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IN THE NEWS
Individuals born at below-average weight
are more likely to have refractive issues
in adulthood, according to new research.
The study defined low birth weight (BW)
as less than 5.5lbs, normal as between
5.5lbs and 8.8lbs and high BW as 8.8lbs
or more. Investigators looked at 8,369
study participants and found an association between low BW and both spherical equivalent and best-corrected
visual acuity compared with normal BW.
Fieß A, Schuster AK, Nickels S, et al. Association of
low birth weight with myopic refractive error and lower
visual acuity in adulthood: results from the populationbased Gutenberg Health Study (GHS). Br J Ophthalmol.
March 15, 2018. [Epub ahead of print].

Researchers have developed a hydrogel
eye drop filled with nanoparticles containing cannabigerolic acid (CBGA),
a cannabis compound that shows
promise in relieving glaucoma symptoms. The new delivery system may aid
treatment during sleep. The drops, applied before bedtime, form a coating over
the eye and the nanoparticles dissolve
slowly during the night, reaching the cornea. The coating dissolves by morning.
Kabiri M, Kamal SH, Pawar SV, et al. A stimulusresponsive, in situ-forming, nanoparticle-laden hydrogel
for ocular drug delivery. Drug Deliv Transl Res. March 5,
2018. [E-pub ahead of print].

A new study suggests glaucoma
patients find sustained treatment
options—drug-eluting contact lenses,
ring inserts, punctal plugs and subconjunctival injections—acceptable, but
with caveats. The treatment’s ability to
eliminate surgery was key to acceptance,
as was efficacy. Contact lenses were
the most acceptable (59%), while rings
were the least (51%). Only 23% to 35%
approved of an alternative if it reduced
drops, and 27% to 42% said it was OK if
it eliminated glaucoma drops.
Varadaraj V, Kahook MY, Ramulu PY, Pitha IF. Patient
acceptance of sustained glaucoma treatment strategies.
J Glaucoma. 2018;27(4):328-35.
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Eye Care Education
Expands Abroad
Haiti’s new optometry school will provide much-needed
care to the community.
By Bill Kekevian, Senior Editor

T

he trend of new optometric educational
institution launches,
which added six schools in
the United States in the last
decade, now extends internationally. The Republic of Haiti
recently opened its first facility,
the School of Optometry &
Vision Sciences at the Faculty
of Medicine and Pharmacy of
I’Université d’État d’Haïti in its Dr. Christine Bowman and Dr. Shane Foster
capital city Port-au-Prince. The with Vision Source participate in community
school’s five-year program aims outreach clinic in Port-au-Prince.
to graduate 16 ODs a year.
Until now, the island, which
Haiti, a nation located on the
hosts a population of approximate- Caribbean island of Hispaniola, aply 10 million, has been home to just proximately 400 miles southeast of
three optometrists. However, the
Cuba, has suffered a series of recent
small nation has the highest level of natural disasters. In particular, a
blindness and visual impairment in
devastating earthquake in 2010 cost
its region, according to a press rehundreds of thousands of lives.
lease about the launch. In fact, the
The effort to open this optometry
Haitian National Committee for
school goes back five years, accordthe Prevention of Blindness (CNPC) ing to Christina Sanko, the senior
estimates the prevalence of blinddirector of development at Optomness at 1%, while other regional
etry Giving Sight.
data estimates moderate and severe
The school was founded with the
visual impairment at 5% and 22%, aid of Vision Source and Optomrespectively.1
etry Giving Sight, a joint venture of
“With virtually no optometrists,
the Brien Holden Vision Institute
there has been limited opportunity
Foundation, International Agency
for the Haitians to obtain qualfor the Prevention of Blindness and
ity vision care,” said Jeff Duncan,
the World Council of Optometry,
executive vice president and chief
which was created to mobilize reoperating officer for Vision Source,
sources from the global optometric
a major donor and partner.
(continued on page 4)
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Vets and Dry Eye: A Whole Body Issue

R

esearchers at the Miami
Veterans Administration (VA) Medical Center,
Bascom Palmer Eye Institute and
Miller School of Medicine teamed
up to take a look at dry eye disease
(DED) in veterans—and found
some interesting results.
Photo: Jalaiah Varikooty, Centre for Contact Lens Research

Dry eye is always complex, but new data
suggests veterans may have even more
cofounding factors at play.

Body and Mind
One of two studies found chronic
pain conditions and mental health
issues such as post-traumatic stress
disorder (PTSD) correlate with
more intense DED symptoms.1
The study looked at 326 patients
using quantitative sensory testing to
assess nociceptive system integrity
and both the Dry Eye Questionnaire-5 and Ocular Surface Disease
Index to document dry eye symptoms. It found that mental health
indices positively correlated with
a discordance between DED signs
and symptoms.

in a VA hospital between January
2010 and December 2014 to determine the prevalence of DED and
comorbidities. They then compared
results between those with and
without a diagnosis of TBI.2
The records revealed that patients
with a TBI diagnosis were more
likely to also have a DED diagnosis
than those without TBI. Those with
TBI were also twice as likely to suffer from chronic pain, headache, depression or PTSD. Analysis showed
that “central pain syndrome, cluster
headache, sicca syndrome, keratoconjunctivitis sicca and late effect of
injury to the nervous system (as can
be seen after TBI) were all closely
clustered together,” the study says.2
An earlier report found dry eye

1. Ong ES, Felix ER, Levitt RC, et al. Epidemiology of
discordance between symptoms and signs of dry eye. Br J
Ophthalmol. 2018;102(5). [Epub ahead of print].
2. Lee CJ, Felix ER, Levitt RC, et al. Traumatic brain injury, dry
eye and comorbid pain diagnoses in US veterans. Br J Ophthalmol. 2018;102(5). [Epub ahead of print].
3. Charity CJ, Levitt RC, Felix ER, et al. Evidence that dry eye
is a comorbid pain condition in a U.S. veteran population. Pain
Reports: Nov/Dec 2017;2(6):629.

Haitian OD Education
(continued from page 3)

community in an effort to eliminate
refractive error blindness and low
vision across the world.2

Push for Legal Recognition

Currently, Haiti is largely unaware
of the profession of optometry,
according to Christina Sanko, the
senior director of development
at Optometry Giving Sight. The
organization had to advocate not
only for a school but also for the
profession itself, she said.
The school is now in the process
TBI-DED Link
of seeking accreditation from the
The same researchers also found
nation’s ministers of health and edDED and other pain disorders
ucation. The Brien Holden Vision
occur more frequently in patients
Institute is assisting in that process
with traumatic brain injury (TBI), by helping to educate government
suggesting a shared pathophysiol- officials about the discipline and
ogy. Researchers retrospectively
what it can offer Haitians, accordreviewed the charts of veterans seen ing to Ms. Sanko.

4

comorbid with other chronic pain
syndromes. Among the population studied, 29.4% experienced
dry eye, and disease frequency
increased with the number of pain
conditions reported. Ocular pain
was most strongly associated with
headache, temporomandibular joint
dysfunction, pelvic pain, central
pain syndrome and fibromyalgia/
muscle pain. Tear film dysfunction
was most closely associated with
osteoarthritis and postherpetic
neuralgia.3

Curriculum
The school already has 19 students
enrolled and is bringing in two optometrists from Quebec to teach—
the students are currently taking
medical school classes alongside
ophthalmology students.
“The curriculum is based on the
US model,” explains Ms. Sanko.
The program also offers a fifth year
in which students will use their
newfound skills to perform community service.
School benefactors expect the
Haitian government will embrace
optometry “once they see how
ophthalmology can work in tandem
with optometry,” says Ms. Sanko.
1. Tousignant B, Brûlé J. Prevalence of eye disease and
visual impairment in Île de la Gonave, Haïti. Med Sante Trop.
2017 Aug 1;27(3):326-8.
2. Optometry Giving Sight. Welcome. www.givingsight.org/
about2/welcome.html. Accessed April 12, 2018.
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STARTS WITH YOU
Successful cataract surgery often depends
on strong collaboration between patients,

optometrists, and surgeons. Alcon is here to
support YOU in building those partnerships.

Alcon Surgical Oﬀerings
• The AcrySof® family of IOLs has been implanted
over 100 MILLION TIMES1 – more than any other
brand – and provides exceptional quality, clarity,
and stability. 2-4
• Our full range of products helps you meet each
individual’s needs, including astigmatic and
presbyopic patients.
• We provide resources to support collaborative care
between the optometrist and ophthalmologist.

Visit myalcon.com/cataractresources
to order resources for your patients and your practice.

References: 1. Alcon sales data on ﬁle. 2. Wirtitsch MG, Findl O, Menapace R, et al. Eﬀect of haptic design on change in axial position after cataract
surgery. J Cataract Refract Surg. 2004;30(1):45-51. 3. Visser N, Bauer NJ, Nuijts RM. Toric intraocular lenses: Historical overview, patient selection, IOL
calculation, surgical techniques, clinical outcomes, and complications. J Cataract Refract Surg. 2013;39(4):624-637. 4. Potvin R, Kramer BA, Hardten DR,
Berdahl JP. Toric intraocular lens orientation and residual refractive astigmatism: An analysis. Clin Ophthalmol. 2016;10:1829-1836.
© 2018 Novartis 04/18 US-ODE-18-E-0547a
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AI Takes on Diabetic
Retinopathy
Photo: A. Paul Chous, OD

AcrySof® Family of Single-Piece IOLs
Important Product Information
(AcrySof® UV, AcrySof® IQ, AcrySof® IQ Toric,
AcrySof® IQ ReSTOR®, and AcrySof® IQ ReSTOR®
Toric IOLs)
CAUTION: Federal law restricts these devices to
sale by or on the order of a physician. INDICATION:
The family of AcrySof® single-piece intraocular
lenses (IOLs) includes AcrySof® UV-absorbing IOLs
(“AcrySof® UV”), AcrySof® IQ, AcrySof® IQ Toric
and AcrySof® IQ ReSTOR® and AcrySof® IQ ReSTOR®
Toric IOLs. Each of these IOLs is indicated for visual
correction of aphakia in adult patients following
cataract surgery. In addition, the AcrySof Toric
IOLs are indicated to correct pre-existing corneal
astigmatism at the time of cataract surgery. The
AcrySof IQ ReSTOR IOLs are for cataract patients
with or without presbyopia, who desire increased
spectacle independence with a multifocal vision.
All of these IOLs are intended for placement in the
capsular bag. WARNINGS/PRECAUTIONS:
General cautions for all AcrySof® and
AcrySof® UV IOLs: Careful preoperative
evaluation and sound clinical judgment should be
used by the surgeon to decide the risk/beneﬁt ratio
before implanting any IOL in a patient with any of the
conditions described in the Directions for Use that
accompany each IOL. Caution should be used prior
to lens encapsulation to avoid lens decentration or
dislocation. Viscoelastic should be removed from the
eye at the close of surgery. Additional Cautions
associated with AcrySof® IQ ReSTOR® IOLs:
Some patients may experience visual disturbances
and/or discomfort due to multifocality, especially
under dim light conditions. A reduction in contrast
sensitivity may occur in low light conditions. Visual
symptoms may be signiﬁcant enough that the patient
will request explant of the multifocal IOL. Spectacle
independence rates vary with all multifocal IOLs; as
such, some patients may need glasses when reading
small print or looking at small objects. Clinical studies
indicate that posterior capsule opaciﬁcation (PCO),
when present, may develop earlier into clinically
signiﬁcant PCO with multifocal IOLs. Additional
Cautions associated with AcrySof® IQ
Toric, AcrySof® UV Toric and ReSTOR®
Toric IOLs: Optical theory suggests that, high
astigmatic patients (i.e. > 2.5 D) may experience
spatial distortions. Possible toric IOL related factors
may include residual cylindrical error or axis
misalignments. Toric IOLs should not be implanted
if the posterior capsule is ruptured, if the zonules are
damaged, or if a primary posterior capsulotomy is
planned. Rotation can reduce astigmatic correction;
if necessary lens repositioning should occur as
early as possible prior to lens encapsulation. Prior
to surgery, physicians should provide prospective
patients with a copy of the appropriate Patient
Information Brochure available from Alcon informing
them of possible risks and beneﬁts associated with
the AcrySof® IQ Toric, AcrySof® IQ ReSTOR® and
AcrySof® IQ ReSTOR® Toric IOLs. Do not resterilize.
Do not store at temperatures over 45° C. Use only
sterile irrigating solutions to rinse or soak IOLs.
ATTENTION: Refer to the Directions for Use labeling
for the speciﬁc IOL for a complete list of indications,
warnings and precautions.

T

he FDA recently cleared for
marketing a product called
IDx-DR, the first medical
device that uses artificial intelligence
(AI) to detect “greater than mild”
diabetic retinopathy (DR) in adults
with diabetes. It is marketed by privately owned start-up venture IDx,
LLC, of Coralville, IA.
An FDA release says IDx-DR
“provides a screening decision without the need for a clinician to also
interpret the image or results, which
makes it usable by health care
providers who may not normally be
involved in eye care.”
The system uses an AI algorithm
to analyze images taken with a
Topcon NW400 retinal camera
and uploaded to a cloud server.
The software then provides one of
two results: (1) “more than mild
diabetic retinopathy detected: refer
to an eye care professional” or
(2) “negative for more than mild
diabetic retinopathy; rescreen in 12
months.”
As part of the decision, the FDA
evaluated data from a clinical study
of retinal images obtained from 900
patients with diabetes at 10 primary
care sites. In the study, IDx-DR
correctly identified the presence of
more than mild diabetic retinopathy
87.4% of the time and correctly
identified those who did not have
more than mild diabetic retinopathy
89.5% of the time.
The approval comes with con-

Fig. 1. This patient with mild nonproliferative DR shows microaneurysms,
mild intraretinal hemorrhage and hard
exudate formation outside the central
macula. The patient has had Type 2
diabetes for nine years, had a recent
HbA1c of 7.2%, blood pressure of 137/88,
20/20 visual acuity in each eye, and
is on metformin plus Levemir (insulin
detemir, NovoNordisk); this patient would
not be flagged for referral to an eye
care provider by the newly approved AI
diagnostic protocol.

traindications, however. Patients
who shouldn’t be screened with the
device include those with a history of laser treatment, surgery or
injections in the eye or who have
persistent vision loss, blurred vision,
floaters, previously diagnosed macular edema, severe non-proliferative
retinopathy, proliferative retinopathy, radiation retinopathy or retinal
vein occlusion. Other contraindications include patients with diabetes
who are pregnant.

Want to see more? Check out
Review of Optometry’s daily News
Feed at www.reviewofoptometry.
com/news or scan the QR code.

AI and ODs
“The argument for diabetic eye disease screening with AI is that it can
provide care to those who

© 2018 Novartis 04/18 US-ODE-18-E-0547a
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otherwise wouldn’t have access—
and that will save patients’ vision,
the healthcare system money
and even boost revenue for some
practitioners, depending on the
reimbursement by third-party payers,” says diabetes expert A. Paul
Chous, OD, who has a private
practice in Tacoma, WA. “But it
comes with some downsides ODs
need to be aware of.”
Patients with diabetes often have
other ocular complications that
won’t be detected by AI, and while
DR screening may come back negative, that doesn’t mean the patient’s
eyes are healthy, Dr. Chous says. In
addition, the study that led to this
device’s approval still had a 13%
false-positive rate, leaving significant room for improvement. A
major stumbling block, according
to Dr. Chous, is the technology’s
inability to detect milder forms of
diabetic retinopathy and in particular diabetic macular edema,
a disease Dr. Chous says is best
detected via stereo ophthalmoscopy
and optical coherence tomography.
“Also, evidence shows structural
and functional abnormalities long
before the appearance of retinal
vascular findings associated with
DR,” he says, “and passing or
failing patients based on a specific
threshold may eliminate early intervention for patients with a milder
form—a crucial step in saving vision long-term” (Figure 1).
“AI will be a part of diabetes care
in the future, no doubt,” Dr. Chous
concludes. “But for now, it makes
much more sense, in most communities, for primary care providers
and other specialists to work collaboratively with eye care providers
to ensure the best patient care.”
US Food and Drug Administration. FDA permits marketing of
artificial intelligence-based device to detect certain diabetesrelated eye problems. www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm604357.htm. April 11, 2018.
Accessed April 12, 2018.
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Autism-Accommodative Connection

C

hildren with autism spectrum disorder (ASD) are
significantly more likely
to have accommodative deficits
and associated near visual deficits,
than typically developing children, according to investigators in
the United Kingdom. The study,
published in the March issue of
Optometry and Vision Science,
looked at 124 participants between
ages six and 17 who had ASD, and
204 age-matched control subjects.
It found 17.4% of subjects in the
ASD group had significant lag in
accommodation while only 4.9% of
the control group displayed similar
symptoms, as assessed by modified
Nott dynamic retinoscopy.1
The researchers advised “appraisal of refractive error, accommodation and NVA [near visual
acuity] should be considered in
visual assessment of children with
ASD.” In prior studies, researchers

have discovered that children with
developmental disabilities such as
Down syndrome are also likely to
have accommodative deficits.2
ASD refers to a range of conditions that can have a wide variety of
symptoms that often impact communication and social interaction.
Due to this, performing an ocular
exam on patients with ASD requires
special skills.
Kathleen Elliott, OD, a pediatric
optometrist in Oklahoma, suggests
taking a few special considerations
into mind. Children on the autism
spectrum “generally do not like
having the phoropter against their
face, so the preferred method of
retinoscopy is lens bars,” she says.
She goes on to describe how this is
performed in her office. “During
retinoscopy, the younger children
are placed on the parent’s lap and
we have them look at a cartoon at
the end of the room or a toy, or the

parent can use their phone or device
for them to look at to get their attention while the doctor performs
the retinoscopy.”
She also stresses the importance
of “a good cycloplegic refraction,
dilating the eyes with 1% cyclopentolate as well as 2.5% phenylephrine.” Finally, she says, “To evaluate
the retina with binocular indirect
ophthalmoscopy, have a technician
hold a toy to hold the child’s attention. Younger children may need
their head secured by the parent or
nurse to ensure a good view. We
have a method on smaller children,
toddlers and infants in which the
child is on their back with their
head secured.”
1. Anketell P, Saunders K, Gallagher S, et al. Accommodative
Function in Individuals with Autism Spectrum Disorder. Optom
Vis Sci. 2018;95(3):193-201.
2. Woodhouse JM, Cregg M, Gunter HL, et al. The effect of
age, size of target, and cognitive factors on accommodative
responses of children with Down syndrome. Invest Ophthalmol
Vis Sci. 2000;41(9):2479–85.

Opternative Working With ODs

F

ile under: “If you can’t beat
’em, join ’em.” On the heels
of a new Kentucky law that
attempts to find common ground
with optometrists, online refractive
start-up Opternative recently announced two major developments.
The company will now offer
software that enables an eye care
practice to include digital refractions and visual acuity tests on its
own website. The software, EZRx,
will license a digital refraction
and visual acuity screener in such
a way that matches an individual
optometry practice’s branding and
website flow.
Previously, ophthalmologists

8

reviewed Opternative’s online
refractions since they could operate
across state lines. However, EZRx
brings optometrists into the mix
by associating the software with
their individual practices. In turn,
practice owners are charged a subscription fee.
In the same week, Opternative
announced a partnership with webbased company, Lensabl, a lab that
will “cheaply replace old lenses
with an updated prescription,” according to the company’s website.
A new law recently signed by
Kentucky Governor Matt Bevin
appears to represent a compromise
between the optometric commu-

nity and Opternative. The Consumer Protection in Eye Care Act
provides specific regulations for
telehealth and online eye tests. It
requires all patients to be at least
18 years old and for all patients to
complete an in-person eye exam at
least once every 24 months. It also
keeps the patient’s business in-state
by requiring all diagnostic information and data be reviewed by a
Kentucky licensed physician.
“This is a turning point victory
for higher standards, greater accountability and improved outcomes in health care,” a representative for the AOA told VMail, a
publication of Vision Monday. ■
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VYZULTA DELIVERS A DUAL MECHANISM OF ACTION
FOR THE REDUCTION OF IOP IN GLAUCOMA PATIENTS1

ONE MOLECULE. TWO OUTFLOW PATHWAYS.
PROVEN IOP REDUCTION 1-3*
*

In studies up to 12 months’ duration, the IOP-lowering
effect was up to 7.5 to 9.1 mmHg, in patients with an
average baseline IOP of 26.7 mmHg

INDICATION

IMPORTANT SAFETY INFORMATION (CONTINUED)

VYZULTA™ (latanoprostene bunod ophthalmic
solution), 0.024% is indicated for the reduction of
intraocular pressure (IOP) in patients with open-angle
glaucoma or ocular hypertension.

• There have been reports of bacterial keratitis
associated with the use of multiple-dose
containers of topical ophthalmic products that
were inadvertently contaminated by patients

IMPORTANT SAFETY INFORMATION

• Contact lenses should be removed prior to the
administration of VYZULTA and may be reinserted
15 minutes after administration

• Increased pigmentation of the iris and periorbital
tissue (eyelid) can occur. Iris pigmentation is likely
to be permanent
• Gradual changes to eyelashes, including increased
length, increased thickness, and number of eyelashes,
may occur. These changes are usually reversible
upon treatment discontinuation
• Use with caution in patients with a history of
intraocular inﬂammation (iritis/uveitis). VYZULTA
should generally not be used in patients with active
intraocular inﬂammation
• Macular edema, including cystoid macular
edema, has been reported during treatment with
prostaglandin analogs. Use with caution in aphakic
patients, in pseudophakic patients with a torn
posterior lens capsule, or in patients with known
risk factors for macular edema

• Most common ocular adverse reactions with
incidence 2% are conjunctival hyperemia (6%),
eye irritation (4%), eye pain (3%), and instillation
site pain (2%)
For more information, please see Brief Summary
of Prescribing Information on next page.
References:
1. VYZULTA Prescribing Information. Bausch & Lomb Incorporated. 2017.
2. Weinreb RN, Sforzolini BS, Vittitow J, Liebmann J. Latanoprostene bunod 0.024%
versus timolol maleate 0.5% in subjects with open-angle glaucoma or ocular
hypertension: the APOLLO study. Ophthalmology. 2016;123(5):965-973.
3. Medeiros FA, Martin KR, Peace J, Sforzolini BS, Vittitow JL, Weinreb RN.
Comparison of latanoprostene bunod 0.024% and timolol maleate 0.5% in
open-angle glaucoma or ocular hypertension: the LUNAR study. Am J Ophthalmol.
2016;168:250-259.

For more information about VYZULTA and
how it works, visit vyzultanow.com

VYZULTA and the V design are trademarks of Bausch & Lomb Incorporated or its afﬁliates.
©2018 Bausch & Lomb Incorporated. All rights reserved. VYZ.0118.USA.18
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use VYZULTA
safely and effectively. See full Prescribing Information for VYZULTA.

VYZULTA™ (latanoprostene bunod ophthalmic solution), 0.024%, for topical
ophthalmic use.
Initial U.S. Approval: 2017
1 INDICATIONS AND USAGE
VYZULTA™ (latanoprostene bunod ophthalmic solution) 0.024% is indicated for the reduction
of intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.
4 CONTRAINDICATIONS
None
5 WARNINGS AND PRECAUTIONS
5.1 Pigmentation
VYZULTA™ (latanoprostene bunod ophthalmic solution), 0.024% may cause changes to
pigmented tissues. The most frequently reported changes with prostaglandin analogs
have been increased pigmentation of the iris and periorbital tissue (eyelid).
Pigmentation is expected to increase as long as latanoprostene bunod ophthalmic
solution is administered. The pigmentation change is due to increased melanin content
in the melanocytes rather than to an increase in the number of melanocytes. After
discontinuation of VYZULTA, pigmentation of the iris is likely to be permanent, while
pigmentation of the periorbital tissue and eyelash changes are likely to be reversible in
most patients. Patients who receive prostaglandin analogs, including VYZULTA, should be
informed of the possibility of increased pigmentation, including permanent changes. The
long-term effects of increased pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, the
brown pigmentation around the pupil spreads concentrically towards the periphery of
the iris and the entire iris or parts of the iris become more brownish. Neither nevi nor
freckles of the iris appear to be affected by treatment. While treatment with VYZULTA™
(latanoprostene bunod ophthalmic solution), 0.024% can be continued in patients who
develop noticeably increased iris pigmentation, these patients should be examined
regularly [see Patient Counseling Information (17) in full Prescribing Information].
5.2 Eyelash Changes
VYZULTA may gradually change eyelashes and vellus hair in the treated eye. These
changes include increased length, thickness, and the number of lashes or hairs. Eyelash
changes are usually reversible upon discontinuation of treatment.
5.3 Intraocular Inflammation
VYZULTA should be used with caution in patients with a history of intraocular
inflammation (iritis/uveitis) and should generally not be used in patients with active
intraocular inflammation as it may exacerbate this condition.
5.4 Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment
with prostaglandin analogs. VYZULTA should be used with caution in aphakic patients, in
pseudophakic patients with a torn posterior lens capsule, or in patients with known risk
factors for macular edema.
5.5 Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose
containers of topical ophthalmic products. These containers had been inadvertently
contaminated by patients who, in most cases, had a concurrent corneal disease or a
disruption of the ocular epithelial surface.
5.6 Use with Contact Lens
Contact lenses should be removed prior to the administration of VYZULTA because this
product contains benzalkonium chloride. Lenses may be reinserted 15 minutes after
administration.
6 ADVERSE REACTIONS
The following adverse reactions are described in the Warnings and Precautions section:
pigmentation (5.1), eyelash changes (5.2), intraocular inflammation (5.3), macular
edema (5.4), bacterial keratitis (5.5), use with contact lens (5.6).
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.
VYZULTA was evaluated in 811 patients in 2 controlled clinical trials of up to 12 months
duration. The most common ocular adverse reactions observed in patients treated
with latanoprostene bunod were: conjunctival hyperemia (6%), eye irritation (4%), eye
pain (3%), and instillation site pain (2%). Approximately 0.6% of patients discontinued
therapy due to ocular adverse reactions including ocular hyperemia, conjunctival
irritation, eye irritation, eye pain, conjunctival edema, vision blurred, punctate keratitis
and foreign body sensation.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available human data for the use of VYZULTA during pregnancy to inform
any drug associated risks.
Latanoprostene bunod has caused miscarriages, abortion, and fetal harm in rabbits.
Latanoprostene bunod was shown to be abortifacient and teratogenic when administered
intravenously (IV) to pregnant rabbits at exposures ≥ 0.28 times the clinical dose.

RO0518_BL Vyzulta PI.indd 1

Doses ≥ 20 μg/kg/day (23 times the clinical dose) produced 100% embryofetal lethality.
Structural abnormalities observed in rabbit fetuses included anomalies of the great
vessels and aortic arch vessels, domed head, sternebral and vertebral skeletal anomalies,
limb hyperextension and malrotation, abdominal distension and edema. Latanoprostene
bunod was not teratogenic in the rat when administered IV at 150 mcg/kg/day (87 times
the clinical dose) [see Data].
The background risk of major birth defects and miscarriage for the indicated population
is unknown. However, the background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Animal Data
Embryofetal studies were conducted in pregnant rabbits administered latanoprostene
bunod daily by intravenous injection on gestation days 7 through 19, to target the period
of organogenesis. The doses administered ranged from 0.24 to 80 mcg/kg/day. Abortion
occurred at doses ≥ 0.24 mcg/kg/day latanoprostene bunod (0.28 times the clinical
dose, on a body surface area basis, assuming 100% absorption). Embryofetal lethality
(resorption) was increased in latanoprostene bunod treatment groups, as evidenced
by increases in early resorptions at doses ≥ 0.24 mcg/kg/day and late resorptions at
doses ≥ 6 mcg/kg/day (approximately 7 times the clinical dose). No fetuses survived
in any rabbit pregnancy at doses of 20 mcg/kg/day (23 times the clinical dose) or greater.
Latanoprostene bunod produced structural abnormalities at doses ≥ 0.24 mcg/kg/day
(0.28 times the clinical dose). Malformations included anomalies of sternum, coarctation
of the aorta with pulmonary trunk dilation, retroesophageal subclavian artery with
absent brachiocephalic artery, domed head, forepaw hyperextension and hindlimb
malrotation, abdominal distention/edema, and missing/fused caudal vertebrae.
An embryofetal study was conducted in pregnant rats administered latanoprostene
bunod daily by intravenous injection on gestation days 7 through 17, to target the
period of organogenesis. The doses administered ranged from 150 to 1500 mcg/kg/day.
Maternal toxicity was produced at 1500 mcg/kg/day (870 times the clinical dose, on
a body surface area basis, assuming 100% absorption), as evidenced by reduced
maternal weight gain. Embryofetal lethality (resorption and fetal death) and structural
anomalies were produced at doses ≥ 300 mcg/kg/day (174 times the clinical dose).
Malformations included anomalies of the sternum, domed head, forepaw hyperextension
and hindlimb malrotation, vertebral anomalies and delayed ossification of distal limb
bones. A no observed adverse effect level (NOAEL) was established at 150 mcg/kg/day
(87 times the clinical dose) in this study.
8.2 Lactation
Risk Summary
There are no data on the presence of VYZULTA in human milk, the effects on the
breastfed infant, or the effects on milk production. The developmental and health
benefits of breastfeeding should be considered, along with the mother’s clinical need
for VYZULTA, and any potential adverse effects on the breastfed infant from VYZULTA.
8.4 Pediatric Use
Use in pediatric patients aged 16 years and younger is not recommended because of potential
safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use
No overall clinical differences in safety or effectiveness have been observed between
elderly and other adult patients.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Latanoprostene bunod was not mutagenic in bacteria and did not induce micronuclei
formation in the in vivo rat bone marrow micronucleus assay. Chromosomal aberrations
were observed in vitro with human lymphocytes in the absence of metabolic activation.
Latanoprostene bunod has not been tested for carcinogenic activity in long-term animal
studies. Latanoprost acid is a main metabolite of latanoprostene bunod. Exposure of
rats and mice to latanoprost acid, resulting from oral dosing with latanoprost in lifetime
rodent bioassays, was not carcinogenic.
Fertility studies have not been conducted with latanoprostene bunod. The potential to
impact fertility can be partially characterized by exposure to latanoprost acid, a common
metabolite of both latanoprostene bunod and latanoprost. Latanoprost acid has not been
found to have any effect on male or female fertility in animal studies.
13.2 Animal Toxicology and/or Pharmacology
A 9-month toxicology study administered topical ocular doses of latanoprostene bunod
to one eye of cynomolgus monkeys: control (vehicle only), one drop of 0.024% bid, one
drop of 0.04% bid and two drops of 0.04% per dose, bid. The systemic exposures are
equivalent to 4.2-fold, 7.9-fold, and 13.5-fold the clinical dose, respectively, on a body
surface area basis (assuming 100% absorption). Microscopic evaluation of the lungs
after 9 months observed pleural/subpleural chronic fibrosis/inflammation in the 0.04%
dose male groups, with increasing incidence and severity compared to controls. Lung
toxicity was not observed at the 0.024% dose.
Distributed by:
Bausch + Lomb, a division of
Valeant Pharmaceuticals North America LLC
Bridgewater, NJ 08807 USA
U.S. Patent Numbers: 6,211,233; 7,273,946; 7,629,345; 7,910,767; 8,058,467.
VYZULTA is a trademark of Bausch & Lomb Incorporated or its affiliates.
© Bausch & Lomb Incorporated
Based on 9464800 11/2017 VYZ.0055.USA.16 Issued: 11/2017
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dry eyes or

Guys, the face of dry eye is changing. That’s why it’s super
important to have a chat with your patients about the
things that can trigger their dry eye symptoms—like staring
at screens all day.

Start with some eyelove.
Join us at sharesomeeyelove.com

Shire is here to help. We want to make sure you and your
patients are feeling the eyelove. And what better way to
show it than by encouraging eye health for everyone?
Together, we can ensure that eyes are healthy and loved,
now and in the future. That’s eyelove.
©2017 Shire US Inc., Lexington, MA 02421. 1-800-828-2088. All rights reserved. SHIRE and the Shire Logo are trademarks or registered trademarks of Shire
Pharmaceutical Holdings Ireland Limited or its afﬁliates. The EYELOVE logo and marks designated ® and ™ are owned by Shire or an afﬁliated company. S36312 12/17
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Join us at the Philadelphia VisionFest
for an afternoon of music, food and fun
beneﬁtting the

Sunday, June 10, 2018
1:00 PM - 4:00 PM

Ridgeland Mansion in Fairmount Park
4100 Chamounix Drive, Philadelphia, PA 19131

www.FightBlindness.org/PhiladelphiaVisionFest
For more information including tickets and sponsorship information please contact
Katie VanBenschoten at (212) 244-1470 or KVanBenschoten@FightBlindness.org

Visionary Supporters
Genentech, Inc., A Member of the Roche Group
Shire
The urgent mission of the Foundation Fighting Blindness is to drive the research that will
provide preventions, treatments, and cures for people affected by retinitis pigmentosa,
macular degeneration, Usher syndrome, and the entire spectrum of retinal degenerative diseases.
www.FightBlindness.org
(212) 244-1470
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Advertorial

How to Overcome Cost
by Offering Value
Practitioners share advice on how to help patients recognize the many benefits
of silicone hydrogel 1-day lenses.

R

esearch shows that, if costs were equivalent, 95% of eye care practitioners
would choose silicone hydrogel over hydrogel for their 1-day contact lens
patients. This obviously demonstrates that doctors recognize the true value
of silicone hydrogel 1-day lenses and understand that they can offer more
oxygen1, healthier2 corneas, and added convenience. However, many doctors struggle
with how to convey this message to patients without getting hung up on price.
We asked three optometrists who regularly reﬁt wearers into silicone hydrogel
1-day lenses to share advice on how they move the conversation from price to
value. Here, they share their strategies on how to more effectively engage wearers,
strengthen the doctor-patient relationship, and overcome perceived cost barriers.

Some doctors are uncomfortable with
the transactional nature of making a
contact lens recommendation, which
makes them hesitant to suggest lens
upgrades. What is your advice for
overcoming this hesitation?
Dr. Rosinski: Contact lens dispensing
is, by nature, transactional—no matter
what lens you ﬁt. It’s also important to
note that there is value to what we do
as doctors. It’s up to us to explain why
we prescribe certain things. Being honest
and knowledgeable makes you a doctor,
not a salesman. Furthermore, it earns
trust and patients will be more likely to
come back on a regular basis.
Dr. Frogozo: I believe silicone hydrogel
is the healthiest option. In fact, 87% of
eye care professionals agree with me
that silicone hydrogel material should
be the ﬁrst choice of material for daily
disposable lenses.
Dr. Huisman: Be conﬁdent. Steer your
focus away from cost and focus instead
on the professional service you provide
when you prescribe what you believe is
best for the patient’s ocular health.

RO0518_CoopervisionS.indd 2

How do you introduce patients
to silicone hydrogel 1-day
contact lenses?
Dr. Huisman: By asking the right
questions, you can get patients to
identify their needs. For example, ask
patients if they LOVE their contact
lenses. Or, ask what they would change
about their lenses if they could. This
opens the door and creates connections
to the beneﬁts of 1-day silicone
hydrogel lenses.
Dr. Rosinski: The reputation I’ve built
with my patients plays a signiﬁcant
role. They expect me to always have
the newest and greatest products and
anticipate that I will tell them about
it every year. You don’t need to make
it complicated; just deliver the facts.
I simply explain that silicone hydrogel
1-day contact lenses offer high oxygen,
all-day comfort and great vision for a
few cents more per day.
Dr. Frogozo: The patient education in
my practice focuses on ocular health and
the importance of oxygen transmission.
Beyond that, I strive to be frank with my
patients. I tell them what I think is best
for them and they trust me.

The Practitioners
Melanie Frogozo
OD, FAAO, FSLS

The Contact Lens
Institute of San
Antonio
San Antonio, Texas

Ethan E. Huisman
OD, FAAO

Elite Eye Care
West Des Moines,
Iowa

Steve Rosinski
OD

Crozet Eye Care
Charlottesville,
Virginia

Research shows that 56% of eyecare professionals view the cost to
the patient as the greatest barrier
to the increased adoption of silicone
hydrogel 1-day contact lenses3.
How do you overcome price
barriers in your practice?
Dr. Rosinski: I ﬁnd it’s helpful to tell
patients that the cost disparity has
dropped dramatically over the years.
Plus, they’ll receive rebates. I also
point out that patients won’t have to
spend approximately $100 per year for
solutions and cases. And, if a lens tears
or becomes lost for some reason, they
are only out a single use 1-day lens. All
of this combined makes the conversation
surrounding 1-day much easier. With
regard to material, patients want to
know why it is better for their eyes, so

4/30/18 12:18 PM

Four Steps to
Converting Patients
to Silicone Hydrogel
1-Day Lenses
F1. Ask the patient to
F
describe a typical day
F
F2. Ask the patient to
describe how the current
lenses feel. Listen carefully
for identiﬁers such as
discomfort, dryness,
reduced wearing time,
or redness
F3. Propose a better
F
experience and why
F4. Trial a silicone hydrogel
F
1-day lens

share with them what you know about
silicone hydrogel and how it compares
to hydrogel. The key is to believe it
yourself and share your honest opinion.
My patients trust what I have to say
and take my recommendations seriously.
Yours will too.
Dr. Frogozo: There is not a huge
cost difference. As with many things
that relate to our wellbeing, healthier
options can be more cost effective in
the long run.

Dr. Huisman: I say, “this is more money,
but here is why I’m prescribing it for
you.” While cost is a genuine concern for
many patients, it’s not the doctor’s job to
make assumptions about what patients
value or how they choose to spend their
money. The doctor’s job is to educate
patients.

What role does the lens trial process
have in moving patients to silicone
hydrogel 1-day lenses?

If a patient is satisﬁed with a less
expensive lens, is presenting silicone
hydrogel 1-day worthwhile, or might
it jeopardize the doctor-patient
relationship?

Dr. Frogozo: I agree. The trial is
important, but the patient education
is a more signiﬁcant driving force in
my practice. I educate up front, so the
patient understands why I am selecting
a particular lens. The trial is secondary—
although it is great to hear patients
describe how happy they are with
their new lenses.

Dr. Huisman: Patients prefer honesty
and candor. The greater risk to the
relationship occurs when a patient
suspects you’re holding something back.
Dr. Rosinski: The greater detriment
stems from failure to offer the best
options to our patients. They should hear
it from us ﬁrst instead of hearing about
new technology online, via social media
or by word-of-mouth.
Dr. Frogozo: You also jeopardize
retention if the patient is uncomfortable
or develops a problem. Silicone hydrogel
1-day lenses help us to keep patients
comfortable in their lenses, which is
good for them and for our practice.

Dr. Huisman: Trials are the tipping point,
but I believe in educating patients on
the beneﬁts of silicone hydrogel 1-day
lenses prior to ﬁtting them in trial lenses.

Dr. Rosinski: Patients are usually
willing to try new technology. We just
need to do our part by giving them
the opportunity! You may be surprised
by how many patients ask to switch
to silicone hydrogel 1-day lenses after
trialing them. My patients come back
saying their eyes feel better and they
have better vision. And when this
happens, they start referring more
family and friends.

Bring Value into Perspective
CooperVision’s portfolio of silicone hydrogel 1-day contact lenses offers a lens
for virtually every eye—and every budget. From the breadth of the clariti®
1 day family to the uncompromising performance of MyDay®, CooperVision
provides the options needed to meet the demands of almost any patient.
For more information, visit CooperVision.com

Patients
can save up to

200 onan

$

annual supply*

1 Manufacturer stated oxygen transmissibility values (Dk/t): MyDay® daily disposable (100), clariti® 1 day (86), 1-DAY ACUVUE® MOIST® (25.5), SofLens® daily disposable (24).
2 With higher oxygen permeability than hydrogel materials, silicone hydrogel contact lenses minimize or eliminate hypoxia-related signs and symptoms during lens wear.
3 Cello Health Insight. June 2017. Base: All US ECPs (n=61); US committed SiHy users (n=28); US non-committed SiHy users (n=33) Q203. Q204A/B/C/D. Question text in notes.
* With manufacturer’s rebate. $200 rebate applies to patients new to CooperVision contact lenses.. © 2018 CooperVision, Inc. 6047 04/18
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I

still remember the first scoop I got
as a young reporter. In the early
1990s, a few months into my
career, I’d heard of a study about to
come out at ARVO that purported
to show an increased number of
complications from daily disposable contact lenses over reusables. I
know—it’s not exactly Watergate,
but it was a big deal at that time and
in this field. Disposables were considered safer to wear, so why would
they lead to more complications? It
sounded juicy. The company flew
me down to Florida so I could go
see the presentation. I dashed off a
quick story just under the wire for
our print deadline. It was out in a
few weeks. Not bad for a monthly
magazine in 1992.
It turned out to be nothing, of
course. But the experience of digging
for a story and reporting as quickly
as the means of news dissemination
allowed always stuck with me. And
now I’m at it again—well, the whole
Review editorial staff is, I should say.
In early April we launched a news
feed on the magazine’s website:
www.reviewofoptometry.com/news.
Naturally, these days we can deliver
news much faster. Each weekday
morning we post a few stories,
and we add more throughout the
day. It’s been a little stressful, a
little distracting and a lot of fun.
Connecting with our readers as soon
as we have something to share is a
novelty for a monthly publication,
especially one more known for
complex ‘how-to’ articles that take
months to prepare and usually weigh
in at around 3,000 words and 50
references.

Long-form journalism of that sort
is Review’s strength, and we don’t
intend to give up our tradition of
publishing instructional features,
most with an incredible shelf life—
some of the most popular articles on
our website are a few years old. One
on meibomian gland expression has
been in our top 10 page views for
almost a decade, in effect making it
our own Dark Side of the Moon.
So, we’ll stick with what ODs turn
to us for each month. But I hope
you’ll also start looking to Review
for real-time reporting on the news
of the day.
Some will surely end up like my
old scoop from ’92: much ado about
nothing. So it goes in the news business. The bulk of our coverage thus
far has been tightly focused stories
about studies that look potentially
clinically relevant. Will they change
the world? For most, likely not. But
each adds a little something to the
mosaic of knowledge you have about
the multifaceted world of clinical
optometry. And some, like the controversial DREAM study of omega
fatty acids for dry eye, will indeed
have long-lasting impact on what
you do all day—and we were able to
share our thoughts on that as it happened. When something warrants
more depth, we’ll flesh it out for
expanded coverage in the magazine’s
News Review section, adding quotes
from experts not found online.
My one regret about the Review
news feed: with today’s technology,
we were able to do this year’s ARVO
coverage entirely from our offices.
No tickets to Hawaii for us. Such is
the price of progress. ■
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Through My Eyes

Optometry’s Well: Far From Dry
We are only treating 2% to 9% of all patients with DED. How can we improve those
numbers? By Paul M. Karpecki, OD, Chief Clinical Editor

S

everal studies estimate dry eye
disease (DED) prevalence at
more than 30 million—and
yet only about 16 million cases are
diagnosed and less than 1.5 million
are being treated therapeutically.1,2
This is a huge problem for patients
in need—and a significant area
of growth for our practices. DED
diagnosis and treatment can become
an integral part of your practice,
and this month’s issue covers many
aspects that can help boost your dry
eye care, including osmolarity testing,
systemic confounders and long-term
therapy options, to name a few.

Put a Number on It
I couldn’t run a successful DED clinic
without osmolarity testing. It has
helped me avoid missteps in more
cases than I can count. If a patient
measures between 280mOsmol/L
and 295mOsmol/L and both eyes are
within 5mOsmol/L, chances are slim
they have DED.
Such a quick indicator can be
hugely helpful. Just think of the
myriad conditions that present with
a normal tear film but dry, gritty,
burning, irritated eyes: eye misalignment, Salzmann’s, basement
membrane dystrophy, conjunctivochalasis, concretions, allergic conjunctivitis, mucin fishing syndrome,
Demodex, GPC, limbal stem cell
deficiency and many more.
However, osmolarity above
300mOsmol/L, or an inter-eye difference of than 8mOsmol/L, indices
a lack of tear film homeostasis and
instability indicative of DED.

A Whole Body Issue
Sjogren’s syndrome (SS), as an important systemic diagnosis, warrants
an aggressive treatment regimen
combined with systemic immunosuppression. Diagnostic tests such as the
Sjö test (Bausch + Lomb) are helping
to positively diagnose more patients
and get them the treatment they
need. SS can affect practically every
organ in the body, not just the eyes
and mouth—ODs can be crucial care
partners to help improve patients’
lives with early diagnosis.

The Long Haul
DED is akin to rheumatoid arthritis: chronic, progressive and with
occasional flare-ups. For evaporative
DED, long-term treatment might
include hydrating compresses, lid
hygiene, artificial tears and topical
anti-inflammatory meds plus oral
omega fatty acids. These patients
will occasionally require in-office
treatments such as thermal pulsation,
blepharoexfoliation and amniotic
membrane for persistent corneal
superficial punctate keratitis and
filamentary keratitis. They may also
require topical corticosteroids for
flare-ups. Aqueous-deficient dry eye
patients often need more aggressive
therapy such as autologous serum,
punctal occlusion and scleral lenses.

1. Do your eyes tear, burn, feel
dry, gritty or irritated?
2. Are your eyes red or do your
eyes occasionally get red?
3. Do you experience blurred or
fluctuating vision?
4. Are you using or do you feel
the urge to use artificial tears?
Asking these questions is a crucial
step toward increasing our treatment
rates and preventing disease progression. If these screening questions are
positive, validated questionnaires are
valuable to follow patient symptoms,
as are other tests such as osmolarity,
vital dyes, meibomian gland expression and meibography.

An Ounce of Prevention

Ask the Right Questions

The recent history of health care generally, and eye care as well, emphasizes preventive medicine. We need to
direct more attention to dry eye. This
might include the use of an ocular
hygenist (perhaps: eye-genist?) who,
under the supervision of an OD,
would perform blepharoexfoliation,
meibomian gland expression and
help suggest proper nutrition, hydrating compresses, lid hygiene and lifestyle changes.
We must get in front of this condition and prevent its progressive,
chronic nature from interrupting our
patients’ lives. ■
Dr. Karpecki is a consultant to several companies in the dry eye field.

One key to reaching undiagnosed
patients is better screening. The 2014
Optometric Dry Eye Summit provided four key questions we should ask
every patient prior to examination:

1. Schaumberg DA, Sullivan DA, Buring JE, Dana MR. Prevalence
of dry eye syndrome among US women. Am J Ophthalmol.
2003;136(2):318-26.
2. Paulsen AJ, Cruickshanks KJ, Fischer ME, et al. Dry eye in the
beaver dam offspring study: prevalence, risk factors, and healthrelated quality of life. Am J Ophthalmol. 2014;157(4):799-806.
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Chair Side

Leisure, OD-style
Come on, doc. It’s springtime! Time to have some fun.
By Montgomery Vickers, OD

Y

ou have been working like
a dog, assuming there is a
breed of dog that sits around
all day barking, “Which is better?”
With spring upon us, I know all of
you are Googling “vacation ideas”
instead of logging your electronic
health record notes from the past
month.
My secret posse of analysts has
been watching you for years and we
have compiled a few lists of the most
common ways optometrists spend
their leisure time. I’ll admit, I was
surprised by what we found.
Most popular destinations for a
summer vacation:
1. Any hotel where there is CE. This
allows the OD to write off the
trip and not have to spend any
time with the griping kids since
they “have to get my hours.”
2. The Mittendorf Dot Hall of
Fame just outside Poughkeepsie,
New York. The most common
comment overheard there is
“Dang! That’s huge!” The second most common is “Mom!
Can we leave?”
3. The office. It can be quite exhilarating to go through that dusty
box of contact lenses you were
supposed to return for credit in
2006.
4. The local ophthalmologist’s
office. It’s a great way to get a
free exam and stuff your pockets
with samples of prescription eye
drops the sales reps never bring
to you.
5. Wild boar hunting from a helicopter. This surprised me too.

Most popular vacation sports:
1. Fixing the toilet in the basement.
Fun for the whole family.
2. Long distance running from the
car to McDonalds.
3. Looking at golf clubs online.
Maybe next year you will play
more.
4. Weight lifting. Wait, I misread
that… gin and tonic lifting.
5. Speed purging your 20,000
unread emails.
Most popular poolside web
searches:
1. How much do you charge for
contact lenses?
2. Why do hyperopes lie like dogs?
3. Who was that guy that was only
in one James Bond movie?
4. Are there more optometry
schools than pigeons?
5. How do I delete recent web
searches from my phone?
Most popular summer books:
1. “Valley of the No Shows.”
2. “Lord of the Weiss Ring.”
3. “War and I Think I Have a Piece
of Contact Lens in My Eye.”
4. “The Adventures of Huckleberry
Schlemm’s Canal.”
5. “Harry Trantas Dotter.”
Most popular
names for new
boats:

1.
2.
3.
4.
5.

“Seeworthy.”
“Vitreous Floater.”
“450 Nanometers.”
“FZBDE.”
“I Am For Sale Already.”
Most popular items on every
optometrist’s “bucket list”:
1. One day that family of four will
all show up for their Saturday
appointments.
2. They will invent a daily contact
lens material that will turn into
50% atropine after 16 hours of
lens wear.
3. At least one patient per career
will respond to a texted appointment reminder.
4. No one will ever call on Sunday
afternoon and begin the message
with “Last Wednesday…”
5. Everyone in the world will come
together in peace and harmony
and call my office for an appointment—and actually show up.
Have a great
Summer!. ■
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Clinical Quandaries

A Calculated Risk
Not every patient will succeed with presbyopic IOLs, but judicious patient selection
and education can help you improve their chances. Edited by Paul C. Ajamian, OD
The cataract surgeon I use
paints a rosy picture of presbyopic intraocular lenses (IOLs) to every
patient, but I manage some who aren’t
happy post-surgery. How should I best
counsel patients about multifocal/presbyopic IOLs to maximize success?

Q

“The best advice to maximize
success is proper patient selection and education before the referral—and to hope for a little luck,”
says Walter O. Whitley, OD, MBA,
director of optometric services at
Virginia Eye Consultants. Patients
with unreasonable expectations,
reduced visual potential, uncontrolled ocular surface disease and
significant higher-order aberration
should be discouraged at the start.
A perfect patient selection process doesn’t exist, Dr. Ajamian adds.
“We have had a few I would have
bet the farm would do well with a
multifocal who didn’t.” Given that,
the best a clinician can do is to carefully follow these steps:
1. Manage expectations. “Some
technologies may not be able to
meet our patient’s vision needs,”
says Dr. Whitley. “Each option is a
compromise that patients and providers must accept.”
“Tell patients up front that they
will wear glasses for certain situations,” says Dr. Whitley. “If they
expect to throw their spectacles
away, they are not a good candidate.”
Night vision requirements could
be another deal-breaker. Although
newer IOL designs minimize glare
and haloes, some patients may not
be able to tolerate them, says Dr.

A

A drawing of postoperative glare by a
seemingly “perfect” multifocal candidate.

Whitley. As such, he would not
recommend presbyopic IOLs to
patients with night vision demands,
high myopia or large pupils.
Be sure to educate patients who
are not ideal candidates for presbyopic IOLs about why they aren’t a
good candidate, and would be better
suited for a standard IOL and a near
prescription post-surgery, he adds.
“We also need to let our surgeons
know why we aren’t recommending
presbyopic IOLs for the patient.”
2. Learn the technology. “Discuss
with your surgeon the pros and
cons of the various IOL options and
their experience with each,” says Dr.
Whitley. Coming to an understanding about the various technologies is
imperative so your messages to your
mutual patients are consistent.
Current options for these patients
include the Restor 2.5D and
3.0D IOL (Alcon), and the Tecnis
Symfony IOL (Abbott Medical
Optics), which are available in toric
versions as well. In Dr. Whitley’s
experience, the Restor 2.5D
maximizes distance vision while
providing good intermediate and

some near with the least glare. The
Tecnis Symfony IOL, meanwhile,
uses diffractive echelettes to elongate
range of focus and reduce chromatic
aberration. Dr. Whitley has seen
numerous positive outcomes, and a
few negatives, with each option.
3. Optimize the ocular surface.
This should be done for all patients
prior to the referral. “Dry eye disease can and does affect IOL calculations, leading to residual refractive
error, in addition to post-op decrease
in vision,” Dr. Whitley says. To
minimize the risk of poor visual outcomes post-surgery, he recommends
paying attention to the ocular surface pre-op and aggressively treating
dry eye signs and symptoms prior to
referring for a cataract evaluation.
Other ocular surface conditions
that must be addressed prior to
surgery include epithelial basement
membrane dystrophy, Salzmann’s
nodules and pterygium. “If a patient
has any of these conditions, multifocal candidate or not, consider a
superficial keratectomy or pterygium
removal prior to cataract surgery,”
Dr. Whitley suggests.
Overall, the optimal presbyopic
IOL candidate has realistic expectations, minimal ocular surface disease
and higher-order aberrations and
good vision potential, Dr. Whitley
says. “Remember, it’s all about
matching the patient to the ‘lifestyle’
technology and the ‘lifestyle’ technology to the patient. Not everyone
will be a candidate for presbyopic
IOLs, but taking these steps into
account can help make some very
happy patients.” ■
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Trehalose & Eye Care

Trehalose & Eye Care
A Molecule Poised to Revolutionize Ocular Surface Care
By Mile Brujic, OD, FAAO

O

cular surface disease and dry eye disease are prevalent and
pervasive diseases impacting the eye health of patients. The
Dry Eye Workshop II (DEWS II) and other current research offer
new insights on the characteristics and pathophysiology of Dry
Eye Disease (DED), as well as best practices for treatment and management.
Therapeutic strategies that support the ocular surface, counteract hyperosmolarity and restore the tear film can aid in rehabilitating the eye’s
structures. This knowledge offers an opportunity to introduce new ways to
stabilize the tear film and improve patient comfort through rehydration, reduction of surface inflammation, and protection against future dessication.
An expanding pool of clinical data is supporting the benefits and sustained efficacy of therapies that include bioprotectants such as trehalose
to protect cells against hyperosmolarity and promote exit of the vicious
cycle of DED physiopathology.1
As such, lubricant eye drops enhanced with trehalose can provide
patients with a new, successful way to rehabilitate the tear film in
Ocular Surface Disease (OSD) and DED.

OSD & DED Prevalence
& Impact
The 2017 Gallup Study of Dry Eye
(conducted by Multi-sponsor Surveys,
Inc.) revealed that 56% of adults report experiencing dry eyes frequently
(14%) or occasionally (42%).2 Projected
to the U.S. population, this translates
to a staggering 140 million dry eye
sufferers.2

From a pathophysiological standpoint, DED amplifies hyperosmolarity
in an unforgiving cycle either directly
or by inducing a cascade of inflammatory events, contributing to a loss
of epithelial and goblet cells that decreases surface wettability and promotes early tear film breakup.3
In addition to the physical toll this
disease takes on patients, it also has
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What is Trehalose?

Trehalose—a bisacetal, nonreducing homodisaccharide in
which two glucose units are linked
together in a α-1,1-glycosidic
linkage (α-d-glucopyranosylα-d-glucopyranoside; mycose,
mushroom sugar)1—is found
abundantly in nature and in the
biological world. The “extraordinary” properties of trehalose are
responsible for this molecule’s
bioprotective role.1
1. Jain NK, Roy I. Effect of trehalose on protein
structure. Protein Sci. 2009 Jan;18(1):24-36.

significant quality-of-life impacts.
A number of studies have reported
measurable negative effects of DED on
daily-living tasks such as reading, carrying out professional tasks and driving.

Insights on Addressing
the Problem
The Tear Film & Ocular Surface
Society (TFOS) published the Dry Eye
Sponsored by
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ADVERTORIAL

Trehalose – Enhancing
as an Excipient
Excipient—an inactive substance
that serves as the vehicle or medium
for a drug or other active substance. It
confers a therapeutic enhancement on
the active component in the form of, for
example, additional absorption, solubility
or strength.
Essentially, an excipient serves to
enhance the effectiveness of an active
ingredient.

Workshop II report, which includes an
updated DED definition that keenly accounts for the pivotal role that
tear film hyperosmolarity plays, often
resulting in ocular surface
inflammation. As well, DEWS II, an
evidence-based report involving 150
worldwide experts, illuminates the
pathophysiology of dry eye and its
central mechanism of evaporative
water loss leading to hyperosmolar
tissue damage.3
When it comes to DED treatment,
longstanding research advocates the
use of lubricating eye drops as a palliative technique for symptom relief
and to rehabilitate some of the eye

structures, such as the cornea and
conjunctiva, which may have suffered
the sequelae of dry eye.
New research shows that recent
attempts to counteract tear hyperosmolarity in DED have included
bioprotectant features and small organic molecules used in many cell
types throughout the natural world to
restore cell volume and stabilize protein function.1 These molecules may
directly protect cells against hyperosmolarity and promote exit from the vicious circle of DED physiopathology.1
There is an expanding pool of clinical
data on the efficacy of DED therapies that include trehalose, whose
unique properties have shown exceptional osmotic and bioprotectant
abilities enabling them to act as a water replacement and prevent against
desiccation stress.1,4,5

How Trehalose Works
Trehalose maintains cell protein
integrity during drying and rehydration, and it has been shown to protect
against oxidative strain and stabilize
protein function.6
The mechanism by which this member of the polyhydroxyl compound
molecules works is by increasing compactness and stability in organisms,
thereby aiding in the overcoming of

Clinical Support
for Trehalose
Studies have shown that trehalose offers
the following ocular surface benefits:
• Protection of human corneal epithelial
cells from desiccation-induced death
in culture.7 One trehalose-containing
solution was found to be “effective
and safe” for treatment of moderate to
severe dry eye syndrome.
• Increased tear film thickness after
instillation of one trehalose-containing
drop up to 240 minutes compared with
drops without trehalose.8
• Better patient satisfaction and a
therapeutic advancement in treatment of moderate to severe DED when
comparing an eyedrop containing
hyaluronic acid-trehalose with an HAonly eyedrop.9
• Increased tear production at day 14 of
treatment in a dry eye mouse model.10
• Decreased eye surface apoptosis at
day 14 of treatment in a dry eye mouse
model.10
• Improved appearance of ocular surface
epithelial disorders through suppression
of apoptosis and serum-like response
upon topical application, as well as
maintained corneal health.10
• Suppressed inflammatory and proteolytic MMP-9 and HSP70 expression
and keratinization, and restored ocular
surface integrity in mice with dry eye
damaged by a desiccative model.11

Reawakening Dormant Desert Life
Anastatica hierochuntica or white mustard flower, commonly called Rose of Jericho, is found in arid
areas in the Middle East and the Sahara Desert.1 After the rainy season, the plant dries up, drops
its leaves and curls its branches into a tight ball to hibernate. Once re-wetted in a subsequent
rainy season, the ball uncurls and awakens from its dormant state, causing the capsular
fruits to open and disperse seeds. The plant’s extraordinary ability to
achieve this reawakening activity is attributed to the presence of
trehalose, a disaccharide sugar involved in several mechanisms of cryptobiosis.2

HYDRATED

1. Friedman J, Stein J. The Influence of Seed-Dispersal Mechanisms on the
Dispersion of Anastatica Hierochuntica (Cruciferae) in the Negev Desert, Israel. Journal
of Ecology 1980;68(1):43-50.
2. Wickens GE. Ecophysiology of Economic Plants in Arid and Semi-Arid Lands
1st ed. Berlin, Germany: Springer-Verlag Heidelberg; 1998.
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Trehalose & Eye Care

Trehalose Use
in Dry Eye Disease
Trehalose has been shown to:
1. Rehydrate Tear Film
• Retain moisture when drying out
• Help increase tear film thickness8
2. Protect Against Future Irritation
• Help improve corneal staining7
• Help protect corneal epithelial cells
from apoptosis after desiccation3,5
3. Support Homeostasis of Tear Film
• Restore osmotic balance
to ocular surface10
• Help maintain homeostasis
of corneal cells10

stress conditions such as heat, cold
and desiccation.6 As a result, trehalose
has the unique ability to stabilize proteins and the lipid bilayer.6
Remarkably, trehalose can also act
as a water substitute. Classified as a
kosmotrope or water-structure maker,
this molecule is involved in various bioprotective actions.6

Future of Treatment
New trehalose-containing solutions
are becoming available to help eye
care professionals offer patients an alternative treatment and management
strategy. As one example, TheraTears®
is launching a new lubricant eye drop,
TheraTears® EXTRA Dry Eye Therapy,
which contains trehalose as an excipient, serving to enhance the action of
the solution’s active ingredient, Carboxymethylcellulose (CMC). Doctors

The inclusion of the excipient trehalose in
TheraTears® EXTRA Dry Eye Therapy makes it a natural firstline choice for eye care professionals.”— Mile Brujic, OD, FAAO

are excited about the potential of
lubricant eye drops enhanced with
trehalose.
Elevated tear osmolarity, ocular
surface stress and desiccation have
long been challenges when treating dry eye patients. DEWS II—the
most contemporary knowledge base
available in the area of DED management—advocates for the use of
artificial tears to retain moisture in
and stabilize the tear film, as well as
defend against desiccating conditions.
We are fortunate that a new
lubricant eye drop enhanced with
trehalose—TheraTears ® Extra Dry
Eye Therapy—offers the opportunity to enhance moisture retention
in ocular surface cells and foster a
rich healing environment for tear film
rehabilitation. Research shows that
the carboxymethylcellulose formula
in TheraTears® Extra Dry Eye Therapy
is effective in reestablishing normal
osmolarity levels, and in improving signs and symptoms in dry eye
patients.12
I n a d d i t i o n , t re h a l o s e a s a n
excipient gives us a new way to
counteract local environment
stressors and support a return to equilibrium through its bioprotective and

Trehalose Current and Future Uses
• Major industries: Food, cosmetics, medicine
• An excipient in each of: Herceptin®, Avastin®, Lucentis® and Advate®
• Future applications: Solid dosage formulations, most notably in quick-dissolving tablets
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osmotic properties. This extraordinary
disaccharide has the remarkable
ability to shield against desiccating
factors, protect corneal epithelial
cells from apoptosis and rehydrate
the tear film.
With TheraTears ® Extra Dry Eye
Therapy, we can potentially advance
dry eye treatment while enhancing patient comfort and vision outcomes. The inclusion of the excipient
trehalose in this therapy makes it a
natural first-line choice for eye care
professionals.
Dr. Brujic practices at Premier Vision
Group in Bowling Green, Ohio.
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3. Nelson JD, Craig, JP, Esen A, et al. TFOS DEWS II Report. Ocul Surf
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drying. Br J Ophthalmol. 2001;85:610-2.
6. Jain NK, Roy I. Effect of trehalose on protein structure. Protein Sci.
2009 Jan;18(1):24-36.
7. Matsuo T, Tsuchida Y, Morimoto N. Trehalose eye drops in
the treatment of dry eye syndrome. Ophthalmology. 2002
Nov;109(11):2024-9.
8. Schmidl D, Schmetterer L, Witkowska KJ, et al. Tear film thickness
after treatment with artificial tears in patients with moderate dry eye
disease. Cornea. 2015 Apr;34(4):421-6.s
9. Chiambaretta F, Doan S, Labetoulle M, et al. A randomized,
controlled study of the efficacy and safety of a new eyedrop
formulation for moderate to severe dry eye syndrome. Eur J
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10. Chen W, Zhang X, Liu M, et al. Trehalose protects against
ocular surface disorders in experimental murine dry eye through
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is enhanced with trehalose for superior relief

Trehalose is a natural disaccharide found in plants
with moisture retention properties that help organisms
survive in absence of water. In ophthalmic products,
trehalose enhances active ingredients to help1:
• Protect corneal cells from desiccation
• Restore osmotic balance to the ocular surface
• Maintain the homeostasis of corneal cells
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Allergies: A Glitch in the Matrix
Pollen, dust and dander are harmless. But the body treats them as threats. Why?
By Bisant A. Labib, OD

Classification
AC has two main subtypes: seasonal allergic conjunctivitis (SAC)
and perennial allergic conjunctivitis
(PAC), with SAC constituting about
90% of cases.3 SAC typically lasts
less than four weeks and occurs in
response to seasonal allergens such
as a genetically susceptible patient’s
exposure to pollen.2,4 In contrast,
PAC is more chronic, lasting greater
than four weeks, and occurs in
response to indoor allergens such
as pet dander or dust mites that are
present year round.2

Immune Mechanisms
Regardless of the classification,
both subtypes are considered Type
I immunoglobulin (Ig) E mediated,
or immediate, hypersensitivity reactions.2,4,5 The process begins when
a genetically predisposed individual
is first exposed to a specific allergen, a process called sensitization.
Neutrophils, macrophages and
dendritic cells involved with the

Photo: Alexandra Oszustowicz, OD

I

n the midst of allergy season,
optometrists can expect to see
a rise in allergic conjunctivitis
(AC). Approximately 20% to 40%
of individuals, primarily young
adults with a robust immune system,
living in developed countries suffer from ocular allergies, with the
incidence rising due to genetics, air
pollution and pets.1-3 This commonly
encountered condition requires
understanding of the underlying
pathological mechanisms, which
trigger often debilitating symptoms.

Diffuse hyperemia/inflammation in a
patient with allergic conjunctivitis.

innate immune system interact with
T-lymphocyte cells, producing cytokines that regulate both IgE and
eosinophil proliferation. Activated
T-cells interact with B-cells that have
also encountered the allergen, producing antigen-specific IgE and the
allergic and inflammatory response
upon re-exposure.4,5
On second exposure to the
allergen, these antigen-specific IgE
receptors, present on mast cells on
the surface of the conjunctiva, cause
degranulation and release inflammatory mediators, primarily histamine.4,6,7 This leads to the signs and
symptoms common for AC patients.
A patient’s susceptibility to certain
allergens is complex and largely
genetically determined. For example,
an individual with no family history
of allergy has roughly a 10% chance
of developing an allergy, whereas
60% to 80% of children with both
parents affected develop allergies.
In addition to genetics, a strong
correlation exists between exposure
in early in life, such as during prenatal development or infancy, and the
development of allergic disease later
in life. The first 12 to 18 months of

life is a critical period for immune
development, and exposure to a specific allergen may lead to the formation of memory T-cell responses that
present later in life.8
The “hygiene hypothesis”—proposed to explain the increasing rise
of atopic and allergic disease—suggests early exposure to infectious
agents actually offered protection
towards many immune-related
disorders. With the decreasing
incidence of infectious diseases in
developed countries, an incidental
rise in immune-mediated diseases
has occurred. This is likely because
the immune system has fewer potential targets to attack as part of its
defense mechanisms, and so it looks
for other environmental targets such
as pollen or pet dander.9

Signs and Symptoms
The hallmark presentation of a
patient with AC is bilateral pruritus.
Additional signs include conjunctival
hyperemia, tearing, eyelid edema
and infraorbital edema or darkening, termed an “allergic shiner.”4
These manifestations arise from
the activation of the histamine (H)
receptors on the conjunctiva released
by mast cells. H1 and H2 are the
two main receptors in that area. H1
activation is responsible for itching,
while H2 results in vasodilation
leading to hyperemia, eyelid edema
and chemosis. Recent evidence suggests that H4 receptors may also
play a role in the signs and symptoms involved in ocular allergies,
though information is limited.7
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Additional Associations
Because allergic conjunctivitis is a
manifestation of systemic allergies,
70% to 95% of patients with allergic conjunctivitis also present with
rhinitis resulting from the same allergen.1,6 As such, patients treated with
either oral or intranasal anti-allergy
medications will find that their
ocular symptoms also subside. This
relationship is best described with
the nasal ocular reflex theory, which
suggests that the nasolacrimal duct
acts as a physical connection from
the nasal cavity to the ocular cavity,
and that histamine release from mast
cells in the nasal mucosa can initiate
both the rhinitis and conjunctivitis.6
ODs will no doubt run into
patients with ocular manifestations of systemic allergies, especially during this time of the year.
Understanding the immunologic

changes at play will
Table 1. Hypersensitivity Reactions and
allow the clinician
Ocular Presentations
to choose the right
Type of
Examples of Ocular Diseases
Hypersensitivity
treatment options
to target the various IgE mediated
Allergic conjunctivitis
cells and receptors.
Cytotoxic IgG
Myasthenia gravis, ocular cicatricial
While this may
mediated
pemphigoid
seem like a rather
Immune complex Steven Johnson’s syndrome, uveitis from
benign condition,
mediated
systemic inflammatory conditions
the symptoms are
Cell mediated
Contact dermatitis, herpetic keratitis,
often debilitating for
phlyctenulosis, corneal transplant rejection
patients. It is also
4. Bielory BP, O’Brien TP, Bielory L. Management of seasonal
allergic conjunctivitis: guide to therapy. Acta Ophthalmologica.
implicated in the possible pathogen2012;90:399-407.
esis of corneal ectasia, as excessive
5. Chigbu DI, Coyne AM. Update and clinical utility of alcaftadine
ophthalmic solution 0.25% in the treatment of allergic conjunctivieye rubbing may alter corneal collatis. Clin Ophthalmol. 2015;9:1215-25.
6. Hom MM, Bielory L. The anatomical and functional relationship
gen, further highlighting the imporbetween allergic conjunctivitis and allergic rhinitis. Allergy Rhinol.
10
2013;4:e110-9.
tance of this condition. ■
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2. Gonzalez-Estrada A, Newton LP. Does allergic conjunctivitis
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2015;82(12):810-3.
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Ophthalmol. 2015;22(4):467-71.
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autoimmune and allergic diseases: an update. Clin Exp Immunol.
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Coding Connection

Documenting for the Long Haul
You’ve got to get it right the first time when coding for long-term medication use.
By John Rumpakis, OD, MBA, Clinical Coding Editor

W

hen managing chronic
diseases in eye care,
it’s not uncommon for
patients to be on multiple medications, whether topical, systemic or
both—many of which may cause
ocular sequelae. You yourself will
likely prescribe long-term medications for conditions such as glaucoma and dry eye. Knowing the
rules in the ICD-10 hierarchy to
code properly in both of these situations is crucial for getting paid when
managing these patients.

Laundry List of Codes
When long-term medications are
mentioned in eye care, most think
about macular disease associated
with Plaquenil (hydroxychloroquine, Sanofi-Aventis)—coded using
Z79.899 – other long term (current)
drug therapy. However, coding for
these situations goes far beyond this
one code. Here are the following
categories specified by the ICD-10
for long-term medication use, under
the heading of long term (current)
drug therapy (Z79):
• Z79.0 – long-term (current)
use of anticoagulants and antithrombotics/antiplatelets.
• Z79.01 – long-term (current)
use of anticoagulants.
• Z79.02 – long-term (current)
use of antithrombotics/antiplatelets.
• Z79.1 – long-term (current) use
of non-steroidal anti-inflammatories.
• Z79.2 – long-term (current) use
of antibiotics.
• Z79.3 – long-term (current) use

of hormonal contraceptives.
• Z79.4 – long-term (current) use
of insulin.
• Z79.5 – long-term (current) use
of steroids.
• Z79.51 – long-term (current)
use of inhaled steroids.
• Z79.52 – long-term (current)
use of systemic steroids.
• Z79.81 – long-term (current)
use of agents affecting estrogen
receptors and estrogen levels.
• Z79.810 – long-term (current)
use of selective estrogen receptor modulators (serms).
• Z79.811 – long-term (current)
use of aromatase inhibitors.
• Z79.818 – long-term (current)
use of other agents affecting
estrogen receptors and estrogen
levels.
• Z79.82 – long-term (current)
use of aspirin.
• Z79.83 – long-term (current)
use of bisphosphonates.
• Z79.84 – long-term (current)
use of oral hypoglycemic drugs.
• Z79.891 – long-term (current)
use of opiate analgesic.
• Z79.899 – other long-term (current) drug therapy.
Any number of these will likely
crop up as you treat patients over
their lifetime. In a dry eye practice,
for example, it may be typical to see
that the use of hormonal agents—
Z79.81—is a causative factor in the
dry eye disease process. Another
good example is diabetes care; for
this common disease, it is important
to note in your list of diagnoses if
the patient is taking insulin by using
the ICD-10 code Z79.4.

The Right Code in Sight
Often, long-term medical therapy
comes in two categories in optometry: (1) long-term treatment for an
ocular condition such as dry eye or
glaucoma, and (2) ocular side effects
of long-term systemic therapy. While
ODs are well-versed in coding the
former, some may be less comfortable with the latter. When coding
for side effects of systemic therapy,
you must first communicate with
the care provider who prescribed the
medication to discuss the underlying
systemic condition being treated.
This will help you better understand
the clinical picture and the therapy
options available.
From there, follow these steps
when coding any ocular condition
that may be caused or exacerbated
by the use of systemic medications:
1. Code the systemic disease. This
is the primary diagnosis.
2. Code the ocular sequelae
caused by the medication.
3. Code the proper long-term
use of the medication based
on the list of possible codes.
Remember, ICD-10 requires
you to be as specific as possible, so don’t fall into the habit
of always using Z79.899 just
because it’s easier.
These basic rules should allow
you to always accurately describe,
in ICD-10 terms, the conditions the
patient presents with. Accuracy and
attention to detail will ensure you
are reimbursed properly and have
fewer claim rejections. ■
Send questions and comments to
rocodingconnection@gmail.com.
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DRY EYE REPORT

Disease Screening

Four Steps to a Simple
—and Effective—
Dry Eye Screening
Don’t be intimidated by the complexity of the science. This is a service any OD can
perform. By Jane Cole, Contributing Editor
Photo: Whitney Hauser, OD

N

ew recommendations and
research have changed the
management landscape for
dry eye disease (DED), as
have new products and devices to
test for hallmarks such as tear film
homeostasis, hyperosmolarity, meibomian gland dysfunction (MGD)
and ocular surface inflammation.
These recent additions have led to
questions about the dry eye standard
of care and what tests are necessary
to properly diagnose these patients.
“We don’t have a single gold standard test or even a symptom questionnaire that can make a definitive
diagnosis in isolation,” says Dan
Fuller, OD, chief of Cornea and
Contact Lens Service at Southern
College of Optometry. “Setting
cut-off values to categorize dry eye
patients as normal, mild, moderate
or severe has proven challenging.”
Instead, doctors need to obtain a
symptom questionnaire, run a battery of tests, sift through the results
and then correlate the information
with the risk factors in the history,
he explains.

Staining with lissamine green is an
integral—and easy—step in the dry eye
diagnostic process.

patients and listen to your patients,
and also have your technicians or
staff ask about symptoms of dry eye
during the exam, and you do the
minimal amount of testing which
may include fluorescein or lissamine
green staining, that is low-level stuff
that can get you to a diagnosis.”
These experts’ advice comes down
to four simple steps to an easy—and
accurate—dry eye diagnosis.

Step 1: History is Key
Still, experts say you can keep it
simple when working up patients.
The Tear Film and Ocular Surface Society’s Dry Eye Workshop II
(TFOS DEWS II) report “really aims
at letting anyone know that they
can diagnose dry eye,” says Kelly
Nichols, OD, MPh, PhD, Dean of
the University of Alabama School of
Optometry. “You don’t have to have
expensive equipment and call yourself an expert or specialist to identify
dry eye in clinical care.”
Atlanta’s Josh Johnston, OD,
echoes this sentiment. “If you just
keep it simple, if you talk to your

While big-ticket devices are helpful,
a thorough patient history is a vital
first step, experts say. A complete
and accurate case history is arguably
the most important part of a DED
screening, says Whitney Hauser,
OD, associate professor at Southern
College of Optometry. “The practitioner should document the history
of present illness and the review of
systems that can shed light on the
origin of the patient’s dry eye complaint and describe how the condition affects their quality of life.”
At Schaeffer Eye Center in Alabama, Jack Schaeffer, OD, asks
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Step 2: Questionnaire
and Risk Factor Analysis
Next, a practitioner or staff member
can go into a detailed history with
a questionnaire such as the Ocular
Surface Disease Index (OSDI) or a
Standardized Patient Evaluation of
Eye Dryness (SPEED) to help you see
if the patient is symptomatic or not,
Dr. Schaeffer adds. “These will really
determine if this patient should be
medically triaged. Keep in mind,
when you’re examining a patient,
your staff should have a flow chart
of what you do next when you have
a symptomatic patient because you
know there are issues identified by
the screening questions. When you
are dealing with an asymptomatic
patient, when all the screening questions are negative, the direction is
determined only after you examine
the eye and there are signs of ocular
surface disease.”
DEWS II recommends asking a
short series of triaging questions to
get an idea whether a patient has dry
eye (see, “Triage Trouble-shooting
from a DEWS II Insider,” p. 42).
This can be done in tandem with

a simultaneous risk factor profile,
Dr. Nichols says. These questions—
designed to uncover DED symptoms
and rule out other diseases such as
ocular allergy or Sjögren’s—can be
asked during a case history or on
an intake form. They cover topics
such as previous artificial tear use,
how a patient’s eyes feel, if they have
dryness or discomfort, contact lens
wear and medications.
While many different questionnaires are available, DEWS II recommends the OSDI or the Dry Eye
Questionnaire 5 (DEQ-5).1
“Both short surveys give you a
number as a result. And then you
look at the score received from the
survey in addition to some of the triage questions and risk factor analysis,” Dr. Nichols says.
The DEQ-5 offers brief questions
about eye discomfort, dryness and
watering, and addresses frequency of
changes, fluctuation throughout the
day and level of symptom intensity,
Dr. Hauser explains. “The advantage of the DEQ-5 compared to the
more widely recognized OSDI is ease
of use, which makes it more applicable as a screening tool. Scoring the
DEQ-5 requires simple addition with
instructions provided at the bottom
of the survey.”

Step 3: Simple Tests
Following the questionnaire, Dr.
Fuller suggests performing noninvasive testing prior to invasive testing,
including tear prism height, debris
in the tear film, lid margin contours,
gland capping, abnormal blood vessel growth, notching or crusting that
may indicate a Demodex infestation.
DEWS II recommends up to three
noninvasive clinical tests for screening, Dr. Nichols says, which include
tear film osmolarity, tear film breakup time (TBUT) and corneal staining
assessment. A positive finding in
any one of those three tests, in addi-

Photo: Whitney Hauser, OD

patients four simple questions:
1. Do you think your eyes look
healthy?
2. Do your eyes feel healthy?
3. Are there times when your
vision isn’t as clear as you’d
want it to be?
4. Do your eyes ever feel dry or
uncomfortable?
Identifying prior and failed treatments is essential to avoid repeating inadequate options, Dr. Hauser
adds. “The final opportunity in
obtaining case history of the dry eye
patient is to build rapport. Dry eye
sufferers have higher levels of anxiety and depression than other patient
populations and would benefit from
developing a connection and trusting
relationship with their doctor.”

Fluorescein staining remains a key part
of any dry eye workup and doesn’t cost
much money or time to perform.

tion to abnormal results from the
surveys, indicates DED, Dr. Nichols
says. “Basically it’s the triaging questions + the risk factor assessment +
abnormal findings on one of two
surveys + one abnormal on one of
three tests = dry eye.”
Fluorescein and lissamine green
staining, in addition to meibomian
gland expression and a lid seal test,
don’t require much of an investment
and will cover many issues pertaining to dry eye, Dr. Johnston adds.
Every practice can perform a
conventional fluorescein TBUT.
Noninvasive TBUT measurements
can be performed with instruments
such as corneal topographers and
interferometers. Clinicians who do
not have these technologies can do
standard fluorescein TBUT tests.1
DEWS II recommends both corneal
fluorescein and conjunctival staining,
with a preference for lissamine green
over rose bengal, as it is easier to
obtain and less toxic.1 “There are a
lot of new tests, but nothing is more
important than fluorescein staining
of the cornea, conjunctiva and lid
margins,” says Dr. Schaeffer.
To determine if the dry eye is
evaporative, DEWS II recommends
expressing the meibomian glands to
look at the quality and quantity of
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Disease Screening
Triage Trouble-shooting from a DEWS II Insider
TFOS DEWS II added another item to your dry eye diagnostic tool kit:
triaging questions.1 The eight questions are designed to exclude other
ocular surface conditions that can mimic dry eye.
“The purpose of the triaging questions is really to aid in a simplistic diagnostic approach to help rule in dry eye or rule out other masking conditions,” says Dr. Nichols, a key contributor to DEWS II.
She offers some insight on the objectives of the questions and
how to best interpret your patients’ responses:
1. How severe is the eye discomfort?
The word severe correlates strongly with frequency, Dr. Nichols says.
However, severity gets to the core of how significant the issue is from
the patient’s perspective. “It is important to know this before going
into diagnosis and management,” she says.
With the answer in hand, the doctor can then try to understand
what might be creating the eye discomfort, she says. An appropriate
follow-up question would be, “Is the discomfort in one eye or both?”
If one eye is worse than the other, you’d try to sort through why that
might be, Dr. Nichols says.
2. Do you have any mouth dryness or swollen glands?
One of the main objectives of this question is to rule out Sjögren’s
syndrome, Dr. Nichols says. “You’re trying to see if there is a systemic
reason why the patient could have dry eye symptoms. Sometimes
you hear people talk about the cracker test question, ‘Can you chew
and swallow a cracker without a glass of water?’ Usually a patient
who has dryness of their mouth will respond, ‘No,’ and that’s another
indicator they should be considered for a Sjögren’s workup.”
3. How long have your symptoms lasted and was there any
triggering event?
This will flesh out the chronicity of symptoms, and the follow-up
question would be, “What have you done to try and alleviate your
symptoms and has anything helped?” Dr. Nichols says. “Often
times, you’ll have patients say, ‘Well, one day, I just couldn’t wear
my contact lenses anymore,’ but that’s generally not the case.” You
can tease out the real chain of events by finding out if there was a
build-up to that point, where perhaps a patient has had a period of
dryness and finally discontinued lens use because they couldn’t take
the discomfort anymore. The longevity of symptoms can help you find
out if there was a trigger and possibly a recent trigger from allergy or
another event, Dr. Nichols says.
4. Is your vision affected and does it clear upon blinking?
This delves into visual disturbance. It is not the black-and-white high
contrast visual ability that’s changing, Dr. Nichols says. Often, patients
will report they have a hard time keeping their vision clear, and they
might blink a lot or put in artificial tears to help if they’ve been on the
computer for a long period of time, and by the end of the day, their

eyes have gotten drier as a result. “I’ve had patients who’ve told me,
‘I need to blink a lot when I’m wearing my contact lenses in the evening and that happens right before I decide to take them out.’ So this
question has to do with transient visual blur and not, ‘Which is better,
one or two?’ visual change.”
5. Are the symptoms or any redness much worse in one eye
than the other?
This helps to rule out an infection or episcleritis, Dr. Nichols says. It
may indicate whether there is an inflammatory component to the
dry eye, and the symptom of redness is generally equal between the
eyes in dry eye, she says. If there is some other precipitating factor,
like lagophthalmos, redness can be unequal as well.
6. Do your eyes itch, appear swollen or crusty, or give off any
discharge?
This will rule out allergic conjunctivitis, allergy or another type of
conjunctivitis such as bacterial or viral, Dr. Nichols says. Of course,
a patient can have allergy and dry eye simultaneously. “If this is the
case, you need to sort through what is the major element leading the
patient to these symptoms. So if a patient has ocular itch, it doesn’t
mean that they don’t have dry eye too. So you’d treat the allergy first
and see what’s left.”
7. Do you wear contact lenses?
Since contact lens use can be a contributing factor to dry eye, it’s
important to know if your patient is a current contact lens wearer. If
so, ask about replacement schedules, type of lens material and any
contributing environmental factors such as computer use.2
8. Have you been diagnosed with any health conditions (including respiratory infections) or are you taking any medications?
Dry eye is associated with certain medications, including those for
depression and anxiety, Dr. Nichols says. “If a patient has started
something new that has a dry eye side effect they are not aware
of, it’s a good time for some education. Likely, the patient may not
be able to change that medication, but a conversation with their
prescribing family care provider could be beneficial to help with the
appropriate management of dry eye due to the medication.” Also, if a
patient has been recently diagnosed with a general health condition,
such as rheumatoid arthritis where there is a link to inflammation, it
may be showing up in their eyes with dryness. This may predispose
the patient to a greater risk of developing symptoms. Environmental
factors also need to be considered. For example, if a patient lives in
arid conditions, a humidifier may help easy the symptoms.
After completing these questions, if you have identified another
ocular surface condition, treat for that. If dry eye symptoms persist,
consider going further with dry eye diagnosis and management, Dr.
Nichols says.
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For details, visit OnlyBiofinity.com/toric.
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the secretions. “This will give you
an idea if the lipid layer is disrupted,
allowing excessive evaporation,” Dr.
Nichols says. “Likewise for aqueous
deficiency, you’d be looking at a low
volume. The DEWS II recommendation is for the tear meniscus height
to be measured. A lower meniscus
would indicate a more severe version
of aqueous deficiency.”

Step 4: Beyond the Basics
Other tools have come out in recent
years to help with your DED diagnosis. Here’s a look at some new technologies currently on the market:
Tear osmolarity. “This can be
measured by TearLab’s osmometer
or the I-Pen tear osmolarity system
(I-Med Pharma), the latter of which
is newly emerging in the United
States,” Dr. Hauser says. A hyperosmolar tear indicates a breakdown of
homeostasis, causing tear instability
and then inflammation and cellular
apoptosis. “The breakdown further
reduces the ability of mucins to
lubricate,” Dr. Hauser says.
Adds Dr. Schaeffer: “Is everybody
doing osmolarity testing today? At
this point, no, but they should. You
should have a base numeric level of
dry eye, an objective score that you
can observe after treatment. The
change in osmolarity due to your
treatment can help determine future
strategy.”
Osmolarity has been a hot topic
over the last few years, and many
doctors worry about the extra
cost, says Dr. Nichols. “Certainly,
hyperosmolarity is included in the
core mechanisms of dry eye. If you
are measuring it, it is a good tool.
Patients really like having a value
to compare between visits. It makes
them feel like they can do something
about it, like high blood pressure.”
However, variability between
the eyes is a hallmark of dry eye. In
osmolarity testing, if a big difference

is 20mm or greater. Additionally,
testing times are different: Schirmer
is five minutes while PRT is 15 seconds, Dr. Hauser says.

The Diagnostic Future

TBUT from simple dry eye, measured
through fluorescein staining as seen
here, is often confused with TBUT
associated with epithelial basement
membrane dystrophy, although it can be
a combination of both.

in readings between the eyes exists,
it could still indicate the patient has
dry eye even if the numbers are normal, Dr. Nichols adds.
Meibography. This provides static
or dynamic images evaluating the
structure of the meibomian glands.
Tortuosity, atrophy and ductal dilation may be observed and recorded,
Dr. Hauser says. Traditionally, the
glands can be observed by transillumination technique. However, this is
difficult to record and details of the
glands are limited, Dr. Hauser adds.
Matrix metalloproteinase-9
(MMP-9) testing. “MMP-9 is a
useful biomarker for detecting and
managing dry eye disease,” Dr.
Hauser says, and this point-of-care
test, using InflammaDry (Quidel),
identifies the presence of MMP-9 in
tears (≥40ng/ml).
TearLab has applied for FDA
approval of its universal MMP-9
platform test as well as osmolarity,
although it’s not commercially available yet, Dr. Johnston says.
Aqueous volume testing. These
include a Schirmer test or phenol
red thread (PRT). Although both
tests evaluate tear volume, testing
parameters are different, Dr. Hauser
says: normal values for Schirmer
test are 10mm or greater, while PRT

Looking ahead, biomarker research
may one day play a key role in DED
diagnosis, and ODs should get familiar with point-of-care tear analysis
platforms as new additions using
this concept are poised to come on
the market, Dr. Nichols says.
“It’s important to note that, while
we’ve learned a lot in dry eye, there
are still things we don’t have a full
understanding of, including how the
eye’s ocular surface regulates itself in
terms of homeostasis,” Dr. Nichols
says. “We know there are hundreds
of proteins and hundreds of lipids
on the ocular surface and in the tear
film, many of which are probably
very important in terms of having
them in the right quantity relative
to other elements in the tear film. So
as new diagnostic tests are created
looking at specific proteins or lipids,
we would hope to have paired treatments that would respond well. This
is the whole idea behind biomarker
research and then diagnostics
around certain biomarkers.”
One final pearl for DED diagnosing from Dr. Schaeffer: screen early.
“In early dry eye, patients are having
visual fluctuation, and that could be
the only observable sign. We need
to pick that up during a refraction
process. Also, dry eye is a progressive disease. By the time a patient is
50, you’ve probably lost the majority of time you have to really reverse
any issues. All you are doing at that
point is hopefully slowing down progression. Dry eye screening should
start in a patient’s 20s and 30s.” ■
1. Wolffsohn JS, Arita R, Chalmers R, et al. TFOS DEWS II
diagnostic methodology report. Ocul Surf. 2017;15:544-79.
2. Fuller D. Yes, dry eye patients can wear contacts. Rev
Optom. 2015;152(8):40-8.
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Punctal Plugs: An Essential Tool
in the Management of Dry Eye
Alan G. Kabat, OD, FAAO
According to current studies, as many as 30
million American adults may have symptomatic
dry eye disease (DED).1,2 Many of these
individuals elect to self-manage their symptoms,
usually turning to over-the-counter eye drops. A
smaller percentage seek the advice of eye care
professionals, who may recommend a myriad of
treatment options such as artificial tears, gels or
ointments, lid hygiene products, topical or oral
pharmaceuticals and nutritional supplements.
Less commonly, physicians may employ in-office
procedures designed to mitigate symptoms and
promote ocular surface health. And although a
range of new technologies has been introduced
in recent years, no single treatment has emerged
that can successfully address all cases of DED.

Historical Perspective
Punctal occlusion has been a recognized therapy for
managing disorders of the ocular surface since the
1930s.3,4 The concept of punctal occlusion involves a
very simple and straightforward mechanism of action. By
creating a physical obstruction to tear drainage through
the canaliculus, clinicians can provide both increased tear
volume and enhanced tear residence time on the ocular
surface.5
Through the 1990s and early 2000s, punctal plugs were
a mainstay of dry eye therapy. As recently as 2003, experts were recommending punctal occlusion for even mild
DED (defined as symptoms of dryness without observable
signs), typically incorporating this treatment as secondline therapy for those who failed to attain symptomatic
relief with tear substitutes alone.6,7 Despite the advent of
many new forms of therapy, the most current and comprehensive publication on DED—the TFOS DEWS II Report
(2017)—remains favorable to early intervention with
punctal plugs. In the new treatment algorithm for staged
management of DED, experts list punctal occlusion just after the use of non-preserved ocular lubricants, but before
prescription drugs such as topical anti-inflammatories (see
“TFOS: DEWS II Punctal Occlusion Recommendations”).8

Consultant to Lacrivera

When and Where to Plug
While we know that punctal plugs are not ideal for every
DED patient, it is important to understand where they
may play an appropriate and essential role in therapy.
First and foremost, punctal plugs should be considered
in all cases of aqueous-deficient DED—specifically, those
individuals who show diminished tear volume (as measured by Schirmer strips, phenol red thread test or direct
measurement of the tear meniscus), reduced tear stability
(rapid tear break-up time) and a symptom profile consistent with dry eye. This includes patients with underlying
systemic conditions that predispose toward DED, such
as Sjögren syndrome or rheumatoid arthritis, as well as
those taking medications that are known to reduce tear
production.
Second, patients who develop DED as a consequence of
contact lens wear or refractive surgery may also be excellent candidates for punctal plugs. Recent studies corroborate this recommendation.9,10
Third, punctal plugs may benefit patients who are consistently using topical anti-inflammatory medications for
DED (e.g. cyclosporine or lifitegrast) but who nonetheless
continue to be symptomatic.15 Additionally, those patients
with incomplete lid closure or corneal irregularities that
affect tear stability should be considered for punctal
plugs.
It is important to understand also that punctal occlusion
does not preclude the concurrent use of artificial tears.
On the contrary, artificial tears may provide an additional
mechanism for relief of sporadic symptoms, but studies have shown that punctal plugs help to significantly
reduce the need for frequent drop instillation in patients
with DED.10-12

Product Considerations
A wide variety of punctal plugs are currently available
from numerous manufacturers, but in general there are
three basic categories: short-term temporary plugs, longterm temporary plugs, and permanent plugs. The short-

ADVERTORIAL

lacrivera.com (855) 857-0518 2500 Sandersville Rd • Lexington KY 40511 USA

term variety, such as the VeraC7™ are composed of collagen and designed to be absorbed completely in seven
to 10 days. Practitioners should think of collagen plugs as
a diagnostic tool to determine if punctal occlusion will be
well-tolerated by the patient.
Long-term temporary plugs are composed of synthetic
polymers that absorb more slowly than collagen. The
Vera90™ is made of ε-caprolactone/L-lactide copolymer
(PCL), a substance that absorbs in 60 to 180 days. Lacrivera’s temporary plugs are 2.0 mm in length and reside
completely within the canaliculus once inserted. They
come in 0.3, 0.4 and 0.5 mm diameters to accommodate
a range of punctal openings. Long-term temporary plugs
are an excellent option for patients that may be expected
to have self-limited DED issues, such as those anticipating
refractive or cataract surgery. In addition, these can be
used for patients who have been identified as good candidates for punctal occlusion, but suffer from awareness
with conventional punctal plugs that have exposed caps
along the lid margin.
Permanent plugs are composed of non-dissolvable materials, most commonly silicone, although some hydrogel
and acrylic devices are also available. The VeraPlug™ and
VeraPlug™ FlexFit™ are both silicone plugs designed in the
Freeman style. Both products are available in multiple
sizes to accommodate various sized punctal openings,
but the newer FlexFit™ offers a unique nose technology
that collapses upon insertion, thereby allowing for easier
sizing and placement. Lacrivera also offers a product
designed to provide partial occlusion. The VeraPlug™ Flow
has a narrow inner channel that reduces, but does not
completely eliminate tear outflow. It is ideally suited for
patients who benefit from punctal occlusion, but experience epiphora with standard permanent plugs.
Regardless of which occlusion device is used, billing and
coding remains consistent. Reimbursement is identical
for short-term collagen, long-term synthetic inserts and
silicone punctal plugs, although most third-party payers
limit the frequency that a provider can bill for this service.
Checking with the patient’s carrier before carrying out
these procedures helps to avoid denials and appeals.

The Take-home Message
While punctal occlusion may not be a new therapy, it has
proven its value time and time again. Despite setbacks,
research and expert consensus validates this treatment
modality as a beneficial aspect of DED therapy. Earlier
intervention with punctal occlusion makes sense in a
great many cases, particularly those outlined here. And

TFOS DEWS II Punctal Occlusion
Recommendations8
The DEWS II Report also stipulated those clinical
situations where punctal plugs might specifically
be indicated:
• Dry eye associated with a rapid tear film
break-up time
• Aqueous-deficient dry eye secondary to
systemic disease (e.g., Sjögren syndrome)
• Systemic medications that reduce
tear production (e.g., antihistamines,
antidepressants)
• Symptomatic contact lens wear
• Dry eye related to refractive surgery
• Lid closure abnormalities
• Corneal irregularities or scarring that affects
tear stability
• Toxic epitheliopathy
• Superior limbic keratoconjunctivitis

while addressing ocular surface inflammation is of great
importance, concomitant tear conservation with punctal
occlusion appears to further diminish signs and symptoms
in those with DED. Unquestionably, these devices should
be utilized much more frequently than current trends
indicate. Incorporating the use of punctal plugs in one’s
practice helps to expand its therapeutic reach, enhance
its financial health and achieve greater overall patient
satisfaction.
1. Paulsen AJ, Cruickshanks KJ, Fischer ME, et al. Dry eye in the beaver dam offspring
study: prevalence, risk factors, and health-related quality of life. Am J Ophthalmol.
2014;157(4):799-806.
2. US Census Bureau. Annual estimates of the resident population for selected age
groups by sex for the United States, States, Counties, and Puerto Rico Commonwealth
and Municipios: April 1, 2010 to July 1, 2014. Available at: http://files. hawaii.gov/dbedt/
census/popestimate/2014-state-characteristics/
3. Beetham WP. Filamentary Keratitis. Trans Am Ophthalmol Soc. 1935;33:413-35.
4. Macmillan JA, Cone W. THE PREVENTION AND TREATMENT OF KERATITIS NEUROPARALYTICA BY CLOSURE OF THE LACHRYMAL CANALICULI. Can Med Assoc J. 1937
Oct;37(4):348-50.
5. Chen F, Shen M, Chen W, et al. Tear meniscus volume in dry eye after punctal occlusion. Invest Ophthalmol Vis Sci. 2010 Apr;51(4):1965-9.
6. Murube J. Surgical treatment of dry eye. Orbit. 2003 Sep;22(3):203-32.
7. Calonge M. The treatment of dry eye. Surv Ophthalmol. 2001 Mar;45 Suppl 2:S22739.
8. Jones L, Downie LE, Korb D, et al. TFOS DEWS II Management and Therapy Report.
Ocul Surf. 2017 Jul;15(3):575-628.
9. Li M, Wang J, Shen M, et al. Effect of punctal occlusion on tear menisci in symptomatic contact lens wearers. Cornea. 2012 Sep;31(9):1014-22.
10. Alfawaz AM, Algehedan S, Jastaneiah SS, et al. Efficacy of punctal occlusion in
management of dry eyes after laser in situ keratomileusis for myopia. Curr Eye Res.
2014 Mar;39(3):257-62.
11. Roberts CW, Carniglia PE, Brazzo BG. Comparison of topical cyclosporine,
punctal occlusion, and a combination for the treatment of dry eye. Cornea. 2007
Aug;26(7):805-9.
12. Nava-Castaneda A, Tovilla-Canales JL, Rodriguez L, et al. Effects of lacrimal occlusion with collagen and silicone plugs on patients with conjunctivitis associated with dry
eye. Cornea. 2003 Jan;22(1):10-4.
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All About

Osmolarity
This biomarker can be a significant help for dry eye testing and monitoring.
By Michelle Hessen, OD
Images: Srihari Narayanan, OD, PhD; I-Med

T

he Tear Film and Ocular Surface Society’s 2017 Dry Eye
Workshop II defined dry eye
disease (DED) as a multifactorial disease with symptoms of discomfort or visual disturbance, and
tear film instability with potential
damage to the ocular surface. The
disease is accompanied by increased
tear film osmolarity and inflammation of the ocular surface.1,2 While
osmolarity has been a part of the
dry eye definition for more than 10
years, it has become increasingly
important in clinical practice as
more research highlights its utility for diagnosing and monitoring
DED.1,2
Objectively, research into hyperosmolarity’s potential effect on the
epithelium and nerves shows tear
instability is associated with ratings
of discomfort and symptoms of
burning and stinging.3 Subjectively,
tear film osmolarity is an appealing
test because it offers a numerical
value for dry eye—something most
other DED tests lack. Here, we

Fig. 1. At left, the TearLab Osmometer is
currently the only device clinicians can
use in the United State to measure tear
film osmolarity.
Fig 2. Below, the I-Pen Tear Osmolarity
System is another device currently in use
in other countries and on its way to the
US market soon.

explore what osmolarity is, how it
affects the eye and its value in DED
diagnosis and management.

Osmolarity 101
A simple measure of solid particles in a solution, osmolarity is
an objective measure of the salt
concentration in a patient’s tears.
Scientifically, it is defined as the
concentration of an osmotic solution when measured in liters of the
solution. Changes in osmolarity

are due to fluctuations in water
content, not tear composition specifically—the balance of proteins,
lipids and mucins in tears remains
stable.4 Hyperosmolarity, whether
due to an increased evaporation
rate or a reduction of tear secretion,
is indicative of reduced aqueous
levels.5 Tear film hyperosmolarity stimulates epithelial cell death,
which then initiates an inflammatory cascade and leads to proinflammatory cytokine production,

42 REVIEW OF OPTOMETRY MAY 15, 2018

042_ro0518_f2.indd 42

5/9/18 9:41 AM

cell death via apoptosis and loss of
goblet cells.6-10
Research suggests proinflammatory mediators and other sources of
desiccating corneal stress stimulate
compensatory reflex lacrimal tear
secretion via the corneal trigeminal nerves.11 Goblet cell loss also
leads to a decrease in mucin production and subsequent tear film
instability.12 Increased evaporation
resulting from this reduced mucin
production may then result in a
hyperosmolar state.
In addition, neurogenic inflammation may also play a significant
role in the onset and chronicity of
ocular surface inflammation and
dry eye. This inflammation is produced through the release of neuromodulators when an eye is exposed
to pathogens or mechanical disruption, which can cause the release of
polymorphonuclear leukocytes into
the tears and the intervention of
systemic immunity.13
Also, a subsequent loss of corneal
sensitivity could further decrease
lacrimal production and exacerbate
disease severity.1,11

Testing, Testing… 1,2,3
The commonly used instrument to
measure tear osmolarity, TearLab’s
osmometer, uses a micro-electrode
to measure the electrical impedance
in a tear sample (~0.2 microliters);
the electrode is designed to reduce
potential reflex tearing, as it avoids
direct contact with the ocular surface and collects the tear fluid by
passive capillary action (Figure 1).14
The tears are collected at the outermost area of the lateral tear meniscus to minimize the risk of injury to
the cornea. Studies show the accuracy differs by only 2mOsm/L in
both normal and dry eye patients.14
The instant result, after the tear
sample has been collected, also
minimizes the level of tear evapora-

tion.14,15 Researchers have found
tear osmolarity values are consistent
when testing up to four readings
taken one to 15 minutes apart.16,17
The I-Pen tear osmolarity system
(I-Med Pharma) is another device
designed to detect and indirectly
measure tear film osmolarity values
(Figure 2). It uses single-use sensors
to gather a sample with approximately two to five seconds of contact with the tear-soaked palpebral

conjunctiva, rather than a liquid
sample (Figure 3). This may be considered a benefit in cases of severe
dry eye when a tear sample may
be difficult to obtain. The I-Pen is
designed to measure the electrical
impedance in the tear-soaked tissues
192 times in less than five seconds
and then calculate the osmolarity of the tear film. It has received
regulatory approval in Columbia
and Argentina and is now available

Systemic and Ocular Associations
A number of studies show increased osmolarity in various ocular conditions other than
DED, such as ocular graft-vs.-host disease (GVHD), Sjögren’s syndrome (SS), pterygium,
thyroid ophthalmopathy, ocular mucous membrane pemphigoid and in patients using topical
glaucoma medications and in association with air pollution.1-10 One study found tear osmolarity increased in patients with chronic ocular GVHD and was significantly correlated with
tear break-up time (TBUT) and, to a lesser extent, Schirmer test values and Ocular Surface
Disease Index (OSDI) scores.1 Another study also reported a significant positive correlation
between tear osmolarity and corneal staining and OSDI scores, and a significant negative
correlation between tear osmolarity and Schirmer value and TBUT.1
In primary SS, research shows a positive correlation between mean osmolarity and
OSDI score and fluorescein ocular surface staining; a negative correlation between mean
osmolarity and Schirmer test without anesthesia; and no correlation between osmolarity and
TBUT.5
Diabetes mellitus is associated with hyperosmolarity as well, particularly based on the
duration of the diagnosis.11,12 Research suggests the mechanism is a decrease in aqueous
secretion as a result of microvascular damage in the lacrimal gland and corneal nerve.12
Dry eye symptoms are common in patients with Graves’ disease, and one study found
ocular discomfort was associated with hyperosmolarity in approximately half of patients
with the disease. Increased interpalpebral fissure in patients with Graves’ disease was also
significantly correlated with hyperosmolarity.13
1. Berchicci L, Iuliano L, Miserocchi E, et al. Tear osmolarity on ocular graft-versus-host disease. Cornea. 2014;33:1252-6.
2. Na K, Yoo Y, Hwang K, et al. Tear osmolarity and ocular surface parameters as diagnostic markers of ocular graft-versushost disease. Am J Ophthalmol. 2015;160(1):143-9.
3. Bunya VY, Langelier N, Chen S, et al. Tear osmolarity in Sjögren syndrome. Cornea. 2013;32:922-7.
4. Utine CA, Bicakcigil M, Yavus S, et al. Tear osmolarity measurements in dry eye related to primary Sjögren syndrome. Curr
Eye Res. 2011;36:683-90.
5. Kim M, Kim HS, Na KS. Correlation between tear osmolarity and other ocular surface parameters in primary Sjögren’s
syndrome. Korean J Ophthalmol. 2017;31(1):25-31.
6. Julio G, Lluch S, Pujol P, et al. Tear osmolarity and ocular changes in pterygium. Cornea. 2012;31:1417-21.
7. Labbé A, Terry O, Brasnu E, et al. Tear film osmolarity in patients treated for glaucoma or ocular hypertension. Cornea.
2012;31:994-9.
8. Torricelli AM, Novaes P, Marsuda M, et al. Correlation between signs and symptoms of ocular surface dysfunction and tear
osmolarity with ambient levels of air pollution in a large metropolitan area. Cornea. 2013;32:e11-e15.
9. Iskeleli G, Karakoc Y, Abdula A. Tear film osmolarity in patients with thyroid ophthalmopathy. Jpn J Ophthalmol.
2008;52(4):323-6.
10. Miserocchi E, Iuliano L, Berchicci L, et al. Tear film osmolarity in ocular membrane pemphigoid. Cornea. 2014;33:66872.
11. Alves M, Reinach PS, Paula JS, et al. Comparison of diagnostic tests in distinct well-defined conditions related to dry eye
disease. PLoS One. 2014;9(5):e97921.
12. Sagdik HM, Ugurbas SH, Can M, et al. Tear film osmolarity in patients with diabetes mellitus. Ophthalmic Res.
2013;50:1-5.
13. Gilbard JP, Farris RL. Ocular surface drying and tear film osmolarity in thyroid eye disease. Acta Ophthamol.
1983;61(1):108-16.
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Fig. 3. At left, TearLab’s osmometer collects a liquid sample at the outermost area of
the lateral tear meniscus. The I-Pen, at right, gathers a sample with approximately
two to five seconds of contact with the tear-soaked palpebral conjunctiva.

in five countries in South America.
The Food and Drug Administration issued an Acceptance Review
Notification for the device’s 510k
submission in December 2017, and
distribution in the United States is
expected after 510k approval sometime in 2018.18
During a dry eye evaluation,
clinicians should remember to perform tear osmolarity before any
other test, such as vital dye ocular
surface staining, to avoid introducing a solution or creating reflex
tearing, which could alter the osmolarity. Contact lenses do not have to
be removed before this test. TearLab also recommends not collecting tear fluid from a patient within
two hours of their use of eye drops,
topical medications, face lotions or
eye makeup remover, as all of these
may trigger reflex tearing.

A Numbers Game
Tear osmolarity threshold values vary from 305mOsm/L to
316mOsm/L, depending on the
research.15,16 One study reports that
using an osmolarity threshold of
305mOsm/L gave a 98.4% positive
predictive value.16 In other studies, a tear osmolarity threshold of
316mOsm/L to 317mOsm/L gave
a sensitivity that varied from 59%
to 81% and a specificity from 78%
to 94%, with a positive predictive
value of 85% and a negative pre-

dictive value of 74%.19-21 A metaanalysis that used a 316mOsm/L
threshold noted that tear osmolarity may be more accurate in the
diagnosis of dry eye than lactoplate
immunoassay test, Schirmer test
and rose bengal testing.19 Studies
also show tear osmolarity is influenced by, and correlated with, disease severity.19,20
Currently, most researchers
believe the 316mOsm/L threshold
better discriminates between mild
and moderate-severe dry eye, while
308mOsm/L is a widely accepted
threshold.15 Most clinicians identify
the 308mOsm/L threshold with
diagnosing dry eye, as it appears to
be the most sensitive for discriminating between normal eyes and
those presenting with early stages
of the disease.19 In one study, a
tear osmolarity of 308mOsml/L
correctly diagnosed severe dry eye
90.7% of the time and normal tear
film 81.3% of the time.19 TearLab reliability studies determining
diagnostic performance revealed a
sensitivity of 81% and a specificity
of 80% when using the threshold
value of 308mOsml/L.22 Another
study reported the coefficient of
reproducibility was 39mOsml/L
and the coefficient of repeatability
was 33mOsm/L.23 The highly variable nature of the tear film may be
at play with these relatively large
values, which may be due to a small

tear film sample in the tear meniscus at that given time. Others show
that a variation of 35mOsml/L in
consecutive tear osmolarity readings in an individual and an average
over three consecutive readings was
a reliable indicator of tear osmolarity at a 95% confidence interval.24
Inter-eye tear osmolarity variability can also be diagnostic of dry eye;
one study found variability between
the two eyes in mild, moderate
and severe dry eye patients was 6.9
±5.9mOsm/L, 11.7 ±10.9mOsm/L
and 26.5 ±22.7mOsm/L, respectively.19 Variability also seems to
increase with severity, both in intereye measurements and repeat measurements in the same eye.19 Using
the higher osmolarity value of the
two eyes can increase the likelihood
of a correct diagnosis. Because
the tear film is highly dynamic, a
single osmolarity value of the tear
meniscus sample should be only one
data piece to consider in addition to
other dry eye testing.

Fitting In
Researchers looked at tear osmolarity testing in dry eye patients vs.
normal control subjects and even
compared it with diagnostic tests
already in use, including Schirmer
I, fluorescein break-up time, ferning
test, lissamine green vital staining,
tear clearance, corneal esthesiometry, conjunctival scraping and
imprint cytology. Tear osmolarity’s
diagnostic performance is promising: research found a highest correlation between tear osmolarity
and tear clearance, TBUT and a
clinical score; a medium correlation
with lissamine green staining, ferning testing, scraping and imprint
conjunctival cytology; and a small
correlation with subjective symptoms score, tear volume and corneal
esthesiometry. Given osmolarity’s
good performance compared with

44 REVIEW OF OPTOMETRY MAY 15, 2018

042_ro0518_f2.indd 44

5/9/18 9:41 AM

Are dry, itchy eyes caused by contact lenses?

It’s not complicated.
Your contact lens wearing patient presents with dry, itchy eyes. It’s easy for doctor and patient to assume
that this is a complication associated with lens wear, but that’s not always the case. With simililarities in
lens related and inflammatory related dry eye symptoms it’s critical to perform the proper diagnostics.
If elevated MMP-9, a key inflammatory biomarker for dry eye, is tested for and detected you’ll know that
it’s more than just their contact lenses. You’ll have an opportunity to create a more comprehensive
treatment plan, aimed at alleviating symptoms and improving comfort while mitigating potential
complications of lens wear with the presence of inflammatory dry eye disease.
InflammaDry is the only rapid, CLIA-waived, in-office, point-of-care test that detects MMP-9. InflammaDry
provides results in minutes, is easily performed in 4 simple steps, is minimally invasive and requires no
special equipment.
To find out how testing for MMP-9 with InflammaDry can take the complication out of your dry itchy eye
treatment therapies before there are complications, visit us at AOA, Booth #1408 or contact your Quidel
Account Manager at 800.874.1517.

Meet Scott E. Schachter, OD
Thursday June 21 from 3:00 to 4:00 p.m.
at Quidel Booth #1408 at AOA as he
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in the detection of elevated levels of
MMP-9 in Dry Eye Disease.
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other mainstream dry eye testing, particularly in severe dry eye,
researchers feel it should be considered a valuable clinical test. Not
only can it be helpful in making a
diagnosis of dry eye, it can also be
used to evaluate the management
plan with serial testing on follow-up
examinations.16
A review that evaluated the correlation between changes in tear

osmolarity, symptoms and corneal
fluorescein staining in patients with
DED found a statistically significant
correlation between changes in
corneal fluorescein and symptoms
of DED. Interestingly, there was no
correlation between the recorded
change in dry eye symptoms or tear
osmolarity in corneal fluorescein
staining. A multivariate analysis
revealed that changes in corneal

fluorescein staining had a predictive value on symptom changes,
whereas tear osmolarity changes did
not. Therefore, improvement in corneal staining was associated more
with an improvement in patient
symptoms than improvement in
osmolarity values.25
While tear film osmolarity is a
beneficial measurement as part of
a dry eye evaluation, it should be

The Influence of External Factors
Any number of environmental stimuli can impact osmolarity, the
most well known being smoking. A prospective, case-controlled,
comparative study demonstrated that smoking one pack of cigarettes a day caused significantly higher osmolarity values and OSDI
scores than nonsmoking subjects.1 Others found acute smoke
exposure caused tissue damage associated with increased products of lipid peroxidation and degradation products of the extracellular matrix.2,3 Lipid disruption of the tear film also occurs in smokers, as one study found the lipids did not spread over the corneal
surface when the tear interference pattern was analyzed with a
DR-1 lipid layer interferometry device.4
Other external factors may have an effect, but research is still
divided. For example, controversy exists over whether humidity
impacts osmolarity, as the few existing studies show conflicting
results. Some studies show a high variability in osmolarity in “normal” subjects exposed to low relative humidity, while others show
no increase or variability based on exposure to low humidity.5,6
Research into contact lenses and osmolarity also shows either
an increase or no effect on osmolarity with contact lens wear.7-12
One study of 52 women using oral contraceptive pills and contact
lenses compared with 45 women not using any form of hormonal
contraception, found no significant differences in OSDI and tear
osmolarity among the same subject groups.12 However, the
researchers did conclude that dry eye symptomatology was worse
in the group using oral contraception and wearing contact lenses.12
Ocular surgery may influence tear film osmolarity, but study
results depend on the procedure and patient age. One study found
tear osmolarity in patients with an average age of 70.83 ± 10.66
increases after cataract surgery.13 In contrast, patients with an
average age of 26.2 ± 4.4 status-post refractive surgery did not
demonstrate an increase in tear osmolarity.18
Immediately after phacoemulsification, statistically significantly
detrimental changes occurred in all dry eye parameters (tear
production, evaporation, lipid layer interferometry, osmolarity and
corneal sensation) and tear physiology recovered by one month.
Corneal sensation, however, did not return to normal values in three
months, but a trend towards full recovery was noted.

Patients on chronic topical anti-glaucoma medication and posttrabeculectomy patients were more likely to have raised tear film
osmolarity and dry eye symptoms, suggesting significant ocular
surface disease.14 Researchers note dellen formation proximate to
the blebs in 10% of trabeculectomy cases, which they thought was
associated with a compromised tear film that has a tendency to
break up adjacent to the bleb.15
In addition, antimetabolites (e.g., mitomycin C) compromise the
corneal epithelium, which, combined with inflammatory cells, may
lead to a poor tear film.16,17
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Mixed DED:
in Your Chair
What is it and how can you diagnose and manage patients who have it?
By Doan Huynh Kwak, OD

C

aring for patients
concentrations.4 In ADDE,
with dry eye disease
hyperosmolarity is created by
(DED) has always
a reduction of lacrimal secrebeen a complex protion. Reduced tear secretion
cess that begins with a search
caused by lacrimal gland
for the underlying etiologies
dysfunction in age-related
at play. Whether a patient
DED is just one example of
has aqueous-deficient dry
ADDE. In EDE, however, the
eye (ADDE) or evaporative
hyperosmolarity is created
dry eye (EDE) is a crucial
by an excessive evaporation
distinction for management
from the tear film.2 The tear
purposes, yet they are not
This lower lid shows signs of obstructed meibomian glands, film lipid deficiency from
mutually exclusive. Research and digital pressure releases thickened and cloudy meibum. meibomian gland dysfuncnow suggests 30% to 70% of
tion (MGD) is a common
dry eye patients may have a hybrid
Additionally, the revised clasexample of the excessive evaporaof both forms.1 This article explores
sification system now indicates
tion seen in EDE. The DEWS II
the new understanding of mixed dry
that ADDE and EDE are no longer
report recognizes that these two subeye presented by the Tear Film and
two separate entities; rather, they
types, ADDE and EDE, can often
Ocular Surface Society’s (TFOS) Dry are coexistent on a continuum.2
coexist as a hybrid or mixed dry eye.
Considering epidemiological and
Eye Workshop (DEWS) II, and how
clinical studies suggest that most
Diagnostic Maze
to manage it in your clinic.
DED is evaporative in nature, the
When diagnosing the primary
Update Your Outlook
report shows the majority of this
etiology of a patient’s dry eye, an
The TFOS DEWS II revised definicontinuum is EDE.2,3 According
important first step is determining
tion characterizes DED as a loss of
to DEWS II, tear hyperosmolarity
if it’s due to a lipid or an aqueous
tear film homeostasis accompanied
and instability are the two major
deficiency. Unfortunately, because
by ocular symptoms. Tear film insta- players of DED. Tear hyperosmolarChimera (kī mir )
bility and hyperosmolarity, ocular
ity—the increased osmolarity of the
In Greek mythology, a
surface inflammation and damage
tears compared with the epithelial
hybrid creature comprised
and neurosensory abnormalities are
cells—leads to reduced epithelial
of two or more animals.
2
all included as possible etiologies.
cell volume and increased solute

e
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the two are closely related, each able
to affect the other, getting to the
bottom of the problem isn’t as easy
as it sounds. For one, researchers
hypothesize that the early and late
stages of DED may differ in their
clinical features.5 DED may initially
present as purely ADDE or EDE, but
as it progresses, the characteristics
of both will likely become more
pronounced, presenting as a mixed
form of DED.3,5 Thus, a patient with
mild ADDE may present with low
aqueous tear secretion secondary to
lacrimal dysfunction and a normal
evaporative rate in the absence of
an eyelid or ocular surface-related
cause. If the patient’s DED progresses to a more severe form, it may
become associated with a slow tear
film lipid layer spreading, resulting
in an increase in tear evaporation—a
hybrid of ADDE and EDE.5
To understand mixed dry eye,
clinicians must first understand the
many physiological changes at play.
ADDE. This is composed of two
subcategories: Sjögren’s syndrome
(SS) dry eye and non-SS dry eye. SS
is an autoimmune disorder consisting of immune cell infiltration of
exocrine glands (i.e., salivary and
lacrimal) and systemic complications
secondary to events such as autoantibody production and lymphocytic
infiltration of organs.6 In SS dry eye,
immune cell infiltration of lacrimal
and salivary glands leads to glandular destruction and sicca symptoms.6
This destruction and additional
inflammatory changes lead to a loss
of aqueous tear flow.6
The clinical features of non-SS dry
eye, although similar to SS dry eye,
occur later in life and are usually less
severe.6 Apart from the glandular
destruction or dysfunction, reduction in lacrimal tear secretion may
be attributed to a decreased corneal
sensitivity to all sensory modalities.
Age-related ADDE is the most com-

mon form of non-SS dry eye, and its
incidence increases around age 50.6
With this form, the accumulated
changes in the ocular structures and
function over time may contribute to the development of dry eye.
Research has proposed many mechanisms, including decreased corneal
sensitivity to mechanical and chemical stimuli with age and lacrimal
gland damage from oxidative stress.6
Congenital and acquired etiologies that may contribute to non-SS
include congenital alacrima, sarcoidosis, viral infection, radiation injury,
Stevens-Johnson syndrome, mucous
membrane pemphigoid, topical anesthetic use, refractive surgery, contact
lens wear, neurotrophic keratitis and
diabetes mellitus, to name a few.6
EDE. Tear hyperosmolarity is an
integral component of DED, and
some consider all forms of DED to

Ocular surface staining, as seen here,
can help to reveal dry eye.

be evaporative, since tear hyperosmolarity cannot occur without
evaporation.6,7 EDE, then, is a hyperevaporative state resulting from the

Circling the Target
The DEWS II concept of the vicious circle of dry eye is that of a self-perpetuated, cyclical
system with multiple entry points, including tear hyperosmolarity, tear film instability, apoptosis and inflammation—all of which are related to each other. Tear film instability caused
by a rapid tear break up leads to surface drying and hyperosmolarity of the epithelium.8 Tear
hyperosmolarity stimulates a cascade of signaling events within the ocular surface epithelial
cells that generates the release of inflammatory mediators, such as inflammatory cytokines
and proteases. These agents recruit inflammatory cells to the surface, exponentially increasing inflammatory mediators. This leads to decreased expression of glycocalyx mucins and to
the apoptotic and non-apoptotic death of epithelial cells and the loss of goblet cells. The chain
of events leads to ocular surface damage and destroys the ocular surface’s defense system.
This heightens the ocular surface hyperosmolarity, continuing the vicious circle.6
Extrinsic factors such as ocular surface inflammation from allergic eye disease, topical preservative toxicity, topical anesthesia, corneal surgery, contact lens wear, systemic medications
such as antihistamines and beta-blockers and environmental elements such as low humidity,
high airflow and high temperature can also disrupt reflex tear secretion or increase tear film
instability and initiate entry into the vicious circle.6,8 Understanding this vicious circle is crucial
for selecting appropriate treatment and therapies to disrupt it.8 Of course, once initiated, the
vicious circle may continue despite the reduction or elimination of the initial cause, and treatment may need to target multiple mechanisms at play.
Patients within the vicious circle of DED suffer from both visual and ocular discomfort arising from tear film instability, tear hyperosmolarity, inflammatory mediators, hypersensitivity of
corneal nerves due to the loss of the epithelial barrier and friction between the globe and lids.
A loss of lubrication due to reduced tear volume, loss of goblet cell mucin, degradation of glycocalyx mucin and loss of lubricin may cause damage to orbital structures, as is seen in lidparallel conjunctival folds, lid wiper epitheliopathy and superior limbic keratoconjunctivitis.6
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Above, infrared images of the upper and lower eyelids with non-invasive meibography
shows healthy, long meibomian glands. In comparison, the patient below has MGD. The
glands are greatly shortened compared to those above, and the areas devoid of glands
indicate dropout.

loss of an evaporative barrier function of the tears or reduced surface
wettability.6 Like ADDE, EDE is
subdivided into two categories: lidrelated and ocular-surface related.
The most common cause of EDE
is MGD, specifically obstructive
MGD.7,8 This causes low meibum
delivery and is either caused by a displacement of the terminal ducts or
secondary to a hyperkeratinization
process to the terminal ducts.
Meibomian glands are large sebaceous glands vertically located in the
tarsal plate and open onto the eyelid
margin just anterior to the mucocutaneous junction. In cicatricial
MGD, the terminal duct is dragged
posteriorly into either the marginal
conjunctival or tarsal mucosa.6,9,10 In
non-cicatricial MGD, terminal ductal keratinization occurs, and slough-

ing of the ductal cells into the lumen
forms keratotic plugs.6,7 The meibum
thickens and becomes cloudy, blocking the ducts and orifices, eventually leading to secondary disuse or
pressure atrophy of the glands.6 In
addition, the tear film’s lipid content
is reduced secondary to the absence
of normal meibum, promoting entry
into the vicious circle of DED.8
As DED progresses and the ocular
surface is exposed to desiccating
stress, a compensatory secretory tear
response, driven by impulses from
corneal cold-modality thermoreceptors, slows disease progression by
dampening the rise in tear osmolarity. This is triggered by both tear
hyperosmolarity and surface cooling.
Not only do these cold modality
fibers increase basal tearing, they
lead to an increased blink rate,

which refreshes the tear film more
often and helps to decrease the tear
osmolarity.3,6 This compensatory
response leads to eye awareness,
contributes to discomfort symptoms
and may explain why some patients
complain of epiphora in MGDrelated DED.6 In pure ADDE (no
signs of EDE such as MGD) and
pure EDE (abnormal tear film lipid
layer in the presence of normal lacrimal function), the compensatory tear
response helps to slow the disease
progression.5
However, as the disease worsens,
it may also include a progressive loss
of corneal sensitivity and the corresponding compensatory response,
further increasing disease severity.
In worsening ADDE, the rate of the
tear film lipid layer spreading diminishes progressively and is amplified
when the compensatory reflex tearing is reduced. One study suggests
this reduced tear film lipid layer
spreading is likely accompanied by
an increase in evaporative loss, converting the ADDE into mixed dry
eye. In EDE, corneal damage and a
loss of reflex sensory drive to the lacrimal gland will result in further tear
hyperosmolarity and evolve the pure
EDE to a mixed dry eye.5

Tools of the Trade
A battery of diagnostic tests can help
confirm DED and whether ADDE or
EDE is the predominant cause of a
patient’s mixed dry eye.
The TFOS DEWS II DED management algorithm starts with
triaging questions to help exclude
conditions that may mimic DED
(such as allergic eye disease) and
assess risk factors the patient may
have such as office environment,
contact lens wear, systemic history
and medications and topical medications.11 Various questionnaires,
such as the Ocular Surface Disease
Index and Dry Eye Questionnaire
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are useful for gauging the patient’s
visual symptoms and DED’s impact
on their quality of life. These validated questionnaires also provide
a means to monitor patients’ treatment progress.11
TFOS DEWS II recommends diagnostic tests that assess homeostasis
markers, tear break-up time (TBUT),
osmolarity and ocular surface staining (>5 corneal spots, >9 conjunctival spots, or ≥2mm and ≥25% width
lid margin). TBUT is commonly performed with fluorescein, although
non-invasive TBUT has become
increasingly popular since fluorescein may reduce tear film stability.
When measuring osmolarity with
a TearLab osmometer or OcuSoft
i-Pen, ≥308mOsm/L in one eye or an
inter-ocular difference >8mOsm/L is
considered a positive result.
Clinicians should also assess
for ocular surface staining with
fluorescein, lissamine green or both.
Corneal staining appears in the later
stages of DED, and the combination
of fluorescein and lissamine green
staining is recommended as the
diagnostic technique to evaluate for
ocular surface damage.11
The diagnosis of DED is made
when the patient is symptomatic and
has one positive homeostasis marker.
However, signs alone warrant management to prevent the manifestation of DED.
To determine if it is predominantly
EDE or ADDE, clinicians should
evaluate the tear volume, lipid thickness and dynamics and posterior lid.
For tear volume measurement, one
can assess the tear meniscus at the
slit lamp or with meniscometry or
tests such as phenol red thread test
and Schirmer test. The Schirmer test
without anesthetic is recommended
for confirmed severe ADDE.
Meibography allows observation
of the silhouette of the meibomian
glands and clinicians can observe

Table 1. Dry Eye Diagnostic Testing11
Tear film stability

Tear volume/production

Tear film osmolarity
Ocular surface

Posterior eyelid

Anatomical abnormalities

Tear break-up time
• Non-invasive: observation of specular reflection of illuminated
grid pattern from tear film (e.g., interferometry, placido disc
reflection)
• Invasive: fluorescein
• Meniscometry (tear meniscus assessment): slit lamp assessment, spectral-domain OCT
• Phenol red thread test
• Schirmer test
• Portable in situ osmometer
• Staining: fluorescein, rose bengal, lissamine green;
recommend using fluorescein and lissamine green
• Visual assessment
• Lid-parallel conjunctival folds
• Conjunctival redness
• Lid wiper staining (for lid wiper epitheliopathy)
• Meibography
• Meibomian gland assessment: quantity, quality and
expressibility
• Blink/lid closure: complete vs. incomplete blinks and closure
• Ectropion eyelids
• Palsies

structural changes such as gland
shortening. To evaluate meibomian gland function, the clinician
must check the expressibility of the
glands with digital pressure and the
meibum quantity and quality. Normal eyelids will have clear meibum
easily expressed with gentle pressure;
in MGD, the meibum loses clarity and is more difficult to express.
Lipid thickness can be assessed with
interferometry, and clinicians should
also determine if the patient’s blink is
complete. These tests should be performed in the order of least to most
invasive, as the testing sequence can
affect results (Table 1).11
Although these tests can help the
clinician determine if the DED is primarily caused by aqueous deficiency
or evaporation, DED often manifests
as a hybrid, and treatment will need
to target the primary cause as well as
any other etiologies involved.

Therapy Options
The goal of DED management is
to break the vicious circle, restore
homeostasis of the ocular surface

and prevent a return to the vicious
circle—not always an easy task.1
DED therapy is often complicated
and, at times, difficult because of
its multifactorial nature and the
timeline required for treatment. In
addition, each patient’s dry eye management regimen will vary depending on the underlying etiologies,
disease severity and any contributing
extrinsic factors such as environment
or medications. Patients may suffer from psychological factors such
as depression and stress because of
their dryness and are often seeking
a “quick fix.”1 A clinician’s first job
after diagnosing DED and differentiating between ADDE, EDE or mixed
dry eye is properly educating the
patient on the condition, treatment
expectations and timeline.
Typically, management begins
with low-risk and commonly available therapies such as over-thecounter lubricants for early stage
disease; therapies advance as disease
severity increases (Table 2).1 Followup is essential to check for improvement in symptoms and signs and to
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ensure the patient is compliant. If the
patient’s signs and symptoms do not
improve within three months, clinicians should explore other management options. For patients who are
not responding to treatment, a more
advanced treatment or consideration
of other causes may be necessary.
ADDE. Treatments for this form
of DED include tear replacement
with ocular lubricants or artificial
tears. Typically, artificial tears are
recommended for three to four
daily applications and may be
low-viscosity solutions. As disease
severity increases, non-preservative
solutions and lubricants that have a
higher retention rate such as gels or
ointments may be necessary. Punctal
occlusion may help with tear con-

servation and should be considered
for dry eye secondary to refractive
surgery, symptomatic contact lens
wear, ADDE secondary to systemic
diseases and dry eye with a rapid
TBUT. However, it is controversial
to use punctal plugs if the patient
has an inflammatory component,
as it may prolong the presence of
pro-inflammatory cytokines on the
ocular surface.1 Moisture chamber
goggles and humidifiers may help
to slow tear evaporation, especially
if the patient lives or works in an
adverse environment. For patients
with severe ADDE or those not
responding to other treatments,
consider autologous or allogeneic
serums. Oral secretagogues may be
considered for ADDE or mixed dry

Table 2. DED Management and Treatment Recommendations1
Step 1
• Education regarding condition, including management, dietary modifications, oral essential
fatty acid supplementation and prognosis
• Modification of local environment
• Identification and possible modification/elimination of offending systemic and topical
medications
• Ocular lubricants (For MGD, consider lipid-containing supplements)
• Lid hygiene and warm compresses of various types (e.g., warm compress, face masks)
Step 2
• Non-preserved ocular lubricants
• Tea tree oil treatment for Demodex (if present)
• Tear conservation
• Punctal occlusion
• Moisture chamber spectacles/goggles
• Overnight treatments (ointment or moisture chamber devices)
• In-office heating and expression of meibomian glands, either manually or with LipiFlow
(TearScience)
• In-office intense pulse light therapy for MGD
• Prescription medications
• Topical antibiotic or antibiotic/steroid combination applied to lid margins for anterior
blepharitis (if present)
• Topical corticosteroid (pulsed or short duration)
• Topical secretagogues
• Restasis (cyclosporine, Allergan)
• Xiidra (lifitegrast, Shire)
• Oral macrolide or tetracycline antibiotics
Step 3
• Oral secretagogues
• Autologous/allogenic serum eye drops
• Therapeutic contact lens options (soft and rigid scleral)
Step 4
• Topical corticosteroid of longer duration
• Amniotic membrane grafts
• Surgical punctal occlusion
• Other surgical approaches (e.g., tarsorrhaphy, salivary gland transplantation)

eye patients with SS in particular.1
EDE. Treatments for this form or
lid abnormalities include lid hygiene
with diluted baby shampoo or commercially available lid cleansers and
warm compresses with a moist,
heated cloth, masks or infrared
warm compression devices. If ocular
lubricants are warranted, clinicians
may want to recommend lubricants
containing lipids.
Physical meibomian gland treatments with warm compresses, gland
expression or intraductal probing
help improve or restore function by
removing ductal obstruction. Intraductal probing should be reserved
for MGD patients unresponsive to
conventional treatment because it
is invasive and comes with a risk of
damage to the ductal system.
A short course of topical antibiotics such as ofloxacin may help
reduce the bacterial load on the lid
margin (typically in patients with
DED associated with blepharitis).1
Doxycycline and minocycline are
used for their anti-inflammatory
and lipid-regulating roles and may
be dosed at 50mg to 100mg once
or twice a day for a short duration
or low dose (20mg) on a long-term
basis. Another antibiotic, azithromycin, is a good option for patients
with MGD and rosacea; its antiinflammatory properties may also
help control lid inflammation and lid
bacterial flora.
Anti-inflammatory therapies for
DED include limited-duration corticosteroids. Long-term use of corticosteroids may be used for severe
DED or non-responsive patients, but
risks (ocular hypertension, cataracts
and opportunistic infections) exist.
For these patients, repeated shortterm pulse therapy may be a better
option. Other commercially available anti-inflammatory products
include Restasis (cyclosporine, Allergan) and Xiidra (lifitegrast, Shire).1
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Other treatment options
include contact
lenses and amniotic membranes.
Patients may also
benefit from dietary
or environmental modifications
Lissamine green staining on a
such as increased
patient’s conjunctiva and lid margin. water-intake,
omega-3 fatty acid
supplementation, altering systemic medications such as
beta-blockers, antihistamines and antidepressants, and
switching to preservative-free ocular medications. If the
patient has chronic symptoms but limited clinical signs
and lack of response to treatment, then clinicians may
need to consider a non-DED etiology such as neuropathic pain.1,11
As a multifactorial disease that can present with a
mixture of aqueous-deficient and evaporative dry eye
etiologies, DED requires a treatment that targets the
various causes of the dry eye and breaks the vicious
circle. DED is progressive and if not treated early, may
become severe in nature and cause the patient significant discomfort. Patients who are not responsive to
conventional therapies may benefit from a referral to a
specialty dry eye clinic that has advanced management
options. ■
Dr. Kwak is an Illinois College of Optometry graduate and did her Primary Care residency at Salus University Pennsylvania College of Optometry. After years
of practice at an anterior segment practice, she recently
joined Salus University as a clinical faculty member.
1. Jones L, Downie LE, Korb D, et al. TFOS DEWS II management and therapy report. Ocul Surf.
2017;15(4):580-634.
2. Craig JP, Nichols KK, Akpek EK, et al. TFOS DEWS II definition and classification report. Ocul
Surf. 2017;15(4):276-83.
3. Craig JP, Nelson JD, Azar DT, et al. TFOS DEWS II report executive summary. Ocul Surf.
2017;15(4):802-12.
4. Baudouin C, Aragona P, Messmer EM, et al. Role of hyperosmolarity in the pathogenesis
and management of dry eye disease: proceedings of the OCEAN Group meeting. Ocul Surf.
2013;11(4):246-58.
5. Bron AJ, Yokoi N, Gaffney E, et al. Predicted phenotypes of dry eye: Proposed consequences
of its natural history. Ocul Surf. 2009;7(2):78-92.
6. Bron AJ, dePaiva CS, Chauhan SK, et al. TFOS DEWS II pathophysiology report. Ocul Surf.
2017;15(4):438-510.
7. Bron AJ, Tiffany JM. The contribution of meibomian disease to dry eye. Ocul Surf.
2004;2(2):149-64.
8. Baudouin C, Messmer EM, Aragona P, et al. Revisiting the vicious circle of dry eye disease: a focus on the pathophysiology of meibomian gland dysfunction. Br J Ophthalmol.
2016;100:300-6.
9. Nichols KK, Foulks GN, Bron AJ, et al. The international workshop on meibomian gland dysfunction: executive summary. Invest Ophthalmol Vis Sci. 2011;52:1922-9.
10. Blackie CA, Korb DR, Knop E, et al. Nonobvious obstructive meibomian gland dysfunction.
Cornea. 2010;29(12):1333-45.
11. Wolffsohn JS, Arita R, Chalmers R, et al. TFOS DEWS II diagnostic methodology report. Ocul
Surf. 2017;15:544-79.
12. Caparas VL. Medical management of dry eye. In: Chan C, ed. Dry Eye: A Practical Approach.
Springer; 2015.

VisiPlug
is the only
one for me…
No pop-out
!

Lacrimedics’ VisiPlug is not like
“other” punctum plugs. We have no
reported “pop-outs” since VisiPlug’s
introduction in 2003… and it’s
distributed in over forty countries!
FDA approved for the treatment
of the Dry Eye components of
varying Ocular Surface Diseases
(OSD), after surgery to prevent
complications due to Dry Eye
Disease, and to enhance the
efﬁcacy of topical medications.

VisiPlug® –
a visibly better plug
to treat dry eye!

(800) 367-8327
E-mail: info@lacrimedics.com
www.lacrimedics.com

1

Dramatization. Not a real patient.
©2017 Lacrimedics, Inc.

050_ro0518_f3.indd 57

5/9/18 9:29 AM

19TH ANNUAL
DRY EYE REPORT

Chronic Care

Managing Dry Eye for the

The Long Haul
Specific actions and lifestyle changes can optimize the treatment of this chronic
disease and provide lasting relief. By Chandra Mickles, OD

W

hen we think of conditions that
require long-term management, diabetes, hypertension and glaucoma
often come to mind. Like these
chronic conditions, dry eye disease (DED) also
requires both ongoing management for lasting
positive outcomes and an awareness that success lies in the long-term collaboration of the
practitioner and patient. Ultimately, successful
DED management necessitates a shift in perspective of the doctor and patient from shortterm treatment goals that result in temporary
relief to a comprehensive chronic care plan for
a more permanent resolution. Armed with the
right strategies and approaches, clinicians can
give their dry eye patients a lifetime of relief.

A

B

Know Your Target
The ultimate aim of DED management is to
restore the homeostasis of the ocular surface
by offering long-term options that prevent the
resurgence of symptoms.1 Achieving this goal
goes beyond identifying the root cause of DED,
such as aqueous deficiency or meibomian gland
dysfunction (MGD), but also involves getting
to truly know your patient and the modifiable
contributing factors that can lead to life-long
wellness. Even with medicinal management,
DED symptoms can be exacerbated by lifestyle
and environmental factors. When these factors aren’t identified and addressed properly,

C

Fig. 1. Blinking exercises will help make proper complete blinking a
habit. The blink sequence: (A) Close normally for a count of two and
open. Close normally for a count of two again. (B) Squeeze the eyelids
together for a count of two. (C) Open to complete the blink sequence.
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Simple Lifestyle Changes For Long-term Relief
Daily activities and environmental factors can contribute to dry eye
disease. Here are some lifestyle modifications that can keep dry
eye symptoms at bay.
• Increasing water consumption. Drinking more water
and decreasing caffeine, a diuretic, can help alleviate dry eyes.
Sufficient water is vital for overall health, and you should encourage DED patients to drink the recommended eight to 10 glasses of
water every day.
• Avoid blowing air. Constant air flow is known to dry the eyes.
Advise DED patients to not sleep under ceiling fans and to point
air vents away from them in the home and car. Wrap-around sunglasses or moisture chamber glasses can benefit DED patients who
work in windy environments.
• Alter the digital work space. Upgaze position can increase
the palpebral fissure size, exposing the ocular surface, consequently destabilize the tear film.1 A stabilized tear film can result when
the palpebral fissure is narrowed in downgaze.1 Educate patients
to set up their work space so that their eyes are positioned slightly
downgaze when viewing digital screens. Raising chairs and lowering computer monitors so that the eyes are positioned downgaze
should help minimize computer-related dry eye symptoms.
• Stop smoking. Tobacco smoke is known to exacerbate dry
eye.2,3 It causes tear film instability and increases ocular surface
staining.2 Smokers are nearly twice as likely to have dry eyes.3
Encourage smoking cessation and avoidance of smoke.
1. Pansell T, Porsblad M, Abdi S. The effect of vertical gaze position on ocular tear film
stability. Clin Exp Optom. 2007;90(3):176-81.
2. Thomas J, Jacorb GP, Abraham L, Noushad B. The effect of smoking on the ocular
surface and the precorneal tear film. Australas Med J. 2012;5(4):221-6.
3. Moss SE, Klein R, Klein BE. Prevalence of and risk factors for dry eye syndrome.
Archives of Ophthalmology. 2000;118(9):1264-8.

patients can become discouraged by the belief that the
treatment isn’t working. Often, this results in patients
discontinuing therapy or departing from the practice.
Like an effective weight loss plan, lasting results in
DED management often require a permanent lifestyle
change.
The Ocular Surface Disease Index (OSDI) questionnaire is an excellent tool that identifies activities and
environmental factors that contribute to DED, such
as driving, computer use and windy, air-conditioned
environments.2 When daily activities and environmental
factors known to exacerbate dry eye (DE) are identified as targets, patients can be educated on lifestyle
modifications that can have a meaningful impact on
DED symptoms in the long-term. Visually demanding
tasks, such as digital device use and driving, reduce the
blink rate and increase the rate of incomplete blinks,
leading to tear film instability.3,4 Proper blinking habits
that support a stable tear film can be achieved through
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daily blinking exercises (Figure
1).5 If patients have difficulty
incorporating blink exercises into
their daily schedule, free computer
applications are available such as
the Donald Korb Blink Training
App (TearScience) and EyeLeo.5,6
The applications encourage proper
blinking with reminders and proper
pacing.5,6 As an alternative, patients
also can make proper blinking a
habit by blinking during activities
that they perform frequently such
as sending an email. Blinking fully
can be an impactful lifestyle change
for DE patients, especially during
sustained visual tasks.
Other adjustments in daily lifestyle, such as pointing air vents
away from the face, make for
simple environmental modification
that can be easily used by patients
long-term if air-conditioned enviFig. 2. Advanced imaging, such as meibography, can help foster compliance.
ronments are identified as drying for
a patient (see “Simple Lifestyle Changes for Long-term chronic care plan that suits the individual patient will
Relief,” page 59).
be most effective for long-term positive outcomes.
An assessment of systemic conditions and medicaOn a day-to-day basis, the patient is responsible for
tions that contribute to DED is important as well. As
their own care. Thus, chronic care plan development
long as patients continue to use drying systemic agents
should involve a regimen that addresses the patient’s
or have poor control of systemic conditions such as
unique presentation and can be realistically incorpodiabetes or autoimmune disease, they may appear
rated into their day-to-day lives. A barrier to effective
to have a limited response to DED pharmaceutical
use of medications includes complex regimens, which
management. A simple change in medication to one
often incorporate numerous medications.7 The more
that is less drying or education on the importance of
medications prescribed, the less likely the patient is
good control of a underlying DED-associated systemic
to comply with the treatment regimen.8,9 For lastcondition can have a lasting impact on keeping DED
ing success, the management plan should include a
symptoms to a minimum. However, keep in mind that
targeted approach that includes only a few effective
your patient’s family physician, internist or psychiatrist interventions that the patient will reasonably use longmay have labored to find the right medicine. That’s
term, rather than a random selection of a multitude
why it’s necessary to have a comprehensive picture
of options in which the least effective management
of your patient’s lifestyle. By identifying key targets,
options are employed by the patient.
doctors can prescribe effective medical therapy and
Thus, simplified DED treatment regiments that
lifestyle changes that help prevent the resurgence of
target the predominant cause of DED—whether it be
symptoms. Once these targets are identified, a custom- evaporative dry eye (EDE) or aqueous tear-deficient
ized plan can be created.
(ADDE)—are ideal. In ADDE lacrimal function is
reduced with normal evaporation.1 In EDE, we see
Develop a Customized Chronic Care Plan
excessive evaporation in the presence of normal lacSince DED is multifactorial, the clinician and patient
rimal function.1 However, ADDE and EDE are not
should recognize that one treatment will not commutually exclusive categories. As DED progresses,
pletely address this chronic condition and that no sineventually the characteristics of both ADDE and EDE
gle treatment plan works for everyone. A customized
will be present.1 In such cases, in addition to recom-
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mending a treatment that is specifically indicated for
the predominant subtype, it is best to recommend a
therapy with a target that is central to multiple aspects
of the patient’s DED presentation. Since inflammation is a commonality in both EDE and ADDE, an
anti-inflammatory therapy such as Xiidra (lifitegrast
ophthalmic solution 5%, Shire Pharmaceuticals) or
Restasis (topical cyclosporine 0.05%, Allergan) can be
a complementary option that minimizes the need for
numerous interventions.
Tear hyperosmolarity is a hallmark of DED that also
occurs in both forms of the disease.1 While artificial
tears are typically viewed as solely palliative, when
artificial tears are needed, a hypo-osmolar lubricant,
such as TheraTears (Akorn Pharmaceuticals) is a good
choice, especially if multiple therapies are a concern
either due to cost or adherence.
Unfortunately, long-term management of DED can
be complex, and it does not lend itself to one precise
algorithm that works for everyone.1 Nonetheless,
DED can be successfully managed for a lifetime with
a minimum treatment regimen that produces results.
Simplified, customized, chronic care plans that target
the cause of DED and are tailored to the patient’s lifestyle should maximize patient adherence and optimize
patient outcomes.

As Time Goes By
Whether it is contact lens use, diabetes medications or
glaucoma eye drops, getting patients to correctly and
consistently adhere to treatment recommendations
is an obstacle faced by most health care providers.
DED therapy is no different. Understandably, as time
goes on, DED patients can end up inconsistently or
improperly follow treatment plans. Nonetheless, treatment adherence is an essential component of lasting
DED management success. Eye care professionals are
positioned to partner with patients to implement key
compliance strategies that should help DED patients
overcome adherence barriers and keep the condition
well managed for the long haul.
Long-lasting compliance is likely not going to come
from simply telling a patient to follow a treatment
plan; rather, you must identify the obstacle that prevent
patients from complying. Since the cause of poor adherence can be multifaceted and individual-specific, identifying such barriers is the first step in success. Beginning
the discussion by asking what is challenging for them
can have a more meaningful impact than recapping
a list of tasks they should implement. A simple question such as, “What is preventing you from using the
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drops?” will uncover specific barrimedication. Even if a patient can
ers to adherence that you can focus
afford more costly medications,
on to incite change.
they may not fill the prescription if
One barrier to adherence might
they don’t understand the need for
be that the patient doesn’t clearly
the medication or the impact of not
understand the chronic nature of
taking it.
DED and the necessity of taking a
Research shows Restasis (Allerspecific mediation for an extended
gan) can lead to fewer office visits,
period of time. We may think that
less time off work and decreased
we explained DED and its treatused of artificial tears.14 Using one
ment well, but inevitably there are
costly yet effective medication can
patients who truly don’t understand
sometimes benefit the patient by
the condition and consequently
saving time, reducing overall costs
discontinue treatment. Explaining
and, ultimately positively impacting
the chronic nature of condition and
quality of life. Taking the time to
why ongoing therapy is essential
educate patients about the rationale
in clear and simple language can
for using a medication as it relates
Fig. 3. Most DED pharmaceutical and
increase the likelihood of patient
to quality of life can enhance comeyelid hygiene therapies are BID.
adherence. Patients may cease using Streamlining the dosing regimen to BID
pliance.
an important treatment by assumWhile we should never pre-judge
should improve adherence.
ing that the costly medication isn’t
patients’ ability to pay for medicanecessary or expecting it to be effective instantly. I’ve
tions, some clinicians may subvert their own efforts by
found that explaining how a particular treatment such
not attempting to tailor the treatment plan to someas Restasis addresses a central cause of their dry eye
thing affordable for the patient. While prescribing the
symptoms and that continued use is needed to mainmost effective option is optimal, if cost is a concern,
tain relief goes a long way.
sometimes a similarly efficacious but less costly alterSome patients may not understand the seriousnative is available. Pharmaceutical assistance programs
ness of their condition and, as a result, do not place
offered by manufacturers such as Allergan and Shire
importance on the treatment plan. Advanced imaging
and charitable organizations such as the Patient Access
Network are also available to help uninsured patients
technology such as meibography can impact the way
with the cost of prescribed medications.15 Benefitspatients understand the severity of their DED and
encourage them to adhere to a treatment regimen.
CheckUp is a user-friendly website that provides links
Patients are frequently more interested in how the
to nearby patient benefit programs.16
disease is specifically affecting them than a general acaAlthough dry eye medications can have adverse
demic assessment of the condition. The easy-to-undereffects that are frequently non-serious and temporary,
stand reports and imaging (Figure 2) allows patients to patients may discontinue a medication due to lack of
clearly visualize the effects of DED on their eyes and
awareness of potential side effects. Proactively alerting
the importance of proper treatment compliance.
patients of these and providing strategies to minimize
Complex medication dosing regimens are a signifithem work well to ensure compliance despite them.
cant barrier to patient adherence.10,11 If complexity is
Lotemax (topical loteprenol etabonate 0.5%,
a barrier for the patient, simplify the patient’s treatBausch + Lomb) pretreatment is an effective strategy to
ment regimen by minimizing the number of treatminimize Restasis-associated stinging and subsequent
ment options and streamlining the dosing regimen.
discontinuation, for example. One study shows signifiSince many DED treatments are BID, prescribing all
cantly less Restasis-associated stinging and discontinutherapies as BID if possible is convenient and easy for
ation with loteprednol induction therapy.17
the patient (Figure 3). The BID regimen can be easAnecdotally, punctal occlusion can reduce Xiidraily incorporated into their daily morning and evening
associated dysgeusia. Anecdotally, my patients have
hygiene routine.
found that chewing gum after instillation of Xiidra
Other frequently cited reasons for nonadherence are may help reduced dysguesia, but no research has
cost and side effects.12,13 Clinicians can contribute to
examined this.
noncompliance by not discussing the necessity of the
Unfortunately, no matter how customized and
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cutting-edge a dry eye treatment plan is, it won’t work
for patients who don’t follow it.18 Thus, clinicians must
recognize the importance of patient adherence in longterm DED management success. Patient-centered compliance strategies can ultimately advance the possibility
of long-lasting dry eye relief.17

Face Setbacks Head on
What do you if there is a resurgence of symptoms or a
return of significant ocular surface staining? If there is
a recurrence of symptoms or signs, increasing the level
of pharmaceutical therapy isn’t always the answer. We
shouldn’t assume that the current medicines and dosages aren’t sufficient to control the DED. Contributory
DED extrinsic or intrinsic factors can arise at any time
and become a culprit. When DED symptoms worsen or
return, inquire about recent DED altering life changes
such as increases in alcohol or caffeine consumption,
changes in work or home environment, new diagnoses
and medications that have a drying effect. Nonetheless,
it is important for the patient and practitioner to realize
that despite best efforts, DED is variant and symptoms
will wax and wane.
If your treatment plan isn’t working, or results in
only mild improvement in symptoms and signs, a
formal dry eye assessment, including a detailed case
history and a series of evidence based dry eye diagnostic tests, will likely lead to a correct treatment plan.
Perhaps the patient may have concomitant disease that
mimics dry eye that was overlooked. In this case, the
DED component may have been effectively addressed,
but symptoms and signs remain as a result of a masquerading condition.19 When only mild improvement in
symptoms and signs occurs, practitioners should look
for conditions that manifest with similar symptoms or
signs to DED. Clinicians should look out for conditions
such as mucin fishing syndrome, conjunctivochalasis,
Demodex, and asthenopia from binocular vision disorders.19 There are also situations where there are chronic
symptoms but limited signs that are refractory to treatment.1 When this occurs, neuropathic pain, rather than
DED should be considered.1 Unless these conditions are
addressed, the patient will continue to exhibit symptoms and become frustrated irrespective of a proper
DED management plan.
When treatment failure occurs, poor compliance
frequently comes to mind, yet patients will report that
they are following the treatment plan like clockwork.
In this scenario, although their intentions are good,
patients maybe missing the mark by administering the
treatment incorrectly. In a study evaluating eye drop
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DED treatment setbacks can be
avoided when management objectives and the nature of the disease
are clearly defined early and reinforced on a regular basis along the
way. However, DED setbacks occur
even under the best of patient management circumstances. Additionally, patients must recognize that
once DED is controlled, achieving
and maintaining an asymptomatic
or minimally symptomatic state
requires continuing effort and,
sometimes, adjustments.

Develop a Maintenance Plan
Fortunately, there is light at the end
of the tunnel on the DED journey.
In most cases, eventually a patient’s
Fig. 4. Lid margin debridement with a blunt golf spud or similar instrument can
DED will be controlled sufficiently
prevent or delay MGD-associated DED.
for practitioners to reduce the numinstillation technique with a tear substitute, for over
ber and frequency of supportive therapies such as artia third of the patients, the artificial tear landed on the
ficial tears. However, a treatment maintenance strategy
eyelid or cheek.20 It is easy to take for granted that
with follow-up at appropriate intervals and consistent
patients know how to administer eye drops or use lid
care is essential in sustained relief. As with diabetes,
scrubs correctly. Using the American Medical Associapatients should understand that regular maintenance
tion’s teach-back method is effective in revealing where and follow care for DED is important for long-term
patients are going wrong.21 In-office and video demsuccess. Home maintenance especially for MGD assoonstrations provided by pharmaceutical companies
ciated DED can be achieved with basic eyelid hygiene
or found online are tremendously useful in subverting
practices such as lid scrubs and warm compresses
treatment failure and getting patients on the right path with eye masks. Like regular teeth brushing and face
for treatment success. It is also essential that close
washing, these home eyelid hygiene care practices can
follow-up ensues once treatment is initiated to ensure
be easily incorporated into their daily morning and
patients are successfully implementing the recomevening hygiene routine and can help maintain control
mended plan.22
and possibly preventing MGD-associated DED.
Nonetheless, poor technique and other extrinsic facRegular in-office maintenance treatments such as
tors may not be the cause of treatment failure. Somemanual lid margin debridement are beneficial for
MGD associated DED patients as well (Figure 4). Lid
times patients are just truly not responding to a given
margin debridement can effectively remove accumulevel of management and treatment plans will need to
be adapted to replace or include an additional therapy. lated debris and skin cells that obstruct the meibomian
gland orifices.23 Similar to dental plaque, the material
However, immediate adjustments to treatment plans
can re-accumulate over time.23 Thus treatments such
should be avoided. While therapeutic response varies
as lid margin debridement should be performed on a
with the individual and therapy, with the exception of
regular basis. “Lid cleanings” at regular intervals can
cyclosporine, therapeutic effect for most DED treatbecome standard practice for these patients as teeth
ment options should occur anywhere from one to six
cleaning.
months.22 Beyond this time period, for the majority of
Lipiflow (TearScience) and Mibo Thermoflo (Mibo
DED treatments, improvements are unlikely and modiMedical Group) are also in-office MGD treatments
fications to the management plan are recommended.22
options. Both devices use heat and massage to unblock
Awareness and education on expected onset of treatclogged meibomian glands. While Lipiflow can be
ment effect is important in any DED management
efficacious for up to three years and Mibo Thermflo
strategy.
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anecdotally for up nine months, concurrent home
maintenance therapies such as warm compresses, lid
hygiene and omega-3 supplements is critical for longterm success.24 Patients should recognize that neither
of these devices are a cure for MGD and both regular
in-office and home maintenance therapies are important. In the future, regular ocular surface maintenance
with routine visits for DED patients may become as
standard as annual diabetic exams and quarterly visits
for glaucoma patients. The long-term efficacy of Lipiflow and Mibo are yet to be made clear in the academic
literature.
Unfortunately, no one-size-fits-all approach can successfully solve dry. However, implementing effective
long-term management strategies and elevating DED to
the level of other chronic diseases in the mindset of the
patient can optimize outcomes for a lifetime. ■
Dr. Mickles is an associate professor and the coordinator of the Dry Eye Care Center at Nova Southeastern
University College of Optometry. She is a fellow of the
American Academy of Optometry and a principal investigator of dry eye and contact lens research investigations.
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Advertorial

A Win-Win Proposition
The latest feedback from doctors and patients reveals that Biofinity® toric
contact lenses are surpassing expectations.

In

all areas of healthcare, patients rely on professionals for their knowledge
and guidance. The eye care industry is no different. Patients look to eye
care professionals to ﬁt them in the best and healthiest lenses possible.
So what do you recommend to astigmatic patients?
It’s true these patients add a new layer of complexity to ﬁtting contact lenses.
From your perspective, the variables of ﬁtting a toric lens can be challenging.
For patients who may be used to their existing contact lenses, being ﬁt in new
lenses can be nerve racking. Finding a proven, reliable toric lens that satisﬁes
you and patients can be a game changer for your practice. That’s where
CooperVision’s Bioﬁnity® toric comes into play.
The latest feedback reveals that both doctors and patients are extremely happy
with Bioﬁnity® toric contact lenses. Not only do eye care practitioners prescribe
Bioﬁnity® toric contact lenses more than any other toric lens in the United
States today,1 but survey ﬁndings show that 94% of patients are happy with
their overall vision in Bioﬁnity® toric contact lenses.2

A Reliable Fit
Bioﬁnity® toric’s design has set a high bar
for toric lenses. The contact lenses feature Optimized Toric Lens Geometry™,
which provides uniform ISO thickness, an
optimized ballast band design, large toric
optic zone, and a smooth, continuous
surface to ensure the lens is easy-to-ﬁt3
and stable.
The unique design is reducing patient
chair time and delivering greater visual
acuity, faster lens settling, and excellent rotational recovery, according to
doctors who are ﬁtting the lenses.4 This is
translating into long-lasting comfort and
a better visual experience for patients. A
recent survey found that 91% of patients
said their Bioﬁnity® toric lenses were
comfortable throughout the day,2 and
80% agreed that their vision remained
clear and stable throughout the day.2

“I chose Bioﬁnity® toric as my toric
lens of choice because it has the highest
success on initial ﬁtting, and my patients
love the lens,” said Ethan E. Huisman,
OD, FAAO, an optometrist at Elite Eye
Care in West Des Moines, IA. “Bioﬁnity®
toric’s design has superior stability,
and quickly settles into alignment with
minimal rotation. The Bioﬁnity® material
is very comfortable and gives patients
all-day comfort in a monthly modality
that increases patient compliance.”

Paul Bernstein,
OD, FAAO, FCOVD

Melanie Frogozo,
OD, FAAO

Bioﬁnity® toric is the most
prescribed toric contact lens
on the market.1
Added, Paul Bernstein, OD, FAAO,
FCOVD, “Bioﬁnity® toric lenses have
proven to be a predictable lens which can
be ﬁt on the majority of my patients.”
The ‘WOW’ Factor
It’s not surprising that Bioﬁnity® toric is
the most prescribed toric lens on the
market1 when you hear what your peers
and patients are saying about the contact
lens. Beyond its extraordinary design,
Bioﬁnity® toric’s remarkable performance
is grabbing the attention of patients.
“My patients report that Bioﬁnity® toric
lenses provide the best vision and allday comfort,” said Casey L. Hogan, OD,
FAAO, FSLS. “But it’s the optical quality
that is the ‘wow factor.’ They are often
‘wowed’ by the crisp vision as soon as
they insert their diagnostic lenses.”
With Bioﬁnity® toric and Bioﬁnity®
XR toric, there are more than 20,000
SKUs available, which means you have a
multitude of options to choose from—
increasing the chances of a perfect
match when it comes to contact lens

Casey L. Hogan,
OD, FAAO, FSLS

Ethan E. Huisman,
OD, FAAO

Just Listen to Wearers

selection. This wide range is driving
success for those who try the lens. More
than 93% of Bioﬁnity® toric wearers
in the U.S. have chosen to stay in the
brand,1 and upwards of 91% of wearers
of the lens say they are happy with it.2
The fact that many patients who try
Bioﬁnity® toric contact lenses are
remaining loyal to the brand makes the
decision to recommend Bioﬁnity® toric a
“no-brainer.” You can relax, knowing that
the contact lens will meet or exceed your
patients’ expectations.
“Bioﬁnity® toric is my lens of choice
for astigmatic patients,” said Melanie
Frogozo, OD, FAAO. “Due to its stability
and comfort, my patients are happy with
Bioﬁnity® toric. They experience sharp
vision and can wear the lenses all day.
The wide lens selection combined with
the comfort and performance makes
Bioﬁnity® toric an easy choice.”
Patient Satisfaction
As an eye care professional, you have
have a lot riding on your ability to please
astigmatic patients. A successful contact
lens ﬁtting can create a lifelong patient,
but a failure will make it harder to build
trust with the patient, and may even
mean that the patient goes elsewhere to
get their contact lenses.

So, knowing that 87% of patients
surveyed planned to tell their doctor
at their next visit that they wanted
to stay in Bioﬁnity® toric contact
lenses,2 and that 84% agreed or
strongly agreed that Bioﬁnity®
toric lenses were the best contact
lenses they had ever worn,2 you can
be conﬁdent in ﬁtting your patient in
Bioﬁnity® toric lenses.
“The immediate comfort as described by
my patients, coupled with superior optics
make the lens an easy recommendation,”
said Dr. Bernstein. “The high rate of
patient acceptance in conjunction with
the sophisticated silicone hydrogel
material make the Bioﬁnity® toric lens a
healthy toric lens option. The lens is a
winner for both the patient and the
practitioner.”
Added Dr. Hogan, “With Bioﬁnity® toric, I
can be conﬁdent that the lens design will
offer the best ﬁt possible and excellent
optics, which leads to greater patient
satisfaction.”
The Time is Now
The latest feedback from everyone is
clear: Bioﬁnity® toric contact lenses are a
win for doctors and patients around the
country. By prescribing Bioﬁnity® lenses,
you are likely to create satisﬁed, longtime wearers.
For your 1-day patients, you can still
get the same proven design features as
Bioﬁnity® toric with MyDay® toric. For
more information, visit
PrescribeMyDay.com/toric.

Patient Satisfaction

91%

of patients surveyed agree they
are happy with their overall vision
in Bioﬁnity® toric2

90%

of patients surveyed would
recommend Bioﬁnity® toric to
family and friends2

84%

of patients surveyed agreed or
strongly agreed that out of all
the contact lenses they’ve worn,
Bioﬁnity® toric lenses are
the best2

Comfort
More than of patients surveyed said their
Bioﬁnity® toric lenses are
comfortable throughout the day2

91%

73%
66%

of patients surveyed said their
Bioﬁnity® toric lenses don’t dry
out during the day2
of patients surveyed agreed that
their eyes feel as good at the
end of the day as they did at the
beginning of the day with Bioﬁnity®
toric lenses2

Vision
of patients surveyed agree that
More than their vision remains clear and
stable throughout the day with
my Bioﬁnity® toric lenses2

80%

Ease of Use

93%

of patients surveyed said their
Bioﬁnity® toric lenses are easy
to handle2

Eye Health

89%

of patients surveyed agree that
they believe their Bioﬁnity® toric
contact lenses are healthy for
their eyes2

Visit OnlyBioﬁnity.com/toric to learn about the unparalleled advantages of
ﬁtting your patients in Bioﬁnity® toric contact lenses.

1. US industry data on ﬁle.
2. The results of an online survey involving patients who wear Bioﬁnity toric contact lenses. January 2018 Bioﬁnity
toric wearer online survey. Data on ﬁle.
3. Results based on 144 participating eye care professionals in a multi-national online survey, 2016.
4. Comparison of ﬁtting stability of the different soft toric contact lenses. Contact Lens & Anterior Eye 37 (2014)
Hamed Momeni-Moghaddam et al. Optimised Toric Lens Geometry™ compared to available prism ballast, precision
balance and accelerated stabilization toric lens designs.
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Sjögren’s Syndrome

Sjögren’s,
Dry Eye and You
Ocular symptoms can precede systemic ones by a decade. Here’s how you can spot it
early and manage its symptoms. By Suzanne Sherman, OD, and Fiza Shuja, OD

A

s optometrists, we see
patients with dry eye disease (DED) on a daily basis.
Although we now understand how prevalent DED can be,
we sometimes forget that a dry eye
diagnosis isn’t always the end of
the story. Eye care providers need
to start paying closer attention to
underlying systemic conditions such
as Sjögren’s syndrome (SS) that
might exacerbate patients’ dry eye
signs and symptoms.
SS is the second most common
autoimmune rheumatic disease,
affecting between three and six
per 100,000 Americans.1 The peak
incidence is between the ages of 40
and 60, with a higher predilection
in women than men (9 to 1).2 As
optometrists, it is inevitable some of
your DED patients will need extra
care because of this underlying condition. Most challenging is the fact
that a dry eye diagnosis in patients
with SS can precede systemic symptoms and complications by almost
10 years.3 This article reviews the
basics of SS, the diagnostic challenges and clinical pointers for dry
eye management.

This Sjögren’s patient with significant
dry eye has diffuse inferior superficial
punctate keratitis.

SS Basics
Autoimmune diseases arise from an
immune response against endogenous tissues. SS in particular targets the exocrine glands of mucous
membranes and is often referred
to as an “autoimmune epithelitis.”4 The autoimmune response in
Sjögren’s occurs from mononuclear
infiltration of the salivary and lacrimal glands, leading to the hallmark
complaints of dry mouth and dry
eyes. However, many parts of the
body can be affected, leading to
complaints of joint and muscle pain,

skin rashes, chronic dry cough, vaginal dryness, extremity numbness or
tingling and fatigue.3,5 These symptoms can occur years after the onset
of the ocular and oral symptoms,
and almost 60% of patients presenting with primary Sjögren’s develop
these symptoms eventually.3,5
SS can be divided into two categories: primary and secondary.
In primary SS, the individual has
no secondary disease causing the
SS. With secondary Sjögren’s, the
disease occurs in conjunction with
another autoimmune disease, such
as rheumatoid arthritis or systemic
erythematous lupus.5
As with other autoimmune diseases, SS involves both genetic and
environmental factors.6 The largest
genetic predisposition to SS is the
human leukocyte antigen, specifically HLA B-8, HLA DR-w2 in
women and HLA DR-w3 in men.2
Roughly 10% to 15% of patients
with Sjögren’s will have systemic
extraglandular manifestations due
to lymphocytic infiltration surrounding the epithelium of target
organs—such as the liver, kidneys
and bronchi—and can present

68 REVIEW OF OPTOMETRY MAY 15, 2018

068_ro0518_f5.indd 68

5/9/18 9:39 AM

COMBO

CHAIRS & STANDS

Optimize
space and
functionality.

This patient with both SS and lupus has central fluorescein staining. The central
coalesced superficial punctate keratitis is causing decreased vision and discomfort.

with the clinical picture of vasculitis, arthralgia or arthritis.7 When
examining these patients, clinicians
should check their skin, as cutaneous involvement is common and
can present as xeroderma in 67% of
patients, eyelid dermatitis in 40%,
annular erythema in 9% and cutaneous vasculitis in 5% to 10% of
patients with Sjögren’s.2
Additional symptoms of fatigue,
depression, myalgia and arthralgia
can affect patients’ quality of life
both before and after an SS diagnosis.3,8 Patients with SS also have
increased risk of cerebrovascular
events, myocardial infarction,
arthritis, neuropathies and vasculopathies, Raynaud’s phenomenon,

pulmonary fibrosis, renal tubular
acidosis and, due to internal organ
damage, lymphomas, specifically
non-Hodgkin B-cell lymphoma.8,9

Diagnostic Puzzle
SS diagnosis can be difficult because
of the associated symptoms and
comorbidities.8 Experts have sought
to create diagnostic guidelines for
patient inclusion in clinical and
research trials. The American-European Consensus Group (AECG)
developed a criteria in 2002 for use
in clinical trials with the following
parameters: subjective ocular and
oral dryness, dry eye testing using
Schirmer’s test, reduced salivary
flow, positive salivary gland biopsy

Table 1. 2012 ACR Proposed Classification Criteria for SS3
The classification of Sjögren’s syndrome will be met in patients who have at least two of the
following three objective features:
1. Positive serum anti-SS-A/Ro, anti-SS-B/La or positive rheumatoid factor and ANA >1:320
2. Labial salivary gland biopsy exhibiting focal lymphocytic sialadenitis with a focus score >1
focus/4mm2
3. Keratoconjunctivitis sicca with ocular staining score >3 (assuming the individual is not
currently using daily eye drops for glaucoma and has not had corneal surgery or cosmetic
eyelid surgery in the last five years)
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Table 2. 2016 ACR/EULAR Primary SS Classification Criteria3,5
Item
Score
3
Labial salivary gland with focal lympocytic sialadenitis and focus score >1
foci/4mm2
Anti-SSA/Ro positive
3
Ocular staining score <5 (or van Bijsterveld score <4) in a least one eye
1
Schirmer’s test <5mm/5min in at least one eye
1
Unstimulated whole salvia flow rate <0.1mL/min
1
The classification of primary SS applies to any individual who meets the inclusion criteria,
does not have any of the exclusion criteria and has a score of greater than or equal to 4.
Inclusion criteria
At least one symptom of ocular or oral dryness, defined as a positive response to at least one
of the following questions:
1. Have you had daily, persistent, troublesome dry eyes for more than three months?
2. Do you have a recurrent sensation of sand or gravel in the eyes?
3. Do you use tear substitutes more than three times a day?
4. Have you had a daily feeling of dry mouth for more than three months?
5. Do you frequently drink liquids to aid in swallowing dry food?
Exclusion criteria
Prior diagnosis of:
1. History of head and neck radiation treatment
2. Active hepatitis C infection with confirmation by polymerase chain reaction testing
3. HIV or AIDS
4. Sarcoidosis
5. Amyloidosis
6. Graft-vs.-host disease
7. IgG4-related disease

and positive autoantibodies against
SS-A and SS-B, with the last two as
mandatory requirements.10,11
The American College of Rheumatology (ACR), in conjunction
with the Sjögren’s Collaborative
Clinical Alliance (SICCA), established a different guideline for clini-

It is important to examine skin and
cutaneous involvement. A patient may
have a sore, cracked tongue that can be
suggestive of Sjögren’s.

cal research in 2012. This eliminated
the subjective complaints, requiring
two out of three objective measurements: (1) biomarker positivity (Ro
or La) or positive rheumatoid factor
(RF), (2) antinuclear antigen (ANA)
or labial salivary gland biopsy findings and (3) keratoconjunctivits
sicca (Table 1).3 Between the AECG
and ACR guidelines, the AECG
identified more SS patients, but the
ACR was able to identify Sjögren’s
patients earlier.10
In 2016, the ACR and the European League Against Rheumatism
(EULAR) combined both the AECG
and ACR guidelines to form a new
standard for research practices.12
The new guidelines also included
systemic manifestations and sicca
symptoms with a weighted score
assigned to each parameter including: positive salivary gland, antiSSA/Ro-positive, ocular staining,
Schirmer’s test, salivary flow rate
(Table 2).3,5 A diagnosis is made

after patients scored four or greater
based on the guidelines. The AECG
and the ACR/EULAR guidelines
showed a good correlation and consensus in diagnosing SS in clinical
and research trials, with an increase
in early diagnosis with the ACR/
EULAR guidelines.12
Biopsy of the minor salivary
glands remains the most specific
test to diagnose Sjögren’s syndrome
and is a necessary component for
the AECG and ACR guidelines.3
Though invasive, a biopsy is specific
for SS; however, damage may have
already occurred in the glandular
systems.3 It is important that the
salivary gland biopsy be performed
by a trained professional and be
reviewed by an experienced pathologist.3 Two noninvasive procedures,
salivary gland ultrasonography and
acoustic radiation force impulse
of the parotid and submandibular
glands, can also aid in identifying
anatomical and functional damage
in patients diagnosed with SS.3,13

SS in Your Office
DED is one of the hallmark signs
of SS, which requires optometrists
to be an integral part of identifying and comanaging the disease.
Since ocular symptoms can precede
the systemic effects of SS, diagnosing DED can often be the first
step in identifying SS in a patient.
Clinicians should suspect SS when
patients present with difficult dry
eye, inflammation and dry mouth.14
Aqueous DED (ADDE) is commonly associated with SS because
T-cells attack the lacrimal glands,
resulting in cell death and tear hyposecretion.14 SS patients also have a
poor mean meiboscore and meibomian gland expressability compared
with non-SS dry eye patients, indicating a correlation between SS and
evaporative DED (EDE).9
In the clinical setting, ODs know
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ANTARES
sensation, itching, pain
and blurred vision
with some improvement upon blinking.
Tear film irregularities
show a decreased tear
meniscus; instead of
the normal 1mm, dry
eye patients will have
a reduced tear strip.18
Thus, ocular dyes and
tear secretion tests,
such as Schirmer’s
test, can help diagnose
Before being diagnosed with SS, this gas permeable
DED. The tear film
contact lens wearer presented complaining of severe dry
and conjunctiva are
eye, dry mouth and vaginal dryness. This image shows
best evaluated through
her severe dry eye and superficial punctate keratitis
along the entire lower half of her cornea. She experienced the use of fluorescein,
rose Bengal and lissasome relief with Xiidra and punctal plugs.
mine green vital dyes.
dry eye can adversely affect patients’ With fluorescein, the tear film is
quality of life. Those with SS report
assessed for dark spots, which indifunctional disability comparable
cate the tear break-up time (TBUT).
with patients affected by lupus.8
Normal TBUT is greater than 10
Surveys and questionnaires can
seconds, and anything less than 10
help clinicians form a subjective
seconds is indicative of DED.14,17
understanding of patients’ dry eye
Schirmer’s test measures total tear
symptoms to help tailor treatment
secretion rate, therefore differenappropriately. The Ocular Surface
tiating between ADDE and EDE,
Disease Index (OSDI) correlates
as ADDE occurs due to lacrimal
the symptoms of DED with its
gland dysfunction.16 Schirmer’s test
effect on visual function and can be
without topical anesthetic quantifies
incorporated into clinical practice
reflex tear secretion, while testing
to successfully grade the degree of
with topical anesthetic quantifies
DED from normal, mild to moderbasal tears. A patient tests posiate and severe.15,16 The McMonnies
tive for DED with measurements
questionnaire, the Standard Patient
of <5mm to 7mm for reflex tear
Evaluation of Eye Dryness question- secretion and <3mm for basal secrenaire, the Symptom Assessment in
tion.14,17
The Sjö test (Bausch + Lomb) is
Dry Eye survey and the Impact of
Dry Eye on Everyday Life survey are a billable laboratory or in-office
blood test for biomarkers specific
a few other questionnaires that are
for SS, including the traditional SS
also used for clinical and research
biomarkers anti-SS-A/R0, anti-SS-B/
trials.17 Though questionnaires can
provide valuable information, they
La, ANA, and RF, as well as new
are not enough to confirm a diagno- biomarkers such as salivary gland
sis of DED or SS.18
protein-1, parotid secretory protein
and carbonic anhydrase VI.3,14 If
Using the OSDI, clinicians can
connect patient responses with clini- results return positive for SS, refer
cal findings. Patients often complain the patient to a rheumatologist for
of burning, stinging, foreign body
further management and testing.
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The addition of the new biomarkers allows for better sensitivity and
specificity because of their possible
early detection of SS.3 Case reports
show patients who had an early
diagnosis of SS tested positive for
the new biomarkers after they had
already tested negative for the traditional biomarkers.3

contain potassium and bicarbonate ions while others are designed
to configure the lipid portion of
the tear film.17 Although no studies prove any particular artificial
tear is superior, specific ingredients
to watch out for include preservatives such as benzalkonium chloride
and EDTA, which can be toxic and
worsen dry eye. Gel tears and ophTreatment
thalmic ointments are thicker and
With no cure for SS, the therapeutic
last longer on the ocular surface, but
goals are aimed toward eliminating
can cause temporary blurred vision.
the hallmark complaints of dry eye
Ointments are best reserved for
and dry mouth. Clinicians should
nighttime use and can help to relieve
target treatment based on the severdry eye symptoms during sleep.
ity of the disease. Mild dry eye can
The Tear Film and Ocular Surbe alleviated with simple changes,
face Society’s Dry Eye Workshop II
such as modifying the environment
report includes “inflammation of
the ocular surface” in its definition
(e.g., reducing time spent in dry or
of DED, and studies show the preswindy environments). Other methence of inflammatory cells, such as
ods include eyelid hygiene and follymphocytes in the ocular surface.14
lowing a diet high in omega-3 fatty
17
acids.
Anti-inflammatory drops help
As DED progresses beyond what
control the inflammatory response
these simple changes can manage,
in keratoconjunctivitis sicca, espeartificial tears become the first line
cially in patients with moderate to
of therapy. The ingredients in artifisevere dry eye that present with SS.
cial tears, mainly a polymeric base
Although cases show subjective and
or a viscosity agent, are designed
objective improvement in dry eye
to increase the amount of time the
symptoms and signs with corticotears are on the ocular surface,
steroids, the possible side effects of
thereby increasing the tear meniselevated intraocular pressure and
cus.17 Different classes of artificial
posterior subcapsular cataracts deter
long-term use.
tears have different formulations,
Restasis (cyclosporine, Allergan)
and some may work better with
is FDA-approved to treat modercertain patients. For example, some
ate to severe
DED, and
studies show
significant
improvement
in corneal
signs, such as
fluorescein
staining and
increased tear
production,
after using
cyclospoThese lab results for a patient sent for Sjögren’s bloodwork are
rine 0.05%;
postitive for SS-B and SS-A antibodies.

as many as 59% of patients had
increased tear production.17 Burning
is one of the side effects of cyclosporine use, which can be alleviated by
a low-dose steroid during the first
two weeks of use.17 Studies have
yet to show any contraindication in
using cyclosporine for an extended
period; after three years, patients did
not report any adverse effects.17
Xiidra (lifitegrast, Shire), also
FDA-approved for treatment of
DED, inhibits inflammatory cells
and affects the T-cell mediated
immune response, thereby decreasing inflammation.14 Early trials
show improvement in corneal staining and subjective complaints in dry
eye symptoms; however, since it is a
newer medication, long-term studies
are pending.14 Possible side effects
include ocular burning and dysgeusia, or a change in taste sensation.19
Punctal plugs remain a popular
option for treating DED. Their
purpose is to retain natural and
artificial tears on the eye for a longer period. Studies show improvement in clinical signs and subjective
improvement, such as through the
OSDI questionnaire, after punctal
occlusion. It is important to understand with punctal occlusion there
will be an increase in pro-inflammatory cells on the ocular surface.20
Other, less common therapies
include secretagogues and autologous serum. In the case of secretagogues for SS, oral pilocarpine and
cevimeline cause tear secretion from
the lacrimal gland and saliva from
the salivary glands. Salagen (MGI
Pharma) and Evoxac (Daiichi Sankyo) are secretagogues approved
for treatment of dry mouth, but not
specifically for dry eye; however,
off-label use shows improvement
in dry eye symptoms and clinical
signs.17 Autologous serum can be
used for severe dry eye patients who
have exhausted all other treatments
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without improvement. The patient’s
own blood is used to create the
serum because the shared biochemistry between the serum and natural
tears improves efficacy.17 The serum
has a host of components that aid
in improving the ocular surface,
including fibronectin, vitamin A,
cytokines, growth factors and antiinflammatory factors.17 Research
shows symptoms and corneal signs
improve after using autologous
serum, although careful handling is
important to prevent infections due
to contamination.17
To properly manage and treat
DED associated with SS, clinicians must understand the systemic
disease as a whole. SS should be
a priority in our differentials for
patients with DED. By looking at all
relatable symptoms, including any
secondary autoimmune disease and
specific complaints of a dry, cracked
tongue, clinicians can help to diagnose SS sooner and initiate treatment in a timely manner. Because SS
is also associated with comorbidities such as depression and fatigue,
an early diagnosis and subsequent
treatment will allow patients an
improved quality of life.
Prompt referral to and comanagement with rheumatology will help
provide the appropriate care for
the patient. Autoimmune diseases
such as rheumatoid arthritis and
systemic erythematous lupus that
occur concurrently with SS will need
to be managed by rheumatology
as well. Anti-rheumatic drugs used
for these autoimmune diseases have
also shown beneficial for those diagnosed with SS.8
Treating and managing these
patients may seem systematic, with
lifestyle modifications and artificial
tears as initial starters; however,
each patient will respond differently
to treatment. Therapy must be modified as signs or symptoms change,

but relieving subjective and objective complaints will remain imperative to improving quality of life. ■
Dr. Sherman is an instructor in
Optometric Science (in Ophthalmology) at Columbia University
Medical Center, NY. She specializes
in complex and medically necessary contact lens fittings and ocular
disease.
Dr. Shuja is an optometrist at
New York-Presbyterian Hospital.
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Using Premium Technology
to Deliver Premium Results
A guide to helping patients achieve the outcomes they expect from
presbyopia-correcting intraocular lenses.

T
By Sondra Black, OD

oday’s presbyopic patients lead active lifestyles and
expect their vision to meet the demands of their hectic lives. Seventy-two percent of Baby Boomers plan to
work after retirement, 83% spend more time on their computers than watching television, and 72% have cell phones,
checking their phones 46 times a day on average.1-4
All these factors come into play when patients complain
that they can no longer read up close. Presbyopic patients
expect far more refractive flexibility than a pair of reading
glasses can deliver, wanting sharp distance, intermediate,
and near vision.
UNDERSTANDING LENS CHANGES
A new term has been introduced to describe lens changes as we age—dysfunctional lens syndrome (DLS). With
this term, clinicians can grade lens changes that occur and
explain them to patients. The stages are shown in Figure 1
(see adjacent page).
We need to explain to all patients that presbyopia will
occur and progressive lens changes eventually will affect
their vision, eventually leading to cataracts. This is especially important if patients older than 40 are considering
refractive surgery. A colleague tells his patients, “If you can
touch it, you won’t be able to see it.” This is a good reminder of what patients can expect, so they do not think
their LASIK “wore off” as they hit their mid-40s.
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Dysfunctional Lens
Syndrome (DLS)
Stage 1 (mid-40s – early 50s)
• Lens stiffens and cannot change shape
as easily
• Loss of accommodation
Stage 2 (50s – 60s)
• Increasing lens haze
• Yellow discoloration
• Scatter of light
• Decreased quality of vision
Stage 3 (60s – 80s)
• Cataract: a clouding of the lens of the
eye that obstructs the passage of light
Figure 1. Stages of dysfunctional lens syndrome.

We should reassure them that we will
monitor their lens changes and recommend appropriate surgical options
when the time is right.
GROWING LIST OF OPTIONS
When patients say they want to be
able to read up close, they actually
wish for a natural range of good quality vision. Regardless of how we correct presbyopia, however, there will be
compromises.
Patients in Stage 1 may prefer to use
reading glasses or multifocal contact
lenses. For those who want to reduce
their dependence on glasses, we can

discuss corneal inlays or LASIK or PRK
monovision. High hyperopes may be
better suited to a refractive lens exchange.
In Stage 2, corneal inlays are no longer an option because they magnify
lens aberrations occurring at this stage.
We need to tell patients contemplating
LASIK or PRK at this stage that we do
not know how long this correction will
last and steer them to an intraocular
procedure.
By the time the patient reaches Stage
3, with a cataract, the only options are
distance-only, monovision, or presbyopia-correcting intraocular lenses
(IOLs).
Previous IOL choices included monofocal IOLs, which corrected distance
only; multifocal IOLs, which provided
a 33-cm working distance, with night
glare and halos; and accommodating
IOLs, which did not work for everyone.
Patients did not have good intermediate vision, which is very important for
many tasks.
Advances in IOL technology brought
a variety of presbyopia-correcting
solutions: monofocal IOLs targeting
monovision, low-add IOLs, extended
depth of focus IOLs, and even mixing
and matching presbyopia-correcting
IOLs.
Patient satisfaction is high with
pseudophakic monovision if patients
have been successful with monovision
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der as great as 0.75 D.9 In an investicontact lenses, but it decreases depth
perception.
gation of eyes receiving four different
Today’s low-add multifocals provide
presbyopia-correcting IOLs, Francesco
either 42 cm of near vision or 50 cm of
Carones, MD, found that postoperative
intermediate vision, with less glare and
residual errors were better tolerated
halos compared with previous mulwith the EDOF IOL than with diffractive
tifocal IOLs. We often mix and match
bifocal and trifocal IOLs.10
these.
For patients who want more reading
Tecnis multifocal IOLs (Johnson &
vision, we can do a bit of monovision
Johnson Vision) are pupil independent
with EDOF IOLs if they can tolerate
and correct for spherical aberration.
mini-monovision. If a patient needs a
The
ActiveFo50/50 split becus (Alcon) +2.50
tween interme“A new term has been
showed the same
diate and near,
introduced to describe
contrast
sensiwe implant an
tivity as monofoEDOF IOL in the
lens
changes
as
we
age—
cal IOLs at disdominant
eye
tance.6,7
and a low-add
dysfunctional lens syndrome.”
multifocal in the
Extended
nondominant
depth of focus
—
Sondra
Black,
OD
eye for close vi(EDOF) IOLs prosion.
vide very good
Mini-monovision
with
presbyvisual quality and contrast sensitivity
opia-correcting IOLs (monovision taras they reduce chromatic aberration.5
geting -0.50 D or -0.75 D) increases
The diffractive echelette design gives a
near vision and reduces spectacle demore natural range of vision, increasing
pendence but increases night vision
depth of focus, and reduced glare, hadisturbances.
los, and night vision problems.8
EDOF IOLs provide good distance
INTEGRAL ROLE OF OPTOMETRISTS
and intermediate vision and reduce
To understand our patients’ expecspectacle dependence. Eighty-five
tations and personality traits, we use a
percent of patients with EDOF IOLs
questionnaire and ask about their work
are virtually glasses free. Studying paand free time, at what distance they
tients who received the Tecnis Symfony
read, and whether they do a lot of night
(Johnson & Johnson Vision) bilateraldriving. We need to know which area
ly, Beatrice Cochener, MD, reported
of vision is most important to them and
that patients tolerated residual cylin-
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“We need to manage expectations if patients expect to be 100%
glasses free. I remind them that they may need readers for
smaller print and they may have glare and halos immediately
after surgery, but 97% of patients adapt during the first 6
months. If patients know this ahead of time, they are more likely
to be satisfied with their outcomes.”
where they are willing to compromise.
We need to manage expectations if
patients expect to be 100% glasses free.
I remind them that they may need readers for smaller print and they may have
glare and halos immediately after surgery,
but 97% of patients adapt during the first
6 months. If patients know this ahead of
time, they are more likely to be satisfied
with their outcomes. I also explain that
neuroadaptation and healing take time,
and they will achieve the full benefit after
binocular surgery.
We need to spend extra time with myopic patients. These patients often want
their IOLs to correct distance but may not
realize that they will lose their reading vision with distance correction.
In building comanagement relationships with surgeons, we should choose
ophthalmologists whose philosophies
match our own and we need to define
our roles and expectations from the
beginning.

The optometrist plays an important role
in educating patients about the dynamic
process of lens changes and understanding patients’ lifestyles and visual needs.
We should convey our knowledge of the
patient and recommendations to the surgeon to help our patients achieve the visual outcomes they expect.
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Systemic Disease
Rising to the Surface
Keep an eye out for findings that might implicate these conditions during your
anterior segment examination.
By Jason Fliegel, OD, Sara Weidmayer, OD, Kathy Lewis, OD, and Traci Seng, OD

A

thorough anterior segment
evaluation remains a necessary component of every
ocular health exam, and
sometimes it can uncover a systemic
diagnosis. Cataracts, floppy eyelid
syndrome (FES), uveitis, conjunctivitis and episcleritis are just a few
presentations that may have an
underlying systemic component.
In an effort to reduce ocular and
systemic morbidity, clinicians must
understand the relationship between
these ocular findings and any associated conditions so they can clearly
communicate with other pertinent
care providers.
These systemic conditions are just
a few that can present with anterior
segment manifestations.

Wilson’s Disease
This is a rare autosomal recessive disorder—a result of defective
excretion of copper by the biliary
system—that can lead to copper
accumulation in various organs,

Fig. 1. These upper lids demonstrate significant laxity and easy eversion consistent
with floppy eyelid syndrome.

particularly in the liver and brain.1-4
Excess copper can be toxic and can
result in acute liver failure.4 Neurologic manifestations of Wilson’s disease (WD) include personality and
cognitive changes and motor dysfunctions such as dystonias, tremors
and ataxias.1
Kayser-Fleischer (KF) rings are
the most common ocular manifestation of WD; however, they can
occur in other chronic cholestatic
disorders as well.4 KF rings, which
do not affect vision, appear in the
peripheral cornea and are the result

of copper deposition in Descemet’s
membrane.4-6 The color of the ring
can vary from golden, green, ruby
or brown and usually forms superiorly and inferiorly before becoming
circumferential.4 Only about half of
patients with WD isolated to liver
involvement have KF rings, though
they are present in nearly all patients
with neurologic involvement.1
“Sunflower” cataracts, which are
not usually visually significant, may
also form from copper accumulation
in the lens.4-6 Those with WD may
also have thinner central corneal
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thicknesses, steeper keratometric values and shallower
anterior chamber depths
than normal patients.7
Systemic treatment for
WD, generally oral chelating agents, will lead to the
resolution of the KF ring.4

pulmonary involvement as the
most common complication,
30% of patients experience
extrapulmonary complications that may involve the eye,
skin, liver, nervous system and
heart, among others.24-26 Sarcoidosis presents between the
ages of 20 to 40 in approxiOSA
mately 70% of those affected,
Affecting approximately
with African Americans hav15% of the US population,
ing a higher incidence (35.5
obstructive sleep apnea
in 100,000) compared with
(OSA) has become an
Caucasians (10.9 in 100,000)
increasingly common sleepin the United States.27,28
8
related breathing disorder.
Diagnosis typically requires
The collapse of the pharyn- Fig. 2. This patient’s chest x-ray reveals sarcoid-associated radiologic investigation of the
geal airway during the sleep bilateral hilar lymphadenopathy (arrows).
chest—which reveals bilateral
cycle leads to decreased
hilar lymphadenopathy and
levels of blood oxygenation and
obtain an appropriate history from
reticular opacities—exclusion of
increased levels of carbon dioxide.
both patient and bed partner, if
other causal disease and histopathoConsequently, frequent arousal from available, regarding the patient’s
logic confirmation of noncaseating
sleep is necessary to allow for norgranulomas from a suspected organ
sleep habits, particularly in patients
malized blood-gas exchange.9,10 Risk without an OSA diagnosis. Snoring,
site (Figure 2).23,29 Interestingly, the
factors for OSA include increasing
lacrimal gland is a common, easily
episodes of apnea witnessed by the
age, male sex, obesity, craniofacial
bed partner, daytime sleepiness, rest- accessible biopsy site used for diagand upper airway abnormalities and less sleep, fatigue, nocturia and cognosis of sarcoidosis.30
8,11,12
smoking.
While statistics vary, ocular
nitive deficits are common among
Floppy eyelid syndrome is a comsequelae occur in 25% to 50% of
those with undiagnosed OSA.17,20,21
mon, yet often underdiagnosed,
Most importantly, an OSA diagnosis patients with sarcoidosis and are
ocular condition with a well-known
carries significant systemic implicathe initial presenting complication
association with OSA. Of those
tions such as increased incidence
in 5% of all cases.28,31,32 Antediagnosed with FES, 85% have
of systemic hypertension, cardiac
rior uveitis, the most commonly
OSA, whereas between 4% and
arrhythmias, coronary artery disdetected ocular condition, presents
16% of patients with OSA will pres- ease, cognitive dysfunction, congesin 66% to 70% of those with ocular
ent with FES.13,14 Due to increased
tive heart failure, Type 2 diabetes
involvement.33 Sarcoid-associated
15,20,21
laxity and easily everted lids, patients and increased mortality.
Given
anterior uveitis may be monocular
with FES often present with comthe systemic risks and the high incior binocular and typically reveals
plaints of foreign body sensation,
dence of OSA in patients with FES,
the presence of mutton-fat keratic
burning, tearing and matting, which
providers should refer patients with
precipitates, which are characteristic
are commonly worse upon waking
FES who have not been diagnosed
of granulomatous disease (Figure
as a result of exposure, mechaniwith OSA for a diagnostic sleep
3).26,31,34 Additional findings that
15-18
may indicate a more chronic course
cal irritation or both (Figure 1).
study, especially when symptoms of
Consequently, corneal and conjuncof sarcoid-associated granulomatous
OSA are present.17,20,22
tival complications are common and
uveitis include Busacca and Koeppe
may include papillary conjunctivitis,
iris nodules (found on the surface of
Sarcoidosis
superficial punctate keratitis, kerathe iris and near the pupillary borThis disorder is characterized
toconus, filamentary keratitis and
der, respectively), band keratopathy,
by the presence of noncaseating
infectious keratitis.15,17-19
posterior synechiae and secondary
granulomatous inflammation, often
glaucoma.26,31,33,35 Because 20% of
When patients present with susinvolving multiple organs.23,24 While
picious findings, clinicians should
upwards of 95% of cases exhibit
those with uveitis will develop vision
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Systemic Disease
Photo: Jennifer Harthan, OD

dactylitis, enthesitis and a negative rheumatoid factor.36,37 The
spondyloarthropathies demonstrate a strong association with
the human leukocyte antigen
(HLA)-B27, a glycoprotein that
assists in determining immune
response and is associated with
an increased incidence of ocular
Fig. 3. Granulomatous mutton-fat keratic
complications, often involvprecipitates typical of sarcoid-associated
ing the anterior segment.38,39
anterior uveitis.
Common forms of spondyloarthropathies include ankylosing
loss, prompt recognition and treatment is crucial to the management of spondylitis (AS), reactive arthritis,
psoriatic arthritis and idiopathic
this disease.28
inflammatory bowel disease. Overall
While certainly less common
prevalence is approximately 0.5% to
than uveitis, other anterior segment
1.9% of the population.38,39
findings can present in sarcoidosis.
Ankylosing spondylitis is the most
Infiltrative lacrimal gland enlargecommon spondyloarthropathy, with
ment often results in keratoconprevalence approaching 1.4% of the
junctivitis sicca (KCS) and occurs
American population.36-38 Nearly
in 15% to 28% of cases.28,31 Conjunctivitis, conjunctival granulomas,
95% of AS patients have a posiscleral nodules, interstitial keratitis,
tive HLA-B27 association, whereas
episcleritis and scleritis are also posother forms of spondyloarthropasible.26,31,33
thies exhibit a range of only 20%
to 70%.36,40 Subsequently, ocular
HLA-B27-associated
complications are common, particuSpondyloarthropathies
larly acute anterior uveitis, which
develops in 40% of those with AS
The spondyloarthropathies are a
(Figure 4).38,40,41 Acute anterior uvegroup of inflammatory disorders
that share common clinical charitis typically presents unilaterally,
acteristics such as inflammation of
with recurrent episodes often involvthe axial joints, peripheral arthritis,
ing the same eye; however, future
involvement of the
fellow eye in a similar,
recurrent pattern is not
uncommon.42 Unsurprisingly, acute anterior
uveitis also exhibits a
strong association with
HLA-B27.39,42 In cases
of acute anterior uveitis, 50% are HLA-B27
positive with incidence
increasing to around
70% after recurrent
episodes.39,43 Following
Fig. 4. This eye demonstrates diffuse conjunctival
a literature review of
injection and ciliary flush, commonly seen in HLA-B2729,877 patients with
associated acute anterior uveitis.
any form of spondy-

loarthropathy, uveitis presented in
32.7% of cases, with acute anterior
uveitis being the most commonly
detected type of uveitis, further demonstrating the important relationship
between this finding and a spondyloarthropathy diagnosis.44
Idiopathic inflammatory bowel
disease encompasses both Crohn’s
disease and ulcerative colitis. Episcleritis, anterior scleritis, corneal infiltrates and orbital and eyelid edema
are anterior segment findings found
among those with Crohn’s disease,
whereas ulcerative colitis typically
involves episodes of uveitis.39,45,46
Reactive arthritis occurs in
response to infection and may show
ocular involvement as its initial manifestation.38 Arthritis, conjunctivitis
and urethritis constitute the classic
triad of this disease, although it only
occurs in approximately 30% of
patients with reactive arthritis.38,39,47
Uveitis, keratitis and episcleritis are
also possible findings.48
Psoriatic arthritis, a condition
characterized by arthritis and psoriatic skin lesions, develops ocular
findings in more than 30% of
cases.49 While conjunctivitis is the
most common ocular complication,
uveitis, dry eye and episcleritis may
also present.49,50

Rheumatoid arthritis
This chronic autoimmune multisystem collagen vascular disease
exhibits prevalence approaching
1% worldwide.51 Rheumatoid
arthritis (RA) affects women nearly
three times more often than men,
with peak onset typically occurring
between the ages of 40 and 75.52,53
Involvement is typically articular;
however, extra-articular complications are also possible and occur
in approximately 40% of patients
diagnosed with RA.54 Symptoms of
early articular RA include a gradual
onset of symmetric pain, morning
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Systemic Disease
stiffness and swelling of the joints,
particularly those of the hands,
wrists and toes.55-57
As no specific test confirms a
diagnosis of RA, adult patients who
exhibit these symptoms for more
than six weeks’ duration are highly
suspect for RA, particularly in the
presence of a positive laboratory
test for rheumatoid factor (RF)
or anti-citrullinated protein antibodies (ACPA).57 Extra-articular
involvement can affect multiple
organs including the skin, heart,
nervous system, kidneys, liver, lungs
and eyes.58,59 Risk factors include
increased age, smoking, early disability and the presence of a positive RF and antinuclear antibody
(ANA) laboratory findings.54
KCS is the most common ocular
complication of RA and occurs in
nearly 25% of those with RA.53,59,60
It typically occurs as a result of lymphocytic infiltration of the lacrimal
gland due to RA-associated Sjögren’s
syndrome.53,61,62 Punctate epithelial
keratopathy, mucin stranding and
filamentary keratitis are common
corneal findings, which, along with
conjunctival tissue, progressively
exhibit positive staining over the
course of the disease.53,62
Episcleritis occurs in less than
1% of patients with RA; however,
a more common and concerning
ocular complication detected in
more advanced cases of RA is scleritis.63,64 Incidence approaches 6.3%
in patients with RA, and one study
reported 33% of those presenting
with active scleritis had a positive
diagnosis of RA.63 Corneal complications, which are often associated
with scleritis and are potentially
sight-threatening, include sclerosing
keratitis, limbal guttering, peripheral
ulcerative keratitis, acute stromal
keratitis and keratolysis.53 Additionally, scleritis-associated anterior uveitis may present.58,62,65

Lymphoma
This condition is cancer
of the lymphatic system,
which begins with lymphocytes (white blood cells).
Two main types of lymphoma exist: Hodgkin and
non-Hodgkin lymphoma
(NHL).66 Hodgkin lymphoma comprises about
14% of malignant lymphomas and is characterized by
multi-nucleated giant cells
known as Reed-Sternberg
Fig. 5. This left eye demonstrates a large, elevated
cells, but rarely involves the salmon-colored conjunctival lymphoma involving a
ocular adnexa or anterior
large area of the bulbar conjunctiva and limbus.
segment.67,68 NHL is the
most common hematologic
lesions.71 They may be round or oval
67
when involving the bulbar conjuncmalignancy. It may be B-cell, T-cell
or, rarely, natural killer cell, and sev- tiva (Figure 5). In the fornix, they
eral of each subtype exist.67,69
tend to conform to the forniceal
About 1% of all lymphomas and
contour, with the inferior fornix
2% to 8% of extranodal lymphobeing the most commonly involved
mas develop in the eye’s adnexa—
conjunctival site.75,76 While they
approximately 37% of those are
are usually smooth, the lesions can
orbital, 25% to 29% conjunctival,
appear lobulated or present similar
29% lacrimal and 14% involve
to a follicular conjunctivitis.66 They
the eyelid, although lymphoma can
are bilateral in 20% to 38% of
also present at other sites within the
cases, most often occur in the 5th to
globe as well.68,70 Special lymphoid
7th decades of life and affect females
tissue within the conjunctiva and lac- slightly more often than males.66,70
rimal gland are part of the mucosaMost conjunctival lymphomas are
associated lymphoid tissue (MALT)
NHL B-cell with one of four major
system, from which B-cell NHL can
subtypes (in decreasing order of frearise.68,71 The risk of developing lym- quency): extranodal marginal zone
phoma increases in the presence of
lymphoma of the MALT system,
chronic inflammatory diseases such
follicular, mantle cell and diffuse
as Sjögren syndrome, which has a
large B-cell lymphoma.70 Extranonearly 14-fold increased incidence of dal marginal zone and follicular
NHL.72,73
lymphomas are low-grade, whereas
Lacrimal gland lymphoma may
mantle cell and diffuse large B-cell
present with eyelid swelling, pain
are high-grade malignancies.66,70,77
or proptosis and generally appears
Tissue biopsy of the suspected site is
as a solid enlarged mass.74 Eyelid
necessary for diagnosis and subtype
lymphoma can involve the skin, sub- differentiation, which will also help
cutaneous connective tissue, as well
to guide treatment.71
69
as the orbicularis oculi. Lymphoma
Most conjunctival lymphomas
may also appear as a chronic anteare primary, with approximately
rior uveitis.
one-third of those having regional
Conjunctival lymphomas typically lymph node and/or systemic involvepresent as raised, salmon-colored
ment.66 Additionally, 20% of those
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Systemic Disease
with local conjunctival lymphoma
will develop systemic lymphoma;
therefore, a referral for appropriate
systemic investigation is critical.66,78

Circulating autoantibodies bind to antigens within
the basement membrane
and activate the complement cascade. Cellular
Mucous Membrane
response then leads to
Pemphigoid
subepithelial bullae forThis is a multisystem autoimmune
mation and scarring.83 As
subepidermal blistering disorder
the condition progresses,
that affects the mucous membranes
the eye develops symat the ocular, oral, nasopharyngeal,
blepharon with shortentracheal, esophageal, anogenital and
ing of the fornices; this
genitourinary orifices.79 Common
leads to xerosis, tear
abnormalities, meibomian Fig. 6. Focal symblepharon extending from medial
findings include inflammation, subgland dysfunction and
epithelial blistering and cicatricial
palpebral conjunctiva of lower lid to nasal area of
abnormalities of the eyeshrinking of the affected tissue.79
bulbar conjunctiva, commonly seen with OCP (arrow).
lid margin, which also can
The incidence of mucous membrane
cause mechanical trauma to the surnon-specific finding, this contributes
pemphigoid (MMP) is low, at 1.16
face of the eye (Figure 6).83 Endstage to the typical 2.8 years until arriving
to 2 per million.80 Conjunctival
involvement is referred to as ocular
corneal damage can occur, resulting
at a correct diagnosis of OCP.83,85 By
cicatrical pemphigoid (OCP) and is
in decreased vision from vasculariza- the time of diagnosis, most patients
detected in approximately 70% of
tion and opacification.81,84
will already have significant bilat79-82
patients with MMP.
Early diagnosis can be challengeral forniceal shortening and ocular
OCP causes deposition of immuing, as the initial presentation is
morbidity.85 A high level of suspicion
noglobulin and complement in conusually a unilateral, chronic, recurfor OCP should be present in any
junctival basement membrane.81,83
rent, papillary conjunctivitis; as a
unexplained, chronic, recurrent conjunctivitis, especially in the presence
of subepithelial scarring of the conLyme Disease: An OD’s First-hand Account
junctiva. Conjunctival biopsy with
By Cheryl G. Murphy, OD, Contributing Editor
pathologic analysis can help to confirm a diagnosis of OCP, although
What started as a dull ache behind my right eye soon turned into the worst headache of my
false negatives are possible.81,83
life. I became feverish, fatigued and weak. I saw “wiggling worms of light” dancing in my infeTreatment is difficult and is
rior visual field. My condition continued to decline—I lost all appetite and could barely get out
of bed. I thought maybe I had the flu, but it was June and flu season had passed.
applied in a step-wise fashion to
On the fourth day I went to the emergency room (ER) and was diagnosed with viral meninminimize side effects.84 Topical treatgitis. The ER doctor explained that any virus at any time (even viruses that cause the common
ment alone is rarely successful for
cold or a cough) can sporadically decide to invade the brain and spinal cord. I asked how he
long-term control; oral immunoknew it wasn’t bacterial meningitis. He said I “would have been dead by the fourth day.” After
modulatory or biologic therapies are
extensive testing, scans and blood work, all of which came back negative, I was discharged
typically indicated, and management
and instructed to wait the virus out. Stay hydrated and rest, the doctor said.
should be provided by a specialist
Once home, I decided to take a cool shower. It was then I noticed a red rash on my right hip.
familiar with the administration and
It wasn’t a bulls-eye, but I immediately thought of Lyme disease. We had just moved into a new
monitoring of these therapies.84
house that sat on an acre of woods, and deer were known to forage for food throughout the
neighborhood. Although my blood test for Lyme had come out negative, I visited my general
physician and pleaded with her to start me on the recommended course of doxycycline. She
agreed, but only to a three-day dose; she would repeat blood work for Lyme and increase to
the full course of antibiotics only if it came back positive.
The new blood work came back positive. Luckily, I caught it relatively early and after completing a 21-day course of doxycycline, have not suffered any long-term effects.
With the number of ticks carrying Lyme disease on the rise in the Northeast, it is essential
for us as optometrists to be aware of the possibility that a seemingly harmless or vague symptom such as dull eye pain could be the beginning of something much more serious.

Detection of anterior segment
manifestations of systemic disease is
a significant opportunity for ODs to
participate in life-changing, and in
some cases life-saving, care. Because
the related systemic condition may be
previously unknown to the patient,
it is our responsibility to accurately
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Systemic Disease
diagnose, manage and communicate
our findings and concerns to the
appropriate medical specialty to
ensure timely care. ■
Drs. Fliegel, Weidmayer, Lewis
and Seng are staff optometrists in the
VISN 10: VA Healthcare System –
US Department of Veteran Affairs.
Contents in this publication do
not represent the views of the US
Department of Veterans Affairs or
the United States government.
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Glaucoma:
A Primary Care Crusade
Investing your knowledge and energy is all it takes to get your practice
glaucoma-ready. By Francesca Crozier-Fitzgerald, Associate Editor
Photo: Justin Cole, OD, and Jarett Mazzarella, OD

“I

’m on a quest to make
glaucoma sexy again,”
said Eric Schmidt,
OD, of Omni Eye Specialists, during a 2018 SECO
presentation in Atlanta, Ga.
Unloved by many ODs and
MDs alike, the disease is on the
precipice of an epidemic, experts
say, given the high rate of undiagnosed glaucoma sufferers, an
inevitable age-related increase
in prevalence that’s well underway and woeful under-capacity
among ophthalmologists to
meet the need today, let alone
A simple-to-obtain fundus image can reveal
tomorrow.
glaucomatous thinning, as seen here.
This is a golden opportunity for
optometrists to shine. The bulk of
thalmologist’s realm, it’s now clear
glaucoma care, Dr. Schmidt believes, that a disease requiring frequent,
can and should be done in the optoongoing monitoring with a slowly
metric office. “This is a primary care progressive course and relatively
disease,” he says. “You should have
low stakes on any given day is best
all the equipment, training and legis- served at the primary care level and
lation you need to treat it—now you is ideal for the OD.
just need the confidence.”
This article, first of a four-part
Advanced technology, academic
series on how optometrists can succurriculum reform and new legislaceed in glaucoma care, looks at the
tion have all made this shift possible. state of optometric involvement
While glaucoma treatment was once and how you can overcome barriers
considered primarily within the oph- both real and perceived.

Care By the Numbers

If you’re leery of incorporating
glaucoma care into your practice, you aren’t alone. It isn’t a
priority for many optometrists,
according to 2014 Medicare
data presented by Mark Swanson, OD, MSPH, of University
of Alabama at Birmingham, at
the 2017 American Academy of
Optometry Meeting in Chicago.1
For example, two-thirds of
ODs—a total of 26,000—submitted Medicare claims that
year for glaucoma-related services, but only 8.3% of those
submitted at least 10 claims for
pachymetry, a classic diagnostic
tool for glaucoma, he said, compared with nearly 40% of ophthalmologists (out of a pool of roughly
19,000 OMDs). The four other tests
commonly part of the glaucoma
workup revealed a similar disparity
(Table 1). Fundus photos had the
highest number of claim submissions
for ODs, at 45.9%; when analyzed
in a pool of all ODs and MDs who
submit claims, “optometrist providers represented 58% of those who
submitted claims for photography,”
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Table 1. 2014 Glaucoma-related Medicare Claims (at least 10) Submitted by Optometrists and Ophthalmologists1
ODs (26,821)

OMDs (17,817)

Total of 44,638 Providers

Total # of OD claims

Total # of OMD claims

Pachymetry

8.3%

37.8%

24.8% ODs vs. 75.1% OMDs

65,037

327,605

Gonioscopy

9.5%

38.2%

27.1% ODs vs. 72.7% OMDs

128,798

705,303

Visual Field

42.6%

72.1%

46.8% ODs vs. 52.6% OMDs

652,416

2,122,866

OCT

35.7%

63%

45.8% ODs vs. 53.8% OMDs

521,132

1,795,206

Photography

45.9%

47.9%

58.5% ODs vs. 40.6% OMDs

1,093,204

1,772,056

Dr. Swanson said in his presentation.1
Broken down based on the number of diagnostic tests any given
Medicare Part B provider submits
for, “almost 40% of the 26,000
optometrists submit zero claims
that hit the 10 mark,” he said. “A
very small percentage—less than
5% of optometrists—submit at least
10 claims per year covering all five
tests” (Table 2).
Part of the imbalance, according
to Dr. Swanson, is the volume of
patients. Going back to optometry’s
one strong suit in the data, “if you
look at the total numbers for the
photography services, it’s one million for optometry and 1.7 million
for ophthalmology.” And the same
is true across the board. For every
test, MDs see significantly more
patients, with the disparity for fundus photography being the least.1
He admits the data has many limitations, however. While these five
tests are often routine for glaucoma
care, the data provided “doesn’t
mean it was necessarily glaucomarelated services; it could be for an
examination for other services.”1
In addition, providers had to
submit at least 10 claims a year for
any given test, possibly skewing
data away from smaller practices
that only care for a few glaucoma
patients each year, Dr. Swanson
said. Still, the numbers provided by
Medicare suggest “ophthalmologists
provide the overwhelming majority
of glaucoma tests for Medicare Part
B recipients.”1

This statistic is precisely what
optometry should strive to combat. Optometrists already have the
training to diagnose and treat the
disease in all states aside from Massachusetts, and it’s just a matter of
investing the time and a little capital
to build a glaucoma culture and take
over the bulk of the ongoing care in
the United States.
These five simple and practical
steps can help make your optometry
office glaucoma-conscious.

Step One: Rethink Referral
First, the good news. Many optometrists already have and use all the
tools needed to detect and monitor
glaucoma; they also already document additional risk factors such as
family history, age, race, hypertension, nearsightedness, cardiovascular
disease, corneal thickness and asymmetric cupping of the optic nerve.
A refresher on the information you
learned in school, new research and
properly interpreting test results—
found online or at annual conferences—may be all it takes to redirect
your energy toward glaucoma care
and avoid the knee-jerk referral to
the ophthalmologist down the street.
“Once you give your patient up
to a person that you’re not working
with regularly, they’re gone,” says
James Thimons, OD, of Ophthalmic
Consultants of Connecticut. “You’ve
shown your patient that you’re not
comfortable. To grow a glaucoma
practice you need to be comfortable
in your knowledge and comfortable

in your clinical skill to set a goal and
plan in place.”
“Lately, all we want is instant
gratification and quick fixes, so
we’re not wired for the slow-moving
longitudinal nature of this disease,”
Dr. Schmidt says. But that’s easy to
change with today’s high-resolution,
multifunctional optical coherence
tomography (OCT) technology and
self-administered tonometry devices
for patients to use at home, he
says. For the majority of glaucoma
patients, a referral is unnecessary.
You have what it takes to provide
the best care right in your office. In
fact, ODs—as primary care providers—are better positioned to handle
the ongoing care these patients need.
Even when a referral is necessary,
ODs should remain comanaging
partners on the team.

Step Two: Refocus
“More than anything, you’ve got
to start thinking glaucoma,” Dr.
Schmidt said at SECO. During
his internship and fellowship, he
saw many glaucoma suspects and
patients daily. “In my mind, because
I saw so many, I became convinced
that everybody was going to get
glaucoma, and I still think that
way,” he said. “If we think everyone
who sits in the chair could get glaucoma, we’re far more likely to start
cultivating glaucoma suspects and
catching this disease early.”
“If you want to develop a glaucoma practice, you need to develop
a glaucoma suspect practice,” added
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Dr. Schmidt. “If you think you don’t
have glaucoma patients or glaucoma
suspects, you’re not looking in the
right places.”
It all comes down to making the
decision to treat this disease in your
practice. “You’ve gotta sit your staff
down and say, ‘Hey, we’re going
to embrace this disease,’ and then
actually do it,” he said during his
presentation.

Pachymetry. This is “absolutely
essential,” Dr. Schmidt said in
his lecture. “Why? Because thick
corneas may be protective.” Data
shows 36% of patients with intraocular pressure (IOP) above 25.75mm
Hg and corneal thickness below
555µm developed primary openangle glaucoma (POAG); in contrast, only 6% of patients with the
same IOP but corneal thicknesses
greater than 588µm converted to
POAG, he said—telling numbers.
While not yet standard of care,
the Ocular Response Analyzer
(ORA) from Reichert is a new tool
that can take baseline pachymetry
to the next level by assessing corneal
hysteresis and providing more data
for predicting progression.
“A fundus camera is essential, an
OCT is now standard of care and
directly after that, a device like the
ORA is a great financial investment
for the practice,” says Dr. Thimons.
“It allows us to generate an immense
amount of patient throughput on
normal patients, so that when you
have a patient that’s at risk, it adds
an element of diagnostic capability
that’s really quite remarkable.”
Tonometry. While this is musthave office equipment and you
almost certainly already have this
covered, new technology is inviting
the patient into their glaucoma care

plan. Home IOP monitoring can
provide practitioners data from peak
pressure hours outside of the office,
often informing and altering the
treatment plan.
“I’d say 30% to 40% of these
patients have a 5mm Hg difference
between my highest IOP recording
and what they found off-office hours
with the device,” Dr. Thimons said
during his own 2018 SECO presentation. It requires minimal patient
Step Three: Stock the Toolbox
training, and the additional data,
While your office does not need
printed in a clear graph after a few
every bell and whistle to get started,
days of monitoring, adds valuable
Dr. Schmidt listed six main equipinsight into peak pressure behavior,
ment needs for a glaucoma practice:
he added.
visual field analyzer, pachymeter,
Gonioscopy. This is an invalufundus camera, OCT, gonioscopy
able skill to have when treating
lens and tonometer.
glaucoma patients, as it can help you
Fundus imaging. This is crucial
differentiate the subtype. Unfortufor assessing the optic nerve for
nately, two separate studies show
everything from thinning of the
that less than half of POAG patients
neuroretinal rim and deepening of
underwent gonioscopy during their
the optic cup to nerve fiber atroinitial workup.2,3 A quick refresher
on technique and some good oldphy, increased cupping and vessel
fashioned practice can get you up to
changes, Dr. Schmidt said.
speed on using your gonio lens—and
Visual fields. Although OCT’s
boosting your clinical care.
ascendancy has made some question
OCT. Once relegated to specialthe continued value of this testing
ists, this is now widely considered
modality, it’s still standard of care,
standard of care for glaucoma.
according to Dr. Schmidt. Clini“It’s simple: the OCT is worth
cians can use standard automated
the financial investment,” says Dr.
perimetry (SAP), short wavelength
Thimons. “Now we can do the
automated perimetry (SWAP) or
pachymetry map and anterior segfrequency doubling technology
ment high-density, and
perimetry (FDT). While
45
we can differentiate
FDT and SWAP are
40
OMD
microns of change on the
similar in flagging abnor35
corneal surface. Investing
mal locations, research
OD
30
in the base technology is
shows FDT defects were
% 25
the best thing you could
more extensive in 62%
20
do. At minimum it will
of patients, he said. In
15
make everything you do
addition, SWAP is more
10
better; at maximum, it
specific and accurate
5
will significantly benefit
than SAP but harder to
your bottom line.” For
administer. Clinicians
0
5
0
1
2
3
4
a practice serious about
should use 10-2 SAP
Number of Criteria Tests Done
detecting glaucoma early,
in advanced glaucoma,
Table 2. Test profile by provider type, based on 2014 Centers for
OCT will be one of the
Dr. Schmidt further
Medicare and Medicaid data.
most-used tools.
explained.
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hurdles,” says Dr. Thimons.
“You’re not just stepping forward; every once in a while you
have to jump up and get over
something. I try to be empathetic but supportive. The next
level is being informative, and
then I become an advocate. At
every level, you need to try to
diminish the hurdles in their
path, because they’ll come.”
That’s why optometrists are
perfect for this job: they have
the doctor-patient rapport necessary to coach patients through
the care process.
Glaucoma patients will be
back in your office often, perSD-OCT optic nerve head and RNFL analysis in
haps every three weeks in some
a patient with early POAG. The right eye has
cases. Such sustained care, once
movement with a motion artifact superiorly. Both
considered a burden, is now
eyes have RNFL loss borderline or outside normal
viewed as an honor and a chalStep Four: Hire Help
limits compared with the normative database.
lenge.
Perhaps one of the most acces“I’ve been treating glauto those students during their resisible resources for building your
coma for 20 years now,” says Dr.
glaucoma practice comes in the form dency, because we need them. We
Chaglasian, “and the needle of
of new practitioners graduating each need them to lift glaucoma up,” says glaucoma care across the country
Dr. Schmidt. “Wherever a practice is really has not increased enough,
year. They have robust classroom
and clinical experience in diagnosing on the spectrum of glaucoma care,
there is still so much untapped
we can all go up a notch.” And new
and treating glaucoma with some
opportunity for optometry. This
of the newer technologies and, most
grads can be a key player.
shift will really require support
importantly, they’re passionate. This
and direction from organized
new talent should not be overlooked Step Five: Get Engaged
optometry to help overcome the
as a resource.
Treating glaucoma can be quite
obstacles to a new model of more
“If you ask graduates from our 23 rewarding, and all it takes is the
a disease-based eyecare model. It’s
optometry schools if they want to
right approach. Discussing susbeen very frustrating, and it’s time
treat glaucoma or eye disease in the
picions of the disease or a new
for significant reform.”
future, I think the vast majority of
diagnosis with your patient is a chalYou can be an agent of that
them would say yes,” says Michael
lenging, yet powerful conversation.
change with just a few changes of
Chaglasian, OD, president of the
This is an opportunity to connect, as your own: arm your practice with
Optometric Glaucoma Society and
your tone and demeanor can have
the right talent, equipment and
associate professor at Illinois College an immense impact on the patient’s
understanding, and you can draof Optometry. “I don’t think they’re
emotional stamina throughout their
matically improve your patient’s life.
going through the hard training of
treatment process. Optometrists
And, maybe, optometry’s as well. ■
the four-year program to say, ‘No, I
already have an established founda1. Swanson M. Glaucoma testing under the 2014 Medicare
just want to do glasses and contact
tion of trust and familiarity with
Part B Program. Presented at American Academy of Optomlenses.’”
their patients, and the dynamic of
etry’s Annual Meeting, October 11-14, 2017; Chicago, Ill.
2. Fremont AM. Patterns of care for open-angle glaucoma in
“We as optometrists need to
the primary care practice lends itself
managed care. Arch Ophthalmol. 2003;121(6):777-83.
be better advocates for glaucoma,
well to this new journey.
3. Hertzog LH, Albrecht KG, LaBree L, Lee PP. Glaucoma care
and conformance with preferred practice patterns. Examination
pushing residencies in glaucoma
“Having a chronic disease is
of the private, community-based ophthalmologist. Ophthalmoland maybe offering better support
like running a marathon with high
ogy. 1996;103(7):1009-13.
Image: Lee Vien, OD, and David Yang, OD

With its high-resolution
images and automated tracking
of subtle optic nerve, retinal
nerve fiber layer (RNFL), ganglion cell layer and macular
thickness changes, OCT makes
that all-important decision—to
treat or not to treat?—easier.
“For early glaucoma diagnosis, our job is to sort out the
suspects from early disease,”
says Dr. Thimons. “When you
look at the loss of the ganglion
cell layer or even total macular
thickness with OCT and you see
that thinning, that’s a very good
indicator to treat.”
Dr. Schmidt lays it on the line:
“I will go as far to say that if you
don’t have it, you probably can’t
treat this disease,” he said.
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MANAGING UVEITIS WITH

STEROIDS AND
BIOLOGIC AGENTS
The latest developments for this condition are based on underlying immunologic
mechanisms. Here’s what that means for your practice. By Jessica Steen, OD

U

veitis is a manifestation
of approximately 30
diseases, which are characterized by intraocular
inflammation—rather than a single
disease process.1-7 It can result from
a wide range of underlying pathogeneses, such as infection, systemic
disease or autoimmune dysfunction.1-9 While acute anterior uveitis
is the most common presentation
of intraocular inflammation we
manage, chronic intermediate or
posterior uveitis is less responsive to
conventional therapy and has greater potential for long-term vision

loss.1-8 The goal of treatment of all
forms of uveitis is to achieve remission, with complete withdrawal of
steroid and biologic agents, without
relapse. This can be a challenge
in chronic disease states.5,10 While
each disease may have a specific
therapeutic target, our classic treatment approach to all forms of uveitis—once infection is ruled out or
controlled—is to broadly suppress
inflammation with a single group of
therapeutics.
The impressive therapeutic potential of biologic agents to treat a wide
range of ophthalmic conditions is

informing precision medicine in
ophthalmic disease. Biologic agents
are bioengineered complexes that
alter expression of immunologic
components of the immune system, including TNF-α inhibitors,
anti-interleukins and interferon
therapy.2,5,7 This article shows how
an expanding appreciation of underlying pathogeneses of noninfectious
uveitis—including improved understanding of genetic factors, cytokine
expression and cellular characterization—is ushering in targeted biologic
therapies for non-infectious uveitis.
Treatment and monitoring of
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OP T OME T R IC S T U DY C E N T E R

patients receiving biologic therapy
for uveitis requires a multispecialty approach.1,4,5 However, every
optometrist should have a grasp of
biologic therapy for the treatment of
noninfectious uveitis to best prepare
for comanagement.

Long-term Steroids
While topical steroids are typically
sufficient to control and resolve
acute noninfectious anterior uveitis,
and may be beneficial in treating
intermediate uveitis in pseudophakic, aphakic or vitrectomized
patients, periocular and systemic
steroids are often needed for treatment of intermediate and posterior
uveitis.1-3,5,7
Periocular steroids, including
intravitreal injections and sustaineddelivery implants, are effective for
suppression of intraocular inflammation due to non-infectious uveitis.10,11 Despite their efficacy, all
steroids can cause local adverse
effects that can include cataract
formulation, elevated intraocular
pressure (IOP), delayed healing
and secondary infection development.1,5,10,11
Intravitreal steroid options include
Kenalog (triamcinolone acetonide,
Clint Pharmaceuticals) or Triesence
(triamcinolone acetonide preservative-free, Alcon). While both are
effective, only Triesence is approved
by the FDA for intraocular use. Sustained-release intravitreal implants
Ozurdex (dexamethasone 0.7mg,
Allergan), Retisert (fluocinolone
acetonide 0.59mg, Bausch + Lomb)
and the insert Iluvien (fluocinolone
acetonide 0.19mg, Alimera) may
be effective for up to six months,
30 months and three years, respectively.10,11 While intravitreal steroids
are effective in suppressing intraocular inflammation, the Multicenter
Uveitis Steroid Treatment (MUST)
trial determined that patients with
chronic uveitis saw improved visual

This image show anterior vitreous cells in a patient with pars planitis.

outcome with systemic immunosuppressive therapy compared with
Retisert implant alone through seven
years of follow up.12
In patients for whom inflammation cannot be controlled locally
(a typical problem for those with
posterior uveitis and panuveitis),
systemic immunosuppression is necessary. Prednisone, given orally or
intravenously, is effective for shortterm control of inflammation.1,2,5,10
For patients with chronic uveitis that
requires years of immunosuppression, significant systemic side effects,
including elevated blood pressure,
blood glucose dysfunction, gastrointestinal ulceration, fluid retention,
osteoporosis and neuropsychiatric
effects, make long-term treatment
with steroids unpleasant—and typically unfeasible.10
Given the inability to treat
chronic inflammation with systemic
steroid agents, conventional noncorticosteroid immunosuppressive
agents—also referred to as diseasemodifying antirheumatic drugs
(DMARDs)—or antimetabolites

including methotrexate, azathioprine
and mycophenolate mofetil have
been used adjunctively to minimize
systemic steroid treatment.5,7,8,10 In
general, DMARDs are administered
orally and act to suppress the entire
immune system, as compared with
biologic agents which are generally
administered by subcutaneous injection or intravenous infusion and
target specific locations within the
inflammatory cascade.1,8,10 Effectiveness of conventional DMARDs
may take months to determine.8,10,14
Each medication carries specific side
effects, which include bone marrow
suppression and liver toxicity.8,10
In rheumatologic disease, research
shows, biologic agents such as
TNF-α inhibitors and interleukin
blockers are often more effective
than traditional DMARDs alone.14
Contemporary management of
noninfectious uveitis favors aggressive treatment early in the disease
course, especially for chronic or
relapsing uveitis cases.1
Doctors frequently use biologic agents, either alone or in
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combination with
lymphoma in
steroids or tradipatients with
tional DMARDs, to
rheumatoid
control inflammation
arthritis and
and to prevent assopediatric
ciated vision-threatCrohn’s disening consequences
ease.15
including macular
Prior to
edema, optic nerve
initiation
disease or exudaof therapy,
tive retinal detachpatients must
ment.1,5,8,15
undergo a
complete
Biologic agents,
physical
while technically
evaluation
DMARDs, are bioto establish
engineered
baseline
complexes which
organ functarget specific immution and rule
nologic modulators, This fundus photograph of inactive serpiginous choroiditis shows classic RPE and
out associwhich are either up- retinal atrophy.
ated systemic
or down-regulated in
inflammatory disease and infecuveitis.2,5,7,8,10 Inflammatory compopro-inflammatory signaling protein,
nents of the immune system—which which is expressed in uveitis.8,10,16,18
tion.1,4 Risk of malignancy should
include regulatory T-lymphocytes
TNF-α interacts with membrane
also be assessed.1,15,29 Patients should
that produce cytokines such as
receptors which, when activated,
have a baseline complete blood
TNF-α and interleukins—can be
may signal apoptosis, activation
count with differentiation, puritargeted at various levels to suppress or proliferation.16,18 In the normal
fied protein derivative testing and
downstream inflammation.2,5,6,10,16
state, typically no detectable level
chest radiograph to ensure no latent
Available treatments focus on
of TNF-α exists in the aqueous and
tuberculosis infection.4,15 MS can be
10,16
inflammatory targets, which often
vitreous humor.
exacerbated or induced by TNF-α
Elevated serum
overlap in uveitis cases.6,10,16
inhibition.1 As pars planitis is associTNF-α is found in cases of inflamBiologic agents have been sucmation—including inflammation
ated with MS, pre-treatment magcessfully used to treat rheumatodue to trauma or immune-mediated
netic resonance imaging (MRI) must
logic conditions such as rheumatoid
processes.16 Currently available
be considered to rule out demyelinarthritis, plaque psoriasis, Crohn’s
TNF-α inhibitors block various porating disease, especially for patients
disease and ankylosing spondylitis;
tions of the TNF-α pathway.10
with intermediate uveitis.1,6,15
however, only a few specific groups
Blocking a specific cytokine
While undergoing treatment with
of immune mediators are effective
(e.g., signaling molecule), results
TNF-α inhibitors, serologic evaluin uveitis treatment.8,10,14,17 All bioin decreased immune response
ation including a complete blood
logic agents currently available were and often has secondary effects on
count with differential and metadeveloped for conditions other than
other immunological pathways,
bolic panel, may be ordered monthly
uveitis, so the challenge to applying
which can cause significant adverse
for the first three months of treatthese therapies is determining the
events.18 Adverse drug effects of
ment and every two to four months
appropriate dosage for an adequate
TNF-α inhibitors include unmasking afterwards.16
therapeutic response.2,8 A higher
or inducing demyelinating disease,
While many TNF-α inhibitors
such as multiple sclerosis (MS),
dosage at more frequent intervals is
have been studied for the treatment
reactivation of latent tuberculosis,
often required for control of uveitis.16
of noninfectious uveitis, two comor viral hepatitis, auto-antibody
mon ones, Remicade (infliximab,
formation and systemic lupus eryTNF-α Inhibitors
Janssen Biotech) and Humira (adalithematosus.1,16,18 Additionally, the
The most common biologic agents
mumab, Abbvie), have recently been
used in the treatment of uveitis are
literature shows some controversy
recommended by an expert panel as
TNF-α inhibitors.1,2 TNF-α is a
over a potential increased risk of
first-line immunomodulatory
REVIEW OF OPTOMETRY MAY 15, 2018

097_ro0518_f8_OSC.indd 99

99

5/8/18 3:59 PM

OP T OME T R IC S T U DY C E N T E R

treatment in Behçet’s disRituxan is administered
ease.18
intravenously and binds to
Remicade is given as
CD20 on B-cells, resulting
an intravenous infusion
in a combination of downto suppress inflammastream effects including
tion by binding to free
B-cell elimination, which
and membrane-bound
permits their natural
TNF-α to block activation,
replacement.24 In addition
thereby reducing downto being approved for the
stream inflammation.18,20
treatment of certain forms
The majority of studies of
of leukemia and lyminfliximab in uveitis are
phoma, it is often used as
in patients with JIA- and
an off-label treatment for
Behçet’s-associated uveitis
refractory cases of systemic
due to the need for longlupus erythematosus and
term treatment and the
for uveitis due to juvenile
vision-threatening nature
idiopathic arthritis.6,24
of the sequelae of chronic
Uncommon but potentially
uveitis.8,18,21 In Behçet’slife-threatening side effects
associated uveitis, complete
include progressive multiremission was achieved with Fundus photograph of inactive serpiginous choroiditis shows
focal leukoencephalopathy,
infliximab alone in 86% of retinal atrophy and RPE hyperpigmentation.
which results in progrespatients.1,5 Inflammation
sive, irreversible white
control was achieved in as little as
While TNF-α inhibitors share a
matter destruction.24
two weeks, which was more rapid
similar mechanism of action, effecType I interferons, including interthan treatment with intravenous cor- tiveness in controlling intraocular
feron alpha 2a, alpha 2b and interticosteroid or intravitreal triamcinoinflammation of one agent does not
feron beta are effective in decreasing
lone alone.21
necessarily mean that all agents will
inflammation in Behçet’s- associated
Humira is an FDA-approved
be equally effective.
uveitis and intermediate uveitis assobiologic agent for the treatment of
Enbrel (etanercept, Amgen) is
ciated with MS.5,10 Type I interferons
noninfectious uveitis and is indian isoform of the TNF receptor
increase the production of regulacated for intermediate, posterior and that inhibits inflammation through
tory T-cells, which helps to keep the
panuveitis in adults.18 Researchers
blockage of TNF-α and TNF-β from immune response in check.6 While
binding to the active TNF recepbelieve adalimumab has less immuinterferon drugs may result in flutor.16,18 Although etanercept is effecnologic activity than infliximab due
like symptoms and depression, they
to its chemical structure. It blocks
tive in controlling inflammation in
are not associated with unmasking
the inflammatory cascade by binding systemic conditions, it has shown
of demyelinating disease or reactivasoluble and membrane-bound TNFno benefit in improving intraocular
tion of latent tuberculosis.5,10
13,15,16,18
Off label, research shows
α.
inflammation compared with plaOrencia is a biologic agent under
an additional benefit in controlling
cebo, and there is some, although
investigation for the control of
anterior segment inflammation in
limited, evidence that etanercept
inflammation in uveitis. It suppresses
patients with ankylosing spondylimay induce uveitis and sarcoid-like
inflammation by binding to CD80
tis.17 Adalimumab is administered
disease.1,2,6,18
and CD86 receptors on antigen presubcutaneously, although it is cursenting cells, which downregulates
rently undergoing trials for intravitNon-TNF-α Inhibitors
T-cell activation and reduces the
real administration.23
Researchers are exploring nonimmune response.6
Safety of treatment with TNF
TNF-α inhibitors such as Rituxan
alpha inhibitors such as infliximab
(rituxumab, Genentech), type I
Interleukin Blockers
and adalimumab has not been evalu- interferons and Orencia (abatacept,
Cosentyx (secukinumab, Novartis)
ated in pregnant patients; however,
Bristol-Myers Squibb) for the treatis an interleukin blocker used for the
they are considered to be pregnancy
ment and management of noninfectreatment of psoriasis, ankylosing
category B agents by the FDA.6,18
tious uveitis.
spondylitis and psoriatic arthritis.7
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Cystoid macular edema, seen here using OCT, is frequently observed in uveitis patients.

Secukinumab binds and blocks IL17A, which is present in high levels
in Behçet’s disease, but in low levels
in healthy patients.1,25 Secukinumab
is most effective intravenously, but
it is not currently recommended for
the treatment of non-infectious uveitis due to the limited data to support its use.1,25
Researchers are investigating
other agents, including daclicizumab, gevokizumab and toclizumab,
due to their theoretical potential to
reduce inflammation in uveitis.2,26

Calling it Like it Is
A contemporary approach to uveitis
diagnosis begins with a careful history and review of systems and a
clinical examination that includes
a dilated fundus examination and
ancillary testing, when necessary.4
A proper dilated fundus examination can rule out masquerade
syndromes and secondary causes
of presumed inflammation.19 Many
nonuveitic conditions can present
clinically as a red eye with anterior
chamber cell and flare, including
leukemia and intraocular foreign
body.4,19 Pigmented retinal epithelial
cells in the anterior vitreous due to
peripheral retinal break may appear
as vitreous haze.19 Uveal melanoma
can give rise to cells and flare due to
breakdown of the blood-retinal barrier and leakage of proteins.4,19
The standardization of nomenclature in uveitis was developed

to accurately and consistently
describe features of uveitis amongst
clinicians.27 It takes into account a
description of the uveitis, including location of the primary site of
inflammation, onset (sudden or
insidious), laterality, duration (limited or persistent) and course (acute,
chronic or recurrent) based on history of the condition and clinical
characteristics.4,19,27
Sudden-onset uveitis is considered
to be acute when a single episode
is of limited duration, lasting less
than three months.27 Chronic uveitis
will relapse as soon as treatment is
discontinued.4 In anterior uveitis,
if topical steroid treatment is withdrawn, or tapered too quickly, a true
acute form of uveitis may appear to
be chronic.10
Intraocular inflammation is best
treated aggressively, and topical
ocular steroids should not be tapered
until there is complete resolution of
the inflammation—that is, no cells,
flare or conjunctival hyperemia.
Chronic disease is likely to have
insidious onset and be persistent in
duration.4,27 These particular cases
typically require systemic immunosuppressive therapy due to the
inability to control inflammation
adequately with local treatment
alone.4,10
Recurrent acute uveitis episodes
are separated by a period of quiescence of at least three months before
recurrence.4,10,27 Patients with recur-

rent, acute uveitis only require treatment during an active episode.4
Uveitis may be unilateral, alternating or bilateral.4,27 Identifying
cases of bilateral asynchronous disease—where one eye is affected first,
then the other becomes involved—is
key as they are often associated
with chronic ocular or systemic disease.4,27
Anatomic description of uveitis
is based on the location of primary
inflammation.4,27 In anterior uveitis,
the primary site of iris and ciliary
body inflammation is manifested in
the anterior chamber, but there may
be “spill-over” inflammation behind
the lens into the anterior vitreous.27
Intermediate uveitis, which includes
pars planitis, is characterized by
signs of inflammation, primarily in
the vitreous, clinically observed as
vitreous haze.27 It is important to
recall that inflammation can also
“spill-over” from the vitreous into
the anterior chamber. Findings common in anterior uveitis, such as
posterior synechiae and peripheral
anterior synechiae, are not likely to
be found in intermediate uveitis.4,27
If synechaie are observed in what
appears as an intermediate uveitis,
there is likely to be a second, primary site of inflammation in the
anterior segment. Posterior uveitis
includes involvement of the retina
and/or choroid and can be classified
as retinitis, choroiditis, retinal vasculitis or neuroretinitis. Panuveitis
includes inflammation throughout
the eye.27
For anterior uveitis, clinical
features revealed by a careful case
history and close examination of
the anterior segment will assist in
making the correct diagnosis. For
example, the presence of a hypopyon puts both Behçet’s disease and
HLA-B27-associated uveitis high
on the list of differential diagnoses.3,4,7 In patients with recurrent,
acute onset unilateral or unilateral
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alternating uveitis, an underlying
spondylarthropathy is likely.4,17 Heterochromia, iris atrophy and diffuse,
stellate keratic precipitates will guide
the diagnosis towards Fuch’s heterochromic uveitis.3,4
With a case description based on
history, review of systems and clinical findings, we can guide our
laboratory evaluation, if necessary,
from differential diagnosis.

Narrowing Down the Cause
Infectious causes of uveitis include
tuberculosis, Lyme disease, cytomegalovirus, syphilis and herpes.3,4,6
Each has varied clinical features, relevant historical features and potential systemic findings that patients
should be queried for through a
careful history and targeted review
of systems.4 Identification of an
infectious cause will guide the course
of treatment—which may include
anti-inflammatory agents, including biologic agents, once infection is
under control—to prevent inflammatory damage from the disease.1,8
Noninfectious causes of uveitis
may be associated with systemic diseases including sarcoidosis, Behçet’s
disease, Vogt-Koyanagi-Harada
syndrome, ankylosing spondylitis
and juvenile idiopathic arthritis
(JIA).4,6,8,17,28,29 While angiotensinconverting enzyme (ACE) may be
elevated in sarcoidosis, it has a low
positive predictive value (22%),
which limits its utility as a screening tool.4,29 A review of systems that
focuses on specific organ systems
including lungs, skin and reticuloendothelial system (liver, spleen, lymph
nodes), will help to guide your diagnostic approach.4,29 In diseases such
as Behçet’s disease and Vogt-Koyanagi-Harada syndrome, the diagnosis is made on clinical features,
as no diagnostic laboratory studies
exist. Risk factors for “masquerade
syndromes” in uveitis should always
be considered.2,4,19

Keratic precipitates are visible on the corneal endothelium with SD-OCT imaging.

In many cases of uveitis, an
underlying cause will not be determined.1,4,6 After the completion of a
careful clinical examination, ancillary testing and indicated laboratory
work, in the absence of infection,
neoplasm or systemic disease, uveitis
may be determined undifferentiated.4
The traditional term, “idiopathic,”
which we may be more familiar
with, is a less precise descriptor.
Undifferentiated noninfectious uveitis can be understood to be due to
an inappropriate immune system
response to an inflammatory trigger
and, as such, is not truly idiopathic.4,6 Complete remission of undifferentiated forms of uveitis is possible
through a presumed re-education
process of the immune system.2,5,7
The diagnostic approach to uveitis
should consider each form of the
condition to be separate, but with
overlapping features.4 Each case of
uveitis should be approached carefully and systematically so focused
laboratory or ancillary testing can be
obtained when indicated.

Literature Prevalence
The literature evaluating the efficacy
of specific biologic agents is dominated by two specific conditions:
Behçet’s disease and JIA. These two
conditions manifest quite differently,
but share similar sequelae of uveitis
including vision loss due to macular

edema, choroidal neovascularization and hypotony.18,28,30,31 They
both also require chronic immunosuppression due to the nature
of disease. JIA-associated uveitis
involves patients younger than 16,
and Behçet’s disease uveitis typically
affects working-age patients.28,30,31
As such, the need for effective,
steroid-sparing therapies make
biologic agents a promising group
of treatments for the prevention of
vision loss in the school and working population.
Behçet’s disease is presumed to
be a result of a significant systemic
inflammatory response.31 No specific
laboratory test exists to confirm
the diagnosis; rather, diagnosis is
based on the presence of disease
manifestations including oral lesions,
urogenital ulcerations, skin nodules—most commonly on the lower
extremities—and uveitis classically
characterized with the presence of
hypopyon.22,25,31 Uveitis associated
with Behçet’s disease typically takes
on a relapsing and remitting course
that affects the anterior or posterior
segment.18,22,25,31 A positive pathergy
test, which indicates hypersensitivity to minor trauma, may aid in the
diagnosis of Behçet’s disease; however, due to low sensitivity, especially
in the North American population, a
positive pathergy test is not required
for diagnosis.25
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JIA is a group of conditions that
result in arthritis lasting more than
six weeks in children younger than
16.18,28,30 The number of joints
affected, presence of fever and skin
rash and laboratory results help classify JIA.28,30 These conditions have
varying serological findings
including potential rheumatoid factor positivity, HLA-B27 positivity
and ANA positivity.28,30 Patients
who have high ANA and who have
an earlier age of onset of arthritis are
more likely to develop uveitis.28,30
In JIA, the most common presentation of uveitis is bilateral insidious
onset, chronic anterior uveitis.4,28,30
Treatment with biologic agents in
uveitis patients has been frequently
the target of study due to the condition’s profound potential for vision
loss from secondary complications
including macular edema, band
keratopathy, uveitic glaucoma and
hypotony, resulting in poor visual
prognosis.18,28,30 As this condition
manifests in childhood, vision loss
has profound impact on the patient’s
life.

Precision Medicine
Currently, systemic biologic agents
are generally used off-label as
second-line therapy for control
of inflammation in patients with
noninfectious uveitis who are not
controlled with corticosteroids
alone.1,7,10 Access to biologic agents
can be challenging due to lack of
FDA support for the majority of
available treatments. General treatment trends in chronic uveitis are
evolving from high-dose corticosteroids with delayed antimetabolites,
to earlier adoption of biologic
agents, with limited corticosteroid
use.1,10
The best route of administration
of biologic agents in chronic noninfectious uveitis, particularly intermediate, posterior and panuveitis, is
still uncharted. While intravitreal or

Data Interpretation
Challenges
Clinical relevance of studies that evaluate efficacy of biologic agents in uveitis is
often difficult to determine.6 The rarity of
the conditions being studied means trials
are often limited to small cohorts and are
often retrospective in nature.6 Many of the
available studies use a range of inclusion
criteria, including different forms of underlying causes of uveitis, as well as outcome
measures—making it difficult to directly
compare results and apply findings to a
broader population.6,9

local therapy seems logical to ensure
high-dose treatment to the specific
structures affected and minimizing
systemic effects, uveitis is considered
secondary to an abnormal systemic
immune reaction and, as such, systemic therapy may be necessary for
effective treatment.6
Underlying pathogenesis of uveitis
varies greatly. Specific immune targets may be central to the inflammatory cause in one disease state, but
minimally important in another. The
challenge is applying immunological
mechanisms to complex, multifactorial diseases in an effort to achieve a
predictable, repeatable response.16
While non-corticosteroid treatment options exist, many more
are in the pipeline. For now, an
informed individualized approach
to the treatment of uveitis that best
suits a particular patient’s disease
course takes into account the cause
of uveitis, systemic comorbidities
and previous therapies. The not-sodistant future of uveitis management
will involve a precision approach,
which will focus on particular pathway targets in complex disease states
in a specific genetic environment to
determine optimal treatments. ■
Dr. Steen is an attending optometrist and assistant professor of ocular
pharmacology at Nova Southeastern
University’s College of Optometry.
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1. Recurrent uveitis episodes are separated by
a period of quiescence of at least ______.
a. One week.
b. One month.
c. Three months.
d. Six months.
2. Behçet’s disease is commonly
characterized by:
a. Positive ANA, uveitis and nodules on the
lower extremities.
b. Elevated ACE, uveitis and nodules on the
lower extremities.
c. Positive HLA-B27, uveitis and nodules on
the lower extremities.
d. Uveitis, nodules on the lower extremities
and mucosal ulcers.
3. Alternative therapies for the treatment of
chronic uveitis are needed as:
a. Side effects of long-term steroids are often
intolerable.
b. Systemic steroids do not reduce
inflammation in uveitis.
c. Conventional DMARDs are more effective in

treating uveitis than steroids.
d. In the majority of patients with chronic
uveitis, there is no need for alternatives to
steroid therapy.
4. Which of the following is an infectious
cause of uveitis?
a. Sarcoidosis.
b. Ankylosing spondylitis.
c. Vogt-Koyanagi-Harada syndrome.
d. Syphilis.
5. Which of the following is true regarding
conventional DMARDs and biologic agents?
a. Biologic agents are typically administered
orally.
b. Conventional DMARDs may be efficacious
after a single dosage.
c. Biologic agents target a specific location
within the immune system.
d. An example of a conventional DMARD is
etanercept.
6. When treating unilateral sudden onset,
acute anterior uveitis:
a. Biologic agents should always be
considered as a first-line therapy.
b. Patients should first undergo a complete
serological evaluation to evaluate for
infectious and noninfectious causes, and
underlying malignancy.
c. Topical steroids should not be tapered
until complete resolution of all signs of active
inflammation.
d. Dilation is not necessary unless visual
acuity is reduced.
7. Which of the following agents is
currently FDA approved for the treatment of
noninfectious uveitis?
a. Adalimumab.
b. Etanercept.
c. Infliximab.
d. Rituximab.
8. JIA-associated uveitis is typically:
a. Sudden onset.
b. Limited to the posterior segment.
c. Insidious onset.

d. Uveitis is uncommon in patients with JIA.
9. Presence of hypopyon may be
characteristic of what underlying systemic
condition?
a. Sarcoidosis.
b. Behçet’s disease.
c. JIA.
d. Hypopyon does not occur in uveitis.
10. The preferred contemporary term
for uveitis that cannot be attributed to an
underlying condition is:
a. Idiopathic.
b. Undifferentiated.
c. Unknown.
d. Uncharted.
11. Advantages of an intravitreal implant or
insert compared with intravitreal injection
include:
a. Sustained release of steroid.
b. Shorter duration of action.
c. Less risk of adverse event.
d. Smaller needle.
12. Pars planitis is a form of:
a. Anterior uveitis.
b. Intermediate uveitis.
c. Posterior uveitis.
d. Panuveitis.
13. The general concept of biologic therapy
is to:
a. Broadly suppress systemic inflammation.
b. Use immunologic agents to act on specific
immune system targets to alter the immune
response.
c. Block the production of arachidonic acid.
d. Block the production of cyclooxygenase.
14. In a patient with chronic intermediate
uveitis who wishes to become pregnant, the
most appropriate therapy may be:
a. Leflunomide.
b. Adalimumab.
c. Methotrexate.
d. Azathioprine.
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15. Which steroid-sparing treatment may be
safe and effective in a patient with multiple
sclerosis and concomitant intermediate
uveitis?
a. Adalimumab.
b. Interferon alpha 2a.
c. Infliximab.
d Etanercept.
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16. Which of the following are features of the
standardization of nomenclature in uveitis?
a. Location of the primary site of
inflammation.
b. Onset.
c. Laterality.
d. All of the above.
17. Side effects of TNF-α inhibitors include:
a. Reactivation of latent tuberculosis.
b. Unmasking of MS.
c. Development of lupus erythematosus.
d. All of the above.
18. Which of the following is true regarding
Triesence?
a. It is not FDA approved for intraocular use.
b. It is less effective than Kenalog.
c. It is a preservative-free formulation of
triamcinolone acetonide.
d. It may be effective for up to three years
following intravitreal injection.
19. Adalimumab is FDA approved for
noninfectious uveitis through which route of
administration?
a. Periocular injection.
b. Subcutaneous injection.
c. Intravenous infusion.
d. Intravitreal injection.

Credit: This course is COPE approved for 2 hours of CE credit. Course ID is 57600-AS.
Sponsorship: This course is joint-sponsored by the Pennsylvania College of Optometry.
Processing: There is a four-week processing time for this exam.
Answers to CE exam:

Post-activity evaluation questions:

1.

A

B

C

D

2.

A

B

C

D

1=Poor, 2=Fair, 3=Neutral, 4=Good, 5=Excellent

3.

A

B

C

D

4.

A

B

C

D

21. Grow my understanding of long-term steroid use and
the potential of biologic agents.

1

2

3

4

5

22. Familiarize me with the biologic options available and
the differences between them.

1

2

3

4

5

23. Recognize the symptoms associated with uveitis and
understand the differential diagnosis.

1

2

3

4

5

24. Trace the origin of non-infectious causes of uveitis and
understand why that applies to using biologics.

1

2

3

4

5

25. Understand the experiences patients with different types
of uveitis can expect.

1

2

3

4

5

26. Become familiar with the prevelance of—and various
research into—uveitis.

1

2

3

4

5

5.

A

B

C

D

6.

A

B

C

D

7.

A

B

C

D

8.

A

B

C

D

9.

A

B

C

D

10.

A

B

C

D

11.

A

B

C

D

12.

A

B

C

D

13.

A

B

C

D

14.

A

B

C

D

15.

A

B

C

D

16.

A

B

17.

A

B

C

D

18.

A

B

C

D

19.

A

B

C

D

20.

A

B

C

D

C

D

Rate how well the activity supported your achievement of these learning objectives:

Rate the quality of the material provided:
1=Strongly disagree, 2=Somewhat disagree, 3=Neutral, 4=Somewhat agree, 5=Strongly agree

27. The content was evidence-based.

1

2

3

4

5

28. The content was balanced and free of bias.

1

2

3

4

5

29. The presentation was clear and effective.

1

2

3

4

5

30. Additional comments on this course:

Please retain a copy for your records. Please print clearly.
First Name

20. Which of the following is true regarding
TNF-α inhibitors?
a. Abatacept and secukinumab are examples
of TNF-α inhibitors.
b. They are all administered subcutaneously.
c. Infliximab has shown to be effective in
patients with Behçet’s-disease associated
uveitis.
d. They are only effective in controlling
inflammation in posterior uveitis.
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Cornea+Contact Lens Q+A

Concentrate on Povidone-iodine
Its standard of care has been in place for decades, but a lower concentration could
provide steady results with less toxicity. Edited by Joseph P. Shovlin, OD
I know povidone-iodine is a
helpful ocular surface antiseptic
in virtually all situations. What is
the ideal concentration for topical
use for prophylaxis? What about for
therapeutic measures against an
assortment of pathogens?

A

“Researchers on povidoneiodine for ophthalmic
purposes started to pick up steam in
the 1970s,” says William G. Myers,
MD, of Chicago. “Back then, a
number of studies determined
that of the available pre-surgical
antiseptics, 10% povidone-iodine
was the least toxic to the cornea.”
That was used along with the simple
recommendation of washing your
face after surgery until the 1980s.
However, that concentration is still
relatively toxic and patients “will
feel a lot of sting,” says Dr. Myers.
Further research eventually led
to the adoption of 5.0% povidoneiodine used for three minutes at
a time as the standard of care for
preoperative ocular antisepsis. This
thinking has persisted for three
decades with many positive characteristics, including low cost, high
water solubility, absence of microbial resistance, ease of application
and storage and relatively low toxicity.1 However, new research suggests an even lower concentration
could achieve the same effect.
“That standard has not changed
for a third of a century, despite
the significant epithelial toxicity
observed,” says Dr. Myers. “Our
view is that the surgeon has to balance effectiveness at both high and

low concentrations of
bacteria.”
In a recent study, Dr.
Myers and a group of
researchers set out to
gauge the minimum concentration of povidoneiodine that reduces the
Using 1.0% or 0.25% povidone-iodine can be effective
bacterial load by 3 log
against cases of bacterial conjunctivitis, shown here.
units, which is required
of antiseptic agents by
the FDA. Results led the group to
According to Dr. Myers, poviconclude that “povidone-iodine
done-iodine can serve as an inex1.0%, applied in three 30-second
pensive alternative to antibiotics for
applications for preoperative surface recalcitrant corneal ulcer treatment.
disinfection might be as effective for One recent study found 1.25%
preoperative antisepsis” as the 5.0% povidone-iodine was just as effective in treating bacterial keratitis as
povidone iodine standard.2
“Povidone-iodine 1.0% applied
neomycin–polymyxin B–gramicidin
three times, spaced at least two
and ciprofloxacin 0.3%.4 This is
minutes apart, was as effective (as
particularly helpful in places with5.0% concentration) in an in vitro
out many medical resources, as
model,” the study said. “This could
povidone-iodine is inexpensive and
be accomplished in an in vivo situwidely available. For treatment of
ation by dosing once in the preopbacterial conjunctivitis, meanwhile,
erative area, once more on entering
Dr. Myers recommends using 1.0%
the procedure room and finally a
or 0.25% povidone-iodine frethird time after the lid speculum is
quently for several days.
placed.”
Overall, povidone-iodine is a
helpful antiseptic in most situations.
Therapeutics
However, when it comes to concenWhile povidone-iodine is commonly
tration, today’s standard of care may
used to prep for surgery, it isn’t
not be ideal for all situations. ■
just limited to preoperative use.
1. Chakrabarti A, John SR, Stephen V, Chakrabarti M. Povidone-iodine
A study out of Japan found that
in ophthalmology. Karala Journal of Ophthalmology. 2007;29(3):2826.
0.25% povidone-iodine can reduce
2. Silas MR, Schroeder RM, Thomson RB, Myers WG. Optimizing the
antisepsis protocol: Effectiveness of 3 povidone–iodine 1.0% applicathe anterior chamber bacteria
tions versus a single application of povidone–iodine 5.0%. J Cataract
Refract Surg. 2017;43(3):400-4.
contamination rate to zero when
3. Shimada H, Arai S, Nakashizuka H, et al. Reduction of anterior
used to irrigate the ocular surface
chamber contamination rate after cataract surgery by intraoperative
surface irrigation with 0.25% povidone–iodine. Am J Ophthalmol.
during a procedure.3 Additionally,
2011;151:11-7.
4. Isenberg SJ, Apt L, Valenton M, et al. Prospective, randomized cliniit can be used therapeutically for a
cal trial of povidone-iodine 1.25% solution versus topical antibiotics
for treatment of bacterial keratitis. Am J Ophthalmol. 2017;176:244-53.
number of ocular conditions.

Photo: Alan G. Kabat, OD
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Urgent Care

What Lies Beneath
Thickness is a bad thing when it signifies this underdiagnosed condition.
By Jim Williamson, OD, Meagan Williams, OD, and Richard Mangan, OD

U

veal effusion syndrome
(UES) is a rare clinical entity
with the potential to cause
devastating visual consequences.
Uveal effusion itself refers to transudation from the choriocapillaris
into the suprachoroidal space, which
causes subsequent choroidal thickening and detachment.1 It may also
lead to subretinal fluid and serous
retinal detachments.2 Causes of
uveal effusion include inflammation—which can result from trauma,
scleritis, photocoagulation or uveitis—and hydrostatic conditions
such as hypotony, primary angle
closure glaucoma and drug-induced,
arterio-venous fistula.1
When uveal effusion occurs in
the absence of inflammation or
hydrostatic changes, the term UES
applies, making it a diagnosis of
exclusion.1–3 Investigators believe
UES patients have an abnormality of
the choroid or sclera.1,4 Most cases
of UES involve peripheral choroidal
detachments. However, posterior
uveal effusion syndrome (PUES), a
variant of UES, remains isolated to
the posterior pole.4,5

Case Example
A 59-year-old Caucasian male
presented with a chief complaint
of blurred spots in his vision, more
so in his left eye than his right. The
spots were constant and did not
change with eye movement. The
symptoms in his left eye had been
present since he underwent cataract surgery in 2012 with gradual
enlargement and changes in shape of
the spots. Conversely, the area in his

Fig. 1. Above, this OCT B-scan shows the patient’s right eye.
Fig. 2. This OCT B-scan
shows the patient’s left eye.
The posterior subretinal fluid
that may have extended from
the cystic spaces is noted
with red arrows at the optic
disc margin.

right eye had only been present for
two weeks. The patient described his
vision as “looking through water.”
His best-corrected visual acuity measured 20/20 OD with
+1.50D, and 20/30+2 OS with
+0.75-0.75x090. His ocular history
included pterygium removal from
the left eye in 1980. His medical
history was positive for hypertension and gout. No medication use
was reported. Anterior segment
examination revealed nasal corneal
scarring consistent with the previous pterygium surgery in the left
eye; and presbyopia-correcting
intraocular lenses in both eyes with
mild posterior capsular opacification. Prior to cataract development,
the patient maintained acuities of
20/20 OD and OS with a refractive
error of +3.00 OD, and +3.75 OS.

Intraocular pressures (IOP) obtained
with Goldmann tonometry were
13mm Hg OD and OS. Dilated
fundus exam results included flat,
pink optic nerves with a cup-to-disc
ratio of 0.25 round OU. Scattered
areas of retinal pigment epithelial
(RPE) disruption were noted within
the posterior pole in both eyes. Optical coherence tomography B-scans
(OCT-B) with enhanced depth imaging (EDI) were obtained along with
fundus autofluorescence (FAF) pictures and ultrasound B-scans.
The OCT-B EDI scans (Figures
1 and 2) demonstrated marked
pachychoroid of nearly 600µm OD
and 700µm OS. FAF of the right
eye highlighted an area of autofluroescence approximately the size
of the macula inside the superior
temporal arcade (Figure 3). OCT-B
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Urgent Care
Discussion
UES is an uncommon diagnosis
where uveal effusion and serous retinal detachment are the most characteristic clinical findings.1 It has a
middle aged-male predilection, and
65% of cases occur bilaterally.1,3
UES is closely related to nanophthalmos or hyperopia and a thick
sclera, and is rarely accompanied by
significant inflammation.1,6 It results
from abnormal transscleral diffusion
of choroidal extravascular proteins
from the suprachoroidal space.3,7
This leads to vortex vein compression and subsequent congestion
of choroidal veins.3 Pachychoroid
ensues from fluid accumulation, thus
setting the stage for ciliochoroidal
and non-rhegmatogenous retinal
detachments.
When UES is confined to the posterior pole, the alternative diagnosis
PUES applies. Speculation exists
as to the mechanism of fluid transfer into the posterior pole. In this
patient, the posterior subretinal fluid
may have extended from the cystic
spaces noted at the optic disc margin—see the arrows in Figures 1 and
2. Research shows this in patients

Fig. 3. This image shows an area of
autofluorescence in the superotemporal
arcade of the right eye.

Fig. 4. OCT-B scans in the same area
reveal a serous retinal detachment.

scans of this area confirmed a serous
retinal detachment (Figure 4). The
more diffuse autofluorescence in the
FAF image of the left eye (Figure
5) included two areas of increased
intensity superior and superotemporal to the optic nerve (exaggerated
due to instrument gain amplification). A retinal thickness map of
the segmented outer nuclear layer
(ONL) in the left eye (Figure 6) illustrated the extensive areas of ONL
atrophy. The “hot spot” correlated
to a focal retinoschisis. The FAF

of the left eye also shows an area
absent of autofluorescence about
1DD superotemporal to the macula.
An OCT-B scan through this area
revealed outer retina and RPE
atrophy (Figure 7). The ultrasound
B-scan (Figure 8) exhibited a thickened retina-choroid-sclera complex,
but no peripheral choroidal detachments, which correlated to clinical
findings. An ultrasound biomicroscopy scan was not obtained due
to the lack of peripheral choroidal
involvement.

Fig. 5. Fundus autofluorescence OS shows
two areas of increased intensity superior
and superotemporal to the optic nerve.

Fig. 6. A retinal thickness map of the eye illustrated extensive areas of outer nuclear
layer atrophy.
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with PUES.4,5 One team even
of serous retinal detachment
postulated that a combination
improved (Figure 4) while othof RPE and photoreceptor loss
ers remained relatively stable.
in the presence of a temporal
The fovea remained flat with
disc crescent could facilitate the
intact architecture OU.
movement of choroidal fluid
UES and PUES can lead to
to the neurosensory retina.5
serious and permanent vision
This anatomical appearance of
loss, but prompt recognition
a thick peripapillary choroid
Figs. 7. This OCT-B scan reveals the left eye’s outer
of their characteristic clinical
and disc crescent may present a retina and RPE atrophy.
signs and appropriate ancillary
weak link in the blood-retinal
testing will guide management
barrier.4 A fluorescein angiosteroid use, Type A personality, or
strategies. Diagnosing UES or
gram could pinpoint these areas of
other medications associated with
PUES necessitates the use of multiperipapillary leakage (this patient
the disease.
modal imaging and expanded critideclined consent for the procedure).
Third, cataract surgery may exaccal thinking. ■
UES is thought to be extremely
erbate existing UES.1,4 Our patient
1. Haque R. Efficacy and safety of dexamethasone/povidonerare and few reports of PUES exist
self-reported a blurred spot post cat- iodine ophthalmic suspension in adenoviral conjunctivitis.
Presented at: Association for Research and Vision in Ophthal1,3-5
in the literature.
This may be
aract extraction which would appear mology annual meeting; May 7-11, 2017; Baltimore.
2. Levinger E, Trivizki O, Shachar Y, et al. Topical 0.03%
due to a lack of diagnostic acumen.
to support this correlation.
tacrolimus for subepithelial infiltrates secondary to adenoviral
Middle-aged to older patients preFinally, the peripapillary cystic
keratoconjunctivitis. Graefes Arch Clin Exp Ophthalmol.
2014;252(5):811-6.
senting with pigmentary changes
spaces in both eyes were consistent
3. Özen Tunay Z, Ozdemir O, Petricli IS. Povidone iodine in
and subretinal fluid may erroneously with the fluid leakage theory in
the treatment of adenoviral conjunctivitis in infants. Cutan
Ocul Toxicol. 2015;34(1):12-5.
be diagnosed with exudative macuPUES proposed by others. All the
4. Pepose JS. Topical Ganciclovir for the treatment of
lar degeneration. In these cases, the
above combined with the hyperopic
adenovirus conjunctivitis. Advanced Ocular Care. peposevision.com/wp-content/uploads/2014/05/aoc0912_Corclinician should image the choroid
status and thickened sclera (Figure
nea_Pepose.pdf. September/October 2012. Accessed Feb.
12, 2018.
with OCT-B EDI to evaluate for
8) edged PUES to the more likely
5. Pepose JS, Price F, Goldberg D, et al. A placebo controlled
pachychoroid.
diagnosis.
comparison of topical Zirgan versus Genteal gel for the treat-

PUES Diagnoses

Treatment

The disease may also be confused
with central serous chorioretinopathy (CSR) as similar clinical findings,
multimodal imaging results and
demographics (male predilection)
exist. As with this patient, comparable data made CSR a strong diagnostic contender. The lean toward
an ultimate PUES diagnosis hinged
on several factors.
First, a meta-analysis found the
mean subfoveal choroidal thickness
in patients affected by CSR to be
413.1 ± 93.0µm.8 Using this data,
the right eye’s choroidal thickness
in this patient would be almost two
standard deviations above the mean;
while the left eye’s choroidal thickness would be three times above it.
Second, the patient did not exhibit
CSR risk factors such as cortico-

Both UES and PUES are difficult to
manage and often follow a relapsing
course.6 Full-thickness sclerectomy
is the surgical treatment of choice
by many for UES, but outcomes
are variable.1 In their case of PUES,
investigators reported effective treatment with oral acetazolamide for
the acute stage, with a switch to the
topical form for maintenance. They
cited a 2009 literature review which
shows posterior pole effects from
topical carbonic anhydrase inhibitor therapy and theorized that since
PUES is isolated to the posterior
pole, this treatment may increase
fluid transport from the subretinal
space to the choroid.4 In this case,
the patient declined any treatment
and elected to observe the condition. At eight months, some areas

ment of adenovirus conjunctivitis. NIH. clinicaltrials.gov/ct2/
show/record/NCT01533480. Accessed Feb. 12, 2018.
6. Sambursky R, Tauber S, Schirra F, et al. The RPS adeno
detector for diagnosing adenoviral conjunctivitis. Ophthalmology. 2006;113(10):1758-64.
7. Hillenkamp J, Reinhard T, Ross R. The effects of cidofovir
1% with and without cyclosporin A 1% as a topical treatment
of acute adenoviral keratoconjunctivitis. Ophthalmology.
2002;109:845-50.
8. Shiuey Y, Ambati B, Adamis A. A randomized, doublemasked trial of topical Ketorolac versus artificial tears
from treatment of viral conjunctivitis. Ophthalmology.
2000;107:1512-7.
9. Melton R, Thomas R. Stop EKC with a ‘silver bullet.’ Rev
Optom. 2008;145(11):77-81.
10. Pihos A. Epidemic keratoconjunctivitis: A review of
current concepts in management. Journal of Optometry.
2013;6(2):69-74.

Fig. 8. This ultrasound of the left eye
shows a thickened retina-choroid-sclera
complex, but no peripheral choroidal
detachments.
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Retina Quiz

Tel Me What You See
A patient’s fundus shows signs of an underlying disease.
By Eric Dillinger, OD, and Mark T. Dunbar, OD

A

57-year-old female presented for evaluation of possible
diabetic retinopathy. She has
had poorly controlled diabetes for
12 years and currently is on Januvia
(sitagliptin, Merck) and insulin. Her
hemoglobin A1c was 9.0 a month
earlier. She reported that the vision
in her right eye has been poor for
more than 10 years, but sees well
out of her left eye.
On examination, her bestcorrected visual acuities measured
20/40 OD and 20/20 OS. Confrontation visual fields were full-to-careful finger counting in both eyes. Her
ocular motility testing was normal
and her pupils were equally round
and reactive without an afferent
pupillary defect. Her anterior segment was unremarkable. Tensions
by applanation measured 17mm Hg
OU.
On dilated fundus exam, her
optic nerves appeared healthy with
a small cup and good rim coloration and perfusion in both eyes.
Examination of the macula in the
right eye showed obvious changes
(Figure 1). Close inspection of the
left eye also shows subtle findings
(Figure 2). Spectral-domain optical
coherence tomography (SD-OCT)
was also performed (Figures 3 and
4) and OCT angiography (OCT-A)
of the right eye is also available for
review (Figure 5).

Take the Retina Quiz
1. What do the small white spots
that are visible in the right eye represent?

Figs. 1 and 2. This is the right and left eye of our patient. Note the pigment changes
seen in the right eye. But don’t ignore the left eye—what do you see?

a. Drusen.
b. Exudate.
c. Retinal crystals.
d. Talc.
2. What is the essential finding on
the SD-OCT in the right eye?
a. Choroidal neovascularization.
b. Center-involved diabetic macular
edema.
c. Cystoid macular edema.
d. Scaring and parafoveal loss of the
IS/OS Junction.
3. What is the essential finding on
the SD-OCT of the left eye?
a. The OCT is normal.
b. Cystoid macular edema.
c. Internal limiting membrane
drape.
d. Subretinal fluid.
4. What is the correct diagnosis?
a. Macular telangiectasia.
b. Mild nonproliferative diabetic
retinopathy.
c. Chorioretinal scar from toxoplasmosis.
d. Retinal detachment.

5. How should this patient be managed?
a. Observation.
b. Observation right eye, anti-VEGF
treatment left eye.
c. Anti-VEGF therapy both eyes.
d. Pars plana vitrectomy, membrane
peel.
For answers, see page 122.

Diagnosis
We observed an obvious large
plaque of retinal pigment hyperplasia adjacent to the macula in
the right eye with parafoveal loss
of the inner segment/outer segment
(IS/OS) junction. We observed no
subretinal fluid, nor a choroidal
neovascular membrane. With direct
comparison of the SD-OCT, the
bright intraretinal hyperreflective
spot on the OCT represents the
retinal pigment epithelial (RPE)
hyperplasia, which is blocking
the transmission signal posterior
to the plaque. Remarkably, our
patient is still able to see 20/40 OD.
That should not be a big surprise

112 REVIEW OF OPTOMETRY MAY 15, 2018

112_ro0518_RQ.indd 112

5/8/18 4:04 PM

because, on close evaluation of
the OCT, the IS/OS junction at the
fovea is intact.
The other interesting findings in
the right eye were small refractile
white deposits scattered throughout the macula. They appeared to
be intraretinal and represent small
crystalline deposits. Of particular
interest were intraretinal crystals
in the left eye. What’s more, the
SD-OCT in the left eye is also quite
revealing. Slightly temporal to the
macula is what appeared to be a
small pocket of fluid or perhaps a
small retinal cyst. What this represents is an internal limiting membrane drape.
All these findings are typical for
macular telangiectasia (MacTel).

Discussion
MacTel can be autosomal dominant
but with reduced penetrance.1 MacTel is divided into two main types.
Type 1 is categorized as macular
aneurismal telangiectasia and type
2 as macular perifoveal telangiectasia.1-2 Our patient has type 2. In
type 1, patients are more likely to
have obvious vascular changes with
more pronounced aneurismal dilations and cystoid macular edema.
Type 2 patients will have minimal
exudation and a central lamellar
cyst with a “draping” of the retina
over the central cystic, which is seen
in the left eye of our patient on the
OCT. In addition, type 2 patients
will have loss of the retinal transparency and more subtle telangiectatic changes within the capillaries.
This can be seen on the OCT-A in
the right eye of our patient temporal to the macula. These subtle
telangiectatic vascular changes were
not as obvious on the OCT-A in the
left eye but they were present.
Another subtle finding in the left
eye is how the retinal veins temporal to the macula appear to be

Figs. 3 and 4. This
represents the
SD-OCT of the right
and left eye. Note
the changes within
each macula.

blunted or come to an abrupt stop.
What’s happening is that the veins
are making a right angle turn and
“diving” posterior into the macula.
We can’t see this in the right eye
because of the plaque of pigment,
which is also characteristic for the
late stages of MacTel.
Most patients will develop these
plaques of intraretinal pigment over
time. It’s usually not as extreme as
what is seen in our patient. This
may be in response to a chronic
incompetence of the retinal capillaries, which results in slow leakage
and atrophic changes in the photoreceptor layer.1 This stimulates the
pigment to migrate from the RPE
and extend into the sensory retina.
The pathophysiology may be similar to bone spicule-like pigmentation that is in retinitis pigmentosa.1
Patients can also develop choroidal neovascularization, which
can also result in scaring and RPE
hyperplasia. We were not sure why
the pigment was so dense in the
right eye of our patient and was not
present at all in the left eye. Perhaps
she had a CNV at one point in
time. Remember, our patient said
the vision in the right eye had been
reduced for more than 10 years.
In this case, our patient’s MacTel
was stable and required no treat-

ment. Of concern was a history of
concurrent poorly controlled diabetes. Even though she did not have
diabetic retinopathy, she is at risk
because of her elevated blood sugar
levels. She was counseled on the
importance of tighter control of her
blood sugar and asked to return for
follow-up in six months. ■
1. Hayreh SS, Zimmerman MB. Amaurosis fugax in ocular
vascular occlusive disorders: prevalence and pathogeneses.
Retina. 2014;34(1):115-22.
2. Hayrey SS. Acute retinal arterial occlusive disorders. Prog
in Retin Eye Res. 2011;(5):359-94.
3. Subramanian PS. How urgent is the treatment of transient
vision loss? Br J Ophthalmol. 2014;98(6):719-20.

Fig. 5. This OCT-A shows our patient’s
right eye.
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Review of Systems

The Dusky Side of Hypertension
Although uncommon, pheochromocytoma may present with ophthalmic signs.
By Carlo J. Pelino, OD, and Joseph J. Pizzimenti, OD

P

heochromocytomas—tumors
of the adrenal glands—are a
common cause of secondary
hypertension. While usually benign,
they may also present as, or develop
into, a malignancy.1 Because ocular
symptoms may be the first or even
the only sign, optometrists often see
these patients before an internist.
Thus, pheochromocytomas must be
in the list of differentials whenever a
patient presents with ocular evidence
of vascular disease.

Pheochromocytoma Basics
The adrenal glands sit on top of
each of the two kidneys. Chromaffin cells of the adrenal medulla, or
the inner area of gland, are responsible for synthesizing and releasing
catecholamines such as dopamine,
epinephrine (adrenaline) and norepinephrine (noradrenaline)—the
“flight or fight” neurohormones.1
Catecholamines stimulate alphaadrenergic receptors, resulting
in elevated blood pressure (BP),
increased cardiac contractility, glycogenolysis, gluconeogenesis and intestinal relaxation.2 They also stimulate
beta-adrenergic receptors, causing
increased heart rate and contractility. Increased blood pressure secondary to high catecholamine levels can
cause headaches, sweating, pounding heart, anxiety and chest pain.2
Pheochromocytomas are tumors
of the chromaffin cells. The term
pheochromocytoma refers to the
color the tumor cells acquire when
stained with chromium salts (in
Greek, phios means dusky, chroma

means color and cytoma means
tumor).2 Although pheochromocytomas occur in people of all races,
they are diagnosed less frequently
in blacks than in whites. They may
affect patients of any age, with peak
incidence from the third to the fifth
decades of life.1 Approximately 10%
occur in children.1
The majority of pheochromocytomas are sporadic. Approximately
30% result from inherited mutations, and roughly 10 genes have
been identified as sites of mutations.2
Tumors are malignant in 10% of
cases, and may be cured completely
by surgical removal.1 Pheochromocytomas can occur in combination
with other tumors and in some
familial syndromes. They have classically been associated with von
Hippel-Lindau (VHL) syndrome,
multiple endocrine neoplasia type 2
and neurofibromatosis type 1 (NF1).
Approximately 85% of the
tumors are located within the adrenal glands. When they occur outside
of the adrenal gland, they are termed
extra-adrenal pheochromocytomas,
or paragangliomas.1,2
Anything that can cause over-

Table 1. Major Causes of
Secondary Hypertension1,2,4,5
• Renal artery stenosis
• Renal parenchymal disease
• Estrogen use
• Coarctation of the aorta
• Pheochromocytoma
• Hyperaldosteronism
• Cushing’s syndrome
• Hyperthyroidism
• Hyperparathyroidism

activity of the sympathetic nervous
system should be on the list of diagnoses to rule out when suspecting a
pheochromocytoma.

What to Expect
Patients with pheochromocytoma
present with myriad symptoms
and signs, giving rise to the tumor’s
title of “great masquerader.” In the
visual system, hypertensive retinopathy, choroidopathy and optic neuropathy are the main complications.3
In addition, associated conditions
such as NF1 and VHL may cause
severe neurological manifestations
and visual disturbances.
Systemically, the main clinical
feature is hypertension, although
pheochromocytomas are present
in only about 0.2% of those with
high blood pressure. Increased
blood pressure may be an abrupt,
precipitous elevation associated with
tachycardia, palpitations, headache,
sweating, tremor, postural hypotension, fever, pallor and weight loss.
Abdominal or chest pain, nausea
and vomiting may occur.1,2,4
Pheochromocytoma-associated
hypertensive episodes are caused
by increased sympathetic neuronal
impulse frequency with excessive
release of norepinephrine into the
synaptic cleft with each impulse. The
secondary hypertension may eventually precipitate congestive heart failure, pulmonary edema, myocardial
infarction, ventricular fibrillations
and cardiovascular disease.1 Rarely,
familial pheochromocytomas may
cause no symptoms or signs.4
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How to Handle the Situation
A thorough history and meticulous
clinical exam are powerful diagnostic tools that can correctly identify
the cause of secondary hypertension,
and pheochromocytomas in particular (Table 1).1,2,4,5 Although secondary hypertension makes up only
about 10% of all hypertensive cases,
it is often correctable.1
Hypertension can be confirmed
by a simple blood pressure measurement. The laboratory diagnosis of
pheochromocytoma is based on the
24-hour urinary excretion/collection of free catecholamines and their
metabolites. Plasma metanephrine
may also be done. If these are more
than two times the normal level,
imaging studies are usually necessary
to look at the adrenal glands.1,2,4
Abdominal CT scanning has a
high accuracy for detecting adrenal
masses with a spatial resolution of
1cm or greater.5 MRI is the preferred
imaging choice in children and pregnant/lactating women, with a sensitivity of up to 100% in detecting
adrenal pheochromocytoma.5
Scintigraphy is reserved for biochemically confirmed cases in which
CT or MRI do not show a tumor.5
Positron emission tomography
(PET) scanning is another useful
technique.5 Because cancer cells
often take up more glucose than
normal cells, PET imaging is particularly useful for visualizing them.
Surgical resection is the treatment of choice and usually cures the
hypertension and ocular side effects.
Preoperative treatment with alpha
and beta blockers is required to
control blood pressure and prevent
intraoperative hypertensive crises.
Until the tumor is removed, blood
pressure control is a top priority.4
Both malignant and benign pheochromocytomas can recur after
surgery. The statistics vary between
studies, but recurrence rates average

Figs. 1 and 2. The patient’s fundus photos show signs of hypertensive retinopathy,
prompting the decision to test for secondary hypertension and pheochromocytoma.

Case Example
A 30-year-old female presented with complaints of moderate bilateral visual blur associated
with headaches and photophobia. She stated that she had been to the emergency room one
week prior to address the onset of heart palpitations. She was treated for severe hypertension
and released for further medical management by her primary care provider (PCP).
During her visit, her pinhole visual acuity was 20/40 OD and 20/50 OS. Ophthalmoscopy
showed bilateral optic disc edema, soft exudates, macular star, flame-shaped hemorrhages
and arterial narrowing (Figures 1 and 2). Her blood pressure measured 141/92mm Hg. An ocular diagnosis of Grade 4 hypertensive retinopathy was established, and the patient was referred
back to her PCP for continued treatment. Due to the patient’s young age, we needed to rule out
secondary hypertension.
Neuroimaging studies revealed a right adrenal gland mass. After ablation, the tumor proved
to be a pheochromocytoma, and immunohistochemistry showed dopamine secretion. In addition to continued medical treatment, the patient will return to our clinic in one month to assess
visual function and monitor ocular health.

around 10%.2,4 Therefore, longterm follow-up care after surgery
is essential. In the low percent of
these already rare tumors in which
malignant behavior is evident, survival may still be quite prolonged, as
the pace of the disease is often slow.
Participation in clinical trials of new
therapies is strongly encouraged in
the unfortunate case of metastatic
pheochromocytoma.5 This will
direct the plan of management, thus
preventing treatment delay and
potentially serious complications.
Whenever the diagnosis is in
doubt, biochemical testing can
establish the presence or absence
of a pheochromocytoma, and
localization with neuroimaging is
almost always possible. While an

uncommon finding, ODs must keep
pheochromocytomas on their list of
differentials, especially for patients
who present with sustained or
paroxysmal hypertension and any
manifestations suggesting excess
catecholamines. Quick diagnosis
and proper comanagement are key
to reduce the negative effects of secondary hypertension. ■
1. Waguespack SG, Rich T, Grubbs E, et al. A current review
of the etiology, diagnosis, and treatment of pediatric pheochromocytoma and paraganglioma. J Clin Endocrinol Metab.
2010;95(5):2023-37.
2. Sheps SG, Jiang NS, Klee GG, van Heerden JA. Recent
developments in the diagnosis and treatment of pheochromocytoma. Mayo Clin Proc. 1990;65(1):88-95.
3. Hayreh SS. Hypertensive fundus changes. In: Gyer DR, ed.
Retinavitreous-macula. Philadelphia: Saunders; 1999:34571.
4. Frankel F. Virchows Arch. f. path. Anat. 1886;103:244-63
5. Lenders JW, Duh QY, Eisenhofer G, et al. Pheochromocytoma and paraganglioma: an endocrine society clinical practice guideline. J Clin Endocrinol Metab. 2014;99(6):1915-42.
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America’s Leading Discount Optical Distributor

National Lens is dedicated to fulfilling the needs of the
optical profession by providing the guaranteed lowest
prices on contact lenses, frames, and spectacle lenses.

CONTACT LENSES
100% ITALIAN FRAMES
FINISHED SPECTACLE LENSES

GUARANTEED LOWEST PRICES | FREE FIRST CLASS SHIPPING*
*in stock products (when available)

Contact Lenses
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Dr. Travel Seminars, LLC

In Partnership With The NJ Society of Optometric Physicians

MEDICAL OPTOMETRISTS

TM

Christmas Week Seminar Cruise

Group Pricing & All Beverages or Gratuities Included
NCL Breakaway - Sailing From New Orleans - Western Caribbean Cruise
Sunday to Sunday, December 23 - 30, 2018

Deluxe Ship

Special Group Pricing

The American Board of Certification in
Medical Optometry (ABCMO) is recognized at
Joint Commission (JC) accredited medical
facilities as issuing board certification in the
specialty of medical optometry and those
ABCMO certifies are eligible for credentialing
at these facilities as specialists rather than
general optometry practitioners.^
The Joint Commission, the accepted
national Gold Standard, reviews and accredits
over 21,000 federal, state and local-chartered
medical facilities.
To Be Eligible for ABCMO board certification:

All Programs Are in Partnership
With the New Jersey Society of
Optometric Phyisicans

Dr. TRAVEL SEMINARS, LLC
is a COPE approved provider

Celebrating 23 years

1. Complete an accredited residency
in medical optometry
2. Pass the national Advanced Competence
in Medical Optometry Examination
3. Practice in a medical setting for a
minimum of two years.#

Group Pricing Ends Aug. 24

www.abcmo.org

Advanced Ocular Care - by Richard Mangan, OD, FAAO - 16 CE
Additional Seminar Cruises (12-16 C E):

Alaska Glacier Bay Cruise - July 29 - August 5, 2018 - Maynard Pohl, O.D., F.A.A.O.
Roundtrip Seattle, WA - NCL’s Norwegian Pearl - Free Drinks or Gartuities

New Zealand Cruise - Jan 25 - Feb. 6, 2019 - Randall Thomas, O.D., F.A.A.O.
Roundtrip Sydney, Australia - Princess Cruise Lines: New Mejestic Princess

President’s Week - Febuary 16 - 23, 2018 - Royal Caribbean’s New Symphony of the Seas
www.DrTravel.com

Visit www.abcmo.org to understand how
JC accredited medical facilities credential
specialists and why specialty certification can
enhance the careers of optometrists who
complete residencies in medical optometry.
For Application procedures see
www.abcmo.org
or contact myers.kenj@gmail.com

800-436-1028

Career Opportunities

^

*
#

Staff Optometrist Wanted
Bard Optical is a family owned full-service
retail optometric practice with 22 offices (and
growing) throughout Central Illinois. Bard
Optical prides itself on having a progressive
optometric staff whose foundation is based on
one-on-one patient service. We are currently
accepting CV/resumes for Optometrists to join
our medical model optometric practice that
includes extended testing. The practice
includes but is not limited to general optometry,
contact lenses and geriatric care. Salaried,
full-time positions are available with excellent
base compensation and incentive programs
and benefits. Some part-time opportunities
may also be available.
Current positions are available in
Bloomington/Normal, Decatur/Forsyth,
Peoria, Sterling and Canton as we continue
to grow with new and established offices.
Please email your information to
mhall@bardoptical.com or call
Mick at 309-693-9540 ext 225.
Mailing address if more convenient is:
Bard Optical
Attn: Mick Hall, Vice President
8309 N Knoxville Avenue
Peoria, IL 61615
Bard Optical is a proud
Associate Member of the
Illinois Optometric Association.

www.bardoptical.com

At this time, 127 JC accredited hospitals, clinics and teaching institutions
recognize ABCMO specialist certification.
www.jointcommission.org
Waived for two years after residency

OPTOMETRY PRACTICE IN
GREATER ORLANDO AREA
Current established Optometry practice in greater
Orlando area. Great income potential for a Great
Optometrist. Current Optometrist retiring.

Equipment and Supplies

Candidate will have current income plus room to
increase earnings
Full team support, equipment, and systems. Private
practice that offers self pay as well as speciﬁc insurance plans for Patients.
Options for Sub-lease with Optometric group.
Contact us for more information and see how this can
be a tremendous opportunity.
We look forward to meeting you soon.
Phone 888-796-0002
Email o.d.orlandoﬂ@gmail.com

Place Your Ad Here!
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com
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ASSISTANT PROFESSOR POSITIONS: PRIMARY CARE, PEDIATRICS AND LOW VISION
;&ƵůůͲƟŵĞŶŽŶͲƚĞŶƵƌĞƚƌĂĐŬĨĂĐƵůƚǇƉŽƐŝƟŽŶƐĨŽƌƚŚĞŚŝĐĂŐŽŽůůĞŐĞŽĨKƉƚŽŵĞƚƌǇͿ
ZÝÖÊÄÝ®®½®ã®Ý͗Ä®ãÝÙøÖããÊ«®¦«½ù»ÄÊó½¦½®Äã«¥®½Ê¥WÙ®ÃÙùÙ͕W®ãÙ®ÝÊÙ>Êós®Ý®ÊÄÄÄ
ò½ÊÖÄã«ÊçÙÝÝÄͬÊÙ½ÊÙãÊÙ®Ý®Äã«Ýç¹ãÙ͘d«Ä®ãÃçÝã½ÝÊ½ãÊÖÙÊò®®ÙãÖã®ÄãÙ
Ä½®Ä®½®ÄÝãÙçã®ÊÄãÊÖÙÊ¥ÝÝ®ÊÄ½ÝãçÄãÝÝó½½ÝÙÝ®ÄãÝ͕Ä®ÄòÊ½ò®Ä®ÄãÙ®Ý®Ö½®ÄÙùÖÙã®ó®ã«Êã«Ùçã®ÊÄ½ÖÙÊ¥ÝÝ®ÊÄ½Ý͘

ĂŶĚŝĚĂƚĞƐŵƵƐƚďĞǁŝůůŝŶŐƚŽĂĐƟǀĞůǇƉĂƌƟĐŝƉĂƚĞŝŶĐƵƌƌŝĐƵůĂƌĂƐƐĞƐƐŵĞŶƚ͕ƉƌŽĨĞƐƐŝŽŶĂůĚĞǀĞůŽƉŵĞŶƚ͕ƐƚƵĚĞŶƚĐŽƵŶƐĞůŝŶŐĂŶĚƐĞƌǀŝĐĞĂĐƟǀŝƟĞƐǁŝƚŚŝŶƚŚĞ
ĐŽůůĞŐĞ͕ƵŶŝǀĞƌƐŝƚǇĂŶĚƚŚĞƐĐŝĞŶƟĮĐĐŽŵŵƵŶŝƚǇ͘^ƵĐĐĞƐƐĨƵůĐĂŶĚŝĚĂƚĞƐĂƌĞĂůƐŽĞǆƉĞĐƚĞĚƚŽďĞŝŶǀŽůǀĞĚŝŶƌĞƐĞĂƌĐŚĂŶĚƐĐŚŽůĂƌůǇĂĐƟǀŝƟĞƐ͕ĂŶĚŚĂǀĞĂƐŝŶĐĞƌĞĐŽŵŵŝƚŵĞŶƚƚŽŽƉƚŽŵĞƚƌŝĐĞĚƵĐĂƟŽŶ͕ĐŽŵŵƵŶŝƚǇƐĞƌǀŝĐĞĂŶĚƉĂƟĞŶƚĐĂƌĞ͘WƌŝŵĂƌǇĚƵƟĞƐŝŶĐůƵĚĞ͕ďƵƚĂƌĞŶŽƚůŝŵŝƚĞĚƚŽ͗
ĂͿdĞĂĐŚŝŶŐ
ͻ
ĞǀĞůŽƉŝŶŐ ĂŶĚ ĚĞůŝǀĞƌŝŶŐ ůĞĐƚƵƌĞƐ ĂŶĚͬŽƌ
ůĂďŽƌĂƚŽƌŝĞƐĨŽƌƌĞůĂƚĞĚĂƌĞĂƐ͕ĂƐĂƐƐŝŐŶĞĚ͖
ͻ
ŵďƌĂĐŝŶŐĂŶĚĞŶŚĂŶĐŝŶŐƚŚĞĚŝĚĂĐƟĐ
ͻ
ƉŚŝůŽƐŽƉŚŝĞƐŝŶƚŚĞK͘͘ƉƌŽŐƌĂŵ͖
ͻ
DĂŝŶƚĂŝŶŝŶŐ ĂŶĚ ĞǆƉĂŶĚŝŶŐ ƚŚĞ ŚŝŐŚ ƋƵĂůŝƚǇ
ĐůŝŶŝĐĂů ƉƌĂĐƟĐĞ ĞŶǀŝƌŽŶŵĞŶƚ ĨŽƌ ŽƉƚŽŵĞƚƌǇ
ƐƚƵĚĞŶƚƐŽŶƌŽƚĂƟŽŶ͖
ͻ
WƌĞĐĞƉƟŶŐƐƚƵĚĞŶƚƐŽŶĐůŝŶŝĐĂůƌŽƚĂƟŽŶĂƚƚŚĞ
DŝĚǁĞƐƚĞƌŶhŶŝǀĞƌƐŝƚǇǇĞ/ŶƐƟƚƵƚĞ͖

ďͿ^ĞƌǀŝĐĞ
ͻ
,ĞůƉŝŶŐ ƚŽ ŵĂŝŶƚĂŝŶ ĂŶĚ ŐƌŽǁ ƚŚĞ ƐƚĂƚĞ ŽĨ
ƚŚĞ Ăƌƚ ŽƉƚŽŵĞƚƌǇ ƉƌŽŐƌĂŵ ǁŝƚŚ Ă ƐƚƌŽŶŐ
ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ ĨŽĐƵƐ ƚŚĂƚ ŵĞĞƚƐ ƚŚĞ ŶĞĞĚƐ
ŽĨƉĂƟĞŶƚƐŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐĐŽŵŵƵŶŝƚǇ͖ŝƐ
ĞĸĐŝĞŶƚ͕ƉĂƟĞŶƚĨƌŝĞŶĚůǇ͕ĂŶĚĐŽƐƚͲĞīĞĐƟǀĞ͖
ͻ
tŽƌŬŝŶŐĐůŽƐĞůǇƚŽŐĞƚŚĞƌǁŝƚŚĂůůŽƉƚŽŵĞƚƌǇ
ĂŶĚŽƉŚƚŚĂůŵŽůŽŐǇĨĂĐƵůƚǇƚŽƉƌŽǀŝĚĞĂĐŽŵƉůĞƚĞƌĂŶŐĞŽĨĞǇĞĂŶĚǀŝƐŝŽŶĐĂƌĞƐĞƌǀŝĐĞƐ͖
ͻ
WĂƌƟĐŝƉĂƟŶŐ ŝŶ ůĞĂĚĞƌƐŚŝƉ ƌŽůĞƐ ŝŶ ƐƚĂƚĞ͕ ƌĞŐŝŽŶĂů͕ĂŶĚŶĂƟŽŶĂůŽƉƚŽŵĞƚƌǇŽƌŐĂŶŝǌĂƟŽŶƐ͖

ͻ
ͻ

WĂƌƟĐŝƉĂƟŶŐ ŽŶ ŽůůĞŐĞ ĂŶĚ hŶŝǀĞƌƐŝƚǇ
ĐŽŵŵŝƩĞĞƐ͕ĂƐĂƐƐŝŐŶĞĚ͖
WĂƌƟĐŝƉĂƟŶŐŝŶŽůůĞŐĞĂŶĚhŶŝǀĞƌƐŝƚǇƐĞƌǀŝĐĞ
ĂĐƟǀŝƟĞƐ͘

ĐͿ^ĐŚŽůĂƌůǇĂĐƟǀŝƚǇ
ŶŐĂŐŝŶŐŝŶƌĞƐĞĂƌĐŚĂŶĚƐĐŚŽůĂƌůǇĂĐƟǀŝƚǇ͕ŝŶĐůƵĚŝŶŐ ƉƌĞƐĞŶƚĂƟŽŶƐ Ăƚ ƐĐŝĞŶƟĮĐ ŵĞĞƟŶŐƐ͕
ƌĞƐĞĂƌĐŚ͕ ĂŶĚ ƉƵďůŝĐĂƟŽŶ ŝŶ ƉĞĞƌ ƌĞǀŝĞǁĞĚ
ũŽƵƌŶĂůƐ ƐƵĸĐŝĞŶƚ ƚŽ ƋƵĂůŝĨǇ ĨŽƌ ĂĐĂĚĞŵŝĐ
ĂĚǀĂŶĐĞŵĞŶƚŝŶĂŶŽŶͲƚĞŶƵƌĞƚƌĂĐŬƉŽƐŝƟŽŶ͘

Yç½®¥®ã®ÊÄÝ͗ĂŶĚŝĚĂƚĞƐŵƵƐƚƉŽƐƐĞƐƐĂŽĐƚŽƌŽĨKƉƚŽŵĞƚƌǇĚĞŐƌĞĞĨƌŽŵĂŶKͲĂĐĐƌĞĚŝƚĞĚŝŶƐƟƚƵƟŽŶ͕ŵƵƐƚŚĂǀĞĐŽŵƉůĞƚĞĚĂŶKͲĂĐĐƌĞĚŝƚĞĚ
ƌĞƐŝĚĞŶĐǇ͕ĂŶĚŵƵƐƚďĞĞůŝŐŝďůĞĨŽƌĂŶŽƉƚŽŵĞƚƌŝĐƐƚĂƚĞůŝĐĞŶƐĞŝŶƚŚĞƐƚĂƚĞŝŶǁŚŝĐŚƚŚĞĐŽůůĞŐĞŝƐůŽĐĂƚĞĚ͘WƌŝŵĂƌǇĞǇĞĐĂƌĞĐůŝŶŝĐĂůĞǆƉĞƌƟƐĞŝƐĂůƐŽƌĞƋƵŝƌĞĚ͘

ÊÄãã®Ä¥ÊÙÃã®ÊÄ͗ŽŶƚĂĐƚŝŶĨŽƌŵĂƟŽŶ͗/ŶƚĞƌĞƐƚĞĚĂƉƉůŝĐĂŶƚƐƐŚŽƵůĚĂƉƉůǇŽŶůŝŶĞĂƚǁǁǁ͘ŵŝĚǁĞƐƚĞƌŶ͘ĞĚƵĂŶĚŝŶĐůƵĚĞ
ĐƵƌƌŝĐƵůƵŵǀŝƚĂĞĂŶĚůĞƩĞƌŽĨŝŶƚĞƌĞƐƚƐƉĞĐŝĨǇŝŶŐƚŚĞƉŽƐŝƟŽŶĂŶĚĐŽůůĞŐĞƚŚĂƚŚĞͬƐŚĞǁŝƐŚĞƐƚŽďĞĐŽŶƐŝĚĞƌĞĚĨŽƌ͘/ŶƋƵŝƌŝĞƐŵĂǇ
ďĞĚŝƌĞĐƚĞĚƚŽƌ͘DĞůŝƐƐĂ^ƵĐŬŽǁ͕ĞĂŶ͖DŝĚǁĞƐƚĞƌŶhŶŝǀĞƌƐŝƚǇ͗ŵƐƵĐŬŽΛŵŝĚǁĞƐƚĞƌŶ͘ĞĚƵ͘
DŝĚǁĞƐƚĞƌŶhŶŝǀĞƌƐŝƚǇŝƐĂŶƋƵĂůKƉƉŽƌƚƵŶŝƚǇͬĸƌŵĂƟǀĞĐƟŽŶĞŵƉůŽǇĞƌƚŚĂƚĚŽĞƐŶŽƚĚŝƐĐƌŝŵŝŶĂƚĞĂŐĂŝŶƐƚĂŶĞŵƉůŽǇĞĞŽƌĂƉƉůŝĐĂŶƚďĂƐĞĚƵƉŽŶƌĂĐĞ͕
ĐŽůŽƌ͕ƌĞůŝŐŝŽŶ͕ŐĞŶĚĞƌ͕ŶĂƟŽŶĂůŽƌŝŐŝŶ͕ĚŝƐĂďŝůŝƚǇ͕ŽƌǀĞƚĞƌĂŶƐƐƚĂƚƵƐ͕ŝŶĂĐĐŽƌĚǁŝƚŚϰϭ͘&͘Z͘ϲϬͲϭ͘ϰ;ĂͿ͕ϮϱϬ͘ϱ;ĂͿ͕ϯϬϬ͘ϱ;ĂͿĂŶĚϳϰϭ͘ϱ;ĂͿ͘

Equipment for Sale

Continuing Education
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Review Classiﬁeds
Practice For Sale

Targeting Optometrists?
CLASSIFIED ADVERTISING WORKS
• JOB OPENINGS • CME PROGRAMS
• PRODUCTS & SERVICES • AND MORE...

Contact us today for classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

Products and Services

ARE YOU IN CONTROL?
Don’t buy a job…acquire a business.
Select clients have larger practices
available for outright purchase.
Positive cash flow and 100%
financing available. America’s
leading optometry business
development consultancy
provides support before,
during and after closure.
We’ll help you acquire the
optometry practice of your
dreams with no cost to you.
See our current offerings at:

http://www.cleinman.com/buy

800-331-5536

dŚĞ^ŽůƵƟŽŶƚŽsŝƐŝŽŶ>ŽƐƐ
Stems From Us
Network with MD Stem
Cells - leader in Ocular Adult
Stem Cell treatment
ƵŝůĚǇŽƵƌƉƌĂĐƟĐĞŝŶ
ZĞŐĞŶĞƌĂƟǀĞǇĞĂƌĞ
WĞĞƌZĞǀŝĞǁĞĚWƵďůŝĐĂƟŽŶƐ
ŽŵƉĞŶƐĂƟŽŶƚŽƉƌĂĐƟƟŽŶĞƌƐ
for required Follow-up exams
Contact us today for
classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

&ŽƌŝŶĨŽƌŵĂƟŽŶĐŽŶƚĂĐƚ͗
MD Stem Cells - Dr. Steven Levy
stevenlevy@mdstemcells.com
203-423-9494

Place Your Ad Here!
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com
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Diagnostic Quiz

Through the Grapevine
By Andrew S. Gurwood, OD
History
A 26-year-old Caucasian female
presented for an eye examination
without any chief complaints. She
had not had an eye evaluation in
more than five years and wanted
to update her medical status.
She reported no history of ocular
disease or systemic illnesses of any
kind. She also denied having allergies of any kind.

Diagnostic Data
Her best-corrected visual acuity was
measured at 20/20 OU. An external examination was deemed to be
normal and no evidence of afferent
pupillary defect was seen.
A refractive evaluation, however, uncovered that she had a
mild hyperopia of +0.50D. Biomicroscopy revealed normal lids and

lashes in
both
eyes with
normal,
healthy
anterior
segment
structures.
The
intraocular
pressures for both of her eyes was
measured at 16mm Hg with the
use of Goldmann applanation. The
pertinent posterior segment finding
is documented in the fundus photographs provided.

Your Diagnosis
Does the patient’s case presented
require any additional tests, his-

The findings in
these fundus
photographs
portray a 26-yearold patient who
presented without
any complaint.
Does the imaging
provide insight into
any signs of ocular
disease?

tory or information? What steps
would you take to manage this
patient? Based on the information
provided, what diagnosis would
you make? What is the patient’s
most likely prognosis? To find the
answers and read about how this
case was managed, please visit
Review of Optometry online at
www.reviewofoptometry.com. ■

Retina Quiz Answers (from page 112): 1) c; 2) d; 3) c; 4) a; 5) a.

Next Month in the Mag
Coming in June, Review of Optometry will present its Annual
Retina Report.
Topics include:
• When Substance Abuse Reaches the Retina: A Guide for
Optometrists
• Infectious Retinitis: Diagnosis and Differentials

• Triaging of Retinal Hemorrhages: When to Monitor and
When to Treat?
Also in this issue:
• Warding Off the Blues: What Optometrists Should Know
about Blue Light Exposure and the Eye
• Diagnostic Glaucoma Testing: Yesterday, Today and
Tomorrow

REVIEW OF OPTOMETRY (ISSN 0147-7633) IS PUBLISHED MONTHLY, 12 TIMES A YEAR BY JOBSON MEDICAL INFORMATION LLC, 440 9TH AVENUE, 14TH FLOOR, NEW YORK,
NY 10013-1678. PERIODICALS POSTAGE PAID AT NEW YORK, NY AND ADDITIONAL MAILING OFFICES. POSTMASTER: SEND ADDRESS CHANGES TO REVIEW OF OPTOMETRY,
PO BOX 81, CONGERS, NY 10920-0081. SUBSCRIPTION PRICES: US: ONE YEAR $56; TWO YEARS $97, CANADA: ONE YEAR $88, TWO YEARS $160, INT’L: ONE YEAR $209, TWO
YEARS $299. FOR SUBSCRIPTION INFORMATION CALL TOLL-FREE (877) 529-1746 (USA); OUTSIDE USA, CALL (845) 267-3065. OR EMAIL US AT REVOPTOMETRY@CAMBEYWEST.
COM. PUBLICATIONS MAIL AGREEMENT NO: 40612608. CANADA RETURNS TO BE SENT TO BLEUCHIP INTERNATIONAL, P.O. BOX 25542, LONDON, ON N6C 6B2.
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For Dry Eye/MGD Patients

The eye’s protective
layer is thinner than a
human hair, and it’s what
stands between the
eyes and the world.

MGD can cause the lipid layer to break down.
Soothe® XP helps replenish this layer.

• MGD can cause the lipid layer to break down, which
may lead to a compromised tear ﬁlm.2
• Soothe XP contains Restoryl® mineral oils that can
beneﬁt MGD patients by helping to restore the lipid

Improved lipid layer thickness after treatment
with Soothe XP
Lipid layer thickness (nm)

• Up to 86% of patients reporting dry eye symptoms
have Meibomian Gland Dysfunction (MGD).1

100
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78nm

50

50nm

}

58%
Increase

51nm

25
0

layer, seal in moisture, and protect against tear loss.
Baseline
1

Lemp MA et al. Distribution of Aqueous-Deﬁcient and Evaporative Dry Eye in a Clinic-Based Patient Cohort:
A Retrospective Study. Cornea. 2012; 31:472-478.

2

Horwath-Winter J. Prevalence of MGD in an clinical dry eye population. ActaOphthal 2011; 89 (s248)-2334.
®/TM are trademarks of Bausch & Lomb Incorporated or its affiliates.
© 2018 Bausch & Lomb Incorporated. PN08612 SXP.0018.USA.18
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After Leading
Lubricant Eye Drop*

After
Soothe XP

*Non-lipid containing eye drop (Systane Ultra)
Lipid layer thickness (LLT) prior to and 15 minutes following a single drop of emollient or non-emollient eye drop in dry eyes with meibomian
gland dysfunction. Data are the mean (±SD) LLT based on stroboscopic video color microscope (SVCM) measurements in study eyes
(qualifying eye in subjects with only one qualifying eye, or the eye with the lowest LLT at baseline in subjects with two qualifying eyes).
p<0.001 paired t-test for the change from baseline. p<0.001, n=35, following a single drop.
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Don’t let Irritating Lens Face ruin
your patients’ important moments.
Recommend OPTI-FREE® Puremoist® with HydraGlyde® Moisture
Matrix to help your patients stay comfortable in their contact
lenses from morning ‘til night.1

3X

fewer patients report
end-of-day dryness

2*

*Compared to habitual lens care solutions
(at baseline); Based on patient responses to
a survey after trying OPTI-FREE® Puremoist®
solution for 2 weeks; n=10,602

1. Lally J, Ketelson H, Borazjani R, Senchyna M, Napier L. A new lens care solution provides moisture and comfort with
today’s contact lenses. Optician. 2011;241(6296):42-46. 2. Lemp J, Kern JR. Results from a global survey of contact lenswearer satisfaction with OPTI-FREE® PureMoist® Multi-Purpose Disinfecting Solution. Clinical Optometry. 2013;5:39-46.
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