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AcrySof® IQ PanOptix® Family of Trifocal IOLs Important Product Information
CAUTION: Federal (USA) law restricts this device to the sale by or on the order of a physician.
INDICATIONS: The AcrySof® IQ PanOptix® Trifocal IOLs include AcrySof® IQ PanOptix®
and AcrySof® IQ PanOptix® Toric IOLs and are indicated for primary implantation in the
capsular bag in the posterior chamber of the eye for the visual correction of aphakia in adult
patients, with less than 1 diopter of pre-existing corneal astigmatism, in whom a cataractous
lens has been removed. The lens mitigates the effects of presbyopia by providing improved
intermediate and near visual acuity, while maintaining comparable distance visual acuity with
a reduced need for eyeglasses, compared to a monofocal IOL. In addition, the AcrySof® IQ
PanOptix® Toric Trifocal IOL is indicated for the reduction of residual refractive astigmatism.
WARNINGS/PRECAUTIONS: Careful preoperative evaluation and sound clinical judgment
should be used by the surgeon to decide the risk/benefit ratio before implanting a lens in a
patient with any of the conditions described in the Directions for Use labeling. Physicians should
target emmetropia and ensure that IOL centration is achieved. For the AcrySof® IQ PanOptix®
Toric Trifocal IOL, the lens 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. Some visual effects may be expected due to the superposition of focused
and unfocused multiple images. These may include some perceptions of halos or starbursts,
as well as other visual symptoms. As with other multifocal IOLs, there is a possibility that visual
symptoms may be significant enough that the patient will request explant of the multifocal IOL.
A reduction in contrast sensitivity as compared to a monofocal IOL may be experienced by some
patients and may be more prevalent in low lighting conditions. Therefore, patients implanted
with multifocal IOLs should exercise caution when driving at night or in poor visibility conditions.
Patients should be advised that unexpected outcomes could lead to continued spectacle
dependence or the need for secondary surgical intervention (e.g., intraocular lens replacement
or repositioning). As with other multifocal IOLs, patients may need glasses when reading
small print or looking at small objects. Posterior capsule opacification (PCO) may significantly
affect the vision of patients with multifocal IOLs sooner in its progression than patients with
monofocal IOLs. Prior to surgery, physicians should provide prospective patients with a copy
of the Patient Information Brochure, available from Alcon, informing them of possible risks and
benefits associated with the AcrySof® IQ PanOptix® Trifocal IOLs. ATTENTION: Reference
the Directions for Use labeling for each IOL for a complete listing of indications, warnings and
precautions.
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NORTHBROOK, ILL.
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The first FDA-approved pharmacologic
treatment that targets the root
pathogenesis of neurotrophic keratitis1-3

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1

• Cenegermin-bkbj, the active ingredient in OXERVATE,
is structurally identical to the human nerve growth
factor (NGF) protein made in ocular tissues.4

Indication

• NGF is an endogenous protein involved in the
differentiation and maintenance of neurons, and
acts through speciﬁc high-aﬃnity (ie, TrkA)
and low-aﬃnity (ie, p75NTR) NGF receptors in
the anterior segment of the eye to support corneal
innervation and integrity.1 Endogenous NGF is
believed to support corneal integrity through
3 primary mechanisms (shown in preclinical
models): corneal innervation, reﬂex tear
secretion, and corneal epithelial cell proliferation
and differentiation3,5,6

Important Safety Information

Explore the breakthrough therapy at
Oxervate.com/HCP

OXERVATE is a recombinant human nerve growth factor
indicated for the treatment of neurotrophic keratitis.
WARNINGS AND PRECAUTIONS
Patients should remove contact lenses before applying
OXERVATE and wait 15 minutes after instillation of the
dose before reinsertion.
ADVERSE REACTIONS
The most common adverse reaction in clinical trials
that occurred more frequently with OXERVATE was
eye pain (16% of patients). Other adverse reactions
included corneal deposits, foreign body sensation,
ocular hyperemia, ocular inﬂammation, and increase
in tears (1%-10% of patients).
For additional safety information, see accompanying Brief
Summary of Safety Information on the adjacent page and
full Prescribing Information on Oxervate.com/HCP.

*Complete corneal healing was deﬁned as the absence of staining of the corneal lesion and no persistent staining in the rest of the cornea
after 8 weeks of treatment. Based on results from the REPARO trial (Europe, NGF0212; N=156) and the US trial (NGF0214; N=48).7,8
References: 1. OXERVATE (cenegermin-bkbj) full prescribing information. Dompé. May 2019. 2. FDA approves ﬁrst drug for neurotrophic keratitis,
a rare eye disease [FDA news release]. August 22, 2018. 3. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the
pathogenesis of neurotrophic keratitis: the role of corneal nerves. J Cell Physiol. 2017;232:717-724. 4. Voelker R. New drug treats rare, debilitating
neurotrophic keratitis. JAMA. 2018;320:1309. 5. Müller LJ, Marfurt CF, Kruse F, Tervo TMT. Corneal nerves: structure, contents and function. Exp Eye Res.
2003;76:521-542. 6. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014;8:571-579. 7. Bonini S,
Lambiase A, Rama P, et al. Phase II randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for neurotrophic
keratitis. Ophthalmology. 2018;125:1332-1343. 8. Center for Drug Evaluation and Research, US Food and Drug Administration. Oxervate (cenegermin-bkbj)
BLA 761094. Medical Review(s). July 19, 2018. https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761094Orig1s000TOC.cfm.

© 2019 Dompé U.S. Inc.
All rights reserved.
US-OXE-1900050 08/19

Brief Summary of Safety
Consult the full Prescribing Information for complete
product information.

INDICATIONS AND USAGE
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior
to using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are
conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be
directly compared to rates in the clinical studies of another
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age of
the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

In rats, hydrocephaly and ureter anomalies were each
observed in one fetus at 267 mcg/kg/day (1709 times
the MRHOD). In rabbits, cardiovascular malformations,
including ventricular and atrial septal defects, enlarged
heart and aortic arch dilation were each observed in one
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal
malformations were observed in rats and rabbits at doses
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a
pre- and postnatal development study, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats during
the period of organogenesis and lactation did not affect
parturition and was not associated with adverse toxicity in
offspring at doses up to 267 mcg/kg/day. In parental rats
and rabbits, an immunogenic response to cenegermin-bkbj
was observed. Given that cenegermin-bkbj is a heterologous
protein in animals, this response may not be relevant to
humans.
Lactation
There are no data on the presence of OXERVATE in human
milk, the effects on 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 OXERVATE, and any potential adverse
effects on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and
older [see Clinical Studies (14)].
Geriatric Use
Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have
not been conducted to determine the carcinogenic
and mutagenic potential of cenegermin-bkbj.
Impairment of fertility Daily subcutaneous administration
of cenegermin-bkbj to male and female rats for at least
14 days prior to mating, and at least 18 days post-coitum
had no effect on fertility parameters in male or female
rats at doses up to 267 mcg/kg/day (1709 times the
MRHOD). In general toxicology studies, subcutaneous and
ocular administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).

© 2019 Dompé U.S. Inc. All rights reserved. US-OXE-1900010 06/19

Letters
Reflection on Physician Payment

Dextenza: Optimal Timing for Insertion

I very much enjoyed reading Dr. Parke’s editorial “How
Much Is Not Enough? Part One” (Current Perspective, July).
As the word “value” has permeated the health policy
debates on health care reform, I feel that this is exactly where
we should focus. We should promote awareness of the value
of our treatments in terms of patient quality of life.
How much value does an ophthalmologist provide when
he or she evaluates a patient, discusses their blinding eye disease, and structures a treatment plan? When you consider that
many auto mechanics charge $100 to evaluate your auto, the
cost of an office visit for a new patient who is legally blind
due to a retinal detachment does not seem out of bounds.
How much value does an ophthalmologist provide to
a patient and to our society when he or she treats a working age adult who is legally blind due to diabetic retinopathy and brings them back to driving vision, reading vision,
working vision? One could make a similar argument about a
healthy 70-year-old who is 20/50 and struggling to read and
drive. She regains the ability to read her medication bottles,
drive herself to appointments, and stay out of a nursing
home when a cataract surgery brings her to 20/25 vision.
Those who propose that doctors are paid too much may
not be considering the value that modern medicine brings to
our society. With better outcomes, and with treatments with
less morbidity, patients are receiving more value with less
discomfort, fewer days of hospitalization, and more rapid
return to function than 20 years ago. We should make sure
that our society and our legislators are aware of this.
—Jerry Brown Jr., MS, MD
San Antonio

The April EyeNet cover story included discussion of Dextenza,
which is FDA approved to treat pain and inflammation after
ophthalmic surgery.1 Dextenza, a cylinder that is inserted
into the punctum/canaliculus, slowly elutes dexamethasone
as the device dissolves over 30 days. During the clinical trials,
investigators deployed Dextenza after cataract surgery. However, this may not be the optimal timing in terms of bacterial
prophylaxis.
Colonies of bacteria can frequently be isolated from the
ocular surface and the adnexa.2,3 Cataract surgeons employ
various prep strategies, including use of topical povidoneiodine, to prevent these bacteria from precipitating active
infections. Moreover, if an active infection is present, elective
cataract surgery is cancelled until it is resolved.
Infections of the ocular surface are typically symptomatic
and thus detectable. However, chronic low-grade infections
of the lacrimal system are not uncommon4 and are more
difficult to detect. There are often no signs at the slit lamp,
unless the nasolacrimal sac is compressed, the punctum/
canaliculus is probed, or punctal plugs are inserted. Poten
tially infectious material can then be displaced onto the
ocular surface.
The prep regimen effectively targets the ocular and
adnexal surfaces. Although some of the prep solution may
enter the punctum, there is no effective way to get it into the
lumen of the nasolacrimal system. If the surgeon does not
apply pressure to the nasolacrimal sac during surgery, this is
not an issue. However, insertion of the Dextenza device and
the required instrumentation of the proximal nasolacrimal
passageway will occasionally displace potentially infectious
bacteria onto the ocular surface.
Considering these things, it might be prudent to insert
the Dextenza device before the prep. Then, if unintended
bacterial spillage occurs during Dextenza deployment, the
prep has access to these bacteria. Although Ocular Therapeutix did report a case of dacryocanaliculitis with the
placebo canalicular insert, they did not report any cases of
endophthalmitis in their Dextenza clinical trials;5 however,
the sample size for approval was small relative to the rate of
endophthalmitis after cataract surgery.
—Michael S. Korenfeld, MD, ACOS
Wildwood, Mo.

Reply
Thank you for your letter. I agree with you that the notion of
value is at the heart of the issue. The question then becomes,
“What are relative values, and how do you quantify them?”
It’s a massive subject. To put it crassly, “What is the relative
value of the ophthalmologist doing cataract surgery or a
thoracic surgeon removing a lung or a new drug that cures
glaucoma or a great middle school teacher or an outstanding
airline pilot—and what’s the economic variance?” (I pondered
this question recently at 32,000 feet on a regional jet, recognizing that the pilot likely made about $75,000 a year.) To
a certain extent these are market questions—and they are
societal ones. And addressing them will require evidence to
bolster rational policy and budgetary priorities.
—David W. Parke II, MD
Academy CEO
San Francisco

1 Baker-Schena L. EyeNet Magazine. 2019;23(4):48-49.
2 Ratnumnoi R et al. Clin Ophthalmol. 2017;11:237-241.
3 Walker CB, Claoué CM. J R Soc Med. 1986;79(9):520-521.
4 Kumar DA. TNOA J Ophthalmic Sci Res. 2017:55(4):293-297.
5 Walters T et al. J Clin Exp Ophthalmol. 2016;7:572.
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Opinion
RUTH D. WILLIAMS, MD

Should Ophthalmologists Provide
Same-Day Eye Care?

A

bout a year ago, I was driving by a neighborhood
Walgreens and noticed another familiar brand below
the red cursive of their logo: the lavender cross of
Advocate Health Care with the words Advocate Clinic. In
addition to offering groceries, toiletries, liquor, and a drivethrough pharmacy, my local Walgreens now provides health
care. The Walgreens website declares that “getting a same-day
visit with an Advocate Medical Group provider is as easy as
stopping into your neighborhood Walgreens.” This strategy is
not limited to my neighborhood: In Southern California, 18
Target locations have teamed up with Kaiser Permanente to
provide same-day visits.
Retail health clinics are a growing trend. As of 2017, there
were about 2,000 urgent care clinics with a market worth of
$15 billion1; today, there are over 10,000.2 Most urgent care
centers offer same-day appointments that can be scheduled
online, seven days a week, into the evening hours. Many
accommodate walk-in visits. And they are less expensive than
hospital ERs. An average urgent care visit is about $168, while
an ER visit is over 10 times more expensive for the 20 most
common ICD-10 codes.2 The Kaiser clinics at those California Targets advertise that a standard Target visit usually costs
$85 for those without health insurance.
As health clinics inside the big box stores typically provide
care for people with a cough, a cold, a skin rash, or high blood
pressure, why should an ophthalmologist care?
First, consider the complaint of “red eye.” It often prompts
a visit to an ER, a primary care physician, or an urgent care
clinic. However, antibiotics are often overprescribed by nonophthalmologists for viral conjunctivitis, thus increasing the
cost of health care, potentially promoting antibiotic resistance,
and possibly prolonging the duration of the infection.3 Just
last week I saw a patient who had been treated for a red
eye with an antibiotic at an urgent care center. After taking
the antibiotic for several weeks without experiencing any
improvement, she was referred to our practice. She had the
largest corneal dendrite I’ve seen.
Second, young adults like retail health clinics. A RAND
study of the clinics found that 43% of their patients were
between the ages of 18 and 44—and that only 23% of these
young adults have a primary care physician.4 They access
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health care differently than their parents because they value
efficiency and convenience. Millennials, especially, want to be
seen as soon as symptoms arise. Furthermore, young adults
care less about cultivating a relationship with a physician and
more about scheduling electronically, getting an appointment that fits into their schedule, and having a
very short wait.
Here’s our challenge, then: What
about same-day appointments for
routine exams in addition to
urgent eye visits? What about
committing to short wait
times and a great experience?
A well-managed practice
ought to be able to figure
out how to provide same-day
appointments. For instance,
several larger ophthalmology
groups have an urgent care clinic
and hire physicians dedicated to urgent visits. In fact, our group managed
up to 40 urgent visits a day by hiring
Ruth D.
a recently retired retina specialist who
Williams, MD
wanted to stay involved. He enjoyed
Chief Medical
the job so much that he worked for
Editor, EyeNet
12 more years. His patients with flashes
and floaters benefitted by getting not only a same-day
appointment but also an exam by a retina specialist.
Another strategy is to build urgent (and routine) visits into
the day. Our ophthalmologists have an “urgent visit slot” in
every session. We’ve cultivated a culture of “yes.” If patients
want or need to be seen, they get an appointment.
So, there are ways to provide same-day care. Such care is
good medicine—and it’s good for the practice.
1 https://kaloramainformation.com/product/retail-clinics-2017-the-gamechanger-in-healthcare.
2 https://kaloramainformation.com/product/the-market-for-urgent-carecenters/.
3 Shekhawat NS et al. Am J Ophthalmol. 2017;124(8):1099-1107.
4 www.rand.org/pubs/research_briefs/RB9491-2.html.
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News in Review
C O M M E N TA R Y A N D P E R S P E C T I V E

THIS MONTH, NEWS IN REVIEW HIGHLIGHTS SELECTED
papers from the original papers sessions at AAO 2019.
Each was chosen by the session chairs because it presents
important news or illustrates a trend in the field. Only
four subspecialties are included here; papers sessions
will also be held in six other fields. For more information,
see the Mobile Meeting Guide at aao.org/mobile.

CATARACT

IOL Formulas:
Using AI to Improve
Accuracy

Shawn R. Lin, MD, MBA

RESEARCHERS IN BOSTON AND LOS

Angeles have developed an artificial
intelligence (AI) neural network to calculate IOL power. The predictive ability
of this approach significantly improved
on the accuracy of several existing IOL
formulas in mean error, mean absolute
error, and target accuracy.
While most traditional formulas are
based on large datasets, “they are generally engineered by humans or built
using regression analysis,” said lead
author Shawn R. Lin, MD, MBA, at the
University of California, Los Angeles.
And although several existing formulas
are AI-based, their technology is licensed
to biometry companies, so their methods are not well publicized, he said.
“We wanted to show that this type of
research can be done with off-the-shelf
hardware and free software.”
Built on past results. For this retro
spective cohort study, researchers used
billing data to identify 9,185 cataract

surgeries performed by 96 surgeons
at Massachusetts Eye and Ear between
2016 and 2018. The formula is based on
a subset of selected cases.
Data from those cases were fed into
a software program, Google TensorFlow,
to develop and train a neural network
capable of predicting IOL power. In
addition to postoperative refraction,
the parameters included axial length,
keratometry, anterior chamber depth,
lens thickness, white to white, age,
and sex.
Outsmarting existing models. The
AI algorithm yielded significantly better
results than the other IOL formulas it
was compared to, including the Barrett
Universal II, Hoffer Q, Holladay 1, and
SRK/T.
Using the AI formula, 85% of eyes
were within 0.50 D of target, and 97%
were within 1.00 D of target. With the
Barrett Universal II formula, the next
closest in performance, 80% of eyes
were within 0.50 D, and 95% were
within 1.00 D.

TOPO MAP. Data from 9,185 cataract
surgeries were used with off-the-shelf
hardware and free software to develop
an AI-based formula.
Calculating the outliers. The predictive power can only get better with the
inclusion of more eyes to the database,
said Dr. Lin. He plans to start a multicenter data collection effort to expand
the dataset to introduce variation
across patient populations, geography,
and technologies. Additional validation
with data from more eyes will ensure
that the formula works at the extremes
of patient biometry measurements.
“These are scenarios where all formulas
have difficulty,” he said.
Gearing up for prime time. Once
this AI model is ready for clinical practice, surgeons will be able to input a patient’s information and the formula will
calculate the correct IOL power, Dr. Lin
said. For now, he is using the formula
alongside other existing formulas for
each of his patients. “Comparing the

An AI-Based Approach to Predicting IOL Power. Presented during the first cataract original papers session. When: Sunday, Oct. 13, 3:30-5:30 p.m. Where: South
152. Access: Free.
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post-op results allows me to continuously improve the formula.”
Dr. Lin plans to share this model
and methodology with the research
community as soon as possible. “I believe there is value in sharing our techniques so that we can spur others to do
research in this field. Ultimately, I hope
to improve cataract surgery outcomes
for patients everywhere.”
—Miriam Karmel

CORNEA

Neurotization
for Neurotrophic
Keratopathy
BRITISH RESEARCHERS SET OUT TO

evaluate corneal neurotization in patients with neurotrophic keratopathy.
They found that the surgical procedure
restores trophic and sensory functions
of neurotrophic corneas.
“Restoration of corneal sensation
contributes to improved corneal
function and structural health,” said
Samer Hamada, MD, at Queen Victoria
Hospital in East Grinstead, England,
and Eye Clinic London. “This helps
prevent complications of neurotrophic
keratopathy.”
Patient selection. For this prospective study, 11 patients with neurotrophic keratopathy of various degrees
underwent sural nerve transplantation
surgery between February 2016 and
April 2018 at Queen Victoria Hospital.
A multidisciplinary team of cornea,
oculoplastic, and plastic surgeons was
involved.
The patients selected for this procedure had significant ocular morbidity
secondary to irreversible neurotrophic
keratopathy, and they had already undergone failed conventional medical
or surgical treatments.
Methods. Outcome measures included visual acuity (VA) and evalu-

Relevant financial disclosures—Dr. Hamada:
None

GLAUCOMA
NOVEL TX. Corneal neurotization is a
new option for restoring sensation and
improving vision in patients with neurotrophic keratopathy.

VF Outcomes in
the TVT Study

ation of ocular surface (OS) staining,
tear production, tear film breakup time
(TFBT), osmolarity, and corneal sensation. Structural outcomes were assessed
for changes in corneal nerve density
and morphology by in vivo confocal
microscopy.
Both functional and structural out
comes were measured preoperatively
and postoperatively at the early (1-3
months), intermediate (3-6 months),
and late (9 or more months) stages.
Objective evidence for worsening keratopathy included reduced VA, TFBT,
tear meniscus height, tear film quality
and osmolarity, corneal thickness, and
increased corneal and conjunctival
staining.
Results. At last follow-up, VA had
stabilized and improved in 10 patients.
In addition, OS staining improved in 10
patients, tear quantity and quality improved in nine, tear film osmolarity was
reduced in eight, and corneal sensation
improved in seven. No complications
were recorded intra- or postoperatively, and three patients had general
improvement in sub-basal corneal
nerve length and density. No patients
had ulcers after the procedure.
Patient feedback. Six patients filled
out questionnaires before and after
surgery. One reported poor post-op
vision; the remainder graded it to be

Trabeculectomy (TVT) Study, visual
field (VF) outcomes appear to be
comparable between the two treatment
arms. “Similar rates of visual field progression were observed after both tube
shunt implantation and trabeculectomy,” said Swarup Swaminathan, MD, at
Bascom Palmer Eye Institute in Miami.
Patients with a history of diabetes,
elevated intraocular pressure (IOP),
or worse VFs at baseline were at higher
risk for VF progression, he added.
Study overview. This multicenter
randomized trial was designed to
describe and compare VF outcomes
in two groups of patients: Those who
underwent tube shunt surgery with the
350-mm² Baerveldt glaucoma implant
and those who underwent trabeculectomy with mitomycin C (0.4 mg/mL
for two minutes).
The analysis involved 122 patients
(122 eyes) with previous cataract and/
or glaucoma surgery. Patients were
evenly split between the two treatment
groups.
Evaluating VFs. Participants were
examined at multiple time points for
up to five years following surgery.
Each examination included measurements of visual acuity (VA) and IOP.
VF measurements were included if the
false-positive rate was less than or equal
to 20% and the false-negative rate was
less than or equal to 35%. VFs were
excluded if VA was less than or equal to
20/400, or if the patient lost 2 or more
Snellen lines from baseline due to any
etiology other than glaucoma. Longitudinal linear mixed-effects models with

IN FINDINGS FROM THE TUBE VERSUS

Functional and Structural Changes Following Corneal Neurotization in the Management of Neurotrophic Keratopathy. Presented during the cornea and external
disease original papers session. When: Monday, Oct. 14, 2:00-4:30 p.m. Where:
South 10. Access: Free.
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Relevant financial disclosures—Dr. Lin: None.

fair to good. Reading improved in
four patients from being extremely
or moderately difficult preoperatively
to experiencing no or mild difficulty
following the procedure. The other two
patients reported no changes.
—Arthur Stone

best linear unbiased predictions were
applied to estimate rates of change in
mean deviation (MD).
Results. For this cohort analysis, a
total of 436 VFs were evaluated, with
an average of 3.6 VFs per eye. The rate
of MD change was –0.60 dB/year in
the tube group and –0.38 dB/year in
the trabeculectomy group (p = 0.34).
Although elevated IOP at baseline
was identified as a risk factor for VF
progression, there was no significant
association between IOP control and
VF progression.
—Arthur Stone
Relevant financial disclosures: Dr. Swaminathan
—None.

PEDIATRICS

IRIS Measures Meet
Amblyopia
RESEARCHERS HAVE USED REPORT-

kukurund/Shutterstock.com

ing measures developed for the Academy’s Intelligent Research in Sight
(IRIS) Registry to assess treatment
outcomes at Boston Children’s Hospital
(BCH) for children with amblyopia.
The relevant IRIS Registry measure
—Amblyopia Interocular Acuity—was
published as IRIS7 in 2015 and relabelled as IRIS50 in 2019, after undergoing some changes to its specifications. The researchers found that their
amblyopia treatment was successful in
71% of eligible patients by IRIS7 and in
81% of eligible patients by IRIS50, for a
statistical significance of p = .006, said
lead author Talia Shoshany, BS.
“We are the first to report our success
by IRIS50 and compare with IRIS7 outcomes,” said Ms. Shoshany, at Harvard
Medical School in Boston. “To date,
only one other group has evaluated its
success by IRIS7,” finding a 46% success
rate.1
Study specifics. For this study, the
researchers drew from the amblyopia

Visual Field Outcomes in the Tube
Versus Trabeculectomy Study. Presented during the glaucoma original
papers session. When: Monday, Oct.
14, 2:00-5:15 p.m. Where: South 152.
Access: Free.

outcomes database at BCH,
which currently includes
information on more than
2,000 patients.
Question of inclusion.
The researchers evaluated
all patients who were treated
at BCH for amblyopia from
2010 to 2015. However, only
12% of the children met
the measure’s inclusion criteria for analysis, Ms. Shoshany noted. That is, they had
newly been diagnosed with
amblyopia, were between
the ages of 3 and 7, had an
TRACKING OUTCOMES. The newer IRIS50 meainterocular difference (IOD)
sure captures patients with denser amblyopia at
that was greater than .29
baseline and tracks their overall improvement.
logMAR (or 3 Snellen lines),
and had no deprivation amblyopia.
inclusion, she said, the IRIS criteria
In discussing the criteria, Ms. Shosh- “exclude a large proportion of patients
any noted that under IRIS7, a successful we treat for amblyopia at BCH,” such
treatment is that which results in an
as those who are outside the age range,
IOD of less than .23 logMAR (approxhave previously been treated elsewhere,
imately 2 lines) at 12-18 months. In
or do not meet IOD specifications
comparison, she said, IRIS50 “added
(i.e., those with bilateral amblyopia
visual acuity (VA) of 20/30 or better
or those with 2 lines of IOD who are
and improvement in VA of 2 lines or
still considered amblyopic). Additional
more” at three to 12 months.
criteria should be established to allow
Predictors of success. “Multivariable practices to evaluate outcomes in this
logistic regression was used to evaluate
broader range of patients that the BCH
whether specific variables were inderesearchers captured in their database,
pendently predictive of success,” Ms.
she concluded.
—Jean Shaw  
Shoshany said. Using IRIS7, baseline
1 West CE et al. J AAPOS. 2015;20:e10.
IOD and insurance status were predicRelevant financial disclosures: Ms. Shoshany—
tive of success, but the other variables
None.
—presenting age, type of amblyopia,
family history of amblyopia, initial VA,
stereopsis, and type of treatment (e.g.,
Amblyopia Treatment Outcomes
glasses, patching, atropine, or surgery)
Using AAO IRIS7 and IRIS50 Criteria.
—were not.
Presented during the pediatric ophIn contrast, under IRIS50, none
thalmology and strabisumus original
of these variables was predictive of
papers session. When: Tuesday, Oct.
success.
15, 8:30-10:00 a.m. Where: South 152.
Bottom line. “We believe IRIS50 is
Access: Free.
a better tool for measuring treatment
success, as it takes improvement into
POSTERS AT THE MEETING
account rather than just final VA
For a look at cutting-edge reoutcomes,” Ms. Shoshany said. “This
search, visit the Scientific Poster
captures patients with denser amTheater. When: For times, check
blyopia at baseline” and tracks their
the Mobile Meeting Guide at aao.
improvement, “even if they didn’t reach
org/mobile. Where: South, Exhiperfection.”
bition Level. Access: Free.
With regard to the question of
See the financial disclosure key, page 10. For full disclosures, including category descriptions,
view this News in Review at aao.org/eyenet.
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Ophthalmology
Selected by Stephen D. McLeod, MD

Glaucoma Presence and Nocturnal Elevation of Systolic BP
October 2019
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Volume 126 | Number 10 | pp. XXX–XXX

Although research has revealed links
between glaucoma progression and the
variability of circadian blood pressure
(BP), it is unclear whether
glaucoma itself is associated
with particular patterns in
nighttime BP. Moreover, it
can be difficult to recruit
healthy subjects for comparison studies. In an observational study, Yoshikawa
et al. looked at BP patterns
in patients with glaucoma
and more than 700 healthy
controls. They noted a significant relationship between
glaucoma and elevated
nighttime BP as well as
nondipper status (minimal nocturnal
BP reduction). This association was
independent of factors such as obesity,
diabetes, and older age.
This cross-sectional study included
109 patients with glaucoma and 708
healthy controls. The mean age of both
cohorts was 71 years. All study partici
pants underwent ophthalmic examinations, and ambulatory BP was measured
every 30 minutes for 48 hours. The
nondipper pattern of BP was defined
as a decline in mean nighttime systolic
BP of <10% of the mean daytime
systolic BP.
Daytime and nighttime periods for
October 2019

OPHTHA_v126_i10_COVER.indd 1

each participant were determined from
entries in sleep diaries.
After adjustment for potential
confounders (including age, weight,
and concurrent diabetes), multivariable linear regression analyses showed
that nocturnal systolic BP was 4.1 mm
Hg higher in the glaucoma group
(p = .01), and the nondipper pattern
was more prevalent in these patients
(45.0 vs. 27.5%; p
< .001). Similarly,
multivariable
logistic regression
demonstrated
that glaucoma
increased the
likelihood of
nondipper status
(odds ratio, 1.96;
p = .003).
Mechanisms
for the low variability of circadian
BP in patients with
glaucoma may relate to death of the
intrinsically photosensitive retinal ganglion cells. Research indicates that the
light exposure received by these cells,
especially short-wavelength light, is a
key contributor to circadian biological
rhythm. Furthermore, it is possible that
high epinephrine and low melatonin
levels could induce circadian misalignment. Nuclear cataracts also have been
implicated.
The authors acknowledged that
large longitudinal studies are needed to
refine potential relationships between
nocturnal BP and the severity and progression of glaucoma.
Volume 126 | Number 10 | October 2019
Elsevier | ISSN 0161-6420
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Viability of Autologous Retinal
Transplant for Refractory
Macular Holes
October 2019

In 2016, Grewal et al. described use of
the autologous neurosensory retinal
free flap to close myopic macular holes
(MHs) associated with foveoschisis.
Since then, the technique has been
adopted for various other indications.
In a new study, these authors looked at
structural and functional outcomes for
patients with large refractory MHs that
were closed with this procedure. In this
initial experience, the technique was
safe and successful in most patients.
The multicenter, retrospective,
consecutive series included 41 patients
(41 eyes) who had a full-thickness MH
that persisted after vitrectomy with
internal limiting membrane (ILM)
peel and tamponade. The subsequent
treatment included pars plana vitrectomy, autologous neurosensory retinal
transplantation with gas, and tamponade with silicone oil or short-term
perfluoro-n-octane heavy liquid. All
patients had follow-up for at least six
months. Main outcome measures were
anatomic closure of the hole, ellipsoid
zone (EZ) changes and external limiting membrane (ELM) defects noted on
optical coherence tomography (OCT),
recovery of visual acuity (VA), and surgical complications. The mean number
of previous surgeries in the study group
was 1.5 (range, 1-3).
The mean follow-up period after
retinal transplantation was 11.1 months
(range, 6-36 months). Per OCT findings,
EYENET MAGAZINE
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complete anatomic closure of the MH
was achieved in 36 eyes (87.8%). Mean
corrected VA (logMAR units) improved
from 1.11 to 1.03 (p = .03) by the last
postoperative visit. VA improved in 15
eyes (36.6%), was stable in 17 (41.5%),
and declined in nine (21.9%). Of the
36 eyes with anatomic closure, VA
improved in 52.3% and worsened in
13.8%. Among the other five eyes, VA
worsened in two and improved in none.
Before transplantation, the mean
largest basal diameter was 1,468.1 μm
(range, 621-2,600 μm), and the mean
inner-opening diameter was 825 μm
(range, 336-1,649 μm). The mean
diameter of the EZ defect was reduced
from 1,777.3 μm preoperatively (range,
963-2,808 μm) to 1,370 μm (range,
288-2,000 μm) by the final follow-up
exam (p = .007). The mean preoperative
ELM defect diameter was 1,681.5 μm
(range, 1,172-2,606 μm), which decreased to 1,408.5 μm (range, 200-2,000
μm) by the final follow-up (p = .017).
The major postoperative complications
were retinal detachment (n = 1) and
vitreous hemorrhage (n = 1). There
were no cases of proliferative vitreoretinopathy, endophthalmitis, suprachoroidal hemorrhage, or choroidal neovascularization.
Despite the large thick retinal flap,
displacement of the flap was the most
common complication intraoperatively
and immediately afterward (with silicone or gas tamponade). The authors
noted that further refinement of the
surgical techniques should help sustain
the flap’s position. (Also see related commentary by Michael J. Koss, MD, in the
same issue.)
U.S. Versus International Costs
of Ophthalmic Drugs
October 2019

Health expenditures in the United States
are expected to grow to 20% of the gross
domestic product by 2025. As prescription drugs represent the health care
category with the largest increase in
real per-capita spending in the past
four decades, Gong et al. conducted
an observational study to compare the
costs of common ophthalmic drugs in
the United States and other countries.
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They found that costs are substantially
higher in United States, especially for
topical medications. They also noted
large price variations between the
countries studied as well as between
brand and generic products.
The study focused on 25 commonly
prescribed ophthalmic medications
(22 topical and three intravitreal).
Third-quarter 2017 data were obtained,
including U.S. average wholesale price,
drug-acquisition costs, and consumer
pricing. Data sources included U.S.
government health insurance plans
(Veterans Affairs [VA], Medicaid, Medicare Parts B and D), commercial drug
plans (CVS Caremark and Navitus
Health Solutions), Costco (for online
pricing without insurance), and govern
ment-sponsored health plans in Canada,
Japan, Italy, Spain, and Turkey. Currencies were converted to U.S. dollars.
The authors found that aflibercept
and ranibizumab were priced similarly
in the United States, and each was more
expensive than dexamethasone. Aflibercept and ranibizumab were less expensive in Italy, Spain, Turkey, Canada, and
Japan than in the United States—by as
much as 84.3%. The price of topical
medications in the United States varied
significantly by drug class and according to whether the drug was generic or
branded. In general, ophthalmic drugs
were less expensive if obtained through
VA and Medicaid plans instead of
the other U.S. sources, but the lowest
costs were attained through hospitalemployee drug insurance plans.
As a partial solution to these drug
pricing issues, the authors recommended developing an easy-access online
database that shows true out-of-pocket
costs for patients with each type of
insurance.
—Summaries by Lynda Seminara

Ophthalmology
Glaucoma
Selected by Henry D. Jampel, MD, MHS

Dark Adaptation Survey and
Screening for POAG
September/October 2019

Ramsey et al. set out to study the extent
to which patients with primary open-

angle glaucoma (POAG) have trouble
with dark adaptation (DA) and with
seeing in low-light conditions. In addition, they correlated these findings with
disease severity. The results showed that
problems with DA and vision under
low luminance are common in patients
with POAG and that patients’ subjective
self-assessment scores correlated with
disease severity.
For this pilot study, the researchers
developed a questionnaire that was
presented to patients with POAG during
routine examinations in a hospitalbased eye clinic. The questionnaire
included such statements as “I have
trouble reading the menu in a dimly
lit restaurant” and “After looking at my
cell phone, tablet, or computer screen
in a dim room, I find it difficult to recognize objects when I look away from
the screen.”
All told, 85 patients with POAG and
127 control participants completed the
questionnaire. All were 40 years of age
or older and had a visual acuity of 20/50
or better. The researchers then extracted data related to the patients’ ocular
health and degree of glaucoma severity
from their medical records. A multiple
regression analysis was performed to
create a predictive model for POAG.
The results confirmed that vision
problems in low light and issues with
DA are common in patients with glaucoma. And although these problems
become more prominent as the disease
progresses, patients with POAG report
more subjective visual dysfunction in
the early stages of the disease than do
healthy controls. With regard to the
questionnaire’s ability to serve as a
predictive tool, the DA survey score—
when combined with cup-to-disc ratio
and family history of glaucoma—
showed an accuracy, sensitivity, and
specificity of 96.7%, 92.9%, and 99.2%,
respectively.
The authors noted that patients with
glaucoma are not always queried about
DA problems and similar challenges
during routine glaucoma care. A questionnaire such as this one, when paired
with family history and structural
assessment of the optic nerve, might
serve as a screening tool, they concluded.
—Summary by Jean Shaw

Ophthalmology Retina
Selected by Andrew P. Schachat, MD

Nomenclature and Guidelines
for Widefield Imaging

Ophthalmology Retina

October 2019

The term widefield has been used inconsistently in the literature in describing retinal images. To address this problem, an international panel of 11 retina
specialists was convened to evaluate
the terminology for widefield images
obtained with current retinal imaging
methods. Choudhry et al. summarized
the findings and recommendations of
the panel, known as the International
Widefield Imaging Study Group.
Before the consensus meeting, a set
of seven images was circulated to panel
members. The images were acquired
with current approved and commonly
used imaging methods, including sweptsource optical coherence tomography
(OCT) and fluorescein angiography.
Both healthy and diseased eyes were
represented in the image set.
In addition to evaluating the capabilities of the imaging methods, panel
members also reviewed published
studies and discussed the definitions of
widefield and ultra-widefield imaging.
Their recommendations include the
following:
• The term widefield should be limited
to images depicting retinal anatomic
features beyond the posterior pole, but
posterior to the vortex vein ampulla, in
all four quadrants.
• Ultra-widefield images are those
showing retinal anatomic features anterior to the vortex vein ampulla in all
four quadrants.
• Posterior pole should continue to be
defined as the area of retina within the
major temporal vascular arcades and
slightly just beyond, as captured in a
50-degree view with most devices.
• In discussing field of view (FOV)
and its point of centration for fundus
cameras and OCT devices, the panel
agreed that the FOV should have the
macula at its center.
• FOV boundaries should correspond
to anatomic landmarks within the retina, and these landmarks should be incorporated into the nomenclature. For

DEFINITIONS. The panel proposed
that the term panretinal be used for a
complete 360-degree ora-to-ora view
of the retina. In lieu of a single capture
method, the montage technique (shown
here) is likely to remain popular.

instance, they said, the term midperiphery should refer to the region of retina
extending from the vascular arcades to
the posterior edge of the vortex vein
ampulla, which is captured at a range of
60 degrees to 100 degrees.
Finally, panel members proposed
that this standardized nomenclature be
used in future publications, and they
noted that their findings will need to
be updated in the future as imaging
technology develops.
—Summary by Jean Shaw

American Journal of
Ophthalmology

phacoemulsification with implantation
of an IOL. A total of 3,013 eyes (2,019
patients) were included in the study; of
these, 61 eyes (48 patients) had post-op
PAU. Cystoid macular edema (CME)
also developed in 18 of these 61 eyes.
The authors calculated relative risk
(RR) to determine whether certain
characteristics were linked to the
probability of PAU. These included
age, sex, race/ethnicity (white, African
American, Hispanic, or other), operating time, cumulative dissipated energy
during phacoemulsification, visual acuity, intraocular pressure (IOP), anterior
chamber cell grade, CME presence, and
steroid use during follow-up.
Results showed that African Americans were much more likely than whites
to have PAU after uncomplicated cataract extraction (RR, 11.3; p < .0001).
No other patient-level characteristic
was identified as a risk factor for PAU.
Three months postoperatively, the visual acuity of patients with and without
PAU was comparable, but the mean
IOP was slightly higher in those with
PAU. Among patients with PAU, visual
acuity and IOP results were similar for
the various races.
The authors concluded that, after
cataract surgery, African Americans
have a high risk of PAU; however, this
prolonged inflammation does not seem
to affect long-term visual outcomes.

Selected by Richard K. Parrish II, MD

Race and Persistent Uveitis After
Cataract Surgery

Phakic IOLs for Myopia and
Myopic Astigmatism
October 2019

October 2019

Reddy et al. set out to identify risk
factors for the occurrence of persistent
anterior uveitis (PAU) secondary to
uncomplicated cataract extraction
in patients with no history of uveitis
or autoimmune disease. The authors
determined that African Americans are
more likely than others to experience
this postoperative condition and that
PAU does not predict worse visual
outcomes.
This study was a three-year, single-center retrospective series of
patients who did not have autoimmune disease or previous uveitis. They
had undergone cataract surgery by

Long-term data on the visual outcomes
of implantable collamer lenses (ICLs)
are minimal. Nakamura et al. conducted
a 10-year retrospective study of patients
who received Visian implantable collamer lenses to treat moderate to high
myopia, with or without astigmatism.
The authors found that ICL implantation produced good long-term outcomes for safety and efficacy as well as
for predictability and stability.
For this observational case series, the
researchers included 114 eyes (61 patients) that underwent ICL placement to
correct myopia or myopic astigmatism.
At the time of surgery, the patients were
between the ages of 20 and 50.
EYENET MAGAZINE
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The authors collected data from the
pre-op visit and from follow-up visits
that extended until 10 years following
surgery. Safety and efficacy indices were
calculated from corrected and uncorrected distance visual acuity (VA) using
these equations: post-op CDVA/preop CDVA and post-op UDVA/pre-op
CDVA, respectively.
The researchers implanted toric ICLs
in 72 eyes and spheric ICLs in 42 eyes.
At the 10-year mark, 70 eyes (38 patients) were examined. Of these, 71.4%
were within 0.5 D of the attempted
spherical equivalent correction, and
87.1% were within 1.0 D. The mean
logMAR results were −0.01 ± 0.24
(UDVA) and −0.18 ± 0.07 (CDVA).
The mean safety index was 0.88 ± 0.15,
and the mean efficacy index was 0.66
± 0.26. The intraocular pressure was
unchanged during the observation
period, and eyes lost an average of
5.3% ± 12.3% of their pre-op endo
thelial cell density.
Adverse events included anterior
subcapsular cataract in 12 of the 114
eyes; four of these required ICL explan
tation and phacoemulsification. As
cataract formation after ICL surgery
is concerning, the authors emphasized
that risk factors for this complication
should be explored further.
Given these results, it appears that
good 10-year outcomes are likely for
eyes with myopia or myopic astigmatism
that receive implantable toric or spheric
ICLs. Knowledge of the longer-term
postoperative course is crucial, the
authors said.
—Summaries by Lynda Seminara

JAMA Ophthalmology
Selected and reviewed by Neil M.
Bressler, MD, and Deputy Editors

Retinal Characteristics of
Patients With Yellow Fever
September 2019

Two outbreaks of yellow fever (YF)
occurred recently in Southeastern
Brazil. To better understand the retinal
changes that accompany this virus,
Brandão-de-Resende et al. studied
patient data collected during the
outbreaks. Among patients with YF,
28
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retinopathy was observed in 20%. The
most common retinal findings were
superficial hemorrhage, retinal nerve
fiber layer (RNFL) infarct, and grayish
outer retinal lesions. Systemic findings
associated with retinopathy were low
platelet counts and elevated levels of
serum aspartate aminotransferase, total
bilirubin, arterial lactate, and serum
creatinine. Even though retinopathy is
common in YF, the authors said, it may
be overlooked, especially if virus severity precludes careful ophthalmoscopic
examination.
This cross-sectional study was performed at a referral center for infectious diseases in Southeastern Brazil.
Data were collected for 94 patients
suspected of having YF, all of whom
had undergone ophthalmic exams.
Collected data included demographics,
clinical findings, lab results, and the
presence or absence of retinopathy.
Of the 94 participants, 64 were
confirmed to have YF. Their mean age
was 47 years (range, 38-56 years), and
12 patients (19%) were female. Twenty
eyes (16%; 13 patients) had retinopathy at the time of yellow fever. The
most common fundus changes in these
20 eyes were RNFL infarcts (n = 11),
superficial hemorrhage (n = 7), and
grayish deep lesions (n = 6). The RNFL
infarcts and superficial hemorrhages
(but not the grayish lesions) resembled
those of other flavivirus infections. Lab
findings noted in these patients included
aspartate aminotransferase >3,000 U/L
(p < .001), total bilirubin >2.3 mg/dL
(p < .001), serum creatinine >2.0 mg/
dL (p = .003), arterial lactate >17.1 per
mg/dL (p = .03), and platelet count
<94 × 103/μL (p = .004). Retinopathy
was most common in patients whose
YF was severe. Overall, it was not
associated with arterial hypertension,
diabetes, international normalized
ratio, or death.
This study demonstrates the wide
range of retinal changes that may occur
with YF. Further research would be
needed to determine whether the findings have clinical or prognostic relevance, said the authors, who stressed
the importance of ophthalmic screening in patients with YF. (Also see related
commentary by Jessica G. Shantha, MD,

Steven Yeh, MD, and Nisha Acharya,
MD, in the same issue.)
Ophthalmology Residency:
Gender and Case Volume
September 2019

The number of male and female
medical students who enter ophthalmology residency programs is roughly
equivalent, but little is known about
differences in surgical training between
these men and women. According to
the Accreditation Council for Graduate
Medical Education, ophthalmology
residents are required to perform a
specific number of surgical procedures
and must receive “equivalent [training] opportunities” by gender. Data
from 1999 to 2002 showed that surgical
efficiency improves as case volume
increases—beyond the minimum number of required cataract operations for
graduation (currently 86). Even after
160 cases, operating efficiency improves
and complication rates decline. In a
longitudinal study, Gong et al. reviewed
case logs of residents to compare
surgical volume between male and
female students. They found that men
performed substantially more cataract
operations and total procedures. The
gender disparity in case volume grew
throughout the 12-year timeline.
For this retrospective study, the
authors collected and analyzed 12 years
of data (through June 2017) for 24 U.S.
ophthalmology residency programs,
reflecting the experience of 1,271 residents. Details of interest were gender,
parental leave status, volume of cataract
operations, and total number of surgical procedures.
The analyses showed that female
gender correlated with fewer cataract
operations and fewer total operations.
Men performed a mean (standard
deviation) of 176.7 (66.2) cataract
operations, whereas women performed
161.7 (56.2) (mean difference, –15.0;
p < .001). The mean number of total
procedures was 509.4 (208.6) for men
and 451.3 (158.8) for women (mean
difference, –58.1; p < .001). Eighty-five
(10.4%) of the 815 male residents and
71 (15.6%) of the 456 female residents
took parental leave. On average, male

residents who took paternity leave performed a mean of 27.5 more cataract
operations than the men who did not
take leave (p < .001). However, the case
volume of female residents who took
maternity leave was similar to that of
women who did not (mean difference,
–2.0; p = .81). From 2005 to 2017, the
increase in total number of procedures
was greater for men than for women
(β = –8.0; p = .008).
Educators should be aware of this
gender disparity, and further investi
gation is needed to ensure that training
experiences truly are equivalent, the authors noted. (Also see related commentary by Julia A. Haller, MD, and Qiang
Zhang, PhD, in the same issue.)
OCT CST Results Do Not Reflect
Visual Acuity Changes in DME
September 2019

Some research indicates that changes
in central subfield thickness (CST)
after anti-VEGF treatment of diabetic
macular edema (DME) may correlate
with changes in visual acuity (VA),
while other studies do not support this
finding. In a post hoc analysis of the
DRCR Retina Network (DRCR.net)
Protocol T randomized clinical trial,
Bressler et al. looked at the relationship between these parameters and
found that CST changes as noted on
optical coherence tomography (OCT)
account for very little of the entire
variation in VA. Hence, the findings
do not support OCT CST as a marker
for VA changes in clinical trials of antiVEGF therapy for DME or as a guide
regarding potential changes in VA from
such treatment.
For this study, VA and OCT CST
changes were compared for 652
patients who had been treated with
aflibercept, ranibizumab, or bevaciz
umab in the randomized trial. Each
patient received six monthly intravitreal injections of the anti-VEGF agent,
unless success was achieved before the
six-month mark. Subsequent injection
or focal/grid laser photocoagulation
treatment was given if needed (per
protocol) to achieve stability. The main
outcome measure was the association
between changes in VA letter score and

changes in OCT CST at weeks 12, 52,
and 104 after randomization.
The mean age of participants was
61 years (range, 54-67 years). The
correlations between OCT CST changes
and VA changes were 0.24 at 12 weeks,
0.31 at 52 weeks, and 0.23 at 104 weeks.
The correlation coefficients of change
in VA versus change in OCT CST at
these time points were 0.36, 0.36, and
0.33, respectively, and were similar for
each treatment. For any given change
in OCT CST from baseline, there was
a broad range of changes in VA from
baseline to each time point.
These results support those of laser
photocoagulation studies of DME and
anti-VEGF studies of other macular
diseases, wherein, at best, only a moderate correlation was observed between
VA changes and CST changes. The
DRCR.net has not evaluated whether
other OCT features—such as altered
disorganization of the retinal inner
layers—may correlate with changes in
VA over time.
Clues to reasons for the weak correlation between CST and VA changes
are beyond the scope of this study, said
the authors. However, their findings do
suggest that OCT CST changes should
not be used in lieu of VA changes either
as a main outcome in DME trials of
anti-VEGF therapy or as an indicator
of the VA changes to expect from such
treatment. (Also see related commentary by Sapna Gangaputra, MD, MPH,
and Paul Sternberg Jr., MD, in the same
issue.) —Summaries by Lynda Seminara

Other Journals
Selected by Deepak P. Edward, MD

Machine Learning for Diagnosis
in Automated Glaucoma Clinics
Eye
2019;33(7):1133-1139

The demand for global glaucoma
services is growing rapidly, driven by
factors such as longer life expectancy,
earlier diagnosis, and the plethora of
available treatments. Machine learning
is a powerful tool for analyzing patient
data, and various computer algorithms
can distinguish between glaucomatous
signs and neurological field defects. In

a glaucomatous population, Thomas et
al. explored the utility of feed-forward
back-propagation artificial neural net
works (ANNs) for detecting field defects
caused by pituitary disease. They
found that by inspecting bilateral field
representations, traditional ANNs are
efficient in detecting chiasmal field defects. The findings suggest that machine
learning may play a key “diagnostic
oversight” role in the future.
For this study, the researchers ob
tained 24-2 Humphrey visual field
reports for 121 patients with pituitary
disease and 907 patients with glaucomatous findings, and they used
optical character recognition to extract
threshold values from the reports. For
each patient, left- and right-eye visual
fields were coupled in an array to create
bilateral field representations. ANNs
were created to detect chiasmal field
defects. The authors then assessed the
networks’ ability to identify a single
pituitary field among the 907 glaucomatous distractors.
Results of the analyses showed that
mean field thresholds in all locations
were lower for the pituitary group (20.3
dB, standard deviation [SD] = 5.2 dB)
than for the glaucoma group (24.4 dB,
SD = 5.0 dB), suggesting that the degree
of field loss is greater in patients with
pituitary disease (p < .0001). However,
the substantial overlap in results implies that mean bilateral field loss alone
is not a reliable indicator of etiology.
Overall, ANNs performed well in
the discrimination task; sensitivity and
specificity exceeded 95%. When a single
pituitary field was hidden among 907
glaucomatous fields, it had one of the
five top indexes of suspicion in 91% of
the ANNs.
The advent of telemedicine means
that better methods are needed to automatically identify not only glaucoma
but also any accompanying pathology
or masquerading conditions, the authors
said. They added that ANNs such as
theirs may have a role to play in the
automated care of the future.
—Summary by Lynda Seminara
MORE ONLINE. For an
additional research report, see
this article online at aao.org/eyenet.
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GLAUCOMA

CLINICAL UPDATE

MD Roundtable, Part 1:
Precision Glaucoma Management With MIGS

M

icroinvasive glaucoma surgeries, or MIGS, constitute
a broad array of devices and
procedures for managing glaucoma. In
this first portion of a two-part series,
Ahmad Aref, MD, MBA, of the University of Illinois in Chicago, hosts an MD
Roundtable with Constance O. Okeke,
MD, MSCE, of Virginia Eye Consultants
in Norfolk, and Albert S. Khouri, MD,
of Rutgers New Jersey Medical School
in Newark. The experts discuss how
they define and categorize MIGS, their
thought processes for selecting a particular procedure, and when they consider
employing a “MIGS-plus” modality. Part
2 will appear in the November EyeNet.

invasive” is appropriate to reflect
the good safety profile and less
burdensome post-op period
associated with MIGS, compared
with traditional glaucoma surgery. I also like to use the phrase
“precision glaucoma surgery,”
which reflects how MIGS enable
us to be much more precise in
tissue handling.

Defining MIGS

Dr. Okeke: An incision needs to
be made to perform ECP; so yes, I
consider it to be a microinvasive, or
microincisional, glaucoma surgery. The
MicroPulse system does not involve an
incision, so I think of it as a laser tool
rather than as part of the MIGS array.
Dr. Khouri: I find it challenging to
place surgical procedures in specific
categories because it depends on how
we use them. ECP and MicroPulse both
have relatively good safety profiles, and
they’re less invasive than traditional
glaucoma surgeries. MicroPulse is a
laser surgical intervention with broad
applications for managing moderate to
advanced or refractory glaucoma. In a
way, MicroPulse fits the definition of
MIGS, but not entirely.

Dr. Aref: How do you define MIGS?
Dr. Okeke: MIGS are microinvasive

Glaukos

glaucoma surgeries. In the past, we
called these types of surgeries “minimally invasive.” The microinvasive
terminology refers to the lack of conjunctival tissue disruption and the ab
interno nature of the approach through
a clear corneal incision to access the
angle structures. Usually, MIGS address
the conventional outflow pathway, but
they also can involve the uveoscleral
pathway. Compared with traditional
glaucoma surgeries, MIGS are thought
to be less traumatic and to have better
efficiency in terms of time in the OR
and post-op healing.
Dr. Khouri: I think the term “micro

Ciliary Body MIGS
Dr. Aref: Do you consider pro-

ISTENT. Some patients with advanced glaucoma have shown favorable results with the
iStent, according to a 2015 study by Neuhann.3

cedures that ablate the ciliary
body—specifically endoscopic
cyclophotocoagulation (ECP)
and the MicroPulse laser system
(Iridex)—within the scope of MIGS?

ROUNDTABLE HOSTED BY AHMAD A. AREF, MD, MBA, WITH ALBERT S.
KHOURI, MD, AND CONSTANCE O. OKEKE, MD, MSCE.

Dr. Aref: I agree. I think these ciliary
body procedures can be distinguished
from other MIGS by the expanded
range of glaucoma stages that can be
treated.

Choosing a Procedure
Dr. Aref: What is your thought pro-

cess for selecting MIGS procedures?
Dr. Okeke: I use somewhat of an algorithm in MIGS selection. I first want
to get a sense of the kind of glaucoma.
For this, I evaluate the angle anatomy,
so gonioscopy is crucial for helping me
decide what kind of MIGS procedure
to use. I check whether the angle is
open, and I also look for characteristics of secondary glaucoma, such as
pseudoexfoliation, increased pigment,
or angle recession. I have found that a
goniotomy procedure with the Trabectome (NeoMedix) tends to work well in
patients with pseudoexfoliation glaucoma.1 I also check for signs of uveitis,
synechiae, and appositional closure of
the angle.
EYENET MAGAZINE

•

33

With angle recession, the anatomic
location of the recession is important.
Typically, I want to address the nasal
quadrant, and if angle recession is significant there, I would expect that the
outflow system isn’t functioning well.
Therefore, I wouldn’t be confident that
goniotomy or a stenting procedure in
that area would yield good results.
In addition, the glaucoma stage
weighs into MIGS selection. Is the
patient on just one medication and
in need of a procedure to get off that
medication and remain stable? Does
the patient have more advanced glaucoma treated with several medications?
In the latter case, I would want to use a
more robust device, like a Xen gel stent
(Allergan), which is placed subconjunctivally.
I also evaluate the patient for cataract. Some MIGS must be done in
combination with cataract surgery,
and there are other MIGS that can be
done alone, such as goniotomy and
canaloplasty. For example, in a patient
with early glaucoma and no cataract, a
stenting procedure—such as with the
iStent or iStent inject (both, Glaukos)
—would not be suitable.
If the patient has had previous laser
therapy—say, selective laser trabeculoplasty (SLT)—I’ll review the medical
record to find out whether it was successful. If it was, then I would expect
the patient to benefit from procedures
that promote trabecular meshwork
outflow, such as goniotomy, stenting,
or potentially canaloplasty.
I also give thought to which procedures will be covered by the patient’s
health insurance. It’s important to consider those practical concerns as well.
Dr. Khouri: When I’m deciding
among MIGS options, I perform extensive gonioscopy. I want to examine
the angle and look for appositional or
synechial closure.
There has been an explosion in
the use of MIGS, and these procedures
are approved primarily for open-angle
glaucoma, based on data from clinical
trials.2 However, we encounter diverse
clinical situations in glaucoma management, and as we gain experience
applying these technologies to best
care for patients, our use of MIGS
34
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may gradually change.
In recent studies, MIGS have been
applied to treat more advanced and
even refractory glaucoma with somewhat favorable results. For instance,
Neuhann3 found a 36% reduction in
mean intraocular pressure (IOP) after
iStent placement plus cataract surgery
in a group of patients with varied
disease severity, including some with
advanced glaucoma. In a retrospective
review of 42 eyes with severe glaucoma,
phacoemulsification was combined with
the Kahook Dual Blade (New World
Medical) and was found to lower IOP
to ≤15 mm Hg by six months post-op
in approximately two-thirds of eyes.4
Angle surgery to treat appositional
angle closure also seems to work well.
Bussel and colleagues5 demonstrated
that ab interno trabeculectomy with
the Trabectome significantly decreased
pressure in eyes with narrow angles.
There’s still a lot we don’t know
about the effects of MIGS in certain
settings, such as in patients who were
on particular medications previously
or who had received laser treatment. At
this year’s annual meeting of the American Glaucoma Society, my colleagues
and I presented findings of a two-center retrospective study of 91 patients
who underwent trabecular bypass with
an iStent.6 We showed that the group
of patients who received previous laser
trabeculoplasty had less pronounced
reductions in IOP and in number of
medications needed than did patients
without prior laser therapy. This was a
surprising result. But we did demonstrate that the decrease from baseline in
medication burden was significant in
both groups. A limitation of our study
was that we did not have full access
to data on the response after SLT and
whether that predicted the outcomes of
iStent placement.
These findings emphasize that we
are in a pilot phase. We still have much
work to do in determining which devices work best for which patients.
Dr. Okeke: Dr. I. Paul Singh found
that, in patients who underwent iStent
placement, those who previously had
good results with laser SLT were more
likely to have success with the iStent.7
So there may be a use for SLT as an

indicator. When SLT is successful, it
could mean that the conventional outflow system still is functional and that
other interventions to enhance outflow
would likely succeed.
Dr. Aref: That’s very interesting
because we don’t have a way to visualize
the outflow system with regularity. SLT
efficacy might be usable as a surrogate
for outflow function until we have the
ability to precisely measure the patency
of a patient’s outflow system.
Dr. Khouri: We now also have medications that work on the trabecular
meshwork—like Rho kinase inhibitors
and nitric oxide—and we still are trying
to figure out whether the response to
those medications can also be a predictor for bypassing the meshwork. There’s
a lot of work ahead for us, but it’s an
exciting time for glaucoma specialists.
MIGS-Plus
Dr. Aref: The Xen implant is consid-

ered a MIGS-plus device; how does it
differ from the other MIGS modalities
we’ve discussed?
Dr. Okeke: In its classic form, the
Xen implant is placed through an ab interno approach, and mitomycin C is delivered under the conjunctiva. This conjunctival disruption isn’t as substantial
as with traditional glaucoma surgery,
but it does involve slightly more risk
than do typical MIGS procedures.
In addition, patients who receive the
Xen implant may require needling to
revise the conjunctival bleb, which increases the complexity and risk of this
procedure. Early data from the FDA
registration trial8 indicated that about
one-third of patients required needling
(21 of 65 patients; 32.3%). MIGS are
being adopted by glaucoma specialists
and by comprehensive cataract surgeons. And with the Xen implant, one
needs to understand and be comfortable with the possibility of needling
during follow-up.
Some practitioners have started
using an ab externo Xen approach,
which still is less invasive than traditional trabeculectomy in terms of
manipulating the conjunctiva. The ab
externo approach may help decrease
the post-op risk of needling, but again,
the intra- and post-op risk associated

with mitomycin C delivery remains.
Dr. Aref: I think it’s important to
consider that the patients in the FDA
registration trial had some unique
characteristics. These patients had failure of previous filtering or cilioablative
procedures or had uncontrolled IOP on
maximal medical therapy.8
Dr. Khouri: The way in which patients
heal is crucial for the success of MIGS
and MIGS-plus procedures. This healing process can be unpredictable and
varies by age and ethnicity. Therefore,
patient selection is key, and patients
should be informed that healing can
affect their surgery’s outcome.
I would include the Xen device in a
category of precision glaucoma surgeries. Compared with conventional trabeculectomy, Xen placement involves a
much smaller incision, less manipulation of the tissue, and less reliance on
suturing and technique. However, with
any subconjunctival surgery, certain
patient groups with vigorous healing
can have unsatisfactory results. These
include patients who are younger,
Hispanic people, and those of African
origin. Patients who’ve undergone
ocular surgery or conjunctiva manipulation also tend to be “primed” to heal
more aggressively. In addition, those on
maximal therapy for a prolonged period
tend to have chronic conjunctival infla
mmation and robust healing after Xen
implantation.
Discussions with the patient are vital;
he or she must be prepared to deal
with potentially burdensome post-op
care, similar to that of conventional
trabeculectomy. The rates of needling
do seem to be lower with the Xen stent
than with trabeculectomy. When a
favorable bleb forms after Xen, the IOP
reductions are comparable to trabeculectomy, and this is important for
patients with advanced glaucoma. Notably, the FDA registration trial of the
Xen stent included only one-year data.8
In high-risk populations, the needling
rates may be higher than 30%—and in
some patients, the treatment will fail. In
other words, the healing can be so vigorous as to require multiple needling
sessions after Xen implantation and
may still result in scar formation and
the need for additional surgery. Patients

with this outcome typically have
more advanced glaucomatous disease
and lower target pressures. All these
factors come into play as we select
which procedure will work best for
the patient.
Dr. Aref: That’s the art of glaucoma:
individualizing our care.
1 Okeke CO et al. Medicine (Baltimore). 2017;
96(24):e7061.
2 Lavia C et al. PLoS One. 2017;12(8):e0183142.
3 Neuhann TH. J Cataract Refract Surg. 2015;
41(12):2664-2671.
4 Hirabayashi MT et al. Clin Ophthalmol. 2019;
13:715-721.
5 Bussel II et al. Br J Ophthalmol. 2015;99(7):914919.
6 Bargoud A et al. Presented at AGS 2019 Annual
Meeting; San Francisco; March 14-17, 2019.
7 Personal communication from I. Paul Singh,
MD, July 31, 2019.
8 Grover DS et al. Am J Ophthalmol. 2017;183:2536.
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UVEITIS

CLINICAL UPDATE

Watch for Tattoo-Related Uveitis:
An Emerging Concern

A

James P. Dunn, MD

patient comes to you with
nonspecific signs and symptoms of uveitis. You consider
the potential causes and connections.
Would tattoos be on your list?
In the last few years, a flurry of case
studies and letters to the editor have
pointed to an association between
tattoos and uveitis—in which tattoo
inflammation and ocular inflammation
occur concurrently with no obvious
systemic etiology. But the link is unclear. Is the tattoo triggering uveitis?
Is there an underlying inflammation
that is manifesting in both the eye and
tattoo?
Although tattoo-related uveitis is
uncommon, its possibility should be
considered in patients with tattoos, said
Gary N. Holland, MD, at the University
of California, Los Angeles. For one
thing, there may be more cases than
you think. According to a 2015 Harris
poll, 29% of U.S. adults have a tattoo.1
Moreover, tattoo-related uveitis is not
something you want to overlook. “It is
likely to result in chronic inflammation
that may need immunosuppression to
prevent blinding complications,” said
Dr. Holland.
Presentation and Risks
Patients may present with either anterior
uveitis or panuveitis, and the manifestations may run the gamut, said James
P. Dunn, MD, at Wills Eye Hospital in
Philadelphia.

Signs and symptoms. Typical signs
and symptoms of severe anterior
tattoo-related uveitis at onset include
blurring of vision, pain, sensitivity to
light, and redness, said Dr. Holland. “It
is likely to show up as a sticky kind of
uveitis with lots of posterior synechiae,”
added Dr. Dunn. “Most of the cases are
bilateral or, if not, at least asynchronous
anterior uveitis—more commonly
nongranulomatous than granulomatous. Sometimes there is a lag period
between the two eyes.”
Ophthalmic complications. These
patients are at risk for severe visionlimiting complications, said Dr.
Holland, including cystoid macular
edema, pupillary membranes, pupillary
seclusion with iris bombe, and uveitic
glaucoma.2
Some patients end up needing glau
coma surgery, added Kisha Piggott,
MD, PhD, who recently published a
case study about such a patient.3 “In
our patient’s case, however, we were
able to control eye pressure with topical glaucoma medications,” said Dr.
Piggott, at the Washington University
School of Medicine in St. Louis.
Other complications. Infection is
another risk related to tattoos, said Dr.
Holland. “Just as patients can get nontuberculous mycobacterial infections
from contaminated equipment used in
LASIK, they may also get infection of
the tattoo from contaminated ink or
other tattoo parlor equipment.”

BY ANNIE STUART, CONTRIBUTING WRITER, INTERVIEWING JAMES P.
DUNN, MD, GARY N. HOLLAND, MD, AND KISHA PIGGOTT, MD, PHD.

A SKIN-EYE ASSOCIATION. One of
Dr. Dunn’s patients diagnosed with
tattoo-related uveitis presents with
induration of his black tattoo.

What’s the Link?
The association between tattoos and
uveitis is not entirely clear, said Dr.
Dunn. Depending upon the extent of
the disease, different processes may be
involved. “Some people just get tattoo
granulomas and uveitis—perhaps a
type of delayed hypersensitivity,” he
said. “For unknown reasons, others get
more severe, systemic disease, where
other factors such as genetics may have
come into play.”
Inflammatory response. The
assumption has been that something
in the tattoo itself is triggering the process, said Dr. Dunn. “However, it may
be the other way around. An inflammatory process may actually be affecting
the tattoos.” He points to a report of a
EYENET MAGAZINE
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French patient who developed tattoo
granulomas and uveitis following
initiation of immunotherapy.4 “This
suggests that the tattoos may be a site
of the inflammation, but not the primary cause.”
Like sarcoidosis, but not? The inflammatory response in these cases can
resemble sarcoidosis, said Dr. Holland,
who calls it “sarcoidosis-like.”
“Because it is so rare, tattoo-related
uveitis has been difficult to study, and
insufficient longitudinal patient followup exists,” said Dr. Piggott. “Do patients
with an otherwise negative systemic
workup represent a subset of yet-to-bediagnosed sarcoid patients, or a distinct
patient population?”
An allergic reaction? “If this were a
true allergy, we would expect more diffuse inflammation of the entire tattoo,”
said Dr. Piggott. “But most cases have
segmental inflammation or nodularity
of the tattoo in different areas, which is
more consistent with delayed hypersensitivity than an allergic response.”
Delayed hypersensitivity reaction.

Typically, uveitis symptoms make an
appearance at a minimum of six months
after tattoo placement, said Dr. Piggott.
Her patient experienced a two-year
delay and was referred to her with a
history of inflammation in the eye,
correlating temporally with tattoo
inflammation, induration, and slight
redness of the tattooed skin.
If this is a delayed hypersensitivity
reaction, she said, it remains unclear
whether it’s due to a dye contaminant
or to the heavy metals or other organic
compounds that constitute the ink.
In some individuals, said Dr. Holland,
only one color in the tattoo will be
associated with inflammation. “The
cause is difficult to determine since
the tattoo ink composition is largely
unregulated,” said Dr. Piggott.
Pinning It Down
The first step toward diagnosis is to
get a complete history. Asking about
tattoos is now a standard part of Dr.
Dunn’s review of systems. “You can’t always see the tattoos, and patients often
won’t think to bring up induration of
the tattoos,” he said. “But if you don’t
ask about it, you may not consider it.”
40
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Questions to ask. It may be difficult
for the patient to make the connection
between skin and eye involvement,
added Dr. Piggott. “Get more information and think broadly when obtaining
the patient history. Include open-ended
questions during the review of systems,
allowing the patient to describe any
atypical occurrences in the past few
months or years.”
If a patient has unexplained uveitis,
said Dr. Holland, ask the patient, “Do
you have any tattoos? Are any of your
tattoos swollen or itchy?” That might
unearth valuable clues, but it doesn’t
obviate the need to evaluate the patient
for other more common causes, including sarcoidosis.
How will you know that the connection between skin and eye inflammation is not just coincidental? Dr.
Holland said, “There is typically a
temporal association: The uveitis and
tattoo swelling will have started within
a similar time period.”
To rule out other potential causes,
ask about any history of tuberculosis
or sexually transmitted diseases, said
Dr. Piggott. “The goal is to determine
whether this is an infectious or inflammatory cause. When inflammation is
present, the knee-jerk response may be
to treat with local or systemic antiinflammatory medications, but we
know that there are many infectious
causes of inflammation.”
Dermatological exam. If you’re
unsure about the diagnosis, but suspect
that uveitis might be linked to tattoos,
said Dr. Dunn, consider referring the
patient to a dermatologist for a fullbody exam.
Potential tests. There is no standard workup, but testing is usually
directed at possible causes of granulomatous disease. Some doctors will test
for angiotensin-converting enzyme
or C-reactive protein and use results
as a marker of general inflammatory
burden, said Dr. Dunn. Some may also
conduct thyroid studies because of
potential links to thyroid disease and
other autoimmune diseases, he noted.
Although punch biopsies are rarely
done, Dr. Piggott did order one of
her patient’s tattoo. “It was helpful in
making the diagnosis after ruling out

other common causes.” Dr. Dunn does
not routinely refer patients for punch
biopsies. However, he said, if the extent
of skin disease indicates a greater
likelihood of systemic disease, a punch
biopsy might help confirm diagnosis.
Treatment-Resistant Problem
In some cases, patients will need what
amounts to lifetime therapy for tattoorelated uveitis, but spontaneous remission is possible, said Dr. Dunn.
The goal is to figure out the underlying cause of the uveitis, said Dr. Piggott.
The ocular inflammation can be treated
with topical or periocular steroids, for
example, but many patients require
systemic treatment.
Work with a dermatologist. Although dermatologists are likely to
be familiar with skin reactions from
tattoos, some may not be aware that
they can cause eye complications as
well, said Dr. Holland. “It’s important
to work as a team to control both skin
and eye reactions.”
Manage patients’ pain. The skin
lesions can be extremely irritating; they
may cause severe pruritis and a lot of
pain, said Dr. Dunn. “The dermatologist
may have therapy for the skin lesions
that wouldn’t necessarily respond well
to systemic corticosteroids.”
Suppress inflammation. “To prevent
uveitic complications, initially suppress
the anterior segment inflammation
with local corticosteroids, as you would
for any noninfectious cause of uveitis,”
said Dr. Holland. He added that maintaining suppression with corticosteroid
eye drops is not an appropriate longterm strategy.
Immunomodulatory therapy may
be needed. “When we tapered the topical corticosteroids in our most recent
patient, the inflammation and symptoms came back,” said Dr. Holland.
In many cases, these patients require
immunomodulatory therapy such as
methotrexate to maintain control of
the inflammation.
“The most striking finding for me
has been the severity of the uveitis
and how resistant it has been in some
patients,” said Dr. Dunn. “We’ve started
patients on topical steroids, then
moved to steroid injections or systemic

steroids. But immunosuppressants are
often needed to get it controlled. Even
then, uveitis has not always been consistently controlled and may recur.”
As a result, he advised, “If you’re not
comfortable managing patients with
aggressive immunosuppressant therapy,
get them to a uveitis specialist quickly.”
Is Tattoo Removal Appropriate?
Some data suggest that excising tattoos
may alleviate the uveitis, said Dr. Dunn.
“In our experience, however, most of
these patients have multiple tattoos,
and removing them is simply not practical, especially since it would be challenging to do adequate skin grafting.”
If a patient wants a tattoo removed,
the procedure may be done with laser.
However, although the tattoo may no
longer be visible on the skin, removal
disperses the ink into the body. “If ink
is the inciting factor, dispersing it won’t
make uveitis better—it might make it
worse,” Dr. Holland said. Newer dyes
in development may be completely
destroyed by laser.
1 https://theharrispoll.com/tattoos-can-takeany-number-of-forms-from-animals-to-quotesto-cryptic-symbols-and-appear-in-all-sorts-ofspots-on-our-bodies-some-visible-in-everydaylife-others-not-so-much-but-one-thi/.
2 Ostheimer TA et al. Am J Ophthalmol. 2014;15
8(3):637-643.
3 Piggott KD, Rao PK. JAMA. 2019;321(7):699700.
4 Reinhard R et al. J Eur Acad Dermatol Venereol.
2017;31:e375-e377.
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or the effects on milk production to inform risk of DEXYCU to an infant during
lactation. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for DEXYCU and any
potential adverse effects on the breastfed child from DEXYCU.
8.4 Pediatric Use
Safety and effectiveness of DEXYCU in pediatric patients have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between older and younger patients.
Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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Management of Uveitic Glaucoma

G

Courtesy of Sarwat Salim, MD

laucoma is one of the most
common and devastating
complications of uveitis, occurring in up to 20% of uveitis patients.
Compared with primary open-angle
glaucoma (POAG), uveitic glaucoma
(UG) occurs in younger individuals,
is associated with higher intraocular
pressure (IOP), and has variable
response to antiglaucoma drugs. The
management of UG is difficult because
of its confounding etiology, multifactorial pathophysiology, and complex
treatment regimen. As a result, accurate
diagnosis of underlying etiology of
intraocular inflammation is extremely
critical to guide therapeutic intervention and achieve favorable outcomes.
Pathophysiology
Uveitis is classified anatomically based
on the part of the uvea that is affected,
with the anterior type being most frequently associated with UG. The most
common etiology of anterior uveitis
is idiopathic, accounting for 38% to
70% of cases; however, other causes
include autoimmune disorders (e.g.,
seronegative spondyloarthropathies,
Behçet disease, granulomatosis with
polyangiitis, sarcoidosis, and juvenile
idiopathic arthritis) or infectious disease (e.g., herpes simplex, herpes zoster,
syphilis, and tuberculosis). Leakage of
lens proteins or retained lens fragments
(lens-associated uveitis) as well as trauma may also induce anterior uveitis.

Mechanisms of UG. Uveal inflammation disrupts the blood-aqueous
barrier, allowing inflammatory cells to
enter the anterior chamber and alter
the aqueous outflow equilibrium.
IOP tends to be reduced in early
states of ocular inflammation because
of decreased aqueous humor secretion
from the ciliary body and increased
uveoscleral outflow. However, several
mechanisms may lead to UG over time:
open-angle mechanisms, secondary angle closure, and corticosteroid response.
Open-angle glaucoma. OAG, the
most common cause of elevated IOP in
uveitis, occurs as a result of mechanical
obstruction of the trabecular meshwork
by inflammatory cells, fibrin, protein,
debris, or precipitates. In addition,
direct inflammation of the trabecular
meshwork caused by cytokine release
from inflammatory cells can further
disrupt aqueous outflow. Over time,
prolonged inflammation can lead to
fibrovascular membrane proliferation
and scarring of the outflow pathways.
Closed-angle glaucoma. Inflammation may induce formation of synechiae
within the anterior chamber angle or at
the pupillary border. In the angle, broadbased peripheral anterior synechiae
can cause total closure of the angle. At
the pupillary border, circumferential
posterior synechiae can block the flow
of aqueous fluid from the posterior
to anterior chamber, which results in
acute angle closure due to iris bombé.

BY GURDEEP JHAJ, MD, AND SARWAT SALIM, MD. EDITED BY INGRID U.
SCOTT, MD, MPH, AND BENNIE H. JENG, MD.

GONIO. Scattered PAS and pigment
deposition on gonioscopy in an eye
with uveitis.

Less commonly, secondary angle
closure can also be seen when inflammation and edema of the ciliary body
lead to its anterior rotation and subsequent closure of the angle.
Steroid-induced glaucoma. Although
corticosteroids are a mainstay in the
treatment of uveitis, they can lead to
elevated IOP in up to one-third of
patients with uveitis. Corticosteroidinduced IOP elevation is due primarily
to increased outflow resistance and
is thought to result from suppression
of phagocytic activity, which leads to
increased deposition of glycosaminoglycans and a decrease in prostaglandin synthesis. In steroid-responsive
patients, IOP elevation occurs within
the first few weeks and can continue for
several weeks after the medication has
been discontinued.
Treatment
The management of UG consists of a
multidisciplinary approach involving
the patient’s ophthalmologist, rheumatologist, and primary care provider—all
with the goal of treating the underlying
EYENET MAGAZINE

•

45

cause of uveitis, controlling the intraocular inflammation, and decreasing
the IOP. The first step is to determine
the etiology of the uveitis to choose the
appropriate treatment. Intraocular inflammation can be addressed through
topical or systemic medications, while
elevated IOP is treated with topical
and/or surgical methods.
Medical Management
Topical. Depending on the severity of
the inflammation and IOP elevation,
topical medications may provide adequate control of the disease process.
Anti-inflammatory agents. Corticosteroids are the main anti-inflammatory agents used to treat uveitis, with
preference given to stronger topical
formulations such as prednisolone
acetate or difluprednate. If inflammation is refractory to topical medications
or if there is concern about patient
noncompliance, periocular corticosteroids can be used as an alternative. The
potential adverse effects of steroids include elevated IOP, cataract formation,
and local immunosuppression.
Nonsteroidal anti-inflammatory
drugs are not particularly useful in
the treatment of UG, as they may
counteract the hypotensive effect of
some glaucoma medications, such as
brimonidine.
Cycloplegic drugs. Mydriatic agents
such as atropine, cyclopentolate, or
tropicamide are often added to the
regimen to prevent posterior synechiae
formation and to relieve discomfort.
Ocular hypotensive medications.
For elevated IOP, topical beta-blockers
and carbonic anhydrase inhibitors have
traditionally been used as the first-line
agents for UG. Alpha-2 adrenergic agonists are considered second-line agents
and are most useful when employed in
combination therapy.
Prostaglandin analogues and cholinergic agents are a relative contraindication because they can exacerbate
inflammation through further breakdown of the blood-aqueous barrier.
Rho kinase inhibitors, which act
on the trabecular meshwork cells and
endothelial cells in Schlemm canal to
enhance outflow facility, may be of
value.
46
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Systemic medications. Various
systemic agents may be tried if the response to topical drugs is inadequate.
Anti-inflammatory agents. Oral
corticosteroids may be considered
when topical corticosteroids fail to
control intraocular inflammation.
Immunomodulatory agents have
a significant role in the treatment
of noninfectious uveitis, not only in
steroid-refractory cases. They also help
to improve long-term control of uveitis
and to reduce systemic complications
of corticosteroids. The conventional
steroid-sparing agents include antimetabolites (e.g., methotrexate, mycophenolate mofetil, and azathioprine)
and T-cell inhibitors (e.g., cyclosporine
and tacrolimus); however, these medications may fail to control uveitis in up
to 40% of cases.
Newer classes of biologics, namely
the TNF-α inhibitors (adalimumab,
infliximab, certolizumab, and etanercept), have shown significant success
in the treatment of refractory disease,
with reported remission rates as high as
86%.1 Regular communication with the
rheumatologist is essential to monitor
systemic side effects of various immunomodulatory agents.
Ocular hypotensive medications.
Systemic medications are available for
uncontrolled IOP in patients on maximum topical medications or for acute
IOP reduction; however, caution must
be exercised due to their side effect profile. Oral carbonic anhydrase inhibitors
impair renal absorption of bicarbonate,
leading to a diuretic response that ultimately lowers IOP. Adverse effects such
as hypokalemia, kidney stones, metabolic acidosis, agranulocytosis, and
renal/hepatic failure have been noted.
Hyperosmotic agents (e.g., mannitol
and glycerol) are used in acute settings
with substantial IOP elevation. Notable
side effects include hypotension, hyperglycemia, seizures, pulmonary edema,
vomiting, and electrolyte imbalances.

Surgery
Surgery is indicated if maximum medical management fails to control IOP.
About one-third of UG cases require
surgical intervention, with success rates
ranging from 65% to 92%.2,3 As a gen-

eral rule, the success of surgery depends
significantly on the suppression of
inflammation during the perioperative
period. Compared to POAG patients,
UG patients have lower rates of overall
surgical success and higher rates of
postoperative hypotony due to ciliary
body dysfunction caused by recurrent
intraocular inflammation.
Laser. Nd:YAG laser peripheral
iridotomy is indicated for angle closure
secondary to iris bombé in the setting
of extensive posterior synechiae. Sometimes, multiple and large iridotomies
are required, as they may close with
active inflammation in the eye.
Cycloablative procedures, either
transscleral or intraocular, can exacerbate inflammation, cause hypotony,
and lead to phthisis bulbi. Thus, they
should be used only as a last resort for
refractory UG and treatment must be
carefully titrated.
Laser trabeculoplasty is not recommended because of angle alteration.
This modality, especially with use of
argon-based lasers, has the potential to
induce inflammation and damage the
trabecular meshwork.
Tube shunts. Glaucoma drainage devices are the preferred first-line surgery
in UG, especially in cases with active
inflammation. The Ahmed Glaucoma
Valve (AGV) is often favored because of
its immediate action and its unidirectional valve mechanism, which lowers
the risk of postoperative hypotony.
However, if an eye can tolerate high
IOP for four to six weeks, a Baerveldt
tube should be considered; it has a lower
rate of reoperation and may yield lower
IOP in the long term. Although no
investigations have formally compared
AGV to Baerveldt in UG, studies have
shown positive outcomes for both.
AGV has a one-year success rate of 77%
and a two-year success rate of 50%,
while the Baerveldt has one- and twoyear success rates of 91.7%.4,5
Trabeculectomy. Although filtration surgery is a widely used surgical
treatment in UG, it is avoided in eyes
with active inflammation, neovascularization, and aphakic lens status. Standard trabeculectomy or the Ex-Press
glaucoma filtration device should not
be performed without anti-metabo-

lite agents, namely 5-fluorouracil and
mitomycin C, which help minimize
excessive scarring and decrease failure
rates. The long-term success rates for
trabeculectomy and Ex-Press with
antimetabolites have been found to
be as high as 80-90% in patients with
well-controlled uveitis, which is comparable to the drainage devices.6
Microinvasive glaucoma surgery
(MIGS). The use of MIGS is becoming

popular in the treatment of POAG and
is under intensive evaluation for UG
patients with open angles.
Ab interno trabeculotomy (e.g., Trabectome, gonioscopy-assisted transluminal trabeculotomy, and Trab360),
one of the first MIGS procedures to be
evaluated in UG, increases trabecular
outflow by removing part of the trabec
ular meshwork. Shimuzi et al. found
a 75% success rate with Trabectome;
however, the article did not discuss the
safety profile and long-term outcomes.7
In a study of canoloplasty in UG,
Kalin-Hajdu et al. reported a two-year
success rate of 73.7%.8
Scarce data are available on iStent,
Hydrus, and Xen in UG, but there is
concern that these small-lumen devices
might have a high failure rate due to
obstruction from inflammatory debris.
1 Sharma SM et al. Br J Ophthalmol. Published
online March 12, 2019.
2 Ceballos EM et al. J Glaucoma. 2002;11(3):189196.
3 Ceballos EM et al. Ophthalmology. 2002;109
(12):2256–2260.
4 Papadaki TG et al. Am J Ophthalmol. 2007;
144(1):62-69.
5 Ceballos EM et al. Ophthalmology. 2002;109
(12):2256-2260.
6 Muñoz-Negrete FJ et al. Biomed Res Int. 2015;
2015:742792.
7 Shimizu A et al. Clin Ophthalmol. 2014;26(8):
2383-2389.
8 Kalin-Hajdu E et al. Can J Ophthalmol. 2014;
49(5):414-419.
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CAUTION: Federal law restricts this device to sale by or
on the order of a physician.
INDICATIONS FOR USE: The Hydrus Microstent is
indicated for use in conjunction with cataract surgery
for the reduction of intraocular pressure (IOP) in
adult patients with mild to moderate primary openangle glaucoma (POAG). CONTRAINDICATIONS:
The Hydrus Microstent is contraindicated under the
following circumstances or conditions: (1) In eyes
with angle closure glaucoma; and (2) In eyes with
traumatic, malignant, uveitic, or neovascular glaucoma
or discernible congenital anomalies of the anterior
chamber (AC) angle. WARNINGS: Clear media for
adequate visualization is required. Conditions such
as corneal haze, corneal opacity or other conditions
may inhibit gonioscopic view of the intended implant
location. Gonioscopy should be performed prior to
surgery to exclude congenital anomalies of the angle,
peripheral anterior synechiae (PAS), angle closure,
rubeosis and any other angle abnormalities that could
lead to improper placement of the stent and pose a
hazard. PRECAUTIONS: The surgeon should monitor
the patient postoperatively for proper maintenance of
intraocular pressure. The safety and effectiveness of
the Hydrus Microstent has not been established as an
alternative to the primary treatment of glaucoma with
medications, in patients 21 years or younger, eyes with
significant prior trauma, eyes with abnormal anterior
segment, eyes with chronic inflammation, eyes with
glaucoma associated with vascular disorders, eyes with
preexisting pseudophakia, eyes with uveitic glaucoma,
eyes with pseudoexfoliative or pigmentary glaucoma,
eyes with other secondary open angle glaucoma,
eyes that have undergone prior incisional glaucoma
surgery or cilioablative procedures, eyes that have
undergone argon laser trabeculoplasty (ALT), eyes with
unmedicated IOP < 22 mm Hg or > 34 mm Hg, eyes
with medicated IOP > 31 mm Hg, eyes requiring > 4
ocular hypotensive medications prior to surgery, in the
setting of complicated cataract surgery with iatrogenic
injury to the anterior or posterior segment and when
implantation is without concomitant cataract surgery
with IOL implantation. The safety and effectiveness of
use of more than a single Hydrus Microstent has not
been established. ADVERSE EVENTS: Common postoperative adverse events reported in the randomized
pivotal trial included partial or complete device
obstruction (7.3%); worsening in visual field MD by >
2.5 dB compared with preoperative (4.3% vs 5.3% for
cataract surgery alone); device malposition (1.4%); and
BCVA loss of ≥ 2 ETDRS lines ≥ 3 months (1.4% vs 1.6%
for cataract surgery alone). For additional adverse event
information, please refer to the Instructions for Use.
MRI INFORMATION: The Hydrus Microstent is MRConditional meaning that the device is safe for use in a
specified MR environment under specified conditions.
Please see the Instructions for Use for complete
product information.
References: 1. Samuelson TW, Chang DF, Marquis R, et
al; HORIZON Investigators. A Schlemm canal microstent
for intraocular pressure reduction in primary openangle glaucoma and cataract: The HORIZON Study.
Ophthalmology. 2019;126:29-37. 2. Vold S, Ahmed
II, Craven ER, et al; CyPass Study Group. Two-Year
COMPASS Trial Results: Supraciliary Microstenting
with Phacoemulsification in Patients with OpenAngle Glaucoma and Cataracts. Ophthalmology.
2016;123(10):2103-2112. 3. US Food and Drug
Administration. Summary of Safety and Effectiveness
Data (SSED): Glaukos iStent® Trabecular Micro-Bypass
Stent. US Food and Drug Administration website. https://
www.accessdata.fda.gov/cdrh_docs/pdf8/P080030B.
pdf. Published June 25, 2012. 4. US Food and Drug
Administration. Summary of Safety and Effectiveness
Data (SSED): iStent inject Trabecular Micro-Bypass
System. US Food and Drug Administration website.
https://www.accessdata.fda.gov/cdrh_docs/pdf17/
P170043b.pdf.
Published June 21, 2018.
*Comparison based on results from individual pivotal
trials and not head to head comparative studies.
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The Case of a High School Graduate
With a New Blind Spot

J

Robert L. Prusak, CRA

ulia Young* was preparing to cele
brate her high school graduation
by visiting New York City. While
packing, the 18-year-old noticed a dark
spot just to the right of her central
vision in the right eye. Her parents
brought her to our institute’s compre
hensive ophthalmology clinic for urgent
evaluation.
Presentation
When Ms. Young presented to our
comprehensive ophthalmology col
leagues, she described an egg-shaped
black dot just off-center in her right
field of view. It had been present for
about 12 hours and was fixed. She
denied flashes of light, floaters, or
history of refractive error. She had no
relevant medical history. She was using
oral contraceptives and topical retinoid
lotion for acne but was not taking any
systemic retinoid medications. Her
weight was normal, and she said that
it had been stable. She also denied any
headaches or recent illness.
The exam. At this initial examination,
Ms. Young had an uncorrected visual
acuity of 20/20–1 in the right eye and
20/20 in the left eye. Her intraocular
pressures were 22 mm Hg in the right
eye and 23 mm Hg in the left. Her pupils
were equal, round, and briskly reactive
with no afferent pupillary defect (APD).
Slit-lamp biomicroscopy showed that
the anterior segment was unremark
able. Posterior segment examina

tion revealed an elevated
right optic disc with mild
obscuration of the margins
inferiorly; the left optic disc
demonstrated 360 degrees of
elevation with obscuration
of the margin. There were
no spontaneous venous
pulsations in either eye.
Fundus autofluorescence
(FAF) showed hyperfluores
cence of the inferior right
disc (Fig. 1) and 360 degrees
of hyperfluorescence of the
left optic disc.
Ms. Young was diagnosed
with buried optic disc dru
sen and sent to neuroophthalmology for further
evaluation.

1

INITIAL IMAGING. Fundus autofluorescence (FAF)
demonstrating hyperfluorescence inferiorly, consistent with disc drusen of the right optic nerve.

Referral to Neuro
The next morning, we examined Ms.
Young in our neuro-ophthalmology
clinic. She continued to report that she
was experiencing an oval-shaped blind
spot just off-center in her right eye and
said that the scotoma had been present
for more than 24 hours and had not
changed in size or appearance. She was
unable to see through the spot. Her
examination was unchanged. Formal
24–2 Humphrey visual fields were ob
tained and noted to be reliable and full.
Further Testing and Review
We sent Ms. Young for retinal nerve

BY MEGAN TUOHY, MD, AND WAYNE T. CORNBLATH, MD. EDITED BY
STEVEN J. GEDDE, MD.

fiber layer optical coherence tomogra
phy (RNFL OCT). These images were
consistent with drusen but did not
explain her vision loss. At this point,
we discussed the patient’s symptoms in
more detail. She very clearly stated that
when she looked straight ahead and
fixated with her right eye on a Snellen
visual acuity line, the third letter was
missing. We showed her several lines of
visual acuity at the same exam, and she
repeatedly described a blind spot just
temporal to center.
We then reviewed the RNFL OCT,
which showed a wedge-shaped abnor
mality in the near infrared imaging in
the supratemporal macula that corre
sponded to the blind spot that Ms.
Young had described (Fig. 2). Review
of her FAF from the previous day also
EYENET MAGAZINE
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FURTHER IMAGING. (2) The infrared
imaging obtained during RNFL OCT
demonstrated a wedge-shaped hypo
fluorescent area in the supratemporal
macula (arrow) that corresponded to
the patient’s described visual disturbance. (3) SD-OCT showed disruption
of the ellipsoid line (arrow) corresponding to the wedge-shaped hypofluorescent area seen in the infrared
(dot), which is consistent with AMN.

3

revealed a retinal abnormality consis
tent with these findings.
The Final Diagnosis
We suspected that her diagnosis was
acute macular neuroretinopathy
(AMN), and we sent her to the retina
clinic. There she underwent additional
imaging and evaluation. Spectraldomain optical coherence tomography
(SD-OCT) of her macula was signifi
cant for hyperreflectivity of her outer
retina (see arrow in Fig. 3). This anom
aly corresponded to the wedge-shaped
alteration that we had noticed in the
near infrared and FAF imaging. This
finding confirmed the diagnosis.
Discussion
AMN, first described by Bos and Deut
man, is an uncommon retinal disorder
that affects the outer retinal layers.1
Most patients are young women who
present with sudden-onset unilateral or
bilateral visual change with a paracen
tral or central scotoma.2,3 The disorder
has typically has been associated with
viral illness and oral contraceptive use;
more rarely, trauma and vaccination
administration have been implicated.3,4
Ischemic injury to the outer retinal
capillary network has been proposed
as an underlying mechanism.5
Classically, examination reveals a
wedge-shaped lesion pointing to the
macula.1 And near infrared imaging
demonstrates hyporeflective changes.5 In
52
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fact, the near infrared imaging associ
ated with Ms. Young’s OCT RNFL for
optic nerve head drusen prompted the
diagnosis. SD-OCT of the retina or
macula is quite helpful in making the
diagnosis, especially in the acute phase
when there are hyperreflective plaques
at the level of the outer plexiform layer
or outer nuclear layer.6
This case highlights the utility of
multimodal imaging in making the
diagnosis of AMN: FAF, near infrared
imaging, and macular OCT all were
helpful ancillary tests.
Our patient—a young woman with
a history of oral contraceptive use—fits
the classic description of patients at risk
for AMN; however, the finding of optic
nerve head drusen temporarily steered
the referring physician away from the
correct diagnosis.

Ms. Young’s Current Status
We have seen Ms. Young several times
since her initial visit. She still uses con
traceptives. There has been little change
in her symptoms, and her visual acuity
remains the same. We obtained OCT
angiography to examine for choriocap
illary dropout, but the results of that
were unrevealing.
Her OCT demonstrates slight im
provement in the disruption of the el
lipsoid line in the right eye, and the left
eye imaging continues to be normal.
* Patient name is fictitious.
1 Bos PJ, Deutman AF. Am J Ophthalmol. 1975;
80(4):573-584.
2 Turbeville SD et al. Surv Ophthalmol. 2003;48
(1):1-11.
3 Bhavsar KV et al. Surv Ophthalmol. 2016;61(5):
538-565.
4 Shah P et al. Ophthalmic Surg Lasers Imaging
Retina. 2018;49(10):165-168.
5 Fawzi AA et al. Retina. 2012;32(8):1500-1513.
6 Munk MR et al. Br J Ophthalmol. 2017;101(2):
160-165.
Dr. Tuohy is in the third year of her ophthal
mology residency, and Dr. Cornblath is clinical
professor of ophthalmology and professor of
neurology; both are at the Kellogg Eye Center of
the University of Michigan in Ann Arbor. Financial disclosures: None.

Six Medical Mysteries
Which Morning Rounds case reports have clocked up the most views? Of the
cases published in the last two years, the six below have racked up more than
20,000 views. For links to all six, see this month’s Morning Rounds online at
aao.org/eyenet.
• Aches and Pains and Blurry Vision. A 28-year-old woman had flulike symptoms followed by red, painful, photophobic eyes and decreased vision.
• Bitemporal Visual Field Defects. The 47-year-old had dry eye disease secondary to Sjögren syndrome. She had recently started hydroxychloroquine
therapy.
• “Doctor, There’s a Screaming Sound in My Ears.” The 11-year-old girl was
plagued by increasing headaches and a “screaming” that she sometimes
heard for hours.
• Red Eyes and Red Ears. The 57-year-old’s eyes were red, painful, and photophobic; his ears, painful and tender.
• Pixelated Vision. The 65-year-old insisted that he had a 10%-15% reduction
in vision, which he described as pixelated.
• An Unusual Case of Left-Sided Vision Loss. At first, she had visual field defects; two weeks later, she had altered mental status and was blind.

Robert L. Prusak, CRA
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in glaucoma with damage to the optic nerve,
defects in visual acuity and fields of vision. If
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should be monitored.
• Cataracts – Use of corticosteroids may result
in posterior subcapsular cataract formation.
• Delayed Healing – The use of steroids after
cataract surgery may delay healing and
increase the incidence of bleb formation. In
those diseases causing thinning of the
cornea or sclera, perforations have been
known to occur with the use of topical
steroids. The initial prescription and renewal
of the medication order beyond 28 days
should be made by a physician only after
examination of the patient with the aid of
magnification such as slit lamp
biomicroscopy and, where appropriate,
fluorescein staining.
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• For the treatment of inflammation and pain associated with ocular surgery instill one drop
into the conjunctival sac of the affected eye 4 times daily beginning 24 hours after surgery
and continuing throughout the first 2 weeks of the postoperative period, followed by 2 times
daily for a week and then a taper based on the response.
• For the treatment of endogenous anterior uveitis, instill one drop into the conjunctival
sac of the affected eye 4 times daily for 14 days followed by tapering as clinically indicated.
• Bacterial Infections – Prolonged use of
corticosteroids may suppress the host
response and thus increase the hazard of
secondary ocular infections. In acute
purulent conditions, steroids may mask
infection or enhance existing infection. If
signs and symptoms fail to improve after
2 days, the patient should be re-evaluated.
• Viral Infections – Employment of a
corticosteroid medication in the treatment of
patients with a history of herpes simplex
requires great caution. Use of ocular steroids
may prolong the course and may exacerbate
the severity of many viral infections of the
eye (including herpes simplex).
• Fungal Infections – Fungal infections of the
cornea are particularly prone to develop
coincidentally with long-term local steroid
application. Fungus invasion must be
considered in any persistent corneal
ulceration where a steroid has been used or
is in use.
• Contact Lens Wear – DUREZOL® Emulsion
should not be instilled while wearing contact
lenses. Remove contact lenses prior to
instillation of DUREZOL® Emulsion. The
preservative in DUREZOL® Emulsion may be
absorbed by soft contact lenses. Lenses may
be reinserted after 10 minutes following
administration of DUREZOL® Emulsion.

Most Common Adverse Reactions

• In postoperative ocular inflammation and pain
studies, ocular adverse reactions occurring in
5-15% of subjects included corneal edema,
ciliary and conjunctival hyperemia, eye pain,
photophobia, posterior capsule opacification,
anterior chamber cells, anterior chamber
flare, conjunctival edema, and blepharitis.

© 2019 Novartis

• In the endogenous anterior uveitis studies,
the most common adverse reactions
occurring in 5-10% of subjects included
blurred vision, eye irritation, eye pain,
headache, increased IOP, iritis, limbal and
conjunctival hyperemia, punctate keratitis,
and uveitis.

For additional information about
DUREZOL® Emulsion, please see Brief
Summary of Prescribing Information on
adjacent page.
*Terms and Conditions: Limitations apply.
Eligible, commercially insured patients may
pay as little as $30 in out-of-pocket
expenses for each 5-mL bottle of DUREZOL®
(difluprednate ophthalmic emulsion) 0.05%,
with a maximum benefit per bottle of $155.
This offer is not valid under Medicare,
Medicaid, or any other federal or state
program. For additional information, please
visit www.copay.novartispharma.com.
References: 1. Durezol [package insert]. Fort
Worth, TX: Alcon Laboratories, Inc; 2017.
2. Stringer W, Bryant R. Dose uniformity of
topical corticosteroid preparations:
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acetate ophthalmic suspension 1%. Clin
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Crockett RS; Difluprednate Ophthalmic
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5/19

T-DZL-1374355

DUREZOL® (difluprednate ophthalmic emulsion) 0.05%
Initial U.S. Approval: 2008
BRIEF SUMMARY: Please see package insert for full prescribing
information.
1 INDICATIONS AND USAGE
1.1 Ocular Surgery
DUREZOL® (difluprednate ophthalmic emulsion) 0.05%, a topical
corticosteroid, is indicated for the treatment of inflammation and pain
associated with ocular surgery.
1.2 Endogenous Anterior Uveitis
DUREZOL is also indicated for the treatment of endogenous anterior
uveitis.
4 CONTRAINDICATIONS
The use of DUREZOL, as with other ophthalmic corticosteroids, is
contraindicated in most active viral diseases of the cornea and conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the
eye and fungal disease of ocular structures.
5 WARNINGS AND PRECAUTIONS
5.1 Intraocular pressure (IOP) Increase
Prolonged use of corticosteroids may result in glaucoma with damage
to the optic nerve, defects in visual acuity and fields of vision. Steroids
should be used with caution in the presence of glaucoma. If this
product is used for 10 days or longer, IOP should be monitored.
5.2 Cataracts
Use of corticosteroids may result in posterior subcapsular cataract
formation.
5.3 Delayed Healing
The use of steroids after cataract surgery may delay healing and
increase the incidence of bleb formation. In those diseases causing
thinning of the cornea or sclera, perforations have been known to
occur with the use of topical steroids. The initial prescription and
renewal of the medication order beyond 28 days should be made by a
physician only after examination of the patient with the aid of magnification such as slit lamp biomicroscopy and, where appropriate, fluorescein staining.
5.4 Bacterial Infections
Prolonged use of corticosteroids may suppress the host response
and thus increase the hazard of secondary ocular infections. In acute
purulent conditions, steroids may mask infection or enhance existing
infection. If signs and symptoms fail to improve after 2 days, the
patient should be reevaluated.
5.5 Viral Infections
Employment of a corticosteroid medication in the treatment of
patients with a history of herpes simplex requires great caution. Use
of ocular steroids may prolong the course and may exacerbate the
severity of many viral infections of the eye (including herpes simplex).
5.6 Fungal Infections
Fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid application. Fungus invasion
must be considered in any persistent corneal ulceration where a
steroid has been used or is in use. Fungal culture should be taken
when appropriate.
5.7 Topical Ophthalmic Use Only
DUREZOL is not indicated for intraocular administration.
5.8 Contact Lens Wear
DUREZOL should not be instilled while wearing contact lenses.
Remove contact lenses prior to instillation of DUREZOL. The preservative in DUREZOL may be absorbed by soft contact lenses. Lenses may
be reinserted after 10 minutes following administration of DUREZOL.
6 ADVERSE REACTIONS
The following serious reactions are found elsewhere in the labeling:
• Elevated IOP [see Warnings and Precautions (5.1)]
• Posterior subcapsular cataract formation [see Warnings and
Precautions (5.2)]
• Secondary ocular infection [see Warnings and Precautions (5.4)]
• Perforation of the globe [see Warnings and Precautions (5.3)]

6.1 Ocular Surgery
Ocular adverse reactions occurring in 5% to 15% of subjects in
clinical studies with DUREZOL included corneal edema, ciliary and
conjunctival hyperemia, eye pain, photophobia, posterior capsule
opacification, anterior chamber cells, anterior chamber flare, conjunctival edema, and blepharitis. Other ocular adverse reactions occurring in
1% to 5% of subjects included reduced visual acuity, punctate keratitis, eye inflammation, and iritis. Ocular adverse reactions occurring in
less than 1% of subjects included application site discomfort or irritation, corneal pigmentation and striae, episcleritis, eye pruritis, eyelid
irritation and crusting, foreign body sensation, increased lacrimation,
macular edema, sclera hyperemia, and uveitis. Most of these reactions
may have been the consequence of the surgical procedure.
6.2 Endogenous Anterior Uveitis
A total of 200 subjects participated in the clinical trials for endogenous anterior uveitis, of which 106 were exposed to DUREZOL. The
most common adverse reactions of those exposed to DUREZOL
occurring in 5% to 10% of subjects included blurred vision, eye irritation, eye pain, headache, increased IOP, iritis, limbal and conjunctival
hyperemia, punctate keratitis, and uveitis. Adverse reactions occurring in 2% to 5% of subjects included anterior chamber flare, corneal
edema, dry eye, iridocyclitis, photophobia, and reduced visual acuity.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy Teratogenic Effects
Pregnancy Category C
Difluprednate has been shown to be embryotoxic (decrease in embryonic body weight and a delay in embryonic ossification) and teratogenic
(cleft palate and skeletal anomalies) when administered subcutaneously
to rabbits during organogenesis at a dose of 1-10 mcg/kg/day. The
no-observed-effect-level (NOEL) for these effects was 1 mcg/kg/day,
and 10 mcg/kg/day was considered to be a teratogenic dose that was
concurrently found in the toxic dose range for fetuses and pregnant
females. Treatment of rats with 10 mcg/kg/day subcutaneously during
organogenesis did not result in any reproductive toxicity, nor was it
maternally toxic. At 100 mcg/kg/day after subcutaneous administration
in rats, there was a decrease in fetal weights and delay in ossification,
and effects on weight gain in the pregnant females. It is difficult to
extrapolate these doses of difluprednate to maximum daily human
doses of DUREZOL, since DUREZOL is administered topically with
minimal systemic absorption, and difluprednate blood levels were not
measured in the reproductive animal studies. However, since use of
difluprednate during human pregnancy has not been evaluated and
cannot rule out the possibility of harm, DUREZOL should be used during pregnancy only if the potential benefit justifies the potential risk to
the embryo or fetus.
8.3 Nursing Mothers
It is not known whether topical ophthalmic administration of corticosteroids could result in sufficient systemic absorption to produce
detectable quantities in breast milk. Systemically administered corticosteroids appear in human milk and could suppress growth, interfere with endogenous corticosteroid production, or cause other
untoward effects. Caution should be exercised when DUREZOL is
administered to a nursing woman.
8.4 Pediatric Use
DUREZOL was evaluated in a 3-month, multicenter, double-masked
trial in 79 pediatric patients (39 DUREZOL; 40 prednisolone acetate)
0 to 3 years of age for the treatment of inflammation following
cataract surgery. A similar safety profile was observed in pediatric
patients comparing DUREZOL to prednisolone acetate ophthalmic
suspension, 1%.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between elderly and younger patients.
U.S. Pat.: www.alconpatents.com
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Here Come
the Robots
Robot-assisted surgery offers ophthalmologists the technology
to go beyond human surgical precision and sets the stage
for new microsurgical procedures in the future.
A look at three platforms.
By Rebecca Taylor, Contributing Writer

O

PHTHALMOLOGICAL APPLICATIONS

of robot-assisted surgery essentially are
in their teenage years, still proving their
identity and what they can accomplish. First eval
uated for cataract surgery, these technologies have
moved into vitreoretinal surgeries, with the first-inhuman studies and first approved product appearing in Europe.

Danny Schlitz

Inherent Challenges
This new world of surgery poses myriad challenges
for those who are developing robotics platforms.
In vitreoretinal surgery, for instance, the surgeon
manipulates tissues that can be thinner than a
human hair, at forces below what he or she can
actually feel. Surgeons contend with inadequate
spatial resolution and depth perception of micro
structures, natural hand tremor, and difficulty
feeling the force to use, for instance, to peel a
membrane.1
It is these challenges that researchers are seeking
to address with robotic technologies. Here’s a look
at three contenders in ophthalmology—and an
overview of potential applications.
Option One: Steady Hand
One strategic approach to compensate for the
human limitations includes creating feedback
loops for a surgeon’s visual and tactile senses.
Enter researchers at Johns Hopkins University
in Baltimore. Their hand-held robotic system, the
Steady Hand, is a cooperative-assist robot. “The
surgeon grasps the robotic tool, and the robot

and the human work cooperatively,” said Peter L.
Gehlbach, MD, PhD, at the Wilmer Eye Institute
and the Whiting School of Engineering at Johns
Hopkins.
Designed around an XYZ axis to move tools
in any direction, this robot has a roll mechanism
that moves the arm for better eye access and a
tilt mechanism to change the angle of an instrument. “The robot conveys the usual advantage of
eliminating tremor,” said Dr. Gehlbach. “It’s very
precise but has the usual limitations of restricting
the degrees of motion.”
Microforce and distance sensors. Managing
intraoperative microforce relationships is critical to
successful surgical outcomes. “Where the forceps
or scissors touches the retina, if you ask surgeons
to close their eyes, they can’t tell if they’re touching
or not in traditional surgery,” Dr. Gehlbach said.
“Presently, vitreoretinal surgery remains a 99%
visual task where the tool tip meets the retina.”
Smart instruments have already advanced ocular surgery beyond the limits of human visual and
tactile sensing, so robot technology seeks to surpass
that horizon. The Hopkins team is developing
microforce sensors to integrate into its robotic
technology. “The total forces applied to the retina
are so minute that humans can’t generally feel
them,” said Dr. Gehlbach. “But robotic tools can
be designed to ‘feel’ very small forces and provide
feedback to a surgeon not otherwise available.”
They have also developed distance sensors
for the robot tool tip. “A robot could know how
to barely touch tissue and how to avoid it,” Dr.
EYENET MAGAZINE
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Gehlbach said, “and into that controlled feedback loop, you can begin to
incorporate artificial intelligence–guided tasks so robots can learn to do new
things.”
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Marco Mura, MD; The American Society of Retina Specialists; for full credit, see this article at aao.org/eyenet.

Force generation and hand tremor.

To solve this problem, the Steady Hand
robot measures and reports force generation. “If the tool tip grasps the retina
and you pull on it, you can see the
resulting ‘force signature’ for whatever
you’re doing,” said Dr. Gehlbach. “What
ON THE MARKET. The Preceyes platform was the first robotif an artificial intelligence application
assisted surgery system to be used in human eyes. It recently
understood what that force signature
received the European CE mark, making it eligible for use outmeant—where the danger zones and
side of clinical trials there.
safe zones were—and could send an
‘informed’ assist to the surgeon for
safety and efficacy?”
Eye Specialist Hospital in Riyadh, Saudi Arabia.
Robot technology can surpass human limita“A motion controller positioned in the surgical
tions in multiple ways. Retina surgeons have a
field records the surgeon’s movements, which
natural hand tremor with an average amplitude
are filtered and enhanced by a computer prior to
of 156 µm.2 “A human can’t hold the tip of a tool
being fed to a tissue manipulator, all of this in real
steady inside a blood microvessel for several mintime,” he said.
utes, but a robot can,” said Dr. Gehlbach. “A robot
The Preceyes platform is approved in Europe to
enables a surgeon to potentially improve safety
perform vitreoretinal procedures such as macular
and efficacy, and it opens a vista for potential new
surgery, retinal membrane peeling, supraretinal
procedures.”
injections, and intravenous cannulation, said Dr.
Current status. The Steady Hand is still in preMura, also at the University of Illinois at Chicaclinical development. “It’s scientifically challenggo. “As a next step, we’re now evaluating optical
ing, fascinating from an intellectual point of view,
coherence tomography (OCT) distance-sensing
potentially entrepreneurial, with a lot of creative
at the instrument’s tip to increase precision and
energy going into it,” Dr. Gehlbach said.
safety of intraocular tasks.”
“In our initial studies on precision, we showed
Option Two: Preceyes
that the device is at least 10 times more precise
Originating in the Netherlands, the Preceyes
than a human hand,” Dr. Mura said. “Such preciSurgical System (Preceyes BV) is currently in use
sion will provide us with better clinical outcomes
in England, the Netherlands, and Switzerland.
in a less stressful environment.”
Setup. This system positions the surgeon at the
First-in-human study. Surgeons from the
head of an operating table with the robot attached
Nuffield Laboratory of Ophthalmology in Oxford,
to a headrest.3 “Its hybrid design allows the surgeon England, published the first-in-human study of
to decide when and how to use the robot during a
the safety and viability of intraocular robot-assisted
procedure,” said Marco Mura, MD, at King Khaled surgery. For the study, 12 patients were randomly
assigned to traditional or robot-assisted macular
surgery using Preceyes. All patients required either
removal of the epiretinal membrane (ERM) or
inner limiting membrane (ILM), and the study
focused on the most demanding surgical step:
peeling the flap of ERM or ILM away from the
macular surface.3
The results? “Safety was demonstrated both in
the peeling task using general anesthesia and in a
subretinal injection task using local anesthesia,”
said Dr. Mura. “Fewer inadvertent retinal touches
RESEARCH TARGET. Researchers used the
and resulting retinal microtrauma were observed
Preceyes platform for peeling the epiretinal
in the robot cases than in the controls; and almembrane (shown here) or the inner limiting
though this did not reach statistical significance,
membrane.
the absence of any obvious difference was support-

ive of the robotic system’s safety profile,” he said.
Dr. Mura also noted that “speed was always
sacrificed in the interest of safety, which biased the
surgery duration in favor of the standard manual
technique, for a median time over four minutes
versus over one minute.”3
Precision finer than a human hair. A human
hair measures 50 µm in diameter. The ERM has
a mean thickness of 61 µm, while the ILM is less
than 20 µm. The Preceyes system is designed with
a protective “virtual Z boundary” function that
controls the robot along its Z axis, perpendicular
to the retina. This allows for a tool’s incremental
steps forward until touching down on the mem
brane itself. The system’s software includes
functions that store a tool’s position in the eye,
variably scale instrument motion, return the
tool to previous positions, and pause in stand-by
mode.3

With both visual and intraoperative OCT
guidance, the surgeon can move an instrument
to within 100 µm of the retina and advance with
small nudges of 10 to 50 µm into the tissue plane.3
Surgeons and engineers write each step in a procedure’s software so the robot can direct the speed
and depth of instrument movements.
“In the future, we will probably be able to
automate critical surgical steps,” Dr. Mura said,
“but at the moment, the robot is just assisting,
enabling surgeons to execute tasks that require a
stability and reproducibility that are out of reach
for manual surgery, and improving precision and
reliability.”
Use for gene therapies? The Nuffield study also
randomized six patients into manual or robotassisted injection of rtPA (recombinant tissue

The American Society for Retina Physicians. For full credit, see this article at aao.org/eyenet.

A Brave New World
What more might the future hold for robotic
surgery in ophthalmology?
Medical education. “One of the most powerful uses of robot-assisted surgery may be in
surgical education,” said James T. Handa, MD,
at the Wilmer Eye Institute in Baltimore. “Its
capabilities are greatest in objectifying and
quantifying every surgical movement to develop a language of surgery.”
As Dr. Handa pointed out, surgical students
may be too aggressive or timid. “They remove
the membrane so fast that they pull the retina
off, or they pull at one-tenth of what’s needed,”
he said. “But if you can give them physiological
feedback on what they’re doing, their performance improves rapidly.”
Robot technology also improves safety in
surgical education. “The robot builds in ‘safe
ways’ so you don’t exceed certain parameters,”
Dr. Handa said. And the technology could potentially be used to reach more learners, evolving from one-to-one to one-to-many students.
Other applications. “Other uses of the technology may lie in standardizing surgical technique during clinical trials, evaluating surgeon
competence in medicolegal cases, and delivering chemotherapeutics into feeder vessels
of intraocular tumors to improve efficacy and
reduce toxicity,” Dr. Handa said.1
Theoretically, the master/slave model could
be extended over miles, even continents, for
remote surgery. “Imagine a world where an
expert surgeon sits in the United States, and a

CHEMO DELIVERY? One potential application for
robot-assisted surgery: delivering medication to
intraocular tumors via feeder vessels (shown here).

military trauma doctor in a field hospital could
be guided remotely from two continents away,”
said Dr. Schwartz.
Remaining barriers. A number of barriers still
need to be overcome before robot technology
reaches its full surgical potential in the United
States, including surgeon and patient acceptance and such practical issues as operating
time, initial cost outlays, technical maintenance,
and insurance coverage.2
But if these challenges are met, is there
any part of surgery that won’t eventually be
taken over from the surgeon’s hands or eyes?
Dr. Gehlbach responded, “The collection of the
paycheck, I’m afraid. You couldn’t wrestle that
from human hands.”
1 Channa R et al. Retina. 2017;37(7):1220-1228.
2 Nuzzi R, Brusasco L. Eye Brain. 2018;10:13-24.
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plasminogen activator) to displace submacular
hemorrhage and reported successful procedures
for all six. As a potential safety-related benefit, the
researchers noted the robot can pause to allow for
a slow, drip-like subretinal infusion instead of a
faster manual injection.3
“All the cell-based therapies, like stem-cell and
gene therapy, require very precise injection of these
cells,” Dr. Mura said, “so robotic surgery is opening an exciting new chapter in ophthalmology.”
Current status. Now that the Preceyes platform
has received the European CE mark, “We can have
it purchased by hospitals and used in clinical practice,” Dr. Mura said.

62

•

OCTOBER 2019

IN WHOSE HANDS? Will robotic systems eventually
be used to administer injections for hemorrhages
such as this one?

research and development timeline is one benefit
of UCLA’s support, he said, as “large academic
centers like UCLA can do things that even industry might not do to move the field forward.”
A note on collaboration and automation. The
UCLA project draws inspiration and resources
from multiple entities, including the Stein Eye
Institute, the Center for Advanced Surgical and
Interventional Technology at UCLA, and the NEI.
And Dr. Schwartz emphasized just how critical
this collaboration is. “We’re extremely fortunate to
have spectacular groups involved: engineers who
worked on the Hubble Space Telescope, physicists
who worked on the Hadron Collider, and computer
scientists and bioengineers who’ve built exoskeletons for the military,” he said.
Another element central to the UCLA project
is automation, Dr. Schwartz said. “By using a
combination of data input from intraocular OCT,

MORE AT AAO 2019
Retina Subspecialty Day Highlight
“Innovative Retinal Interventions” will include a talk on robotic vitreoretinal surgery.
When: Saturday, Oct. 12, 2:182:25 p.m. Where: West 3002.
Access: Subspecialty Day
registration (Saturday).
Sym30 Highlight This health
policy symposium focuses on
robot-assisted surgery as well as
on genomic medicine and blockchain technology. When: Monday, Oct. 14, 8:30-10:00
a.m. Where: West 3020. Access: Free.

The American Society of Retina Specialists; for full credit, see this article at aao.org/eyenet.

Option Three: The UCLA Platform
At the University of California, Los Angeles
(UCLA), researchers are working on the Intra
ocular Robotic Interventional Surgical System.
“We have two main goals,” said Jean-Pierre
Hubschman, MD, at UCLA’s Stein Eye Institute.
“We’re working to develop a fully automated cataract surgical robotic platform—and to develop
a vitreoretinal robotic platform using augmented
feedback, both visual and tactile, to assist the surgeon in performing retinal surgery.”
A “master/slave” design. The UCLA platform
positions the robot between patient and surgeon.
This approach, called a “master/slave” design,
involves the surgeon working from a surgical
cockpit.
“The surgeon’s input is filtered and processed
by the robotic technology,” said Dr. Hubschman.
“Surgical instruments are controlled through the
robotic platform, which integrates a real-time
OCT loop, so it will limit the surgeon from pulling the retina too much or entering a forbidden
space.”
Human reaction times are considerably slower
than data processing speeds. “If you see the patient
moving, it takes 300 milliseconds for a human to
react,” said Dr. Hubschman. “A robotic system takes
only a few milliseconds.”
Current status. As with other U.S. platforms,
the system is not yet ready for clinical trials. “For
cataract surgery, we tested our platform on 30
harvested pig eyes and achieved complete lens
removal in all cases without any capsular rupture
or damage, but we need another three to four years
to finalize the prototype to be tested on humans,”
said Dr. Hubschman.
Steven D. Schwartz, MD, who recruited Dr.
Hubschman to UCLA to lead projects such as the
robotics initiative, predicted that in five years,
initial clinical tests for robotic cataract surgery
will be complete, with tests for retina surgery
occurring several years after that. This extended

extraocular OCT, ultrasound, and ultrasound biomicroscopy, there’s a huge amount of data going
into a signal processing unit. We’re combining
these incredible technologies into one system that
will fully automate surgery in the future.”
Nonetheless, Dr. Schwartz said, “this technology is not intended to replace the surgeon; it’s

intended to improve care and deliver personal,
compassionate care. The idea of the robot is to
help us in the quest to improve.”
1 Nuzzi R, Brusasco L. Eye Brain. 2018;10:13-24.
2 Channa R et al. Retina. 2017;37(7):1220-1228.
3 Edwards TL et al. Nat Biomed Eng. 2018;2:649-656.

Meet the Experts
Peter L. Gehlbach, MD, PhD Pro-

fessor of ophthalmology at the
Wilmer Eye Institute and on the
faculty at the Whiting School of
Engineering at Johns Hopkins in
Baltimore. Relevant financial disclosures: None.
James T. Handa, MD Robert Bond
Welch Professor of Ophthalmology and chief of the Retina Division at the Wilmer Eye Institute
in Baltimore. Relevant financial
disclosures: None.
Jean-Pierre Hubschman, MD Associate professor of ophthalmology
and director of the Advanced
Robotic Eye Surgery Laboratory
at UCLA’s Stein Eye Institute in
Los Angeles. Relevant financial disclosures:

Alcon: C; Allergan: L; Bausch + Lomb: C; NEI: S;
Novartis: C.
Marco Mura, MD Visiting professor
at the University of Illinois at Chicago and chief of the Retina Division at King Khaled Eye Specialist
Hospital in Riyadh, Saudi Arabia.
Relevant financial disclosures: Preceyes: C.
Steven D. Schwartz, MD Ahmanson Professor in Ophthalmology
and chief of the Retina Division
at UCLA’s Stein Eye Institute in
Los Angeles. Relevant financial
disclosures: California Institute for Regenerative
Medicine: S; NEI: C,S; Verana Health: O.
See the disclosure key, page 10. For full disclosures, see this article at aao.org/eyenet.

EyeNet Gives You the
Full Picture
Poll-topping, digestible coverage of all things ophthalmologic
EyeNet
®

FEBRUARY

MIGS Roundup

New Options, Trends, and Caveats

2018

Your one-stop shop for the following:
• In-depth clinical information in Pearls, Clinical
Updates, and Features.
• Bite-sized research summaries in News in Review
and Journal Highlights.
• Intriguing mystery cases in Morning Rounds and Blink.

Facial Transplants
Maximizing Periocular Results
DMEK Enters the Mainstream
OPINION

Why Consensus Statements Matter

2018.eyenet.HALF_H.indd 1

• Practice management tips from the experts in
Practice Perfect and Savvy Coder.
• Thought-provoking editorials in Opinion and Current
Perspective.

Visit Us Online
aao.org/eyenet
Write to Us
eyenet@aao.org

2/27/18 10:29 AM

EYENET MAGAZINE

•

63

FIELDS
L
A
IN
ISU

R
TUAL EALITY
VIR

COMPARE THE RESULTS

EXPERIENCE V

MICRO MEDICAL DEVICES

• No Need for Dedicated Dark Room
• No Need To Patch The Fellow Eye
• No Need For Trial Lenses

Welcome to the future of

VISUAL FIELD TESTING

COMPACT
PORTABLE PATIENT COMFORT
AFFORDABLE

BOOTH 6430

AAO 2019 SAN FRANCISCO
A-SCAN & IOL Calculator

Auto - Keratometer
Surgical Pachymeter

PALMSCAN 4 in 1

Mobile B-Scan

PALMSCAN
4
in
1
(866) 730-0663 micromedinc.com
Your Complete Biometry Solution

Santen, turning the pressure
of glaucoma into progress
We recognize the increasing pressure of managing glaucoma for patients who
are living longer and want to maintain independence. At Santen, we’re committed
to developing novel IOP-lowering solutions, including topical therapies and
minimally invasive surgical devices, to help you preserve your patients’ vision.
Take a closer look at our pipeline and mission to preserve eyesight
at www.SantenGlaucoma.com

Visit us at AAO South Hall booth 1139

© 2019 Santen Inc. All rights reserved.
PP-GLAU-US-0020

Let’s Focus on Dry Eye!
Please note: The availability of the products and features may differ in your country.
Specifications and design are subject to change. Please contact your local distributor for details.

Tear film assessment

Anterior segment imaging

Patient education
and compliance

Visit the OCULUS booth #1924
during AAO in San Francisco

OCULUS Keratograph® 5M
Dry Eye Evaluation and Topography
The Keratograph® 5M incorporates analysis of the upper and lower
meibomian glands along with other essential ocular surface testing.
Technician driven imaging brings efficiency to your pre- and post-op
evaluations. All the information you need for your dry eye care!

Toll free 888 - 519 - 5375
Follow us!
ads@oculususa.com www.oculususa.com

The UWF Gold Standard
The ONLY high resolution, single-capture ultra-widefield image*

sweeps

200° retinal coverage
high-resolution detail
patient-friendly, minimal flash
single-capture, no sweeps
optomap GOLD STANDARD UWF is the only system that
covers vortex ampullae in all 4 quadrants in a single-capture.*
UWF imaging in less than ½ second.
Visit Optos at AAO Booth # S-127
Find out more at www.optos.com
Contact us to put optomap in your practice,
call 800-854-3039 or email BDS@optos.com

*Classification & Guidelines for Widefield Imaging Recommendations from the International Widefield Imaging Study Group. Ophthalmology Retina. 2019.
©2019 Optos. All rights reserved. Optos®, optos® and optomap® are registered trademarks of Optos plc.

UNLEASH THE POWER
OF YOUR OPTICAL

WE’LL HELP YOU SEE THE UNTAPPED POTENTIAL WITHIN YOUR DISPENSARY

Imagine if your optical performed as well as your practice? Now it can.
As the largest optical dispensary management consulting firm in the country, Vision Associates
helps eye care practices increase their profits while decreasing their workload. You maintain
ownership and control of your practice while Vision Associates puts in place a customized,
turnkey program that takes care of the rest. It’s your optical, only better.

visassoc.com • 800.346.7486
SEE US AT AAO SAN FRANCISCO BOOTH #5048

7:45

AM

2:30

PM

8:45

PM

IOP ELEVATIONS THROUGHOUT THE DAY
CAN PUT YOUR PATIENTS’ VISION AT RISK
Elevated IOP is an established risk factor for disease progression that increases over time. Despite your
best efforts, glaucoma management can be a real challenge in your practice. At Allergan, we are pursuing
new ways to potentially address those challenges, always with an eye toward durable innovation.

Can more be done to manage glaucoma?
Visit GlaucomaRisk.com

References: 1. VanVeldhuisen PC, Ederer F, Gaasterland DE, et al; AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship
between control of intraocular pressure and visual field deterioration. Am J Ophthalmol. 2000;130(4):429-440. 2. Nouri-Mahdavi K, Hoffman D, Coleman AL,
et al. Predictive factors for glaucomatous visual field progression in the Advanced Glaucoma Intervention Study. Ophthalmology. 2004;111(9):1627-1635.
3. Prum BE, Rosenberg LF, Gedde SJ, et al. Primary Open-Angle Glaucoma Preferred Practice Pattern® Guidelines. Ophthalmology. 2016;123(1):P41-P111.

© 2019 Allergan. All rights reserved. All trademarks are the property of their respective owners. UNB127391 10/19

Visit BVI
Booth 6458 at
AAO 2019

WHEN RELIABILITY COUNTS

THE RIGHT
PACK
MATTERS

Minimize your
pack-building time
Expedite your
OR experience
Treat more patients

CustomEyes® your pack

Learn about how you can CustomEyes®
your surgical pack today!
BVI, BVI Logo and all other trademarks (unless noted otherwise) are property of BVI © 2019

bvimedical.com
866-906-8080
1498237-06

From Page
to Practice
Books to Reframe
Your Work
Six EyeNet editorial board members review books
that have shaped the way they practice.

O

ne search on the Internet will yield hundreds of
books offering to help improve your practice.
But identifying those few that offer truly valu-

able insights can be particularly challenging. To help you sift
through the search results, six EyeNet editorial board members have each recommended one book that has made an
impact on their careers. Read these summaries and analyses

rawf8/Shutterstock.com

to learn how you could apply them to improve your practice.

EYENET MAGAZINE

•

71

If Disney Ran Your Hospital,
9½ Things You Would Do Differently
By Fred Lee

“If Disney ran your hospital, your nurses would
begin to believe that they are judged not so much
against the standard of other nurses in similar
settings, but against the standards set by the nicest
people giving services anywhere. And the same
would be true of your housekeepers, telephone
operators, managers, and physicians.”
As ophthalmic physicians and surgeons, we provide skilled, evidence-based care for our patients.
And cutting-edge medical and surgical therapies
allow us to achieve monumental outcomes that
positively impact the daily lives of our patients.
Why, then, do we sometimes struggle to consistently achieve corresponding degrees of satisfaction
and loyalty among our patients and employees?
In If Disney Ran Your Hospital, 9½ Things You
Would Do Differently, Fred Lee provides valuable
insights to answer this question and proposes
actionable steps for improvement. Mr. Lee served
as both a hospital executive and a Disney employee, or “cast member,” before
passing away in 2017. His
experiences in two seemingly different environments
are carefully melded in this
book, which should be required reading for those on
the front lines of health care.
He starts by urging us to
redefine our competition.
As clinicians, we typically
define our competition as
being in the field of ophthalmology, or even in our
subspecialty. But in reality,
patients are comparing our
practices with all the service
industries—hotels, airlines, and even Disney! Our
customer care practices are therefore held to a
much higher standard than we realize, and this
concept needs to be embedded in the mind-set of
every employee in your practice.
Further, Mr. Lee notes that we assume patient
satisfaction is directly tied to clinical and safety
outcomes, but survey data suggest otherwise.
Indeed patients expect competent and safe care
as the baseline. Beyond that, satisfaction with our
care and loyalty to our practices are dependent on
patient perception and overall experience—which
cannot be easily measured or verified.
To improve patient experience, Mr. Lee asserts
that we should move away from standardized
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surveys with scores tied to physician and employee
compensation or an intention to advertise. This
model will always lead to “measuring to impress”
rather than to improve. Ideal survey instruments
formulate queries to assess patient loyalty, not
mere satisfaction, which Mr. Lee refers to as “fool’s
gold.” Since patient loyalty is tied to physician
and staff compassion, survey tools should include
questions with words such as “care,” “compassion,”
and “concern.” Responses to these questions should
be used to measure success and track performance
with the goal of genuine improvement.
But won’t a focus on these vague considerations
threaten our ability to provide smooth, efficient
clinical care? Mr. Lee argues that the answer is no.
In fact, he says, prioritizing courtesy toward patients over efficiency results in bottom-line growth.
He explains that this growth is achieved through
sharing of resources among various divisions in
a given center or department. An example may
be cross-training staff for scheduling and clinical
work or work across multiple subspecialties.
An important lesson from Disney is that authority can be decentralized to empower frontline employees to solve problems and make independent
decisions when addressing a patient complaint.
This goes hand-in-hand with cross-training employees to execute various patient care responsibilities. With proper training, this approach leads
to a team mind-set with unified goals. Ultimately,
then, the external focus on patient courtesy leads
to system-wide efficiencies that simply cannot be
attained otherwise. —Ahmad A. Aref, MD, MBA
Make Your Clinics Flow With Synchrony
By Dennis Han, MD, and Aneesh Suneja, MBA

“Synchrony means valuing the patient’s time
and the physician’s time equally, bringing them
together when each is ready for the other, without
waste or delay.”
Imagine a half-day clinic like this: You arrive at
7:50 a.m. for an 8:00 a.m. subspecialty clinic with
30 patients. Following a brief team huddle to
anticipate any potential problems, the techs,
residents, fellows, and attending physician start
their day in good spirits and with a plan in mind.
Your first patient, a one-week post-op, is ready for
you at 8:05 a.m. The morning proceeds smoothly,
with the team working together like a well-oiled
machine. New and established patients, as well as
a few emergency add-ons, are seen in expeditious
fashion. Seven surgeries and three lasers are scheduled during the clinic, which ends at 11:45 a.m.,
allowing time for a wrap-up huddle at the end of
clinic and a focused case review to enhance trainee

Synchrony: Cover reprinted with permission from ASQ Quality Press. (C)2016 ASQ, www.asq.com.
All rights reserved. No further distribution without permission.

and technician education. You enjoy lunch with
the team before heading to your research lab for a
productive afternoon. Everyone—physicians and
staff alike—has had a busy but enjoyable morning.
Patients are happy with their excellent care and
eager to refer their family and friends (and to give
high marks in their patient satisfaction surveys).
Does this sound like an impossible dream? If
so, I encourage you to read Make Your Clinics Flow
With Synchrony. This brief
book (66 pages) offers a
road map for achieving this
vision. Using the principles
of “lean” methodology (an
approach promulgated by
Toyota as early as the 1950s
that strives to minimize
waste without sacrificing
productivity), this book
describes the transformation
in Dr. Han’s practice
that increased clinical productivity and satisfaction
for Dr. Han, his staff, and,
most important, his patients.
This book is full of insights,
including the idea that for maximum effectiveness, one must consider “both the physician and
the patient as simultaneous and equal constraints
whose time must be valued.” Who among us has
not been in the situation where we are ready to
see a patient but none are ready for us because of
inefficiencies in imaging, tech workup, and the
like? Conversely, the scenario in which a patient is
ready for us, but we are not ready for them, also
reduces clinic flow, increasing patient wait time
and decreasing patient satisfaction.
The authors also cite other factors, such as the
location of various tasks (e.g., testing and surgical
scheduling), as important contributors to optimizing the flow and, subsequently, the overall
functioning of the clinic. Simple changes, such as
having a tech multitask to scribe, educate patients,
or simply escort them to the checkout area, can
have profound effects on clinic flow to enhance
patient and physician satisfaction.
In this era of declining reimbursements, we
are all asked to do more with fewer resources.
Physician burnout is an ever-increasing threat to
medicine. This valuable book provides strategies
to help us all be more efficient while having more
fun and optimizing the satisfaction that is at the
root of our careers as physicians.
—Kathryn Colby, MD, PhD
MORE ONLINE. Find the AAOE’s lean management resources at aao.org/lean.

What Patients Say, What Doctors Hear
By Danielle Ofri, MD

“What’s tantalizing is that it doesn’t require
much additional effort on the part of the physician to have a meaningful effect. Nearly every
good-quality study that gave physicians concrete
steps resulted in better communication and improved patient satisfaction. Whether it was getting
doctors to ask more open-ended questions, or to
elicit the patient’s concerns, or to set a clear agenda,
or to inquire about the patient’s life beyond the
illness, or to involve the patient in choosing a treatment plan, or just express more empathy—nearly
any attention paid to these skills easily improved
communication.”
In the past, certainly when I was growing up and
even in medical school, the communication between physicians and their patients was as follows:
Doctor queries the patient on medical history,
performs an exam, makes the diagnosis, orders
the treatment, and then leaves the room. From
what I witnessed, understood, and accepted, patients were expected to adhere to a “just the facts,
ma’am” rule as an unspoken law of patienthood.
In What Patients Say, What Doctors Hear, the
author outlines how this communication style,
and many others, have far-reaching negative
consequences. Supported by
patient/physician stories and
research studies, Dr. Ofri
shows how certain common
communication styles and
behaviors have historically
promoted patient dissatisfaction—and not dissatisfaction
as it is defined by the pervasive hotel hospitality-type
surveys but rather emotional
dissatisfaction that commonly manifests as anxiety,
stress, and hopelessness. She
also convincingly explains
how poor physicianpatient communication
leads to untoward health consequences from
patients’ nonadherence to their treatment plan.
Throughout the book, the author offers engaging insights supported by study results, such as:
• Physicians typically interrupt patients’ explanations about the reason for their visit after 11
seconds. (Guilty as charged…)
• A physician who stands while communicating
with a seated patient is putting the patient in a
psychologic position of inferiority, which makes
the patient less likely to ask questions. Standing
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Tribal Leadership
By Dave Logan, PhD, John King, and
Halee-Fischer-Wright, MD

“If people change their words…they change
their reality and their behavior changes auto
matically…”
You can tell the “feel” of a practice. You know
whether it’s a thriving place of productivity or
whether it’s dysfunctional. What causes the difference? What is the secret to success?
According to Tribal Leadership, the difference
between terrible, so-so, good, and amazing companies is their culture, which is shaped by tribes,
groups of 20 to 150 people to which humans
naturally conform. Tribes, of which there could be
many in a large organization or just one in a small
organization, influence everything from who will
lead to the quality of work produced.
This book provides recommendations on how
leaders can improve the workplace culture by
leveraging and upgrading the tribes. Leaders must
listen to an individual’s language and identify the
“tribal stage” they are in. With this information,
the leader can work to elevate the person’s stage,
thereby elevating the workplace culture. All individuals are in one of five stages:
• Stage 1: Despairing hostility. Language used is
“Life sucks.” The person is alienated.
• Stage 2: Apathetic victim. Language used is
“My life sucks.” The person constantly complains,
and nothing makes them happy.
• Stage 3: The Wild, Wild West. Language used
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is “I’m great (and you’re not).” The person is productive but competitive. Information is hoarded,
since it is the path to power. Their motto is “the
ends justify the means.”
• Stage 4: Tribal pride. Language used is “We’re
great (and they’re not).” The person’s actions
reflect core values and beliefs shared by the tribe.
Productivity, employee satisfaction, and engagement are high. True teamwork takes place when
information is shared for the greater good.
• Stage 5: Innocent wonderment. Language used is
“Life is great.” The person
forms connections to anyone
with shared values. Generally,
a high-functioning Stage 4
tribe jumps to Stage 5 when
it is producing amazing,
historic work.
Eventually, if a tribe’s
culture is strong enough,
members who really don’t fit
will leave, allowing a group
with a very positive culture
to continue to grow, excel,
and attract new members.
This book would be valuable to any ophthalmologist
because it provides fundamentals on how to be a
successful leader. Several other books teach techniques for building a better team—for example,
encouraging trust or engaging employees—but
Tribal Leadership provides the foundation. The
other management techniques work best in a
Stage 4 tribal culture—and that culture definitely
flows from the top.
One way to successfully apply the principles
discussed in this book is to look long and hard in
the mirror. I had to make sure that I was personally exhibiting the qualities and culture of a person
in Stage 4 before I could expect to move others
to that stage. I changed the language I used (e.g.,
“we” instead of “me”), and those shifts changed
my approach to work for the better. While this
journey hasn’t always been easy, I am proud to say
that today my team and I reap the immense benefits of a great culture. Together we have achieved
more than I ever thought possible, and I have
confidence that we can continue in this upward
trajectory, regardless of the circumstances.
No matter what type of ophthalmology practice you are in, a productive, happy work envi
ronment is sure to positively impact patients
and elevate the quality of care provided by your
office. The ophthalmologist is the tribal leader:
Go establish the culture that you want wherever
you are!
—April Maa, MD

Courtesy of HarperCollins Publishers

is also a nonverbal indicator that the physician is
finished with the appointment, whether or not the
patient is done asking questions. (Two strikes…)
• Nonadherence to a treatment regimen or to
scheduled appointments is often not due to ignorance or indifference on the patient’s part. Rather,
it is often secondary to the realities of life, such as
expensive medication not covered by insurance,
onerous dosing schedule, lack of transportation
to appointments, lack of childcare, and limited
time off work. (When was the last time I asked a
patient’s mother if my patching regimen could
realistically be accomplished? And if it could not,
did I discuss feasible alternatives?)
It is self-evident that a physician’s diagnostic
acumen and surgical skills make a major impact
on a patient’s health. This book has convinced
me that the communication skills, which reveal a
physician’s compassion, empathy, and respect, will
also have a significant effect on the health outcomes of patients.
—Jane C. Edmond, MD

Being Mortal
By Atul Gawande, MD

Jacket design by Elixir Design. Metropolitan Books. Reprinted by permission of Henry Holt and Company www.henryholt.com

“The trouble is that we’ve built our medical system
and culture around the long tail. We’ve created a
multitrillion-dollar edifice for dispensing the medical equivalent of lottery tickets—and have only the
rudiments of a system to prepare patients for the
near certainty that those tickets will not win. Hope
is not a plan, but hope is our plan.”
We all must die. In Being Mortal, Dr. Gawande
explores how the “modern” approach to elder
care and end-of-life medical decision-making
has led to a system that many people, including
physicians, find to be incompatible with personal
desires and perceived quality of life. Dr. Gawande
approaches the subject from social and medical
directions, and the book covers two main topics.
The first is how society treats people as they
grow older. Dr. Gawande contrasts the multigenerational care system of the past with the challenges presented by the nuclear family of the present.
Conflicts between generations arise when the
older generation, used to living independently, can
no longer do so without assistance. Using examples from his family as well as interviews with
experts in the fields of geriatrics, family medicine,
and psychology, Dr. Gawande contrasts the needs
of the elderly, who desire autonomy and control,
with the concerns of their children and other
parties, who see safety and security as paramount.
He suggests, through a series of vignettes involving his family and acquaintances, that we should
prioritize independence above security; doing so
will maximize our elders’ happiness and quality
of life. As ophthalmologists, we frequently care for
older patients who face these problems, especially
when failing vision threatens to take away their
independence. Starting these difficult conversations and helping family members understand
that a balance of concerns must be achieved is
something we can and should do.
Dr. Gawande then tackles the second subject:
end-of-life decision-making. I was surprised by his
initial lack of familiarity with the art of end-of-life
conversations and his hesitancy to have such discussions with his patients. I had expected him, as
an experienced general surgeon and accomplished
author, to have greater facility with the topic.
Yet he showed his vulnerability in describing his
struggles to speak frankly with his patients who
had complications of incurable cancer for which
he was asked to intervene. He discusses how doctors might better understand patients’ perceptions
of their disease and desires for the future, as quality of life has a very different meaning for each in-

dividual. Furthermore, patients may overestimate
their chances of response to treatment, hearing
only the best outcome possible. For this reason, all
physicians must endeavor to communicate clearly,
frankly, and empathically. It
may be helpful to follow a
simple approach of having
patients repeat back what
they have heard to make sure
that they understand it.
He brings his points
home poignantly through
experiences with his patients, as well as his own
father, reminding us that
none of us can avoid consideration of aging and end-oflife issues. Furthermore, we,
as ophthalmologists, treat
chronic illnesses—such as
age-related macular degeneration and glaucoma—that cannot be cured but
only slowed. Thus, it is our duty to ensure that our
patients clearly understand the goals and possible
outcomes of therapy.
Overall, Being Mortal reminds us that we cannot and should not shy away from tackling these
tough issues: Addressing them openly will help our
patients have better and more fulfilling lives in their
later years.
—Prem S. Subramanian, MD, PhD
The Gene: An Intimate History
By Siddhartha Mukherjee, MD, DPhil

“‘Monet is but an eye,’ Cézanne once said of his
friend, ‘but, God, what an eye.’ DNA, by that same
logic, is but a chemical—but, God, what a chemical.”
This entertaining book catalogues the history
of humankind’s attempts to understand genetic
inheritance. Rather than relying on bland facts
and figures, however, Dr. Mukherjee spins a fascinating story of genetic knowledge through the
centuries while weaving in his own family history
of mental illness, explaining what sparked his own
interest in genetics and inheritance.
He starts his history by discussing Pythagoras’
theory of semenism, whereby the father provides
the “image” or likeness of the child, while the
mother only nourishes the fetus—a theory
disputed by Aristotle, who had a differing view
of the parents’ contributions, observing astutely
that children resembled both parents. From the
ancient scholars, Dr. Mukherjee jumps 2,000 years
to the 1850s to recount the nearly simultaneous
discoveries of the two giants on whose shoulders
all of genetics stands: Charles Darwin, who found
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that dispersion and natural selection explain how
organisms change and differentiate over time; and
Gregor Mendel, who proposed that discrete pieces
of genetic information transferred from parents
to offspring are responsible for familial likeness.
What Mendel called “units of heredity” came to be
known as genes 50 years later.
Finally, Dr. Mukherjee travels to the 20th century and beyond, discussing the landmark events
that have created contemporary genetic studies
and have allowed humans
to manipulate genes. He
describes the race to unravel
the structure of DNA, culminating in Watson and Crick’s
depiction of the now-familiar double helix. After the
discovery that a fixed set of
genes can respond actively
to its environment, scientists raced to map the entire
genome so that scientists
could identify and attempt
to modify the actions of the
genes. This goal of sequencing the human genome was
pursued cautiously and
diplomatically by some scientists (e.g., Francis
Collins, Director of the NIH) and belligerently by
others (e.g., geneticist Craig Venter).
Although the information Dr. Mukherjee
presents is fascinating, the book is particularly
interesting to me because it delves repeatedly into
the ethical dilemmas that have dogged the study
of genes throughout history. The term eugenics
was coined by Francis Galton, Darwin’s cousin,
who was also responsible for another memorable
phrase: “nature versus nurture.” Negative eugenics,
or the attempt to cull out negative genes, brings to
mind the horrors of Nazi Germany. But eugenics
had been practiced long before that in the United
States, as evidenced by the forced sterilizations of
the “feebleminded” throughout the 19th and early
20th centuries as well as by “Better Babies” contests that touted the benefits of positive eugenics
in the early 20th century.
Backlash over such historic abuses has led to an
unspoken law, or “moral boundary,” forbidding
genetic manipulation except in certain cases: when
the genes have high penetrance, when the patient
is experiencing extraordinary suffering, and when
the intervention is not coerced. Unfortunately,
this triad of criteria is hardly well defined. Who
decides what is extraordinary suffering? Who decides for the individual unable to give consent—
for example, does the parent choose for the child?
Dr. Mukherjee closes by discussing the science and
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ethics of genetic testing and genetic modification.
All of this leads to ophthalmology today. With
the recent advent of a gene therapy for Leber congenital amaurosis type 2 and therapies for several
other inherited retinal diseases on the horizon, it
is more important than ever for ophthalmologists
to understand genes and genetic diseases. This
book is an easy-to-read primer that educates while
telling a story. I recommend it highly.
—Sonal S. Tuli, MD
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be administered while using contact lenses.
Adverse Reactions
The most frequently reported ocular adverse
reactions following cataract surgery occurring
in approximately 5% to 10% of patients were
capsular opacity, decreased visual acuity,
foreign body sensation, increased intraocular
pressure, and sticky sensation.
For additional information about ILEVRO®
0.3%, please refer to the Brief Summary of
Prescribing Information on the adjacent page.

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080

Terms and Conditions: Limitations apply.
Eligible, commercially insured patients may
pay as little as $15 in out-of-pocket expenses
for each 3-mL or 1.7-mL bottle of ILEVRO®
0.3%, with a maximum benefit per bottle of
$285. This offer is not valid under Medicare,
Medicaid, or any other federal or state
program. See additional terms and conditions
at www.copay.novartispharma.com.

*

© 2019 Novartis

61% to 65% with ILEVRO® Suspension versus
24% to 32% with vehicle; P<0.05.

‡

84% to 86% with ILEVRO® Suspension versus
38% to 46% with vehicle; P<0.05.

§

References: 1. Data on file. IMS Health.
2. Ilevro [package insert]. Fort Worth, TX:
Alcon Laboratories, Inc; 2019. 3. Data on
file. Novartis Pharmaceuticals Corporation;
2011. 4. BromSite (bromfenac ophthalmic
solution) 0.075% [package insert]. Cranbury,
NJ: Sun Pharma Global FZE; 2016. 5. Prolensa
(bromfenac ophthalmic solution) 0.07%
[prescribing information]. Bridgewater, NJ:
Bausch & Lomb; 2016. 6. Nevanac (nepafenac
ophthalmic suspension) 0.1% [package insert].
Fort Worth, TX: Alcon Laboratories Inc; 2017.
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ILEVRO* (nepafenac ophthalmic suspension) 0.3%, topical ophthalmic
Initial U.S. Approval: 2005
BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
ILEVRO* 0.3% is indicated for the treatment of pain and inflammation
associated with cataract surgery.
4 CONTRAINDICATIONS
ILEVRO* 0.3% is contraindicated in patients with previously demonstrated
hypersensitivity to any of the ingredients in the formula or to other nonsteroidal anti-inflammatory drugs (NSAIDs).
5 WARNINGS AND PRECAUTIONS
5.1 Increased Bleeding Time
With some NSAIDS including ILEVRO* 0.3%, there exists the potential for
increased bleeding time due to interference with thrombocyte aggregation.
There have been reports that ocularly applied nonsteroidal anti-inflammatory
drugs may cause increased bleeding of ocular tissues (including hyphema) in
conjunction with ocular surgery.
It is recommended that ILEVRO* 0.3% be used with caution in patients with
known bleeding tendencies or who are receiving other medications which
may prolong bleeding time.
5.2 Delayed Healing
Topical NSAIDs including ILEVRO* 0.3%, may slow or delay healing. Topical
corticosteroids are also known to slow or delay healing. Concomitant use of
topical NSAIDs and topical steroids may increase the potential for healing
problems.
5.3 Corneal Effects
Use of topical NSAIDs may result in keratitis. In some susceptible patients,
continued use of topical NSAIDs may result in epithelial breakdown, corneal
thinning, corneal erosion, corneal ulceration, or corneal perforation. These
events may be sight threatening. Patients with evidence of corneal epithelial
breakdown should immediately discontinue use of topical NSAIDs including
ILEVRO* 0.3% and should be closely monitored for corneal health.
Postmarketing experience with topical NSAIDs suggests that patients with
complicated ocular surgeries, corneal denervation, corneal epithelial defects,
diabetes mellitus, ocular surface diseases (e.g., dry eye syndrome), rheumatoid arthritis, or repeat ocular surgeries within a short period of time may be
at increased risk for corneal adverse events, which may become sight threatening. Topical NSAIDs should be used with caution in these patients.
Postmarketing experience with topical NSAIDs also suggests that use more
than 1 day prior to surgery or use beyond 14 days post-surgery may
increase patient risk and severity of corneal adverse events.
5.4 Contact Lens Wear
ILEVRO* 0.3% should not be administered while using contact lenses.
6 ADVERSE REACTIONS
Because clinical studies are conducted under widely varying conditions,
adverse reaction rates observed in the clinical studies of a drug cannot be
directly compared to the rates in the clinical studies of another drug and may
not reflect the rates observed in practice.
6.1 Serious and Otherwise Important Adverse Reactions
The following adverse reactions are discussed in greater detail in other
sections of labeling.
• Increased Bleeding Time [see Warnings and Precautions (5.1)]
• Delayed Healing [see Warnings and Precautions (5.2)]
• Corneal Effects [see Warnings and Precautions (5.3)]

6.2 Ocular Adverse Reactions
The most frequently reported ocular adverse reactions following cataract surgery were capsular opacity, decreased visual acuity, foreign body sensation,
increased intraocular pressure (IOP), and sticky sensation. These reactions
occurred in approximately 5% to 10% of patients.
Other ocular adverse reactions occurring at an incidence of approximately
1% to 5% included conjunctival edema, corneal edema, dry eye, lid margin
crusting, ocular discomfort, ocular hyperemia, ocular pain, ocular pruritus,
photophobia, tearing, and vitreous detachment.
Some of these reactions may be the consequence of the cataract surgical
procedure.
6.3 Non-Ocular Adverse Reactions
Non-ocular adverse reactions reported at an incidence of 1% to 4% included
headache, hypertension, nausea/vomiting, and sinusitis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Teratogenic Effects.
Pregnancy Category C: Reproduction studies performed with nepafenac in
rabbits and rats at oral doses up to 10 mg/kg/day have revealed no evidence
of teratogenicity due to nepafenac, despite the induction of maternal toxicity.
At this dose, the animal plasma exposure to nepafenac and amfenac was
approximately 70 and 630 times human plasma exposure at the recommended human topical ophthalmic dose for rats and 20 and 180 times
human plasma exposure for rabbits, respectively. In rats, maternally toxic
doses greater than or equal to 10 mg/kg were associated with dystocia,
increased postimplantation loss, reduced fetal weights and growth, and
reduced fetal survival.
Nepafenac has been shown to cross the placental barrier in rats. There are
no adequate and well-controlled studies in pregnant women. Because
animal reproduction studies are not always predictive of human response,
ILEVRO* 0.3% should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus.
Non-teratogenic Effects
Because of the known effects of prostaglandin biosynthesis inhibiting drugs
on the fetal cardiovascular system (closure of the ductus arteriosus), the use
of ILEVRO* 0.3% during late pregnancy should be avoided.
8.3 Nursing Mothers
Nepafenac is excreted in the milk of lactating rats. It is not known whether
this drug is excreted in human milk. Because many drugs are excreted in
human milk, caution should be exercised when ILEVRO* 0.3% is administered to a nursing woman.
8.4 Pediatric Use
The safety and effectiveness of ILEVRO* 0.3% in pediatric patients below the
age of 10 years have not been established.
8.5 Geriatric Use
No overall differences in safety and effectiveness have been observed
between elderly and younger patients.
ALCON®
a Novartis Company
Distributed by:
Alcon Laboratories, Inc.
Fort Worth, Texas 76134 USA
©2014, 2019 Novartis
*a trademark of Novartis
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SAVVY CODER

What Ophthalmologists Need to Know
About the New ICD-10 Codes

E

ach year, on Oct. 1, CMS implements hundreds of changes to
the ICD-10 codes.
What changed on Oct. 1. This year,
there are no revisions or deletions of
ophthalmic codes, but several important changes do impact ophthalmology.
The most important of these are listed
below.
Failed Vision Screening
For pediatric ophthalmology and comprehensive ophthalmology practices,
there are two new long-awaited diagnoses for failed vision screening:
• Z01.020 Encounter for examination
of eyes and vision following failed vision
screening without abnormal findings
• Z01.021 Encounter for examination
of eyes and vision following failed vision
screening with abnormal findings
Fracture of the Orbital Roof
Ophthalmologists who are oculofacial
specialists can now code for fractures in
much greater detail.
If there is fracture of the skull and
facial bones (S02), you can now indicate whether it involves:
• a fracture of the orbital roof
(S02.12),
• a fracture of the medial orbital wall
(S02.83), or
• a fracture of the lateral orbital wall
(S02.84).

(Note: These codes can be used
together when the patient has multiple
orbital fractures.)
Example: S02.12 Fracture of orbital
roof. Additional characters are required

to provide extra detail.
Add a sixth character to indicate
laterality:
• 1 for the right eye
• 2 for the left eye
For instance, use S02.121 if a patient
has a fractured orbital roof in the right
eye.
Next, add a seventh character to tell
more of the story:
• A for initial encounter, closed fracture
• B for initial encounter, open fracture
• D for subsequent encounter with
routine healing
• G for subsequent encounter with
delayed healing
• K for subsequent encounter for
fracture with nonunion
• S for sequela. (Note: Workers’ compensation recognizes sequela diagnoses
codes, but many federal and commercial payers do not.)
For instance, S02.121B indicates the
initial encounter when the patient had
an open fracture of the right eye.
New Z Codes
The Z codes indicate the reason for
the patient encounter. They repre-

BY SARAH CARTAGENA, ACADEMY HEALTH POLICY SPECIALIST, JENNIFER
S. EDGAR, CPC, CPCO, OCS, OCSR, ACADEMY MANAGER OF CODING AND
REIMBURSEMENT, AND SUE J. VICCHRILLI, COT, OCS, OCSR, ACADEMY
DIRECTOR OF CODING AND REIMBURSEMENT.

ICD-10-CM
Complete Reference for Ophthalmology

2020
American Academy of Ophthalmic Executives®

BC-3785.ICD10.cov20.redesign.11.indd 1
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2020 ICD-10-CM FOR OPHTHALMOLOGY: THE COMPLETE REFERENCE.
The AAOE’s updated guide to ICD-10
—which includes changes that CMS
implemented on Oct. 1—was published
last month.
HOW TO BUY IT. You can order the
book online at aao.org/codingproducts.
At AAO 2019, you also can buy it at
the Academy Resource Center (West,
Booth 7337).

sent “factors influencing health status
and contact with health services.” In
ophthalmology, they are rarely used as
the primary diagnosis code. The Oct. 1
changes include three new Z codes that
ophthalmologists might use:
• Z86.006 Personal history of melanoma in-situ
• Z86.007 Personal history of in-situ
neoplasm of skin
• Z86.15 Personal history of latent
tuberculosis infection
EYENET MAGAZINE
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Watch for Excludes1 Edits
Since the 2015 inception of ICD-10,
an increasing number of commercial
payers have started implementing
Excludes1 edits.
What is an Excludes1 edit? Excludes1
indicates that the patient can’t medically
have certain combinations of diagnoses
in the same eye at the same time.
For instance, a patient can’t have a
code from the H04.53 Neonatal obstruction of nasolacrimal duct family as well
as a code from the Q10.5 Congenital
stenosis and stricture of lacrimal duct
family. If both diagnoses are reported,
the claim will automatically be denied.
This process is similar to CCI edits, but
it involves ICD-10 codes rather than
CPT codes.
Who Is Ready on Oct. 1?
Each year, many ophthalmology
practices are more prepared than their
payers for the annual updates to the
ICD-10 codes.

Recently in Savvy Coder
Catch up on this year’s coding advice. Visit this article at aao.org/eyenet for

links to these recent Savvy Coder articles.
• E&M Code or Eye Visit Code? Nine scenarios when you should not use an
Eye visit code. (September.)
• Is the Patient New or Established? Test your knowledge. In five diverse scenarios, which would you bill: an exam for a new patient or for an established
patient? (August.)
• Coding for Eye Injuries, Parts 1 and 2. Three case studies walk you through
when to use codes 99050-99060. (June and July.)
• 12 Best Practices for Coding, Parts 1 and 2. Despite never-ending changes to
the reimbursement regulations, these 12 rules of thumb should help to ensure
that your coding stays tip-top. (January and May.)
• E&M Codes Versus Eye Visit Codes. Effective Jan. 1, 2019, changes to E&M
coding requirements brought new rules for documenting office visits. (April.)
• Code-a-Palooza: Money Talks, But Can You Make It Sing? If you’re coming
to AAO 2019, you should tackle these questions from last year’s Code-aPalooza before attending Code-a-Palooza 2019 on Sunday, Oct. 13, 4:30-5.30
p.m. (March.)
• CPT and HCPCS Updates. New codes for electroretinography (ERG) testing,
biopsies, and more. (February.)

Why payers often aren’t ready on
Oct. 1. To implement ICD-10 code

changes, payers must:
• upload all the new diagnoses in their
system,
• link the diagnoses to associated CPT
codes, and
• update any payer policies, such as
local coverage determinations.
What is a local coverage determination (LCD)? Each Medicare Part B

payer has the discretion to establish
specific coverage policies for tests and
surgical procedures. When finalized,
these LCDs are the rules by which you
will be held accountable when you are
audited. Some LCDs are accompanied
by an article that includes additional
information. (See “Use These ICD-10
Resources” for instructions on getting
the updated LCDs.)
What you should do. Physician
practices must upload all the new codes
and watch for coverage policies. You
can check online to see if any LCDs
have been updated by your Medicare
Part B payer(s).
If a claim is denied as “not medically
necessary,” that might mean that the
ICD-10 code has not yet been uploaded
or assigned a CPT code by that particular payer.
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Use These ICD-10 Resources
To make sure you are up to speed on
this year’s ICD-10 updates, the American Academy of Ophthalmic Executives (AAOE) has updated its ICD-10
resources, which include an ophthalmology-specific reference book and a
selection of free online resources.
Buy the 2020 edition of ICD-10-CM
for Ophthalmology: The Complete Reference. The Academy’s updated guide

to ICD-10 was published in September
(aao.org/codingproducts). All new
diagnoses are highlighted. There is a
strikethrough for codes that are still
valid but not payable (e.g., unspecified
diagnoses). It also includes Excludes1
code combinations. New to ICD-10?
Read the instructions for novices.
Buy the online subscription to Ophthalmic Coding Coach. Any CPT codes

affected by ICD-10 changes have been
updated.
Save 10%. Enjoy a 10% discount
when you buy four or more coding
products (aao.org/codingproducts).
Get the AAOE’s free ICD-10 materials. Visit aao.org/icd10 for updated

decision trees and subspecialty-specific

quick reference guides.
Get the updated LCDs. To find the
LCDs that apply to you, visit aao.org/
lcds and then click on the Medicare
Part B payer(s) that your practice works
with.
Get coding news updates. Go to
aao.org/practice-management/codingnews for coding updates, regulatory
news, coding “top 10s,” and “Ask the
Expert” responses to common—and
not-so-common—coding queries.
Tip: Use the filter if you want to find
coding news updates that are specific
to exams, testing, and/or a particular
subspecialty.
Got questions? When ophthalmology practices have a coding conundrum,
they have several options for requesting
help:
• via email (coding@aao.org or
icd10@aao.org),
• at their state Codequest meeting
(aao.org/codequest),
• on the AAOE’s listserv (aao.org/
practice-management/listserv), or
• at AAO 2019 in the Academy Resource Center (West, Booth 7337) at
AAO 2019.
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PRACTICE PERFECT

Avoid the MIPS Penalty Without EHR:
Tips for Reporting Via the IRIS Registry

F

or ophthalmology, the IRIS
Registry has proved to be the
tool of choice for reporting in
the Merit-Based Incentive Payment
System (MIPS). Indeed, it has helped
ophthalmology practices avoid nearly
$400 million in penalties based on their
performance during the 2017 and 2018
MIPS reporting years.
Why you can’t afford to ignore
MIPS. If you don’t participate in MIPS

in 2019, your 2021 Medicare Part B
payments could be subject to a 7%
penalty, which would translate to an
estimated $28,161 for the average ophthalmologist.
If you haven’t already started with
this year’s MIPS, you need to get busy.

“The sooner you start, the better,” said
Karen Turkish, RN, administrator for
Lance Turkish, MD, and Associates in
New Orleans. Her practice is on paper
charts, and they report manually using
the IRIS Registry MIPS portal. “When
you wait to the end of the year, you are
in panic mode,” added Belinda Brodoski,
CPC, practice administrator for Eye
Clinic of Livonia in Livonia, Michigan.
Two ways to report MIPS quality
measures via the IRIS Registry. The

most efficient way to report quality is
by integrating your electronic health
record (EHR) system with the IRIS
Registry to calculate quality measures
for MIPS reporting. However, an EHR
system is not required for reporting
quality measures via the IRIS Registry.

This article is for manual reporting
(no EHR needed.) Hundreds of oph-

thalmology practices successfully avoid
MIPS penalties by manually entering
data in the IRIS registry web portal.
Some of these have no EHR system;
others have EHR, but haven’t yet integrated it with the IRIS Registry. Here
are some tips for such practices.
Must You Take Part in MIPS?
First, find out whether you are required to participate in MIPS in 2019.
Clinicians may be exempt from the
MIPS program if an exclusion—such
as the low-volume exclusion—applies
to them. Check the MIPS participation
status for each clinician in your practice. Make sure you have each clinician’s
10-digit National Provider Identifier
(NPI) handy and visit the QPP Participation Status Lookup tool at https://
qpp.cms.gov/participation-lookup.
MIPS tip. If a clinician is in more
than one practice, scroll down to find
his or her status at each one.
CMS uses two time segments to
determine 2019 MIPS participation status. CMS first looks at data from Oct. 1,

2017, to Sept. 30, 2018, (with a 30-day
claims run out) and later reviews data
from Oct. 1, 2018, to Sept. 30, 2019.
At time of press, the QPP Participation Status Lookup tool shows who
is excluded from having to participate
in MIPS based on that first time segment; in November, additional clini-

BY REBECCA HANCOCK, IRIS REGISTRY DIRECTOR, INTERVIEWING BELINDA
BRODOSKI, CPC, JOYCE HOGUE, CPC, OCS, AND KAREN TURKISH, RN.

What’s New in 2019?
You must do more to avoid a penalty.
During the 2019 performance year,
practices that want to avoid the penalty must complete quality reporting
in addition to improvement activity
attestations. Previously, attesting
for the improvement activity performance category was sufficient.
Important change to IRIS Registry
submission. Complete submissions to
CMS by using the “Submit” button in
the IRIS Registry MIPS portal.
What else is new? For a brief summary of what changed in 2019, see
aao.org/medicare/2018-2019-changes.

cians may be excluded based on data
from the second time segment.
What if you are not required to
participate in MIPS? If you are an IRIS

Registry participant and you learn that
you are not required to report, ask
your practice administrator to contact
aaocams@figmd.com to notify the IRIS
Registry that you will not be reporting
for 2019 MIPS because you are not
eligible. Be sure to include your IRIS
Registry practice ID and practice name
in the subject line of the email, and
include the clinician’s NPI. Similarly,
if you are not required to report but
wish to opt in to the program, email
aaocams@figmd.com.
What if your practice is in an accountable care organization (ACO)?

You could just rely on the ACO’s MIPS
EYENET MAGAZINE
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reporting, but many practices that are
in ACOs also choose to do their own
MIPS reporting. Joyce Hogue, CPC, OCS,
Quality Analyst at Wheaton Eye Clinic
in Wheaton, Illinois, has taken this
approach. “With a 7% penalty coming,
it is important to have a safety net,”
she said. Reporting separately can help
your practice avoid automatic penalties
in case the ACO fails in its reporting.
Small or Large Practice?
Has CMS designated your practice size
as small or large? You can find out using
the QPP Participation Status Lookup
Tool (https://qpp.cms.gov/participationlookup). This is important because
MIPS reporting requirements vary depending on practice size. For example,
clinicians in small practices don’t have
to do as many improvement activities.
They also can apply for a small practice
significant hardship exception to the
EHR-based promoting interoperability
(PI) performance category.
Which Quality Measures
Should You Report?
Each year, Ms. Turkish reviews the
quality measures as soon as the Academy posts them online (aao.org/medi
care/quality-reporting-measures).
She looks for any changes to the measures and then makes her selections.
You also can go to aao.org/eyenet/
mips-manual-2019 and click “Table
8” to see which measures are subject
to scoring limitations, such as the
7-point cap. Practices must report

Four Steps to Take

on six quality measures, and at least
one of these should be an outcome
measure. If no outcome measure is
available, you can report on another
type of high-priority measure.
Which Patients to Report On?
Practices that report quality measures
via a registry must do so on patients
across all payers, not just Medicare.
Meet the data submission thresholds. To qualify for a small bonus,

small practices should report on at
least 60% of patients eligible for each
measure across the entire calendar year,
and that number can’t be less than 20
patients. Large practices must meet this
60% data-completeness criteria and the
20-patient case minimum in order to
avoid a MIPS penalty.
Small practices that aren’t going
for the bonus can do less reporting to
save time. If the goal is just to avoid

a penalty, small practices can report
each measure on a minimum of one
patient; this reporting—combined with
improvement activity attestation—will
help these practices avoid the 7% penalty in 2021. Even if reporting on one
patient, practices reporting via a registry must still provide data completeness information (see below). Note:
The Academy recommends reporting
on several patients per measure even
though the minimum requirement
for small practices is one patient per
measure.

Keeping Track of Quality Data
Practices reporting on at
least 60% of eligible patients
for each measure may need
Today
to establish a process to keep
track of the quality data.

Step 1: Use the QPP Participation Status
Lookup tool to see whether you are required
to participate in MIPS (https://qpp.cms.gov/
participation-lookup).
Step 2: While checking your participation
status, confirm whether CMS has classified your
practice as small or large.
Step 3: Review an Academy MIPS Roadmap
at aao.org/medicare. There is a version for small
practices and another for large practices.
Step 4: If you are not already signed up to
use the IRIS Registry for manual reporting, do
so at aao.org/iris-registry. (See page 96.)
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Using a paper-based approach. Ms. Turkish creates

a quality measure worksheet
each year that asks for all
information needed for each
of their six measures. That
worksheet is placed inside
every patient chart. The
technicians in her practice
are trained to fill out the
worksheet for each patient
visit, and the worksheets are
collected for a staff person to

enter the data.
Using billing software. Ms. Hogue
said that her practice uses its billing
software to help them gather the data
they need for quality reporting.
For a cataract surgery measure, for
example, Ms. Hogue can run a report
to get a list of patients who are eligible
for that measure. She then enters data
using those patient records. This process includes reviewing to see if there
is any comorbid condition that would
exclude the patient, and gathering the
final visual acuity or complications
information needed for reporting the
measure.
Start data entry ASAP. Ms. Brodoski said it is key for her practice to not
save data entry for the end of the year.
Instead, they input data for the quality
measures as promptly as possible, patient by patient.

Data-Completeness Totals
What is the data-completeness requirement? As it did in 2018, CMS is

requiring practices that report quality
measures manually through registries
to submit data-completeness totals for
each quality measure reported. Even if
an eligible clinician or practice reports
a measure for just one patient, CMS
wants to know how many patients the
measure could have been reported on
over the calendar year. Practices must
provide the following patient counts:
• The total number of patients eligible
for each measure
• The total number of patients excepted from each measure
You won’t be able to submit a
measure’s quality data to CMS without
including those two totals.
Contact the vendor of your billing
system. Many practices will be able to

readily collect the eligible patient totals
from their billing systems. Contact your
billing system vendor for instructions
on how to run the appropriate reports.
Get the total number of eligible
patients for quality measures. First

view the detailed specifications for
each quality measure you report. They
are posted at aao.org/medicare/qual
ity-reporting-measures. The detailed
measure descriptions include the denominator criteria that indicate which

patients qualify for each measure.
After determining the denominator
criteria, use your billing system to run a
report of patients who meet those criteria. This will give you the total number
of patients eligible for the measure.
(Note: Don’t run these reports until
after the end of the calendar year.)
Example: Determining the total
number of eligible patients for Measure
12: Primary Open-Angle Glaucoma
(POAG): Optic Nerve Evaluation. Run
a report in your billing system for the
date range “1/1/19-12/31/19.” Apply a
filter for the following:
• Diagnosis of primary open-angle
glaucoma (using ICD-10 codes outlined in the measure specification)
• Eligible CPT code billed during the
2019 calendar year (using CPT codes
outlined in the measure specification)
• Date of birth, so that only patients
age 18 and older are included. If your
system doesn’t have this functionality,
you can print out the report using the
diagnosis- and CPT code–criteria and
then remove patients who do not meet
the measure’s age criteria.

collect the number of patients eligible
for a quality measure and/or the number excepted from the measure, you will
need a manual approach for gathering
this information. Because Ms. Turkish’s
practice includes the quality measure
worksheets in every patient chart, she is
able to review the charts to calculate the
eligible patients and exceptions.

Saturday, Oct. 12
Coding Camp (Event code:
19Code2). Enjoy an intermediate
level update on all aspects of coding, including a succinct preview of
what to expect from MIPS in 2020.
When: 1:30-4:30 p.m. Where: South
206. Access: Separate registration
is required.

Sunday, Oct 13

quality measures have exceptions.
These are often medical- or patientrelated. For example, there may be a
medical reason why you can’t perform
an optic nerve evaluation on a POAG
patient. Such exceptions should be
supported by documentation. It may be
difficult to run a report in your billing
system to produce this total, and it may
require manual counting.
Note: If you have manually entered
100% of eligible patients into the IRIS
Registry, the patient exceptions would
already be captured, and you would already have the total number of patients
excepted from the measure.
Some quality measures do not have
exceptions. Of the quality measures

Monday, Oct. 14

that can be manually reported via the
IRIS Registry, the following do not have
exceptions: Measures 1, 111, 117, 141,
191, 192, 236, 238, 374, 384, 385, 388,
389, 402, and the manually reported
measures developed by the IRIS Registry (IRIS1, IRIS2, etc.).
Gathering data manually. If you are
not able to use your billing system to

Get step-by-step instructions on
how to enter data. See the IRIS Regis-

MORE AT AAO 2019

Government: Always on My Mind….
MACRA, MIPS, HIPAA and Medicare Advantage (Spe39). Roundtable moderated by Joy Woodke and
Jessica Peterson, MD, MPH. When:
8:00-9:45 a.m. Where: South 211.
Access: AAOE members.
Medicare Update Forum
(Spe46). Presenters: Michael X.
Repka, MD, MBA; David B. Glasser,
MD; Cherie McNett; and Jessica Peterson, MD, MPH. How is Medicare
reimbursement likely to change in
2020? This review will include a
MIPS update. When: 12:15-1:45 p.m.
Where: West 3014. Access: Free.
The Merit-Based Incentive
Payment System (MIPS) in 2020
(224). Senior Instructor: Sue Vicchrilli, COT, OCS, OCSR. When:
2:00-3:00 p.m. Where: South 206.
Access: Academy Plus course pass.

Get the total number of patient
exceptions for a quality measure. Some

Entering Quality Data Into
the IRIS Registry
Some practices, such as Ms. Brodoski’s,
have a designated staff person responsible for entering data into the IRIS
Registry. Others take an all-hands-ondeck approach.

MIPS Promoting Interoperability Panel: Ask Us! (429). Senior
instructor: Jessica Peterson, MD,
MPH. When: 10:15-11:15 a.m. Where:
South 207. Access: Academy Plus
course pass.
Government: Always on My
Mind….MACRA, MIPS, HIPAA and

Medicare Advantage
(Spe53). Roundtable
moderated by Joy
Woodke and Jessica
Peterson, MD, MPH. When: 12:451:45 p.m. Where: South 211. Access:
AAOE members.
MIPS Quality Category: Measures and Scoring for Ophthal
mology Practices (465). Senior
instructor: Rebecca Hancock.
When: 2:00-3:00 p.m. Where:
South 207. Access: Academy Plus
course pass.
How the IRIS Registry Helps
You Participate in the Merit-Based
Incentive Payment System (488).
Senior instructor: Rebecca Hancock. When: 3:15-4:15 p.m. Where:
South 207. Access: Academy Plus
course pass.

Tuesday, Oct. 15
Member Value Tools From the IRIS
Registry and Verana Health: How
to Improve Your Practice (666).
Senior instructor: Robert T. Chang,
MD. When: 11:30 a.m.-12:30 p.m.
Where: South 204. Access: Academy Plus course pass.

IRIS Registry Help at
AAO 2019
Come to the IRIS Registry area
of the Academy Resource Center
(West, Booth 7337) to complete
improvement activity attestation
and sign the required data release
consent form. You will not be
able to review or complete your
manual reporting of quality measures there, but staff can walk you
through that process.
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try user guide at aao.org/iris-registry/
user-guide/getting-started. If you have
questions, contact irisregistry@aao.org.
Enter quality data at the individualclinician level. Regardless of whether

clinicians participate in the MIPS quality
performance category as a group or as
individuals, the data for their quality
measures will be entered at the individual-clinician level. Later, when they
get ready to submit their data to CMS,
they would stipulate whether they
are reporting quality at the group or
individual level. (Note: Practices that
participate in the MIPS improvement
activities performance category just
attest for that at the group level.)
Improvement Activities
To max out on the improvement activities performance category, small practices should report one high-weighted
or two medium-weighted improvement
activities; large practices should report
two high-weighted or four mediumweighted activities, or a combination
of the two.
For a list of improvement activities
that can be reported via the IRIS Registry, go to aao.org/medicare/improve
ment-activities.
Upcoming Deadlines
By Oct. 3, start your 90-day performance period. See page 96.
By Oct. 31, make sure you are signed
up to use the IRIS Registry for manual
reporting. See page 96.
By Dec. 31, apply for an extreme and
uncontrollable circumstances exception
and/or a PI hardship exception.
By Jan. 31, 2020, complete data
entry and sign the data release consent
form. Practices should complete their
data entry prior to the deadline to ensure that there is time to ask questions
and review all information.
Ms. Brodoski is with the Eye Clinic of Livonia in
Livonia, Mich.; Ms. Hogue is with the Wheaton
Eye Clinic in Wheaton, Ill.; and Ms. Turkish is
with Lance Turkish, MD, and Associates, in New
Orleans. Financial disclosures: None

MORE ONLINE. See this article
at aao.org/eyenet for more
MIPS tips.
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The first and only FDA-approved, single-dose,
sustained-release, intracameral steroid for the
treatment of postoperative inflammation1-3

For Post-Cataract Surgery Inflammation

Target Within

1-3

Learn more at DEXYCU.com

With a single injection at the end of cataract surgery, anti-inflammatory efficacy
begins as early as day 1 and continues through day 301*
• The percentage of patients who received DEXYCU® (dexamethasone intraocular suspension) 9% (517 mcg) who had anterior chamber cell clearing on day 8
was 60% (n=94/156) vs 20% (n=16/80) in the placebo group1
• The cumulative percentage of subjects receiving rescue medication of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID) at day 30
was significantly lower in the DEXYCU (517 mcg) treatment group (20%; n=31/156) compared to placebo (54%; n=43/80)1
*DEXYCU was studied in a randomized, double-masked, placebo-controlled trial. Patients received either DEXYCU or a vehicle administered by a physician at the end of the surgical
procedure. The primary endpoint was the proportion of patients with anterior chamber cell clearing (cell score=0) on postoperative day 8.

INDICATION AND USAGE
DEXYCU® (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Increase in Intraocular Pressure
• Prolonged use of corticosteroids, including DEXYCU, may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision
• Steroids should be used with caution in the presence of glaucoma
Delayed Healing
• The use of steroids after cataract surgery may delay healing and increase
the incidence of bleb formation
• In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of corticosteroids
Exacerbation of Infection
• The use of DEXYCU, as with other ophthalmic corticosteroids, is not
recommended in the presence of most active viral diseases of the cornea and
conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal
disease of ocular structures

• Use of a corticosteroid in the treatment of patients with a history of herpes
simplex requires caution and may prolong the course and may exacerbate
the severity of many viral infections
• Fungal infections of the cornea are particularly prone to coincidentally
develop with long-term local steroid application and must be considered
in any persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate
• Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection
Cataract Progression
• The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts
ADVERSE REACTIONS
• The most commonly reported adverse reactions occurred in 5-15%
of subjects and included increases in intraocular pressure, corneal
edema and iritis
Please see brief summary of full Prescribing Information
on adjacent page.

References: 1. DEXYCU® (dexamethasone intraocular suspension) 9% full U.S. Prescribing Information. EyePoint Pharmaceuticals, Inc. December 2018. 2. Donnenfeld E, Holland E.
Dexamethasone intracameral drug-delivery suspension for inflammation associated with cataract surgery: a randomized, placebo-controlled, phase III trial. Ophthalmology.
2018;125(6):799-806. 3. Data on file. EyePoint Pharmaceuticals, Inc.

DEXYCU is a registered trademark and the EyePoint logo is a trademark of EyePoint Pharmaceuticals, Inc.
©2019 EyePoint Pharmaceuticals, Inc. All rights reserved.
480 Pleasant Street, Suite B300, Watertown, MA 02472

08/2019
US-DEX-1900120

DEXYCU (dexamethasone intraocular suspension) 9%,
for intraocular administration
Initial U.S. Approval: 1958
BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
DEXYCU (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Increase in Intraocular Pressure
Prolonged use of corticosteroids including DEXYCU may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision.
Steroids should be used with caution in the presence of glaucoma.
5.2 Delayed Healing
The use of steroids after cataract surgery may delay healing and increase the
incidence of bleb formation. In those diseases causing thinning of the cornea
or sclera, perforations have been known to occur with the use of corticosteroids.
5.3 Exacerbation of Infection
The use of DEXYCU, as with other ophthalmic corticosteroids,
is not recommended in the presence of most active viral diseases of the
cornea and conjunctiva including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial
infection of the eye and fungal disease of ocular structures.
Employment of a corticosteroid medication in the treatment of patients
with a history of herpes simplex requires caution. Use of ocular steroids may
prolong the course and may exacerbate the severity of many viral infections
of the eye (including herpes simplex). Fungal infections of the cornea are
particularly prone to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal culture should
be taken when appropriate.
Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection.
5.4 Cataract Progression
The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts.
6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
• Increase in Intraocular Pressure [see Warning and Precautions (5.1)]
• Delayed Healing [see Warnings and Precautions (5.2)]
• Infection Exacerbation [see Warnings and Precautions (5.3)]
• Cataract Progression [see Warnings and Precautions (5.4)]

6.1 Clinical Trials Experience
Because clinical studies are conducted under widely varying conditions,
adverse reaction rates observed in the clinical studies of a drug cannot
be directly compared to rates in the clinical studies of another drug and
may not reflect the rates observed in practice.
The following adverse events rates are derived from three clinical trials
in which 339 patients received the 517 microgram dose of DEXYCU. The
most commonly reported adverse reactions occurred in 5-15% of subjects
and included increases in intraocular pressure, corneal edema and iritis.
Other ocular adverse reactions occurring in 1-5% of subjects included,
corneal endothelial cell loss, blepharitis, eye pain, cystoid macular edema,
dry eye, ocular inflammation, posterior capsule opacification, blurred vision,
reduced visual acuity, vitreous floaters, foreign body sensation, photophobia,
and vitreous detachment.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of DEXYCU
(dexamethasone intraocular suspension) in pregnant women. Topical ocular
administration of dexamethasone in mice and rabbits during the period
of organogenesis produced cleft palate and embryofetal death in mice and
malformations of abdominal wall/intestines and kidneys in rabbits at doses
7 and 5 times higher than the injected recommended human ophthalmic dose
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively
[see Data in the full prescribing information].
In the US general population the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4%
and 15 to 20%, respectively.
8.2 Lactation
Risk Summary
Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production,
or cause other unwanted effects. There is no information regarding the
presence of injected DEXYCU in human milk, the effects on breastfed infants,
or the effects on milk production to inform risk of DEXYCU to an infant during
lactation. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for DEXYCU and any
potential adverse effects on the breastfed child from DEXYCU.
8.4 Pediatric Use
Safety and effectiveness of DEXYCU in pediatric patients have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between older and younger patients.
Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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WHAT’S HAPPENING
This Year’s Laureate:
Marilyn T. Miller, MD, MS
The Board of Trustees of the Academy is proud to announce Marilyn T.
Miller, MD, MS, as the recipient of the
2019 Laureate Recognition Award. She
is currently professor of ophthalmology
at the University of Illinois at Chicago,
Illinois Eye and Ear Infirmary.
Early roots. Dr. Miller obtained her
medical degree and clinical training in
ophthalmology at the University of Illinois School of Medicine in 1959. Following her residency and fellowship at
the Illinois Eye and Ear Infirmary, she
stayed on to become director of pediatric ophthalmology and strabismus. It
was during this time that she developed
her main area of interest—craniofacial
syndromes and malformations.
Service abroad. Dr. Miller’s subsequent work resulted in journeys around
the world. Her research in congenital
anomalies and teratogens first led her
to Sweden, where she was subsequently
awarded an honorary degree from the
University of Gothenburg. Dr. Miller’s
adventurous spirit and compassion for
those in need also inspired her to look
toward underserved regions across
multiple continents to help in the fight
against blindness. Of particular note,
she visited a clinic in rural Nigeria for

MARILYN T. MILLER, MD, MS. The Laureate Recognition Award honors physicians who have made the most significant contributions to ophthalmology
leading to the prevention of blindness
and restoration of sight worldwide. Dr.
Miller will receive the Laureate Award
during the AAO 2019 Opening Session.
When: Sunday, Oct. 13, 8:30-10:00 a.m.
Where: West 3002. Access: Free.

more than 35 years with a small nongovernmental organization, FOCUS,
of which she is now president.
Career honors. Dr. Miller’s work has
not gone unrecognized. In past years,
the Academy has awarded her with
both the Humanitarian Award and the
International Blindness Prevention
Award as well as a Lifetime Achievement Award. She is especially proud
of her recent Howe Medal from the
American Ophthalmological Society
(AOS) for distinguished service to
ophthalmology.
She also holds the honor of being
the first female president of both the
AOS and American Association for
Pediatric Ophthalmology and Strabis-

mus and has served on many ophthalmic boards and advisory committees,
including those of the Academy and
the Academy Foundation. In addition,
Dr. Miller established and chaired the
Academy’s Committee on International
Ophthalmology and served for many
years as one of the Academy’s representatives to the International Agency for
the Prevention of Blindness.
Celebrated in San Francisco. In recognition of Dr. Miller, the Academy will
honor her as the 2019 Laureate during
the Opening Session of AAO 2019
in San Francisco. At AAO 2019, read
about Dr. Miller’s life and accomplishments in AAO 2019 News, a convention
tabloid distributed onsite.

Maryland Puts Spotlight on
ECA’s Anniversary
In 2020, EyeCare America (ECA) will
celebrate its 35th year of volunteer
ophthalmologists providing free eye
care. In celebration of ECA—and all
Maryland ophthalmologists—Governor Larry Hogan is expected to sign
a special proclamation that “honors
EyeCare America and its dedicated
volunteers for thirty-five years of public
service to people in need in the state of
Maryland and throughout the U.S.”
The Maryland Society of Eye Physicians and Surgeons (MSEPS) drafted
the proclamation, and, currently, the
society’s leaders are planning to host
a signing ceremony with Governor
Hogan in January.
MSEPS Past President Lee A. Snyder,
MD, noted, “This was a no-brainer—
ECA has been an amazing public serEYENET MAGAZINE
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vice program, and MSEPS is proud to
partner on this program, which makes
a difference in the lives of underserved
patients, not only in Maryland, but
nationwide.”
Other state ophthalmology societies
are encouraged to follow Maryland’s
lead in obtaining a proclamation from
their respective governors. For questions
on how to take action and to receive a
draft proclamation, contact Betty Lucas
(blucas@aao.org), director of ECA.

TAKE NOTICE
MIPS Alert! Don’t Miss These
October Deadlines
If you are participating in the MeritBased Incentive Payment System
(MIPS), note two upcoming deadlines.
By Oct. 3, start your 90-day performance period. You must perform

improvement activities and promoting
interoperability measures for at least
90 consecutive days. (The performance
period for quality measures and cost
measures is the full calendar year.)
Reading this after Oct. 3? There are
some improvement activities that your
practice may have been performing
and documenting as a matter of course.
For example, IA_EPA_1: Provide 24/7
access to eligible clinicians or groups
who have real-time access to patient’s
medical record.
By Oct. 31, sign up to use the IRIS
Registry for MIPS reporting via manual
data entry. If you were signed up for

IRIS Registry manual reporting in 2018
and are still in the same practice, there
is no need to register again for 2019.
Similarly, if you signed up to integrate
your electronic health record (EHR)
with the IRIS Registry, you don’t have
to sign up separately for manual reporting. (Note: Although quality measures
can be reported via IRIS Registry–EHR
integration, you must report improvement activities and promoting interoperability measures manually.)
Not sure how to access the IRIS
Registry? To learn about the applica-

tion process, visit aao.org/iris-registry
and click Sign Up at the top of the
screen. If you are already registered,
email irisregistry@aao.org for assistance
with your login credentials.
96
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D.C. REPORT

Understanding Medicare’s Significant
Cataract Cuts
In August, the Centers for Medicare & Medicaid Services (CMS) released
its proposed 2020 physician fee schedule, which includes a significant de
crease in cataract reimbursements.
For context, it is helpful to know some important background details.
CMS’ misvalued codes initiative puts cataract reimbursement under
pressure. In 2018, the American Medical Association–convened Relative
Value System Update Committee (RUC)—acting on behalf of CMS—was
charged with determining whether cataract fees needed to be adjusted,
taking into account the procedure’s time and intensity, as well as post
operative care.
Academy and ASCRS teamed up to protect values. In a move to
support a favorable decision, the Academy and the American Society
of Cataract and Refractive Surgery combined efforts to defend values
for cataract fees, including jointly surveying ophthalmologists to obtain
RUC-required data. The member survey showed a median skin-to-skin
time of 20 minutes for “typical” cataract surgery. It also revealed that
most cataract procedures were followed by three postoperative visits in
the first 90 days, a contrast to the four currently bundled into the reim
bursements.
Academy fought, mitigating much steeper cuts. When medical spe
cialties debate values before the RUC, this kicks off an intense back-andforth negotiation on time, intensity, and relativity. In the case of cataract
surgery, RUC members considered reductions as high as 40% based on
the survey data. Following the Academy’s presentation to the RUC and
intense adjudication, the RUC voted to recommend reducing the fee by
15% in 2020. CMS announced that it has accepted that value. A large
portion of the cut is due to the loss of payment for a fourth postoperative
visit.
Learn more at aao.org/eye-on-advocacy-article/understandingmedicare-s-significant-cataract-cuts.

Getting Started With MIPS
Haven’t started on MIPS? Don’t delay

any longer. Your MIPS performance in
2019 impacts your payments in 2021.
If your MIPS final score is less than 30
points, your payments for Medicare
Part B services will be reduced by up to
7% in 2021.
How to get started. Make sure you
are signed up to use the IRIS Registry
(see above), and also visit aao.org/medi
care, where you’ll find the Small Practice
Roadmap and the Large Practice Roadmap, as well as detailed descriptions of
quality measures, promoting interoperability measures, and improvement
activities. And you also can visit aao.
org/eyenet/mips-manual-2019 for ata-glance lists that link to those detailed
measure and activity descriptions.

Coming to AAO 2019? If you bring
your IRIS Registry login credentials,
staff at the Academy Resource Center
(West, Booth 7337) can help you report
your improvement activities, help you
sign your Data Release Consent Form,
and show you how to report quality
measures via manual data entry.

FOR THE RECORD

Vote in Academy Elections
The election for open positions on the
Board of Trustees and voting on the
proposed amendments to the Code of
Ethics begins on Oct. 14 and closes on
Nov. 12 at noon EST. Election materials will be sent to all voting Academy
fellows and members. Results will be
posted at aao.org/about/governance/
elections by Nov. 15, 2019.

You’ve got
a lot to
focus on.
The burden of MIPS
shouldn’t be one of them

In the ever-changing era of value-based care, our clients
breeze through, ahead of their peers, with expert-guided
Ophthalmology Job Center

setup, support, training, and optimization.

Find the
Right Fit
Fast

Get started:

Choose the #1 job site
for ophthalmology.
Start your search today:
aao.org/jobcenter

1. Go to MarsdenAdvisors.com/AAO and book
a complimentary MIPS Impact Analysis.

2. Visit us at AAO Booth #6545 to review your
results or to learn more about how we can help.

VISIT US AT BOOTH #W7053 AT AAO
THYROID EYE DISEASE
MAY LEAVE YOUR PATIENTS

BEYOND RESTORATION

TED’S LONG-TERM DAMAGE IS SOMETHING SHE CAN’T COME BACK FROM.
Since there’s a limited window for Active Thyroid Eye Disease, every moment counts.1,2
To fight back against the impact of this disease, focus on early diagnosis, active monitoring, and prompt
medical intervention.1,3-5
To learn more about what to look for, visit TEDimpact.com
References: 1. McAlinden C. An overview of thyroid eye disease. Eye Vis. 2014;1:9. doi:10.1186/s40662-014-0009-8. 2. Weiler DL. Thyroid eye disease: a review. Clin Exp Optom.
2017;100:20-25. 3. Verity DH, Rose GE. Acute thyroid eye disease (TED): principles of medical and surgical management. Eye (Lond). 2013;27:308-319. doi:10.1038/eye.2012.284.
4. Barrio-Barrio J, Sabater AL, Bonet-Farriol E, Velázquez-Villoria Á, Galofré JC. Graves’ ophthalmopathy: VISA versus EUGOGO classification, assessment, and management.
J Ophthalmol. 2015;2015:249125. doi:10.1155/2015/249125. 5. Bartalena L, Baldeschi L, Boboridis K, et al. The 2016 European Thyroid Association/European Group on Graves’
Orbitopathy Guidelines for the Management of Graves’ Orbitopathy. Eur Thyroid J. 2016;5:9-26. doi:10.1159/000443828.
© 2019 Horizon Therapeutics plc DA-UNBR-01272a 08/19
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GET YOUR BEARINGS
When You Arrive
Pick up your meeting badge. If you are

attending Subspecialty Day (Oct. 11-12),
AAO 2019 (Oct. 12-15), the AAOE
program (Oct. 11-15), or the ASORN
Nursing Program (Oct. 11-12), you
must pick up your meeting badge onsite
at the Moscone Center. Go to a Regis
tration counter in any of the lobbies of
Moscone Center. Note: There are no
longer printed tickets; instead, staff at
ticketed events will scan your badge to
make sure you have bought a ticket.
What you will need to pick up
your badge. Make sure you have your

confirmation email, either on your
mobile device or as a printout. Scan the
barcode or simply type your name or
ID number into a Registration computer. Your badge and event tickets will
be printed immediately. Valid photo
ID will be required. All attendees must
pick up their own badges. (Note: Badges
will not be mailed this year.)

AAOE LEADERSHIP SESSION ATTENDEES. The AAOE program (Oct. 11-15) will be
held in conjunction with AAO 2019 (Oct. 12-15) and overlaps with Subspecialty Day
meetings (Oct. 11-12) and the ASORN Nursing Program (Oct. 11-12).

2:00-6:00 p.m.; Friday and Saturday:
6:30 a.m.-5:00 p.m.; Sunday and Monday: 7:30 a.m.-5:00 p.m.; and Tuesday:
7:30 a.m.-1:00 p.m. (Note: Registration
in the North Lobby is open ThursdaySunday; in the South and West Lobbies,
Thursday-Tuesday.)
Find more information, register, and
buy tickets at aao.org/registration.

Continue to build your schedule
online. When you are in San Francisco,

Read Meeting News From
EyeNet

you can return to online registration
to purchase tickets, add Subspecialty
Days, register guests, and build your
schedule. If you need to make changes,
contact registration@aao.org or visit
the Registration areas onsite.
Registration area hours. Thursday:

EyeNet offers a variety of ways to stay
on top of highlights
from AAO 2019
and Subspecialty
Day onsite in San
Francisco.
AAO 2019
News. Look for

two editions of
this tabloid-sized
newspaper.
The Subspecialty Day edition

(available on Friday, Oct. 11, and Saturday, Oct. 12) includes highlights of each
Subspecialty Day program, a preview
of honorary lectures, a look at ophthalmic Instagrammers, award-winning
ophthalmic photographs, and an interview with the 2019 Jackson Memorial
Lecturer: Emily Y. Chew, MD.
The AAO 2019 edition (available
Sunday, Oct. 13, through Tuesday,
Oct. 15) features a profile of the 2019
Laureate, an inspiring story about
Academy volunteer mentors, a preview
of the new Truhlsen-Marmor
Museum of the Eye, a review
of the proposal to update the
Code of Ethics regarding harassment and discrimination,
and more. Both editions will
be available at the Academy
Resource Center (West, Booth
7337) and various other locations around Moscone.
AAO 2019 Daily. For summaries of clinical highlights
EYENET MAGAZINE
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from Subspecialty Day and AAO 2019,
check your email for the AAO 2019
Daily, a brief bulletin emailed each
evening to cover daily highlights of the
meeting from Friday, Oct. 11, through
Monday, Oct. 14.

Find Program Information
The Meeting Program book is a
condensed guide to AAO 2019 and
Subspecialty Day. It also contains a

fold-out map of the convention center.
Pick up the printed program at any
Registration counter when you pick up
your meeting badge.
The online Mobile Meeting Guide

(MMG) is your ultimate resource for
AAO 2019. No need to visit the app
store—the MMG, sponsored by Santen,
is a website optimized for your mobile
device. Use it to access:
• program content, such as event
abstracts, handouts, and evaluation
questions;
• a Planner to keep track of courses
and sessions;
• maps to course rooms and exhibit
halls;
• announcements from the Academy;
• a messaging feature to talk to other
attendees and to presenters; and
• ePosters and Videos on Demand,
available for viewing starting Saturday,
Oct. 12.
MMG tip. Remember to enable messaging in your MMG settings to have
reminders, messages, and announcements sent to you during the meeting.
Learn more at aao.org/mobile.

A Three-Building Venue
The Moscone Center comprises three
neighboring buildings: Moscone North,
South, and West. Here are some key
locations.
Registration areas are in all three
buildings: North Lobby, South Lobby,

and West Lobby.
At the Registration areas, you can
register and buy tickets, as well as pick
up badges that you ordered online.
Note: Ribbons can be picked up at
the Registration area in the West Lobby.
The Exhibition takes place in all
three buildings: North Exhibition Level,

South Exhibition Level, and West Level 1.
Find it fast. The location informa100
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EYEPLAY EXPERIENCE. Visit South, Booth 2349 to participate in relaxing activities,
including a special artistic project: painting a mural to be donated to a hospital.

tion below indicates whether a location
is Moscone North, Moscone South,
or Moscone West, and whether it is a
room or a booth.
Example: The Cornea Subspecialty
Day meeting (West 2020) takes place
on level 2 of Moscone West in Room
2020; the Wellness Lounge (West,
Booth 7561) is in the Moscone West
portion of the Exhibition.
Moscone North

• Charging Lounges: North Lobby and
North Exhibition Level
• Hotel Assistance: North Lobby
• Learning Lounge: North, Booth 5314
• Meeting Information: North Lobby
• Mother’s Room: North 114
Moscone South

• AAOE program: S206-S215
• Academy Café: South 10-12
• ASORN Nursing Program: South
209-210
• Charging Lounges: South Lobby and
in the exhibit hall
• CME Reporting/Proof of Attendance:
South Lobby
• e-Poster and Video Terminals: South
Esplanade Ballroom Lobby and South
Exhibition Level
• EyePlay Experience: South, Booth 2349
• Meditation/Prayer Room: South 50
• Meeting Information: South Lobby
• Poster Theater and Lounge: South
Exhibition Level
• Senior Ophthalmologist (SO)
Lounge: South 103
• Speaker Ready Room: South 105

• Subspecialty Day
• Glaucoma: South Esplanade Ball-	
		 room
• Refractive Surgery: South
		 Esplanade Ballroom
• Young Ophthalmologist (YO) Lounge:
South 102
Moscone West

• Academy Resource Center: West,
Booth 7337
• CME Reporting/Proof of Attendance: West Lobby and Academy
Resource Center
• ePoster and Video Terminals: West,
Level 2 Lobby
• Meeting Information: West Lobby
and Academy Resource Center
• Opening Session and Annual Business Meeting: West 3002
• OMIC: West, Booth 7236
• Speaker Ready Room: West 2000
• Subspecialty Day
• Cornea: West 2020
• Neuro-Ophthalmology:
		 West 3014
• Oculofacial Plastic Surgery:
		 West 2002
• Pediatric Ophthalmology:
		 West 3020
• Retina: West 3002
• Technology Pavilion: West, Booth
7755
• Truhlsen-Marmor Museum of the
Eye: West, Booth 7037
• Wellness Lounge: West, Booth 7561
Two North-South connectors. There
are two corridors connecting the North

and South buildings:
• an underground concourse on the
Exhibition level
• a footbridge on Level 2.

Who Needs to Visit the
Speaker Ready Room?
If you are presenting at a Subspecialty
Day meeting or a scientific session, you
need to upload your presentation at
the Speaker Ready room. But if you are
a course instructor, take your presentation directly to the course room to
upload on the presentation laptop.
There are two Speaker Ready
Rooms: South 105 (in the Moscone

South Lobby) and West 2000 (on Level
2 of Moscone West).
For more information, visit aao.
org/annual-meeting/presenter/presen
tation-submit.

PROGRAM
Save Lives With Emergency
Medical Training
Make time on Saturday for Stop the
Bleed (Spe28, Spe31, and Spe37). You
will get hands-on training for tourniquet application, as well as for wound
dressing and packing. The course will
also provide guidance on working
with other bystanders until professional emergency responders arrive.
Cosponsored by the American College of
Surgeons Committee on Trauma. When:
Saturday, Oct. 12, 10:00-11:00 a.m.,
11:30 a.m.-12:30 p.m., and 1:30-2:30
p.m. Where: South 5. Access: Free.

Will You Be Ready for Cuts
to Cataract Fees?
In light of the proposed cuts to cataract
reimbursement next year (see page 96),
what can you do to protect your practice’s
bottom line? On the practice management front, you can start by attending
Monday’s special session: Increasing
Revenue and Cutting Costs in a Climate
of Payment Change (Spe63), moderated
by Robert E. Wiggins Jr., MD, MHA.
Presenters include Ravi Goel, MD, who
will share tips for the small practice and
Julia Lee, JD, who will suggest strategies
for larger practices. When: Monday,
Oct. 14, 11:30 a.m.-12:30 p.m. Where:
South 211. Access: Free.

Visit the e-Poster Stations
and the Poster Theater
Attend moderated poster discussions
and chat with presenting authors at
the Poster Theater and Lounge. Poster
discussion sessions, which take place
in the early afternoon, will be complemented by Poster Theater sessions.
To learn which e-posters will be featured at each session, see the Meeting
Program or look in the Mobile Meeting
Guide (aao.org/mobile). Poster Discussions: Saturday, Oct. 12-Monday,
Oct. 14, 12:00-2:00 p.m. Poster Theater:
Saturday, Oct. 12—Refractive Surgery
(2:00-3:00 p.m.); Sunday, Oct. 13—
Cataract (10:30-11:30 a.m.), Glaucoma
(2:00-3:00 p.m.), Uveitis (3:15-4:15
p.m.), and Retina (4:30-5:30 p.m.);
Monday, Oct. 14—Cornea (8:30-9:30
a.m.), Pediatric Ophthalmology (10:3011:30 a.m.), Oculoplastics, Ocular
Pathology, and Oncology (1:00-2:00
p.m.), and Neuro-Ophthalmology

(2:15-3:15 p.m.). Where: Poster Theater
and Lounge, South Exhibition Level.
Access: Free.

Learning Lounge Will Host
36 Forums
This year’s Learning Lounge events
start with Saturday lunchtime’s discussion of astigmatism management
during cataract surgery (LL01) and
close with Tuesday morning’s Video
Program Best of Show Awards (LL36).
Other topics include a discussion of
optimizing IOL calculations (LL06), a
review of perioperative considerations
in the diabetic patient (LL15), a Q&A
on the American Board of Ophthalmology’s Maintenance of Certification
program (LL35), and much more.
When: Find the schedule in the Mobile
Meeting Guide, aao.org/mobile, and in
the printed Meeting Program. Where:
Learning Lounge (North, Booth 5314).
Access: Free.

MUNCH AND LEARN AT THE MARRIOTT MARQUIS

Enjoy EyeNet Corporate Lunches
Make the most of your time between sessions in San Francisco. Located
at the Marriott Marquis—approximately one block from Moscone Center
—EyeNet Corporate Lunches offer a complimentary boxed meal with
attendance at any of the three educational programs, hosted 12:30-1:30
p.m., Oct. 12-14. Lunch pickup (served on a first-come, first-served basis)
will begin at 12:15 p.m. Programs include:
• Saturday, Oct. 12: “Update on a Treatment Option for Wet Age-Related
Macular Degeneration, Diabetic Macular Edema, and Diabetic Retinopathy” with speakers Jordana G. Fein, MD, MS, and Ehsan Rahimy, MD. This
program is presented by Regeneron Pharmaceuticals and designed for
U.S. retina specialists.
• Sunday, Oct. 13: “CONNECTiiNG THE DOTS: Evidence Based Perspectives on Dry Eye Disease” with speakers Terry Kim, MD, W. Barry Lee, MD,
FACS, Marguerite B. McDonald, MD, FACS, and Elizabeth Yeu, MD. This
program is presented by Novartis Pharmaceuticals and designed for U.S.
eye care specialists.
• Monday, Oct. 14: “Life is Beautiful When the Pupil Behaves” with speakers Eric D. Donnenfeld, MD, John A. Hovanesian, MD, Steve M. Silverstein,
MD, Denise M. Visco, MD, and Keith A. Walter, MD. This program is presented by Omeros and designed for U.S. cataract surgeons.
Note that these programs are non-CME and developed independently
by industry; by attending, you may be subject to reporting under the
Open Payments program.
When: Saturday-Monday, 12:15-1:30 p.m. Where: Golden Gate Ballroom
A, Marriott Marquis Hotel, 780 Mission St. Access: Free.
Find more information at aao.org/eyenet/corporate-events.
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Won’t Be In San Francisco?
Attend the Virtual Meeting
If you cannot attend AAO 2019 in San
Francisco, join in at the AAO 2019
Virtual Meeting, a free live stream of
approximately 25 hours of educational
content. Watch sessions in real time
and interact with the audience and presenters. You can also view the recorded
sessions later at your convenience. Note
that the AAO 2019 Virtual Meeting is
not eligible for CME credit.
Visit aao.org/virtual-meeting,

where you can see which sessions will
be streamed and sign up for the virtual
meeting. (You will need your Academy
username and password.)

SOCIAL EVENTS
Meet the Journal Editors on
Sunday Morning
Subscribers, reviewers, and published
authors of Ophthalmology, Ophthalmology Glaucoma, and Ophthalmology Retina are invited to meet editors-in-chief
Stephen D. McLeod, MD, Henry D.
Jampel, MD, MHS, and Andrew P.
Schachat, MD, as well as members of
the journals’ editorial boards.
When: Sunday, Oct. 13, 10:30-11:30
a.m. Where: Academy Resource Center
(West, Booth 7337). Access: Journal
subscribers and participants.

Find Alumni and Related
Group Events
Connect with old friends and make
new connections at alumni reunions
and meetings of ophthalmic societies
and other related groups during AAO
2019. Registration for these gatherings
is separate from AAO 2019 registration.
View the list of get-togethers at
aao.org/annual-meeting/alumni-events
or in the Mobile Meeting Guide, aao.
org/mobile.

Volunteer for ECA? Don’t
Miss Saturday’s Reception
EyeCare America (ECA) will host a
reception in honor of its volunteer
ophthalmologists. Pick up your gift,
enjoy a drink, and don’t miss the raffle
at 4:00 p.m.
When: Saturday Oct. 12, 3:30-4:30
p.m. Where: Truhlsen-Marmor Mu102

•

OCTOBER 2019

EXPLORE THE EXHIBITS. This year, the Exhibition will be separated into three
buildings: Moscone North (Exhibition Level), Moscone South (Exhibition Level), and
Moscone West (Level 1).
Exhibition hours. Saturday-Monday: 9:00 a.m.-5:00 p.m.; Tuesday: 9:00 a.m.-1:00 p.m.
Find your vendors. Plan your route ahead of time by reviewing exhibitors’ offerings
and booth locations with the online Exhibition Show Map (aao.org/showmap).

seum of the Eye (West, Booth 7037).
Access: ECA volunteers.

Bid to Win Silent Auction
Items at the Orbital Gala
The 16th annual Orbital Gala fundraiser
helps support the Academy’s educational and quality of care programs.
Tickets for the event are sold out,
but you can still bid to win silent
auction items, such as an Optos Cali
fornia icg Ultra-Widefield Retinal Imaging System, an autographed Golden
State Warriors basketball, a stay at a
five-star resort in Greece, and a fournight fly-fishing trip at Teton Valley
Lodge in Driggs, Idaho.
Place your bids online! Bidding
opens online on Friday, Oct. 4, and will
close Sunday, Oct. 13, at 9:00 p.m. PDT.
To see what else is being auctioned and
to place your bid, visit aao.org/founda
tion/orbital-gala-auction.

all the booths for a given day, you will
be entered into the daily raffle to win
prizes such as gift cards and products.
All participants will be entered in the
grand prize raffle for a four-night hotel
room stay in Las Vegas for AAO 2020.
Find more information at aao.org/
exhibition.

Preview the Exhibition
Use the online Exhibition Show Map to
search for exhibitors’ booth location by
company name, booth number, product categories, medical subspecialty,
common equipment terms, and basic
ophthalmic conditions. You can also
review an exhibiting company’s profile.
For a printed map and list of exhibitors onsite in San Francisco, look for

EyeNet’s Exhibitor Guide, available in
the Academy Resource Center (West,
Booth 7337), or see the printed Meeting
Program.

HALL HIGHLIGHTS

Find more information on the Exhibition at aao.org/exhibition.

Join the EyeSpy Exhibition
Scavenger Hunt

Visit the Academy Resource
Center

Use the Mobile Meeting Guide to
participate in the AAO 2019 Exhibition
Scavenger Hunt. Each day you use trivia
questions to unlock clues that will direct
you around the exhibit hall. If you find

Find the latest products and resources
from the Academy, AAOE, and the
Foundation at the Academy Resource
Center. There you can:
• get 10% off all products with no

minimum purchase required, and enjoy
free shipping to the United States and
Canada;
• demo the Ophthalmic News and
Education (ONE) Network;
• talk to coding and IRIS Registry
experts;
• learn about the Academy’s advocacy
at the federal and state levels;
• report your CME credits;
• check on your membership status;
and
• donate to the American Academy of
Ophthalmology Foundation.
Where: West, Booth 7337.

Attend Product Theater Talks
Visit the Technology Pavilion to get
the latest product news. Enjoy a free
meal when you attend these one-hour
sessions, held Oct. 12-14. Scheduled
programs include:
• Saturday, Oct. 12: Mallinckrodt
Pharmaceuticals (breakfast session)
and Novartis (lunch session)
• Sunday, Oct. 13: Regeneron (breakfast session) and Ocular Therapeutix
(lunch session)
• Monday, Oct. 14: Genentech (breakfast session)
Note that these programs are nonCME and are developed independently
by industry; by attending, you may be
subject to reporting under the Open
Payments Program.
When: Breakfast session (9:30-10:30
a.m.) and lunch session (12:30-1:30
p.m.). Where: Technology Pavilion
(West, Booth 7755). Access: Free.

Relax in the Exhibit Hall
Two areas within the Exhibit Hall are
meant for relaxation. Both booths are
open Saturday through Monday, 9:00
a.m.-5:00 p.m., and Tuesday, 9:00 a.m.1:00 p.m. Find a full description of
events at aao.org/exhibition.
Eyeplay. Visit the EyePlay Experience to relieve stress with comfort animals, challenge a colleague to a game,
get assistance at the Tech Bar, or just
hang out. Where: South, Booth 2349.
Wellness Lounge. Also stop by the
Wellness Lounge to enjoy a complimentary seated massage, chair yoga
sessions, and a meditation workshop.
Where: West, Booth 7561.

SUBSPECIALTY DAY
Subspecialty Day Previews
This month, program directors from
the Retina and Refractive Surgery Subspecialty Day meetings preview some of
this year’s highlights.
View the full schedules for all seven
Subspecialty Day meetings at aao.org/
mobile or at aao.org/programsearch.

evaluates extracellular matrix regulators
and inflammatory factors in a patient
who developed ectasia after SMILE;
and “Dissatisfaction After Trifocal IOL
Implantation and Its Improvement by
Selective Wavefront-Guided LASIK,”
which investigates an improved technique for selective wavefront-guided
aberration correction.
RETINA: I²—Inspire Innovation

REFRACTIVE SURGERY: As Far as the
Eye Can See

Program directors: Marcony R. Santhiago, MD, and George O. Waring, IV, MD
When: Friday, Oct. 11 (8:00 a.m.-5:19
p.m.). Where: South, Esplanade Ballroom. Access: Subspecialty Day registration (Friday).
This year’s program kicks off with a
keynote lecture by Douglas K. Koch,
MD, discussing how IOL calculations
can and should be improved. Later in
the day, a second keynote lecture will
be delivered by J. Bradley Randleman,
MD, on the steps and missteps that
come with identifying pre-ectatic cornea. Dr. Randleman will return to the
stage to introduce this year’s Troutman
Prize recipient, Carla Santos Medeiros,
MD, who will present “The Impact of
Photorefractive Keratectomy and Mitomycin C on Corneal Nerves and Their
Regeneration.” Her talk will help the
audience better understand the neural
remodeling process following corneal
refractive surgery.
Other exciting developments of
the day include the presentation of
the ISRS (International Society of
Refractive Surgery) Awards as well as
a video-based master complications
session covering topics such as the IOL
scaffold, the Yamane technique for
glued IOLs, and “LASIK Nightmares.”
A much anticipated section, “JRS—
Hot, Hotter, Hottest, Late Breaking
News,” will focus on the latest innovations in the field. Talks will include
“Influence of Microstructure on Stiffening Effects of Corneal Cross-linking,”
which discusses research as it relates
to tensile properties of anterior and
posterior corneal flaps; “Bilaterally
Asymmetric Corneal Ectasia Following
SMILE With Asymmetrically Reduced
Stromal Molecular Markers,” which

Program directors: Mark S. Humayun,
MD, PhD, and Judy E. Kim, MD
When: Friday, Oct. 11 (8:00 a.m.-5:28
p.m.) and Saturday, Oct. 12 (8:00 a.m.5:30 p.m.). Where: West 3002. Access:
Subspecialty Day registration (Friday
and Saturday).
The 2019 Retina Subspecialty Day
program will cover a wide range of
vitreoretinal surgery and medical retina
topics, such as diabetic macular edema
(DME), neovascular and non-neovascular age-related macular degeneration
(AMD), retinal vein occlusion (RVO),
uveitis, pediatric retina, and oncology.
In past years, the pro/con debates
have been very popular, and this year’s
controversial topics include: When
treating neovascular AMD, should
macular fluid be tolerated? Is antiVEGF therapy the best treatment for
proliferative diabetic retinopathy?
Should epiretinal membranes be peeled
in eyes with good visual acuity?
As always, Retina Subspecialty Day
will cover the latest developments in
the field during the “Late Breakers”
and “First Time Clinical Trial Results” sessions. One highlight will be
a presentation on extended durability
in exudative retinal diseases using the
novel intravitreal anti-VEGF antibody
biopolymer conjugate KSI-301 in patients with wet AMD, DME, and RVO.
Another central talk investigates the
clinical efficacy of eplernone for central
chorioretinopathy.
An additional favorite returning
from last year is a session on the best
medical retina presentations.
This year’s program also offers a
“Business of Retina” section to cover
some of the practice management
challenges, such as reimbursement
and legislative hurdles, that U.S. retina
specialists face.
EYENET MAGAZINE
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MEMBERSHIP

Only Academy Members Benefit
From the #1 Money-Saving MIPS
Reporting Tool
100% of ophthalmology practices reporting through the Academy’s IRIS® Registry
(Intelligent Research in Sight) for 2018 MIPS avoided financial penalties, saving
an average of $20,086 per ophthalmologist. In addition, 85% of eligible clinicians
qualified for the extraordinary 2019 Medicare bonus. As an Academy member, you
can use the IRIS Registry for free to avoid penalties and benchmark your practice
against data from 234+ million patient visits.
Renew your Academy membership and activate the most
valuable benefits in our profession. aao.org/benefits

Bridging the Gap Between
Operational Challenges and
Quality Patient Care
Come see us in
Booth #5361
at AAO 2019!

Stop by
to play
Blinko and
win fun
prizes!

AAO 2019 | OCTOBER 12-15 | SAN FRANCISCO, CA

eyecareleaders.com

MYSTERY IMAGE

WHAT IS THIS MONTH’S MYSTERY CONDITION? Visit aao.org/eyenet to make your diagnosis in the comments.

LAST MONTH’S BLINK

Rosette-Shaped
Cataract

A

71-year-old man with a history of dyslipidemia and pulmonary tuberculosis
presented with progressive, bilateral, deteriorating vision that was worse in the left eye. His
best-corrected visual acuity (BCVA) was 20/40 in
the right eye and counting fingers at 3 feet in the
left. Intraocular pressure was normal in both eyes.
Slit-lamp examination after pharmacologic
mydriasis revealed a nuclear cataract in the right
eye and a rosette-shaped cataract in the left eye.
Bilateral funduscopy was normal. When asked
about any ocular injuries, he said that he had
suffered blunt trauma to the left eye five years earlier. We performed phacoemulsification cataract
surgery and IOL implantation in the left eye. One
month later, we performed the same surgery in
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the right eye. After surgery, the BCVA was 20/20
in both eyes.
WRITTEN BY DIOGO LOPES, MD, AND TOMÁS LOUREIRO,
MD. PHOTOGRAPH BY DIOGO LOPES, MD. BOTH ARE AT
GARCIA DE ORTA HOSPITAL, LISBON, PORTUGAL.

photo credit

David H. Abramson, MD, Memorial Sloan Kettering Cancer Center, New York, N.Y.

BLINK

Table 1 Ocular Reactions in the DME and DR, AMD, and RVO Studies

Adverse Reaction
Conjunctival
hemorrhage
Eye pain
Vitreous floaters
Intraocular
pressure increased
Vitreous
detachment
Intraocular
inflammation
Cataract
Foreign body
sensation in eyes
Eye irritation
Lacrimation
increased
Blepharitis
Dry eye
Visual disturbance
or vision blurred
Eye pruritus
Ocular hyperemia
Retinal disorder
Maculopathy
Retinal
degeneration
Ocular discomfort
Conjunctival
hyperemia
Posterior capsule
opacification
Injection site
hemorrhage

Control

Control

RVO
6-month
LUCENTIS
0.5 mg

Control

AMD
1-year
LUCENTIS
0.5 mg

Control

AMD
2-year
LUCENTIS
0.5 mg

DME and DR
2-year
LUCENTIS
0.3 mg

n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260
47% 32% 74% 60% 64% 50% 48% 37%
17% 13% 35% 30% 26% 20% 17% 12%
10% 4% 27% 8% 19% 5% 7% 2%
18%

5%

7%

2%

11% 15% 21% 19% 15% 15%

7%

24%

7%

17%

4%

2%

4% 3% 18% 8% 13%
28% 32% 17% 14% 11%

7%
9%

1%
2%

3%
2%

10%
8%

5%
5%

16% 14% 13% 10%
15% 15% 13% 12%

7%
7%

5%
6%

5%
3%
5%

4%
2%
3%

14% 12%
12% 8%
12% 7%

2%
0%
3%

3%
1%
3%

8%
4%
9%
2%
5%

4%
4%
9%
2%
7%

18% 15% 13% 10% 5%
12% 11% 9% 7% 1%
11% 8% 7% 4% 5%
10% 7% 8% 4% 2%
9% 9% 6% 6% 11%

3%
2%
3%
1%
7%

1%
2%

0%
1%

8%
7%

6%
4%

5%
5%

3%
2%

1%
2%

0%
2%

1%

2%

7%

6%

5%

4%

0%

0%

4%

3%

7%

4%

2%

2%

0%

1%

1%

0%

5%

2%

3%

1%

0%

0%

8%
8%
7%

8%
5%
7%

Non-Ocular Reactions
Non-ocular adverse reactions with an incidence of ≥ 5% in patients receiving
LUCENTIS for DR, DME, AMD, and/or RVO and which occurred at a ≥ 1% higher
frequency in patients treated with LUCENTIS compared to control are shown
in Table 2. Though less common, wound healing complications were also
observed in some studies.
Table 2 Non-Ocular Reactions in the DME and DR, AMD, and RVO Studies

Control

LUCENTIS
0.5 mg

Control

RVO
6-month

Control

AMD
1-year
LUCENTIS
0.5 mg

Adverse Reaction
Nasopharyngitis
Anemia
Nausea
Cough
Constipation
Seasonal allergy
Hypercholesterolemia
Influenza
Renal failure
Upper respiratory
tract infection
Gastroesophageal
reflux disease
Headache
Edema peripheral
Renal failure chronic
Neuropathy
peripheral
Sinusitis
Bronchitis
Atrial fibrillation
Arthralgia
Chronic obstructive
pulmonary disease
Wound healing
complications

AMD
2-year

Control

DME and DR
2-year

LUCENTIS
0.5 mg

1
INDICATIONS AND USAGE
LUCENTIS is indicated for the treatment of patients with:
1.1 Neovascular (Wet) Age-Related Macular Degeneration (AMD)
1.2 Macular Edema Following Retinal Vein Occlusion (RVO)
1.3 Diabetic Macular Edema (DME)
1.4 Diabetic Retinopathy (DR)
1.5 Myopic Choroidal Neovascularization (mCNV)
4
CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
LUCENTIS is contraindicated in patients with ocular or periocular infections.
4.2 Hypersensitivity
LUCENTIS is contraindicated in patients with known hypersensitivity to
ranibizumab or any of the excipients in LUCENTIS. Hypersensitivity reactions
may manifest as severe intraocular inflammation.
5
WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with LUCENTIS, have been associated
with endophthalmitis and retinal detachments. Proper aseptic injection
technique should always be used when administering LUCENTIS. In addition,
patients should be monitored following the injection to permit early treatment
2.6, 2.7
2.7)) in the full
should an infection occur [see Dosage and Administration ((2.6,
prescribing information and Patient Counseling Information (17)].
5.2 Increases in Intraocular Pressure
Increases in intraocular pressure have been noted both pre-injection and postinjection (at 60 minutes) while being treated with LUCENTIS. Monitor intraocular
pressure prior to and following intravitreal injection with LUCENTIS and manage
appropriately [see Dosage and Administration ((2.7 in the full prescribing
information)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events (ATEs)
observed in the LUCENTIS clinical trials, there is a potential risk of ATEs
following intravitreal use of VEGF inhibitors. ATEs are defined as nonfatal stroke,
nonfatal myocardial infarction, or vascular death (including deaths of unknown
cause).
Neovascular (W
(Wet) Age-Related Macular Degeneration
The ATE rate in the three controlled neovascular AMD studies (AMD-1, AMD-2,
AMD-3) during the first year was 1.9% (17 of 874) in the combined group of
patients treated with 0.3 mg or 0.5 mg LUCENTIS compared with 1.1% (5 of
441) in patients from the control arms [see Clinical Studies (14.1 in the full
prescribing information)]. In the second year of Studies AMD-1 and AMD-2, the
ATE rate was 2.6% (19 of 721) in the combined group of LUCENTIS-treated
patients compared with 2.9% (10 of 344) in patients from the control arms.
In Study AMD-4, the ATE rates observed in the 0.5 mg arms during the first
and second year were similar to rates observed in Studies AMD-1, AMD-2, and
AMD-3.
In a pooled analysis of 2-year controlled studies (AMD-1, AMD-2, and a study of
LUCENTIS used adjunctively with verteporfin photodynamic therapy), the stroke
rate (including both ischemic and hemorrhagic stroke) was 2.7% (13 of 484) in
patients treated with 0.5 mg LUCENTIS compared to 1.1% (5 of 435) in patients
in the control arms (odds ratio 2.2 (95% confidence interval (0.8-7.1))).
Macular Edema Following Retinal Vein Occlusion
The ATE rate in the two controlled RVO studies during the first 6 months was
0.8% in both the LUCENTIS and control arms of the studies (4 of 525 in the
combined group of patients treated with 0.3 mg or 0.5 mg LUCENTIS and 2
of 260 in the control arms) [see Clinical Studies (14.2 in the full prescribing
information)]. The stroke rate was 0.2% (1 of 525) in the combined group of
LUCENTIS-treated patients compared to 0.4% (1 of 260) in the control arms.
Diabetic Macular Edema and Diabetic Retinopathy
Safety data are derived from studies D-1 and D-2. All enrolled patients had
DME and DR at baseline [see Clinical Studies (14.3,
3 14.44 in the full prescribing
3,
information)].
In a pooled analysis of Studies D-1 and D-2 [see Clinical Studies (14.3 in the
full prescribing information)], the ATE rate at 2 years was 7.2% (18 of 250) with
0.5 mg LUCENTIS, 5.6% (14 of 250) with 0.3 mg LUCENTIS, and 5.2% (13 of
250) with control. The stroke rate at 2 years was 3.2% (8 of 250) with 0.5 mg
LUCENTIS, 1.2% (3 of 250) with 0.3 mg LUCENTIS, and 1.6% (4 of 250) with
control. At 3 years, the ATE rate was 10.4% (26 of 249) with 0.5 mg LUCENTIS
and 10.8% (27 of 250) with 0.3 mg LUCENTIS; the stroke rate was 4.8% (12
of 249) with 0.5 mg LUCENTIS and 2.0% (5 of 250) with 0.3 mg LUCENTIS.
5.4 Fatal Events in Patients with DME and DR at baseline
Diabetic Macular Edema and Diabetic Retinopathy
Safety data are derived from studies D-1 and D-2. All enrolled patients had
DME and DR at baseline [see Clinical Studies (14.3, 14.4 in the full prescribing
information)].
A pooled analysis of Studies D-1 and D-2 [see Clinical Studies (14.3 in the full
prescribing information)], showed that fatalities in the first 2 years occurred in
4.4% (11 of 250) of patients treated with 0.5 mg LUCENTIS, in 2.8% (7 of 250)
of patients treated with 0.3 mg LUCENTIS, and in 1.2% (3 of 250) of control
patients. Over 3 years, fatalities occurred in 6.4% (16 of 249) of patients treated
with 0.5 mg LUCENTIS and in 4.4% (11 of 250) of patients treated with 0.3
mg LUCENTIS. Although the rate of fatal events was low and included causes
of death typical of patients with advanced diabetic complications, a potential
relationship between these events and intravitreal use of VEGF inhibitors cannot
be excluded.
6
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections
of the label:
•
Endophthalmitis and Retinal Detachments [see Warnings and Precautions
(5.1)]
•
Increases in Intraocular Pressure [see Warnings and Precautions (5.2)]
•
Thromboembolic Events [see Warnings and Precautions (5.3)]
•
Fatal Events in patients with DME and DR at baseline [see Warnings and
Precautions (5.4)]
6.1 Injection Procedure
Serious adverse reactions related to the injection procedure have occurred
in < 0.1% of intravitreal injections, including endophthalmitis [see Warnings
and Precautions (5.1)], rhegmatogenous retinal detachment, and iatrogenic
traumatic cataract.

LUCENTIS
0.3 mg

Brief summary–please see the LUCENTIS® package
insert for full prescribing information.

6.2 Clinical Studies Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in one clinical trial of a drug cannot be directly
compared with rates in the clinical trials of the same or another drug and may
not reflect the rates observed in practice.
The data below reflect exposure to 0.5 mg LUCENTIS in 440 patients with
neovascular AMD in Studies AMD-1, AMD-2, and AMD-3; in 259 patients
with macular edema following RVO. The data also reflect exposure to 0.3 mg
LUCENTIS in 250 patients with DME and DR at baseline [see Clinical Studies (14
in the full prescribing information)].
Safety data observed in Study AMD-4, D-3, and in 224 patients with mCNV
were consistent with these results. On average, the rates and types of adverse
reactions in patients were not significantly affected by dosing regimen.
Ocular Reactions
Table 1 shows frequently reported ocular adverse reactions in LUCENTIStreated patients compared with the control group.
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6.3 Immunogenicity
As with all therapeutic proteins, there is the potential for an immune response
in patients treated with LUCENTIS. The immunogenicity data reflect the
percentage of patients whose test results were considered positive for
antibodies to LUCENTIS in immunoassays and are highly dependent on the
sensitivity and specificity of the assays.
The pre-treatment incidence of immunoreactivity to LUCENTIS was 0%-5%
across treatment groups. After monthly dosing with LUCENTIS for 6 to 24
months, antibodies to LUCENTIS were detected in approximately 1%-9% of
patients.
The clinical significance of immunoreactivity to LUCENTIS is unclear at this time.
Among neovascular AMD patients with the highest levels of immunoreactivity,
some were noted to have iritis or vitritis. Intraocular inflammation was not
observed in patients with DME and DR at baseline, or RVO patients with the
highest levels of immunoreactivity.
6.4 Postmarketing Experience
The following adverse reaction has been identified during post-approval use
of LUCENTIS. Because this reaction was reported voluntarily from a population
of uncertain size, it is not always possible to reliably estimate the frequency or
establish a causal relationship to drug exposure.
•
Ocular: Tear of retinal pigment epithelium among patients with
neovascular AMD
7
DRUG INTERACTIONS
Drug interaction studies have not been conducted with LUCENTIS.
LUCENTIS intravitreal injection has been used adjunctively with verteporfin
photodynamic therapy (PDT). Twelve (12) of 105 (11%) patients with
neovascular AMD developed serious intraocular inflammation; in 10 of the 12
patients, this occurred when LUCENTIS was administered 7 days (± 2 days)
after verteporfin PDT.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of LUCENTIS administration
in pregnant women.
Administration of ranibizumab to pregnant monkeys throughout the period
of organogenesis resulted in a low incidence of skeletal abnormalities at
intravitreal doses 13-times the predicted human exposure (based on maximal
serum trough levels [Cmax]) after a single eye treatment at the recommended
clinical dose. No skeletal abnormalities were observed at serum trough levels
equivalent to the predicted human exposure after a single eye treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response,
and it is not known whether ranibizumab can cause fetal harm when
administered to a pregnant woman. Based on the anti-VEGF mechanism of
action for ranibizumab [see Clinical Pharmacology (12.1 in the full prescribing
information)], treatment with LUCENTIS may pose a risk to human embryofetal
development.
LUCENTIS should be given to a pregnant woman only if clearly needed.
Data
Animal Data
An embryo-fetal developmental toxicity study was performed on pregnant
cynomolgus monkeys. Pregnant animals received intravitreal injections of
ranibizumab every 14 days starting on Day 20 of gestation, until Day 62 at
doses of 0, 0.125, and 1 mg/eye. Skeletal abnormalities including incomplete
and/or irregular ossification of bones in the skull, vertebral column, and
hindlimbs and shortened supernumerary ribs were seen at a low incidence
in fetuses from animals treated with 1 mg/eye of ranibizumab. The 1 mg/eye
dose resulted in trough serum ranibizumab levels up to 13 times higher
than predicted Cmax levels with single eye treatment in humans. No skeletal
abnormalities were seen at the lower dose of 0.125 mg/eye, a dose which
resulted in trough exposures equivalent to single eye treatment in humans.
No effect on the weight or structure of the placenta, maternal toxicity, or
embryotoxicity was observed.
8.2 Lactation
Risk Summary
There are no data available on the presence of ranibizumab in human milk, the
effects of ranibizumab on the breastfed infant or the effects of ranibizumab on
milk production/excretion.
Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, caution should
be exercised when LUCENTIS is administered to a nursing woman.
The developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for LUCENTIS and any potential adverse
effects on the breastfed child from ranibizumab.
8.3 Females and Males of Reproductive Potential
Infertility
No studies on the effects of ranibizumab on fertility have been conducted. and it
is not known whether ranibizumab can affect reproduction capacity. Based on
the anti-VEGF mechanism of action for ranibizumab, treatment with LUCENTIS
may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and effectiveness of LUCENTIS in pediatric patients have not been
established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2449 of 3227) of patients randomized
to treatment with LUCENTIS were ≥ 65 years of age and approximately 51%
(1644 of 3227) were ≥ 75 years of age [see Clinical Studies (14 in the full
prescribing information)]. No notable differences in efficacy or safety were seen
with increasing age in these studies. Age did not have a significant effect on
systemic exposure.
10 OVERDOSAGE
More concentrated doses as high as 2 mg ranibizumab in 0.05 mL have been
administered to patients. No additional unexpected adverse reactions were
seen.
17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following LUCENTIS administration, patients are
at risk of developing endophthalmitis. If the eye becomes red, sensitive to light,
painful, or develops a change in vision, advise the patient to seek immediate
care from an ophthalmologist [see Warnings and Precautions (5.1)].
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REGRESSION DELIVERED

1

HELP PATIENTS TURN BACK TO AN EARLIER STAGE
OF DIABETIC RETINOPATHY (DR) 1
The efficacy and safety of LUCENTIS in DR, studied in 3 clinical trials,
available in a sterile glass prefilled syringe.1
≥2-STEP IMPROVEMENTS AT 2 YEARS1*

PATIENTS (%)

LUCENTIS

WITH DME

40

(n=41)

39

37

37.8

(n=117)

(n=117)

7

(n=115)
0

WITHOUT DME

58.5

60

20

INDICATIONS
LUCENTIS® (ranibizumab injection) is indicated for
the treatment of patients with:
• Diabetic retinopathy (DR)
• Diabetic macular edema (DME)

SHAM

RISE

(n=148)

4

(n=124)

RIDE

PROTOCOL S

≥3-STEP IMPROVEMENTS AT 2 YEARS1:
PROTOCOL S
RISE AND RIDE
• Patients without DME:
• LUCENTIS 0.3 mg: 9% (n=117)
28.4% (n=148)
and 17% (n=117), respectively
• Sham arms: 0% (n=115) and 2% • Patients with DME: 31.7% (n=41)
(n=124), respectively

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
• LUCENTIS is contraindicated in patients with ocular or
Confidence intervals (95%): ≥2-step—RISE: 31% (21%, 40%); RIDE: 35% (26%, 44%). Protocol S
(DR with DME): 58.5% (43.5%, 73.6%); (DR without DME): 37.8% (30%, 45.7%). ≥3-step—RISE:
periocular infections or known hypersensitivity to
9% (4%, 14%); RIDE: 15% (7%, 22%). Protocol S (DR with DME): 31.7% (17.5%, 46%); (DR
ranibizumab or any of the excipients in LUCENTIS.
without DME): 28.4% (21.1%, 35.6%).1
Hypersensitivity reactions may manifest as severe
ADVERSE EVENTS
intraocular inflammation
• Serious adverse events related to the injection procedure that occurred in <0.1%
WARNINGS AND PRECAUTIONS
of intravitreal injections included endophthalmitis, rhegmatogenous retinal
• Intravitreal injections, including those with LUCENTIS, have
detachment, and iatrogenic traumatic cataract
been associated with endophthalmitis, retinal detachment,
• In the LUCENTIS Phase III clinical trials, the most common ocular side effects
and iatrogenic traumatic cataract. Proper aseptic injection
included conjunctival hemorrhage, eye pain, vitreous floaters, and increased
technique should always be utilized when administering
intraocular pressure. The most common non-ocular side effects included
LUCENTIS. Patients should be monitored following the injection
nasopharyngitis, anemia, nausea, and cough
to permit early treatment, should an infection occur
• As with all therapeutic proteins, there is the potential for an immune
• Increases in intraocular pressure (IOP) have been noted both
response in patients treated with LUCENTIS. The clinical significance
pre-injection and post-injection (at 60 minutes) with LUCENTIS.
of immunoreactivity to LUCENTIS is unclear at this time
Monitor intraocular pressure prior to and following intravitreal
injection with LUCENTIS and manage appropriately
Please see Brief Summary of LUCENTIS full Prescribing
• Although there was a low rate of arterial thromboembolic events
Information on following page.
(ATEs) observed in the LUCENTIS clinical trials, there is a potential risk
*The following clinical trials were conducted for the DR & DME indications:
of ATEs following intravitreal use of VEGF inhibitors. ATEs are defined
RISE & RIDE—Two methodologically identical, randomized, double-masked,
as nonfatal stroke, nonfatal myocardial infarction, or vascular death
sham injection–controlled, Phase III pivotal trials (N=759) that studied the
(including deaths of unknown cause)
efficacy and safety of LUCENTIS 0.3 mg and 0.5 mg administered monthly
to patients with DR and DME at baseline. The primary outcome was the
• In a pooled analysis of Studies DME-1 and DME-2, the ATE rate at 2
proportion of patients gaining ≥15 letters at 2 years. Protocol S—
years was 7.2% (18 of 250) with 0.5 mg LUCENTIS, 5.6% (14 of 250)
A randomized, active-controlled study that evaluated LUCENTIS 0.5 mg vs
with 0.3 mg LUCENTIS, and 5.2% (13 of 250) with control. The stroke
panretinal photocoagulation in DR patients with and without DME. All eyes
rate at 2 years was 3.2% (8 of 250) with 0.5 mg LUCENTIS, 1.2% (3 of
in the LUCENTIS group (n=191) received a baseline 0.5 mg intravitreal
250) with 0.3 mg LUCENTIS, and 1.6% (4 of 250) with control. At 3 years,
injection followed by 3 monthly injections. Further treatments were guided
the ATE rate was 10.4% (26 of 249) with 0.5 mg LUCENTIS and 10.8% (27
by prespecified retreatment criteria. FDA approval was based on an
analysis of the LUCENTIS arm of Protocol S. The primary outcome
of 250) with 0.3 mg LUCENTIS; the stroke rate was 4.8% (12 of 249) with
was mean change in visual acuity from baseline to 2 years.2-3
0.5 mg LUCENTIS and 2.0% (5 of 250) with 0.3 mg LUCENTIS
• Fatal events occurred more frequently in patients with DME and DR at
LUCENTIS 0.3 mg is recommended to be administered by
baseline treated monthly with LUCENTIS compared with control. A pooled
intravitreal injection once a month (approximately 28 days).1
analysis of Studies D-1 and D-2, showed that fatalities in the first 2 years
DME, diabetic macular edema.
occurred in 4.4% (11 of 250) of patients treated with 0.5 mg LUCENTIS, in 2.8%
REFERENCES: 1. LUCENTIS [package insert]. South San
(7 of 250) of patients treated with 0.3 mg LUCENTIS, and in 1.2% (3 of 250) of
Francisco, CA: Genentech, Inc; 2018. 2. Brown DM, et al; RISE and
control patients. Over 3 years, fatalities occurred in 6.4% (16 of 249) of patients
RIDE Research Group. Ophthalmology. 2013;120:2013-2022.
treated with 0.5 mg LUCENTIS and in 4.4% (11 of 250) of patients treated with
3. Gross JG, et al; Writing Committee for the Diabetic Retinopathy
Clinical Research Network. JAMA. 2015;314:2137-2146.
0.3 mg LUCENTIS. Although the rate of fatal events was low and included causes
of death typical of patients with advanced diabetic complications, a potential
relationship between these events and intravitreal use of VEGF inhibitors cannot
be excluded
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