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Only dual-action VYZULTA reduces intraocular pressure (IOP) by targeting the trabecular
meshwork with nitric oxide and the uveoscleral pathway with latanoprost acid*
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VYZULTA.

. (latanoprostene

bunod ophthalmic
solution), 0.024%

EXPAND THE TRABECULAR MESHWORK
WITH THE POWER OF NITRIC OXIDE?**

VYZULTA achieved significant and sustained
long-term IOP reductions vs Timolol 0.5%
in pivotal trials’

P<0.001 vs baseline at all pre-specified

visits over 12 months in a pooled analysis of
APOLLO and LUNAR clinical trials (N=831)

INDICATION

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

IMPORTANT SAFETY INFORMATION

 Increased pigmentation of the iris and periorbital tissue (eyelid)
can occur. Iris pigmentation is likely to be permanent

Gradual changes to eyelashes, including increased length,
increased thickness, and number of eyelashes, may occur. These
changes are usually reversible upon treatment discontinuation

Use with caution in patients with a history of intraocular
inflammation (iritis/uveitis). VYZULTA should generally not
be used in patients with active intraocular inflammation

Macular edema, including cystoid macular edema, has been
reported during treatment with prostaglandin analogs. Use
with caution in aphakic patients, in pseudophakic patients

with a torn posterior lens capsule, or in patients with known
risk factors for macular edema

VYZULTA and the V design are trademarks of Bausch & Lomb Incorporated or its affiliates.
©2019 Bausch & Lomb Incorporated or its affiliates. All rights reserved. VYZ.0065.USA.19

VYZULTA demonstrated safety profile

in clinical trials

Only 6 out of 811 patients discontinued due
to ocular adverse events in APOLLO and
LUNAR clinical trials*#?°

Visit VYZULTANOW.com
to see our efficacy results

IMPORTANT SAFETY INFORMATION cont’d

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

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

* Most common ocular adverse reactions with incidence =2% are
conjunctival hyperemia (6%), eye irritation (4%), eye pain (3%),
and instillation site pain (2%)

For more information, please see Brief Summary of Prescribing
Information on next page.

References: 1. VYZULTA Prescribing Information. Bausch & Lomb Incorporated.
2. Cavet ME. J Ocul Pharmacol Ther. 2018;34(1):52-60. DOI:10.1089/
jop.2016.0188. 3. Wareham LK. Nitric Oxide. 2018;77:75-87. DOI:10.1016/j.
niox.2018.04.010. 4. Stamer DW. Curr Opin Ophthalmol. 2012;23:135-143.
DOI:10.1097/ICU.0b013e32834ff23e. 5. Cavet ME. /nvest Ophthalmol Vis
Sci. 2015;56(6):4108-4116. 6. Kaufman PL. Exp Eye Research. 2008;861:3-17.
DOI:10.1016/j.exer.2007.10.007. 7. Weinreb RN. J G/laucoma. 2018;27:7-15.

8. Weinreb RN. Ophthalmology. 2016;123(5):965-973. 9. Medeiros FA. Am J
Ophthalmol. 2016;168:250-259.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to use VYZULTA
safely and effectively. See full Prescribing Information for VYZULTA.

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024%, for
topical ophthalmic use.
Initial U.S. Approval: 2017

1 INDICATIONS AND USAGE

VYZULTA® (latanoprostene bunod ophthalmic solution) 0.024% is indicated for the
reduction of intraocular pressure (I0P) in patients with open-angle glaucoma or
ocular hypertension.

4 CONTRAINDICATIONS

None

5 WARNINGS AND PRECAUTIONS
5.1 Pigmentation

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% may cause changes
to pigmented tissues. The most frequently reported changes with prostaglandin
analogs have been increased pigmentation of the iris and periorbital tissue (eyelid).

Pigmentation is expected to increase as long as latanoprostene bunod ophthalmic
solution is administered. The pigmentation change is due to increased melanin
content in the melanocytes rather than to an increase in the number of
melanocytes. After discontinuation of VYZULTA, pigmentation of the iris is likely

to be permanent, while pigmentation of the periorbital tissue and eyelash changes
are likely to be reversible in most patients. Patients who receive prostaglandin
analogs, including VYZULTA, should be informed of the possibility of increased
pigmentation, including permanent changes. The long-term effects of increased
pigmentation are not known.

Iris color change may not be noticeable for several months to years. Typically, the brown
pigmentation around the pupil spreads concentrically towards the periphery of the iris
and the entire iris or parts of the iris become more brownish. Neither nevi nor freckles of
the iris appear to be affected by treatment. While treatment with VYZULTA® (latanoprostene
bunod ophthalmic solution), 0.024% can be continued in patients who develop noticeably
increased iris pigmentation, these patients should be examined regularly /see Patient
Counseling Information (17) in full Prescribing Information].

5.2 Eyelash Changes

VYZULTA may gradually change eyelashes and vellus hair in the treated eye. These
changes include increased length, thickness, and the number of lashes or hairs.
Eyelash changes are usually reversible upon discontinuation of treatment.

5.3 Intraocular Inflammation

VYZULTA should be used with caution in patients with a history of intraocular
inflammation (iritis/uveitis) and should generally not be used in patients with active
intraocular inflammation as it may exacerbate this condition.

5.4 Macular Edema

Macular edema, including cystoid macular edema, has been reported during
treatment with prostaglandin analogs. VYZULTA should be used with caution in
aphakic patients, in pseudophakic patients with a torn posterior lens capsule, or in
patients with known risk factors for macular edema.

5.5 Bacterial Keratitis

There have been reports of bacterial keratitis associated with the use of
multiple-dose containers of topical ophthalmic products. These containers
had been inadvertently contaminated by patients who, in most cases, had a
concurrent corneal disease or a disruption of the ocular epithelial surface.

5.6 Use with Contact Lens

Contact lenses should be removed prior to the administration of VYZULTA because
this product contains benzalkonium chloride. Lenses may be reinserted 15 minutes
after administration.

6 ADVERSE REACTIONS

The following adverse reactions are described in the Warnings and Precautions
section: pigmentation (5.1), eyelash changes (5.2), intraocular inflammation (5.3),
macular edema (5.4), bacterial keratitis (5.5), use with contact lens (5.6).

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.

VYZULTA was evaluated in 811 patients in 2 controlled clinical trials of up to 12
months duration. The most common ocular adverse reactions observed in patients
treated with latanoprostene bunod were: conjunctival hyperemia (6%), eye irritation
(4%), eye pain (3%), and instillation site pain (2%). Approximately 0.6% of patients
discontinued therapy due to ocular adverse reactions including ocular hyperemia,
conjunctival irritation, eye irritation, eye pain, conjunctival edema, vision blurred,
punctate keratitis and foreign body sensation.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

There are no available human data for the use of VYZULTA during pregnancy to inform
any drug associated risks.

Latanoprostene bunod has caused miscarriages, abortion, and fetal harm in
rabbits. Latanoprostene bunod was shown to be abortifacient and teratogenic when
administered intravenously (IV) to pregnant rabbits at exposures > 0.28 times the
clinical dose. Doses > 20 pg/kg/day (23 times the clinical dose) produced 100%

embryofetal lethality. Structural abnormalities observed in rabbit fetuses included
anomalies of the great vessels and aortic arch vessels, domed head, sternebral
and vertebral skeletal anomalies, limb hyperextension and malrotation, abdominal
distension and edema. Latanoprostene bunod was not teratogenic in the rat when
administered IV at 150 mcg/kg/day (87 times the clinical dose) [see Data].

The background risk of major birth defects and miscarriage for the indicated
population is unknown. However, the background risk in the U.S. general population
of major birth defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically
recognized pregnancies.

Data
Animal Data

Embryofetal studies were conducted in pregnant rabbits administered latanoprostene
bunod daily by intravenous injection on gestation days 7 through 19, to target the period
of organogenesis. The doses administered ranged from 0.24 to 80 mcg/kg/day. Abortion
occurred at doses > 0.24 mcg/kg/day latanoprostene bunod (0.28 times the clinical dose,
on a body surface area basis, assuming 100% absorption). Embryofetal lethality
(resorption) was increased in latanoprostene bunod treatment groups, as evidenced
by increases in early resorptions at doses > 0.24 mcg/kg/day and late resorptions
at doses > 6 mcg/kg/day (approximately 7 times the clinical dose). No fetuses
survived in any rabbit pregnancy at doses of 20 mcg/kg/day (23 times the clinical
dose) or greater. Latanoprostene bunod produced structural abnormalities at
doses > 0.24 mcg/kg/day (0.28 times the clinical dose). Malformations included
anomalies of sternum, coarctation of the aorta with pulmonary trunk dilation,
retroesophageal subclavian artery with absent brachiocephalic artery, domed head,
forepaw hyperextension and hindlimb malrotation, abdominal distention/edema,
and missing/fused caudal vertebrae.

An embryofetal study was conducted in pregnant rats administered latanoprostene
bunod daily by intravenous injection on gestation days 7 through 17, to target the
period of organogenesis. The doses administered ranged from 150 to 1500 mcg/
kg/day. Maternal toxicity was produced at 1500 mcg/kg/day (870 times the clinical
dose, on a body surface area basis, assuming 100% absorption), as evidenced by
reduced maternal weight gain. Embryofetal lethality (resorption and fetal death)
and structural anomalies were produced at doses > 300 mcg/kg/day (174 times
the clinical dose). Malformations included anomalies of the sternum, domed head,
forepaw hyperextension and hindlimb malrotation, vertebral anomalies and delayed
ossification of distal limb bones. A no observed adverse effect level (NOAEL) was
established at 150 mcg/kg/day (87 times the clinical dose) in this study.

8.2 Lactation

Risk Summary

There are no data on the presence of VYZULTA in human milk, the effects on the
breastfed infant, or the effects on milk production. The developmental and health
benefits of breastfeeding should be considered, along with the mother’s clinical need
for VYZULTA, and any potential adverse effects on the breastfed infant from VYZULTA.
8.4 Pediatric Use

Use in pediatric patients aged 16 years and younger is not recommended because of
potential safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use

No overall clinical differences in safety or effectiveness have been observed between
elderly and other adult patients.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Latanoprostene bunod was not mutagenic in bacteria and did not induce
micronuclei formation in the in vivo rat bone marrow micronucleus assay.

Chromosomal aberrations were observed in vitro with human lymphocytes
in the absence of metabolic activation.

Latanoprostene bunod has not been tested for carcinogenic activity in long-term
animal studies. Latanoprost acid is a main metabolite of latanoprostene bunod.
Exposure of rats and mice to latanoprost acid, resulting from oral dosing with
latanoprost in lifetime rodent bioassays, was not carcinogenic.

Fertility studies have not been conducted with latanoprostene bunod. The potential
to impact fertility can be partially characterized by exposure to latanoprost acid, a
common metabolite of both latanoprostene bunod and latanoprost. Latanoprost acid
has not been found to have any effect on male or female fertility in animal studies.
13.2 Animal Toxicology and/or Pharmacology

A 9-month toxicology study administered topical ocular doses of latanoprostene
bunod to one eye of cynomolgus monkeys: control (vehicle only), one drop of 0.024%
bid, one drop of 0.04% bid and two drops of 0.04% per dose, bid. The systemic
exposures are equivalent to 4.2-fold, 7.9-fold, and 13.5-fold the clinical dose,
respectively, on a body surface area basis (assuming 100% absorption). Microscopic
evaluation of the lungs after 9 months observed pleural/subpleural chronic fibrosis/
inflammation in the 0.04% dose male groups, with increasing incidence and severity
compared to controls. Lung toxicity was not observed at the 0.024% dose.

U.S. Patent Numbers: 7,273,946; 7,629,345; 7,910,767; 8,058,467.

VYZULTA is a trademark of Bausch & Lomb Incorporated or its affiliates.

© 2019 Bausch & Lomb Incorporated or its affiliates.
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IN THE NEWS

A new study suggests the predisposi-
tion for dry eye in Asian compared
with Caucasian eyes has more to do
with environment than ethnicity. Inves-
tigators studied tear film stability in 12
Asian Americans, 23 Caucasian Ameri-
cans and 53 Chinese nationals. Tear film
stability measures showed no significant
difference among Asian American and
Caucasian subjects. However, the tear
film stability of the Asian American group
was significantly superior to that of the
Chinese group.

Wang H, Seger K, Yang S, Xing X. The role of ethnicity versus
environment in tear film stability: a pilot study. Contact Lens
Anterior Eye. May 6, 2019. [Epub ahead of print].

A study investigating the prevalence

of vitreomacular interface abnor-
malities in an elderly population found
no statistical difference between
patients with and without glaucoma.
Vitreomacular adherences were more
frequent in participants without glau-
coma, while epiretinal membranes were
more frequent in those with glaucoma.
Macular cysts were comparably prevalent
between the two groups.

Blanc J, Seydou A, Ben Ghezala |, Deschasse C, et al. Vitreo-
macular interface abnormalities and glaucoma in an elderly
population (The MONTRACHET Study). Invest Ophthalmol Vis
Sci. 2019;60(6):1996-2002.

Researchers found that combining am-
niotic membrane transplantation with
bandage contact lens placement is an
effective sutureless technique to treat
persistent epithelial defects (PEDs).
Ten eyes with PEDs who had failed with
conventional treatment underwent a
modified procedure during which an
amniotic membrane was placed over a
bandage contact lens, oriented according
to the location of the PED and left on for
a week. All eyes achieved successful
epithelialization in a mean of seven days.

Alquisiras JHD, Vazquez-Romo K, Hernandez-Quintela E,
et al. Amniotic membrane transplantation with bandage
contact lens in the treatment of persistent epithelial
defects. A novel suture-less technique. ARVO 2019.
Abstract 3204.

New Tests for Low Vision

Two new options are under investigation. One is
faster to administer and the other works in more
patients. By Gatherine Manthorp, Associate Editor

ell-established visual
acuity (VA) charts such
as the Early Treatment

Diabetic Retinopathy Study can
quantify VA to as low as 1.6 log-
MAR. Below this point, clinicians
must use non-quantitative mea-
sures such as count fingers, hand
movements and light perception.
To establish a more reproducible
and reliable way to measure VA
changes for low vision patients,
researchers from the United
Kingdom found that the Berkeley
Rudimentary Vision Test (BRVT)
and the Freiburg Acuity Test
(FrACT) are both suitable options.
They note that each test brought
something different to the table,
with the BRVT being faster to ad-
minister and the FrACT providing
a numerical result in more eyes.

The team examined and com-
pared the ability of the BRVT and
the FrACT to quantify VA in low
vision patients who score non-nu-
merical VAs with standard charts.
They recruited 50 adult partici-
pants with VAs <1.0 logMAR in
both eyes and tested them with the
BRVT and the FrACT. They ana-
lyzed the correlations between the
results of each test and patients’
VA and daily living activities. They
also investigated potential predic-
tors of differences.

While the BRVT was sig-
nificantly faster to conduct, they

An ETDRS chart can only test patients as
low as 1.6 logMAR.

found that the FrACT was able to
quantify vision numerically in a
greater proportion of eyes. They
also discovered that the difference
between the tests increased sys-
tematically with the VA reduction;
further analysis showed better vi-
sion was measured on the FrACT.
They add that the only significant
predictor of difference between the
tests was binocular VA.

The study authors conclude that
poor interest repeatability indicates
that the two tests cannot be used
interchangeably and note that the
medium of presentation, such as a
computer screen or an externally
lit print medium, is likely the big-
gest factor in these differences and
warrants further investigation.

Jolly JK, Gray JM, Salvetti AP, et al. A randomized cross-
over study to assess the usability of two new vision tests
in patients with low vision. Optom Vis Sci. May 2, 2019.

[Epub ahead of print].

NEWS STORIES POST EVERY WEEKDAY MORNING AT www.reviewofoptometry.com/news

4 REVIEW OF OPTOMETRY JUNE 15, 2019

Q0 ‘UB{[e| Sixaly :abew;



[ONOMETRY REDEFINED

THEINTELLIGENT TONOMETER THE ACCURATE
TONOMETER THE CONSISTENT TONOMETER
OBJECTIVE REPEATABLE

icare icare

<

or more information, scan, email info@icare-usa.com or
isit www.icare-usa.com.




News

For more, visit www.reviewofoptometry.com/news

Microcirculation Changes May Precede DR

hanges in foveal density and

other parameters in diabetic

eyes without clinically de-
tectable diabetic retinopathy may be
important biomarkers in diagnosing
early diabetes, researchers say.

The cross-sectional prospective
study enrolled 60 patients with
diabetes but without clinically
detectable diabetic retinopathy and
57 age-matched children in the con-
trol group. Researchers performed

optical coherence tomography
angiography (OCT-A) and analyzed
several parameters, including: the
foveal avascular zone and non-flow
areas; superficial and deep vessel
densities; foveal avascular zone
perimeter; acircularity index of the
foveal avascular zone (the ratio of
the perimeter of the foveal avascular
zone and the perimeter of a circle
with equal area); and foveal density
(vessel density in 300pm around

0CT-A Detects Earliest Diabetic Eye Changes

Microvascular changes to the macula and optic disc detected with OCT-A are significant in

the case of patients with diabetes, according to research presented at ARVO’s annual meeting
in Vancouver. California-based researchers looked at the OCT-A analysis of 216 eyes of 124
patients with diabetes and an additional 94 control eyes of 67 patients. They found the diabetic
eyes exhibited significant worsening of angiographic measurements of the macula and optic
disc despite no significant changes in retinal nerve fiber layer (RNFL) and macular ganglion cell
complex thickness, suggesting OCT-A can identify structural changes earlier and on a smaller

scale than other imaging technologies.

The severity of OCT-A changes corresponded with higher levels of DR and macular edema.
0CT-A imaging showed significantly reduced vascular diameter, vessel area density and vessel
skeleton density, vessel perimeter index and vessel complex index in diabetic patients’ eyes
than control eyes. The researchers also used OCT-A to measure flow impairment and found it
significantly increased in diabetic patients’ eyes compared with control eyes.

Huang L, Shariati A, Oh A, et al. A Comparison: Structural optical coherence tomography and angiography in diabetic retinopathy

and diabetic macular edema. ARVO 2019. Abstract 3026.

the foveal avascular zone). The
investigators then evaluated any
correlations between the OCT-A
parameters with diabetes duration
and glycated hemoglobin (HbA1c)
levels among the diabetes patients.

The study found statistically
significant differences between the
groups in foveal avascular zone
perimeter, acircularity index of the
foveal avascular zone and foveal
density. Researchers also reported
statistically significant differences
between the groups for vessel densi-
ties in the deep superior hemi-para-
fovea and deep temporal parafovea,
as well as the deep superior parafo-
veal zones. Additionally, investiga-
tors observed no significant cor-
relations between diabetes duration
and HbAc levels on the OCT-A
parameters.

Researchers said these new pa-
rameters might be sensitive imaging
biomarkers to define early diabetic
retinopathy.

Inanc M, Tekin K; Kiziltoprak H, et al. Changes in retinal micro-
circulation precede the clinical onset of diabetic retinopathy in
children with type 1 diabetes mellitus. Am J Ophthalmol. April
29, 2019. [Epub ahead of print].

Disc Hemorrhage Linked with Progression

esearchers recently discov-
Rered a significant propor-

tion of primary open-angle
glaucoma (POAG) patients have
minute-sized optic disc hemorrhages
associated with earlier and faster
visual field (VF) progression.

The researchers analyzed POAG
patients with macro disc hem-
orrhages who had a follow-up
period of at least seven years and
more than nine VF results. Micro
disc hemorrhages were less than

6 REVIEW OF OPTOMETRY JUNE 15, 2019

0.01mm? and undetectable on
conventional stereo disc photog-
raphy but discernible by enhanced
stereo disc photography. These
photographs were enhanced by
customized software to evaluate for
the presence of hemorrhages. VF
progression was confirmed by stan-
dard automated perimetry’s guided
progression analysis.

Among 107 POAG eyes, the
team noted micro hemorrhages pri-
or to macro hemorrhages in 36.4%

of eyes with a median lag of 13.6
months. Over the course of follow-
up, 53.8% with micro disc hemor-
rhages—but only 27.9% without
them—showed VF progression. In
eyes with micro disc hemorrhages,
the cumulative VF progression
probability was significantly greater
and overall VF deterioration rate
was much faster. B

Ha A, Kim YK, Baek SU, et al. Optic disc microhemorrhage in

primary open-angle glaucoma: clinical implications for visual
field progression. Invest Ophthalmol Vis Sci. 2019;60:1824-32.
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News

Evidence Mounts for Autologous Serum

utologous serum eye drops
A{ASEDS) are used world-

wide to treat dry eye disease
(DED); however, little is known
about their biological composition
and predictive factors of efficacy.
Hoping to close this gap, research-
ers studied DED patients treated
with ASEDs and performed serum
biological characterization to gain
a better understanding of the drops
from a biological standpoint.

This retrospective, observa-
tional study included 87 eyes of 50
patients with DED refractory to
conventional treatment with Ocular
Surface Disease Index (OSDI) scores
>20. Each patient used eight drops
of 20% diluted ASEDs a day per
treated eye. The team recorded pa-
tient symptoms before ASED initia-
tion and around the sixth month of
treatment. Responders were defined
as those who exhibited an improve-
ment in OSDI score from baseline
>14 points, in corneal fluorescence
staining 21 grade or both.

The team discovered that the
OSDI and the Oxford scale were
significantly reduced from 68.7 =
23.2t054.8 £25.7and 3.2 =+ 1.5
to 2.1 = 1.3, respectively. They note
that 68% of the patients were re-
sponders, adding that non-respond-
ing patients had significantly higher
epidermal growth factor concentra-
tions in the serum compared with
responding patients.

While these findings are a step in
the right direction toward a better
understanding of ASEDs, biologi-
cal differences observed between
responders and non-responders sug-
gest more knowledge of the biology
of ASEDs is still required.

Levy N, Yin GHW, Noharet R, et al. A retrospective analysis of
characteristic features of responder patients to autologous
serum eye drops in routine care. Ocul Surf. May 16, 2019.
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To make 20% ASEDs, 10cc of 100% serum is added to a 50cc bag of saline from which
10cc have been removed. A single blood draw produces 100cc of 20% ASEDs, which
can create 50 sterile 3ml dropper bottles, each with about 40 eye drops.

Here’s Blood in Your Eye

It sounds like a treatment method more suited to battlefield conditions than the scientific rigor
of an ARVO abstract. In a study of autologous serum therapy for dry eye, Scottish researchers
instructed subjects to prick their fingers and directly apply a drop of blood to their eyes. This
treatment was administered QID for six months. The study recruited 19 patients who had a
diagnosis of severe non-responsive dry eye and ocular surface disease and completed follow-
up consultations at one, three and six months. Findings showed Finding that topical autologous
serum is a safe and effective treatment for severe dry eye and ocular surface disease. Patients
using the drops experienced significantly improved ocular surface staining scores over time.
Mean ocular surface staining score at presentation was 2.13 and improved to 1.50, 1.29

and 1.42 at one, three and six months, respectively. Tear break-up time improved from 4.75
seconds at baseline to 6.79 and 7.0 seconds at three and six months, respectively. The study
found no statistical change in visual acuity during any of the intervals. Although not statistically
significant, researchers found that 83% of patients reported an improvement in their Ocular
Surface Disease Index quality of life score at six months.

Erikitola OC, Williams OA, Lyall D, Fern A. Autologous blood in the treatment of severe dry eyes and ocular surface disease. ARVO
2019. Abstract 6734.
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* 30% of LOTEMAX® SM patients had complete ACC resolution
vs vehicle (15%) at Day 8 (N=371, P<0.0001)*31

e 74% of LOTEMAX® SM patients were completely pain-free
vs vehicle (49%) at Day 8 (N=371, P<0.0001)"3

‘tPooled analysis of Phase 3 clinical studies. Study 1: 29% LOTEMAX® SM (N=171) vs
9% vehicle (N=172). Study 2: 31% LOTEMAX® SM (N=200) vs 20% vehicle (N=199);
P<0.05 forall.

$Pooled analysis of Phase 3 clinical studies. Study 1: 73% LOTEMAX® SM (N=171)

vs 48% vehicle (N=172). Study 2: 76% LOTEMAX® SM (N=200) vs 50% vehicle
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indicated for the treatment of post-operative inflammation and pain following
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Important Safety Information
LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated in
mostviral 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 diseases of ocular structures.

* Prolonged use of corticosteroids may resultin 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 LOTEMAX® SMis used for 10
days or longer, IOP should be monitored.

* Useof corticosteroids may resultin posterior subcapsular cataract formation.
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Important Safety Information (cont.)

* The use of steroids after cataract surgery may delay healing and increase
the incidence of bleb formation. In those with 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
should be made by a physician only after examination of the patient with the
aid of magnification such as slitlamp biomicroscopy and, where appropriate,
fluorescein staining.

* Prolonged use of corticosteroids may suppress the hostresponse and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infections.

* Employmentofa 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].

* Fungalinfections of the cornea are particularly prone to develop coincidentally
with long-term local steroid application. Fungus invasion must be considered
inany persistent corneal ulceration where a steroid has been used oris in use.
Fungal cultures should be taken when appropriate.

* Contactlenses should notbe worn when the eyes are inflamed.

* There were no treatment-emergentadverse drug reactions that occurred in
more than 1% of subjects in the three times daily group compared to vehicle.

You are encouraged to report negative side effects of prescription drugs
to the FDA. Visitwww.fda.gov/medwatch or call 1-800-FDA-1088.

Please see brief summary of Prescribing Information on adjacent page.

References: 1. LOTEMAX SM Prescribing Information. Bausch & Lomb, Incorporated. 2. Cavet ME, Glogowski
S, DiSalvo C, Richardson ME. Ocular pharmacokinetics of submicron loteprednol etabonate ophthalmic gel,
0.38% following topical administration in rabbits. Poster presented at 2015 ARVO Annual Meeting; May 4,
2015; Denver, Colorado. 3. Data on file. Bausch & Lomb, Incorporated.
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INDICATIONS AND USAGE
LOTEMAX® SM is a corticosteroid indicated for the treatment of post-
operative inflammation and pain following ocular surgery.

DOSAGE AND ADMINISTRATION

Invert closed bottle and shake once to fill tip before instilling drops. Apply one
drop of LOTEMAX® SM into the conjunctival sac of the affected eye three
times daily beginning the day after surgery and continuing throughout the first
2 weeks of the post-operative period.

CONTRAINDICATIONS

LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated
in most viral diseases of the cornea and conjunctiva including epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, in
mycobacterial infection of the eye and fungal diseases of ocular structures.

WARNINGS AND PRECAUTIONS

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, intraocular pressure
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 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.

Bacterial Infections: Prolonged use of corticosteroids may suppress the
host response and thus increase the hazard of secondary ocular infections.
In acute purulent conditions of the eye, steroids may mask infection or
enhance existing infection.

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. Fungal cultures should be taken when
appropriate.

Contact Lens Wear: Contact lenses should not be worn when the eyes are
inflamed.

ADVERSE REACTIONS

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in practice. Adverse reactions associated with
ophthalmic steroids include elevated intraocular pressure, which may be
associated with infrequent optic nerve damage, visual acuity and field
defects, posterior subcapsular cataract formation, delayed wound healing
and secondary ocular infection from pathogens including herpes simplex, and
perforation of the globe where there is thinning of the cornea or sclera. There
were no treatment-emergent adverse drug reactions that occurred in more
than 1% of subjects in the three times daily group compared to vehicle.

USE IN SPECIAL POPULATIONS

Pregnancy: Risk Summary: There are no adequate and well controlled
studies with loteprednol etabonate in pregnant women. Loteprednol
etabonate produced teratogenicity at clinically relevant doses in the rabbit
and rat when administered orally during pregnancy. Loteprednol etabonate

produced malformations when administered orally to pregnant rabbits at
doses 4.2 times the recommended human ophthalmic dose (RHOD) and to
pregnant rats at doses 106 times the RHOD. In pregnant rats receiving oral
doses of loteprednol etabonate during the period equivalent to the last
trimester of pregnancy through lactation in humans, survival of offspring was
reduced at doses 10.6 times the RHOD. Maternal toxicity was observed in
rats at doses 1066 times the RHOD, and a maternal no observed adverse
effect level (NOAEL) was established at 106 times the RHOD. The
background risk of major birth defects and miscarriage for the indicated
population is unknown. However, the background risk in the U.S. general
population of major birth defects is 2 to 4%, and of miscarriage is 15 to 20%,
of clinically recognized pregnancies. Data: Animal Data. Embryofetal studies
were conducted in pregnant rabbits administered loteprednol etabonate by
oral gavage on gestation days 6 to 18, to target the period of organogenesis.
Loteprednol etabonate produced fetal malformations at 0.1 mg/kg (4.2 times
the recommended human ophthalmic dose (RHOD) based on body surface
area, assuming 100% absorption). Spina bifida (including meningocele) was
observed at 0.1 mg/kg, and exencephaly and craniofacial malformations were
observed at 0.4 mg/kg (17 times the RHOD). At 3 mg/kg (128 times the
RHOD), loteprednol etabonate was associated with increased incidences of
abnormal left common carotid artery, limb flexures, umbilical hernia, scoliosis,
and delayed ossification. Abortion and embryofetal lethality (resorption)
occurred at 6 mg/kg (256 times the RHOD). A NOAEL for developmental
toxicity was not established in this study. The NOAEL for maternal toxicity in
rabbits was 3 mg/kg/day. Embryofetal studies were conducted in pregnant
rats administered loteprednol etabonate by oral gavage on gestation days 6
to 15, to target the period of organogenesis. Loteprednol etabonate produced
fetal malformations, including absent innominate artery at 5 mg/kg (106 times
the RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical
hernia, decreased fetal body weight and decreased skeletal ossification at 50
mg/kg (1066 times the RHOD). Embryofetal lethality (resorption) was
observed at 100 mg/kg (2133 times the RHOD). The NOAEL for
developmental toxicity in rats was 0.5 mg/kg (10.6 times the RHOD).
Loteprednol etabonate was maternally toxic (reduced body weight gain) at 50
mg/kg/day. The NOAEL for maternal toxicity was 5 mg/kg. A peri-/postnatal
study was conducted in rats administered loteprednol etabonate by oral
gavage from gestation day 15 (start of fetal period) to postnatal day 21 (the
end of lactation period). At 0.5 mg/kg (10.6 times the clinical dose), reduced
survival was observed in live-born offspring. Doses = 5 mg/kg (106 times the
RHOD) caused umbilical hernia/incomplete gastrointestinal tract. Doses = 50
mg/kg (1066 times the RHOD) produced maternal toxicity (reduced body
weight gain, death), decreased number of live-born offspring, decreased birth
weight, and delays in postnatal development. A developmental NOAEL was
not established in this study. The NOAEL for maternal toxicity was 5 mg/kg.
Lactation: There are no data on the presence of loteprednol etabonate in
human milk, the effects on the breastfed infant, or the effects on milk
production. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for LOTEMAX® SM and
any potential adverse effects on the breastfed infant from LOTEMAX® SM.
Pediatric Use: Safety and effectiveness of LOTEMAX® SM in pediatric
patients have not been established.

Geriatric Use: No overall differences in safety and effectiveness have been
observed between elderly and younger patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term animal
studies have not been conducted to evaluate the carcinogenic potential of
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro in
the Ames test, the mouse lymphoma tk assay, or in the chromosomal
aberration test in human lymphocytes, or in vivo in the mouse micronucleus
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etabonate (533 times the RHOD based on body surface area, assuming
100% absorption) prior to and during mating caused preimplantation loss and
decreased the number of live fetuses/live births. The NOAEL for fertility in
rats was 5 mg/kg/day (106 times the RHOD).
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By Jack Persico, Editor-in-Chief

Losing Patience... and Patients

To make a dent in the diabetes epidemic, you need to

tackle sensitive topics head-on.

y guess is you never

wanted to be an internist,

or else you’d have pursued
that calling. But more and more,
optometrists need to be up to date
on general wellness standards and
be willing to bring them up with
patients. Inevitably, this means hav-
ing awkward conversations with
people who might look askance at
comments on obesity or smoking
that come from the person they go to
“for glasses.”

Nowhere is this more acute, or
more common, than when seeing
diabetes patients. It’s acute because
these patients have the best chance
of improving their long-term health
through lifestyle modification. It’s
commonplace because the footprint
of diabetes is vast—about one third
of the US population either has the
disease or circumstances that qualify
as “pre-diabetes.”

The medical need and urgency put
you smack in the middle of the dia-
betes epidemic, like it or not.

To make matters worse, it’s hap-
pening in an environment that
extends so much deference to
patients that it only makes a tough
conversation even harder. We hear a
lot these days about how important
it is to treat patients like customers,
rolling out the red carpet for them in
every conceivable way to keep them
loyal to you, as a hedge against losing
them to online providers of cut-rate
care. People today and millennials
especially—the mantra goes—will
hold you to the same standards as
their other retail experiences. If you
can’t be as convenient as Amazon or
as unctuous as Apple, you’ll lose out.

You know what? Too bad. A lot
of diabetes and pre-diabetes patients
need a wake-up call about their
health. If you don’t put your foot
down, they may lose theirs.

Not much good can come from
an interaction where patients are
inclined to treat doctors like a maitre
d’ and the doctors themselves are
ill at ease discussing lifestyle modi-
fication for fear of offending them.
That’s two people looking for an
easy out to a difficult situation. Skip-
ping a conversation about weight
loss or letting a diabetes patient take
a pass on a dilated eye exam helps
no one.

That means you’re going to lose
some patients. So be it. Movie buffs
(and Guns N’ Roses fans) know
the line, “What we’ve got here is
failure to communicate. Some men
you just can’t reach.” Same goes
with patients. Many will genuinely
welcome advice and be grateful for
your concern, but there will always
be a few who chafe at it. If a diabetes
patient refuses a dilated exam, or
acts defensive about following up
with their GP to discuss weight loss,
note it in the record and send them
on their way. But it’s your responsi-
bility to bring those issues up.

The customer isn’t always right.
Sometimes, they aren’t even a cus-
tomer at all. In your dispensary?
Sure. But in the exam room, they’re
a patient and you’re an authority.

This month’s feature article on
diabetes, plus a thoughtful column
on billing do’s and don’ts for the
diabetic eye exam, can help keep you
connected to standards of care. Now
all you have to do is enforce them. H
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Choose Your Doors Wisely

What patient care opportunities are knocking?
By Paul M. Karpecki, 0D, Chief Clinical Editor

en optometric oppor-
tunities present them-
selves, we ODs are in a

privileged situation—we can choose

whichever seems most interesting
and enjoyable. However, we must
carefully weigh our interests with
those of our patients. What oppor-
tunities will best serve our patient
populations? Certainly myopia pro-

gression, dry eye disease and cataract

surgery comanagement are on the
rise in just about every practice.

Other areas of growth, highlighted in
this month’s issue, include age-related

macular degeneration (AMD) and
diabetes management.

Ask the Right Questions
The first step to taking advantage
of the opportunities is deciding

which subspecialties would be ideal

for you, your practice and your
patients. This, of course, requires
asking the right questions:

1. Is it a significant population?
2. Can I make a difference in the

patients’ lives (i.e., is it treatable/

manageable)?
3. Are there diagnostic technolo-

gies that can readily identify and

monitor these patients?

4. Does it have a reasonable chance

of benefiting my practice?
5. Does it positively impact the
patient?
Let’s answer some of these ques-
tions for this month’s topics.

AMD

The number one cause of blind-
ness in Caucasian patients, AMD
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accounts for more than 50% of all
blindness.! Without a doubt, it’s a
significant and growing population.
Although not considered curable,

it is more manageable than ever
before with nutritional supplemen-
tation, protection from ultraviolet
and high-energy visible light and
anti-vascular endothelial growth
factor injections.”

New diagnostic technologies such
as dark adaptation and OCT imag-
ing, including OCT angiography
for wet AMD, assist in accurate
diagnosis and management. For
example, making an early diagnosis,
such as stage 1 or even sooner, with
the help of a failed dark adaptation
test allows you to recommend a
carotenoid supplement as soon as
possible to help slow progression as
much as possible and preserve the
patient’s vision.

These technologies carry CPT
codes and also help dictate the
proper follow-up—ensuring a
positive impact on your practice.
Obviously, AMD comes with a
significant emotional component,
and establishing an early diagnosis
with proper management provides
patients hope and trust in you as a
physician.

Diabetic Retinopathy

Few systemic conditions have ocular
manifestations even remotely close
to diabetes, and optometrists can
play an enormous role in helping
patients better manage the condi-
tion. The disease affects more than
20% of all Hispanics and more than

16% of African Americans, and
that’s just the minority populations
in most practices.’

We should involve ourselves in
systemic disease assessment by ask-
ing patients about their Alc, choles-
terol, blood pressure and smoking
status—all of which contribute
to diabetes progression. Simply
questioning the patient often raises
their awareness of these cofounding
issues and helps them make healthi-
er lifestlye choices.

Diabetes may affect the entire
body, but the eyes are one of the key
organs that manifest findings cru-
cial for diagnosis and management.
Dry eye affects more than 50% of
patients with diabetes, and diabetic
retinopathy is the leading cause of
vision loss in working-age adults.*’
All of this means we are integral to
the care team for this enormous and
rapidly growing patient population.

Opportunity is knocking...
be sure you are well prepared to
answer the door. B

Note: Dr. Karpecki consults for
companies with products and ser-
vices relevant to this topic.

1. Congdon N, 0'Colmain B, Klaver CC, et al. Causes and preva-
lence of visual impairment among adults in the United States.
Arch Ophthalmol. 2004;122(4):477-85.

2. Chew EY, Clemons T, SanGiovanni JP, et al. The Age-Related
Eye Disease Study 2 (AREDS2): study design and baseline
characteristics (AREDS2 Report Number 1). Ophthalmology.
2012;119(11):2282-89.

3. Cowie CC, Rust KF, Ford ES, et al. Full accounting of diabetes
and pre-diabetes in the U.S. population in 1988-1994 and 2005-
2006. Diabetes Care. 2009;32(2):287-94.

4.7hang X, Zhao L, Deng S, et al. Dry eye syndrome in patients
with diabetes mellitus: prevalence, etiology, and clinical charac-
teristics. J Ophthalmol. 2016;2016:8201053.

5. National Eye Institute. Facts About Diabetic Eye Disease.
https://nei.nih.gov/health/diabetic/retinopathy. Accessed May
9,2019.
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Sunny With a Chance of No-shows

Patients, like the weather, can be fickle. Together, they can really drive you crazy.

By Montgomery Vickers, 0D

thing no optometrist can control,
and I don’t mean no-shows.
OK, maybe no-shows are indeed the
number one thing we can’t control,
but the number two thing is...

Come to think of it, the number
two thing is not what I had in mind
either. I’s the idiot in front of you
merging onto the 70mph highway at
47mph.

But, down the list somewhere is
my topic for the day. One of the mil-
lion things optometrists just cannot
control is the weather.

Some of our fearless leaders want
us to believe eliminating fossil fuels
and cow manure will fix the weather
issues, but then how would we get
a good burger and drive to the CE
meetings our fearless leaders require
of us to continue to practice?

It’s time to talk about the one

Foul Weather Patients

So, we really are at the weather’s
mercy. In my 40 years in practice
I have learned some things about
optometry and the weather:

1. Patients may miss appoint-
ments when the weather is horrible,
but more often, they don’t show up
when the weather is amazing. Who
needs to protect their eyesight when
you can catch some rays instead?

2. Snow, no matter how deep,
will not prevent some patients from
showing up on time—but only when
you are running late because of the
snow. They love standing knee-deep
in the frozen tundra, staring into
your windows, wondering why you
are late. They also drove 20 miles to
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get there. The patient from across
the street no-shows because of the
bad weather.

3. Patients buy more sunglasses
from you when it’s dreary. That’s
because you brought it up when
they weren’t thinking about it. When
it’s beautiful and sunny, you are
too late. They already bought them
somewhere else.

4. Does your yard need rain? Take
a day off. If you want to know when
I am working, look outside. Is it
beautiful? T’ll be here until 7pm.

5. If you live in the desert, stop
griping about the drought. If you
live at the beach, stop griping about
hurricanes. If you charge a $10 co-
pay, stop griping about your bills.

6. The average American owns
two umbrellas. Not bragging, but
the average OD owns seven. Are we
more successful or do we just forget
where we put umbrellas?

7. Every tire I have ever owned
has been used in all seasons, so
what’s the big deal?

8. The average hail damage pay-
out is $3,000. The average hailstorm
lasts six minutes. That’s $80,000
per hour. The average physician
makes $80 per
hour. Hmmm.

Schooled by the Weather
When I was in school, every pre-
med student had to take at least one
course in every discipline of science.
You could take one course pass/
fail. In the Geology Department,
the only course that seemed to have
any value to me was meteorology.
Unfortunately, meteorology has
nothing to do with meteors. They
taught me that the first day of class.
I scored a 62% on my final and
passed. My friend Rich got a 60%
and failed. He’s now a commercial
pilot, soaring through the clouds
with no clue why they are there.

The lesson is this: respect the
weather. Learn your weather pat-
terns and how they affect your
patients. When the weather is horri-
ble or when it ruins your cash flow,
just order pizza or fly off to where
the weather is amazing—but not if
the pilot’s name is Rich. H
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Quandaries

Palsy Conundrum

Gain insight into hyperkinetic eyelid movement disorders.

Edited by Paul C. Ajamian, OD

0 A 60-year-old presented with
unexplained lid droop after
herpes zoster (H2). | thought it was
Ramsay Hunt syndrome until | saw
him—no paralysis, very good seventh
nerve function and the fifth intact as
well. Could it be a facial spasm of
some kind?

Ramsay Hunt Syndrome, also

referred to as herpes zoster
oticus, presents as a facial nerve
palsy often accompanied by eye
pain and hearing loss. This patient
presented with a ptosis after a
severe bout of herpes zoster on the
right side, but cranial nerve (CN)
VII function was intact and his
hearing was normal. As a result,
other conditions were considered.

“Essential blepharospasm and
hemifacial spasm represent distinct
categories of hyperkinetic eyelid
movement disorders,” says Leonard
V. Messner, OD, of the Illinois
Eye Institute in Chicago. Essential
blepharospasm (EB) is an idiopathic,
involuntary, bilateral, forceful con-
traction of the orbicularis oculi
muscles. Symptoms typically begin
as sporadic episodes of eyelid closure
with progression to more frequent
and forceful contractions. According
to Dr. Messner, typical age of onset
is between 40 and 60, with women
being affected more than men. The
exact mechanism and pathophysiol-
ogy of EB is unknown. The diagno-
sis of EB is based on clinical findings
alone.

Bright lights frequently exacerbate
EB. “An effective provocative test is
examining the patient behind the slit
lamp looking for increased intensity
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EB sets itself from HFS by being able to bhe
diagnosed by clinical presentation alone.

of the blepharospasm,” Dr. Messner
says. “Recent studies show a ben-
efit for light filtering lenses in the
management of EB.” Neuroimaging
studies are rarely indicated.
Treatment of EB is largely based
on disease severity. Botulinum toxin
injections minimize the frequency
and intensity of EB. While effec-
tive, botulinum therapy typically
lasts only three to four months and
requires repeat injections. Since this
patient’s lid closure was unilateral,
EB was low on the differential list.

Mysterious Twitch

Hemifacial spasm (HFS) was also
considered. HFS is a rhythmic,
unilateral, involuntary twitching
or contraction of the facial
musculature. If intermittent,

with episodes lasting seconds to
minutes, it is most likely HFS due

to disease of the posterior cranial
fossa. If twitching is constant or
exacerbated by a voluntary facial
movement (e.g. blink or smile), it is
probably aberrant regeneration of
CN VILI. With the latter, one would
expect a prior history of a facial
palsy with residual weakness.
Involuntary facial twitching
often begins around the eyes with
spread to the entire side of the face
and neck. Women are affected
more than men with a peak age
of onset between 50 and 60.
HFS’s etiology includes aberrant
vascular loops, cerebellopontine
angle tumors, intrinsic brainstem
disease and idiopathic causes.
Neurovascular compression of
CN VII is most often associated
with dolichoectasia of the vertebral
artery or posterior inferior cerebellar
artery. This is best appreciated with
T2-weighted axial MRI sections at
the level of the pons.

“Botulinum toxin injections are
typically considered first line therapy
for HES as well,” Dr. Messner says.
“For more recalcitrant cases, neu-
rosurgical shielding the facial nerve
from the offending artery is highly
effective.”

Because there was no history of
a prior Bell’s palsy or similar condi-
tion, HFS was ruled out in this case
as well. An oculoplastic specialist
was consulted. The working diag-
nosis was a reactive ptosis related
to the zoster. The patient returned
four months after the zoster had
resolved, and the ptosis was 70%
resolved. Another follow-up in three
months was scheduled.
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Sizing Up Strabismus

While exotropia isn’t the most common in young patients, here’s how to
approach it if it presents. By Marc B. Taub, 0D, MS, and Paul Harris, 0D

trabismus is a topic that,
Son the surface, might
frighten the faint of heart.
Parents report their strabismic
children’s eyes turn in or
out. They might be seeking
a second opinion after an
ophthalmologist recommended
surgery. They want you to
help them understand what
is happening and to offer the
most appropriate treatment.
While the more common
type of strabismus in chil-
dren is esotropia, exotropia
is found in about 20% of
young patients with strabis-
mus.' Parents of children with
exotropia often present stating
that their child’s eye, or eyes, drifts
out. This can happen if the child is
looking far away and not concen-
trating visually, if they are reading
at near or in both cases. Exotropia
can be intermittent or constant and
monocular, alternating or binocular.
We look further into it here.

Navigating Treatment

One of the first questions parents of
children with strabismus typically
have is related to treatment. The
second question usually has to

do with whether the condition

will become constant. Many of

us have heard stories about our
ophthalmological colleagues telling
parents that their child must have
surgery. But, thanks to the Pediatric
Eye Disease Investigator Group,

we can now confidently refute that
advice.” The study observed 183
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This child is completing the ball rolling exercise.

children ages three to 10 for three
years and found that only 15%—
which they contend was actually
an overestimation—deteriorated.’
Deterioration was defined as having
a constant exotropia 210 prism
diopters (PD) at distance and near or
a decreased stereopsis of 220.6 log
arcsec (tested with Randot Preschool
Near Stereoacuity).” The team
also found that exotropia control,
stereopsis and magnitude of the
exodeviation at distance improved.®
The overall treatment goal for
intermittent exotropia is to reduce
the frequency and size of the turn
to enhance fusion. While surgery is
a potential treatment option, others
include stimulating convergence with
lenses (over-minus), prism therapy
(full or partial), occlusion and vision
therapy. A study found the following
success rates:

e surgery (with functional
results included): 43%

e occlusion: 37%

e over-minus: 28%

e prism therapy: 28%

e vision therapy: 59%

Even though traditional
vision therapy offers the greatest
chance of success, to say it is
challenging in a younger patient
population is an understatement,
which is why we surmise it is not
always the first-line treatment.
With so many options, it can be
difficult to know which is the
right one for your patient. Now
that we have research proving
that the intermittent turn will
likely stay that way, we need to
consider other treatment options to
spur on improvement. Hopefully,
this case series offers some guidance.

Case #1

A three-year-old male was seen

for a follow-up after having been
prescribed over-minus at his last visit
several months prior. At both visits
(previously without, and at this visit
with, spectacles), he showed a 40 PD
intermittent alternating exotropia at
distance (80% of the time, OD>QS)
and orthophoria at near. His mother
reported that he refused to wear the
glasses, and when he did wear them,
he looked over them. His visual
acuities were 20/30 OU with the
glasses and 20/20 OU without them.
He showed gross stereopsis with

the Keystone Basic Binocular (KBB)
test at near. Even though the turn
was occurring only at distance, we
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attempted prism to see if there were

any changes and observed none.
Given that the child refused to
wear the over-minus lenses and
prism was ineffective, we instituted
a modified home vision therapy
program of basic bilateral eye
movements. The key in this case
was to encourage convergence-type
movements. With this in mind, we
instructed the parent to roll a ball
(large at first) to the child from

several feet away and play a balloon

hitting game. Horizontal and
vertical eye stretches, in which the

child tracks the moving object back

and forth and up and down several
times, were instituted.

We will see the child in several
months to evaluate his progress. As

he gets older, we will consider a full

round of therapy.

Case #2

A three-year-old female was seen
for a second opinion after surgery

was recommended. Her uncorrected

acuities were 20/25 OD, 20/30

OS and 20/25 OU, and the cover
test showed an 18 PD intermittent
right exotropia 50% of the time at
distance and 4 exophoria at near.
Stereopsis was positive using the

Break-out Therapy Activities

KBB, as the child localized several
pictures. Retinoscopy showed plano
-1.00x180 OU. An over-minus of
-1.50 D was provided on top of
the astigmatism correction, but the
acuities dropped to 20/80 OU. We
then moved on to try prism using a
3 PD base-in in each eye and found
a modicum of success. The cover
test now showed 10 exophoria at
distance and orthophoria at near.
We prescribed the astigmatism
along with the prism for full-time
wear and requested basic eye
stretches. She will be re-evaluated in
two to three months.

Case #3
A 15-year-old male presented for his
yearly exam. Wearing -6.00 D OU,
his acuities were 20/80 OU. The
cover test showed 25 intermittent
alternating exotropia at distance
and near. Global stereopsis was
absent. He was refracted and, with
-7.50D OU (20/20 OU), showed 20
intermittent alternating exotropia at
distance and 15 exophoria at near.
Our next treatment option was
prism. With a 3 PD base-in in
each eye, the cover test showed 10
exophoria at distance and near. KBB
was retested, and a positive response

e Ball Rolling: This bilateral activity encourages convergence. The parent and child sit on the
floor with their legs in a “V,” about five to six feet apart. Starting with a larger ball, the parent
rolls the ball toward the child. The child watches the ball as it comes closer (convergence)

and then rolls the ball back to the parent, watching as it gets further away (divergence). Use a

smaller ball and increase the distance as the child masters the skill.

e Balloon Hitting: This bilateral activity also encourages convergence. The child is given a large

balloon and is instructed to hit it up in the air as hard as they can. As they watch the balloon

move further away, they are using divergence, and as it comes back down, they are using con-

vergence. Use smaller balloons as the skill is mastered.
e Eye Stretches: This bilateral activity encourages looking behavior/attention. There are two

methods for this activity: (1) The parent uses a fun target, which lights up, makes noise or does

both, and moves it vertically and horizontally. All the child has to do is watch the target. The

parent should place their hand on the top of the child’s head to ensure their eyes, and not their

head, move. (2) The parent uses a fun target as described above and keeps it still. The child
looks at the target, and the parent moves their head up and down and side to side.
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was recorded. He will be reevaluated
in two to three months.

As discussed earlier, the purpose of
treatment for intermittent exotropia
is to provide the opportunity for
fusion. In two of the case examples,
we used over-minus without success,
but that should not deter you from
trying it with your own patients.
With the second patient, the acuity
actually decreased with the extra
minus—not the expected outcome—
and we were forced to try another
treatment option. In all three cases,
we employed the use of prism, and
in two cases, we found success.
There is no magic amount of
prism that will work with each
patient. We recommend starting
with about one-third of the amount
of the eye turn and rechecking the
cover test. Consider adjusting to
find the most appropriate amount of
prism at this time. Each of the two
successful prism cases showed about
20 to 25 PD, so we selected a 3 PD
base-in OU. In two of the cases, we
instituted some basic therapy. In the
first, it was the sole treatment, while
it was adjunctive to the prism in the
second. Anything that we can do to
spur on looking and convergence
behavior will set the stage for a
full program of vision therapy.
There is no rush to jump into
the deep end and recommend
surgery as a first-line treatment for
strabismus, and, more specifically,
for exotropia. The three treatment
options discussed should be
considered as alternatives before
pursuing a more aggressive
pathway. l

1. Rutstein RP, Daum KM. Anomalies of Binocular Vision:
Diagnosis and Management. St. Louis, MO: Mosby, 1998.

2. Mohney BG, Cotter SA, Chandler DL. Three-year observa-
tion of children 3 to 10 years of age with untreated intermittent
exotropia. Ophthalmology. January 15, 2019. [Epub ahead

of print].

3. Coffey B, Wick B, Cotter S, et al. Treatment options in
intermittent exotropia: a critical appraisal. Optom Vis Sci.
1992,69(5):386-404.
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Retina

Tame the Swelling

Intravitreal pharmacotherapy is changing the treatment landscape for patients with
macular edema and RVO. By Diana Shechtman 0D, Jay M. Haynie 0D, and Brendan Girschek, MD

etinal vein occlusion (RVO)

Rs second only to diabetic
etinopathy as a leading

cause of retinal vascular disease. We
typically encounter a case of RVO
every day in our retina practice, and
patients often present with a his-
tory of hypertension or glaucoma.
Although macular ischemia and
neovascularization are complica-
tions that contribute to the deterio-
ration of vision, the most common
cause of vision loss is macular
edema. It is important to treat the
macular edema promptly, given
the fact that both clinical trials and
clinical practice show a penalty in
delaying treatment.

Intravitreal pharmacotherapy
has expanded the treatment options
for macular edema associated with
vascular retinopathies such as RVO.
Such a treatment protocol can
provide substantial visual and struc-
tural improvements.

Because macular edema is medi-
ated by vascular endothelial growth
factor (VEGF), treatment with anti-
VEGEF therapies such as Lucentis
(ranibizumab, Genentech), Eylea
(aflibercept, Regeneron) and Avastin
(bevacizumab, Genentech) is par-
ticularly effective. However, RVO is
a multifactorial disease and inflam-
mation also plays a critical role in
its pathogenesis. Hypoxia promotes
inflammatory mediators, which
increase permeability and lead to
retinal-blood barrier breakdown,
resulting in macular edema. To
combat this inflammatory process,
clinicians should consider intravit-
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real steroid implants, such
as Ozurdex (Allergan),
which inhibit vascular
permeability and suppress
inflammatory mediators.
Treatment of macular
edema related to RVO
with Ozurdex can lead to
a significant anatomical
and functional improve-
ment. The biodegradable
implant delivers a high
concentration of dexa-
methasone into the vitre-
ous over a period of time.
We have often observed
effects of its release for an
average of four months,
and lower concentrations
may be observed for up
to six months, based on
clinical trial data."” This
may be an option for treat-
ment when continuously
monthly injections are not
suitable.

Ozurdex, FDA
approved for macular edema related
to RVO in 2009 following the
GENEVA study, has since become
a useful therapy in our office for
selective cases of macular edema
associated with RVO.” Although the
implant provides positive anatomical
outcomes associated with decreased
central retinal thickness (correlating
with visual improvement), it comes
with some adverse effects. These
include cataract formation and
increased intraocular pressure (IOP).
Clinical trials show that up to 20%
of patients will exhibit an IOP rise."

Fig. 1. This patient presented with retinal
hemorrhages and cotton-wool spots in all four
quadrants of his left eye.

Fig. 2. SD-OCT imaging confirmed macular edema in
the left eye.

In our experience, any IOP increase
is usually transient and peaks by
four to six weeks. Most cases of
increased IOP in our practice have
subsided once the steroid wears off
and have been effectively managed
with anti-glaucoma topical medi-
cations. However, clinicians must
monitor the optic nerve, especially
considering glaucoma may have
been a contributing factor to the
patient’s RVO.

When determining the best treat-
ment options, clinicians must weigh
the efficacy of the drug against the
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of normal macular contour
(Figure 3). This correlated
with a visual acuity gain to
20/25. The patient remained
stable over a two-month
period without the need for
another injection. He had no
noticeable increase of IOP dur-
ing follow up.

patient’s edema was once again under control

with a normal macular contour.

burden of re-injections and any
potential associated complications.

One and Done

Case by Dr. Shechtman

A 62-year-old Caucasian male was
referred for an evaluation of sus-
pected central retinal vein occlusion
(CRVO) OS. His medical history
included hypertension for 15 years.
His best-corrected visual acuity
measured 20/25 OD and 20/40 OS.
The dilated fundus examination was
unremarkable for the right eye. The
left eye revealed a healthy nerve with
a cup-to-disc ratio of 0.4/0.4, dilated
tortuous veins, retinal hemorrhages
and a few cotton-wool spots in all
four quadrants (Figure 1). Spectral-
domain optical coherence tomog-
raphy (SD-OCT) was consistent

for the presence of macular edema
OS (Figure 2). We confirmed the
suspected diagnosis of CRVO with
associated macular edema OS and
initiated treatment with Lucentis.

At the one-month follow up, his
macular edema had decreased and
his visual acuity improved to 20/30.
The patient had another injection
of Lucentis and was scheduled for
another follow up in a month. At the
next follow-up the macular edema
had increased with deteriorating
vision to 20/50. We then decided to
try Ozurdex. One month after inject-
ing the implant, the patient expe-
rienced a dramatic improvement
of macular edema with restoration
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Careful Monitoring

Commentary by Dr. Haynie
The treatment of macular edema
secondary to a CRVO is crucial,
considering chronic macular edema
increases the risk of permanent
visual loss, and the natural history
of a CRVO is quite poor without
intervention. When treating macu-
lar edema secondary to a CRVO
in my practice, the retina surgeons
will typically initiate treatment with
Avastin, Lucentis or Eylea. If the
patient fails to respond (presenting
with recurrent or persistent edema)
to an induction treatment of three
injections, the next consideration
is the use of steroids, whether it’s
Triesence (triamcinolone acetonide
injectable suspension, Novartis),
Kenalog (triamcinolone acetonide
injectable suspension, Bristol-Myers
Squibb) or Ozurdex.

As Dr. Shechtman noted, clini-
cians must weigh the risks and ben-
efits of intravitreal steroids, given
the risk of elevated IOP. In addition,
Ozurdex is not FDA approved for
phakic patients without a planned
cataract surgery with future intra-
ocular lens placement.

Intravitreal steroids were found
to be effective for the treatment of
macular edema secondary to a RVO
in SCORE 1 and SCORE 2 clinical
trials and since have become great
adjuncts to anti-VEGF compounds
in cases of chronic or recurrent mac-
ular edema.* The risk of elevated
IOP following intravitreal steroids
can be as high as 20%, warranting

close follow up with TOP monitor-
ing—monthly based on our practice
protocol. If we are concerned about
a patient’s steroid response, we
consider a trial of topical Durezol
(Novartis) QID. If they experience
no increase in IOP within four
weeks, the surgeons feel comfortable
using intravitreal steroids.

In the event of elevated IOP, the
patient should be managed with
topical anti-hypertensive agents for
at least six months from the date of
the intravitreal steroid treatment. In
these cases clinicians should avoid
prostaglandin analogs, as they can
contribute to inflammatory ocular
disease and cause cystoid macular
edema (both present in patient with
RVOs). Provided the patient has no
systemic contraindications to car-
bonic anhydrase inhibitors, T tend
to start with dorzolamide or Azopt
(Novartis) TID, as this class of phar-
maceutical can lower IOP and also
reduce macular edema.

Patients with macular edema
secondary to a CRVO should be
referred for treatment based on
clinical trial data that show a visual
benefit from treatment that exceeds
the natural history of the disease,
which can lead to marked loss of
visual function. H

Dr. Girschek will be one of the
primary retina specialists at Retina
Macula Specialists of Miami, starting
July 2019.
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Coding

Coding the “Diabetic” Eye Exam

Doing it the wrong way could put you in the line of fire.
By John Rumpakis, 0D, MBA, Clinical Coding Editor

he CMS precedent-setting

2008 policy provided, for the

first time, preventive services
for patients with diabetes, including
an eye exam.! Before, a patient had
to have clinically evident signs and
symptoms of ocular diabetic disease
before Medicare would cover the
exam. As of 2008, patients with dia-
betes, and in the absence of diabetic
retinopathy, are allowed a com-
prehensive dilated eye exam on an
annual basis.? Subsequently, many, if
not most, commercial carriers have
followed suit with similar policies.

A Policy Often Misunderstood
With this shift, many felt that, irre-
spective of coverage, the medical
carrier was always responsible for
these exams. Many ODs rejoiced
because they felt they could ignore
the reduced reimbursement rate for
a diabetes patient’s annual compre-
hensive eye exam—a national aver-
age of about $55 from a managed
vision care plan—and instead bill
the same exam at nearly triple the
rate to the medical carrier.’ This,
however, isn’t always the case.

The “diabetic eye exam” is a
frequently discussed topic at opto-
metric conferences. But I really don’t
know why because no such thing
exists. We can provide a comprehen-
sive ophthalmic exam for a patient
with diabetes in the absence of dia-
betic retinopathy using codes 920X4
as medical policy guidance provides.
This, of course, is where the devil is
in the details and where our ethics as
providers come into play.
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Who Foots the Bill?
When a diabetes patient has both
a managed vision care plan and
a medical plan—both of which
cover a comprehensive ophthalmic
exam—it’s not our choice which
coverage to use or who to bill. It is
the patient’s choice. Most ODs want
to bill the medical carrier because it’s
a “diabetic eye exam,” not a man-
aged vision care exam, and those
plans don’t pay enough anyway.
Most choose to bill the carrier that
pays the most—not a good strategy
when defending yourself on audit.
My understanding of the CPT
rules is that services provided are
defined by the CPT code used
to describe and bill for them.
Therefore, a 92004 is a 92004,
regardless of who is billed. In fact,
some managed vision care plans
likely have 92004 definitions (and
requirements) that are more detailed
than those of Medicare and the CPT.
Additionally, there is no such thing
as medical 920X4. CMS’s require-
ments for preventive care related to
a comprehensive ophthalmic exam
require the patient to have a dilated
fundus exam. This is not in align-
ment with HEDIS requirements that
allow a fundus photo as a proxy.
The pushback T receive from
optometric peers is mostly based in
remuneration, not logic—and that
is not a good defense. If a patient
has duplicative coverage and both of
their carriers pay for a 920X4, we
must inform the patient of this, pro-
vide accurate information regarding
copays and out of pocket costs (i.e.,

refraction if billed to medical car-
rier) and let the patient make a well-
informed decision of which policy
to use. One caveat to keep in mind:
some managed vision care plans do
stipulate that they want you to bill
the medical carrier and not the man-
aged vision care plan in this circum-
stance, so keep up with your carrier
contract requirements.

In the past, patients would usually
choose to bill the managed vision
care policy. But a decade of this pol-
icy has led to many medical carriers
waiving the deductible or copay for
a comprehensive ophthalmic exam
for patients with diabetes and in the
absence of diabetic retinopathy. The
patient’s only out-of-pocket expense
is the refraction (92015), which in
many cases is similar to their man-
aged vision care plan co-pay.

With proper patient education,
you can often get paid more for
your services while following the
rules. This allows you to provide
the highest level of services and
protects you and your practice from
unwanted scrutiny from third-party
carriers. No one wants to be in
the crosshairs for doing the wrong
thing. M

Send your coding questions to
rocodingconnection@gmail.com.
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3. CMS. Physician Fee Schedule. www.cms.gov/apps/physician-
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What a Daily Dose of

Screen Time Can Do

Screens are everywhere. They're in stores; they're in
restaurants; they’re in our pockets. With this flood of
technology, life has seemingly become simpler. Order food

and household basics with the touch of a button. Video chat

with a family member from across the country. Watch an
entire season of a TV show in one sitting. Many jobs have

since moved to programs on desktops, laptops, and tablets,

and many scholastic assignments revolve around the
internet.® All these advances make screen time nearly
unavoidable, but how much time is really spent with these
digital devices?

Children are imitating adult screen habits, increasing their
hours spent with digital devices over the last 5 years. In a
recent study, children under 2 years old were shown to
spend about 42 minutes per day with screen media;
children ages 2-4 spend about 2 hours and 40 minutes
per day; children ages 5-8 spend almost 3 hours per day.?

Average hours spent on digital devices

9 hours

6 hours

2 hours

40 minutes Slhois

42 minutes

The older they get, the more time our children spend with
screens. US kids ages 8-12 (tweens) spend 6 hours a day
consuming media, while kids 13-18 (teens) consume
media for about 9 hours a day. Consuming media includes
watching TV, playing video games, listening to music, and
checking social media. Some teens were even recorded
checking social media as much as 100 times a day! The
increase in time spent with screens could be related to
ease of access, with 67% of teens having a smartphone,
53% of tweens having a tablet, and countless more having
access to televisions or laptops.®

Before the last few years, people weren't really thinking
about the effects these digital devices could have on
health and development. Screen time has been linked to
obesity, headaches, eye strain, tired eyes, disrupted sleep
patterns, and even nearsightedness, especially in
children.*>¢ Research has connected these screens to
impaired impulse control, attention span issues, social
development, and more.”#%1011 A survey conducted in
2018 showed that children were experiencing similar
symptoms of digital eye strain as adults, including tired
eyes, glare, headaches, eye fatigue, and more.'? These are
just the changes children share.

While the largest source of blue light is sunlight, there is
currently insufficient scientific evidence that blue light
from smart phone screens and other digital devices
causes any actual damage to the in vivo human eye and
its various tissues. That said, exposure to the blue part of
the visible spectrum (typically defined as wavelengths
between 400 and 500 nm) for a sufficient length of time
and at a high enough light intensity may have a role in the
development of retinal alterations at the cellular level.
Researchers have speculated that blue light might trigger
oxidative stress, leading to degenerative changes.
Because of the transparency of their crystalline lens,
children may be particularly susceptible. 131415

The Opportunity for Optometry

Nearly 70% of parents recognize that the amount of
screen time their children have is not going to change any
time soon. As eye care professionals, we can be the first
to talk to parents about the dangers of screens. A survey
conducted in 2018 revealed that 75% of respondents
have their children examined by an OD,* meaning that
optometrists have the opportunity to educate % of this
parent population. Beyond education, we can offer a
protective solution to these concerns.




Nutritional Intervention

Nutrition builds up our eyes’ natural protection against free
radicals, but how many adults eat the right amount of leafy
green and brightly colored veggies, let alone children? While
nutrition isn't top of mind for a child, it is for the parent. |
make a point of explaining to parents that starting children
out early on a healthy diet is more likely to keep them
eating well throughout their lives. Even with a proper diet,
though, the eyes tend not to get the sufficient amounts of
the nutrients they need to sustain natural protection.
Giving parents a simple way to help naturally defend their
children’s eyes from the ill effects of screen time is a great
way to make an impact on this tech-heavy generation.

TV HIA
DIETARY SUFPLININT

Prescribing high-quality nutraceuticals is an easy way to
supplement a child’s diet with the protective nutrients
they need. Quality and purity are key when it comes to
choosing a nutritional supplement for your pediatric
patients. Trusting a proven company known for their
clinical research and high-quality ingredients makes the
most sense, and that’s why EyePromise® is the company
| partner with. While that's my recommendation, |
encourage my fellow eye care professionals to do their
research and find what works best for their practice.

Begin defending young eyes
from the effects of screen time

by debencteves
1 of vcrrom e

eyepromise.com/kidsscreentime
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e all get our manda-

tory hours of con-

tinuing education to

keep our optometry
licenses active. How many of those
hours are spent learning about
evolving technology? How about
the future of pharmacology? How
will artificial intelligence impact
eye care? A lot of changes are
occurring in the field of medicine
on a seemingly daily basis.

For example, more Americans
are being diagnosed with diabetes
mellitus every day and are in need
of medical eye care to prevent
sight loss. It is vital optometrists
understand the pathways in which
diabetic retinopathy (DR) develops,
current management options and
new and upcoming tools to detect
DR. Will you be up-to-date on the
latest technological advances and
research?

Pathophysiology

Chronic hyperglycemia, thought
to be the fundamental prerequisite
of DR, leads to vascular changes
and subsequent retinal injury and
ischemia.!? Vascular endothelial
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10th Annual Retina Report

Diabetes:

Today and Tomorrow

A deep dive into the latest research and drug development that’s influencing eye care for
these patients. By Angella Gentry, OD, Carrie HO, OD, Richard Zimbalist, 0D, and Emily 0’'Brien, 0D

This image, obtained with fluorescein
angiography, shows hyperfluorescence
consistent with neovascularization.

growth factor (VEGF), expressed in
response to ischemia and hypoxia,
is an important factor in the devel-
opment of both diabetic macular
edema (DME) and proliferative
diabetic retinopathy (PDR). VEGF
alters retinal capillary permeability
by increasing the phosphoryla-

tion of proteins involved with
tight-junctions such as zonula
occludens.®* Since the discovery of
VEGE, and subsequent reports of
increased VEGEF levels in eyes with
PDR, investigators have extensively
researched the physiological and
pathological functions of VEGE.
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The leading cause of vision loss
in patients with DR is DME, char-
acterized by swelling or thickening
of the macula due to subretinal
and intra-retinal accumulation of
fluid in the macula triggered by
the breakdown of the blood-retina
barrier (BRB).* Histological studies
of diabetic eyes indicate that peri-
cyte dropout from retinal capillary
walls is responsible for breakdown
of the inner BRB.2

New reporting supports the
importance of microRNA (miRNA)
in the pathogenesis of Type 2 dia-
betes related to insulin resistance,
glucose and lipid metabolism,
inflammation, diabetic nephropa-
thy, cardiovascular disease, cartilage
destruction and wound healing,
hearing impairment, keratopathy,
natural compound and race.’ The
first study to investigate the com-
mon miRNA-146a single nucleo-
tide polymorphism (SNP) and its
relationship with diabetic micro-
vascular complications show that
this SNP may increase susceptibility
to retinal damage via a pathway
involved in both angiogenesis and
BRB breakdown in Type 2 diabetes



patients.® Further understanding of
this novel pathway causing VEGF
expression and subsequent effects
in the retina will undoubtedly help
in the formulation of adjuvant
treatment.

Laboratory Testing

Screening tests for DM include the
measurement of fasting plasma glu-
cose, a glycated hemoglobin (Alc)
and a two-hour plasma glucose
during an oral glucose tolerance
test (OGTT). The diagnosis of
diabetes is confirmed by one of the
following methods:

e Fasting blood glucose level
>126 mg/dL (7.0 mmol/L) on two
separate occasions

® Random blood glucose level
>200 mg/dL (11.1 mmol/L) if
classic symptoms of diabetes (i.e.
polyuria, polydipsia, weight loss,
blurred vision, fatigue) are present

® OGTT with a serum blood
glucose level 2200 mg/dL (11.1
mmol/L)

* Alc measurement of 6.5% on
two separate occasions.”

Diabetic Counseling
Intensive lifestyle modifications
focused on weight reduction and
increased activity levels should be
trialed before initiating pharmaco-
logic therapy for motivated patients
with clear and modifiable contribu-
tors to hyperglycemia.® For patients
who don’t meet glycemic targets
with lifestyle modifications, pharma-
cologic therapy with metformin may
also be initiated. Additional oral
medications or injectable insulin
should then be considered if metfor-
min and lifestyle modification fails.’
Early treatment for diabetes
patients presenting with low (<140
mg/dl) or intermediate (140 to <180
mm/dl) fasting plasma glucose at
the time of diagnosis is associated
with improved glycemic control

These fundus images show the difference
between moderate DME (above) and
severe DME. The condition is the leading
cause of vision loss in DR.

over time and ultimately decreases
the risk of long-term complications
including reduced risk for progres-
sion of DR.!°

Currently, DR treatment is only
applicable at advanced stages, and
the only therapeutic strategies for
early stages are a regulated control
of the risk factors of DR. Methods
are underway to identify patients
with subclinical diabetic retinal
disease and patients most prone to
progressive worsening. This would
allow patients, in whom intensified
therapy could be prioritized, to be
monitored for effectiveness of new
drugs for DR."

Insulin Control
Blood glucose control continues to
be a challenge for physicians and

patients despite pharmacologic
advances. Many of the new agents
available aim to improve glycemic
control for longer while limiting
glycemic fluctuations, hypoglycemia
and weight gain.

Incretin-based therapies (IBTs)
such as glucagon-like peptide-1
(GLP-1) receptor agonist and
enzyme dipeptidyl peptidase (DPP-
4) inhibitors offer the advantage
of glycemic control without hypo-
glycemia and weight gain.!? This is
achieved through a gradual increase
in insulin secretion from glucose or
food mediated through signals from
the gut. GLP-1 is a natural hormone
secreted in the gut that stimulates
insulin release and is broken down
by the enzyme DPP-4.

The pharmacologic approach
to replace GLP-1 consists of either
using an analogue that is resistant
to DPP-4 (GLP-1 receptor agonists)
or a pharmacologic agent that
inhibits the activity of the enzyme
DPP-4 (DPP-4 inhibitors). GLP-1
receptor agonists (liraglutide, sema-
glutide, lixisenatide and exenatide)
increase insulin secretion by binding
to the GLP-1 receptor, stimulate
glucose-dependent insulin release
from the pancreatic islets and
decrease glucagon production, all
of which lead to improved glucose
control.'3 These analogues have a
prolonged half-life due to their vari-
able resistance to degradation by
DPP-4.

Although seemingly promising,
GLP-1 receptor agonist therapy
has several shortcomings, including
additional training for use of inject-
able medications, frequent gastroin-
testinal side effects, high costs and
the increased risk for pancreatitis.

DPP4 inhibitors (sitagliptin, saxa-
gliptin, linagliptin and alogliptin)
enhance the duration of action of
endogenous GLP-1 by blocking its
breakdown and provide modest

REVIEW OF OPTOMETRY JUNE 15, 2019

37



Disease

glycemic control. DPP-4 inhibitors’
advantages include ease of adminis-
tration using oral route, good toler-
ability and lack of association with
weight gain or hypoglycemia. Com-
monly reported side effects include
headache, nasopharyngitis and
upper respiratory tract infection.'*
The long-term safety with DPP-4
inhibitors has not been established.
Sodium-glucose cotransporter
(SGLT)-2 inhibitors (canagliflozin,
dapagliflozin, empagliflozin and
ertugliflozin) reduce blood glucose
by increasing urinary glucose excre-
tion.'>!'® SGLT-2 inhibitors are easy
to use and only require once-daily
oral administration. They work
on all phases of glucose metabo-
lism and modestly reduce blood
pressure, weight loss and risk of
hypoglycemia. The disadvantages
include increased risk of genitouri-
nary tract and fungal genital infec-
tions. SGLT-2 inhibitors should be
used with caution in conjunction
with other medications or comor-
bidities that predispose an indi-
vidual to acute renal injury.
Research shows a new basal
insulin analogue, degludec, is lon-
ger acting than insulin glargine and
has less nocturnal hypoglycemia.
Continuous glucose monitoring
systems, when used together with
pump therapy, also show reduc-
tions in the risk for hypoglycemia.

Concomitant Morbidities
Several trials show strict glycemic
and blood pressure control are bene-
ficial for the prevention and progres-
sion of retinopathy.’® The Action

to Control Cardiovascular Risk in
Diabetes (ACCORD) Eye Study
shows a reduction of retinopathy
progression in an intensive glycemic
therapy group.!” In patients with
dyslipidemia, retinopathy progres-
sion was also slowed by fenofibrate
similar to those receiving intensive
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glycemic treatment in the FIELD
photographic sub-study. Other
research shows metabolic syndrome
is a strong, independent indicator of
DR, even to the same extent as gly-
cemic control.'® Moreover, research
shows that PDR in Type 2 diabetes
is a stronger independent correlation
factor for peripheral arterial disease
(PAD) than a diabetic duration of
10 years."”

A timely diagnosis of these con-
comitant morbidities in patients
with diabetes provides valuable
information regarding the risk of
DR. Screening for and treating con-
comitant morbidities minimizes the
risk of irreversible blindness from
DR.

Diabetic Retinal Imaging

A variety of imaging modalities can
help guide the diagnosis and treat-
ment of DR. In recent years, several
technological advancements such as
ultra-widefield (UWF) fundus pho-
tography, UWF fluorescein angiog-
raphy (FA) and optical coherence
tomography angiography (OCT-A)
have been adopted by eye care
practitioners for screening, evalua-
tion and diagnosis.

Fundus photography is still a
crucial tool in the education and
management of DR. The standard
fundus photo image captures 30°
of the posterior pole, including the
optic nerve and macula.? These
static images can easily be manipu-
lated and magnified to detect
changes in progression or improve-
ment in diabetic eye disease.

Widefield fundus photography
includes the posterior retina up to
vortex vein ampullae, captures up
to 105° field and allows for imag-
ing of the peripheral retina.?'*? In
comparison, newer UWF images
capture at least four vortex ampul-
lae in a single image and up to 200°
of the retina.?*?? The increased

use of widefield and UWF imaging
for DR has begun to reveal more
information about the pathology
of diabetic eye disease.”*** Using
UWF retinal imaging, a 2015 study
demonstrated that patients with
predominately peripheral diabetic
lesions had a more than fourfold
greater chance of progressing to
proliferative disease than those
with more centrally located reti-
nopathy.?

Fluorescein angiography (FA)
can help evaluate retinal vascula-
ture changes associated with DR.
Recently, a technique was devel-
oped that improved peripheral
retina imaging through combining
widefield imaging with FA. UWF-
FA provides valuable information
about the retina, blood vessels,
peripheral neovascularization and
the extent of retinal nonperfusion.

Detection of nonperfused areas
in the peripheral retina has given
new insight into the pathogenesis
of DME. Investigators hypoth-
esized that areas of nonperfused
peripheral retina are a source of
VEGEF, which can contribute to
the formation of DME.?” Targeted
retinal photocoagulation (TRP)
can help reduce VEGF production,
resulting decreased severity and
extent of macular edema.?$*

The combination of macular
laser, anti-VEGF therapy and TRP
may prove to be an important
treatment approach for DME while
also minimizing the side effects of
visual field loss from retinal laser.
It should be noted that this is theo-
retical in nature, as no conclusive
evidence shows that TRP is supe-
rior to panretinal photocoagula-
tion (PRP).

Optical coherence tomography
(OCT) uses high definition resolu-
tion to evaluate retinal anatomy
and is imperative in the assessment
of the macula in diabetic patients.
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Foveal enlargement and perifoveal capillary remodeling detected with OCT-A in
a diabetic eye without funduscopically visible diabetic retinopathy. Red arrows

point to subtle areas of capillary nonperfusion, while yellow circles highlight

microaneurysms.

OCT has the capability to measure
and quantify macular edema and
is perhaps one of the most valu-
able tools in managing DME. OCT
helps to distinguish between cen-
ter-involved or non center-involved
DME, which is an important
factor in determining therapeutic
interventions.*

OCT-A technology enables the
eye care provider to visualize vas-
cular and morphological changes in
the layers of the retina and choroid.
This new technology has proved
helpful in providing a better under-
standing of pathophysiology and
treatment efficacy. We can now
visualize vascular abnormalities,
including areas of capillary nonper-
fusion, changes in the foveal avas-
cular zone (FAZ), choriocapillaris
flow, clustered capillaries, dilated
capillary segments, tortuous capil-
laries, regions of capillary dropout,
reduced capillary density, abnormal
capillary loops and areas of neo-
vascularization.?** One interesting
OCT-A-based study found that the
FAZ is larger in diabetic eyes than
healthy eyes, even prior to the devel-
opment of clinical DR. They further

suggested that OCT-A may be useful
in both screening for DM before a
systemic diagnosis has been made
and determining which diabetic eyes
are at higher risk of DR.3?

Retinal imaging has become
increasingly valuable in the
management of DR, as well as
understanding its pathophysiol-
ogy. Fundus photography provides
documentation of progression or
regression of DR and is commonly
utilized as a screening tool. FA
detects areas of retinal ischemia,
vascular leakage and macular
edema. OCT is important for the
detection and management of mac-
ular edema. Multimodal data are
being integrated by artificial intelli-
gence-based systems in the screen-
ing and management of DR.3*

Treatments

It is no secret that anti-VEGF
therapies have become the main-
stay of treatment for many patients
with DME. Anti-VEGF therapy

is proving to be superior to laser
treatments, which are associated
with resultant tissue damage and
vision loss.> Intravitreal Lucentis
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(ranibizumab, Genentech) and
Eyelea (aflibercept, Regeneron)

are FDA-approved therapies often
used for DME, whereas intravitreal
Avastin (bevacizumab, Genentech)
is administrated off-label.*3” The
RISE, RIDE, VIVID and VISTA
studies all support anti-VEGF
agents over laser and early inter-
vention in patients with DME to

maximize potential visual acu-
1+v 38,39

1ty.

In a two-year randomized clini-
cal trial, Protocol T compared three
anti-VEGF agents (ranibizumab
0.5mg, aflibercept 2.0mg and
bevacizumab 1.25mg) for the treat-
ment of DME.* After two years of
follow up, patients with an initial
BCVA of 20/50 or better achieved
similar visual improvement with all
three drugs. Aflibercept was associ-
ated with the greatest reduction
in mean central macular subfield
thickness on OCT. Patients present-
ing with BCVA of 20/50 or worse
had the greatest visual improve-
ment at one year with aflibercept;
however, the results diminished and
were no longer statistically signifi-
cant at the two-year mark.

For the treatment of center-
involved DME, there may be rea-
son to prefer one anti-VEGF over
another; however, all three agents
investigated in Protocol T were
beneficial for most patients.

The treatment paradigm for PDR
is also starting to shift in favor
of injectable therapeutic agents.
The Diabetic Retinopathy Clini-
cal Research Network conducted
a major randomized clinical trial,
Protocol S, for the pharmacologic
treatment of PDR using ranibi-
zumab compared with PRP.#1:42
The two-year findings of Protocol
S revealed that ranibizumab was
non-inferior to PRP with a mean
gain of +2.8 letters vs. +0.2 letters
in the PRP group.® Although these
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results were quite promising, the
role of ocular anti-VEGF therapy
for PDR is less clear. Patients may
require indefinite injections and
monitoring due to the limited half-
life of these drugs.

The CLARITY study is the first
randomized controlled trial of
intravitreal aflibercept in PDR. The
results provide substantial evidence
that the visual outcome in those
with active PDR at one year with
aflibercept is superior to PRP.#*

The ongoing PANORMA study
is evaluating aflibercept injections
in patients with moderate and
severe non-proliferative diabetic
retinopathy (NPDR). Results are
impressive with patients exhibiting
a two-step or greater improvement
based on the Diabetic Retinopathy
Severity Scale (DRSS).* The impli-
cations of this study are significant
as there is a realistic potential for
many patients to opt for earlier
pharmacological intervention if
worsening stages of NPDR or PDR
can be prevented.

It should be noted that anti-
VEGEF agents have gained favor-
ability for treating DME and PDR
over the past decade; however,
focal/grid photocoagulation and
PRP remain the gold standard
treatments for DME and PDR,
respectively.

Artificial Intelligence

The infusion of artificial intelli-
gence (Al) into eye care is progress-
ing every day. The field of AT has
recently experienced significant
advancements in image recognition
due to a technique called deep learn-
ing (DL) which, when applied to
current imaging, results in improved
diabetic eye disease recognition and
identification of progression. One
study applied DL to retinal pho-
tography to create an algorithm to
automatically detect the presence

of DR and DME using 128,175
macular-centered retinal images.
Results show astounding sensitiv-
ity and specificity for referable DR
more than 90%.% DL has also been
applied to macular OCT scans. A
2018 study shows that DL achieves
excellent accuracy in the detection of
retinal fluid across several macular
diseases and OCT devices. Further-
more, Al results were in high con-
cordance with manual expert clinical
assessments.*’*

Such Al devices and software
provide a quantitative and quali-
tative analysis without the need
for manual interpretation. This
opens the realistic potential of Al-
based programs for use outside the
optometrists and ophthalmologists’
office. The integration of Al can
be expected to radically change
clinical practice with more people
getting screened for retinopathy
remotely. Al will continue to
expand and become an auxiliary
component and useful tool in DR
screening, but Al cannot replace
the role of eye care providers in
clinical diagnosis and management.
Although there are challenges
ahead, AI will likely impact optom-
etry practices in the coming decades
by providing increased efficiency,
reducing overall costs, improv-
ing access to care and ultimately
reducing the strain on our current
healthcare system.

Dr. Gentry practices at the Harry
S. Truman Memorial Veterans’ Hos-
pital in Columbia, Mo.

Dr. Ho practices at the Central
Texas Veterans Health Care System
Austin Outpatient Clinic in Austin,
Texas.

Dr. Zimbalist practices at the
Harry S. Truman Memorial Veter-
ans’ Hospital in Columbia, Mo.

Dr. O’Brien is a 2019 graduate of
the University of Missouri-St. Louis
College of Optometry.
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How to Stay One
Step Ahead of AMD

New diagnostic tools can help you ID suspects and initiate preventative measures.

ge-related macular degen-

eration (AMD), a bilateral,

progressive retinal disease,

is a major health problem
that is too often undiagnosed.
Although most optometrists think
they have more glaucoma patients
in their practice than they do AMD
patients, AMD is three times as
prevalent as glaucoma. In fact,
AMD is more common than all of
glaucoma and diabetic retinopathy
combined.'

A recent study found approxi-
mately 25% of eyes rated as normal
during a primary eye care pro-
vider’s dilated eye examination had
macular characteristics indicative
of AMD, revealed by fundus pho-
tography and trained raters.* The
reasons for the missed diagnoses
remain unclear, but improved AMD
detection strategies are needed to
ensure patients receive appropriate
treatment before irreversible vision
loss occurs.
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By Amanda Legge, 0D

Traditionally, AMD is diagnosed
when a dilated fundus examination
reveals clinically evident drusen or
RPE changes. A litany of diagnostic
testing for AMD exists, includ-
ing optical coherence tomography
(OCT), OCT angiography (OCT-
A), multispectral imaging, fundus
autofluorescence and photography,
microperimetry, electroretinography
and retinal angiography.

But optometrists can truly stay
ahead of AMD if they change the
way they approach the disease, by
identifying AMD risk during rou-
tine examinations and by using a
new diagnostic tool, dark adapta-
tion, which can identify the earliest
functional biomarker of AMD. This
method of identifying “AMD sus-
pects” is much like diagnosing glau-
coma suspects—a careful history
and clinical examination may reveal
risk factors that warrant further
testing to determine if the disease is
truly present.

A New Look at AMD
The macula encompasses the most
posterior region of the retina within
the vascular arcades and, as a
whole, has significantly more rods
than cones—only the central fovea
is cone dominated in the macula.®
Rod loss is the beginning of AMD,
as rods are affected earlier and
more severely than cones through-
out the disease progression. Only
much later in the disease process
are cones affected, which correlates
with a decrease in visual acuity.®
Because rod deterioration happens
in the earliest stages of AMD, dark
adaptation becomes affected much
earlier than visual acuity declines.”
Research shows AMD causes
anatomic and functional conse-
quences before clinical signs of dru-
sen appear. However, by the time
drusen are visible, the patient has
already had AMD for several years.
Drusen are a manifestation of cho-
lesterol locally produced by the



retinal pigment epithelium (RPE)
and deposited as a wash under the
entire macula in Bruch’s membrane.
This microscopic cholesterol layer
is the hallmark defect of AMD, as
electron microscopy in donor eyes
has proven patients without AMD
do not have this abnormal layer of
cholesterol. Although the layer is
not yet visible in living eyes using
current diagnostic tools, it does
significantly delay dark adaptation,
even early in the disease before
clinical signs are evident.”

As the disease progresses, this
cholesterol layer continues to accu-
mulate, resulting in focal areas suf-
ficiently thickened to be clinically
visible as drusen. This additive
cholesterol accumulation causes
inflammation, oxidative stress and
disruption of oxygen and nutrients
(such as vitamin A, a deficiency of
which further hinders dark adapta-
tion) supplied to the outer retina.
Ultimately, this causes organized
apoptosis of photoreceptors in the
macula.>!” The retina naturally
combats oxidative stress with its
own antioxidants: the human mac-

Retina Map Change Analysis

ula pigments consisting of lutein
and zeaxanthin.'! In addition, anti-
oxidant nutritional supplementa-
tion can help patients delay vision
loss in AMD.

Macular pigment optical density
(MPOD) measures the macular
density of these pigments to deter-
mine if patients have an adequate
amount to combat this stress.

Identifying AMD Risk

Risk factors for AMD identifiable
with careful history include age,
family history, Caucasian race,
smoking, obesity and comorbid
conditions such as hypertension,
hypercholesterolemia and diabe-
tes.!>1* While declining night vision
and contrast sensitivity occur in
normal aging, these symptoms
occur more severely and more
quickly in macular degeneration;
therefore, it is reasonable to con-
sider these symptoms as potential
risk factors when diagnosing
AMD.* During clinical examina-
tion, any evident drusen, RPE
mottling or both can be considered
structural risk factors for AMD,

Right / OD Retina Map Change Analysis

similar to how increased or asym-
metric optic nerve cupping causes
glaucoma suspicion.!> As with vari-
able cup-to-disc ratios in glaucoma,
drusen and RPE changes can be
normal age-related changes or early

The patient’s color photography shows
drusen with mild RPE changes in both
eyes with mild macular thickening
beginning in the left eye (bottom) that
coincides with subretinal fluid identified
with OCT.

This 71-year-old Caucasian female with small, hard drusen OU had abnormal dark adaptation and was diagnosed with AMD in 2016
(top OCT images). Even with treatment, the size and number of her drusen worsened and her dark adaptation progressed over time.
She was being monitored routinely with dilated examinations every three months due to this quick progression and high risk of
converting to wet AMD. On one of these routine exams, her visual acuity was 20/25-1 0D and 20/25+2 0S. She had no symptoms to
report, and her Amsler grid had been stable during both at-home and in-office testing. Dilated exam revealed macular thickening
0S, which was confirmed as subretinal fluid on OCT. The patient was referred to a retinologist who confirmed the presence of CNV
with fluorescein angiography and initiated anti-VEGF treatment the same week. Today, her visual acuity remains 20/25 0S and she
is still asymptomatic (bottom OCT images).
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signs of true macular degenera-
tion—risk factors, not diagnostic
signs. Patients with drusen 125pm
or larger, indistinct soft or reticular
drusen, total drusen area of half the
disc or more and hyperpigmenta-
tion are statistically at higher risk
for AMD. "

Newer testing can now identify
additional risk factors such as
reduced macular pigment density.
MPOD instruments measure the
ratio of central blue light absorp-
tion to the peripheral absorption
rate to determine the amount of
macular pigment present. The more
blue light absorbed centrally, the
higher the MPOD score, which cor-
relates to denser macular pigment.'®
Research shows higher MPOD
scores are associated with a slower
AMD progression rate and lower
risk of advancing to severe AMD.
Low MPOD levels are associated
with increased risk of progression
to late AMD."”

The Age Related Eye Disease
Study 2 (AREDS2) found that add-
ing lutein and zeaxanthin to the
original AREDS 1 formulation and
removing the beta carotene reduced
the risk of progression to advanced
AMD compared with those taking
the original AREDS 1 formula-
tion.!® This effect was even more
pronounced in patients who had
low intake of dietary lutein and
zeaxanthin. However, participants
in AREDS2 participants had signifi-
cantly higher lutein and zeaxanthin
serum levels compared with the
general population. But even these
well-nourished participants had
significantly reduced risk of progres-
sion with lutein and zeaxanthin sup-
plementation than those without.'®

Thus, although low MPOD
is not diagnostic of AMD, it is a
strong risk factor for developing
AMD and the likelihood of disease
progression. Moreover, MPOD is
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a modifiable risk factor because
supplementation can increase low
MPOD scores and decrease risk of
progression to severe AMD. %1920
Determining genetic risk is some-
what complex; at least 19 genes
are known to be involved in vari-
ous AMD pathways, including the
complement, immune/inflamma-
tory, extracellular matrix and DNA
repair/protein binding pathways.?!2?
A growing body of literature sug-
gests a subset of genetic variables
along with demographic, behavioral
and ocular signs can be highly pre-
dictive of risk to advanced AMD
and vision loss.?? Individuals at a
higher genetic risk should be con-
sidered for earlier screening or, if
diagnosed with the disease, should
be monitored closer as they are at a
higher risk of progression.

New Technology for
Diagnosis and Management
Evaluating structure and function
together is extremely helpful in
clinical practice to help diagnose
AMD and possibly determine the
rate and extent of progression.
Studies of structure to diagnose
AMD and its associated findings
including include OCT, OCT-A,
color photography, multispectral
imaging, fundus autofluorescence
and fluorescein angiography. Stud-
ies of function include hyperacuity
perimetry, microperimetry, Amsler

DA Differentials

Conditions other than AMD that can present
with poor dark adaptation include genetic
retinal disorders and vitamin A deficiency.
In the aging population at risk for AMD,
these differential conditions will present
with retinal findings of inherited retinal
disease or will have a systemic history of
malnutrition. Thus, they are fairly simple to
rule out with patient history, clinical exami-
nation and ancillary testing.?*%"

grid and visual acuity. As clinicians,
enhanced confidence in detailed
macular evaluation and proper
interpretation of test findings aids
in earlier diagnosis of AMD and
differentiating it from other macu-
lar diagnoses. Here is a look at
several new tools available to help
clinicians diagnose AMD as early
as possible and manage patients
throughout the treatment regimen:
Dark adaptation. This is the
only functional biomarker of AMD
and does not measure risk.>?’
Although dark adaptation does
have a tendency to decline with
normal aging process, it is statisti-
cally more severe in AMD. It can
be measured using the AdaptDx
adaptometer (Maculogix), which
uses a bleaching flash and then
records the response to stimuli until
the rod intercept (the time it takes
for the eye to adjust from bright
light to darkness) is reached. The
test experience is similar to a visual
field and takes from a few moments
up to 20 minutes. The AdaptDx has
normative values to differentiate
between normal age-related night
vision decline and true abnormali-
ties in the rod intercept time found
in early AMD. For the detection of
AMD, the test has a high sensitiv-
ity, correctly identifying 90.6% of
confirmed AMD cases as well as a
high specificity, identifying 90.5%
of confirmed normal cases.”*
Fundus autofluorescence (FAF).
Because the RPE plays a signifi-
cant role in the development and
advancement of AMD, understand-
ing its metabolic health is extremely
helpful. General observations of
FAF patterns in AMD suggest that
elevated lipofuscin causes increased
FAF in early stages of AMD
associated with drusen and RPE
metabolic stress, while decreasing
RPE lipofuscin is associated with
advancing stages of AMD as the
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Case Example
A 61-year-old Caucasian female pre-
sented with 20/20 best-corrected vision
and a chief complaint of deteriorating
night vision, particularly when driving. She
denied a family history of AMD. She is
not a smoker, is not overweight and has
no systemic diagnoses or medications.
Because she is older than 50, Caucasian
and had a complaint of night vision
decline, we recommended she undergo
dark adaptation testing due to concern of
moderate AMD risk. Dilated fundus exam
also revealed small, deep, symmetrical
drusen in both eyes that was subtle but
present. Her dark adaptation was mark-
edly abnormal at 10.56 minutes OD and
14.34 minutes 0S. A normal rod intercept
time is considered less than 6.5 minutes.
After correlating these findings, the
patient was diagnosed with early dry AMD
in both eyes. She was given extensive
education about the condition and the
importance of regular follow-up care to
monitor for progression. We recommended
she take supplements, use UV-blocking
sunglasses outdoors and blue-blocking
lenses indoors, focus on a healthy life-
style and diet and remain compliant with
routine primary care visits to evaluate
and manage any future comorbid condi-
tions. She is also now monitored every six

The patient’s macular color photographs show small hard, deep, drusen that is overall
symmetric in both eyes.

The patient’s OCT shows more prominent central drusen 0D (top) compared with 0S
(bottom); however, small drusen are definitively present OU. The OCT confirms no
macular atrophy or increased thickness for concern of CNVM at this time.

months with dilated fundus examination

for progression to possible wet AMD.

The patient’s rod intercept time is
statistically significant abnormal more
so in the left eye than the right, at
10.56 minutes 0D and 14.34 minutes
0S. The rod intercept time is normal if
the test is completed in less than 6.5

minutes, which accounts for the normal

age increase for dark adaptation.
After ruling out the other possible
diagnoses that cause delayed dark
adaptation for this patient’s case, the

diagnosis was definitively made as AMD

with functional deterioration of dark
adaptation.
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Diagnosis

RPE is damaged and ultimately
stops lipofuscin production.?®?
FAF is particularly helpful in
identifying basal laminar dru-
sen, which signal a higher risk of
advancement to wet AMD.3 Basal
laminar drusen present on FAF as
drusenoid lesions that significantly
outnumber clinically evident drusen
or drusen visible with other modali-
ties.’! Identifying basal laminar dru-
sen earlier in disease process allows
earlier intervention and close moni-
toring for the development of cho-
roidal neovascularization (CNV).

Studies show patterns of FAF in
both CNV and geographic atrophy
(GA).3%3 On FAF, classic CNV
presents as focal darkening in an
area of confirmed retinal thicken-
ing—likely due to the position of
CNV and blockage of natural auto-
fluorescence. An increase in autoflu-
orescence may be noted inferior to
the precise location of leakage, illus-
trating a gravitational pooling of
lipofuscin. However, these findings
are inconsistent for recent-onset,
small-area occult CNV or retinal
angiomatous proliferative lesions.*

FAF is more accurate in delineat-
ing the area and progression of GA,
as it reveals a markedly decreased
(black) signal with sharp borders.
In some cases, a border of hype-
rautofluorescence is seen around
the GA lesion—a strong indicator
of likely GA progression.3? The
exact borders of GA are more easily
identified by FAF than by color fun-
duscopy, yielding a more accurate
assessment of the extent and antici-
pated progression.

OCT and OCT-A. The cross-
sectional, semi-histological images
obtained with OCT have become
invaluable in AMD management.
Not only does OCT report qualita-
tive data but also quantitative mea-
surements of increased thickness
due to drusen or fluid or decreasing
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atrophic changes in micrometers
with serial imaging. OCT can local-
ize and detect RPE detachments,
subretinal fluid, intraretinal fluid,
RPE tears, disciform scars and new
neovascular membranes.**

OCT-A is a new and promising
diagnostic tool for the detection of
CNV, although it is still considered
a noninvasive complement to cur-
rent testing such as fluorescein angi-
ography. Currently, OCT-A does
not image slow leakage well, as it
can only detect blood flow above
a minimum threshold.?> However,
future research will improve these
capabilities to hopefully decrease
the need for more invasive testing.>

Macular microperimetry and
hyperacuity perimetry. This is a test
of macular function that correlates
sensitivity abnormalities with a
precise fundus location based on
the visual skill of hyperacuity. By
correlating function with structure,
early metamorphopsia functional
change can be identified and con-
firmed with other structural imag-
ing techniques. In intermediate
AMD, microperimetry can detect
localized functional changes of
atrophy or neovascularization.*® By
comparing these functional changes
to a specific retinal locale with OCT
or FAF, clinicians can identify the
precise size and location of advanc-
ing disease. Microperimetry can
also track progression over time
by determining what changes are
statistically significant and not an
inherent variation.?’

The ForeseeHome automated, at-
home device is a tool that transmits
monthly hyperacuity testing reports
to the prescribing doctor to review.
In addition, if a statistically signifi-
cant change is noted the doctor is
immediately alerted to perform a
dilated fundus examination sooner
than the routinely scheduled visit.
Research shows 94% of patients

using the ForeseeHome device who
converted to wet AMD retained
better than 20/40 vision compared
with only 62% of patients using
conventional methods.*

Management
With no cure for AMD, the goal is
to delay or prevent the onset of late-
stage AMD with early diagnosis and
therapy. In addition, early diagnosis
of conversion to wet AMD allows
early intervention with anti-vascular
endothelial growth factor (VEGF)
therapy, which shows improved
long-term visual prognosis. How-
ever, despite long-term anti-VEGF
therapy, patients still have a risk of
AMD progression, itself resulting in
vision loss.3*40

By using risk factor analysis, new
technologies such as dark adapta-
tion and careful dilated exam, AMD
can be diagnosed earlier than ever
before. Patient education and man-
agement recommendations include
lifestyle changes such as weight
control, exercise and healthy diet as
well as control of comorbid condi-
tions such as diabetes, hypertension
and high cholesterol—all of which
can improve long-term outcomes.
Studies show UV protection out-
doors and blue-blocking lens protec-
tion indoors can help to reduce the
risk of progression of AMD in stud-
ies.** A serious recommendation
of smoking cessation is essential, as
this is the foremost modifiable risk
factor that contributes to the devel-
opment of advanced AMD.*

Nutritional supplementation has
become a controversial topic in
recent years, but overall research
recommends prescribing a high
quality carotenoid supplement over
no supplementation.* Because
nutraceuticals are not FDA regu-
lated, it is important that clinicians
recommended a specific brand at
the doctor’s discretion.
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Diagnosis

To promptly identify conversion
to wet AMD, clinicians must prop-
erly educate patients on the differ-
ence between dry and wet AMD
and the importance of watchful
waiting with routine dilated exami-
nations. Patients should be moni-
tored in two to six month intervals,
depending on the individual patient
and their risk factors and the rate
of progression over time. Follow-up
should consist of a careful dilated
macular examination as well as
testing.

Serial dark adaptation testing
can help clinicians assess how
quickly the patient’s disease state is
progressing and make an informed
decision about how often the
patient should be monitored. The
dark adaptation rod intercept score
can change significantly over time,
and monitoring it provides greater
confidence when determining moni-
toring schedules.

Detecting conversion to wet
AMD as soon as possible is crucial
to avoid rapid vision loss. There-
fore, to truly stay ahead of AMD,
clinicians must diagnose the disease
in the earliest stages possible, initi-
ate treatment and provide patient
education—all of which will hope-
fully prevent advancement to late-
stage disease. M

Dr. Legge is in private practice
in Wyomissing, PA, and has an
advanced studies certification in ret-
inal disease from Salus University.
Disclosure: Dr. Legge is a speaker
for Maculogix.
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10th Annual Retina Report

A Field Guide to
Retinal Holes and Tears

Review the clinical appearance of these elusive conditions.
By Mohammad Rafieetary, 0D, and Stephen Huddleston, MD

etinal holes and tears are
commonly encountered
during dilated fundus
examination of both
symptomatic and asymptomatic
patients. Retinal defects come in
different shapes and sizes and may
be either partial or full thickness.
Their causes are equally varied.
What follows is a pictorial,
instructive guide depicting and
describing various types of retinal
holes and tears, their possible eti- Fig. 1. Atrophic retinal hole (red arrows) noted both on (A) fundus photograph and
ologies and management strategies.  (B) OCT. The ring of pigmentation (blue arrows) is a reactive repair due to separation
of neurosensory retina and the retinal pigment epithelium. (C) A large atrophic hole
Atrophic Retinal Holes noted in routine examination and subsequently treated with laser.
These are most often found dur-
ing routine exam of the peripheral
retina (Figure 1). Most patients
exhibiting these have no associated
symptoms. While atrophic holes
occur secondary to focal degenera-
tion of the neurosensory retina and
are not resultant from vitreous
traction, they can exhibit surround-
ing areas of abnormal vitreoretinal
adhesion (Figure 2).'* Often, these
holes are contained within, or are
adjacent to, lattice degeneration
and may be partial or full thickness
(Figures 3 and 4)."

Fig. 2. The above images display
atrophic retinal holes (blue arrows)
with surrounding regions of
vitreoretinal adhesion (red arrows)
visible in the images above and also
at left.
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Fig. 3. Lattice degeneration with multiple
retinal holes. OCT shows a full-thickness
break (blue arrow) and surrounding sub-
and intraretinal fluid (red arrow) in the
so called “cuff of fluid.” The progression
of this fluid can lead to a chronically
progressive rhegmatogenous retinal
detachment.

Fig. 4. The small crevices (blue arrow)
noted within patches of lattice usually
represent a partial excavation of the
neurosensory retina. As these can he
considered “partial-thickness holes,”
there is no threat for chronic flux of
fluid to the subretinal space. Gareful
examination and scleral depression

is needed to distinguish between full-
thickness and partial-thickness retinal
holes, as their management can vary.
OCT can help make the distinction.

Fig. 5. Chronic inferotemporal
retinal detachments (red
arrows) noted in these
asymptomatic patients. In one
patient (A) the atrophic hole
(blue arrows) is an isolated
finding, whereas in a different
patient (B) the atrophic hole
(blue arrow) is associated with
lattice degeneration (yellow
arrow).

Fig. 6. Laser prophylaxis is
noted around a single atrophic
hole (previously noted in
Figure 1A) and multiple holes
(noted in Figure 3B). Here, in
(A), you can see blanching of
the laser immediately after
application, while in (B) a
typical hyperpigmentation is
noted with time.
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Fig. 7. Vitreous tufts are
congenital vitreoretinal
developmental anomalies. They
can present as (A) non-cystic
tuft, (B) cystic tufts or (C)
tufts with an adjacent partial-
thickness hole, seen here on
fundus and OCT images.

Fig. 8. These images show examples of round operculated holes. In (A) the patient’s
operculum remains attached to the edge of the retinal hole. On OCT the cuff of fluid
is noted surrounding the hole. In a different patient (B), although the operculum is
released in the vitreous cavity (blue arrow), the edge of the retinal hole is lifted,
allowing fluid to access the subretinal space (blue circle).

Fig. 9. These cases display irregular retinal breaks with localized subretinal

fluid, causing subclinical rhegmatogenous retinal detachments. The first patient

(A) requires surgical intervention, either pneumatic (followed by retinopexy) or
vitrectomy with gas and laser to repair the retinal detachment, since the excessive
fluid around the retinal hole will not allow laser alone to be effective. The second (B)
can be treated by prophylactic laser.
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There is no clear consensus for
management of atrophic retinal
holes; therefore, many practitioners
elect to monitor.>® However, a
full-thickness retinal hole can allow
transmission of fluid from the vitre-
ous cavity to the subretinal space
and may result in subretinal fluid
accumulation and a rhegmatog-
enous retinal detachment (RRD).’

Often, atrophic round holes lead
to slow-growing chronic detach-
ments (Figure 5).° RRDs located
in the inferior or temporal retinal
quadrants, or both, are often
found in completely asymptomatic
patients not aware of superior or
nasal field loss.’

Laser prophylaxis of atrophic
holes may reduce the risk of retinal
detachment and carries minimal to
no risk (Figure 6).%°

Operculated Retinal Holes
Unlike atrophic holes, operculated
holes usually originate in focal
areas of vitreoretinal abnormali-
ties. Their predecessors may be
defined as retinal tufts or any other
pathology causing either an exces-
sively strong vitreous adhesion or
especially weak retinal structure.
A formative event may then be
precipitated by trauma or a natural
release of vitreous traction resulting
in a full-thickness hole and an over-
lying retinal operculum.”

Vitreous tufts are congeni-
tal vitreoretinal developmental
anomalies. These have cystic and
non-cystic variations (Figure 7).
The separation of this abnormally
adhered vitreous clump during a
broad or localized posterior vitre-
ous detachment (PVD) can result
in round operculated holes (Figure
8). Others can result in irregular-
shaped operculated retinal holes
(Figure 9). These holes can cause
chronic or acute RRDs (Figures 9
and 10). 10



Fig. 10. Patient (A)’s images reveal an
operculated hole resulting in an acute
RRD. Patient (B), who had a pre-existing
lattice, displays an operculated hole
during PVD resulting in acute RRD.

Fig. 11. The patient in Figure 8B is
shown here following prophylactic laser
treatment. The partial resolution of the
fluid cuff is noted while progression to
retinal detachment is avoided.

Fig. 12. Image (A) reveals HSRT (blue
arrow) with no associated symptom or
retinal detachment; however, a small
retinal hole (red arrow) has resulted in a
slowly progressing retinal detachment,
causing a slow-moving shadow in the
patient’s peripheral vision. In (B), a
horseshoe retinal break (blue arrow)
associated with lattice degeneration (red
arrow) is seen in an asymptomatic patient.

Fig. 13. Following PVD symptoms this
patient (A) developed a superotemporal
RRD caused by a small HSRT (blue
arrow), while another patient (B) has
developed an inferior macula off RRD
from HSRT (blue arrow). These patients
required surgical intervention. The RRD
in (C) is caused by more than one retinal
tear, not an uncommon finding.
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Diagnosis

Retinal dialysis is
a break in which the
anterior portion is
adjacent to the ora
serrata (Figure 16A).
The majority of
these cases are asso-
ciated with ocular
trauma, and most are
diagnosed in young
patients without
posterior vitreous
detachment. Manag-
ing retinal dialysis
can be challenging as
well.

Retinal detachment
may be prevented by
treating the extent of
the dialysis with laser
retinopexy. If retinal
detachment is pres-
ent, treatment needs
to be tailored to the

Fig. 14. Far left, horseshoe tears without
retinal detachment (A) are treated with
laser. The immediate and long-term of effect
of laser (B) is shown, while in long-term

individual patient.
Options include:
vitrectomy with gas
or oil, scleral buck-

No consensus exists on treating
symptomatic and asymptomatic
operculated holes. Prophylactic
laser is usually recommended for
symptomatic cases. Treatment of
asymptomatic holes may reduce
the risk of retinal detachment with
minimal to no risk to the patient
(Figure 11).%3

Horseshoe or Flap Tears
Horseshoe retinal tears (HSRT) are
full-thickness breaks of the neuro-
sensory retina that occur as a result
of vitreous traction and are usually
caused by PVD. Risk factors for
HSRT include aging, pre-existing
lattice degeneration, myopia and
trauma. Although flashes of light
and floaters are common symp-
toms associated with this finding,
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hyperpigmentation.

these can be observed in asymp-
tomatic patients, particularly in the
absence of RRD (Figure 12).1

Horseshoe retinal tears are the
cause of most RRDs (Figure 13).>1°
All HSRT should be surrounded by
laser soon after diagnosis (Figure
14).

Giant Retinal Breaks and Retinal
Dialysis

Giant retinal breaks are full-
thickness tears that extend at least
three clock hours (Figure 15).
Retinal detachments caused by
giant breaks may require different
surgical modalities compared to
other RRDs. For instance, perfluo-
rocarbon (PFO) may be used to
unfold a retinal detachment intra-
operatively.!’-12

ling with or without

vitrectomy, and laser
retinopexy may still be used if the
detachment is limited (Figure 16B).
Making the appropriate surgical
decision leads to good outcomes in
the vast majority of patients.!3!?

In Conclusion

Retinal holes and tears come in
all shapes and sizes with varying
management strategies and risk for
complication. The one complica-
tion associated to some degree
with all forms of retinal breaks

is retinal detachment, which can
result in significant vision loss.

As such, all retinal holes and
tears —regardless of size, location
or shape—should be thoroughly
evaluated and properly managed
to reduce risk of vision loss for
affected patients. M



a near total RRD.

Fig. 15. This more-than-three-clock-hour wide retinal break
(A) with limited retinal detachment is seen, while (B) shows

Dr. Rafieetary is an optometrist
with Charles Retina Institute in
Germantown, Tenn.

Dr. Huddleston is a vitreoretinal
surgeon at the Charles Retina Insti-
tute in Germantown, Tenn.
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Pathways to Premium IOL
Outcomes & Successful
Surgical Comanagement

How the right approach to pre- and
postoperative care can ensure optimal
IOL outcomes for your patients.

Correcting Presbyopia
Using Innovative IOL
Technology

BY MARC BLOOMENSTEIN, OD, FAAO

[Datient lifestyles and evolving technology are trans-

forming the way we treat the growing population of
presbyopic patients. Today's presbyopes live their lives
differently than previous generations. They are more
active, they are working longer, and their near vision is
defined as the ability to view cell phones and other dig-
ital devices clearly. Moreover, they want to look younger
and be free from the burden of eyeglasses.

We need to keep in mind that today’s presbyopia
patients have higher expectations regarding presbyopia
correction, so traditional options most likely will fall short.

DISCUSSING PRESBYOPIA WITH
PATIENTS

We play an important role in educating our patients
about the visual changes that occur as they age. The
term dysfunctional lens syndrome (DLS)—which de-
scribes the natural changes that occur in the crystalline
lens after about age 42—is a good way to explain this
natural process to patients. We should begin the conver-
sation about DLS when patients are in their 30s and 40s.
Wrinkles, gray hair, and other changes occur as we age,
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and the crystalline lens is not immune to the aging
process. Over time, layers are added to the lens,
which become more compact. In addition, disulfide
bonds accumulate, and the lens stiffens, leading to
changes in optics. Diagnostic technology can help us
evaluate how patients’ vision quality is declining.

Figure 1shows DLS stages.

In stage 1, we can prescribe reading glasses, mul-
tifocal contact lenses, corneal inlays, or blended or
monovision laser vision correction or offer refractive
lens exchange.

In stage 2, we need to talk to patients about subjec-
tive symptoms, knowing that lenticular changes will
affect their vision even in the absence of a refractive
change. Therefore, we should reassure patients that
we will continue monitoring their eyes and ask them
to notify us of vision changes.

In stage 2, presbyopia can be treated with reading
glasses or multifocal contact lenses, as well as the
surgical opportunities of stage 1 DLS.

In stage 3, cataract surgery becomes necessary,
with monofocal intraocular lenses (IOLs) (distance or
monovision) or presbyopia-correcting I0Ls.

Figure 1.

Stages of Dysfunctional Lens Syndrome
Images: Marc Bloomenstein, OD, FAAO

Dysfunctional Lens Syndrome (DLS)

Stage 1 Stage 2 Stage 3
{mid 40s - early 50s) (505-60s) (605 - 80s)
+Lens stiffens and #Increasing lens haze = Cataract: a clouding

cannot change sYellow discoloration of the lens of the

shape as easily *Scatter of light eye that obstructs
*Loss of «Decreased quality of the passage of light
accommodation S

When our patients have cataract surgery, we
should be providing preoperative care, referrals, and
postoperative care. As optometrists, we should select
surgeons whose philosophies match our own and
forge a strong relationship them. We need to share
relevant information with them about the patients
they will treat, and we need to talk to patients about
what to expect when they see the surgeon.

PRESBYOPIA-CORRECTION OPTIONS
Each presbyopia-correction option has advantages
and disadvantages. For example, studies have shown

2 CE
Credits

(COPE Approved)

that progressive lenses can contribute to falls, while
patients often dislike the interference of reading
glasses. Presbyopic contact lenses can be challeng-
ing because of comfort issues in older eyes, visual
acuity problems, and chair time for the practitioner,
although advances have been made to remedy some

Figure 2.
The Ideal Presbyopia-Correcting Lens

inician

High patient satisfaction by
providing reliable outcomes

Low number of complaints
(on refractive outcomes or halos
and glare)

No significant additional
chair time

of these limitations. With regard to IOL options, here
are some observations:

Presbyopia-correcting or lifestyle IOLs, as | refer
to them, appeal to patients who desire spectacle
independence for near vision (Figure 2).

Monofocal monovision provides monofocal quality
of vision, and many patients have been satisfied with
this option.! However, some patients have reported
reduced depth perception, a feeling of imbalance,
and limited intermediate vision. And patients still
need to use glasses for night driving and prolonged
reading. Monovision with an IOL is not the same
as the contact lens version because the lens always
adds some accommodative effect, although small.

In recent years, multifocal technology has ad-
vanced.? Low-add multifocal IOLs provide near and
distance vision, although intermediate vision may be
limited. Patients may also have dysphotopsia and
need to neuroadapt to the lenses.

Extended depth of focus (EDOF) IOLs are dif-
fractive lenses that extend vision instead of offering
discrete close, intermediate, or distance vision. The
extension of the focal range means there is more
than one sweet spot.® Patients are more tolerant of
unexpected residual refractive error, which is also
helpful as a patient's ocular surface changes with
age.* Patients have a full range of high-quality contin-
uous vision with a low incidence of visual symptoms
and require glasses less often. | find that patients
only need a slight magnification for very small print.
We have obtained good results with this lens in
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patients with macular degeneration or previous
refractive surgery. Approximately 85% of patients with
EDOF IOLs wear glasses sometimes.®

PERSONALIZED VISION

Surgeons can personalize patients’ vision with
mini-monovision, or mix and match within a platform
of presbyopia-correcting IOLs. In our practice, we
implant the EDOF IOL in the dominant eye. If patients
cannot read as well as they would like, we personalize
their nondominant eye with a low-add multifocal IOL.¢
If patients are pleased with their vision in the first eye,
we implant the EDOF lens in the other eye. Mixing
and matching presbyopic IOLs offers an increased
range of vision and improves patients’ near vision.

MAKING A MATCH

When matching presbyopia-correction technology
with the appropriate patient, questionnaires can help
us learn more about our patients. We need to know
patients’ preferred reading distance, their leisure
pursuits and career demands, and how they rate near,
intermediate, and distance in terms of importance.
| give patients the near point card upside down and
then | drop it on the floor. When they pick it up, they
automatically adjust it to where they want to read and
we can see their natural reading position.

We cannot underestimate the importance of opti-
mizing intermediate distance. Patients spend the vast
majority of their time using distance and intermediate
vision—looking at the dashboard, driving, using a
computer, and watching television.

In our practice, we do not offer patients a range of
options. We write down the option that best fits their
needs and desires. In fact, patients are not looking
for choices; they are looking for the solution that will
provide the vision they need.

We need to manage patients’ expectations before
surgery, discussing their postoperative vision and
healing, as well as the potential need for glasses
for small print and the possibility of glare and halos
during adaptation. In addition, we must inform them
that postoperative enhancement occasionally is
needed.

It is especially important to manage expectations
in myopic patients. These patients should recognize
that monofocal IOLs will permanently give them
distance vision.

During preoperative visits, optometrists need to
prepare patients for the choices they will make when
they see the surgeon. It helps to provide information

on your website or give patients information to bring
home. We also need to examine and treat the ocular
surface well ahead of the time for referral. In fact,

ocular surface treatment should start at stage 1 DLS.

POSTOPERATIVE CARE

When examining patients after cataract surgery
with presbyopic IOLs, it's important to check their
binocular uncorrected vision. We should remind
patients of restrictions and that they initially may feel
off balance, but by emphasizing their binocular vision,
we can reinforce that they use both eyes.

One week after surgery, ask patients how they
are feeling and examine them, looking for signs of
infection or increased inflammation. One month after
surgery, make sure to examine patients again and
check how they are functioning. During postoperative
visits, we remind them that it will take time to neuro-
adapt to the new lens. | cannot emphasize enough
that patients expect the optometrist to let them know
how they are doing.

If results are not as expected, | learned an easy way
to remember what to search for from a renowned
surgeon, Eric Donnenfeld, MD. Dr. Donnenfeld
recommends looking at the five “C"s—check the
corneal surface, the capsule (and do a glare test),
cystoid macular edema, correction, and centration.
By evaluating the five “C"s, you almost always find a
reason for results that are less than perfect.

After each examination, results should be sent to
the surgeon.

MAKING THE CHOICE EARLY

Our patients are living longer, working longer, and
are active. The notion of optimizing reading vision
is one that becomes more interpretative. The route
patients choose to correct presbyopia will impact
their daily lives, and we can help them navigate this
journey earlier rather than later.
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Managing
Astigmatism Using
Innovative IOL
Technology

BY PAUL M. KARPECKI, OD, FAAO

o help patients achieve good uncorrected vision

from cataract surgery, it is critical to correct
astigmatism; this will greatly improve vision at all
distances.

And while more than 50% of patients with astigma-
tism are eligible for correction with a toric intraocular
lens (IOL), only 20% of patients with clinically signifi-
cant astigmatism receive these lenses, according to
the 2018 ASCRS Clinical Survey.'3

In my experience, one reason patients do not have
their astigmatism treated during cataract surgery is
because they are not aware this option is possible. As
the eyecare practitioners who spend the most time
with patients, optometrists are in a key position to
educate them about astigmatism and recommend
solutions.

PREOPERATIVE DIAGNOSTICS

Keratometry or an autorefraction is usually ade-
quate when assessing astigmatism power and axis
preoperatively in most toric IOL candidates. Optical
biometry, corneal topography, and optical coherence
tomography are also useful tools for preoperative as-
sessments. If astigmatism is present on the posterior
surface of the cornea, it will appear on the Ks.*

During the preoperative examination, keratome-
try values should be compared with cylinder in the
manifest refraction. If a discrepancy is identified,
consider other causes of cylinder, such as lenticular
astigmatism or dry eye disease. We can also assess
patients’ refractive stability by monitoring the mani-
fest refraction.

When evaluating data from assessments, consis-
tency is critical. If readings are inconsistent, assess-
ments should be repeated. We also need to compare
previous measurements to determine stability. Axis
measurements should be within 10 degrees, and
magnitude measurements should be within 0.5D of
previous readings. Keratometry readings should be
within 1.0D of the fellow eye.

Measurements also should be repeated if there is
high astigmatism in either eye (2.50D or greater) or
the patient has small or large eyes (corneal diameter

less than 10.75mm or greater than 13.0mm), or steep
or flat eyes (40.0D or less or greater than 47.0D).

The most frequent reason for inconsistency is oc-
ular surface disease. We need to be sure the patient
has a healthy tear film before performing preoper-
ative measurements.® If topography shows signs of
ocular surface disease, evaluate and treat the tear film
before repeating measurements. To reduce error, it
is also important to use the same device before and
after surgery, use select technicians, and perform
measurements before eyedrops are instilled.

CORRECTING ASTIGMATISM

There are several alternatives when performing cat-
aract surgery in patients with astigmatism—monofo-
cal IOLs with incisional correction (via on-axis incision,
or corneal relaxing incisions with a blade or femtosec-
ond laser) for patients with less than 1.0D of astigma-
tism and toric IOLs (e.g., monofocal, extended depth
of focus, multifocal, and pseudo-accommodating).

The goals of implanting toric IOLs are to deliver
excellent visual acuity, reduce or eliminate astigmatic
error, and achieve patient satisfaction. In a meta-anal-
ysis, Kessel et al. determined that postoperative cor-
rected distance vision and spectacle independence
for distance were better in patients who received
toric IOLs versus those who had non-toric IOLs, with
or without relaxing incisions.® Black reported that 94%
of eyes achieved 0.50D or less residual refractive error
after implantation of toric IOLs.’

Toric IOLs are placed closest to the nodal point, so
patients have very little distortion or rotation. These
|OLs yield better vision than patients can achieve with
glasses or contact lenses. That said, patients with
high levels of astigmatism have a slight amount of
peripheral distortion with toric IOLs, but still not as
much as with glasses.

PATIENT SELECTION

The right presbyopic toric IOL candidates should
want good uncorrected distance vision without
glasses, but be comfortable with glasses for near. It is
important to rule out significant or unstable corneal
disease affecting the ocular surface or shape.

In general, patients with more than 0.5D of regular
astigmatism are good candidates for toric IOLs
(Figure 1). Among patients who have with-the-rule
astigmatism, those with 0.75D or more cylinder are
good candidates (Figure 2). However, it is important
to determine that the astigmatism is corneal astigma-
tism, using corneal topography or keratometry (not
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the refraction). If astigmatism is in the lens, it will be
corrected when the cataract is extracted.

If a patient has against-the-rule or oblique astigma-
tism, correcting 0.5D of astigmatism will significantly
improve vision.

Figure 1.

Regular vs. Irregular Astigmatism

Patients with regular astigmatism (left) are generally
good candidates for toric IOLs, whereas those with
irregular astigmatism (right) are often more difficult to
address with toric IOLs.

Regular Irregular
Astigmatism Astigmatism

Figure 2.

With/Against-the-rule Astigmatism

Patients who have with-the-rule astigmatism (left) can
tolerate 0.75D without significant impact on patient sat-
isfaction and visual quality. In those with against-the-rule/
oblique astigmatism (right), toric IOLs generally have a
greater impact on patient satisfaction and visual quality.

With-the-rule
Astigmatism

Against-the-rule
Astigmatism

IMPACT OF RESIDUAL ASTIGMATISM

The most likely cause of patient dissatisfaction
with toric IOLs is postoperative residual astigma-
tism, according to anecdotal reports. In addition,
one study reported that if more than 1% of rota-
tion occurred, it decreased the effect of the toric
IOL by 3.3%; with 10% rotation, patients lost 33%
of the effect.®

Patients receiving presbyopia-correcting
IOLs have very high expectations of their visual
outcomes. Although monofocal IOL patients pre-
viously tolerated astigmatism, toric presbyopic
IOL patients have paid to reduce their depen-

dence on glasses, so they have less tolerance for
astigmatism.

MANAGING RESIDUAL ASTIGMATISM

If patients have residual astigmatism after im-
plantation of a toric IOL, begin by looking at the
manifest refraction. It should be repeated multiple
times to determine whether it is stable before
making a treatment decision.

We also need to examine the ocular surface.

If significant ocular surface disease is present, it
should be treated and then the manifest refraction
repeated. In addition, we need to be sure the toric
IOL is aligned properly.

There are several options to correct residual
refractive error: glasses or contact lenses, limbal
relaxing incisions or arcuate incisions, LASIK or
PRK, IOL rotation, or IOL exchange.

Glasses or contact lenses are the easiest choice,
but glasses may result in ghosting if the patient
has significant astigmatism. Standard rigid gas
permeable contact lenses unmask lenticular
astigmatism, and corrected distance visual acuity
may be suboptimal with toric rigid gas permeable
lenses.

Limbal relaxing and arcuate incisions are low risk
and relatively reliable. They can be made at the
slit lamp. Make sure to treat refractive cylinder.

Toric IOL rotation may be considered in a dissat-
isfied patient in whom the IOL is off axis. This may
occur if the target axis was incorrect, and there is
a larger impact with higher toric corrections. The
patient should have no significant spherical error,
and the posterior capsule should be intact.

If there was an error in the spherical and cylin-
drical target, the IOL may be exchanged. We must
first determine that astigmatism is regular or if
spherical error is significant. If it is still early and
the bag is intact, the surgeon can exchange the
toric IOL. If not, a monofocal IOL should be con-
sidered. An exchange is dangerous if the capsule
is open.

Note that IOL rotation or exchange should be done
before a YAG procedure. It is also important to check
for cystoid macular edema or other possible causes
of decreased vision. If there is residual astigmatism,
delay surgery on the second eye.

EDUCATING PATIENTS EARLY ON
Growing numbers of patients will need cataract
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surgery in the future. To achieve optimal out-
comes, astigmatism must be corrected. Optome-
trists play an important role in educating patients
about astigmatism correction options during
surgery and providing preoperative and postoper-
ative care.
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Optimizing the
Ocular Surface with

Advanced Therapies
BY AMY NAU, OD, FAAO

|t is our responsibility to address ocular surface dis-
ease (OSD) as part of preventative care. However,
if patients are not in acute distress, noncompliance
with recommendations is common. If we anticipate
that a patient will require lid surgery, ocular surgery,
or ocular injections, we must have a frank discussion
about the importance of treating OSD to optimize
surgical outcomes. In this context, patients are
often much more adherent to therapy and continue
treatment indefinitely.

TARGETING OSD

Contemporary practice offers a wide range of
options to treat OSD. Success is achievable when
the root cause of the condition is identified and
treated with the appropriate combination of target-
ed therapies.

The most common cause of OSD is meibomian
gland dysfunction (MGD); thus, a thorough eval-
uation of the lids and lashes is a mandatory first

step. Additional testing for lacrimal gland function,
allergies, poor nocturnal lid seal, and neuropathic
pain using a proparacaine challenge also should be
included.

MGD is extremely common, but it is easy to over-
look if we do not pay specific attention to the struc-
ture and function of the meibomian glands. Figure
1 shows potential treatments for MGD. Omega-3
fatty acid supplements often are used to treat OSD,
but research varies on their effectiveness.!

Figure 1.
Potential Treatments for Meibomian Gland Dysfunction
Image: Amy Nau, OD, FAAO

If MGD is present:
* Lid hygiene

When patients have symptoms of dryness in the
morning, we use the Korb-Blackie light test to de-
termine if there is a poor nocturnal lid seal.? In such
cases, ointment before bedtime and/or a sleep mask
will help alleviate symptoms and reduce inflamma-
tion by preventing overnight desiccating stress.

If patients” MMP-9 results are positive, and they
have a high tear osmolarity level or chronically
injected red eyes, | prescribe a pulse dose of topical
corticosteroids for two to four weeks.* Non-pre-
served steroids have been shown to be more effec-
tive but need to be compounded.* If patients have
adhered to our recommendations and show limited
improvement, and MMP-9 results are still positive
at 10 to 12 weeks, | consider cyclosporine A drops
or lifitegrast. If inflammation and symptoms persist
after six months, autologous serum drops or
amniotic fluid drops are good add-on medications.
Compounded testosterone drops help with MGD
and aqueous dry eye. Punctal plugs are effective,
but contraindicated when inflammation is present.
For patients with low tear volumes, nasal neuro-
stimulation and hydroxypropyl! cellulose ophthal-
mic inserts can help, but moisture chamber glasses
and scleral lenses will help increase tear volumes
by mechanical means. Amniotic membrane
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bandage lenses improve persistent corneal defects
and reduce inflammation, but will not treat underlying
conditions.

PATIENT EDUCATION AND INVOLVEMENT
It is very important for patients to understand their
condition. In cases of MGD, we invoke a dental model,
showing them their lids and explaining that the condi-
tion is similar to gingivitis, requiring ongoing hygiene
and care. Showing them pictures and spending time
reviewing their specific condition will enhance com-
pliance. Patients need to understand that it often will
take time for improvement, dry eye is often chronic,

and lifestyle modifications such as reduced screen time
and environmental changes are necessary. Our staff
members play a vital role in reinforcing our treatment
philosophy and providing very specific instructions.

1. Dry Eye Assessment and Management Study Research Group, et al. n-3 fatty acid supplementa-
tion for the treatment of dry eye disease. N Engl J Med. 2018; 378:1681-1690.

2. Korb D, Blackie C. The Korb-Blackie lid light test. Invest Ophthalmol Vis Sci. 2013;54:942.

3. Avunduk AM, Avunduk MC, Varnell ED, et al. The comparison of efficacies of topical corticoste-
roids and nonsteroidal anti-inflammatory drops on dry eye patients: a clinical and immunocyto-
chemical study. Am J Ophthalmol. 2003; 136:593-602.

4. Hong S, Kim T, Chung SH, et al. Recurrence after topical nonpreserved methylprednisolone
therapy for keratoconjunctivitis sicca in Sjégren’s syndrome. J Ocul Pharmacol Ther. 2007;
23:78-82.

Amy Nau, OD, FAAO, is managing partner with Korb
and Associates in Boston, a practice focusing on dry
eye and medical contact lenses.
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1.It is recommended that eye care professionals d.95%

begin discussing dysfunctional lens syndrome with
their patients when

a.Cataract surgery is necessary

b.They are in their 30s and 40s

c. They are in their 50s and 60s

d.They have symptoms of ocular surface disease

ize patients’ vision with
a. Mini-monovision

2.Which of the following is necessary in patients
with stage 3 DLS?

a.Corneal inlays

b.Monovision laser vision correction

c.Muttifocal contact lenses

d.Cataract surgery

d.Progressive lenses

outcome?

a.Cystoid macular edema

3.What is frue about monofocal monovision with b.Corneal surface
10Ls? c. Cataract
a.lt can reduce depth perception d.Capsule
b. It decreases chair time for the practitioner

c. It can cause ocular surface discomfort in older 8.

patients

d.All of the above a.Less than 20%
b.Less than 40%
¢. More than 75%
d.More than 50%

4.Itis stated that low-add multifocal IOLs

a.Provide intermediate and distance vision, but near
vision may be limited

¢. Provide near and intermediate vision, but distance

5.Approximately of patients with extended
depth of focus IOLs wear glasses at times.

6.To achieve a greater range of vision with
presbyopia-correcting I0Ls, surgeons can personal- d.20 degrees

b.ldentical low-add IOLs in both eyes
¢.Monofocal toric I0Ls in both eyes

7.Which of the following is not one of the five “C”s
recommended by Eric Donnenfeld, MD, when
searching for reasons for a suboptimal postoperative

ancy is found when keratometry values are com-
pared with cylinder in the manifest refraction, what
is stated to be another potential cause of cylinder?
a.Previous refractive surgery

b. Lenticular astigmatism

c.IOL tilt

d.Posterior capsule opacification

10. When comparing measurements with previous
readings to determine stability, axis measurements
should be within of previous readings.
a.1 degree

b.5 degrees

c.10 degrees

11. To reduce measurement errors, it is recom-
mended that .

a.The same device is used before and after surgery
b.Measurements are performed after eyedrops are
instilled

¢. Measurements are performed before ocular sur-
face treatment begins

d.B&C

12. The most likely cause of patient dissat-
isfaction with toric IOLs is reported to be

a.Preoperative optical coherence tomography
b.Preoperative assessments for ocular surface dis-

patients with astigmatism are eligible ease
for correction with toric IOLs.

c. Postoperative residual astigmatism
d.Uncorrected distance visual acuity

13.1f rotation of the toric IOL occurs, it
decreases the effect of the toric IOL by 33%.
a.5%

9.During the preoperative assessment, if a discrep-  b.10%



c.20%
d.30%

14. If residual astigmatism is present after implantation
of a toric IOL, it is recommended that the practitioner
assess for

a.Toric lens misalignment

b.Ocular surface disease

c.Glaucoma

d.A&B

15. If a toric IOL requires rotation postoperatively, it is
recommended that it is performed

a.In patients with no significant spherical error

b.In patients with an open posterior capsule

c.After a YAG procedure is performed

d.In patients with significant spherical error

16. Meibomian gland dysfunction may be overlooked

if optometrists do not pay attention to structure and
of the meibomian glands.

a.Color

b.Size

¢.Function

d.None of the above

17. If patients have symptoms of eye dryness in the
morning, it is recommended that practitioners check for

a.0pen-angle glaucoma
b.Viral conjunctivitis
¢.Poor nocturnal lid seal
d.Anterior uveitis

18. If patients’ MMP-9 results are positive and they
have high tear osmolarity or chronically injected red
eyes, which of the following is recommended?
a.Lubricating eye drops

b.A pulse dose of topical corticosteroids for two to four
weeks

c. Nighttime application of lubricating eye ointment
d.Punctal plugs

19. Amniotic membrane bandage lenses can improve

a.Persistent corneal defects
b.Meibomian gland obstruction
c.Demodex
d.Aqueous-deficient dry eye

20. Punctal plugs are not recommended when

a.Tear osmolarity exceeds 300 mOsm/L
b.Patients do not comply with OSD therapies
¢.Inflammation is present
d.Aqueous-deficient dry eye is present
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Scleritis...
Now What?

The initial diagnosis may be quick, but that’s only the beginning. Follow these steps to

discover the root cause and set yourself on the right track for a successful outcome.

or many clinicians, the diag-
nosis and treatment of scleritis
can be daunting tasks. This
troubling condition frequently
requires an arduous course of treat-
ment and brings significant risk for
destruction of ocular structures and
permanent vision loss. The diagno-
sis of scleritis is based primarily on
clinical observation and the patient’s
presenting constellation of symp-
toms. Pain will be the hallmark, and
it is constant, may radiate to the
periorbital region and will be exacer-
bated by eye movement.! A duration
of one to two months is not uncom-

Abhout this Series
To help optometrists strengthen their pro-
tocols for managing conditions that require
ongoing—perhaps life-long—care, this
series explains the steps to take after con-
firming a diagnosis, from day one through
long-term management. Each installment
in the five-part “Now What?” series will
cover a different chronic condition:

March—glaucoma

April—RCE

May—diabetic retinopathy

June—scleritis

July—AMD
Be sure to check www.reviewofoptometry.
com for any articles you may have missed.
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This B scan ultrasound demonstrates
scleral thickening in the absence of the
pathognomonic “T sign”.

mon, as the onset of scleritis is often
insidious and patients may not seek
care until the pain becomes severe.?
Slit lamp and dilated fundus exami-
nations, optical coherence tomogra-
phy (OCT), B-scan ultrasound and
computed tomography (CT) are all
helpful diagnostic tools to confirm
even the most difficult cases.
Although diagnosis is often
straightforward, properly classify-
ing and identifying the cause of a
patient’s scleritis isn’t always easy—
and yet it is critical in determining
the treatment regimen and obtaining
the best possible visual outcome.

Classification

After the initial diagnosis, the next
essential step in managing scleritis
is determining the type the patient
is manifesting. Clinical signs and

symptoms vary significantly between
anterior and posterior, diffuse and
nodular, necrotizing and non-nec-
rotizing scleritis. The likelihood and
type of ocular sequelae is also deter-
mined according to type.

Diffuse anterior scleritis is the
most common but relatively benign
form of scleritis and presents with
extensive redness and edema.>?
Inflammation of the trabecular
meshwork may occur, causing tra-
beculitis and secondary elevated
intraocular pressure (IOP).* In iso-
lated anterior scleritis, no posterior
segment findings are present. It is
uncommon for these patients to
progress to more aggressive forms.

Nodular anterior scleritis is
characterized by localized areas of
inflammation that present as dis-
tinct, tender nodules on the sclera.
The nodules are deep red, immobile
and can vary in size and number.
Of patients diagnosed with nodular
anterior scleritis, 42% present with
multiple nodules and 20% have
superimposed conjunctival conges-
tion and episcleritis involving the
entire anterior episclera.>’

Necrotizing anterior scleritis is
the most severe and destructive form
of the disease, posing a significant
threat to vision. Compared with the



other forms, this condition more
commonly affects females and has

a higher incidence of associated
systemic inflammatory conditions.
Necrotizing scleritis is characterized
by intense pain, which may become
excruciating with time. Localized or
generalized necrosis is the result of
areas of intense vasculitis that close
the deep episcleral plexus. Progres-
sion may occur rapidly to expose
the choroid. These patients have
acute congestion of the conjunctival,
episcleral and scleral vasculature
surrounding the necrotic areas.
Inflammation commonly spreads to
involve the cornea (peripheral ulcer-
ative keratitis), ciliary body (anterior
uveitis) and trabecular meshwork
(ocular hypertension).>¢

Scleromalacia perforans is a rare
form of necrotizing anterior scleri-
tis without adjacent inflammation
caused by an obliterative arteritis in
the deep episcleral plexus. Patients
are typically asymptomatic with
no pain or injection but may pres-
ent with blurred vision from high
astigmatism caused by loss of scleral
integrity. The sclera will be thin and
may have a white, marble- or por-
celain-like appearance. The choroid
can become exposed, and staphy-
loma may form, particularly in the
presence of elevated IOP. Consistent
with those diagnosed with necrotiz-
ing scleritis, these patients typically
have long histories of systemic
inflammatory disease.>>*

Posterior scleritis represents
scleral inflammation posterior to the
insertion of the rectus muscles. The
inflammation may be localized or
diffuse in nature, similar to diffuse
and nodular scleritis.” An associated
anterior scleritis may be present, or
the posterior scleritis may occur in
isolation. If isolated, anterior seg-
ment findings are rarely present,
though an inflamed sclera may be
visible in gaze extremes. Presentation

varies widely based on loca-
tion and severity, but vision
loss and pain are common to
all posterior scleritis diagno-
ses.® Patients with posterior
scleritis may experience diplo-
pia or decreased visual acuity
due to swelling around the
optic nerve or retinal changes.
Extraocular motilities will
exacerbate the patient’s pain,
and in the gaze extremes you
may note inflammation of
the posterior sclera. Other
findings in posterior scleritis
include chorioretinal granu-
lomas and serous retinal
detachments.’ Retinal OCT
can be helpful in differentiating
retinal pathology and determining
whether macular edema is present.
B-scan ultrasonography is essen-
tial in visualizing the posterior
scleral thickening and fluid accumu-
lation that can occur. The scan will
show increased thickness of the eye
wall, whether widespread or local-
ized. Scleral thickness greater than
2mm is considered abnormal.” Fluid
may accumulate in the episcleral
space and can extend posteriorly
around the optic nerve. This fluid in
Tenon’s capsule forms the character-
istic “T sign” considered pathogno-
monic for posterior scleritis.’®
Posterior scleritis patients are
typically younger, and a unilateral
presentation occurs twice as often as
bilateral involvement.>®

Cause

Once you have identified the type

of scleritis, your next step is deter-
mining the cause of the patient’s
inflammation. While many cases of
scleritis are idiopathic, up to 50%
will have an associated systemic dis-
ease.!” Accounting for 40% to 50%
of cases, autoimmune conditions are
the most common conditions associ-
ated with scleritis. While rheumatoid

This slit lamp photo demonstrates diffuse anterior
scleritis in a 58-year-old male with a subsequent
negative systemic workup. The inflammation
resolved completely with oral indomethacin.

arthritis (RA), particularly with
vasculitis such as Wegener granu-
lomatosis, occurs most frequently,
inflammatory bowel disease, sys-
temic lupus erythematosus (SLE)
and relapsing polychondritis are all
associated with scleritis.!!

Infectious scleritis is rare, com-
prising 4% to 10% of cases. While
this is a relatively low percentage, it
is imperative to rule out infectious
etiologies prior to initiating treat-
ment, particularly with steroids.
Recent trauma or surgery may serve
as a source for infection, as can
extension of a corneal keratitis.>!?
Potential pathogens include viral,
fungal and bacterial, although the
most common agent is herpes zoster,
implicated in 8% of infectious scle-
ritis cases. Herpetic cases are typi-
cally unilateral, sudden onset and
associated with moderate to severe
pain.>!3 Any systemic history of
herpes simplex, Lyme, tuberculosis
or syphilis is a potentially significant
finding." Infectious etiologies should
be addressed with an antimicrobial
agent appropriate to the condition.

Surgically-induced necrotizing
scleritis (SINS) is a non-infectious
granulomatous inflammation that
can occur months, even years, after
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intraocular surgery. Procedures most commonly associ-
ated with SINS include pterygium removal, cataract
extraction and scleral buckle.>!*!* It can be difficult to
differentiate from postoperative infectious causes of
scleritis; thus, cultures, biopsies and empiric treatment
with antibiotics is critical, particularly following pte-
rygium surgery. Of those who develop SINS, 75% have
undergone two or more surgical procedures.'®

Malignancies do not cause a scleritis in the truest
sense, but conjunctival tumors, lymphoma or malig-
nant deposits from melanoma may mimic the inflam-
mation seen in scleritis. In the absence of a therapeutic
response, an early biopsy should be considered to iden-
tify these rare cases.>’

While a patient’s medical history and clinical picture
can provide a clear indication of a potential cause,
certain baseline laboratory investigations, and possibly
imaging, are indicated. Regardless of presentation,
clinicians should obtain a complete blood count (CBC)
and an anti-neutrophil cytoplasmic antibody (ANCA)
test for all scleritis patients prior to initiating treatment
(Table 1). The CBC is imperative for identifying infec-
tious processes. ANCA positivity is a marker for vas-
culitis, which typically has a grimmer clinical picture.?
Even in the absence of clinical evidence of vasculitis,

a positive ANCA may be a marker for refractory scle-
ritis.> Additional systemic workup should be guided
by patient history, review of systems and the physical
examination.

Management

Now that you have determined the type and cause of
the scleritis, it’s time to establish an initial treatment
protocol. Systemic treatment is required because scleral
inflammation is rarely affected by topical treatments.!”
A number of patients respond to nonsteroidal anti-
inflammatory drugs (NSAIDs) alone, but one study
showed that 67% of patients required either high-dose
glucocorticoids or a combination of high-dose gluco-
corticoids and another immunosuppressive agent to
establish control.!

Diffuse and nodular types of scleritis are the most
likely to respond to NSAIDs alone. Frequently used
agents include indomethacin, naproxen, ibuprofen,
piroxicam, diclofenac and celecoxib. Studies show
nonselective COX inhibitors (indomethacin) and selec-
tive COX inhibitors (celecoxib) are equally effective in
controlling inflammation in 78% to 81% of scleritis
patients.'® In Europe, flurbiprofen is an option, but
many investigators maintain that indomethacin is more
effective than any other available NSAID.'"” Thus,



your first step will likely be prescribing indomethacin
25mg orally four times a day. Be aware that gastroin-
testinal side effects from indomethacin occur in 22.2%
of patients. Patients at high risk for NSAID gastropathy
may benefit from a selective COX inhibitor or be pre-
scribed a histamine H2 receptor antagonist (e.g., raniti-
dine) or a proton pump inhibitor.'®

Necrotizing anterior scleritis, posterior scleritis and
refractory anterior scleritis all necessitate more aggres-
sive treatment. For these patients, initial therapy will
consist of oral corticosteroids given as a one-time dose
of oral prednisone 1mg/kg up to a maximum of 80mg.
For these forms of scleritis, many practitioners advocate
for a combined treatment of steroids plus an immuno-
suppressive agent from the start.

Subconjunctival corticosteroid injections in the man-
agement of scleritis have historically been met with
controversy due to reports of scleral thinning, though a
more recent study shows complete resolution with no
cases of scleral melting.>?*?! Ocular hypertension is the
main side effect encountered with the use of subcon-
junctival injections and may require hypotensive agents
or surgical intervention.?!

Be sure to coordinate care with rheumatology and
uveitis specialists when necessary—especially for
patients presenting with necrotizing scleritis, sclero-
malacia perforans and posterior scleritis—as rheu-
matologic disease should be considered in all scleritis
patients. Immunosuppressive agents are often indicated
when treating these forms and should be administered
by providers well versed in their use. A variety of
immunosuppressive agents can aid in managing inflam-
mation while decreasing the need for corticosteroids,
including antimetabolites (methotrexate, azathioprine,
mycophenolate mofetil), alkylating agents (chlorambu-
cil, cyclophosphamide), T-cell inhibitors (cyclosporine,
tacrolimus), tumor necrosis factor inhibitors (inflix-
imab, adalimumab) and the chimeric monoclonal anti-
body rituximab.!?2326

When referring to a specialty provider, include a
letter rather than merely forwarding copies of your
electronic record. A summary referral letter, which is far
more concise, particularly with multiple documented
visits related to the scleritis, ensures the specialist knows
what tests you have completed and what treatment you
initiated. Referrals to subspecialists for corneal, retinal
or glaucoma care can be urgent, and providing a sum-
mary of care and current ocular status of the patient
can help the receiving provider triage the patient and
offer timely care. The referral letter should include:

¢ The reason for referral
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Table 1. Diagnostic Testing for Scleritis

Test Indication

For All Patients

ANCA Tests for granulomatosis with polyangiitis, a marker for
scleritis refractory to NSAID/corticosteroid treatment

CBC with differential Identifies an infectious process

Patient History-dependent

ANA

SLE, RA, polymyositis/dermatomyositis or mixed connective
tissue disease

ACE

Sarcoid, must discontinue ACE inhibitors

Basic metabolic panel

Renal complications secondary to systemic vasculitis

Complement factor 3, 4

Detects decreased complement components present with
SLE

Chest x-ray or CT scan

Sarcoidosis (CT more sensitive than chest x-ray)

C-reactive protein

Systemic inflammatory process, also systemic infection or
malignancy

Erythrocyte sedimentation rate

Giant cell arteritis, markedly elevated suggests severe
systemic inflammatory, infectious process, malignancy

FTA-Abs Syphilis

HLA B27 Seronegative spondylarthropathies (primarily cause uveitis,
not scleritis)

Lyme serology History of tick bite in endemic area, more often recurrent
diffuse anterior scleritis or posterior scleritis

Other HLA typing Birdshot HLA A29, Behcet HLA B0O501

Rheumatoid factor RA (note: present in 5% normal subjects, absent in 30% RA)

Mantoux skin testing History of tuberculosis exposure

RPR or VDRL Syphilis

Herpes viral culture or HSV, VZv

polymerase chain reaction test

e Patient’s age, sex and race
e Patient medical and ocular
history (particularly rheumato-

treatment. For mild cases, initial
follow ups should be performed
every one to two weeks, while severe

logic history and prior ocular

inflammatory episodes)

¢ Any diagnostic testing per-
formed and the results

e Timeline of care, including
treatments, patient response

and complications

Don’t hesitate to specify any
diagnostic hypotheses you have
developed, as this can provide the
specialist with additional perspec-
tive, aiding in their diagnostic and

treatment decisions.?”

Follow up

The patient’s follow-up schedule
varies based on the severity of their
signs, symptoms and response to
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cases may need to be monitored
as frequently as daily when risks
of perforation or sight threatening
complications exist. Once you note
treatment response, follow-up inter-
vals may be extended to monthly
or longer. Follow-up visits should
include visual acuity, anterior seg-
ment exam, Goldmann tonometry
and a dilated fundus exam. B-scan
should be repeated for any patient
with posterior scleritis or for those
patients you suspect are progressing.

For diffuse and nodular patients
showing improvement on indometh-
acin, the dosage may be reduced to
25mg orally three times daily until
the inflammation has subsided.
Indomethacin is typically continued
for at least one month, after which it
can be discontinued. During NSAID
treatment, patients should be moni-
tored for possible gastrointestinal
and renal effects. Patients who do
not improve on indomethacin may
be switched to a different NSAID
such as naproxen 250mg to 500mg
orally twice daily. If the patient con-
tinues to see no improvement, initi-
ate systemic steroids consistent with
the treatment regimen suggested for
more severe forms.

Continue oral prednisolone at

This 51-year-old female with a systemic history of rheumatoid arthritis was
diagnosed with nodular anterior scleritis. Anterior segment OCT through the scleral
nodule superior nasal 0D demonstrates low reflectivity spaces consistent with edema.

The control image of the same quadrant in the patient’s fellow eye shows homogenous
reflectivity throughout the layers.



the initial dosage for no longer than
four to six weeks until the scleritis is
quiescent, then taper in an individu-
alized manner to minimize poten-
tial corticosteroid morbidity.>!12$
Although the exact dosages will
vary, an appropriate taper schedule
would be to reduce the steroid dos-
age by 10mg each week from 60mg
to 40mg, by Smg increments weekly
from 40mg to 20mg, by 2.5mg
weekly from 20mg to 10mg and by
1mg increments every two weeks
from 10mg to Smg.!!

Many patients may require an
additional immunosuppressive
agent, including those who have
persistent inflammation after two
to three weeks of high-dose steroid
treatment, patients who progress to
a more severe variant of the disease
(demonstrating signs consistent with
necrotizing or posterior scleritis) and
patients who cannot tolerate steroid
treatment.' Patients typically con-
tinue immunosuppressive therapy
until they reach a disease-free state
for six months to one year.

Extended observation is necessary
for these patients so that medica-
tions can be adjusted in a manner

For a full-size downloadable version of
this patient handout, read this article
online at www.reviewofoptometry.com.

individualized to the patient’s thera-
peutic response. Even with proper
treatment, a significant number of
patients will have a recurrence of
inflammation and must continue to
be followed closely even after reach-
ing a disease-free state.
Complications may arise through-
out the management period both
from the scleritis and the treatment
regimen. Research shows one-fifth
of patients—particularly those with
necrotizing scleritis—will experience
ocular hypertension stemming from
a possible combination of trabeculi-
tis, ciliary body rotation and steroid
response.’ Clinicians should strongly
consider consulting with an anterior
segment/cornea specialist for patients
with any degree of scleral or corneal
thinning, as grafting may be neces-
sary. Cataracts will occur in 17%
of patients over time following the
scleritis.’” Some degree of permanent
vision loss occurs in 10% of anterior
diffuse scleritis, 25% of nodular scle-
ritis and 75% to 85% of necrotizing
or posterior scleritis.''*’ A referral to
low vision can be of great value for
patients with long-term sequelae and
vision loss following the resolution
of inflammation but can also be con-
sidered during active treatment to
maximize the patient’s usable vision.

Scleritis is a complex, potentially
vision-threatening condition that
must be managed aggressively. Clini-
cians can reduce ocular and systemic
morbidity with timely treatment,
which can include a combination of
non-steroidal, steroidal and immu-
nosuppressive agents. These patients
frequently require a multidisciplinary
approach and benefit greatly from
cooperative care between optom-
etrists, ophthalmology subspecialists
and rheumatologists. ll

Dr. Sanford is an attending
optometrist at the Memphis VA
Medical Center.
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acuity and performing a slit-lamp
examination. We must understand
how a patient uses their vision in
their daily life. We need to know
what type of cataract they have and,
when combined with patient demo-
graphics, what this may indicate
about their general health. Finally,
we need to set appropriate patient
expectations for pre- and postopera-
tive care.

To do this, we need to bring the
real world into the exam room and
consider each patient’s visual needs
and experiences as they relate to the
objective exam findings.

Individualized Evaluation

The lens of the eye is an anatomically
simple yet metabolically complicated
structure composed of four nuclei, a
cortex and a capsule. The biochemi-
cal properties of the lens allow for its
continued growth while maintaining
transparent functionality, but also
makes the lens vulnerable to opaci-
fication.

Technically, a cataract is any opac-
ity in the lens—whether a small focal
opacity or a diffuse loss of transpar-
ency. Cataracts become clinically
significant when the patient has a
significant reduction in visual acuity,
a noticeable functional impairment
in their life or both.

When a patient presents to your
office with cataract complaints, how
should you begin your evaluation?

Case bistory. For cataract evalua-
tion, the case history is critical. Every
person is unique in his or her occu-
pation, hobbies, responsibilities and
visual demands. Getting to know
how your patient uses their eyes in
their day-to-day life will uncover
how their reduced vision will impact
their needs and routines, and wheth-
er the pursuit of surgery is indicated.

Additionally, taking time to estab-
lish a detailed case history helps
foster the doctor-patient relationship,
which is essential as the patient needs

Posterior subcapsular cataracts, such
as this one in retroillumunation, are not
always part of the nornal aging process.

to trust that the recommendations
regarding their cataract management
is based on their individual needs.
Visual acuity. A variety of visual
symptoms related to cataract devel-
opment may bring patients into your
office. The most obvious is reduced
visual acuity, with complaints such
as, “Things just aren’t as clear as
they used to be,” “My vision seems
blurry,” “I can’t read small font,”
or “T have to get very close to road
signs before I can read them.” These
common visual acuity complaints are
easily quantified by measuring the
patient’s best-corrected visual acuity
(BCVA) for each eye and both eyes
open using standard distance acuity
charts and near reading cards.
Surgical intervention is usually
indicated when a patient’s BCVA is
20/40 or worse, as this level of vision
may disqualify them from driving.
Studies show that physical and legal
impediments to driving can lead to
loss of independence, which may
increase rates of depression.* How-
ever, some patients may not be the
driver in their household and would
prefer to delay surgery until their
vision is further reduced and inter-
feres with their everyday activities.
It’s important to ask patients with
reduced BCVA if their vision makes
them feel unsafe or prohibits them
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from pursuing other activities they
enjoy beyond driving.

It’s always the patient’s choice to
pursue or delay surgery. It’s our job
to educate them on the benefits and
possible complications of pursuing
or delaying cataract surgery, as well
as inform them of what and how
their reduced visual function may
impact their lifestyle. Patients need
to know that cataracts will continue
to grow and cause gradual decreased
vision with time. If a patient prefers
to delay surgery, we must educate
the patient on the risks of increasing
vision loss.

For instance, patients with ambu-
latory and mobility issues or degen-
erative diseases such as Parkinson’s
must understand that their reduced
vision may further compromise their
health and safety, as reduced vision
will increase their risk of falling.

Additionally, if the patient waits
too long for surgery, their risk of
postoperative complications increas-
es. Late-stage cataracts are more
optically dense and may require
more phacoemulsification energy,
which can cause greater corneal
edema and endothelial cell loss.>*
Providers should follow up with
patients who delay cataract surgery
to determine if functional visual dis-
ability develops.

Patients with BCVA better than
20/40 who feel their vision prohib-
its them from functioning in their
activities of daily living can be more
complicated to manage. While
high-contrast threshold acuity of
individual letters read at a distance
is documented at every eye examina-
tion, this does not always translate
to real-world visual tasks, including
reading phrases and sentences. To
objectively assess near vision com-
plaints, a variety of reading cards are
available—in high and low contrast
editions, with letters, words, phrases,
and sentences—to better understand
how the patient’s reduced vision
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impacts their reading ability.

If the patient is an avid reader and
feels their vision inhibits their func-
tional reading, ask the patient what
they are having trouble reading and
where they like to read it. We can’t
assume that everyone with a read-
ing complaint is struggling to read
8pt (1M) standard newspaper print,
which requires a visual acuity of
20/40. Many books, like small print
Bibles, may use Spt (0.6M) print.
Medicine bottle labels that describe
side effects and dosage information
often use even smaller 3pt (0.4M)
print, requiring 20/20 acuity for res-
olution. Ask these patients to bring
their reading material with them to
the examination so you can under-
stand their visual acuity demands for
their occupation and lifestyle.

While the patient may be able to
adapt their lifestyle to their reduced
vision using magnifiers, increased
lighting or increased font size, some
individuals may be unable to use
these adaptations due to dexterity
issues or visual acuity demands out-
side of their control. In these cases,
earlier cataract surgery referral may
be appropriate.

A patient may be an appropri-
ate candidate for cataract surgery
if they cannot read comfortably for
prolonged periods of time at their
threshold visual acuity. It is com-
monly recognized clinically that
comfortable reading for prolonged
periods of time requires a font size
that is larger than the individual’s
threshold acuity. In these cases, pri-
mary eye care providers need to go
beyond the standard examination to
objectively identify and document
the level of debilitation the patient’s
cataracts have on their lifestyle to
help advocate for surgical interven-
tion if the patient so desires.

Look Beyond Visual Acuity
Cataracts may impact aspects of
visual function beyond visual acuity,
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including contrast sensitivity, glare
and color vision.

Contrast sensitivity. This is one
of the most important real-world-
related visual functions we can test,
as it relates directly to the quality of
vision in variable lighting conditions.
A patient with reduced contrast
sensitivity may report: “Concrete
stairs are more difficult to navigate,”
“I can’t see in low light or on rainy
days,” “I have trouble recognizing
faces in crowds,” or “I feel unsafe
driving under changing lighting con-
ditions, especially tree coverage, tun-
nels and bridges.”

Contrast can be measured directly
using a variety of objective charts
including, but not limited, to: the
Pelli-Robson, VisTech and Mars Let-
ter contrast sensitivity tests.

Glare. A patient with cataracts
may also report having “problems
with glare.” This is a difficult com-
plaint to address because it can stem
from many different diagnoses,
including ocular surface disease,
corneal edema, cataracts and uncor-
rected astigmatism, to name a few—
many of which may coexist in a
single patient.

Patients need to elaborate fur-
ther on their glare complaints and
describe which lighting or environ-
mental conditions provoke
the most glare, along with
the time of day and the
frequency they encounter
glare throughout the day,
as this information will
guide clinical insight into
the etiology of the glare
complaint and even the
type of cataract.

We have many ways to
objectively measure glare.
One easy tool is to measure
the patient’s ambient light
or brightness acuity (i.e.,
their visual acuity when
ambient overhead exam
room lighting is on, or

when a penlight is directed toward
the patient while they read the eye
chart). A drastic reduction in visual
acuity when confronted with glare
objectively supports a patient’s
complaints of debilitating glare and
would bolster the need for a referral
for cataract surgery.

Color vision. While the subtle
changes in color vision that occur
with nuclear sclerotic cataracts are
not always apparent to every patient,
there are many patients for whom
this visual change can be life-altering.
Artists or interior designers, who
make a living based upon their color
vision, may be debilitated by these
subtle changes, and further explora-
tion using a specialized color vision
test, such as the 100-hue color test,
may help objectively document their
subjective complaints.

At present, primary eye care pro-
viders have a limited capacity to
objectively document a patient’s visu-
al experience and the impact of cata-
racts on subjective visual function
because the optometrist’s exam lane
does not always mimic real-world
conditions. We often have to com-
promise by using alternate exami-
nation techniques such as contrast
sensitivity, color vision and artificial
glare testing to quantify the patient’s

Parallelepiped slit lamp examination reveals a
nuclear sclerotic cataract.
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What is the Real-Life Vision Test (RLVT)?
The RLVT is a performance-based measure for assess-
ing functional vision. It was developed in recent years by
researchers in China, who showed that it could reveal
additional information than what standard clinical mea-
sures or subjective surveys can provide, particularly in

cataract patients.*®

The RLVT is a standardized assessment that includes
several real-world functional visual tasks, such as iden-
tifying particular letter characters in newsprint, matching
and threading buttons, recognizing street signs from a

distance, and others.

“RLVT can help the doctors to examine the patient
as a ‘whole person’ with the fact that it could measure
visual disability directly by assessing what a person ‘can
see’ in real life. In such way, RLVT may facilitate a more
thorough evaluation of changes in functional outcomes
and the efficacy of cataract surgery,” the researchers

concluded in their study.*

subjective visual disability.

There is a need for real-life visual
function testing, such as the real-life
vision test, to be clinically accessible
to help providers evaluate and man-
age cataracts more appropriately.*’

Lens Evaluation

After adequately documenting the
nature and severity of the patient’s
visual impairment, you need to com-
plete a comprehensive dilated eye
examination to evaluate the lens and
rule out coexisting ocular and sys-
temic disease.

The type of cataract that forms
and its specific anatomical loca-
tion impacts the optics of the lens
differently. As such, each patient’s
symptoms will depend on the patho-
physiological properties and type
of cataract formed within the indi-
vidual’s lens. When evaluating the
lens, identify the location, type and
severity of opacification.

Nuclear cataract. An opacity in
the fetal or embryonic nucleus is
classified as a nuclear cataract. The
most common type, senile nuclear
sclerosis, appears as a brunescence of
the inner lens that occurs due to lens

protein fiber modification
by oxidation, proteoly-

sis and glycation, which
eventually leads to protein
aggregation into high
molecular weight particles.

These high molecular
weight particles scatter
light and will, over time,
increase the optical density
of the nuclei, leading to a
myopic shift in the refrac-
tive properties of the lens.
Additionally, urochrome
pigment concentration in
lens fibers leads to a yel-
lowing of the lens.® Patients
with nuclear sclerotic
cataracts often complain of
color vision changes, glare,
monocular diplopia and
reduced vision under night and low-
light conditions.”

Cortical cataract. These evolve
from an electrolyte imbalance within
the cortex, causing overhydration
and liquification of the lens fibers.
Eventually, this overhydration causes
the formation of vacuoles, clefts,
wedges, lamellar separations or a
combination of all of these.® The
anterior or posterior location of cor-
tical cataracts signifies the localized
anatomical breakdown. Patients with
cortical cataracts often complain of
monocular diplopia and reduced
vision that is worse under bright
lights and glare conditions, especially
when the cataracts extend into the
pupillary region of the lens.”

Posterior subcapsular cataract
(PSCs). Unlike nuclear sclerotic
and cortical cataracts, these are
not always a normal part of the
aging process, and the exact caus-
ative mechanism is unknown.®
PSCs develop due to loss of lens
fiber nuclei in the posterior pole.

In response to this loss, epithelial
cells aberrantly migrate to replace
the nuclei. However, these epithelial
cells cluster and form balloon cells,

which interdigitate with adjacent lens
fibers and deeper cortical lens fibers,
breaking them down. This cluster-
ing and breakdown leads to a lacy,
granular opacification of the lens
that is unfortunately located in an
inherently important optical region
of the lens.

Even small PSCs can be visually
devastating to patients, causing them
to have reduced vision that is worse
in bright light or miotic conditions
such as bright sunlight, oncoming
headlight traffic at night or near
visual tasks.”

While we all like to blame aging
for cataract development, there is
no single process that causes lens
opacification in a patient. A variety
of precipitating risk factors exists,
including nutrition, ultraviolet light
exposure, genetics, trauma, inflam-
mation, high myopia, acute angle
closure, systemic disease and certain
medications (Table 1).7°

The type of cataract a patient has
in relation to their demographics
may be an indicator of an underly-
ing systemic disease, such as diabetes
or atopic dermatitis, that is undi-
agnosed and warrants appropriate
referral (Table 2).7:1°

During the preoperative dilated
slit-lamp examination, be sure to
closely examine for any pseudoex-
foliative deposition on the corneal
endothelium, anterior lens capsule,
lens zonules, iris and trabecular
meshwork. Pseudoexfoliation puts
the patient at a preoperative risk for
abnormal anterior chamber depth,
small pupillary dilation due to iri-
dodenesis, lens instability (phacoden-
esis), subluxation due to zonulopathy
and glaucoma.

Additionally, these patients are at
higher intra- and postoperative risk
for complications such as endothelial
cell damage, cystoid macular edema,
intraocular pressure (IOP) spikes and
uveitis, as well as lens dislocation due
to zonular dehiscence.!!
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Comorbidities and
Complications
Patients with concomitant cataracts
and glaucoma can be challenging
to manage. Cataract surgery may
lower IOP in some patients, but may
cause IOP elevation/fluctuation in
other patients intra- and postopera-
tively.!> You and your patient need
to weigh the possible risks of glau-
coma exacerbation with the benefits
of improved visual acuity, contrast
sensitivity and quality of life post-
cataract surgery prior to referral.'3
Preoperative corneal disease and
anterior segment findings should be
identified and proactively managed,

Educating patients preoperatively
about their individual corneal and
anterior segment disease, and what
they can expect after recovery, will
provide them with a better subjective
postoperative experience.

While cataract surgery is low-risk,
complications may still arise during
or after surgery, including retinal
detachment, exacerbation of glau-
coma, cystoid macular edema (CME)
and, rarely, infection. Patients who
are younger, have high myopia, are
male or have a posterior capsular
rupture during their surgery are at
a higher risk for developing a rheg-
matogenous retinal detachment after

as they can impact postop-
erative outcomes. Anterior
segment findings that may
predispose the patient to
postoperative endophthalmitis
include dacryocystitis, blepha-
ritis, chronic conjunctivitis,
lagophthalmos, ectropion,
entropion and ocular surface
disease. Appropriate man-
agement of these conditions
can reduce infection risk and
improve visual outcomes.'*

While rare, cataract surgery
can cause recurrence of herpes
simplex keratitis in patients
with preexisting episodes. '’
Prophylactic antiviral treat-
ment may be indicated pre-
and postoperatively to reduce
this risk.

Patients with corneal
stromal dystrophies or scar-
ring may require referral to
a corneal specialist who can
perform a simultaneous kera-
toplasty. In addition, those
diagnosed with guttata or
Fuchs’ corneal dystrophy may
require additional pre-op edu-
cation, as cataract surgery can
further endothelial cell loss,
and guttata may increase the
risk of prolonged postopera-
tive corneal edema.'®

cataract surgery.'”

The most frequent cause of poor
visual outcome after uneventful cata-
ract surgery is postoperative CME.
Patients with preexisting hyperten-
sion, diabetes, capsule rupture,
epiretinal membrane, uveitis, retinal
vein occlusion or retinal detachment
repair are at higher risk for this post-
operative complication.!20

To appropriately set postopera-
tive vision expectations, preoperative
potential acuity testing is recom-
mended for any patient with coexist-
ing ocular disease. This can be done
using potential acuity pinhole (PAP)
or pinhole acuity meter (PAM) test-

78 ing. If a patient with a cataract
Table 1. Causes of Cataracts has PAP or PAM testing worse

Idiopathic

than 20/20, clinicians should

Aging

further evaluate for comorbid

Congenital/maternal infection

etiologies such as corneal,

Genetics

retinal or optic nerve disease,

Hereditary disorders
e Retinitis pigmentosa
e | eber’s congenital amaurosis
e Gyrate atrophy
e Stickler syndrome

in addition to the cataract that
may be causing reduced vision.

IOL Selection

Once you and your patient have

Trauma

decided the benefits of cataract

Inflammation
e Chronic anterior uveitis

surgery outweigh the risks, you
need to discuss the IOL options

Acute congestive angle closure (glaucomaflaken)

based on clinical measures, as

High myopia

well as the patient’s subjective

Systemic disease
e Diabetes
e Myotonic dystrophy
e Atopic dermatitis
e Neurofibromatosis type 2
e Hypocalcemia
e Renal impairment

needs and preferences.
Lifestyle-specific questions

are imperative in guiding

the patient in IOL decisions.

Patients often feel that they need

to purchase the most expensive

option to have the best visual

Metabolic disorders

outcome. This misconception

Nutritional disorders
e Alcohol

e | ow levels of antioxidants (vitamins C, C, carotenoids)

e Cigarette smoking

may lead a patient to choose a
premium IOL that is not in their
best interest, leading to postop-
erative visual complaints.

Radiation
e UV-B

The key to individualized
IOL selection is understanding

Medications

e Corticosteroids

e Thiazines (phenothiazine/chlorpromazine)
e Statins

the patient’s postoperative goals
relating to how they want to use
their eyes, how glasses-depen-
dent they prefer to be, and if
they have the ability to adapt to
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Table 2. Cataracts and Systemic Disease’

Systemic Disease Type of Cataract

the types of surgical
equipment they use
and the procedures

Myotonic dystrophy Blue dot cortical opacities they offer.
Posterior subcapsular
Atopic dermatitis Posterior subcapsular Cataract
Neurofibromatosis type 2 | Posterior subcapsular Procedures
Posterior cortical opacities Phacoemulsification
Hypocalcemia White cortical opacities with a femtosecond
Diabetes Snowflake laser has different
Posterior subcapsular risks than the manual
Cortical wedges ultrasound procedure.
Retinal dystrophies Posterior subcapsular Additionally, while the
(RP, gyrate atrophy) majority of cataract

some of the inherent imperfections of
the lens options. For example, some
patients might like the idea of mono-
vision at first. But after a contact lens
trial, they realize that they are unable
to adapt to this modality and decide
not to pursue this IOL option.

Just as there are many types of
progressive lenses, there are many
types of premium, non-monofocal
IOLs, including accommodating,
multifocal and extended depth-of-
focus IOLs—any of which may be
appropriate for an individual’s needs.
So, for patients who want to be free
of glasses and see all distances com-
fortably, a premium IOL might be
the answer.

However, due to the high optical
demands of premium lenses, patients
who are highly visually sensitive,
have precise visual demands, have
moderate to high astigmatism that
requires toric correction, have macu-
lar pathology or are at risk for zonu-
lar dehiscence are poorer candidates
for these lenses. Patients with mod-
erate to high corneal astigmatism
who want to be less dependent on
distance glasses would benefit from
monofocal toric IOLs.

To adequately guide your patient,
collaborate with your local ophthal-
mologist to understand the specific
IOL options they provide in their
office, what the appropriate patient
expectations should be for each lens,

surgeons offer delayed
sequential bilateral cataract surgery
(DSBCS)—where the patient has one
eye operated on, followed by the
second eye on a later date—some
surgeons now offer immediately
sequential bilateral cataract surgery
(ISBCS), where the patient has both
eye operations on the same day.*!
ISBCS has the ability to increase sur-
gical efficiency, which can increase
patient access to surgery by reduc-
ing wait time and cost to both the
patient and healthcare payer.?

In patients who are adequate
candidates for ICBCS (i.e., low risk
for postoperative complications and
have home/mobility support needed
for postoperative care), recent stud-
ies show equivalent postoperative
visual outcomes and patient satisfac-
tion without increased complication
risk.?> However, patients at higher
risk for postoperative complications,
such as high myopes or patients with
diabetes or corneal guttata, may risk
bilateral complications, in which case
they would be a better candidate for
DSBCS.

Many barriers to accessing sur-
gical treatment exist, including
insurance, treatment costs, surgical
availability and patient awareness.
We need to advocate for our patients
to help break down these barriers.

As the number of patients with
cataracts continues to rise, and the
life expectancy and inherent visual

demands increase, optometrists need
to individualize their cataract evalu-
ation and management to align with
the needs of the patient. A thorough
understanding of the patient’s life-
style and functional visual needs
will help the optometrist guide the
patient in deciding when to pursue
cataract surgery and which surgical
options will enable the patient to
visually pursue and enjoy their life. l
Dr. Theis is a staff optometrist at
Kaiser Permanente in San Rafael,

Calif.
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1.A cataract is considered clinically signifi-
cant when the patient has:

a. A significant reduction in visual acuity.

b. Grade 3 nuclear sclerosis.

¢. A noticeable functional impairment in their
life.

d.BothAand C.

2. At what visual acuity is surgical interven-
tion indicated due to possible ineligibility to
drive?

a. 20/40 or worse.

b. 20/30.

c. 20/25.

d. Any of the above.

3. What visual acuity level is needed to see
the information on most medicine bottles?
a.20/80.
b. 20/40.
c. 20/20.
d. 20/30.

4. Which subjective patient complaint is likely
due to reduced contrast sensitivity?

a. “l have difficulty seeing past oncoming
traffic headlights.”

b. “I feel unsafe driving under changing light-
ing conditions.”

¢. “I have difficulty reading on my computer.”
d. “I need to get close to road signs to
resolve them.”

5. Which test objectively measures contrast
sensitivity?

a. Pelli-Robson.

b. VisTech.

¢. Mars.

d. All of the above.
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6. Nuclear sclerotic cataracts are caused by
a. Electrolyte imbalance induced overhydra-
tion of lens fibers.

b. Lens protein fiber modification by oxida-
tion, proteolysis and glycation.

¢. Atopic dermatitis.

d. Loss of lens fiber nuclei in the posterior
pole.

7. Which lens finding is consistent with corti-
cal cataracts?

a. Brunescence of the inner lens.

b. Lacy, granular opacification in the posterior
pole.

¢. Water vacuoles.

d. White, lacy opacification on the anterior
capsule.

8. Each of the following is a precipitating risk
factor for cataract development, except:

a. High hyperopia.

b. High myopia.

¢.Acute angle closure.

d. Corticosteroids.

9. Posterior subcapsular cataracts may be
found in patients with the following systemic
diseases, except.

a. Myotonic dystrophy.

b. Hypocalcemia.

c. Neurofibromatosis type 2.

d. Diabetes.

10. Pseudoexfoliation puts the patient at a
preoperative risk of

a. Abnormal anterior chamber depth.

b. Cystoid macular edema.

¢. Uveitis.

d. Endothelial cell damage.

11. Cataract surgery in glaucoma patients
may cause

a. Increased I0P.

b. Decreased IOP.

¢. No effect on IOP.

d. All of the above.

12. Which condition can cause or predispose
a patient to endophthalmitis?

a. History of herpes simplex keratitis.

b. Blepharitis post-cataract surgery.

¢. Blepharitis pre-cataract surgery.

d. Conjunctivitis post-cataract surgery.

13. Which condition increases the risk of
postoperative corneal edema?

a. Blepharitis.

b. High myopia.

¢. Corneal guttata.

d. Punctate epithelial keratitis.

14. Which postoperative complication is the
most frequent cause of poor visual outcome
after uneventful cataract surgery?

a. Cystoid macular edema.

b. Retinal detachment.

c. Exacerbation of glaucoma.

d. Infection.

15. If a patient has a preoperative pinhole
acuity potential worse than 20/20, the
optometrist must rule out the patient does
not have concomitant

a. Corneal disease.

b. Retinal disease.

c. Optic nerve disease.

d. All of the above.

16. I0L discussions should be based on

a. Objective clinical measures.

b. Patients’ subjective needs and preferences.
c. Availability of surgical procedures.

d. All of the above.

17. A patient with preexisting macular dis-
ease and high visual demands would be a
good candidate for which lens option?
a.Accommodating IOL.

b. Monofocal IOL.

c. Multifocal IOL.

d. Extended depth-of-focus IOL.

18. The following statements about imme-
diately sequential bilateral cataract surgery
(ISBCS) and delayed sequential bilateral
cataract surgery (DSBCS) are true, except:
a.ISBCS is a great option for every patient.
b. ISBCS has the potential to reduce cost to
patients and healthcare payers.

c. ISBCS has the potential to reduce patients’
wait time for surgery.

d. For appropriate candidates, ISBCS has
equivalent postoperative visual outcomes to
DSBCS without increased complication risk.

19. The increased risk of lens subluxation
due to zonular dehiscence in patients with
pseudoexfoliation makes them a poor candi-
date for all of the following I0Ls, except:
a.Accommodating I0Ls.

b. Multifocal IOLs.

¢. Monofocal IOLs.

d. Toric IOLs.

20. In the United States, the following are
barriers to access for surgical treatment of
cataracts, except:

a. Treatment costs.

b. Insurance.

c. Lack of treatment awareness.

d. Visual acuity better than 20/40.
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Cornea+Contact Lens [/F¥:

The Lesser of Two Evils

Acanthamoeba keratitis patients may still be able to have refractive surgery but each
procedure poses risks. Edited by Joseph P. Shovlin, 0D

@ I had a patient finish
treatment four months
ago for Acanthamoeba
keratitis and then inquire
about having LASIK or PRK

performed. Her eye is quiet,
and she has a faint central

scar over the visual axis with The trophozoite stage (left) and the dormant cyst

20/30 acuity. Do | offer her
surgery? If so, which procedure?
“Before offering refractive
surgery, one must understand
the life cycle of Acanthamoeba,”
says Paymaun Asnaashari, OD,
who practices in northern Califor-
nia. It has two distinct stages—a
trophozoite stage and a dormant
cyst stage.! Under favorable condi-
tions, an active organism remains
in the trophozoite stage and pro-
duces an infection.! Under harsh
conditions, such as cell-crowding,
reduced pH and no food source,
Acanthamoeba can transform into
a dormant cyst.!

The Cyst Risk

Dormant cysts are highly resistant
and may subsequently reactivate,
Dr. Asnaashari notes, prolonging
the infection and necessitating fur-
ther aggressive treatment. He adds
that even once a patient has com-
pleted treatment for Acanthamoeba
keratitis, a risk still remains. He
suggests consulting with a corneal
specialist and waiting six to 12
months after a patient is taken off
Acanthamoeba treatment medica-
tions before performing refractive
surgery. He also says examination
with confocal microscopy may help
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detect any residual activity since the
infection can be quite stealthy and
appear to be completely eradicated
but still be present in some form.

One or the Other
The corneal wound healing
response to injury is a critical deter-
minant of the outcome of corneal
refractive procedures, including
LASIK and PRK, according to Dr.
Asnaashari. The central concerns
in corneal biology are the factors
that promote normal tissue regen-
eration rather than scarring.? The
highly organized and ordered col-
lagen fibril network in the stroma
accounts for the cornea’s mechani-
cal strength and transparency,
therefore, the disruption of the
epithelium and Bowman’s layer due
to an injury can cause keratocytes
in the anterior stroma that create
a fibrotic response, which leads to
scarring.>* He adds that the onset
of corneal scarring can create loss
of stromal tissue and visual acuity,
weakening stromal integrity and
corneal strength. Therefore, he
notes that deciding whether LASIK
or PRK is the best option for a
patient remains a challenge.
Weaker corneal scar tissue can

stage.

increase the risk of refrac-
tive surgery complica-
tions, according to Dr.
Asnaashari. Scar tissue
may lead to an abnormal
lamellar cut during the
creation of a LASIK flap,
leading to flap irregu-
larities and complications,
which can reduce postoperative
best-corrected visual acuity.’ If the
scar is central, he recommends exer-
cising caution with LASIK, as visual
acuity can still be affected follow-
ing the procedure. In addition, he
says scarring can cause a patient

to develop a thin cornea, in which
LASIK is contraindicated.

In patients with central cor-
neal scars, PRK could be the best
option.* PRK may decrease corneal
scar depth or even remove the scar
entirely and avoids flap complica-
tions characteristic of LASIK.®
However, the healing time and
infection risk associated with PRK
are mildly increased in comparison
with LASIK.?

Clinicians should weigh the pros
and cons of LASIK and PRK in
each of their cases and use their
clinical expertise and experience to
guide them in their treatment deci-
sion. l
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Ocular Surface

Dry Eye Therapy: Getting Nosy

A review of the science behind nasal stimulation can help you understand the new

tech targeting the trigeminal nerve. By Paul M. Karpecki, 0D

ry eye therapy has
taken several unex-
pected turns over

the years, with a new class
of drugs and several new
formulations of a tried-and-
true therapy. Now, it seems
neuroscience is taking a turn
at the wheel. Scientists have
discovered that the trigemi-
nal nerve plays a critical role
in ocular surface health and
symptomatology. Although a
misalignment of the eyes can
fatigue the trigeminal nerve
and cause dry eye symptoms,
stimulating the trigeminal
nerve can also promote tear
production.

Research shows the para-
sympathetic nervous system
(PNS), via the trigeminal parasym-
pathetic pathway, controls tear film
homeostasis through innervation of
the lacrimal functional unit (LFU),
which includes the cornea, conjunc-
tiva and the structures that secrete
tear film components, such as the
lacrimal glands, meibomian glands
and goblet cells.™* The PNS can most
easily be accessed through the nose
(Figure 1). In fact, 34% of basal tear
production is due to sensory stimula-
tion from inhaled air through the
nasal passage.*

Investigators have developed or
are developing nasal neurostimula-
tion devices and pharmaceuticals
to take advantage of this nasal LFU
access point—a novel approach to
producing a complete tear film in
patients with dry eye disease.

More Than Water
When nasal neurostimulation hit the
research scene, investigators weren’t
sure if the tears generated would be
quality tears. Many assumed neuro-
stimulation would generate reflex
tears, which do not have the same
composition as basal tears. Others
wondered if the technique would
only stimulate the lacrimal glands or
increase tear volume by producing
aqueous without the other compo-
nents needed for a healthy tear film.
Increasingly, however, the evidence
suggests that nasal neurostimula-
tion affects all parts of the LFU and
increases natural, basal tearing. Stud-
ies show goblet cell degranulation,
which could lead to the release of
mucins, and intranasal tear neuro-
stimulation resulted in the release of

mucin to the ocular surface.>
Neurostimulation leads to
changes in meibomian gland
activity and lipid layer thick-
ness, although a fairly long
duration of use (eight min-
utes) was required to achieve
this.” Others found that tears
collected post-neurostimula-
tion had lipid composition
equivalent to that of subjects’
basal tears.® These early stud-
ies have been encouraging,
as have the clinical results in
patients treated with various
forms of neurostimulation.

BUIRYJ UI0d J81sAQ :abew)

Fig. 1. Efferent parasympathetic nerves innervate the LFU.
The 0.1% dose of the 0G-01 nAChR agonist nasal spray
that targets these nerves led to a statistically significant
improvement in dry eye symptoms.

Nasal Neurostimulation
The first device on the market
was TrueTear (Allergan), an
intranasal tear stimulator. It
activates the nasolacrimal reflex by
delivering small electrical currents to
sensory neurons of the nasal cavity,
temporarily increasing tear produc-
tion. The device is designed for home
use for at least two minutes and up to
30 minutes per day. Studies show that
regular use for six months results in a
statistically significant increase in tear
production and reduction in dry eye
symptoms, as well as an increase in
tear meniscus height.”!°

One challenge with TrueTear is the
logistics of dispensing the device to
patients and training them on its use.
To find the “sweet spot” for deliver-
ing the electrical pulses, the tips need
to be inserted as far as possible into
the nose and then tilted so they con-
tact the nerves just under the bridge
of the nose (Figure 2).1!
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Ocular Surface

iTear (Olympic Ophthalmics )
is another handheld neuromodula-
tion device under development. The
noninvasive device is applied to the
outside of the nose to activate the
trigeminal parasympathetic path-
way using a sonic frequency. The
device is not yet FDA approved, but
is currently in clinical trials. Early
data suggest a decrease in symptom
scores, an increase in the baseline
Schirmer score and a persistent acute
tear response at 180 days. Safety and
subject comfort scores to date sug-
gest a favorable risk-benefit ratio.

Pharma Firsts

A nasal spray from Oyster Point
Pharma is the first to tackle this
pathway using a pharmacological
approach. This preservative-free
spray contains a nicotinic acetylcho-
line receptor (nAChR) agonist to
stimulate the trigeminal parasympa-
thetic pathway. nAChR receptors are
found throughout the peripheral and
central nervous system.

A Phase IIb study for Oyster
Point’s OC-01 drug candidate
enrolled 182 subjects with a diag-
nosis of dry eye disease. Subjects
were randomized into four equal
treatment groups, including placebo
and three concentrations of the nasal
spray (0.02%, 0.1% and 0.2%).'?
All three doses produced a statisti-
cally significant improvement in dry
eye signs (Schirmer score) compared
with placebo at day one, week one,
week two and week four. The 0.1%
dose also showed a statistically
significant improvement in dry eye
symptoms in a controlled adverse
environment challenge.

This is the first dry eye treatment
study to demonstrate immediate
onset of action and meet both prima-
ry and secondary pre-specified end-
points for the signs and symptoms
of dry eye. Adverse events were mild
and transient and, given the nasal
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route of delivery,
the spray caused
no ocular toler-
ability issues.

Because the
nasal spray works
similarly to
already familiar
allergy and cold
and flu nasal
sprays, this tech-
nology has the
potential to pro-
vide nasal neuro-
stimulation with
improved patient
acceptance and reduced training
time. The company also expects it
to be a widely available prescription
product with reimbursed similar to
current dry eye prescription thera-
pies. Oyster Point hopes to begin
Phase I1T studies this year.

correctly."

Target Audience

Nasal neurostimulation is an entirely
different mechanism than topical
medications that target inflamma-
tion, so it has the potential to be

an alternative first-line therapy in
eyes before significant inflammation
occurs and a complementary treat-
ment to topical drops.

Like immunomodulator drops,
nasal neurostimulation relies on
patient adherence. While the route of
delivery might be a stumbling block
for compliance, the more immediate
tearing effects may also encourage
greater compliance. In addition, a
novel mechanism of action is helpful
for patients for whom drops are less
desirable because they wear contact
lenses or already use glaucoma drops
multiple times per day.

Because clinical studies of these
neurostimulation products have
not been limited to any particular
category or severity of dry eye, they
may be a road worth traveling for all

Rest thumb on the + or —
button. Press + or — to
change levels if desired.

Insert tip into your nose,
as far as is comfortable,

Fig. 2. The TrueTear device comes with detailed instructions on
its use, including this diagram to help patients place the device

types of dry eye, including aqueous-
deficiency, meibomian gland dys-
function and mixed etiology, whether
inflammation is present or not. H

Note: Dr. Karpecki consults for
companies with products and services
relevant to this topic.
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Retina

Sugar Coated

A patient with diabetes and hypertension presents with blur and photophobia. Can

you connect the dots? By Mark T. Dunbar, 0D

69-year-old Caucasian
female presented for evalua-
tion of blurred vision in both

eyes for the past six months. She also
noted increased light sensitivity. Her
last eye exam was two years prior.

Her medical history was signifi-
cant for Type 2 diabetes mellitus for
10 years and hypertension. She was
currently taking Januvia (sitagliptin,
Merck) and a combination medica-
tion glipizide and metformin HCI for
blood sugar control and Catapres
(Clondine, Boehringer Ingelheim
Promeco) and Norvasc (amlodipine
besylate, Pfizer) for control of her
blood pressure (BP).

She was hospitalized six months
earlier for extremely elevated hyper-
tension. At that time, her BP was
250/119. She claims to have much
better control now.

Evaluation

On examination, her best-corrected
acuity measured 20/40 in each eye.
Confrontation visual fields were full-
to-careful finger counting OU. Her
ocular motility testing was normal
and her pupils were equally round
and reactive without an afferent
papillary defect. Her anterior seg-
ment was significant for 2+ nuclear
sclerosis in both eyes. Tensions by
applanation measured 18mm Hg
ou.

On dilated fundus exam, her
optic nerves appeared heathy with a
small cup and good rim coloration
and perfusion OU. Obvious retinal
changes were seen in both eyes and
are available for review (Figure 1).
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Fig. 1. These fundus images show the right and left eye of our patient. Note the extent

of involvement.

There was no neovascularization.
Spectral-domain optical coher-
ence tomography (SD-OCT) and
OCT-Angiography (OCT-A) were
performed and is also available for
review (Figure 2).

Take the Retina Quiz

1. How would you categorize the
retinopathy in both eyes?

a. Stage 4 hypertensive retinopathy.
b. Moderate non-proliferative dia-
betic retinopathy.

c. Severe non-proliferative diabetic
retinopathy.

d. Proliferative diabetic retinopathy.

2. What are the essential findings on
the spectral domain optical coher-
ence tomography and optical coher-
ence tomography angiography in
both eyes?

a. Center involved diabetic macular
edema.

b. Non-center involved diabetic
macular edema.

¢. Widening of the foveal avascular
zone and no macular edema.

d. Both A and C are correct.

3. How do you account for the
reduced acuity in each eye?

a. Nuclear sclerosis cataract.

b. Diabetic macular edema.

c. Ischemia.
d. Combination of A and C.

4. Which of the following would
not be an indication for treating this
patient?

a. Moderate non-proliferative dia-
betic retinopathy.

b. Any level of diabetic retinopathy
if center-involved diabetic macular
edema is present.

c. Severe non-proliferative diabetic
retinopathy.

d. Proliferative diabetic retinopathy.

5. How should this patient be man-
aged?

a. Close observation.

b. Intravitreal anti-vascular endothe-
lial growth factor injections.

c. Panretinal photocoagulation.

d. Both A and B.
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Retina

Diagnosis
Significant retinal hemorrhages are
noticeable in all four quadrants in
both our patient’s eyes, as are scat-
tered cotton wool spots. On careful
examination, no neovascularization
can be seen in either eye. Based on
the early treatment diabetic reti-
nopathy study (ETDRS) classifica-
tion, these findings meet the criteria
for severe non-proliferative diabetic
retinopathy (NPDR).

The diagnosis of severe NPDR
is based on the 4:2:1 rule of the
ETDRS classification:

4: Significant retinal hemor-
rhages in all 4 quadrants,

2: Venous beading in 2 or more
quadrants

1: Intraretinal microvascular
abnormalities in at least 1 quad-
rant.

Any one of these findings meet
the criteria for severe NPDR.

Discussion
Once a patient progresses to severe
NPDR, their risk of progressing to
proliferative diabetic retinopathy
(PDR) in one year increases more
than 50%, compared with mild
or moderate NPDR where the
risk of PDR in one year is 5% and
12% respectively.! Because of this
increased risk for progressing to
PDR, patients with severe NPDR
should be seen every three to four
months compared with mild or
moderate NPDR in which the fol-
low up is one year.

The indications for treatment
of DR has evolved in recent years.
Traditionally, treatment was recom-
mend for patients with clinically
significant macular edema (CSME)
or if there is PDR. In the era of
OCT and treating DME with
intravitreal anti-vascular endothe-
lial growth factor (VEGF) injec-
tions, the treatment for DME has
evolved. Instead of determining if
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Fig. 2. These 0CT-A images represent 6x6mm of the right and left eyes. Note the

changes within each macula.

macular edema is clinical signifi-
cant, now retinal specialists want
to know if the DME is center
involved (CI-DME) or non-center
involved based on OCT imaging.
CI-DME is generally treated with
an anti-VEGF injection whereas
non CI-DME may be observed.
The anti-VEGF drugs have sup-
planted laser for the treatment

of DME and is now considered
the standard for the treatment of
DME.

The treatment of choice for
PDR is less certain. The DRCR.
net established the efficacy of
ranibizumb in the Protocol S study,
which compared traditional panret-
inal photocoagulation (PRP) with
intravitreal ranibizumab.? Both
drugs were efficacious however,
the patients with ranibizumab had
slightly better outcomes. Specifi-
cally, the ranibizumab patients had
better visual field preservation and

were less likely to need pars plana
vitrectomy over a five-year period.
Visual acuity outcomes were simi-
lar in both groups. Despite these
outcomes, most retinal specialists
still use PRP as a first line therapy
or in combination with the anti-
VEGF medications. The preference
of PRP may be due to the burden
of treatment that is required with
the anti-VEGF drugs, as well as
cost.

The Research
What about treating patients ear-
lier, before they go on to develop
PDR? This was the question posed
in a post hoc analysis of 756
patients that were part of the RIDE
and RISE clinical trials.?

The purpose of their retro-
spective study was to examine
DR outcomes after two years in
patients who at baseline had severe
NPDR (and DME). In this study



diabetic retinopathy patients were
categorized based on the Diabetic
Retinopathy Severity Scale (DRSS),
which ranges from 10 to 75.
Patients with moderately severe to
severe NPDR were categorized as
levels 47 to 53. What the authors
discovered was that 78% of the
eyes with moderately severe and
severe NPDR treated with ranibi-
zumab saw a >2-step regression in
the severity of their DR compared
with only 12% that were treated in
the sham group.’

The author conducted a similar
study looking at Aflibercept in
patients with level 47 to 53 reti-
nopathy on the DRSS. However,
this was a prospective study of 402
patients that were randomized to
receive a sham injection vs. afliber-
cept given either every eight weeks
or every 16 weeks (after three
initial monthly doses). Their out-

comes were quite similar to what
was seen with ranibizumab. At one
year, up to 80% of patients treated
with aflibercept had a >2-step
regression in the severity of their
DR compared with only 15% in
the sham group.*

The results of both of these stud-
ies suggest that patients with severe
NPDR would benefit from anti-
VEGEF therapy instead of waiting
until patients develop PDR. What’s
more, with earlier treatment we can
actually see a significant regression
in diabetic retinopathy. Unfor-
tunately most retinal specialists
have been very slow to adopt this
changing paradigm, again, likely
due to the burden of patients need-
ing multiple treatments as well as
the costs and risks associated with
anti-VEGF treatments. It’s also
important to realize that most all
of these patients have presumably

normal vision given they don’t have
any DME.

Getting back to our patient, we
did refer her to a retinal specialist
for consideration of treatment. We
felt her vision was reduced due to a
combination of cataracts and some
ischemia in the fovea. She did not
have DME but on OCT-A we could
see some widening and irregularity
of the foveal avascular zone in both
eyes, more so in the left eye due to
ischemia. W
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Surgical

Edited By Derek N. Cunningham, 0D, and Walter 0. Whitley, 0D, MBA

Replenish the Epithelium

Patients with limbal stem cell deficiency may require surgical intervention to protect
against severe adverse events. By Cecelia Koetting, 0D

egeneration of the corneal

Ripithelium, crucial for ocular
ealth, is maintained by lim-

bal stem cells. Trauma, contact lens
overwear or inflammatory issues can
cause these cells to struggle, lead-
ing to limbal stem cell deficiency
(LSCD). The condition can also be
congenital in patients with aniridia
or autoimmune disorders.

Early LSCD may be controlled
with topical treatment to decrease
inflammation, including topical ste-
roids, ocular cyclosporine or amni-
otic membrane grafts or drops. If
contact lenses are the cause, discon-
tinuing wear or refitting in a daily
option or scleral lens can help mini-
mize further limbal stem cell dam-
age. But once these patients progress
to more severe LSCD and their
vision becomes threatened by recur-
rent, non-healing epithelial defects,
corneal scarring and melts, it is time
to consider surgical options.

Procedures

Multiple approaches to limbal stem
cell transplantation exist. Depending
on the surgeon’s preference and

the extent of LSCD damage, differ-
ent techniques may be better than
others. The most common option
is keratolimbal allograft (KLAL),
which uses allogeneic limbal tissue
attached to a corneoscleral carrier
from a cadaveric donor. This pro-
cedure is common for those with

procedure, visit www.
reviewofoptometry.com, or
- scan the QR code.

During the procedure, lenticules from
a donor cornea are sutured along the
limbus and secured with tissue glue.

bilateral LSCD who may not have a
related donor, or those with unilat-
eral LSCD and the other eye is not a
viable donor.! Ideal candidates have
LSCD caused by aniridia, contact
lens wear and iatrogenic LSCD with
minimal to no conjunctival involve-
ment. KLAL can also help to treat
mucous membrane pemphigoid and
Stevens-Johnson syndrome, if they
are controlled and quiet for at least
a year prior to surgery.

The surgical technique uses two
donor corneoscleral rims that are
divided into four crescents. Three
of these crescents are then placed
around the recipient’s cornea with
the donor tissue’s anterior corneal
edge overlying the recipient’s lim-
bus. As the patient heals, the gaps
between the KLAL segments fill in
with repopulated healthy cells.

Post-op Management

At the time of surgery, a bandage
contact lens is placed in the opera-
tive eye and maintained until the
corneal epithelium is healed.
Patients are prescribed topical

lifitegrast or cyclosporine, a topical
steroid, a fluoroquinolone and fre-
quent use of preservative-free artifi-
cial tears. Once the bandage contact
lens is removed, the antibiotic is
discontinued and the topical steroid
tapered. Long-term, the patient
continues cyclosporine or lifitegrast
twice daily.

Systemic immunosuppression
is important for the long-term suc-
cess of the transplant. Using the
Cincinnati Eye Institute protocol,
clinicians start patients on medi-
cal treatment prior to surgery with
oral prednisone 1mg/kg/day and
tapered over one to three months,
oral valganciclovir 225mg QD,
trimethoprim/sulfamethoxazole
(TMP/SMX) every MWE, oral
tacrolimus 4mg BID and oral myco-
phenolate mofetil (MMF) 1g BID.
Valganciclovir and TMP/SMX are
stopped at 12 months, tacrolimus is
tapered after six months and MMF
after 12 months.

Although patients are free of
medical treatment at three years, cli-
nicians should monitor them closely
for possible rejection.?

1. Cheung AY, Holland EJ. Keratolimbal allograft. Curr Opin

Ophthalmol. 2017;28(4):377-81.
2. Holland EJ, Mogilishetty G, Skeens HM, et al. Systemic

immunosuppression in ocular surface stem cell transplantation:

results of a 10-year experience. Cornea. 2012;31(6):655-61.

Other Surgical Options
e Conjunctival limbal autograft
e Living-related conjunctival limbal
allograft
e Combined conjunctival limbal and KLAL
e Cultured limbal epithelial transplantation
e Simple limbal epithelial transplantation
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Glaucoma [Hel U ES

Breathing Room for the Nerve

Advanced glaucoma and advanced vascular disease pose challenges, but can be
managed. By James L. Fanelli, 0D

ast November a 72-year-

old African-American

male was referred from

his usual OD for glau-
coma evaluation. The patient
recently presented to his OD with
complaints of blurry vision and
dry, ‘irritated’ eyes. The patient
presented to my office for the
initial evaluation along with his
76-year-old sister, who delivered
most of his medical history. It was
obvious within a few minutes that
the patient was somewhat mentally
challenged, and, while fully func-
tional, he was apparently not able
to live without his sister’s care. It is
hard to articulate, but we all have
patients who can get by, but need
a bit of assistance or guidance to
fully succeed.

In any event, he presented with
blurry vision for several years, with
apparent worsening in the previous
few months. He also complained
of chronic waxing and waning
foreign body sensation in both
eyes. Significant in his medical his-
tory was a “nervous breakdown”
approximately two years earlier,
which required hospitalization.

As best I could garner, his care
involved admittance into the local
mental health unit for several
weeks. Current medications at
that visit included meloxicam qd,
propranolol qd, acetylsalicylic acid
PRN and acetaminophen PRN.
He reported no known allergies to
medications.
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Note the significantly disseminated
arteriolarsclerosis in this multicolor
laser composite of the right optic nerve
and vasculature.

In this green laser image of the left
optic nerve and macular vasculature,
note the segmental atherosclerotic
changes to the retinal vasculature, most
readily seen in the superior temporal
artery.

His entering visual acuities that
day were 20/40- OD and 20/60-
OS through hyperopic astigmatic

and presbyopic correction. Pinhole
acuities were 20/40 OD and

20/50 OS. Confrontation fields
were constricted peripherally and
showed some central defects as
well. Amsler testing was difficult to
ascertain.

A slit lamp examination of his
anterior segments was character-
ized by moderate SPK present on
both corneas, open angles on slit
lamp estimation, quiet anterior
chambers OU with no evidence of
cell nor flare, and mild episcleral
injection. The episcleral injection
was consistent clinically with the
appearance of the SPK, which was
located throughout the inferior cor-
neas, consistent with evaporative
dry eye.

Examination

Applanation tensions were 35mm
Hg OD, 37mm Hg OS at 2:45pm.
Pachymemtry readings were
obtained and they showed rela-
tively thin corneas of 505pm OD
and 512pm OS.

Through dilated pupils his crys-
talline lenses were characterized
by early nuclear sclerosis bilater-
ally, as well as cortical spoking off
the visual axis. His cataracts were
estimated to account for one, and
perhaps two, lines of visual acuity
decrease. We also noted posterior
vitreous detachment.

His cup-to-disc ratios were
0.05x0.07 OD and 0.75x0.85 OS.

Both neuroretinal rims were char-



acterized by thinning temporally,
especially superotemporally in the
right eye and temporally in the
left from 2 o’clock to 5 o’clock.
Additionally, both remaining neu-
roretinal rims were slightly pale
and mildly atrophic. No disc hem-
orrhages were present.

Macular evaluations were con-
sistent with RPE mottling and fine
drusen. Of clinical significance, his
retinal vasculature, in particular his
retinal arterial vascular picture, was
consistent with marked arterio-
larsclerosis OU. The retinal arteries
were segmentally sclerosed, with
narrowing, and secondarily induc-
ing moderate crossing changes.
Blood pressure in the office was
128/80, with a resting pulse of 72.
The retinal vascular picture was
more consistent with atheroscle-
rotic cardiovascular disease moreso
than hypertension. His peripheral
retinal evaluations were normal.

Imaging

Once the patient was dilated and
examined, I had my techs obtain
optical coherence tomography
(OCT) images of the optic nerves
as well as multimodal shots of the
posterior segments. The OCT dem-
onstrated significant thinning of the
neuroretinal rim as well as loss of
perioptic retinal nerve fiber layer
(RNFL) tissue on all three-diameter
circle scans. The multimodal imag-
ing documented the extent and
severity of the arteriolarsclerosis
present OU.

Given the findings of both open
angle glaucoma of moderate-to-
severe staging, as well as clinical
evidence of an overlying vascular
component, the patient was asked
to return within the week for
threshold field studies, gonioscopy
and UBM imaging. While the
patient was clearly going to need
intervention to reduce his IOP, I

chose not to medicate the patient
that day as only having one pre-
treatment IOP reading makes it
difficult to assess post treatment
efficacy, especially in light of poten-
tial IOP fluctuations, which may be
significant in a vasculopathic eye
such as his. The patient was also
scheduled for carotid ultrasonog-
raphy.

He returned a few days later as
requested. At this visit his IOPs
by applanation were 34mm Hg
OD and OS at 9:55am. Threshold
visual field studies demonstrated
significant global depression, along
with central field loss, and field loss
in the classic arcuate area 10-20
from fixation OU. Gonioscopy
demonstrated open angles with
moderate trabecular pigmentation
360 degrees OU with normal angle
anatomy. Ultrasound biomicros-
copy (UBM) studies demonstrated
no angle abnormalities that would
be complicating the management
of the glaucoma. At this follow-up
visit, carotid studies were pending.

Discussion

This case highlights the classic pre-
sentation of an untreated pressure
dependent glaucoma patient who
also has a vascular component. At
this point, the extent of the vascu-
lopathic disease is not yet clear, as
the initial workup—including the
carotid ultrasonographic results—
have not been investigated.

Given that we now have had two
separate IOP readings, which show
relatively little variation between
afternoon and morning readings, it
is imperative to begin IOP lower-
ing therapy. As such, the patient
received a sample of Vyzulta
(latanoprostene bunod ophthalmic
solution, Bausch + Lomb) to use
QHS OU, and he was scheduled
for another follow-up visit in three
weeks to assess the efficacy of this

Note the generalized depression and

central visual field defects, which are
correlated to the vascular insufficiency
more so than the glaucomatous damage
in these threshold field studies of the
patient’s left eye. While the visual fields
show no frank progression, the reliability
indices and repeatability were not
optimum.

medication and to evaluate anterior
segment anatomy using OCT imag-
ing and UBM ultrasonography.
Prior to the next follow-up visit,
the Doppler image results were
sent and they showed bilateral
minimally significant plaque at the
bifurcations of the common and
internal carotid arteries on both
sides. The good news is that he
has no overt carotid artery disease,
but on the other hand, his vascular
picture is consistent with athero-
sclerotic cardiovascular disease;
accordingly a discussion was had
with his doctor regarding tight lipid
control (and re-evaluation of lipids,
which haven’t been performed in
more than two years) as well as
anticoagulation therapy to assist
with vascular perfusion to the eye.

The Heart of the Matter

So how did we jump to the discus-
sion of anticoagulant therapy so
soon? Quite simply: though his
carotid arteries were not dem-
onstrating clinically significant
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disease, certainly his retinal arteries were. And the
common vessel between these two is the ophthalmic
artery, which, by clinical presentation of the retinal
vasculature, I would have to assume were (as the reti-
nal findings were bilateral) also manifesting athero-
sclerosis. And therein lies the key to this case.

It has been discussed for many years the role of
optic nerve perfusion in the context of glaucoma.
Simply put, an eye with a compromised vascular
supply, is at increased risk for many ophthalmic
conditions, including normal pressure (pressure inde-
pendent) glaucoma and worsening glaucoma. There
are many pieces to the puzzle insofar as ophthalmic
perfusion pressure, and there are several proposed
formulae for estimating ocular perfusion pressure. In
a case such as this, the significant appearance of reti-
nal arteriolar vascular disease would naturally imply
ophthalmic artery disease as a comorbid process, and
consequently, decreased ocular perfusion. And how is
any arterial occlusive disease dealt with? The answer
is increasing perfusion, whether that is a carotid end-
arterectomy in the case of carotid artery disease, or
anticoagulant therapy in the case of coronary artery
disease. It’s the same disease process, its just that dif-
ferent end organs are affected depending on which
vessels are problematic. Of course, any surgical inter-
vention or anticoagulant therapy needs to be evalu-
ated against possible complications, but it is a natural
step in increasing perfusion to the eye.

After consulting with the patients primary care
provider and subsequent labs, the patient was found
to have elevated cholesterol and lipid levels, and the
patient was medicated with a statin. He was also anti-
coagulated with 81mg ASA and 75mg Plavix as the
patient’s primary care provider was also concerned
about cerebral ischemia.

Since the initiation of Vyzulta QHS OU, the
patient’s IOPs have averaged 15mm Hg OD and
17mm Hg OS on three separate visits. Visual fields as
shown have remained stable, as have the optic nerve
OCTs and physical evaluations of the nerves. The reti-
nal vasculature has remained stable.

The patient is also currently scheduled for an neu-
roimaging, as part of further investigation of dissemi-
nated vascular disease.

This is optometry: caring for glaucoma, mild, mod-
erate and severe. Working in collaboration with inter-
nal medicine, this patient can be adequately cared for
without involving ophthalmology. H
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Faculty

ASSISTANT PROFESSOR POSITIONS: PEDIATRICS, PRIMARY CARE/OCULAR DISEASE
Full-time non-tenure track faculty positions for the Chicago College of Optometry

Responsibilities: Candidates are expected to be highly knowledgeable in the field of pediatric or primary care and ocular disease
and develop and teach courses and/or laboratories in the subject area. The primary care candidate must also be able to provide
direct patient care and clinical instruction to professional students as well as residents, and be involved in interdisciplinary practice
with other educational professionals.

Candidates must be willing to actively participate in curricular assessment, professional development, student counseling and service activities within the
college, university and the scientific community. Successful candidates are also expected to be involved in research and scholarly activities, and have a sin-
cere commitment to optometric education, community service and patient care. Primary duties include, but are not limited to:

a) Teaching b) Service . Participating on College and University
. Developing and delivering lectures and/or . Helping to maintain and grow the state of committees, as assigned;
laboratories for related areas, as assigned; the art optometry program with a strong . Participating in College and University service
. Embracing and enhancing the didactic interdisciplinary focus that meets the needs activities.
. philosophies in the O.D. program; of patients in the surrounding community; is
. Maintaining and expanding the high quality efficient, patient friendly, and cost-effective; c) Scholarly activity
clinical practice environment for optometry . Working closely together with all optometry Engaging in research and scholarly activity, in-
students on rotation; and ophthalmology faculty to provide a com- cluding presentations at scientific meetings,
. Precepting students on clinical rotation at the plete range of eye and vision care services; research, and publication in peer reviewed
Midwestern University Eye Institute; . Participating in leadership roles in state, re- journals sufficient to qualify for academic
gional, and national optometry organizations; advancement in a non-tenure track position.

QUALIFICATIONS: Candidates must possess a Doctor of Optometry degree from an ACOE-accredited institution, must have completed an ACOE-accredited
residency, and must be eligible for an illinois optometric state license. Primary eye care clinical expertise is also required.

Salary will be commensurate with qualifications and experience
Review of applications will begin immediately and continue until the position is filled

Contact information: Interested applicants should apply online at www.midwestern.edu and include curriculum vitae and letter of interest
specifying the position and college that he/she wishes to be considered for. Application packet should include curriculum vitae and letter of
interest. Inquiries may be directed to Dr. Melissa Suckow, Dean; Midwestern University: msucko@midwestern.edu.

Midwestern University is an Equal Opportunity/Affirmative Action employer that does not discriminate against an employee or applicant based upon race,
color, religion, gender, national origin, disability, or veterans status, in accord with 41 C.F.R. 60-1.4(a), 250.5(a), 300.5(a) and 741.5(a).
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Faculty

UMSL/Optometry

University of Missouri-St. Louis
optometry.umsl.edu

Full-time Faculty Positions Available Non-Tenure Track
Assistant, Associate, or Clinical Professor (Various Emphasis Areas)

/

e LG

The College of Optometry at the University of
Missouri-Saint Louis invites applications for full-time
non-tenure track positions with an opportunity to join
a dynamic and progressive academic community.
Successful applicants will receive a nine-month
appointment. Initial rank for the full-time clinical
appointments will be commensurate with prior experi-
ence, qualifications and individual interests. There is
the possibility for a summer instructional assignment
if mutually agreeable.

Applications are encouraged from a variety
of areas including:

* Eye and Vision Research

* Sports Vision and Performance

* External Disease and Dry Eye

* Ocular and Systemic Disease including
diagnostic and therapeutic procedures

* Primary Eye Care

Responsibilities - Successful candidates for clinical
ranks are expected to provide instruction in the
professional program and serve as a mentor for
student research. The primary areas of emphasis
depend upon prior accomplishments, qualifications
and candidate interests.

Qualifications - All positions require:

+ Ability to contribute to the development, evaluation,
and enhancement of optometric education

+ Ability to contribute to the mission and strategic
priorities of the College of Optometry

+ Open to development and use of innovative
instructional strategies and technology

+ Commitment to effective dissemination of evidence
based practice and translating research into
clinical care and education.

+ Demonstrated knowledge in area of emphasis and
contemporary issues in optometry and healthcare.

The positions require a Doctor of Optometry (OD)
degree, license to practice optometry in Missouri, a
commitment to work with diverse student and patient
populations, and alternative teaching styles such

as learner-centered and case-based approaches. A
license to practice in lllinois is desirable. Candidates
with a Masters or Doctoral Degree with a record of
scholarship or who have completed an ACOE-
accredited residency are preferred.

The University of Missouri-St. Louis is a public,
metropolitan land-grant institution committed to basic
and applied research, teaching and service with
17,000 students and 1,325 full and part-time

faculty members. UMSL is the largest university in the

St. Louis region and the 3rd largest in Missouri
with 131 degree and associate programs.

For additional information about UMSL see:
umsl.edu

The College of Optometry includes a 4-year
professional degree (O.D.) program and post-
professional residency programs.

For additional information about the College see:
optometry.umsl.edu

Those who wish to be considered a candidate
for a position must provide an application that
includes a letter of interest, curriculum vitae and
a list of four professional references. Formal
submissions via the University website:
www.umsl.jobs. Applications will be accepted
and reviewed immediately. The positions will
remain open until filled.

Questions may be directed to:
Julie DeKinder, OD

Director, Academic Programs
dekinderj@umsl.edu

The University of Missouri-Saint Louis is an equal opportunity/
affirmative action employer committed to excellence through
diversity.

Professional Opportunities

Continuing Education

MACULAR DEGENERATION
Patients pay out of pocket for low vision
to keep reading and driving.

I’ll teach you how to have them call

I get paid only if you get paid!

N. CALIFORIA  S. CAROLINA  MAINE
MASSACHUSETTS IOWA S.GEORGIA W.
SANDIEGO OHIO S.IDAHO

RICHARD J. SHULDINER, OD, FAAO
LOW VISION DIPLOMATE / PRES. IALVS

I’ll teach you how to help them achieve their goals.
I’ll teach you how to substantially increase your income.

THE INTERNATIONAL ACADEMY OF LOW VISION SPECIALISTS
HAS THE FOLLOWING TERRITORIES AVAILABLE:
S. MISSOURI

OUR CONNECTICUT DOCTOR IS RETIRING SOON.
TAKE OVER A THRIVING LOW VISION PRACTICE!

DOCTOR@LOWVISIONCARE.COM / 951 286 2020 CELL

glasses

you.

VIRGINIA

e JOB OPENINGS
¢ PRODUCTS & SERVICES

Toll free: 888-498-1460

Targeting Optometrists?
CLASSIFIED ADVERTISING WORKS

¢ CME PROGRAMS
¢ AND MORE...

Contact us today for classified advertising:

KEY WEST

Educational Conference
10 hrs. CGE/ 8Hrs. Florida TQ

FRIDAY, JULY 26, 2019
Regulatory & Industry Outlook
presented by: Chris Emper, JD, MBA
My Favorite Cases
by: Paul Ajamian, 0.D.

The Future of Cataract Surgery
by: Paul Ajamian, 0.D.

Speakers:

SATURDAY, JULY
Regulatory & Industry Outlook
presented by: Chris Emper, JD, MBA
Innovations in Eye Care
by: Paul M. Karpecki, 0.D. FA.A.O.
The Seven Habits of Highly
Successful Anterior Uveitis Management
by: Paul M. Karpecki, 0.D. FA.A.0.

7,2019

245 Front Street | Key West, FL 33040

305-294-4000

www.margaritavilekeywestresort.com

For more information contact:
Gloria Ayan @ 305.491.3747 or E-Mail: ocularhealthfoundation@gmail.com

E-mail: sales@kerhgroup.com
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Career Opportunities

Practice For Sale

Staff Optometrist Wanted

Bard Optical is a family owned full-service
retail optometric practice with 22 offices (and
growing) throughout Central Illinois. Bard
Optical prides itself on having a progressive
optometric staff whose foundation is based on
one-on-one patient service. We are currently
accepting CV/resumes for Optometrists to join
our medical model optometric practice that
includes extended testing. The practice
includes but is not limited to general optometry,
contact lenses and geriatric care. Salaried,
full-time positions are available with excellent
base compensation and incentive programs
and benefits. Some part-time opportunities
may also be available.

Current positions are available in
Bloomington/Normal, Decatur/Forsyth,

Peoria, Sterling and Canton as we continue
to grow with new and established offices.

Please email your information to
mbhall@bardoptical.com or call
Mick at 309-693-9540 ext 225.
Mailing address if more convenient is:
Bard Optical
Attn: Mick Hall, Vice President
8309 N Knoxville Avenue
Peoria, IL 61615

Bard Optical is a proud -
Associate Member of the ’

1llinois Optometric Association. S OPTICAL

www.bardoptical.com

FOR SALE

CALIFORNIA - CONTRA COSTA
Turnkey practice grossing $780,000
in 2018, netting $220,000 while
owner working only 4 days per
week. The 2100 sq.ft. class A office
has 2 exam rooms fully equipped
with advanced diagnostic equip-
ment, and edging lab.

NEW YORK — MID-HUDSON VALLEY
Live and practice in a beautiful,
vibrant community only 1% hour
drive from Manhattan. Grossing
$700,000 in 2018 with $210,000 in
owner’s net. State-of-the-art equip-
ment includes Optovue OCT, corneal
topographer and retinal camera.

Call for a Free Practice Evaluation
800-416-2055

www.TransitionConsultants.com

- J

Practice
Consultants

PRACTICES FOR SALE
NATIONWIDE

Visit us on the Web or call us to learn
more about our company and the
practices we have available.

info@PracticeConsultants.com

925-820-6758

www.PracticeConsultants.com

Place Your Ad Here!
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com

Equipment and Supplies

WHY PAY RETAIL???

=

$825.00

Pretesting Tables of all shapes and
sizes at Wholesale Prices.

Search the word PRETESTING at EBAY

Save hundreds even thousands on all
your pretesting needs.
Or call: 316-734-4265

e JOB OPENINGS
* PRODUCTS & SERVICES

KERHC

OF OPTONETRY

Targeting Optometrists? I ’

CLASSIFIED ADVERTISING WORKS

« CME PROGRAMS o a—
+ AND MORE...

Contact us today for classified advertising:
Toll free: 888-498-1460 >
E-mail: sales@kerhgroup.com (1

| ® |
"\ W

Do you have Equipment
and Supplies for Sale?

OF OPTOMETRY

Contact us today for classified advertising

Toll free: 888-498-1460 e E-mail: sales@kerhgroup.com
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Diagnostic

Keeping in Contact

By Andrew S. Gurwood, 0D

History

A 27-year-old female presented to
office urgently with a red, painful
left eye of three days’ duration. The
patient also complained of blurred
vision and photophobia in the same
eye. Her history was positive for
extended soft contact lens wear.
The patient explained that she
regularly slept in lenses. She had

no other ocular disease history and
said that something like this had
never happened before. She denied
any exposure to trauma, had no
systemic disease, took no medica-
tions and had no allergies.

Diagnostic Data

Using contact lenses, her best-cor-
rected entering visual acuities were
20/20 OD and 20/40 OS, with
improvement to 20/20 OS upon
the pinhole. The external examina-
tion observation is demonstrated
in the photograph. Her extraocu-
lar muscle motilities were normal
and her confrontation visual fields

This 67-year-old woman is blind in her
left eye, but her family was concerned
that the eye itself was shrinking. Can this
external examination help explain her
condition?

were full. The patient’s color vision
found no abnormalities using the
red, green, blue and yellow cap
screening test and no afferent
pupillary defects were observed.
Given the urgent nature of the
presentation, refraction was not
completed on this visit. Biomicros-
copy revealed tightly fitting, poorly
moving soft contact lenses in both

eyes. After the patient’s contact
lenses were removed, the left eye
demonstrated conjunctival injection
of 360 degrees, corneal inflamma-
tion with diffuse punctate sodium
fluorescein staining, an old circular
corneal scar at 9 o’clock and two
circular subepithelial inflammatory
areas with mild overlying sodium
fluorescein staining. Her intraocu-
lar pressures measured 17mm Hg
OU by Goldmann applanation. The
posterior segments demonstrated
normal, round nerves exhibiting
30% cupping and normal posterior
poles with no peripheral pathology.

Your Diagnosis

Does the case presented require
any additional tests, history or
information? What steps would
you take to manage this patient?
Based on the information provided,
what do you believe would be the
patient’s diagnosis? What is her
prognosis? To find out, visit www.
reviewofoptometry.com. ll

Retina Quiz Answers (from page 88): 1) c; 2) c; 3) d; 4) a; 5) d.

Next Month in the Mag

Glaucoma Report. Topics include:

(Earn 2 CE Credits)

* How Comorbidities Complicate Glaucoma Care

Coming in July, Review of Optometry will present its Annual

Also in this issue:

e Understanding Pressure Gradients in Glaucoma

e Visual Disorders in Children and Management Strategies
o My Patient Has AMD... Now What?

* How to Minimize the Side Effects of Glaucoma Medications
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A New Way to Play with Eye Color

The latest in daily disposable lenses is here, and it's about to make
a splash—of color. With a selection of unique shades, what's next
in color contact lenses is what your beauty-centric patients have been
waiting for. Get ready to play with an eye-enhancing pop of color.

Patients can also play in AIR OPTIX® COLORS monthly
replacement contact lenses—available in 12 stunning shades.

Contact your Alcon representative to learn more.

Important information for DAILIES® COLORS (nelfilcon A) contact lenses: For daily wear, single use. Contact lenses, even if worn for cosmetic reasons, are medical devices that
must only be worn under the prescription, direction and supervision of an eye care professional. Serious eye health problems may occur as a result of sharing contact lenses.
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