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To date, science has discovered more than
270 genes related to inherited retinal
diseases.' With the evolution of genetic
testing comes the ability to more precisely
diagnose your patients. More answers may
uncover more possibilities.

MOVE FORWARD WITH MORE ANSWERS

EE':I_.-":E Scan to find more answers about
BES] genetic testing and retesting at
[=]13 EyesOnGenes.com.

Reference: 1. Branham K, Schlegel D, Fahim AT, Jayasundera KT.
Genetic testing for inherited retinal degenerations: triumphs and
tribulations. Am J Med Genet C Semin Med Genet. 2020;184(3):571-577.
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When patients rely on artificial tears alonejinflammation'may persist.

Xiidra can disrupt the chronic inflammatory cycle in dry eye disease.’
It can provide lasting symptom relief in as little as 2 weeks. "

*Xiidra blocks LFA-1 on T cells from binding with ICAM-1 that may be overexpressed on the ocular surface in dry eye disease and
may prevent formation of an immunologic synapse which, based on in vitro studies, may inhibit T-cell activation, migration of
activated T cells to the ocular surface, and reduce cytokine release. The exact mechanism of action of Xiidra in DED is not known."3

fThe safety and efficacy of Xiidra were assessed in four 12-week, randomized, multicenter, double-masked, vehicle controlled studies
(N=2133). Patients were dosed twice daily. The mean age was 59 years (range, 19-97 years). The majority of patients were female
(76%). Use of artificial tears was not allowed during the studies. The study end points included assessment of signs (based on Inferior
fluorescein Corneal Staining Score [ICSS] on a scale of 0 to 4) and symptoms (based on patient-reported EDS on a visual analogue
scale of 0 to 100). Effects on symptoms of dry eye disease: a larger reduction in EDS favoring Xiidra was observed in all studies at
day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared to vehicle in 2 out of 4 clinical
trials. Effects on signs of dry eye disease: at day 84, a larger reduction in ICSS favoring Xiidra was observed in 3 out of the 4 studies.’

Indication

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of signs and symptoms of dry eye disease (DED).
Important Safety Information

e Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients.

) NOVARTIS

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080
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Important Safety Information (cont)

* In clinical trials, the most common adverse reactions reported in 5-25% of patients were instillation site irritation,
dysgeusia and reduced visual acuity. Other adverse reactions reported in 1% to 5% of the patients were blurred
vision, conjunctival hyperemia, eye irritation, headache, increased lacrimation, eye discharge, eye discomfort,
eye pruritus and sinusitis.

* To avoid the potential for eye injury or contamination of the solution, patients should not touch the tip of the
single-use container to their eye or to any surface.

* Contact lenses should be removed prior to the administration of Xiidra and may be reinserted 15 minutes
following administration.

* Safety and efficacy in pediatric patients below the age of 17 years have not been established.

For additional safety information about XIIDRA®, please refer to the brief summary of Prescribing
Information on adjacent page.

References: 1. Xiidra [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corp; June 2020. 2. Bron AJ, de Paiva CS, Chauhan SK, et al.
TFOS DEWS Il Pathophysiology Report. Ocul Surf. 2017;15(3):438-510. 3. US Food and Drug Administration. Code of Federal Regulations, Title 21,
Volume 5 (21CFR349). Accessed May 25, 2021. https:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=349&showFR=1
4. Jones L, Downie LE, Korb D, et al. TFOS DEWS Il Management and Therapy Report. Ocul Surf. 2017;15(3):575-628. 5. Pflugfelder SC, Stern M,
Zhang S, Shojaei A. LFA-1/ICAM-1 interaction as a therapeutic target in dry eye disease. J Ocul Pharmacol Ther. 2017;33(1):5-12.

XIIDRA, the XIIDRA logo and ii are registered trademarks of Novartis AG.

© 2021 Novartis 5/21 123809




XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use pregnant rats, from premating through gestation day 17, did not produce

Initial U.S. Approval: 2016 teratogenicity at clinically relevant systemic exposures. Intravenous
BRIEF SUMMARY: Please see package insert for full prescribing administration of lifitegrast to pregnant rabbits during organogenesis
information. produced an increased incidence of omphalocele at the lowest dose tested,

1 INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment
of the signs and symptoms of dry eye disease (DED).

4 CONTRAINDICATIONS
Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast
or to any of the other ingredients in the formulation [see Adverse Reac-
tions (6.2)].

ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in the
labeling:

* Hypersensitivity [see Contraindications (4)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in 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.

In five clinical trials of DED conducted with lifitegrast ophthalmic solution,
1401 patients received at least one dose of lifitegrast (1287 of which
received lifitegrast 5%). The majority of patients (84%) had less than or
equal to 3 months of treatment exposure. One hundred-seventy patients
were exposed to lifitegrast for approximately 12 months. The majority of
the treated patients were female (77%). The most common adverse reac-
tions reported in 5%-25% of patients were instillation-site irritation, dys-
geusia, and reduced visual acuity.

Other adverse reactions reported in 1%-5% of the patients were blurred
vision, conjunctival hyperemia, eye irritation, headache, increased lacri-
mation, eye discharge, eye discomfort, eye pruritus, and sinusitis.

6.2 Postmarketing Experience

The following adverse reactions have been identified during post-approval
use of Xiidra. Because these reactions are reported voluntarily from a pop-
ulation of uncertain size, it is not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.

Rare serious cases of hypersensitivity, including anaphylactic reaction,
bronchospasm, respiratory distress, pharyngeal edema, swollen tongue,
urticaria, allergic conjunctivitis, dyspnea, angioedema, and allergic derma-
titis have been reported. Eye swelling and rash have also been reported
[see Contraindications (4)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Risk Summary
There are no available data on Xiidra use in pregnant women to inform
any drug-associated risks. Intravenous (IV) administration of lifitegrast to

(=]

3 mg/kg/day (400-fold the human plasma exposure at the recommended
human ophthalmic dose [RHOD], based on the area under the curve [AUC]
level). Since human systemic exposure to lifitegrast following ocular
administration of Xiidra at the RHOD is low, the applicability of animal
findings to the risk of Xiidra use in humans during pregnancy is unclear
[see Clinical Pharmacology (12.3) in the full prescribing information].

Data

Animal Data

Lifitegrast administered daily by IV injection to rats, from premating
through gestation day 17, caused an increase in mean pre-implantation
loss and an increased incidence of several minor skeletal anomalies at
30 mg/kg/day, representing 5,400-fold the human plasma exposure at the
RHOD of Xiidra, based on AUC. No teratogenicity was observed in the rat
at 10 mg/kg/day (460-fold the human plasma exposure at the RHOD,
based on AUC). In the rabbit, an increased incidence of omphalocele was
observed at the lowest dose tested, 3 mg/kg/day (400-fold the human
plasma exposure at the RHOD, based on AUC), when administered by

IV injection daily from gestation days 7 through 19. A fetal no observed
adverse effect level (NOAEL) was not identified in the rabbit.

8.2 Lactation

Risk Summary

There are no data on the presence of lifitegrast in human milk, the effects
on the breastfed infant, or the effects on milk production. However, sys-
temic exposure to lifitegrast from ocular administration is low [see Clinical
Pharmacology (12.3) in the full prescribing information]. The develop-
mental and health benefits of breastfeeding should be considered, along
with the mother’s clinical need for Xiidra and any potential adverse effects
on the breastfed child from Xiidra.

8.4 Pediatric Use

Safety and efficacy in pediatric patients below the age of 17 years have
not been established.

8.5 Geriatric Use

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

Distributed by:

Novartis Pharmaceuticals Corporation
One Health Plaza

East Hanover, NJ 07936
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Online Vendors Get Better at Spectacle Rx Results

One-tenth of current orders had optical quality issues, compared with 45% in a 2011 study.

hile companies like

Warby Parker continue

to try and expand their

spectacle Rx footprint,
a recent investigation found that
about one in 10 prescriptions filled by
three online vendors failed to meet
national standards for optical quality,
a result that was greatly improved
over a 2011 investigation that report-
ed roughly 45% of spectacles failed at
least one optical parameter or impact
testing."?

“Despite this improvement in
spectacle prescription accuracy, other
lens design elements impacting visual
performance and ocular protection
cannot be determined by the pre-
scription alone,” the authors wrote in
their paper.

Spectacle prescription numbers,
such as sphere, cylinder and axis,
don’t provide the additional infor-
mation necessary to optimize visual
function and performance of the
eyewear for an individual patient,
they added.

Paid participants with no optical
training and who were masked to the
study’s objectives ordered spec-
tacle lenses from the Internet. The
prescription powers ordered (sphere,
cylinder and axis) were statisti-
cally sampled from 1,000 previously
filled prescriptions. A total of 100
orders were placed with three online
vendors, and the orders included
a range of high- and low-powered
single vision lenses, progressive ad-
dition lenses and duplicate orders to
assess repeatability. An independent

sabew| A1189 :010yd

The quality and prescription accuracy of spectacle orders
filled through online vendors is improving with time.

certified testing lab was contracted
to assess the products’ conformance
with voluntary consensus standards
and FDA drop-ball safety testing.
Lenses not meeting these standards
were counted as failures.

The overall failure rate for the
three vendors was 11.2+3.2% (Ven-
dor A), 8.0+2.7% (Vendor B) and
8.242.8% (Vendor C). The repeatabil-
ity for 20 prescriptions ordered five
times from each vendor was high, at
over 90%.

Additionally, the researchers didn’t
find any lens impact failures in the
current study.

Despite these improved findings,
there is a risk of decreased visual
performance and potential harm to
individuals ordering spectacles on-
line, as they are likely to be unaware
that their prescriptions do not meet
national standards.! When eyewear is
ordered from an eye care professional,
the finished lenses are assessed, and

any lenses not meeting
national standards are re-
ordered, the investigators
explained in their paper
on the study, published in
Optometry & Vision Science.
“The consumer does
not have the equipment
or expertise to assess the
accuracy or quality of
ordered lenses. The po-
tential risks are decreased
visual effectiveness in the
workplace, educational
settings, recreational ac-
tivities and driving, which
may increase the risk of decreased
vision performance, visual asthenopia,
accidents or falls,” the authors wrote.
The lower failure rates reported
in the study could be due to several
factors, including the fact that lens
fabricating technology is now widely
available and quality control pro-
cesses may have improved since the
carlier study.! Additionally, the 2011
study sampled a larger number of
online vendors (10) with fewer orders
per vendor (20) vs. the present study.
“It is our view that specific recom-
mendations by an eye care profes-
sional who understands the unique
visual tasks and lifestyle needs of a
patient are required in most cases to
produce an optimal eyewear design,”
the researchers wrote. 4
1. Gordon A, Twa M, Cutter G, Kleinstein RN. Accuracy and

repeatability of internet-ordered spectacle lenses. Optom Vis
Sci. October 20, 2021. [Epub ahead of print].

2. Citek K, Torgersen DL, Endres JD, Rosenberg RR. Safety
and compliance of prescription spectacles ordered by the
public via the Internet. Optometry. 2011;82:549-55.
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CRAO Possible After Cosmetic Procedure

Facial filler injections have a small but devastating potential to occlude the ophthalmic
artery, leading to embolic events.

hen individuals
undergo cosmetic
procedures such as
facial filler injections,
they’re not expecting to be exposed
to risk an ophthalmic artery occlu-
sion or brain infarction. They would
mostly be right, as this devastating,
blinding complication is quite rare.
Only a few cases of iatrogenic oph-
thalmic artery occlusion (IOAO) and
concomitant brain infarction have
been reported, and the exact patho-
logic mechanism is still unclear.

However, researchers at Seoul Na-
tional University recently reported
a new case of unilateral blindness
caused by IOAQO and accompanied
by bilateral brain infarction after a
cosmetic facial filler injection. They
say it’s important that patients be
informed of this potential complica-
tion, even though it’s extremely rare.

In this case, a 39-year-old woman
with no underlying disease present-
ed with vision loss and ocular pain
in her left eye. She also had motor
weakness of her right upper and
lower limbs immediately following
hyaluronic acid facial filler injection
into her glabella, the smooth part of
the forehead above and between the
eyebrows.

She underwent ophthalmic and
neurologic examination, which in-
cluded fundoscopic examination, slit
lamp examination, fundus fluoresce-
in angiography (FA), brain diffusion
MRI and MRA.

The tests revealed the following:
CRAO with choroidal ischemia
® cataract, corneal edema
¢ total ophthalmic artery occlusion
¢ complete ptosis and total oph-

thalmoplegia
* numerous high-signal intensity

lesions in both cerebral hemi-
spheres

sabew| Ana9 ‘01044
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Facial fillers cause rare ocular complications such as CRAOQ,
this study shows.

¢ multiple territorial cerebral
infarction lesions involving the
cerebral cortex of embolic etiol-
ogy
Based on these findings, the
researchers wrote, the embolism
caused by filler injection was most
likely the culprit behind the pa-
tient’s embolic cerebral infarction.
She underwent follow-up diffu-
sion MRI seven days later, which
revealed extensive hemorrhagic
transformation. This was catego-
rized as parenchymal hematoma,
which had been noted in previ-
ous infarcted foci. Her visual field
examination showed a right infe-
rior quadrantanopia with macular
sparing, which the researchers said
was likely due to left occipital lobe
infarction.
A review of previous literature
on IOAOQ associated with cosmetic
facial filler injection showed four

cases with bilateral embolic events.

Three of these were unilateral
IOAO and bilateral cerebral infarc-
tion, and one was IOAO without
cerebral infarction.

There are two routes through
which an embolism can reach

the bilateral arte-

rial system after facial
filler injection, the
researchers noted—
the anterior communi-
cating artery and the
cutaneous collaterals
in the midline area.
“In our case, IOAO
occurred only on the
left side,” the authors
wrote in their paper
on the findings, pub-
lished in the Journal
of Neuro-ophthalmolo-
gy. “According to the
clinical manifesta-
tions and fundus FA findings, the
embolic material caused the oc-
clusion of the proximal part of the
ophthalmic artery and could reach
the internal carotid artery.”

The researchers also noted that
retrograde spreading of embolic
materials is currently considered
the most reasonable mechanism
explaining [OAO. “Embolic mate-
rial (typically autologous fat or
hyaluronic acid) that’s accidentally
injected into facial cutaneous arteri-
oles fills the lumen of the involved
vessel and may be pushed proxi-
mally against arterial flow with great
injecting pressure,” they wrote.

“Embolic material that reaches
any branching point of the ophthal-
mic artery is disseminated at the
branching point and is delivered
to the distal portion, obstructing
the distal part of the ophthalmic
artery and its branches,” the study
notes. “If the amount of injected
filler and injection pressure are
sufficient, the embolic material can
be pushed into the internal carotid
artery and involve any cerebral
arteries.”

(Continued on p. 8)
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Case Report of CRAO After Cosmetic Procedure

(Continued from p. 6)

In the other possible pathway,
“The frontal branches of the super-
ficial temporal artery and the supra-
trochlear or supraorbital artery form
a network of cutaneous collateral
channels,” they explained. “Espe-
cially in the glabella and forechead
area, numerous arterial anastomoses
between the right and left cutane-
ous arterioles are known to exist.
However, according to this hypothe-
sis, the reason why the right cerebral
infarction occurred without the right
IOAOQ cannot be explained.”

The study authors noted that in
four of the published cases, includ-

ing their own, on unilateral IOAO

with bilateral brain infarction, the

anterior communicating artery was
the most likely pathway.

“In our case, no treatment was
performed for reperfusion of the
ophthalmic artery because of severe
clinical features, including cerebral
infarction, suggesting that a large
amount of filler material caused
extensive obstruction of the oph-
thalmic artery and its branches,”
they wrote. “It was suspected that
the viability of the retina was lost,
and cerebral infarction with mental
change was a more serious problem.
Hyaluronidase could be an addition-

al treatment option. However, its
effectiveness has not been proven in
previous reports. Ischemic damage
to the anterior segment and extra-
ocular muscles could recover due to
the relatively good collateral blood
circulation and viability of tissues,
which are better than those of the
retina.”

The researchers concluded that
clinicians should be suspicious of
brain infarction, especially contralat-
eral embolic events, in severe cases
of IOAQ after such procedures. ¢

Lee JS, Kim JY, Woo JS. Unilateral blindness with bilateral
brain infarction after cosmetic facial filler injection. J
Neuroophthalmol 2021;41:€566-71.

Alcohol Heightens Geographic Atrophy Risk

cientists continue to explore

risk factors for a variety of

health conditions, including
how genetics may help predict the
development of disease. A recent
study that relied on genetic evi-
dence suggests alcohol consump-
tion may lead to geographic atrophy
(GA), while smoking habits could
be tied to a greater risk of advanced
age-related macular degeneration
(AMD).

The UK-based study used a Men-
delian randomized framework to
assess 16,000 individuals with AMD
and 18,000 controls to explore po-
tential causal associations between
the risk of advanced AMD and the
following modifiable risk factors:
smoking, alcohol consumption, BMI,
blood pressure and glycemic traits.

“We found genetic evidence sup-
porting a potential causal association
between smoking initiation and
advanced AMD risk consistent with
prior observational studies,” the au-
thors wrote in JAMA Ophthalmology.

"This association was stronger for
wet AMD than for GA, and simi-
lar results were found for lifetime

Il REVIEW OF OPTOMETRY | DECEMBER 15, 2021

Qyd ‘0 ‘uosiiieH Apusp :010yd

1

Consuming alcohol, as well as smoking, increases risk of GA

development.

smoking behavior, they added.
Additionally, smoking cessation was
associated with a decreased risk of
advanced AMD, specifically wet
AMD, compared with persistent
smoking.

“We also found suggestive
evidence for a possible causal as-
sociation between increased alcohol
consumption and risk of advanced
AMD that was likely driven by a
strong association with GA,” the
authors wrote.

As there are currently no known
treatments for GA, this finding has
important public health implica-
tions, the investigators suggested.
These results also support previous
observational studies associating

smoking behav-
ior with risk of
advanced AMD,
reinforcing exist-
ing public health
messages regard-
ing the risk of
blindness associat-
ed with smoking,
they added.

The research-
ers found a one-SD increase in log
odds of genetically predicted smok-
ing initiation and a higher risk of
advanced AMD. On the other hand,
they observed a one-SD increase
in log odds of genetically predicted
smoking cessation (former vs. cur-
rent smoking) and a lower risk of
advanced AMD.

Considering other possible risk
factors, the authors found insuf-
ficient evidence to suggest that
genetically predicted blood pressure,
BMI and glycemic traits were associ-
ated with advanced AMD. <
Kuan V, Warwick A, Hingorani A, et al. Association of
smoking, alcohol consumption, blood pressure, body mass
index, and glycemic risk factors with age-related macular

degeneration: a mendelian randomization study. JAMA
Ophthalmol. November 4, 2021. [Epub ahead of print].
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Cataracts May Increase Vascular Mortality Risk

Still, patients with this ocular condition didn’t appear to be more likely to die from
cancer, respiratory or renal disease or Alzheimer’s, study finds.

atients with cataracts may face
P up to a 36% increased risk

of vascular mortality, accord-
ing to a new study published in the
British Journal of Ophthalmology. The
investigation also found a positive
association between self-reported
cataract surgery and all-cause mortal-
ity based on a large-scale, population-
centered sample.

A total of 14,918 participants were
included in the study’s analysis
of National Health and Nutrition
Examination Survey data from 1999
to 2008. A self-reported history of
cataract surgery was considered a
surrogate for the presence of clini-
cally significant cataract surgery, and
mortality data were verified from
National Death Index records. After
roughly 10 years, approximately 19%
of the participants had died.

Overall, the researchers found that
individuals with self-reported cataract
surgery were more likely to die from
all causes and specific causes (vascu-
lar disease, cancer, accident, Al-
zheimer’s disease, respiratory disease,
renal disease and others) compared
with individuals without cataract.
Still, no significant association was
observed specifically between self-
reported cataract surgery and cancer,

Q0 “13JAL 31Inr 0104

Cataracts increase a patient's risk of vascular mortality.

respiratory disease, renal disease, Al-
zheimer’s disease, accidents or other
cause-related mortality.

There have been a few hypotheses
explaining the association between
cataract and vascular mortality,
including oxidative stress, which has
been implicated in the pathogenesis
of both cataract and atherosclerosis,
the study authors noted. Addition-
ally, previous studies of human lens
epithelial cells found that the senes-
cence of lens cells, triggered by oxi-
dative stress-induced DNA damage
and telomere shortening, contributed
to cataract formation.

Oxidative stress affects vascular
reactivity and oxidized low-density

lipoproteins promote
atherogenesis; therefore,
the presence of cataract
may be an indicator of
high levels of cumula-
tive oxidative damage
resulting from physi-
ological and pathological
aging, the research-

ers explained in their
report.

Another alternative
hypothesis is that crys-
tallins are also involved
in regulating apoptosis,
cell survival and responses to stress-
ors such as inflammation and isch-
emia, not only at an ocular level but
also at a systemic level, they added.

The authors also found that partici-
pants of the study who had a history
of bilateral cataract surgery were
more than twice as likely to die from
renal disease. A plausible mechanism
linking cataract and renal disease-
related mortality could be increased
oxidative stress, which is implicated
in both cataracts and chronic kidney
disease, the investigators said. 4

Chen Y, Wang W, Liao H, et al. Self-reported cataract surgery
and 10-year all-cause and cause-specific mortality: findings
from the National Health and Nutrition Examination Survey.

Br J Ophthalmol. October 25, 2021. [Epub ahead of print].

IN BRIEF

Ten years ago, results were re-
leased from the Age-Related Eye
Disease Study (AREDS), which
concluded as one of its many
findings that cataract surgery
was not found to increase the
risk of late age-related macular
degeneration (AMD). Following
its report of this first study, a
research team analyzed data
from AREDS?2, a follow-up of
AREDS, which included AMD
patients in 82 clinics across the
United States. The analysis of

the updated study detected no
increased risk for late AMD in
patients who underwent cataract
surgery.

Included participants were 50
to 85 years old with bilateral large
drusen or unilateral late AMD with
up to 10 years of follow-up. Late
AMD was characterized by the
presence of geographic atrophy
or neovascular AMD observed on
fundus photography (or indicated
in medical records).

Atotal of 1,767 eyes (1,195
participants) in the AREDS2
study had received cataract

T REVIEW OF OPTOMETRY | DECEMBER 15, 2021

surgery, and 1,981 eyes (1,524
participants) developed late

AMD. Researchers found no asso-

ciation between cataract surgery
and development of late AMD
after performing Cox regression
models, a matched-pairs analysis
and logistic regression models.
“0f the matched pairs, late
AMD was identified in 412 eyes
that received cataract surgery
and in 433 phakic controls,
resulting in an odds ratio of 0.92,"
the researchers wrote in their
paper. “The risk of late AMD after
cataract surgery from the logistic

regression model was not statisti-
cally significant.”

As the research continues to
support, cataract surgery is not
shown to increase the risk of
late AMD in patients. Presenting
clinical data from studies such
as this one to patients who are
potential candidates for cataract
surgery may help to ease any
concern.

Bhandari S, Vitale S, Agron E, et al. The

AREDS? research group, cataract surgery and
the risk of developing late age-related macu-
lar degeneration: the age-related eye disease

study 2 report number 27. Ophthalmology.
November 9, 2021. [Epub ahead of print].
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COVID-19 Can Cause Corneal Neuropathy

This infection shares similar symptomatology and morphological landmarks of dry eye
disease and diabetic neuropathy, study finds.

OVID-19 patients’ corneas
C resemble those of DED and

diabetic patients, a recent
study revealed.

"To date, there has been no published
evidence of sensory alterations in the
cornea after Sars-CoV-2 virus infection.
Researchers in Spain recently used in
vivo confocal microscopy (IVCM) to
evaluate the morphological changes
in the sensory subbasal plexus of the
cornea after Sars-CoV-2 infection.
They discovered that morphological
alterations in corneas of COVID-19
patients are similar to those in diabetic
corneas and dry eye disease (DED)
and are accompanied by functional loss
and alteration in sensitivity.

The observational, retrospective
study recruited 23 patients who had
overcome COVID-19. The control
group consisted of 46 uninfected vol-
unteers. The researchers used IVCM
to obtain images of corneal subbasal
nerve fibers and study the presence of
neuroma-like structures, axonal bead-
ings and dendritic cells. The study
used the Ocular Surface Disease Index
(OSDI) questionnaire and Schirmer
tear test as indicators of DED and
ocular surface pathology.
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Neuroma-like findings were present in the
corneal subbasal nerve fibers.

"The researchers found alterations of
the corneal subbasal plexus and corneal
tissue consistent with small fiber neu-
ropathy in 21 patients (91.3%). Eight
patients reported increased sensation of
ocular dryness after COVID-19 infec-
tion and had positive DED indicators.
"The study also found beaded axons
in 82.6% of cases, mainly in patients
reporting ocular irritation.

Neuroma-like images were found
in 65.2% patients, more frequently in
those with OSDI scores greater than
13. Dendritic cells were found in 69.6%
of patients and were more frequent in
younger asymptomatic patients. The
researchers believe the presence of
morphological alterations in patients

The researchers then deter-

up to 10 months after recovering from
Sars-CoV-2 infection points to the
chronic nature of the neuropathy.

“Our results demonstrate morpho-
logical changes in subbasal nerves of
the COVID-19 group associated with
the generation of DED symptoms,”
the researchers wrote. ““The severity
of morphological changes was related
with worsening of DED symptoms:
discomfort, irritation and mild pain.”

Another finding: “Our study
showed high coincidence between
the presence of neuromas at [VCM
examination and loss of smell during
Sars-CoV-Z infection. While all patients
reporting anosmia recovered total olfac-
tory functionality, corneal morphologi-
cal changes remained at least the time
elapsed between infection and oph-
thalmological exam,” they reported.

"The researchers also concluded that
their results add new evidence for the
use of IVCM technology in the diag-
nosis and follow-up COVID-19 and
associated complications, as well as in
the study of small fiber neuropathies. €

Barros A, Queiruga-Pifieiro J, Lozano-Sanroma J, et al.
Small fiber neuropathy in the cornea of Covid-19 patients
associated with the generation of ocular surface disease.
Ocul Surf. 2021;23:40-4.

IN BRIEF

The data is sparse to guide
clinical management of primary
angle-closure suspect (PACS),
with no quantitative method to
identify high-risk patients. How-
ever, researchers believe anterior
segment OCT measurements of
angle width and iris curvature
are predictive of progression,
whereas gonioscopy grades are
not.

A team recently used data from
the Zhongshan Angle Closure Pre-
vention (ZAP) trial to assess bio-

metric risk factors for progression

from PACS to primary angle-clo-

sure (PAC) or acute angle-closure
(AAC) and to develop statistical
models that could help stratify
patients with early angle-closure
at risk for more severe disease.
The investigators analyzed
643 mainland Chinese patients
with PACS (609 nonprogres-
sors, 34 progressors). PACS was
defined as an inability to visualize
pigmented trabecular meshwork in
two or more quadrants based on
static gonioscopy. PAC itself was
defined as development of intra-
ocular pressure above 24mm Hg
or peripheral anterior synechiae.
Progression was defined as devel-
opment of PAC or an AAC attack.
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mined the odds ratio (OR) for vari-
ous patient characteristics. They
found that narrower horizontal
angle-opening distance of 500pm
from the scleral spur (OR: 1.10
per 0.01Tmm decrease), flatter
horizontal iris curvature (OR: 1.96
per 0.1mm decrease), older age
(OR: 1.11 per one-year increase)
and iris curvature (OR: 2.48) were
significantly associated with
progression.

Gonioscopy scores, however,
were not predictive of progres-
sion. The researchers noted that
OCT measurements of biometric
parameters could help identify pa-

tients with early angle-closure who
are at higher risk of progression to
more severe disease.

“AS-0CT measurements may
provide a more clinically useful
measure of angle width than
gonioscopy grades, at least for
predicting progression from PACS
to PAC or AAC, and disagree-
ments between the two could
reflect inherent limitations of
gonioscopy for evaluating eyes
with PAC disease,” the researchers
concluded.

Xu BY, Friedman DS, Foster PJ, et al. Ocular
biometric risk factors for progression of primary
angle closure disease. Ophthalmology. October
8,2021. [Epub ahead of print].
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Amer. Indian, Alaskan Natives Have Higher DR Rate

Roughly 29% of these individuals had the condition, with older age, male gender and
geographic location appearing to be risk factors, research shows.

ndividuals who are American In-
I dian or Alaskan natives may have

a higher burden of diabetes and
complications from the condition than
any other race/ethnic group in the US,
according to a new study in Ophthalmic
Epidemiology. The investigation also
reported that ultra-widefield imaging
is a good tool to detect early diabetic
retinopathy (DR) in these patients.

The research paper—a retrospec-
tive analysis of 53,900 patients who
were examined with ultra-widefield
imaging—investigated the prevalence
of DR and diabetic macular edema
(DME) in American Indian and
Alaskan natives served by the Indian
Health Services’ (IHS) teleophthal-
mology program. Patients were ap-
proximately 56 years old with an Alc
of 68mmol/mol, and slightly more than
half had diabetes for at least five years.

Prevalence of “any DR” was found
in 29% of the participants, while pres-
ence of “any DME” or sight-threaten-
ing disease was detected in 3%.

In patients with mild non-prolif-
erative DR, predominant peripheral
lesions were seen about 25% of the
time, with these lesions suggesting a
more severe level of DR in about 9%
of subjects.
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Ultrawidefield imaging is an effective
method of detecting DR in patients such as
American Indian and Alaskan natives who
are at higher risk.

Additionally, a patient’s age, gender
and geographic location appeared to
factor into disease rates. Both DR
and DME cases increased with age,
while males and individuals in the
Nashville THS area had more diabetic
eye disease.

Despite the high case rate in
Nashville, there are fewer IHS clinics
there compared with other regions.
"This implies that Nashville area clin-
ics need to focus on more surveillance
of diabetic eye conditions, education
and recruitment of eye care special-

ists to mitigate significant disease, the
investigators suggested.

The study’s findings may have
policy implications for the IHS, since
its budget is less than other federal
programs, yet the diabetes burden is
higher for American Indian and Alas-
kan natives than other race/ethnic
groups in the country, the research-
ers said.

“Also, the location of IHS ambula-
tory care facilities in rural areas means
access to specialty care is difficult
for many patients. Thus, accurate
and current measures of disease,
including diabetic eye disease, are
critical for planning the allocation of
limited resources and for IHS budget
justifications to Congress,” the study
authors wrote in their paper.

The updated prevalence estimates
reported in the study show that
diabetic eye disease is lower than in
previous decades, but the burden is
still substantial to American Indian
and Alaskan natives served by the
[HS, they added. «

Fonda SJ, Bursell SE, Lewis DG, et al. Prevalence of diabetic
eye diseases in American Indians and Alaska natives (Al/
AN) as identified by the Indian Health Service's national
teleophthalmology program using ultrawide field imaging
(UWFI). Ophthalmic Epidemiol. November 2, 2021. [Epub
ahead of print].

IN BRIEF

Research has suggested a

link between AMD and several
systemic health issues, including
cardiovascular, cerebrovascular
and chronic kidney diseases, in
addition to diabetes, hyperten-
sion, dyslipidemia and neurode-
generative disorders. Looking
into whether systemic meds

may contribute to this sight-
threatening condition, a team of
investigators from Finland found
that the use of second-generation
calcium channel blockers—which
are typically used to treat high

blood pressure—appeared to

be tied to an increased risk of
wet AMD. Based on the study’s
findings, the authors reported that
individuals with hypertension
may be predisposed to develop-
ing wet AMD.

On the other hand, patients
who took the blood pressure-low-
ering drug ramipril or digoxin—a
medication that works to prevent
congestive heart failure and
arrhythmias—seemed to be less
likely to develop the eye disease.

The retrospective study
included roughly 260,000 individu-
als who received care from 2001
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to 2017. Half the participants
had diabetes, while the other half
were healthy controls. The study
analyzed the potential associa-
tion between 85 generic systemic
drugs and incidence of wet AMD.
At the investigation’s 10-year
follow-up, approximately 2,960
participants had developed wet
AMD, and the incidence rate was
1.15 per 1,000 persons/year.
The authors also observed an
increased AMD risk in patients
exposed to calcium channel
blockers amlodipine (internal rate
of return: 1.33) and felodipine
(1.24). Similarly, bicalutamide

(2.14), estradiol (1.20) and
atorvastatin (1.22) were all linked
to higher AMD risk, while digoxin
and ramipril were linked to a lower
incidence of wet AMD (0.75 and
0.80, respectively).

Investigators suggest a renin-
angiotensin system blocker, such
as an angiotensin-converting
enzyme inhibitor or an angioten-
sin receptor blocker, which can
normalize hydrostatic pressure
by causing postcapillary dilation.
Loukovaara S, Auvinen A, Haukka J. Associations
between systemic medications and development of

wet age-related macular degeneration. Acta Ophthal-
mologica. November 14, 2021. [Epub ahead of print].
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BY JACK PERSICO
EDITOR-IN-CHIEF

OUTLOOK

Back to Where
You Once Belonged

The pandemic took its toll, financially and in countless other
ways, but the profession is rebounding.

ans of classic rock—and dysfunc-
tional interpersonal dynamics—
spent our post- Thanksgiving time
peering into the inner workings
of late-era Beatles in the eight-hour
documentary Ger Back, watching the
band stagger in fits and starts toward
their final concert and penultimate al-
bum. Though it may be a time capsule
from half a century ago, the shambolic
proceedings seem the perfect counter-
part to pandemic life, too. We see the
bandmates flourishing creatively one
moment, bickering and bored the next.
Throughout, there’s a pervasive sense
that something that once held them to-
gether has been lost, something they’re
trying to... well, get back.

Much of 2021 was consumed the
world over by a desire to “get back” to
pre-pandemic life, personally and pro-
fessionally. At least within optometry,
there are clear signs that’s happening,

"This issue’s annual income survey
shows that earnings bounced back from
the low-water mark of 2020, as average
income jumped from $160,000 last year
to over $180,000 in 2021. As always,
ODs who are self-employed fared the
best, with an average income of nearly
$250,000. Employed optometrists were
down around $139,000, but still up
from their 2020 numbers.

Encouragingly for a profession that
is now majority female, the gender
gap looks to be narrowing. In 2020,
there was an abysmal 47% imbalance
between the incomes of male and fe-
male optometrists. In 2021, that shrank
to just 14%. The gains for women

ODs showed up across the board, too,
regardless of years of experience. And
in perhaps a sign of things to come,
female optometrists in the 11-20 years
bracket actually out-earned their male
counterparts, the first time such a find-
ing showed up in our survey.
Furthermore, a solid majority (70%)
of everyone who replied felt satisfied
with their 2021 earnings, and 68% ex-
pect their income to increase in 2022.
Another positive signal of optom-
etry’s recovery is the much more robust
plans for continuing education we saw
while compiling this year’s Conference
Planner supplement, a compendium of
upcoming CE events we publish each
December. There are over 260 meet-
ings planned for 2022, and the vast
majority will happen in person (some
with a streaming component, too).
Despite new worries about COVID
and intractable problems elsewhere in
society, things are definitely looking up.
In the end, the Beatles never really
got back the mojo that suffused their
early, firing-on-all-cylinders days. But
optometry at the tail end of 2021 has
all the makings of a profession about to
come roaring back. As the band them-
selves would say: I've got a feeling.

On a positive note for us, we're ex-
cited to announce that Alison Bozung,
OD, a rising star at Bascom Palmer and
in the profession, has joined the Review
editorial board. She’ll take over the
Urgent Care column next month and
will also make important contributions
to our content development process. B
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BY PAUL M. KARPECKI, 0D
CHEF CLINICAL EDITOR

THROUGH MY EYES

Prepare for Preshyopia

Get to know the first FDA-approved drug to improve near vision.

f the 128 million Americans

between the ages of 40 and 70,

about 70% report wearing some

sort of vision correction, and the
vast majority have issues with current
presbyopia-correcting options. One rea-
son is that we can’t yet restore natural
accommodation, so proper expecta-
tions must be set. There are numerous
effective options, including spectacles,
contact lenses, surgical procedures and,
now, therapeutic agents.

Presbyopes are growing at 10 times
the rate of the pre-presbyopic popula-
tion. The typical patient’s frustration
concerns how presbyopia interferes
with everyday activities such as shop-
ping, texting and reading a menu.
Comments in surveys state that reading
glasses are inconvenient, embarrassing
and make wearers feel old.

Knowing their motivation, under-
standing this population and educating
them on why they are losing their near
vision (without getting into every scien-
tific detail) will increase your success in
presbyopia management.

Components of Accommodation
Recall the triad that occurs with accom-
modation: convergence, pupil constric-
tion and lens flexure. This becomes the
model of what you need to measure in
presbyopic patients.

Binocular function is extremely
important. Patients with convergence
insufficiency (CI) tend to develop
presbyopia earlier and may do better
with certain spectacles but not others.
For example, patients with digital eye-
strain from prolonged device use but
also exophoria with CI may not do as

About

Dr. Karpecki
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well with progressive lenses unless the
minor eye misalignment is corrected
first. Consider brushing up on binocular
vision testing or purchasing a Neuro-
lens diagnostic device.

€¢ |
Vuity is 1.25% pilocarpine
in a formulation that the

manufacturer says will allow the
acidic pH to quickly equilibrate
once placed in the eye to
minimize discomfort.

| ”
Pupil testing is critical, as many
significant conditions ranging from
Horner’s syndrome to glaucoma can
be determined this way. Obtaining a
good baseline with a device such as the
EyeKinetix (Konan Medical) will not
only uncover potential issues related to
the pupil using miotic agents but could
also anticipate why a patient—e.g., one
whose pupils don’t constrict enough—
might fail with therapeutic drops.
Finally, an effective fundus exam
that includes the peripheral retina
should be documented before prescrib-
ing presbyopia drops. Some new tech-
nologies like confocal retinal imaging
(iCare DRSplus/Eidon) may allow for
more realistic color reproduction.

Endless Options

Surgically, the best options focus on the
lens—why treat the cornea when the
lens is the problem? The most recent
trifocal and extended depth of focus
IOLs have improved results, with less
night vision disturbances. The Light
Adjustable Lens (RxSight) has the abil-

ity to adjust the lens power after sur-
gery, increasing accuracy and allowing
more patients to succeed with blended
vision options.

Newer presbyopic contact lens
materials that maintain 95% of their
water content after 16 hours of wear
(Bausch + Lomb Ultra for Presbyopia)
may greatly help those that experience
concomitant dry eye issues.

Newly FDA-approved Vuity
(Allergan) is 1.25% pilocarpine in a
formulation that the manufacturer says
will allow the acidic pH to quickly
equilibrate once placed in the eye to
minimize discomfort. In clinical stud-
ies, a statistically greater number of
treated patients achieved three lines of
distance-corrected near vision com-
pared to placebo. The pivotal study
showed the drug effect peaked after
one hour, when 37.3% of patients in the
pilocarpine group achieved three lines
of reading compared to 12.1% of those
on vehicle. The effects declined over
time, with 16.3% in the pilocarpine
group and 9.9% in the placebo group
achieving this outcome at six hours.
Patients improved in presbyopia coping
mechanisms and reading the study
questionnaire, among other tasks.

Opportunity Knocks

Since Vuity is a prescription drug, it
could bring a large underserved popula-
tion into optometric offices for a com-
prehensive exam, where patients will
not only be offered many options for
presbyopia correction but may also be
diagnosed with previously undetected
systemic or ocular diseases. A thera-
peutic eye drop will hopefully benefit
many patients needing help with read-
ing a menu or a scorecard at a sporting
event. Within the next few years, as
many as seven other therapeutic drugs
for presbyopia may enter the market, so
now is the time to get ready! l

Dr. Karpecki is medical director for Keplr Vision and the Dry Eye Institutes of Kentucky and Indiana. He is the Chief Clinical Editor for Review of Optometry and
chair of the New Technologies & Treatments conferences. A fixture in optometric clinical education, he consults for a wide array of ophthalmic clients, including
ones discussed in this article. Dr. Karpecki’s full disclosure list can be found in the online version of this article at www.reviewofoptometry.com.
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BY MONTGOMERY VICKERS, 0D

CHAIRSIDE

Hierarchy of Emotions

There are six major ones, but happiness ranks first, trust me.

s medical professionals, we

optometrists tend to believe that

every move we make is deter-

mined by science, training and
experience. Our patients also believe
that all doctors are consistently guided
by these same three pillars that give
us the amazing honor to provide care
to them and their families.

Certainly, science, training and
experience are very important. But,
my dear patient, I need to remind you
that all your doctors are, first and fore-
most, human beings. Well, the vast
majority are... there are always a few
autobots out there. We call them the
CDC. But the rest of us, I can assure
you we have emotions.

In 1970, Dr. Paul Ekman applied
his considerable experience as a
psychologist to determine that there
are six major emotions: happiness,
surprise, sadness, fear, anger and
obviously, my favorite, disgust, 7.e.,
no-shows.

Now, just because you are hu-
man doesn’t mean you should let
your emotions take over completely.
On the other hand, sometimes our
patients do deserve to see that we are
just like them... crazy.

I’ve ranked the six major emotions
by order of importance. This is my
opinion, which is, well, true. Here is
the list:

1. Happiness. If you are not happy
at work, your patients and employees
won’t be either. These folks are your
mirrors. If you hate what you do, they
will hate what you do and what they
do, too. Not good. I know a ton of
optometrists, and the good ones smile

and laugh a lot. It could be chemi-
cally induced, but whatever works. I
have considered pumping just a tiny
amount of nitrous oxide into our air
filcration system at the office, but the
Board says no.

2. Surprise. | know you are smart.
After all, that’s what you told me. [
know you know what you are doing.
That’s also what you told me. Howev-
er, be open to the beauty of mystery.
I'love it when I learn something
new even if it is because I am not
that smart and do not always know
what I am doing. When sufficiently
surprised, I just refer to #1 first, and
then I learn. Well, maybe I do get
depressed for a few weeks first, but
that’s beside the point.

3. Sadness. Maybe the surprise
thing was worse than |
thought. Heck, a good cry
just makes my contacts feel
better. The glass is half full.

4. Fear. I have grown
to love that little
nugget of dread.
When we see a
symptom, a spot,

a bump, a 20/20
OD with a 20/30
OS, we should take
a moment to thank our
lucky stars that we have a
built-in radar called fear.
Fear keeps you out of a lot
of dark alleys, right? Fear
means you are human. The
darkness of fear helps you
recognize the bright flash
of joy when it finally shows
up, as in, “You’re kidding.

Those bifocal contacts are working?”
Fear leads to insomnia, which leads
to watching reruns of Breaking Bad at
4am. That’s the worst it can do.

5. Anger. Don’t fight fear with
anger. Leave that to the patients who
lose their minds because a screw
came out of the hinge and they think
you are going to blame them. I know,
you cannot always avoid a touch of
anger. Just take a deep breath when
you feel it coming and at least take a
moment to realize you are an optome-
trist which means just about anybody
under age 97 can whoop you so do not
escalate. Instead, try smiling. It’s hard
to be angry when you smile. Wait,
though! If it’s not you but the patient
who is angry, DO NOT SMILE.
Unless of course your kid is an oral
surgeon who can replace the teeth
Mrs. Jones knocks out of your grin.
(Mine is. Therefore, I smile.)

6. Disgust. It’s so easy to be dis-
gusted, right? I mentioned no-shows.
Yuck. My lab has supply chain
issues with the AR we like.
Yuck. I had a patient who was
a 62-year-old chemical engi-
neer with an Rx of Plano

-2.25x124 with a
® +2.25add, and
" he could never
wear any glasses
from any doctor

me. He wanted
to try contacts
for the first
time because his
24-year-old daughter who
* had an Rx of -3.00 OU
really loved her contact
lenses. Double yuck. I referred
him to my partner... the one who
drank my diet soda last week.
I feel better. Now, back to happi-
ness!

About Dr. Vickers received his optometry degree from the Pennsylvania College of Optometry in 1979 and was clinical director at Vision Associates in St. Albans, WV, for
Dr. Vickers 36 years. He is now in private practice in Dallas, where he continues to practice full-scope optometry. He has no financial interests to disclose.

m REVIEW OF OPTOMETRY | DECEMBER 15, 2021



~ disruptors, they forgot about one
minor detail... .




T EDITED BY PAUL C. AJAMIAN, 0D

CLINICAL QUANDARIES

Keep it PG

These growths, seen in both children and adults, are often

easily managed.

I have a 12-year-old patient

who presented with a
“growth” on the conjunctiva. What
is it, and what can | do about it?

Pyogenic granuloma (PG)

is a benign, acquired,
vascular lesion that is part of an
aberrant wound healing process.
After an insult to tissue, such as
trauma or inflammation, an exag-
gerated fibrovascular response
occurs. Histologically, PG is
composed of chronic inflamma-
tory cells and capillaries. “The
term pyogenic granuloma is a
misnomer, as the lesion is neither
pyogenic (pus-producing) nor a true
granuloma,” says Stephanie Jian, OD,
of the Vanderbilt Eye Institute in
Nashville.

Clinically, PG appears as a fleshy,
elevated, red-pink mass. Its shape is
variable: round, ovoid or lobular. The
shape is categorized as either pedun-
culated (attached via a stalk/peduncle)
or sessile (flat and without a stalk/
peduncle). PG can grow on cutaneous
or mucosal surfaces. “They often grow
rapidly, which can help differentiate
pyogenic granuloma from more malig-
nant lesions,” Dr. Jian notes.

Ocular PGs are most commonly
seen on the palpebral and bulbar
conjunctiva. They can also grow on
the external eyelid surface. Rare cases
of corneal PG have been reported in
the literature.

PG and Children

Pyogenic granuloma are common in
children. There is a definite relation-

He has no financial interests to disclose.

PG can be treated by the primary care OD without
areferral.

ship between chalazion and the devel-
opment of pyogenic granuloma, with a
chalazion preceding 42% of PG cases.'
There is also a strong relationship
between ocular surgery and the devel-
opment of PG, as 40% are preceded
by ocular or adnexal surgery.' Dr. Jian
states that PG is not uncommon after
strabismus surgery. Approximately

2% of patients who have strabismus
surgery develop PG.” “They typically
develop a few weeks after eye muscle
surgery near the area of sutured con-
junctiva,” she observes.

According to Dr. Jian, topical ste-
roids and/or surgical excision are the
traditional treatment option for PG.
Smaller PG are more likely to respond
to topical treatment. One study found
a 90% success rate when treating pyo-
genic granuloma with topical steroids.’

"Topical timolol has been recently
used to successfully treat ocular PG.
"Timolol solution or gel was dosed
twice a day in adult and pediatric
patients with ocular PG, with high

resolution rates ranging from 88%

to 100%.>** In these studies, timolol
was dosed twice a day for two to six
weeks. “Many cases in the dermato-
logical literature have demonstrated
successful treatment of cutancous PG
using topical timolol, often in chil-
dren,” Dr. Jian says.

Beta-blockers have been used,
topically and systemically, to treat
capillary hemangiomas. It is hypoth-
esized that beta blockers cause vaso-
constriction within the hemangioma,
subsequently inhibiting VEGF and
promoting apoptosis. Beta block-
ers’ mechanism of action in treating
PG, another vascular lesion, is likely
similar.

“There are many advantages to
considering timolol treatment for PG,
especially in pediatric patients,” Dr.
Jian says. Timolol has a lower side ef-
fect profile than topical steroids. Both
topical steroid eye drops and timolol
are noninvasive and avoid local/gener-
al anesthesia.” Timolol is also less ex-
pensive than topical steroids. Lastly,
timolol is instilled less frequently than
a topical steroid.

“Bottom line, PG are common
in children as well as adults and
can be treated by the primary care
optometrist effectively and without a
referral,” she says.

1. Ferry, AP. Pyogenic granulomas of the eye and ocular
adnexa: a study of 100 cases. Trans Am Ophthalmol Soc.
1989,87:327-47.

2. Espinoza GM, Lueder GT. Conjunctival pyogenic
granulomas after strabismus surgery. Ophthalmology.
2005;112(7):1283-6.

3. Oke |, Alkharashi R, et al. Treatment of ocular pyo-
genic granuloma with topical timolol. JAMA Ophthalmol.
2017;135(4):383-5.

4. Demaria LN, Silverman NK, Shinder R. Ophthalmic
pyogenic granulomas treated with topical timolol—clinical
features of 17 cases. Ophthalmic Plast Reconstr Surg.
2018;34(6):579-82.

5. Nair AG, George RJ, Natarajan S, Jain V. Topical timolol
for the treatment of conjunctival pyogenic granulomas:
outcomes and effect on intraocular pressure. Indian J
Ophthlamol. 2020;17(1):2170-4.

Dr. Ajamian is the center director of Omni Eye Services of Atlanta. He currently serves as general chairman of the education committee for SECO International.
Dr. Ajamian
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It's a Wrap

Prepare your practice for an exciting New Year.

ith 2021 nearly in the books,

let’s evaluate how your prac-

tice is going to prepare for

the changes that come with
the New Year. For some, this time is
perfect to implement change. Many
carriers change coverage, utilization
and reimbursement policies during this
period, so be prepared; it is always bet-
ter to be proactive with your internal
policies. So, here are some simple but
timely things to do before 2022 arrives.

Get Organized

Create a repository that indexes all of
your provider agreements (contracts)
for all of your contracted insurance car-
riers, both refractive and medical.

¢ Create two sections—one for
refractive carriers and another for your
medical carriers.

¢ Find copies of your contract, and
put them in the notebook alphabeti-
cally.

¢ If you don’t have current copies of
these documents, create a form letter/
email requesting your provider agree-
ment from each carrier. Send this to the
plan administrator or to the Provider
Relations department.

Do this each and every year, as your
carriers typically have the ability to
unilaterally change your provider agree-
ment without notification, leaving you
in the dark about your and their obliga-
tions under the contract.

Update References and Tools

If you are looking at your CPT]
HCPCS, Category III and ICD-10
code books and they don’t say 2022 on
them, then you need to update your

About

Dr. Rumpakis
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references. All of the codes we use to
describe the patient-physician encoun-
ter, procedures or special diagnostic
testing, modifiers and patient diagnoses
are all subject to change every year.
"The rules of how we apply or use the
codes can also change, so please make
sure that your reference guides are
up-to-date.

(19 |
Stay informed by updating your

resources and in-office tools to
make your life easier.

For those of you who rely upon
your EHR to make all of the updates,
understand that they may not automati-
cally update. It could require a manual
update, and even then you are only get-
ting part of the information you need
by simply updating the code itself.

Analyze and Update Your Fees
While the F'TC won’t allow me to

tell you how to set your fees specifi-
cally, most practices leave hard-earned
revenues on the table because they
haven’t evaluated their fee structure
objectively and analytically—charging
less than what contracted third-party
payers are willing to pay. Worse yet,
many of you are only updating fees an-
nually or every couple of years.

Fees should be analyzed and evalu-
ated at least once per quarter. Using a
tool like the Fee Schedule Analyzer
in CodeSafePlus (www.codesafeplus.
com) automatically evaluates your fee
structure and makes educated business
decisions about your fees.

Increases in both gross and net
income are generally realized when
you pay attention to your professional
service revenues. After all, it is “free
money,” as you are simply increasing
your reimbursements for professional
services for the same work performed.

Pick Your Battles
Claim denials are commonplace in just
about every practice. Understanding
the rules helps avoid inappropriate
denials. Likewise, learn how to use an
ABN properly in conformance with
each contracted plan to legally transfer
the financial liability for services to the
patient. If a carrier denies something
that you believe should be covered,
know more than they do. The more
you know about the rules and guide-
lines, the better a position you are in to
argue your case to a third-party carrier.
Carriers generally have to follow the
same set of rules we do in coding and
medical record compliance. Your op-
erating agreement governs your rights
and remedies should you have a claim
or dispute with your carrier. Using ref-
erence tools like CodeSafePlus to help
you keep up with these things can be
so very helpful in fighting denials.

Embrace Change
Make 2022 your year to embrace the
changes that come with being an
essential health care provider. Stay in-
formed by updating your resources and
in-office tools to make your life easier.
Have a plan to integrate and imple-
ment these changes into your practice.
And most importantly, make 2022 your
best year ever—as we come to realize
that the most reliable constant that we
have in life is change. Anticipate it,
embrace it and direct it to your benefit.
Have a great 2022! ®

Send your coding questions to
rocodingconnection@gmail.com.

Dr. Rumpakis is president and CEO of Practice Resource Management, a firm that provides consulting, appraisal and management services for healthcare
professionals and industry partners. As a full-time consultant, he provides services to a wide array of ophthalmic clients. Dr. Rumpakis’s full disclosure list can be
found in the online version of this article at www.reviewofoptometry.com.
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FOCUS ON REFRACTION

Less is Not More

One of the fundamentals of prescribing involves using all of your
data points, not limiting yourself to one, to arrive at a solution.

ata! It all comes down to data.
The decision of whether to
begin treatment for glaucoma
depends on visual fields, OCT,
intraocular pressures, nerve ap-
pearance, family history, expected
patient compliance and more. The
decision of whether or not to fit a
keratoconic cornea with a specific
lens design depends on the refrac-
tion, topography, visual acuity,
available lens materials and a host
of other concerns. The decision to
refer to a specialist is based on the
accumulation of data as well.
So, why should determining a lens
prescription be any different? Why

i
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should one finding alone be all that
is used? The answer: it shouldn’t.

The More the Merrier

In a recent online discussion, a clini-
cian posted patient data with a fairly
high hyperopic astigmatism correc-
tion and asked for opinions on an
appropriate prescription to give the
child. There was a decent amount

of data provided on which to form

an opinion in this case. I (Dr. Taub)
typically let these questions go, but I
jumped into the fray after seeing the
same response a few times: prescribe
the entire cycloplegic and nothing
less. A lightbulb went off in my head,;
why would we
base the entire
endpoint of
the examina-
tion—in this
case, glasses—
on one data
point?

Over the
past six years
of this column,
we have intro-
duced many
aspects for
potential use
in the clinical
examination.
We have dis-
cussed several
data points on
which to base
the success

27?

+2.00

of a near vision plus prescription,
including the MEM, Groffman visual
tracing and NPC. We have talked
about the Van Orden star, NRA/PRA,
retinoscopy at distance and near and
different methods for assessing visual
acuity. We have presented cases in
which the prescription was “cut” to
provide better comfort and binocu-
lar vision. So, why do so many of us
jump at the concept that we must
prescribe the full cycloplegic and
nothing but the cycloplegic? Why
does that data point, of the many we
gather, seem to rule over all the oth-
ers like the one Ring of Mordor?

Perhaps the American Optometric
Association’s Evidence-based Clinical
Practice Guidelines on Comprehensive
Pediatric Eye and Vision Examination
can point us in the right direction.!
Released in 2017, it includes over
250 references. In the refraction
component of the vision testing sec-
tions for both pre-school and school-
aged children, the following is stated,
“...the results of a refraction do not
provide all of the information needed
to determine an optical prescrip-
tion. The refractive error measure-
ment should be analyzed with other
testing data and the patient’s visual
needs obtained during the in-person
examination. This information is
used to determine if, and in what
amount, an optical correction is
needed to provide optimal vision and
comfort for all viewing distances.”

There are several things that stand
out in this statement:

(1) The refraction is a piece of the
puzzle, not the most or only impor-
tant piece. Going further into the
binocular vision, ocular motility and
accommodation component of the
guidelines, the document specifically
encourages examining all of the data

Dr. Taub is a professor, chief of the Vision Therapy and Rehabilitation service and co-supervisor of the Vision Therapy and Pediatrics residency at Southern College of
Optometry (SCO) in Memphis. He specializes in vision therapy, pediatrics and brain injury. Dr. Harris is also a professor at SCO. Previously, he was in private practice in
Baltimore for 30 years. His interests are in behavioral vision care, vision therapy, pediatrics, brain injury and electrodiagnostics. They have no financial interests to disclose.



without relying on a single finding to
make a diagnosis.

(2) The data, whether by static
distance retinoscopy, cycloplegic reti-
noscopy, autorefraction or subjective
refraction, does not stand alone and
must be considered with all of the
other data, including the patient’s
history and visual needs.

(3) The piece of data collected
should be used to figure out if correc-
tion is needed and to help in deter-
mining an appropriate amount that
provides good vision and comfort.

Perhaps it is time to tackle the
concept of balancing optimal vision
and comfort head on. Over the years,
on a fairly regular basis we have seen
children with a need for significant
refraction correction return for an
appointment either without their
glasses or with them in their mother’s
purse. When questioned why, typi-
cally the response is that the glasses
don’t work well, make things worse
or feel funny when in use. When we
examine the correction, it is usu-
ally inevitably high in some manner
and an amount that was fully given
or based on a cycloplegic refrac-
tion, showing the supposed “true
prescription.” When the strength
is reduced and trial framed, we see
similar visual acuity, a more efficient
visual system and improved comfort.
"This harkens back to the concept
of prescribing using all of the data
points collected and not just one.
"This concept must be at the fore-
front of all cases.

So, what does the concept of the
true prescription that everyone pulls
out of the air in defense of giving
every 0.25D found with cycloplegia
really tell us? We should start by
admitting that many factors get in
the way of determining a refractive
endpoint, including accommodation,
binocular vision and ocular motil-
ity. So, when we use cycloplegia,
is our goal to determine the true
endpoint devoid of, well, all of the
other aspects of vision? If our goal is
to determine the most appropriate
prescription for the visual system, we

must examine part of it with all of
the noise in the system still present.
This is how the patient functions in
their everyday lives outside of the
optometrist’s office. Does the car-
diologist or orthopedist immobilize
the heart and knee, respectively, to
take measurements? Seems like an
odd question but makes for a great
analogy.

Another argument for provid-
ing the full cycloplegic amount
is that we don’t want to leave the
patient amblyopic. In looking at
the American Optometric Asso-
ciation’s Clinical Practice Guidelines
on Amblyopia, revised in 2004, we
see that the organization lists the
following as amblyogenic factors:
isometropia-astigmatism >2.50D,
hyperopia >5.00D, myopia >8.00D
and anisometropia-astigmatism
>1.50D, hyperopia >1.00D, myopia
>3.00D and anisometropia.’ So, if the
cycloplegic endpoint is determined
to be 7.00D OU, you are well within
the factor limit if you prescribe only
half, or 3.50D. If the prescription
shows anisometropia, as long as you
reduce the correction within the
amblyogenic factor limits, there is
no reason to worry about leaving the
patient amblyopic or even causing
amblyopia in the first place.

Yet another point of discussion is
the need to force the patient to wear
the full power determined from the
cycloplegic. We have seen online
posts and had discussions with col-
leagues in which they state that they
make their patients suffer for weeks
so that they adapt. Could you imag-
ine an orthodontist saying the same
thing? In advertisements for online
teeth straightening, they send you
a kit of about 20 variations of molds
to help guide the process; they don’t
just send the final one and say, “suck
itup.”

In prescribing, we must accept the
concept that it is a process and a ne-
gotiation between the doctor, patient
and surrounding world in which we
live. It is perfectly acceptable to give
less than the highest values found to

aid in the process of wearing glasses
and adapting to them, and then
revisiting the prescription at a later
date. The prescription will impact
the patient and visual system in
many ways, so let the patient be part
of the process.

Going a little further into the
American Optometric Association’s
guidelines, the committee states,
“There is a lack of published re-
search to support or refute the use of
this recommendation.”! The recom-
mendation, by consensus of the com-
mittee members, is that cycloplegia
is the preferred procedure for evalu-
ating children and that it is necessary
to quantify significant refractive error
in the presence of visual conditions
such as strabismus, amblyopia and
anisometropia.

We find “necessary” to be a very
strong word in this case and have not
found this to be true, or the consen-
sus of optometrists who see children
and provide vision therapy services.
Can cycloplegia “enhance the ability
to evaluate and diagnose eye and
vision problems” as the committee
suggests? Yes, but the committee
stops short of saying that it is the
most important data point.

Takeaways

We have all been taught how the vi-
sual system works and how we must
weigh all of our examination data to
determine the correct diagnosis and
appropriate treatment. Being be-
holden to one data point goes against
that concept.

Collect any data that you want, just
be aware of how it all comes together
to aid in your decision-making pro-
cess and, ultimately, the treatment
you provide.

1. Comprehensive pediatric eye and vision examination.
AOA Evidence-Based Clinical Practice Guideline. February
12,2017. www.aoa.org/AOA/Documents/Practice%20
Management/Clinical%20Guidelines/EB0%20Guidelines
Comprehensive%20Pediatric%20Eye%20and%20Vi-
sion%20Exam.pdf. Accessed November 10, 2021.

2. Rouse M, Cooper JS, Cotter S, et al. Care of the patient
with amblyopia. AAO Optometric Clinical Practice Guide-
line. February 12, 2017. www.aoa.org/AOA/Documents
Practice%20Management/Clinical%20Guidelines/Con-
sensus-hased%20guidelines/Care%200f%20Patient%20
with%20Amblyopia.pdf. Accessed November 10, 2021.

DECEMBER 15, 2021 | REVIEW OF OPTOMETRY EH



Feature INCOME SURVEY

2021 INCOME:
BACK ON THE PLAYING FIELD

COVID-19 is here to stay, but optometry made significant financial strides this year

BY CATHERINE MANTHORP
SENIOR ASSOCIATE EDITOR

ith COVID-19 now an estab-
lished part of everyday life,
optometry like every other
profession was forced to adjust
and find its way in the “new normal”—
or be left behind. Luckily, only 25% of
ODs who responded to our annual in-
come survey felt COVID had more of
a financial impact this year than last—
due to factors like temporary practice
closures, decreased patient volume
and corresponding exam fee revenues,
reduced product sales, increased ex-
penses for PPE, disinfection and added
cost of staff training and rehiring—with
just 32% noting that their income
decreased as a result.

Well over a year and a half after
the onset of COVID-19, optometry
seems to have found its footing and
made it to more solid ground, ac-
cording to this year’s annual income
survey. A record 1,600 optometrists
responded this year. The topline
finding: average income increased by
13% in 2021 over 2020, to $180,253.
"This is the highest annual income
the survey has recorded and puts

optometry back on track with pre-
COVID numbers.
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to show it's not going anywhere either.

AVERAGE INCOME TRENDS 2015-2021
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Following suit, the 87% of respon-
dents who identified as full-time
noted a 9% increase in their average
income to $185,453 in 2021. Part-
timers experienced a 63% rise, to
$145,005, likely by picking up more
hours. Both groups fared especially
well, considering their take-homes
dipped last year by as much as 30%
for those putting in part-time hours.

Editor’s note: As always, be mindful
that while we ask the same survey ques-
tions, the responses we compare from year
to year come from different individuals,
making trend analysis tricky, especially

§168,740 S170341

$180,253

$160,005

2018 2019 2020 2021

€€ |
I love what | do and consider
myself privileged to make
such a good living. .

' ”»

among a smaller cohort. The results offer
a representative look at the profession but
aren’t considered statistically rigorous,
particularly year-over-year comparisons.
In addition, while we recorded
1,600 responses this year, we omitted a
small number of outliers that produced
misleading data to improve the overall
accuracy of the findings.



2021INCOME BY YEARS IN PRACTICE
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Employment Experience
Regardless of the number of years
spent practicing optometry, this
year’s survey cohort showed increases
in income—some more notable than
others—across the board, with the
exception of one experience bracket.
Luckily, the more seasoned optom-
etrists seemed to make up for this
shortcoming.

Survey respondents with up to 10
years of experience made an average
of $164,470 this year, up 29% from
2020.

Those with 11 to 20 years of
experience earned 18% more than
their newer counterparts, at $193,627.
"This represents another 7% yearly
increase for this group.

Financial progress stalled in this
next experience bracket (21 to 30
years of experience). These respon-
dents of the 2021 survey earned
12% less than the previous group, at
$170,937—a 3% decrease over the
last year.

Getting back on track and earning
21% more than their colleagues with

Income should be higher given

our degree, cost of education,

e

time spent in school and
impact we make on society.

$206,844

$170,937

211030 31+

10 fewer years of experience, the
more veteran optometrists—those
with over 30 years of experience—
reported an average of $206,844 in
2021, up 19% from 2020. This is in
line with the notion that more ex-
perience equates to higher earnings,
which wasn’t always the case in past
income surveys.

Worker Wages

Being your own boss continued to
benefit survey respondents in 2021.
While only 37% are self-employed,
these optometrists earned an aver-
age of $249,405, or 80% greater than
those who are employed and make
$138,861 on average. While this

gap widened over the course of the
year, both groups saw a rise in their

take-homes, 22% for self-employed
workers and 9% for those who are
employed.

Of those who are employed, 32%
work for another OD or MD, 23% for
a commercial firm, 23% for a hospital
or VA, 10% for an HMO or PPO, 7%
for a university and 5% for another
institution. This breakdown is similar
to years past.

Working for an HMO or PPO
fell a few rankings from 2020 to
sit at the bottom of the totem pole
this year, with optometrists in this
category reporting an average income
of $86,409. These workers continued
to suffer financially in 2021, mak-
ing 37% less than their counterparts
last year, who also reported a loss in
profitability.

University staff ODs rose one
notch in the rankings, from the least
profitable in 2020, and employees
of a hospital or VA fell several ranks
to comprise two of the more lower-
paying gigs. University optom-
etrists reported an annual income
of $117,940, 2% less than last year.
Those who work in a hospital or VA
made an average of $138,795 in 2021,
down 1% from 2020.

Rising in ranks from 2020 to
2021 were commercial firm workers
(carning 16% more than last year at
$139,686) and optometrists who work
under another OD or MD (25% more
at $152,261) to make up two of the
more financially attractive ventures.

2021 SELF-EMPLOYED INCOME BY PRACTICE SETTING
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$340,000

$320,000

$300,000

$280,000

$260,000 |  $252,587 5257372

$220,000

Partnership or Solo Other Independent
Group Contractor
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2021 EMPLOYED INCOME BY PRACTICE SETTING
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Stealing the spotlight for the sec-
ond year in a row were optometrists
who chose the “other” employment
option. This group reported an aver-
age yearly income of $181,186 in
2021, up 25% over the past year.

On the other hand, looking at
self-employed workers, 38% are
members of a partnership or group,
36% practice on their own, 25% are
independent contractors and 1%
chose the “other” option. Again, a
similar breakdown of self-employed
work as preceding years, with each
category enjoying a more profitable
year than last.

Mirroring what seems
to have become a trend,
working as an indepen-
dent contractor was the
least profitable self-
employment route, with
optometrists making
an average of $226,581,
though still more than
each of the employed
categories and up 84%
from 2020.

Optometrists who are
members of a partner-
ship or group fell from
the top-ranked category
in 2020 (6% more than
last year at $252,587),
and those who practice
on their own held onto
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University

their status as runners-up (26% more
at $257,372) to comprise two of the
more intermediate-paying self-em-
ployment gigs this year.

Moving up a few rankings to the
top of the chain in 2021 and bringing
in a whopping 119% more than last
year were self-employed ODs who
chose the “other” option and make
an average of $356,429.

Regional Riches

Distance isn’t the only thing separat-
ing each continental region of the
United States; from the least to the
most profitable region to practice

[ 4 |

I am grateful to be healthy and
able to work and support my
family, all while being of service
to my patients at a time when
much of the world continues to

struggle with the pandemic,
economy and climate. .
R

optometry in the country lies a 44%
financial gap. Each region reported
an increase in average annual income
over the last year, some at more
disproportionate rates than others to
further widen the regional financial
divide.

Optometrists in the West remained
the least profitable this year but still
managed to make 9% more than
2020, at $152,793. The Mid-Atlantic/
Lower Great Lakes region moved
down a ranking over the last year to
the second smallest take-home cat-
egory in 201, at $169,469, up 2% from
2020. The South dropped from its
place in the lead last year to become
one of the more intermediate-paying
regions to practice optometry in the
country ($194,782) but still managed
to bring home 9% more than 2020.

Both the Northeast and the
Midwest moved up to become two

2021 INCOME BY REGION




ACUVUE OASYS
MULTIFOCAL

wrd PUPIL OPTIMIZED DESIGN

A Solution
for a Growing Issue:

Innovative Multifocal
Contact Lenses for
Patients with Presbyopia

You know the vision changes presbyopia brings, but do
your patients understand what theyre experiencing?
While you know multifocal contact lenses are a great
vision-correcting option, patients have low awareness of
the condition of presbyopia and even lower knowledge
of their options. They don't know to ask you about those
options, and the impact is real: over 50% of wearers over
the age of 45 will discontinue use of contact lenses within
the first year of wear as they develop presbyopial’

Performance and comfort with a quick and easy fit is
within reach with ACUVUE® OASYS MULTIFOCAL with
PUPIL OPTIMIZED DESIGN. This 2-week reusable contact
lens is a unique fusion of three technologies designed
to deliver crisp, clear, reliable vision. Pupil Optimized
Design is the ONLY technology that uniquely optimizes
the optical design to the pupil size according to age AND
refractive power, making the optics the right size.? The
hybrid back curve design includes an aspheric center to
keep the complex front-surface optics in the right shape,
and a spherical periphery to keep optics in the right
place.? Plus, patients get all the comfort you'd expect from
the ACUVUE® OASYS Brand family, which has never been
beaten in comfort across 25 clinical studies.*

“When patients struggle with ocular discomfort and need
multifocal correction, we rely on ACUVUE® technology...
the material really makes a difference,” shared Shane
Kannarr,2 O.D. and owner of Kannarr Eye Care in Pittsburg,
Kansas.

&2/

Pupil Optimized Technology is available on both the
#1 selling daily disposable and reusable contact lens
brands in the world - 1-DAY ACUVUE® MOIST and
ACUVUE® OASYS 2-Week - with the same simple fit
process across both brands.” Just use the ACUVUE®
MULTIFOCAL Fit Guide to achieve over a 94% success
rate in two pairs of lenses of less!$34

“We want success early in fitting multifocal lenses and we
see swift success with ACUVUE® products and their tools,
such as the multifocal fit guide and digital fit calculator?
which lets us find what works for the patient quicker,
Dr. Kannarr continued.

Using the calculator for a quick and easy fit and having
the option of daily disposable or reusable modalities
enables providers to prescribe according to the patient’s
needs. You can fit the multifocal lens to the patient,
since 100% of parameters are tailored to pupil size
variations across age and refraction vs. <2% for the
leading competitor.™

“It's easier to have those conversations when | have a lens
that my OASYS 2-Week patients can more easily graduate
into. This is a better option for my price-sensitive patients
that should satisfy the majority of their vision-correction
needs long-term,” finished Dr. Kannarr.

* wwwi.clinicaltrials.gov is a website maintained by the NIH. The 25 clinical studies evaluated subjective comfort as a primary or secondary endpoint for ACUVUE® OASYS Brand 2-week and ACUVUE® OASYS with Transitions™ Light Intelligent Technology™. Review conducted as of October 29, 2021
+ Euromonitor International, Eyewear 2022 Edition, Value sales at RSP, all retails channels, 2020 data.

# Euromonitor International Limited: based on research conducted in August 2020; “world” and “globally” represent markets accounting for 76% of total daily disposable contact lenses in 2019 (retail sales).

# Four total lenses.

# Disclaimer: The Calculator is provided to clinicians for educational and convenience purposes only, in conjunction with the labeling for 1-DAY ACUVUE® MOIST and ACUVUE® OASYS MULTIFOCALS. Johnson & Johnson Vision Care, Inc. does not engage in the practice of prescribing and this Calculator is not a
substitute for appropriate professional education and training or for the exercise of independent professional judgement. Johnson & Johnson Vision Care, Inc. cannot warrant the accuracy or completeness of information that this Calculator provides. Each clinical situation should be considered unique to each
patient, and all treatments individualized accordingly. Johnson & Johnson Vision Care, Inc. does not endorse or recommend any particular technique beyond what is contained in the product labeling, and other techniques may be apgropr ate in a clirician’s udgerrent

** Compared to leading competitors’ designs; technology optimized for both the parameters of refractive error and ADD power.

A Dr. Kannarr is a paid consultant of Johnson & Johnson Vision.

1. JJV Data on File 2018. Growth Levers analysis base on IPSOS Global Incidence Tracker, retail outlet consumption data and national census population data covering the United States, United Kingdom, Russia, Japan, South Korea and Ctinz

2.JJV Data on File 2020. ACUVUE® PUPIL OPTIMIZED DESIGN TECHNOLOGY. J)VC Contact Lenses, Design Features, and Associated Benefits
3. JJV Data on File 2020. ACUVUE® OASYS MULTIFOCAL Fit and Performance Claims.
4. J)V Data on File 2015. 1-DAY ACUVUE® MOIST MULTIFOCAL Fit and Performance.

Important Safety Information: ACUVUE® Contact Lenses are indicated for vision correction. As with any contact lens, eye problems, including corneal ulcers, can develop.
Some wearers may experience mild irritation, itching or discomfort. Lenses should not be prescribed if patients have any eye infection, or experience eye discomfort, excessive
tearing, vision changes, redness or other eye problems. Consult the package insert for complete information. Complete information is also available from

Johnson & Johnson Vision Care, Inc. by calling 1-800-843-2020, or by visiting JNJVISIONPRO.com.
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of the top-paying regions this
year. Optometrists up North
reported an average income of
$195,283, up 31% from 2020,
and those further West made
$219,656, 32% more than last
year, to claim the title as the
most profitable place to prac-
tice optometry in 2021.

Earning Equality

Adding to the stream of good

news flowing from optometry’s
financial picture this year, the
gender gap closed by 42% over

2021 to a new low of 14% since

the development of this annual
income survey. Men (60% of

survey respondents) brought

home 3% less in 2021 than 2020, for
an average of $189,260 on the year
and women earned a significant 33%
more than last year, at $165,447, to
close the divide by a large enough
amount to put optometry on the right
path when it comes to earning equal-
ity across genders.

I don’t see much opportunity

for my income to keep up with
9

Also, women at each experience
level enjoyed a better year than last,
despite experiencing a mid- to late-
career plateau.

Men with zero to 10 years of expe-
rience in the field reported an aver-
age income of $179,721 in 2021, 24%
more than female entry-level workers
who made $144,536. This gap de-
creased by 32% over the last year,
with men in this experience bracket
making 7% more in 2021 than 2020
and women making 34% more, for a
closing of the divide.

The group with 11 to 20 years
of optometric experience was the
only one that saw women out-earn
their male counterparts, $205,820 to
$176,567. Female optometrists in this
bracket closed last year’s male-domi-

inflation at the current
reimbursement rates.
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2021 INCOME BY GENDER
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$189,260 $165,447

nated gap by 45% to zero it out, then
widened it by 17% in their favor.
Women with this intermediate level
of experience earned 38% more than
last year and men made 18% less, to
flip the disparity.

Men with 21 to 30 years of experi-
ence practicing optometry reclaimed
the upper edge, out-earning their
female counterparts in this bracket
by 32%, down 24% from 2020. Male
optometrists made $193,179, down
9% from last year, and women made
$146,103, up 8%, to turn the tables.

The most veteran male optom-
etrists brought in 20% more than
their female counterparts; luckily,
however, this represents a
sizeable 69% shift in the
right direction. Men in this
category earned 14% more
this year($209,988) and
women reported an average
of $174,598, up a significant
79% from 2020, to level out
the playing field.

Practitioner Positivity
Despite the growing pains
that come from continu-

ing to adjust to the new
COVID-19 era, the majority
of optometrists appeared to
be focusing on the posi-
tives, with 70% reporting
feeling satisfied or very
satisfied with their income

this year (up from 54% in 2020).
Many survey respondents cited
their annual take-home for their
ability to pay off debts while still
saving for the future. “I’m able
to live the way I want to live
and save a little along the way,
while paying down practice and
student loans,” said one respon-
dent. Others appreciated the
work-life balance and schedule
flexibility the profession makes
possible. A lot of optometrists
had the stable nature of the
field to thank for consistent
promotions, bonuses and raises,
especially under the shaky
circumstances that have been
a constant for almost two years
now since the onset of the pandemic.

Those who didn’t fare as well
financially named COVID-19 as the
top culprit. Many noted increased
workloads, staffing shortages, incon-
venient mandates and reduced hours
as the main work-related downsides
of the virus. “The impact of CO-
VID-19 on income has been corre-
spondingly reduced,” a respondent
summarized.

Still, many are just happy to have
kept their job and remained in good
health during such a trying time.

“In light of all the challenges with
COVID mandates and hiring, [ am

HOW SATISFIED ARE YOU WITH YOUR

CURRENT INCOME?

Very
satisfied very
3% Satisfied
27%

Satisfied

Dissatisfied 43%

16%



(9
Compared with the past, this

year’s efforts are much more
than before. The epidemic is
beyond my control, but | have

worked hard and | have ‘
I been rewarded. .
99
happy to have a solid income,” said
one optometrist.

Looking to the future, 68% of sur-
vey respondents expect their income
to increase in the coming year (in
line with last year’s findings). Many
seemed to see the light at the end of
the tunnel, sharing a similar mindset:
things can only go up from here and
continue to improve as the world gets
an even better handle on COVID-19.

Forward Focused

As is to be expected, some optom-
etrists fared better financially than
others this year, taking into account

experience, employment,

location and gender. NEXT YEAR, YOU EXPECT YOUR INCOME TO...

Many, however, seemed
to reap the benefits in one
way or another of a finan-
cially rewarding year for
optometry as a whole.

With the majority of
survey respondents indi-
cating that their goal re-
mains to continue making
more money in the years
to come, they’ve outlined
ideas to increase their
profitability. Potential
plans include expanding
offices, staffing and hours
to increase patient vol-
ume, adding technology and special-
ty services such as myopia manage-
ment, dry eye and specialty contact
lenses to appeal to different patient
demographics and increasing market-
ing and telemedicine efforts to reach
a larger population of people.

Stay the Same

Decrease

29%

Increase
68%

Optometry certainly felt the effects
of COVID-19 last year but seems to
have spent 2021 settling in nicely to
this new way of life, adopting new
strategies and adapting as necessary
along the way for a more profitable
year for the profession. l

From the experts

Bruder

Better. By Design

Why encourage blepharitis patients

to follow an eye hygiene regimen?
Answered by Dr. Josh Johnston, OD, FAAO

A 3-step hygiene routine helps address the range of lid and

ocular surface issues that exacerbate blepharitis.

sh nr on

Encourage your patients to Wipe-Spray-Warm.

The Bruder Hygienic Eyelid Care Kit makes it easy! First, the
gentle wipe removes build up, oil, dirt, pollen, and debris.
Next, pure 0.02% HOCI solution helps reduce bacteria and

Hygienic
EYELID CARE KiT~
T S

HEALTHY gy,
START MgRg >

inflammation. Finally, a moist heat compress naturally unclogs

meibomian glands and relieves associated dry eye symptoms.

Ready to bring relief to your patients? Visit order.bruder.com.
Have a question or want to learn more? Give us a call at 888-827-8337 or email eyes@bruder.com



Feature REFRACTIVE SURGERY

@ PEER REVIEWED

THE KEY T0 HAPPY
REFRACTIVE PATIENTS

With several surgeries available today, we help you determine how to decide
which is the best procedure for each patient.

BY BOBBY SAENZ, 0D,

ANTHONY VANRACHACK, 0D, AND
ALEXANDRA WIECHMANN, 0D
SAN ANTONIO, TX

ne of the most common ques-
tions we get from referring doc-
tors regarding refractive surgeries
is, “Which surgery is best for
my patient?” Historically, this was
not a difficult question, as all patients
who had laser vision correction either
underwent LLASIK or PRK. Now, it’s
become somewhat challenging with
several procedures available today,
from small-incision lenticule extraction
(SMILE), implantable collamer lenses
(ICL) and toric ICLs to the anticipated
release of the Evo ICL, the trifocal
IOLs, extended depth of focus IOLs
and the light-adjustable lens (LLAL)
IOL.

The evaluation of a patient is vital
and allows us to determine which
procedure is most fitting, and then
we set expectations. If we have a
patient with great results but even
higher expectations, we could end
up with an unhappy patient. These
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Fig. 1. This patient with keratoconus presented for a refractive surgery consult. OCT
epithelial thickness (A) mapping showed thinning of the epithelium that corresponded with
inferior steepening (B) and posterior float (C) on the pentacam image. The Belin/Ambrosio
deviation display shows an abnormal “D” value consistent with keratoconus.

Dr. Saenz is the residency director and clinic director at Parkhurst NuVision and president of the Bexar County Optometric Society. He is a speaker for
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the authors

m REVIEW OF OPTOMETRY | DECEMBER 15, 2021

for LensAR and Quidel. Dr. Vanrachack and Dr. Wiechmann are assistant adjunct clinical professors at the University of the Incarnate Word Rosenberg
School of Optometry and faculty of the Refractive Surgery Alliance Grands Rounds Collaborative Care Series. All three practice at Parkhurst NuVision, an
OD-MD integrated care practice that specializes in refractive surgery, and are Fellows of the American Academy of Optometry.



procedures can have up to a 95% to
99% patient satisfaction rate.!'

Let’s take a deeper dive into how to
determine the best procedure for the
patient, the current results we are get-
ting for these different procedures and
how to set expectations to have the
happiest refractive surgery patients.

How Do We Choose?

In our clinic, we categorize every pa-
tient into one of the three milestones
of vision development based on age:

¢ 18-40 years old: ocular adulthood/
maturity. Most refractive errors have
stabilized.

¢ 40-60 years old: dysfunctional lens
syndrome/presbyopia. The midlife loss
of near vision.

® 60 years old and up: cataracts.

Once a patient can identify which
milestone they’ve reached, their visual
goals are assessed, along with refractive
error and ocular anatomy to determine
their options. For example, a 24-year-
old -6D patient whose myopia has fully
stabilized is in their first ocular mile-
stone. A patient like this has several
options based on their anatomy and
desires, including LLASIK, SMILE,
ICL and PRK.

So, how do we choose? The initial
examination of these patients includes
a dry and wet refraction, as well as a
topography/tomography image with
pachymetry and anterior chamber
depth assessments.

When looking at the corneal tomog-
raphy image, we assess the overall K
values and look for any inferior steep-
ening, thin pachymetry (<490pm) or
abnormal posterior elevation (>15pm),
any of which could be indicative of
keratoconus or another corneal ectasia.
Remember, in early keratoconus the
posterior cornea protrudes forward,
oftentimes preceding anterior corneal
changes. Other factors to help rule out
keratoconus patients for laser vision
correction would be the Belin/Ambro-
sio enhance ectasia factor on the Pen-
tacam (Oculus) or epithelial thickness
mapping (Figure I).

OC'Ts now have the ability to mea-
sure the thickness of the epithelium.

Multiple studies have
shown that the epithe-
lium compensates for
stromal changes, which
means in keratoconus
patients, thinning of the
epithelium will occur.

If we see any signs of
inferior steepening,
posterior float, abnormal
Belin/Ambrosio enhance
ectasia display thinning
of the epithelium where
the apex of the cone is,
with thin pachymetry
(<490pm), then we may
wait on a vision correc-
tion surgery and instead
consider crosslinking for
this patient.

First milestone:

ocular maturity

What surgery would we
pick if this same 24-year-
old -6D patient had a
great corneal shape but
had a corneal thickness
of 475pm or less? In

our practice, we would
often rule out LASIK

or SMILE because we
prefer to see pre-op
pachymetry greater than
480pm and a predicted
residual stromal bed (RSB) thickness
greater than 250pm. Some surgeons
will use a RSB >300pm for LASIK
patients to avoid the rare risk of induc-
ing ectasia. If the patient has a cornea
thinner than 480pm, we could consider
PRK. With PRK, we prefer to maintain
a RSB >400pm.

Another parameter we consider in
our PRK algorithm is magnitude of
myopia being treated. We are reluctant
to treat myopia over -5D with PRK
due to the increased risk of haze, even
with using mitomycin-C during the
surgery, not to mention the slower
recovery time.*® Next, we look at the
anterior chamber depth to determine
if this patient could be a candidate for
an ICL. The ICL can treat anywhere
from 3D to 16D of myopia, and base-

Fig. 2. Light-adjustable lens implantation (top) during
cataract surgery allows for patients to adjust their refractive
target after surgery. For example, a patient could want more
near vision, and the light treatment may help them see their
front sights for competitive shooting (bottom left), which is
then locked in (bottom right).

line corneal thickness is not a factor.
ICLs are also approved for myopic re-
duction from -16 to -20D and can treat
four diopters of cylinder. The ICL
may be our leading option in this case.
Other cases when to consider using an
ICL would be abnormal topography,
predicted RSB thickness <250pm, con-
siderable preoperative dry eye disease
and/or contact lens intolerance.

Second milestone: preshyopia

If a patient has passed their second
milestone, we have two main sets of
procedures to choose from: blended
vision and refractive lens exchange.
Blended vision is accomplished by
correcting one of the eyes primarily
for far, and the other eye is blended
for middle and near depending on the
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Fig. 3. A slit lamp photo shows the Evo ICL, which has a central port
and will allow patients to have the ICL procedure without the need
for an iridotomy. This will hopefully be approved soon by the FDA.

residual accommodative amplitude we
have to work with. Blended vision can
be done with LASIK, SMILE, ICL
and/or PRK.

Refractive lens exchange can be
done with any of the current types of
IOLs. The most popular lenses chosen
for this are the trifocal or trifocal-like
lenses (Synergy, Johnson & Johnson
Vision; Panoptix, Alcon) that cover
a complete range from near to far in
both eyes. Trifocal lenses allow most
patients to see better than 20/25 at
distance, intermediate and near.* Other
patients consider using the extended
depth of focus (EDOF) lenses (Ey-
hance, Johnson & Johnson Vision;
Vivity, Alcon) which provide approxi-
mately 1.3 to 1.5D add.®

Patients sometimes choose to have
one EDOF lens for distance (plano
target) which achieves distance and
intermediate range of vision, and the
other blended (-0.50 to -1.25D target)
to allow for the other eye set to see
intermediate and near (Figure 2).

The benefit of EDOF lenses is that
the incidence of halos is less at the
six-month mark compared to multifo-
cal IOLs, especially those of the past.
A study showed approximately 65%
of patients reported little to no halos
with the trifocal lens compared to
approximately 85% of patients who re-

] REVIEW OF OPTOMETRY | DECEMBER 15, 2021

ported little to no
halos with EDOF
lenses.” If the
patient is looking
to be spectacle-
independent as
much as possible,
the trifocal lenses
are the way to
go. Patients with
trifocal lenses
in both eyes
are spectacle-
independent 92%
to 96% of the
time, compared to
72% with EDOF
lenses.!?

With all of
our refractive
procedures, the
assessment includes evaluating the
overall media and a thorough retinal
examination. The myopic patients that
have retinal lesions could be at risk
for rhegmatogenous retinal detach-
ment (RRD). Refractive lens exchange
(RLE) involves taking out the crystal-
line lens and putting in an IOL even
in the absence of cataract. This could
lead to volumetric changes in the
eye—the crystalline lens is thicker
than the IOL—leading to vitreous
degeneration and movement that can
predispose a patient to RRD. The risk
of RRD after RLE is thought to be
between 2% and 8% with a higher inci-
dence found in patients who had pre-
operative retinal lesions, capsular tear
during surgery or lack of a PVD.!" For
those who have retinal lesions, identi-
fying these lesions preoperatively and
recommending prophylactic treatment
is best for the patient.'? Similar to with
cataract surgery, these patients need
regular follow-up postoperatively to
evaluate their retina.

Third milestone: cataracts

Cataract surgery is still the most com-
mon refractive surgery we perform.
With modern laser refractive cataract
surgery, we have the ability to remove
the cataract and improve vision by
correcting astigmatism and presbyopia

at the same time. If a patient wants
to have cataract surgery to reduce
their dependency on lenses, we use
the same strategy with IOLs that we
discussed with RLLE procedures.

Refractive Surgery Evaluation

It’s important to understand the
patient’s visual demands, hobbies and
complete eye anatomy when per-
forming an evaluation. Is the myopic
presbyopic patient who takes their
glasses off to read really only wanting
to correct their distance vision? Does
the emerging emmetropic presbyope
want perfect vision at all distances? Is
the patient an up-and-coming MMA
fighter who wants a LASIK alterna-
tive? Understanding the patient’s
occupation and desires for what they
want out of a treatment is very impor-
tant. If they are wanting a procedure
with a quick visual recovery, they
should consider LASIK, SMILE or
ICL instead of PRK, for example.

After getting a detailed history
from the patient, the comprehensive
anterior segment examination is next.
The most common thing we see that
changes the surgical plan are scars on
the cornea from contact lenses. If a
corneal opacity is present, a deeper
LASIK interface could be employed.
PRK could be performed and po-
tentially remove some of the scar, or
we could bypass touching the cornea
altogether and consider an ICL.

ICLs are a great procedure for those
with moderate to high amounts of
myopia, especially when consider-
ing their future vision milestones. We
know everyone will get cataracts if they
live long enough. When a -9D patient
has LASIK, the question is: will they
be a candidate for a trifocal lens when
they get cataracts several decades down
the road? What would the spherical
aberrations of the cornea measure after
-9D LASIK? Some would think that
due to the corneal appearance/aberra-
tions, they would not be a candidate for
a trifocal lens. In our practice, moder-
ate to severe myopic patients typically
choose ICLs because when they get
cataract surgery as they get older, they
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can have the ICL and cataract removed,
leaving an otherwise unaltered cornea.
"This maintains all options for any type
of presbyopia-correcting IOL the patient
may desire in the future.

“What would you do for a 9D myopic
presbyope or emerging presbyope?”
Remember that the ICL goes in front of
the crystalline lens in the ciliary sulcus.
Hence, we don’t see any posterior seg-
ment changes in volume, movement of
the vitreous humor or resultant traction
of the peripheral retina at the vitre-
ous base. Refractive lens exchange in a
-9D 41-year-old could potentially cause
vitreoretinal changes; consequently, we
typically choose the ICL for these pa-
tients, especially if they are younger than
50 with long axial lengths and increased
risk for peripheral retinal pathology.

Setting Expectations

“Will I see 20/20 after the procedure? Will
I go blind?” These are other common
questions patients ask us. As far as visual
acuity expectations, LASIK has come a
long way the past 30 years and we have
yet to find a case of someone going blind
from LLASIK. Way back in 1999, the data
presented to the FDA to gain approval for
LASIK showed a 50% chance of getting

a patient to 20/20 vision. Fast-forward to
the use of modern techniques and laser
systems and nearly all patients can expect
to achieve 20/20 uncorrected vision. In a
recent study, 95% of patients were 20/20
after LASIK." SMILE is no different,
with 95% of patients 20/20 one-day post-
op." In our data presented at Optometry’s
Meeting 2021, we observed that the
patient’s vision was the same for the ICL
procedure one day after surgery as well.'

Despite these incredibly safe and pre-
dictable outcomes with modern technol-
ogy, managing post-op expectations is still
very important. If a patient is not given
proper expectations, they may think they
are dealing with complications when in
fact what they’re experiencing is a com-
pletely normal part of the recovery.

For our laser procedures, transient dry-
ness is the most common symptom in the
early preoperative period. Interestingly,
the PROWL study found that patients are



The SMILE procedure creates (top left), dissects (top right) and removes a lenticule
(bottom left and right) to correct myopia and myopic astigmatism.

actually three times more likely to see
improvement in dry eyes with modern
LASIK compared to baseline in contact
lenses.? While this seems shocking

at first, it is ultimately not surprising
because we see patients coming in

who seek an alternate solution for their
vision due to dryness and intolerance to
contact lens wear very commonly.

"That said, dryness after LASIK—
especially short-term—is the number
one complaint we hear during the early
post-op period. When treating the ocu-
lar surface appropriately both preopera-
tively and postoperatively, patients can
obtain great outcomes as the tear film
continues to improve during the first
three to six months. Overall, we typi-
cally see less dryness with SMILE and
ICL compared to LASIK, potentially
due to less nerves being impacted dur-
ing the procedure.!

Another benefit of SMILE is that the
post-op restrictions are minimal due to
use of a small incision, which limits loss

of cornea integrity. Whereas we typi-
cally advise LASIK patients to stay out
of public swimming water, avoid get-
ting sweat in their eyes and avoid face
makeup for at least a week, SMILE has
almost no restrictions and patients are
able to go back to all of those activities
by the first day post-op.

Of all the different procedures in this
group, the one that takes the longest to
heal with the most hand-holding and
reassurance is PRK. Patients need to
know about recovery restrictions and
plan to take a few days off from work
during the first several days while the
epithelium repopulates the surface of
the cornea.

For our presbyopic patients, ex-
pectations around time needed for
neuroadaptation is critical to success.
For example, in our RLE and cata-
ract patients, we inform them about
the halos they can see at night from
the diffractive rings of trifocal [OLs.
"The halos will continue to improve

over time, generally within three to
six months. Once they get used to
headlight halos, these are some of the
happiest patients we see. This clini-
cal observation was evaluated in one
study where functional MRI was used
to assess neuroadaptation to multifocal
IOLs.5The study found that neuro-
adaptation occurred over time and was
consistent with decreases in question-
naire symptom scores.'

Takeaways

Ultimately, we want happy patients.
We know that as long as we take

care of patients while managing their
expectations, they will be ecstatic
with the outcome. Marrying the right
procedure and the right expectations
with the right patient is the key to
their happiness. Bl
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REAL-WORLD PERFORMANCE OF
NEWER INTRAOCULAR LENSES

A perspective on four recent additions and how to recommend them to your patients
based on their expectations and visual requirements.
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ataracts are one of the leading
causes of blindness in the United
States and the world, and a diag-
nosis we—as optometrists—Ilikely
encounter daily.! When educating pa-
tients on their diagnosis and logistics of
cataract surgery, patients can become
easily overwhelmed, and that’s before
even mentioning they have multiple
intraocular lens (IOL) options. If

surface is, and whether there are con-
ditions present that can impact post-op
visual acuity and patient satisfaction.
Here, I'll offer my perspective on
five of the newest IOLs available
today: Alcon AcrySof 1Q PanOptix Tri-
focal IOL, Johnson & Johnson Vision
Tecnis Synergy 1OL, Alcon AcrySof 1Q
Vivity Extended Vision IOL,, Johnson
& Johnson Tecnis Eyhance IOL and
the Light Adjustable Lens made by
RxSight. These are my anecdotal im-
pressions based on our patient base.

PanOptix

PanOptix was the first trifocal [OL
and FDA-approved in 2019; it can
correct 1.03D to 2.57D of corneal
astigmatism.? It is designed to allow
for clear distance, intermediate and
near-vision. The manufacturer says
optics behind the lens involve diffrac-
tive rings imprinted on the surface that
bend and split light to allow all ranges
of vision.® The rings cause side effects
such as glare and halos, which can be a
problem while driving at night due to
oncoming headlights and stop-

cost is no object, when presented
with the option of wearing glasses
postoperatively vs. being glasses-
free (or at least less dependent

on them), most patients pick the
latter. Luckily, improvements in
IOL technology are helping us to
deliver on that desire.

Along with keratometry and bi-
ometry measurements, a carefully
executed, complete eye exam is
an important step that can guide
a physician in recommending a
particular lens. Starting the con-

lights. Postoperative visual acuity
is generally in the range of 20/20
to 20/25 while measuring the eyes
independently, 20/20 with both
eyes at distance and J1-J1+ at
near.

Although patients can func-
tion without glasses, when one
eye is working to see distance,
intermediate and near the quality
of the vision may be marginally
worse than with a monofocal lens
at whatever target it was intended
to correct. Habitual hyperopes

versation with patients begins by
knowing how regular their ocular

PanOptix and PanOptix Toric IOL.

and high myopes are generally
ecstatic with the quality of their

About Dr. Rojas graduated cum laude from University of the Incarnate Word Rosenberg School of Optometry. She completed her residency in ocular disease and
the author refractive surgery at Eye Center of Texas in Houston and practices at Slade & Baker Vision, a refractive and cataract surgery practice in Houston. She has
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near-vision, but myopes who were
-2.00 D to -4.00 D preoperatively need
to be educated that they will lose their
“superpower near.”

In my experience, naturally near-
sighted patients are still happy with
the PanOptix lens, but more often than
not they comment that they could see
slightly clearer without their glasses
preoperatively.

Although near acuity is great in the
right environment, the PanOptix lens
struggles in dim environments and/
or when reading small, fine print. An
example I give to patients is while
reading a menu at a nice but dim
restaurant, they may need to use a low-
powered pair of readers. If patients are
receptive to these sacrifices for a large
degree of glasses independence, the
PanOptix IOL is a fantastic option.

The aforementioned glare and halos
are a side effect that, if not discussed
preoperatively, has the potential
to create an unhappy patient post-
operatively. Most patients mention the
dysphotopsias in the interim between
their two surgeries. Once the lens
is implanted in both eyes, the brain
tends to adapt to the change over time
and few patients mention them past
one-month post-op. The ones who do
notice them long-term are generally so
happy with the quality of their uncor-
rected vision that the glare and halos
are a sacrifice they’re willing to make.

If the patient is still happy with
the idea of the PanOptix IOL after
mentioning the expected vision and
side effects, the rest of their ocular
health needs to be essentially pristine
with regular topography and normal
macular and optic nerve OCT scans.
Unfortunately, patients with history of
LASIK, photorefractive keratectomy
(PRK), radial keratotomy (RK) and any
other refractive surgeries are also not
great candidates for the PanOptix IOL.
Every case is different, but typically
once the cornea has been permanently
altered, it makes choosing the power of
the IOL more difficult and acuity more
unpredictable. The Optiwave Refrac-
tive Analysis system (ORA) is a tool
to improve postoperative results by

The Synergy IOL can correct 1.03D to
2.57D of corneal astigmatism.

measuring the refractive power of the
eye in its aphakic state. The ORA can
reduce the unpredictability of picking
the lens power; however, I still err on
the side of caution in recommending
the PanOptix to patients with history
of refractive surgery.

About 80% of every cataract evalu-
ation I see also has some form of dry
eye disease. It is imperative to treat
dry eye prior to surgery to ensure
the most accurate keratometry and
biometry measurements. I typically
keep patients on therapy for four to
six weeks, then have them return
to repeat measurements before the
final lens is picked for surgery, ensur-
ing the best outcomes. Depending
on the patient and the degree of dry
eye, I either recommend autologous
serum tears or Restasis (cyclosporine A
ophthalmic emulsion 0.05%, Allergan)/
Xiidra (lifitegrast ophthalmic solution
5%, Novartis) in combination with a
steroid.

Even if a patient seems like the
perfect PanOptix candidate on paper,
it’s important to ensure they have
realistic expectations. Those who
demand high-quality distance vision,
such as pilots, truck drivers and engi-
neers, should steer clear of a trifocal
lens due to the side effects. Patients
who seem hesitant about the glare and
halos should also select a different IOL
because they will be more sensitive to
being bothered postoperatively.

Although there are situations when
the PanOptix is not the best choice, it

is still the first premium lens I recom-
mend to patients who are the right can-
didates. The “wow” factor at the day
one postoperative visit and the quality
of the vision are hard to question.

Synergy

The Tecnis Synergy IOL was FDA-
approved in April of 2021 and is the
newest IOL from Johnson & Johnson
Vision that incorporates technology
of its family members, the Tecnis
Multifocal and the Tecnis Symfony,
that the manufacturers says will al-
low for improved near visual acuity
and less nighttime glare and halos.*
The Toric Synergy lenses can correct
1.03D to 2.57D of corneal astigma-
tism. According to the company, the
Synergy allows for the widest range
of continuous vision with best near,
continuous vision defined as a visual
acuity of 20/32 or better.’

In practice, I find postoperative
acuity to be similar to what the
company states and competitive with
that of the PanOptix lens. I’'ve found
the improved near visual acuity is
a benefit to the -2.00D to -4.00D
myopes who may be disappointed
with the quality of near vision with
the PanOptix.

The Synergy’s older sister, the
Symfony, had a problem with night-
time photopic phenomena, including
“spiderweb” effects that made it dif-
ficult to drive at night. The Synergy
lens is said to have mitigated this
effect from the combination of the
echelette surface design and “achro-
matic technology,” which are said to
reduce the intensity and incidence of
glare and halos.’

Although my sample size is small
because the IOL is so new, around
half the patients I've seen have men-
tioned trouble driving at night even
after the one-month post-op visit.
However, most who had complaints
were not good candidates for the
Synergy due to mild refractive am-
blyopia, untreated dry eye or similar
concerns. As previously mentioned,
picking an ideal candidate for a
multifocal lens is important for post-
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op success. Although I’ve had more
experience with the PanOptix,

I’'m looking forward to

managing more Synergy

patients in the future.

Vivity

Alcon’s Vivity IOL
was FDA approved
in 2020 and is the
first non-diffrac-

tive extended
depth-of-focus
(EDOF) lens.

Vivity Toric

IOLs can cor-

rect between

1.03D to 2.06D

of corneal astigma-
tism.® The extend-
ed vision comes from
a design feature Alcon
calls “X-Wave
technology,” which
adds a one micron
elevated smooth
plateau centrally
that behaves like

a monofocal lens.®
The non-diffractive
nature of the lens greatly diminishes
the incidence of nighttime photopic
phenomena of the PanOptix and
Synergy lens, with the sacrifice of
less near visual acuity. Uncorrected
distance visual acuity is comparable
to that of a monofocal distance lens,
intermediate acuity is 20/20 to 20/25,
but the J1 acuity expected out of a
PanOptix or Synergy, is J4-]5 with
the Vivity.

Although the near acuity isn’t as
impressive, the Vivity serves patients
with a high-distance demand, such as
truck drivers and hunters, extremely
well due to the clarity of vision at
distance and minimal glare and halos.
On the other hand, patients who read
often or work with numbers need to
be educated that reading glasses will
likely be required for those tasks.

Where the Vivity lens truly shines
is in the presence of mild ocular
disease and patients with history of
refractive surgery. Given the absence

first non-diffractive
extended depth of
focus (EDOF) lens.
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Vivity Toric IOL is the

of diffractive rings that
split light, this lens
is more forgiving for
conditions such as mild glaucoma
with a non-central visual field defect,
mild dry age-related macular degen-
eration and mild Fuchs’ endothelial
dystrophy. Because the Vivity has
similar optics to a monofocal
lens, most every patient
who is a candidate for
a monofocal is also
~a candidate for the
Vivity.
In my experience,
| patients have been
extremely happy
with the range that
the Vivity allows.
The positive feed-
back has influenced
/ me to recommend it to
any patient who is not
a candidate for a trifocal
lens as long as they are
counseled appropriately.

Eyhance

Johnson & Johnson’s Eyhance
was FDA approved in February
2021; it is a monofocal lens designed
to slightly extend depth of focus
compared with the Tecnis monofo-
cal ZCB00.” Eyhance Toric IOLs
can correct between 1.03D to 4.11D
of corneal astigmatism, according to
J&J.7 The lens is designed with an
aspheric anterior surface that creates
a continuous increase in power within
the central Imm diameter. Distance
vision is equivalent to a monofocal
lens, but patients can appreciate an
increase in intermediate vision.

A study comparing the Eyhance to
the Symfony found uncorrected mon-
ocular and binocular distance vision
and binocular intermediate vision to
be the same between the two.® The
Symfony lens had improved uncor-
rected near vision, but also had more
incidence of halos and glare.?

Eyhance would benefit patients
who cannot afford an EDOF lens,
especially those that have high inter-
mediate vision demands.

Light Adjustable Lens

RxSight’s Light Adjustable Lens
(LAL) was FDA approved in 2017
and is the only IOL that can be
adjusted after cataract surgery to
optimize uncorrected visual acuity.’
Because it is a monofocal, all astig-
matism and any residual spherical
correction is treated postoperatively.
The lens is composed of ultraviolet
(UV) light—sensitive polymers that
the manufacturer says migrate when
exposed to UV, changing the shape
of the lens and allowing physicians to
treat myopia, hyperopia and astigma-
tism.’

The company’s Light Delivery
Device (LDD) is used to deliver
the treatment, the first adjustment
generally occurring two to three
weeks after cataract surgery, with each
subsequent adjustment occurring in
three-day increments. Between three
to five treatments can be made, each
lasting 40 to 120 seconds. For the
lens to maintain its shape between
adjustments, patients must wear UV-
blocking glasses while indoors and
sunglasses while outdoors during all
waking hours. Optometrists are able
to handle this step.

With each LLDD adjustment,
physicians can treat -2.00D to +2.00D
sphere and up to 2.00D of astig-
matism. Once desired refraction is
achieved, the patient will receive
either one or two lock in treatments,
in which the UV-sensitive macromers
will be used to prevent refractive
changes in the future.’

The biggest advantage to the LAL
is spelled out in its name: the ability
to adjust the lens. Practitioners who
have trouble measuring consistent
keratometry and biometry readings
in patients who have had refractive
surgery, especially RK, can pick the
IOL power with more peace of mind
knowing it can be adjusted. If a pa-
tient is not a candidate for an EDOF
or multifocal implant, the LAL—al-
though a monofocal—can help give
patients some degree of spectacle
independence through a monovision
approach.
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UV Light
Exposure

|

—

Modified
Shape

—

RxSight’s Light Adjustiable Lens (LAL) is composed of UV light-sensitive polymers. An
advantage to LALs is that ODs have the ability to adjust the lens postoperatively.

I hesitate to set a patient’s target
to monovision if they have not had
success in the past with contact lenses
due to problems with adaptation.
"The ability to adjust the prescription
makes it easier to ease a patient into
monovision and gives us the oppor-
tunity to switch back to a distance or
near target with poor adaptation. In
my experience, most patients tolerate
monovision and end up somewhere
around 20/20 and J1 at distance and
near, respectively.

Because the IOL is susceptible to
UV light, patients must wear UV-
blocking glasses full-time indoors and
outdoors until their prescription is
locked in. If patients are not compli-
ant with the glasses, the polymers
in the lens can move and make the
subsequent light adjustments more
difficult to achieve. This can lead to
poor uncorrected visual acuity. So, if
patients are hesitant about the glasses,
it may be more beneficial to steer
them toward a different option.

Patients must also be aware
that their visual acuity prior to any
treatments will be limited by their
uncorrected astigmatism. If a patient
requires excellent visual acuity within
one-week post-op for whatever rea-
son, the LAL is not the best option.

Although many are candidates for
the LAL, there are several situations
in which a candidate is not eligible to
receive it. Patients taking systemic
medications that can increase sensitiv-
ity to UV light such as tetracyclines,
amiodarone, hydroxychlorothiazide
are not candidates for the LAL due
to potential phototoxic effects to
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the eye.” Similarly, patients taking
medication that can be toxic to the
retina, such as tamoxifen, are at risk
for retinal damage during light treat-
ments. Those with a history of ocular
herpes simplex virus are at risk of
reactivation from UV light exposure,
and patients with nystagmus may not
be able to fixate during treatments
which can lead to poor uncorrected
visual acuity.

Due to the amount of follow-up
appointments and necessity for
UV-blocking glasses full-time in the
postoperative period, I recommend
the LAL most often to patients who
have had RK. As previously men-
tioned, their amount of astigmatism
is unpredictable. Through use of the
LLDD, data shows only 1.3% of pa-
tients are left with uncorrected visual
acuity of 20/32 or worse, compared to
10.9% with the Tecnis toric and 16.6%
with the AcrySof toric.! Time spent
in office with adjustments can be a
burden to the patient as well.

I must carefully refract the patient
and, if trialing monovision, ensure
they are happy with their vision with
a trial frame. After the patient and |
are happy with the target, the pupils
must be dilated to 7mm to receive
full treatment, which can sometimes
take two or three doses of mydriatic
drops. Although the time in front of
the LDD is only minutes, on a busy
clinic day the patient can be in the of-
fice for up to three hours. If a patient
is a candidate for any of the other
options discussed, I have a hard time
recommending the LLAL due to the
demanding post-op care.

Takeaways

With the advent of new IOLs, many
cataract patients can live a life less
dependent on glasses. As the practitio-
ner who generally spends more time
with patients, it is our responsibility to
ensure they know what their options
are and what lens you recommend for
them based on their lifestyle, person-
ality and needs. Communicating that
information to the surgeon will help
make the sometimes stressful process
easier and faster.

As long as patients are educated
appropriately and expectations are set
up for what to expect before surgery,
there is no reason to avoid recom-
mending these lenses. B
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A STEP-BY-STEP GUIDE TO
CATARACT POST-OP CARE

Understand what to expect and act on at every management stage.

GLEB SUKHOVOLSKIY, 0D
TACOMA, WA

any optometrists are
active in the coman-
agement of cataract
surgery. A multitude of
surgical practices around the
country involve the patients’
primary optometrists in the
postoperative process. Receiv-
ing post-op care in a familiar
setting by a doctor they know
and trust allows the patient to
feel comfortable during such
a stressful event in their life.
It also results in a smoother
transition back to their routine
eye care, where the manage-
ment of patients’ other eye
conditions can be continued without
much interruption.

In order to maintain patients’ trust
and confidence, optometrists must
continue to be well-versed in the
postoperative management of cataract
surgery. Fortunately, many of the
issues that arise during the postopera-
tive process do not require surgical
intervention and can be successfully

0Ds can contribute to post-op cataract care by adopting a
few simple procedures to allow for appropriate observation.

addressed by optometrists. This

article will act as a short step-by-step
guide to help you stay up-to-date and
be able to anticipate postoperative is-
sues in the order they generally arise.

Early Post-op Period

(One to Four Days)

Some studies have questioned the
need for a one-day post-op visit after

e uncomplicated cataract surgery,

R given the expected low risk

of complications.! However, it
is still part of many surgeons’
postoperative protocols. There
are several important things
that need to be assessed at this
early visit.

First, evaluate the eye for a
wound leak. Cataract surgery
may be performed through ei-
ther a corneal, limbal or scleral
incision. Clear corneal incisions
(CClIs) have become a lot more
common than scleral tunnel
incisions over the last two de-
cades.? While CCIs have their
advantages, they are inherently
weaker and are more likely
to be leaky.® “Painting” the
incision site with a fluorescein
strip to check for a Seidel sign
would help identify a leaky wound.
Mild leaks that are present a day after
surgery often seal themselves.

Temporarily stopping steroid drops,
adding an aqueous suppressant and
placing a bandage contact lens over
the eye may help the incision seal
quicker. In more severe cases, such
as when intraocular pressure (IOP) is
in the low single digits or the anterior

About
the author Dr. Sukhovolskiy is a staff optometrist at Pacific Cataract and Laser Institute, practicing in Tacoma, WA. He has no financial disclosures.
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chamber is flat or shallow, sending the
patient back to the surgeon for wound
resuturing is indicated.

Corneal edema may occasionally be
present early on after cataract surgery.
While it resolves on its own in the
majority of cases, it can be a cause for
concern for patients, many of whom
expect better vision immediately
post-op. Complicated surgery, ad-
vanced cataracts, underlying endothe-
lial dystrophy, uveitis and endothelial
trauma all can increase the risk of
post-surgical corneal edema.* Reas-
sure patients regarding the temporary
nature of this issue. It is safe and ef-
fective to use 5% sodium chloride as
an adjunct for faster corneal recovery.®

A common early complication of
cataract surgery is [OP spike. This
is generally a self-limiting phenom-
enon and often resolves within 24 to
48 hours after surgery. Patients with
healthy optic nerves tolerate these
IOP spikes well without any notice-
able optic nerve damage. Patients
who have glaucoma tend to experi-
ence postoperative IOP spikes more
frequently and are very susceptible to
additional nerve damage.® Generally,
if IOP is 30mm Hg or above, initiate
ocular anti-hypertensive medications
(such as brimonidine, timolol and/or
dorzolamide). Use oral acetazolamide
in cases of extremely high IOP. Moni-
tor the patient in the clinic to make
sure the IOP is decreasing and then
give them [OP-lowering drops to use
at home. In most cases, [OP-lowering
medication is not needed past a
week and is discontinued at the next
follow-up after control over IOP is
achieved.

A day-one post-op visit is also use-
ful because it offers another opportu-
nity to go over postoperative precau-
tions, medication regimen and allows
the patient to ask questions while
being in the thick of it. Patients may
report some discomfort in the first
few days after the surgery. Some sore-
ness and tenderness might be present
for a day or two, usually improving
noticeably with every sleep. If dis-
comfort is significant, a short course of

oral acetaminophen or
ibuprofen may be help-
ful. Inflammation can
cause light sensitivity,
so recommend sunglass-
es for when outside.
Strenuous physical
activity, makeup use
and exposure to sitting
water and other unclean
environments should be
avoided.

A typical postop-
erative medication
regimen varies some-
what clinic to clinic
but generally includes
an antibiotic, a steroid
and a non-steroidal
anti-inflammatory (NSAID). These
medications are commonly prescribed
to patients in the form of eye drops,
though they can also be administered
via injection into the eye during the
surgery. Referring optometrists should
familiarize themselves with the
medication regimen preferred by the
surgical center that they work with in
order to maintain good continuity of
care.

In uncomplicated cases, the addi-
tional use of an NSAID drop may not
bring about much benefit over using
steroids alone, but in more complex
cases, such as in patients with diabe-
tes, uveitis and retinal and epiretinal
issues, an NSAID may lower risk of
cystoid macular edema (CME).” An-
tibiotic drops are usually used for one
week, while anti-inflammatory drops
are usually continued for three to four
weeks. Some practices initiate a ste-
roid taper a couple of weeks after the
surgery, while others recommend that
the patient maintain initial frequency
until the end.

Ocular surface discomfort, ranging
from foreign body sensation to sting-
ing, may last for two to four weeks,
gradually improving. This generally
results from the surgical stress to
the eye and is more pronounced in
patients with pre-existing dry eye is-
sues. Copious artificial tears will help
mediate such symptoms. Educate

Nuclear fragments post-op require surgical removal.

patients that cataract surgery may
cause a temporary worsening of their
dry eye. A course of cyclosporine or
liftegrast may be helpful to get symp-
toms under control.

Subconjunctival hemorrhages are
also common, especially with scleral
tunnel incisions, where conjunctival
tissue is altered. In patients who take
blood thinners or have a clotting dis-
order, the hemorrhages may be more
pronounced. These do not require
treatment apart from reassurance
and education, and are usually fully
resolved after two weeks.

Intermediate Post-op Period
(Five to 14 Days)
One of the most serious complications
of cataract surgery, endophthalmitis,
usually presents seven to eight days
postoperatively.® The incidence of
acute endophthalmitis after cataract
surgery has been steadily decreasing
over the last few decades, and though
it is incredibly rare, there has been
an uptick with transition from scleral
tunnel to clear corneal incisions.’
Patients who have acute postopera-
tive endophthalmitis typically present
with symptoms of blurry vision, red
eye and severe pain. Dilated ex-
amination is important when such
symptoms are reported. Vitreous in-
flammation will be obvious upon ex-
amination. A hypopyon is also present
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in many cases.'’ If endophthalmitis is
suspected, notify the cataract surgeon
immediately and refer to a retinal
specialist for urgent treatment.

Occasionally, a small bit of lens
may be left in the eye after the sur-
gery. It may not be apparent at first,
hiding behind the iris, but later may
make its way into the anterior cham-
ber. If the fragment is white and very
flufty, it is likely cortical. Small corti-
cal fragments may resolve on their
own with increased anti-inflammatory
regimen. Increasing the steroid drop
to every two hours schedule for a
week or two may help resolve this is-
sue. If the fragment larger or made of
nuclear material (more yellow/brown
and smooth), surgical removal is
necessary. Whenever lens fragments
are found, it is best to check with the
surgeon regarding further manage-
ment.

If a patient had significant corneal
astigmatism, they may have received
a toric introcular lens (IOL). Toric
IOLs have a small risk of rotation
after the surgery, potentially resulting
in subpar vision. The rotation is most
likely to occur in the first week after
the surgery.! It is best to verify toric
IOL positioning one to two weeks
postoperatively with a dilated exam.
If the lens is in the right position, it

Posterior capsular opacification may present months or years
after cataract surgery and require YAG laser capsulotomy.
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is unlikely to rotate in the
future. If the patient’s uncor-
rected vision is blurry and
significant residual astigma-
tism is present, the patient
should be sent back to the
surgeon for an IOL rotation.
IOL rotations are best per-
formed within the first few
weeks after the initial catara

Late Post-op Period

(Two Weeks or More)

A complication with a more
delayed onset is postop-
erative CME (also known as
Irvine-Gass syndrome). It
occurs about 1% to 2% of the
time and usually takes sev-
eral weeks after the surgery
to develop.'?

The risk of CME is higher in eyes
with history of epiretinal membrane,
retinal surgery, uveitis and in eyes
that undergo a more complicated
cataract surgery. It is best detected
with a macular OC'T and is usually
identified when patient’s vision does
not seem to match pre-surgery poten-
tial acuity. In the majority of cases,

a combination of topical steroid and
topical NSAID will result in com-
plete resolution within a few weeks.

Dilate all patients at the monthly
follow-up to rule out
CME, as well as any
retinal tears or detach-
ments.

Dysphotopsia is
a term to describe a
range of unwanted
visual phenomena
that result from light
reflecting off the IOL
onto the retina."”
Dysphotopsias can be
positive, such as bright
artifacts, flickering
lights or halos, or nega-
tive, such as shadows
or dark areas of visual
field. Dysphotopsias
are most noticeable in
the temporal field of
vision and are often

If hyphema is mild, increasing the steroid dosage may
help it clear faster.

described by patients as a crescent,
line or hair.

While dysphotopsias are commonly
noted in the first few weeks after
cataract surgery, they rarely persist
long-term.' This is largely due
to neuroadaptation, when neural
plasticity of the visual cortex
allows it to ignore unwanted visual
phenomena.” The management of
such symptoms mostly consists of
education and reassurance that the
visual disturbances will disappear on
their own; however, the process of
neuroadaptation may take up to six
months.

In a small number of people,
dysphotopsia may remain bother-
some months after cataract surgery.
In those cases, send the patient back
to the surgeon for consultation and
discussion of options, which may
include additional surgical treatment.

Minimally Invasive Glaucoma
Surgeries (MIGS)

Cataract surgery is becoming increas-
ingly intertwined with glaucoma pro-
cedures. Given that a large number of
cataract patients also have glaucoma,
these conditions are tightly aligned.
Multiple MIGS procedures that are
performed at the time of cataract sur-
gery range from device implantation,
such as the iStent Inject (Glaukos) or



The Vivity IOL is one newer option for patients who
want to limit their dependence on spectacles.

the Hydrus (Ivantis), to canaloplas-
ties, such as the Omni surgical system
(Sight Sciences) and iTrack (Ellex).

Evaluate physically implanted
devices with gonioscopy one to two
weeks postoperatively, to make sure
appropriate stent positioning. Tra-
becular meshwork-bypass stents are
most commonly placed in the nasal
quadrant, due to a higher concentra-
tion of collector channel entrances in
that area.!® It is best to avoid goni-
oscopy in the first week post-op to
avoid applying pressure on the eye.

Causes of stent occlusion may
include blood clots early after surgery
or peripheral anterior synechiae in
the months after the procedure. After
surgery, it is recommended to remove
glaucoma medications one by one
in order to arrive at the minimum
amount of drops necessary to main-
tain [OP at target.

Hyphema is not uncommon in
the first week after the procedure.!
If hyphema is mild, no additional
treatment is necessary. If hyphema is
severe, a washout of anterior chamber
may be needed, so further manage-
ment of these patients should be
discussed with the surgeon.

Presbyopia-correcting I0Ls
An increasing number of patients opt
for presbyopia-correcting IOLs in

order to have greater spec-
tacle independence after
cataract surgery. T'he last few
years have witnessed a wave
of new IOL designs becom-
ing available in the United
States: the Symfony and
Synergy IOLs by Johnson &
Johnson Vision and the Pan-
Optix IOL and Vivity IOL
by Alcon. Performance of
presbyopia-correcting [OLs
has improved drastically and
more patients are candidates
for such lenses, but there are
still a few things to watch for.

The success of premium
IOLs depends more on edu-
cation and counseling prior to
surgery than on postoperative
measures. Postoperatively, these pa-
tients may have higher expectations.
It can take between one and four
weeks for the visual acuity to reach
optimal levels.

Each IOL has unique character-
istics and differentiating between
them is a topic for another article.

To sum it up, most multifocal or
extended depth-of-focus (EDOF)
IOLs have diffractive rings designs,
which may cause patients to see halos
around lights in the dark. These are
much less bothersome than those
experienced with older generation
lenses but can still cause issues for a
small percentage of patients. Reas-
sure patients that halos improve with
neuroadaptation and encourage them
to give it some time. Such symptoms
greatly diminish over four to six
months after the surgery.

The most common causes of dissat-
isfaction in patients with presbyopia-
correcting IOLs are residual refrac-
tive error, dry eyes and halos, in that
order.” Refractive outcome is usually
determined a month after the surgery.
Manifest refraction should be done if
the visual outcome is unsatisfactory.
If significant residual refractive error
is detected, send the patient back to
be evaluated for surgical options—ei-
ther a refractive procedure or an IOL
exchange.

Takeaways

Optometrists are increasingly in-
volved in the postoperative manage-
ment of cataract surgery. Due to the
continually evolving nature of this
field, the onus is on us to keep up
with best practices, technological
advancements in order to serve our
patients better. ll
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PLAQUENIL TOXICITY:
HOW TO AVOID THIS BULLSEYE

Learn the clinical indicators, risk factors and screening guidelines to properly monitor
for this irreversible, rare condition in patients on this drug.

BY LUANNE CHUBB, 0D
CHESTER COUNTY, PA

laquenil (hydroxychloroquine) is
a disease-modifying anti-rheu-
matic drug used to treat patients
with various inflammatory
conditions through modulation of the
immune system. Despite its reputable
safety profile, you could still end up
with the occasional patient in your
chair who develops Plaquenil-induced
toxicity, an untreatable condition that
poses a serious threat to vision.
Hydroxychloroquine (HCQ) was
developed from its predecessor chlo-
roquine in 1946 to be a more effective
and less toxic alternative for the treat-
ment of malaria.”” Its anti-inflamma-
tory properties were recognized when
improvement was noted in soldiers
with autoimmune skin diseases and
rheumatoid arthritis (RA).%* The agent
is now commonly used in rheumatol-
ogy for non-organ-specific autoimmune
diseases, RA, mixed connective tissue
disorders and related dermatological
conditions in both adults and chil-
dren.'*> HCQ may also be beneficial
for use in oncology, endocrinology (for
diabetes) and cardiology."** It may be

This image, taken five years after discontinuation of HCQ, shows abnormal FAF in the right
eye of a patient who had been on the drug for over a decade.

used as an adjunct medication with
biologic therapies, reducing the doses
required of more toxic biologic drugs.!
HCQ has a lipophilic base, allowing
it to cross cell membranes easily. This
quality enables the suppression of
antigen presentations, along with the
production of prostaglandin and cyto-
kine.” The drug’s beneficial properties
include antithrombotic, antifibrotic,
antihyperglycemic, lipid reduction and
immune suppressive properties.®’ It

lowers the risk of pregnancy complica-
tions in females who might require its
use with systemic lupus erythematosus
(SLE).#10 Although the therapeutic is
generally well tolerated, the adverse ef-
fects of HCQ include neuro-myotoxic-
ity and cardiotoxicity in addition to its
well-known risk for retinal toxicity.%!
Screening guidelines for HCQ

monitoring and testing strategies have
changed over the past 20 years, helping
us to better detect early retina changes

About Dr. Chubb is currently employed as a staff optometrist at the Michael J. Crescenz VA Medical Center in Philadelphia. She is also a fellow of the American
the author Academy of Optometry. Dr. Chubb has no financial interests to disclose.
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Five years after this patient stopped taking
Plaquenil, the fundus images highlight
some of the damage it left behind (0D, top;
0S, bottom). Note the incomplete bullseye
maculopathy 0D.

before they are visible in the fundus.
Visual field testing and spectral-domain
optical coherence tomography (SD-
OCT) are now the primary screening
tests. Widefield testing is indicated

for patients of Asian descent to detect
the changes that develop more com-
monly beyond the central retina.

New objective tests include multifo-
cal electroretinogram (mfERG) to
confirm visual field findings and fundus
autofluorescence (FAF) to show fundus
damage. Understanding the most
recent guidelines allows us to identify
those patients at high risk of toxicity,
monitor for early signs of toxicity and
discontinue medication before vision is
affected.

A Toxic Case

For this 55-year-old, a negative
outcome was avoided through proper
and timely screening and interven-
tion. The African-American female
had presented to the eye clinic for a
comprehensive examination and visual

TABLE 1. INDICATIONS FOR HCQ TREATMENT"2#

Rheumatological disorders

Systemic lupus erythematosus
Rheumatoid arthritis

Sjogren’s syndrome
Antiphospholipid syndrome
Osteoarthritis

Dermatomyositis

Juvenile idiopathic arthritis
Psoriatic arthritis
Chemotherapy-related arthropathy

Dermatological disorders

Porphyria cutanea tarda (unlicensed use)
Discoid lupus

Cutaneous sarcoidosis
Granuloma annulare

Lichen planus (erosive)
Lichen planopilaris

Lichen sclerosus

Cutaneous pseudolymphoma
Atopic dermatitis
Scleromyxedema

Systemic sclerosis

Oncology

Graft vs. host disease

Non-small cell lung cancer

Chronic lymphocytic leukemia
Adjuvant use as inhibitor of autophagy

Pediatrics

Interstitial lung disease in children (unlicensed use)
Systemic lupus erythematosus
Discoid lupus

field testing. Her medical history was
remarkable for episodic use of HCQ
400mg/daily from 1998 to 2012 and
200mg/day from 2014 to 2015, the
second period of which was during the
time of her visit.

The patient’s best-corrected visual
acuities were 20/20 OD and 20/25 OS.
Her external examination was normal,
her confrontational visual fields were
full and there was no afferent defect.
Biomicroscopy uncovered normal
anterior segment structures with Gold-
mann applanation pressures of 16mm
Hg OU. A dilated fundus examination
was remarkable for macular pigment
mottling OU. SD-OCT showed loss of
the IS/OS line and localized thinning
of the outer nuclear layer, and FAF
testing showed an area of hypo-fluores-
cence greater in the right eye than the
left. Humphrey visual field (HVF) 10-2
showed defects in both eyes greater in
the right than the left. These structural
and functional changes were consistent
with HCQ macular toxicity, and her

rheumatologist was promptly notified
that day with the recommendation to
discontinue HCQ use. Subsequent
yearly SD-OC'T testing showed contin-
ued mild thinning of the outer nuclear
layer and loss of the IS/OS line and
increased hypofluorescence on FAF
testing, demonstrating this drug’s abil-
ity to have lingering ocular effects even
in less severe cases of toxicity.

HCQ in Action:

Mechanisms and Clinical Effects
HCQ is the mainstay of treatment in
SLE, RA and a number of other related
inflammatory rheumatic and dermato-
logical conditions.**”! It reduces the
severity of SLLE and its acute inflam-
matory events by 50%, delays the onset
of SLE in patients with undifferenti-
ated connective tissue disease and
improves the overall survival rate of
people diagnosed with the disease.?*1°
It reduces the risk of congenital heart
block in females with positive anti-Ro/
SSA antibody and reduces the risk of
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Initial visit FAF area of hypofluorescence (0D, left; 0S, middle) indicating loss of RPE and corresponding to paracentral visual field defects

2' HCAQ toxicity (right).

seizures and thromboses.™ It is not
recommended by the manufacturer

for use during pregnancy and is listed
as a schedule C pregnancy category
medication.*® However, its use during
pregnancy has been widely studied and
has been shown to improve pregnancy
outcomes in patients with SLE with no
evidence of fetal harm.5%?

The drug’s sneaky ability to
remain in the body for an
extended period of time is a
key reason why early screening
and monitoring these patients
| regularly are so critical.
R

HCQ has a 70% to 80% bioavail-
ability after oral administration with a
half-life of 50 days, one characteristic
that gives it the potential to cause last-
ing damage for up to several years even
after drug discontinuation.*® Stable
blood levels are reached within three
to six months, and deposition in tissue
may linger for as long as five years.®

The amount of drug measured in
whole blood is almost five times higher
than in plasma, making the assessment
of therapeutic and toxic levels diffi-
cult.*® It is not retained in fatty tissue
and is cleared predominantly by the
kidneys (and to a lesser degree by the
liver).">112 The drug’s sneaky ability
to remain in the body for an extended
period of time is a key reason why
early screening and monitoring these

m REVIEW OF OPTOMETRY | DECEMBER 15, 2021

patients regularly to watch for signs of
macular toxicity are so critical.

"The common side effects of HCQ
include gastrointestinal symptoms,
nausea, diarrhea and vomiting that may
resolve with continued use or require
dose reduction.?8"12 Cutaneous blue-
gray pigmentations on the body are
common, occurring in up to 25% of
patients. Although pigmentation may
persist, it is not associated with other
adverse outcomes.**!112

Hemolytic anemia with glucose-
6-phosphate dehydrogenase (G6PD) is
a rare adverse effect that is only found
in patients taking an amount that ex-
ceeds recommended doses; therefore,
routine G6PD-deficiency screening is
not indicated.®®

Myopathy affecting the skeletal and
heart tissue may occur but is rare.*!12
Myopathy will improve after HCQ
is discontinued but may continue for
weeks due to the long half-life of the
drug.®® Cardiac involvement is ex-
tremely rare and presents as restrictive
myopathy or conduction abnormali-
ties.*31112 Discontinuation of HCQ may
result in recovery, but death has also
been reported.®® Annual electrocardio-
grams have been suggested to monitor
potential adverse cardiac events, but
there are no current guidelines for
cardiotoxicity screening.®

Although safer than chloroquine,
HCQ possesses risk for toxic retinopa-
thy and irreversible vision loss.>*¢1
Vortex keratopathy associated with
drug deposition into the cornea occurs

in less than 5% of individuals taking
400mg/day.>” Corneal deposits may ap-
pear within two to three weeks of start-
ing treatment and usually resolve when
the drug is discontinued. Drug deposi-
tion into the cornea is not an indicator
for those at risk for retinal damage and
is not associated with vision loss.>

Retinal Toxicity
It is not clear why the photorecep-
tors in the parafoveal/perifoveal
are susceptible to damage, and the
mechanism of retinal toxicity is not
well understood.*#1718 HCQ strongly
binds to tissues containing melanin,
especially retinal pigment epithelial
(RPE) cells.!*!1"18 Some studies suggest
that HCQ prevents lysosomal degrada-
tion and endocytosis of the RPE, which
in turn stops the degradation of the old
outer segments of photoreceptors. Ad-
ditionally, HCQ’s binding to melanin
may lead to delayed chronic toxicity,
resulting in lipofuscin accumulation
and impaired photoreceptor func-
tion‘3,4,12,17,19»22

The outer segment of the photo-
receptors is initially affected, fol-
lowed by secondary degeneration of
the RPE.!#12171920 [dentifying early
retinopathy before RPE damage occurs
and discontinuing HCQ will limit pro-
gression and risk of vision loss. If early
toxicity is not recognized or bullseye
maculopathy is present at the time of
exam, progression may continue for
years with subsequent loss of vision de-
spite having discontinued the drug.>"’
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HCQ retinopathy occurs predomi-

nantly in the parafoveal

casians, Hispanics and African-Amer-
icans.>** A pericentral area or mixed
pattern may rarely occur in Hispanics

area in Cau-
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and African-Americans.>** Patients
with retinopathy may initially be as-
ymptomatic.>!® The fundus appearance
can look normal despite the presence
of a scotoma.'® Initial complaints occur

as a result of central or paracen-
tral scotomas affecting night
vision, reading and other fine vi-
sual functions, metamorphopsia
and glare.*'® Early scotomas are
more common superiorly within
10° of fixation and may enlarge
and multiply. Reduced visual
acuity occurs if fixation becomes
involved.'®

Irregularity of macular pig-
mentation and decreased foveal
reflexes are the earliest retinal
findings.'® A concentric, horizon-
tally oval area of hypopigmen-
tation develops greater inferi-
orly and surrounds the macular
irregularity.!® The paracentral
depigmentation develops into
the characteristic bullseye macu-
lopathy pattern which signifies
advanced severe damage.'
Generalized pigmentary changes
may progress for a minimum of
three years with continued thin-
ning of the fovea and loss of EZ
length and architecture despite
cessation of the drug making
it difficult to distinguish from
cone-rod dystrophy.'*16-18

Improper Dosing
and Other Risk Factors
The 2011 American Academy of
Ophthalmology (AAO) guide-
lines identified a cumulative
dose of >1000g for increased
risk of retinopathy."> The 2011
guideline recommended that
the daily dose of HCQ be no
more than 400mg and that lower
doses be calculated based on
ideal body weight in the range
of 6.5mg/kg for thin patients and
those of short stature."" It was
also noted that obese patients
can be dosed based on height if
weight is not known.!

In 2016, the AAO revised the
2011 HCQ/chloroquine screen-
ing standards in response to new

scientific data that identified specific
risk factors for toxicity.’ A retrospec-
tive case-controlled study by Melles
and Marmour that included 2,361



patients who used HCQ for at least
five continuous years demonstrated a
higher risk of retinal toxicity based on
daily dose, duration of use and kidney
disease.>*"* Risk factors identified
included HCQ daily dose >5mg/kg
actual body weight, use for greater than
five years, reduced glomerular filtration
rate, concurrent use of tamoxifen and
pre-existing maculopathy."®

Although patients older than 60
years were previously thought to
be at a higher risk of retinal toxic-
ity, studies suggested that age alone
was not a risk factor.>* However,
since elderly patients are more likely
to have decreased renal function or
macular disease, their risk of toxic-
ity is increased.'>!* Additionally, very
thin patients were identified as having
increased risk when dosing was based
on ideal body weight.>!?

By identifying the retinal changes
that occur earlier than the classic bulls-
eye maculopathy pattern, researchers
found a 7.5% risk for patients using
long-term HCQ therapy, which is three
times higher than the risk previously
reported.'®" The authors suggested
a revised dose calculation to <5mg/
kg/day using actual body weight, but
no more than 400mg total daily.>%!3
"The subsequent risk of toxicity at
this recommended dose is <1% up to
five years, <2% at 10 years but then
increases to almost 20% after 20 years.®
A patient who has no toxicity after 20
years has approximately a 4% risk of
converting in the subsequent year.>*

In addition to dosage, other factors
increase the risk of toxicity. Kidney
disease markedly increases the risk of
retinopathy."*>" A 50% decrease in
kidney glomerular filtration rate will
double the risk of ocular toxicity; the
prevalence increases to greater than
50% in doses higher than 5mg/kg when
used longer than 20 years.*>!> While
HCQ is partially cleared by the liver,
organ disease has not been reported to
increase the risk of retinal toxicity."#®
Tamoxifen, a non-steroidal estrogen
antagonist used in the treatment of
breast cancer, has its own risk of toxic
retinopathy.!*131¢ T'he use of both

HCQ and tamoxifen has an adverse
synergy which increases the risk of
retinopathy." Patients who are on both
medications are at significantly higher
risk of developing toxic retinopa-
thy'1,2,11,13,16

A comprehensive medical history to
review for the above risk and calculat-
ing the HCQ mg/kg actual (or real)
body weight at each eye examination
will provide the information needed to
decide how often your patient should
return for testing.

Screening Guidelines

The AAO?’s revised guideline for HCQ
screening from 2016 included automat-
ed visual field testing, SD-OCT, FAF
and mfERG.? All patients should have
a baseline retinal exam within the first
year of administration to evaluate for
other pre-existing ocular conditions or
tissue damage that might interfere with
the interpretation of screening tests.’
Baseline visual fields and SD-OCT

are useful but not critical unless retinal
abnormalities are present.’

Annual screening may be deferred
until five years of drug use in those
patients who have no major risk factors
such as pre-existing ocular disease,
maculopathy, concurrent tamoxifen
use, renal disease or taking a dose
>5mg/kg actual body weight.’ More
frequent screening is recommended
when major risk factors are present,

but for every patient, it is important
to check the dose relative to weight at
every visit.

Routine screening recommendations
include both objective (SD-OCT)
and subjective (visual fields) testing.
A white SITA 10-2 visual field with
pattern deviation is recommended
and preferred over the red isopters.
Early damage occurs more frequently
infratemporal with a corresponding
superonasal field defect. Question-
able results on visual fields should be
repeated for consistency of loss and
ideally confirmed with objective test-
ing (SD-OCTT, FAF or mfERG) before
suggesting that treatment be altered
or discontinued.” However, treatment
may be discontinued if consistent
visual field defects are attributed to
HCQ use.

Retinal damage on the SD-OCT
is seen as loss of the IS/OS junction
line and parafoveal thinning of the
outer nuclear layer.!* FAF can show
increased autofluorescence in early
parafoveal or extramacular photorecep-
tor damage before thinning can be
observed on SD-OCT. Late RPE loss
will be dark in appearance, indicat-
ing reduced autofluorescence.” The
mfERG is the most sensitive objective
test and may detect early signs of toxic-
ity prior to visual or structural changes
on OC'T:#%% However, its availability is
often limited to specialized clinics.*®

TABLE 2. 2016 REVISED RECOMMENDTIONS FOR HCQ AND CHLOROQUINE SCREENING®

Recommended Screening Tests

- Visual fields: white SITA testing with pattern deviation plots
»10-2 for non-Asian patients
»24-2 or 30-2 for Asian patients
- Spectral-domain OCT (widefield for Asian patients)
- Other objective tests
»FAF (widefield for Asian patients)
»Multifocal electroretinogram

Newer Screening Tests in the Future

- Microperimetry
- Adaptive optics retinal screening

Not Recommended for Screening

- Fundus examination

- Time-domain OCT

- Fluorescein angiography
- Full-field ERG

- Amsler grid

- Color testing

- Electro-oculogram
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A pericentral pattern involving the
peripheral extramacular retina near
the arcades is common in the Asian
population.?#? The mechanism
for this finding is unclear, but it is
more likely to be missed using only
standard screening methods.®!3%%
Recommended adjustments for
Asian patients include SD-OCT
wide volume scans (12x9mm) or 30°
scans for the purpose of being able to
capture peripheral ellipsoid loss.*#%
An ultra-widefield FAF will capture
200° or 82% of the retina in contrast to
the 30° to 50° evaluated on a conven-
tional FAE#?" In addition to a 10-2
visual field, a 30-2 visual field would
be appropriate for use on these pa-
tients to capture the more peripheral
defects.?2+77

Future screening tests may include
OCT angiography, microperimetry
and adaptive optics retinal imag-
ing.?132 Additionally, further develop-
ment in genetic testing may help us
eventually be able to identify those
patients with a predisposition to a
higher risk of retinal toxicity.>**

These revised guidelines provide
optometrists with the information
needed to develop appropriate man-
agement plans and testing strategies
for patients based on daily dose, cu-
mulative dose, pre-existing ocular and
systemic disease, concurrent medica-
tion risk and nationality.

Clinical Takeaways

HCQ retinal toxicity is not treatable
and is characterized by irreversible
damage to the photoreceptor and/

or RPE when the drug is taken for

a long enough time that toxic levels
of the compound build up in retinal
tissues.>!3% Toxicity is not rare with
patients on long-term therapy, and the

TABLE 3. DOSING GUIDELINES

Dose: maximum daily HCQ use of <bmg/kg
actual (real) body weight, e.g.:

237 pounds = 107.5kg

400mg/107.5kg = 3.72mg/kg

2] REVIEW OF OPTOMETRY | DECEMBER 15, 2021

risk is highly dependent on the daily
dose, duration of dose as well as major
systemic risk factors such as renal
disease and concurrent use of tamoxi-
fen. Pre-existing retinal and macular
disease makes accurate interpretation
of the screening tests more challeng-
ing to identify early toxicity suggest-
ing that HCQ use be avoided in these
patients. Lesser risk factors include
age, liver disease and genetics, which
all merit consideration though studies
do not attribute a significant contribu-
tion to toxicity from these factors.?

Recommended dosing guidelines
changed in 2016 and now state to
use actual (real) body weight in-
stead of ideal body weight to reduce
risk of overdose, especially for thin
patients.>”® Lower risk occurs with
doses <5mg/kg actual body weight.
Patients of Asian descent may show
early ellipsoid loss more peripherally
and earlier in the arcade region rather
than centrally.* Studies show that 55%
of Asian patients vs. 2% of Caucasian
patients will develop a peripheral peri-
central toxicity pattern instead of the
well-known parafoveal pattern.* For
these patients, testing strategies must
include the use of a widefield OC'T,
widefield FAF and enlarged visual
field testing (24-2 or 30-2).2%

With appropriate screening, cen-
tral vision can be protected before
changes occur in the RPE.>1%182 Be
sure to consistently question patients
on their use of medication and know
when screening is necessary to detect
for disease before it’s too late. H

1. Yusuf IH, Sharma S, Lugmani R, Downes SM. Hydroxy-
chloroquine retinopathy. Eye (Lond). 2017;31(6):828-45.

2. Abdulaziz N, Shah AR, McCune WJ. Hydroxychloroquine:
balancing the need to maintain therapeutic levels with ocular
safety: an update. Curr Opin Rheumatol. 2018;30(3):249-255.

3. Tehrani R, Ostrowski RA, Hariman R, Jay WM.
Ocular toxicity of hydroxychloroquine. Sem Ophthalmol.
2008;23(3):201-9.

4. Corradetti G, Violanti S, Au A, Sarraf D. Wide-field retinal
imaging and the detection of drug-associated retinal toxic-
ity. Int J Retin Vitr. 2019;5(26).

5. Marmor MF, Kellner U, Lai TYY, et al. Recommendations
on screening for chloroquine and hydroxychloroquine reti-
nopathy (2016 revision). Ophthalmol. 2016;123(6):1386-94.

6. Shippey EA, Wagler VD, Collamer AN. Hydroxychloro-
quine: an old drug with new relevance. Cleve Clin J Med.
2018;85(6):459-67.

7. Ding HJ, Denniston AK, Rao VK, Gordon C. Hydroxychloro-
quine-related retinal toxicity. Rheum. 2016;55(6):957-67.

8. Fernandez AP. Updated recommendations on the use of
hydroxychloroquine in dermatologic practice. J Am Acad
Dermatol. 2017;76(6):1176-82.

9. Petri M, Elkhalifa M, Li J, et al. Hydroxychloroquine blood
levels predict hydroxychloroquine retinopathy. Arthritis
Rheumatol. 2020;72(3):448-53.

10. Jorge AM, Melles RB, Zhang Y, et al. Hydroxychloroguine
prescription trends and predictors for excess dosing per
recent ophthalmology guidelines. Arthritis Research and
Therapy. 2018(20):133.

11. Schrezenmeier E, Dorner T. Mechanisms of action
of hydroxychloroquine and chloroquine: implications for
rheumatology. Rheum. 2020;16(3):155-66.

12. Nirk EL, Reggiori F, Mauthe M. Hydroxychloroquine in
rheumatic autoimmune disorders and beyond. EMBO Mol
Med. 2020;12(8):e12476.

13. Melles RB, Marmor MF. The risk of toxic retinopathy in
patients on long-term hydroxychloroquine therapy. JAMA
Ophthalmol. 2014;132(12):1453-60.

14. Mititelu M, Wong BH, Brenner M, et al. Progression

of hydroxychloroguine toxic effects after drug therapy
cessation: new evidence from multimodal imaging. JAMA
Ophthalmol. 2013;131(9):1187-97.

15. Marmor MF, Kellner U, Lai TYY, et al. Recommenda-
tions on screening for chloroquine and hydroxychloroquine
retinopathy. Ophthalmol. 2011;118(2):415-22.

16. Ringeisen AL, Mititelu M. Retinal toxicity of systemically
administered drugs. In: Opthalmology. 5th ed. Elsevier.
2019.

17. deSisternes L, Hu J, Rubin DL, Marmor MF. Localization
of damage in progressive hydroxychloroquine retinopathy
on and off the drug: inner versus outer retina, parafovea
versus peripheral fovea. I0VS. 2015;56(5):3415-26.

18. Marmor MF, Hu J. Effect of disease stage on progres-
sion of hydroxychloroquine retinopathy. JAMA Ophthalmol.
2014;132(9):1105-12.

19. Cakir A, Ozturan SG, Yildiz D, et al. Evaluation of photo-
receptor outer segment length in hydroxychloroguine users.
Eye (Lond). 2019;33(8):1321-6.

20. Bulut M, Kazim M, Toslak D, et al. A new objective
parameter in hydroxychloroquine-induced retinal toxicity
screening test: macular retinal ganglion cell-inner plexiform
layer thickness. Arch Rheumatol. 2017;33(1):52-8.

21. Bulut M, Akidan M, Gozkaya O, et al. Optical coherence
tomography angiography for screening of hydroxychloro-
quine-induced retinal alterations. Graefes Arch Clin Exp
Ophthalmol. 2018;256(11):2075-81.

22. Lee MG, Kim SJ, Ham D, et al. Macular retinal ganglion
cell-inner plexiform layer thickness in patients on hydroxy-
chloroquine therapy. 10VS. 2015;56(1):396-402.

23. Ahn SJ, Joung J, Lim HW, Lee BR. Optical coherence
tomography protocols for screening of hydroxychloro-
quine retinopathy in Asian patients. Am J Ophthalmol.
2017;184:11-18.

24. Melles RB, Marmor MF. Pericentral retinopathy and ra-
cial differences in hydroxychloroquine toxicity. Ophthalmol.
2015;122(1):110-6.

25. Dahrouj M, Young L. Hydroxychloroquine retinopathy
in the era of advanced imaging modalities. Int Ophthalmol
Clin. 2020;60(1):73-83.

26. Chang WH, Katz BJ, Warner JEA, et al. A novel
method for screening the multifocal electroretinogram
in patients using hydroxychloroquine. J Retina Vit Dis.
2008;28(10):1478-86.

27. Ahn, SJ, Joung J, Lee BR. Evaluation of hydroxychloro-
quine retinopathy using ultra-widefield fundus autofluo-
rescence: peripheral findings in the retinopathy. Am J
Ophthalmol. 2020;209:35-44.

28. Goker YS, Ucgul AC, Tekin K, et al. The validity of optical
coherence tomography angiography as a screening test for
the early detection of retinal changes in patients with hy-

droxychloroquine therapy. Curr Eye Res. 2019;44(3):311-15.

29. Wang G, Zhuo N, Liao Z, Qi W. Retinal toxicity
caused by hydroxychloroquine in patients with systemic
lupus erythematosus: a case report. Med (Baltimore).
2021;100(22):e25688.



SROUD / WEEKLY E-NEWSLETTERS

Read the Latest from Dr. Art Epstein

If you aren’t already a subscriber, please be
sure to sign up for Dr. Art Epstein’s weekly
e-journal, Optometric Physician, distributed
by Review of Optometry.

THE LATEST FROM DR. ART EPSTEIN

(pptometric
Inysician’
Join the thousands of ODs, MDs

and ophthalmic industry readers who turn
to Optometric Physician each week for Dr.
Epstein’s very direct—and sometimes
controversial—take on eye care and the
world. You will also keep up with the latest,
most relevant clinical studies, condensed
and curated for quick reference, as well as

a current digest of industry news.

In this Issue:

+ Off the Cuff: Truth, Justice and the Failing American Way

. Choroidal as the Sign of Uveal Melanoma

« Selective Laser Trabeculoplasty in the Treatment of Ocular Hypertension and Open-angle
Glaucoma: Clinical Review

+ Corneal Crosslinking: The Evolution of Treatment for Corneal Diseases
* Industry News

Off the Cuff: Truth, Justice and the Failing American
Way
- e Over the past few years we've seen a change in America. We've become a

polarized country, increasingly a place whero froedom of speech must be
measured against the consequences of speaking freely. If fear of canceliation
weren't enough, we're finding ways 1o damage the very fabric of trust that
defined sociely and now even professional life

Late last month, the Federation of State Medical Boards issued a stark waming in response 10 @
“dramatic increase in the dissemination of COVID-19 vactine misinformation and disinformation
by physicians and other health care professionals on soclal media platforms, online and in the
media”

“Physicians who generate and spread COVID-19 vaccine misinformation or disinformation are

Visit: JMI | Newsletter Signup
www.jhihealth.com/globalemail/

OPTOMETRIC PHYSICIAN: to sign up for Optometric Physician, and other

e-newsletters distributed by Jobson Medical Information.

Reaches 42,000 ODs weekly FOR ADVERTISING OPPORTUNITIES, PLEASE CONTACT

Michael Hoster: Mhoster@jobson.com
610-492-1028
Michele Barrett: Mbarrett@jobson.com

Content: Clinical information &

Industry news
215-519-1414

Jon Dardine: Jdardine@jobson.com
610-492-1030

Metrics: 18.45% average opens




EDITEDBY JOSEPHP. SHOVLIN, 0D

CORNEA AND CONTACT LENS 0+A

Step Up To LK

There are several treatment options for lipid keratopathy,
some of which achieve better results than others.

| have a patient with marked

vascularization and progressive
lipid keratopathy (LK) in one eye. What
treatment options are available today?

“LLK is a progressive disease

characterized by an accumula-
tion of fat deposits with adjacent ab-
normal vascularization in the cornea,”
says Larae Zimprich, OD, of Vance
Thompson Vision. “This condition,
whether idiopathic or secondary to
corneal or systemic disease, typically
opacifies and can interfere with visual
acuity.”

Dr. Zimprich notes that LK treat-
ment aims to prevent new blood
vessel formation. Current options
include corticosteroids, photody-
namic therapy (PD'T), anti-VEGF

antibodies, argon laser treatment,
needlepoint cautery and penetrating
keratoplasty (PKP).!

Ophthalmic Options

"Topical corticosteroids are commonly
used due to their anti-inflammatory
properties.! However, Dr. Zimprich
notes that neovascularization can
form in the absence of inflamma-
tion; therefore, if the etiology is not
inflammatory, then corticosteroids
will not be effective. She adds

that prolonged steroid use also has
well-known side effects, including
increased risk of developing cataracts
and glaucoma. Due to these reasons,
there may be better treatment alter-
natives.

Fat deposits with adjacent abnormal vascularization in the cornea are characteristic of LK.

About

Dr. Shovlin
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PDT, first introduced to ophthal-
mology in 2000, uses a vascular-selec-
tive, light-sensitive substance, such
as verteporfin or dihematoporphyrin,
in combination with a low-power
infrared laser.? It is commonly used
to treat vascular issues in the retina
and choroid.

While treating LK, verteporfin or
dihematoporphyrin is injected into
the cornea, leading to endothelial
damage, microvascular thrombosis
and blood vessel occlusion.! This
therapy can be repeated if needed,
although Dr. Zimprich says one
major disadvantage is the higher cost
to patients.

Administration of anti-VEGF
antibodies, such as bevacizumab
and ranibizumab, through topical,
subconjunctival or intracorneal injec-
tions has also proven to be effective,
according to Dr. Zimprich. VEGF
is a key mediator in angiogenesis;
therefore, these antibodies block new
VEGF-mediated vessel formation,
she adds.

Dr. Shovlin, a senior optometrist at Northeastern Eye Institute in Scranton, PA, is a fellow and past president of the American Academy of Optometry and a
clinical editor of Review of Optometry and Review of Cornea & Contact Lenses. He consults for Kala, Aerie, AbbVie, Novartis, Hubble and Bausch + Lomb and is on
the medical advisory panel for Lentechs.



Multiple studies have shown that
VEGF increases vessel permeability,
which could account for lipid leakage
and LK development.! When used as
topical medication, 1.0% ranibizumab
QID for three weeks proved to be
slightly more effective than 1.0%
bevacizumab with the same drop regi-
men in reducing neovascularization.’
Otherwise, use of subconjunctival
and intrastromal injections of bevaci-
zumab can regress deep neovascular-
ization.!

Argon laser treatment works to
occlude pathologic vessels by direct-
ing a beam of light and utilizing heat
energy.! Dr. Zimprich says that laser-
induced tissue destruction can cause
more harm than good in some cases,
with worse neovascularization due to
the intense inflammatory response
and potential subsequent hemorrhag-
ing, corneal thinning and iris atrophy.

Another treatment option is elec-
trolysis needle cauterization, which

uses direct thermal cautery to target
the small, fine vessels.! The cauteriza-
tion may have to be repeated multiple
times to reduce the neovasculariza-
tion and lipid deposits, Dr. Zimprich
notes. When other therapies cannot
achieve desirable results, a PKP may
be indicated.! The prognosis may be
guarded in severe cases with dense
neovascularization, as the risk of
rejection increases in these circum-
stances, she adds.

Future Outlook

All of the previously discussed treat-
ment modalities have proven effec-
tive against LK, with newer manage-
ment options on the horizon.

One promising up-and-coming
development, currently in its early
stages of research, is mitomycin
intravascular chemoembolization
(MICE).! This procedure consists of
intra-arterial infusion of mitomycin-
C with an artificial embolus to cause

vessel occlusion. Successful occlusion
could eliminate or prevent LK in
carly stages of the disease. Unfortu-
nately, MICE is somewhat time-con-
suming, as it can be difficult to target
afferent vessels, and infusing efferent
vessels can worsen LK.! Studies are
currently in progress to determine
proper technique, efficacy and safety.
Luckily, what’s available today
gives practitioners plenty of viable
options and offers patients the chance
to experience successful visual out-
comes. Stay up-to-date and informed
on the latest LK treatment offerings
to provide the best care to this demo-
graphic. B
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THERAPEUTIC REVIEW

The Bite of

Something Wild

Anticipating a good outcome in cat scratch disease might require

prompt treatment.

42-year-old woman presented
with a sudden, painless loss of
vision in her left eye of three
days duration. It began as a mild
dimming but rapidly dropped off.
Her corrected visual acuity was 20/20
OS and 207400 OS with no pinhole
improvement. Her pupils were reac-
tive to light and accommodation with a
mild (grade 1) relative afferent defect
OS. Confrontation visual fields were
full in each eye and there was a central
scotoma present on Amsler grid. Bio-
microscopy was normal in each eye and
her intraocular pressure was 18mm Hg
OD and 19mm Hg OS.

Funduscopic examination was
normal in her right eye, but there was
a prominently swollen optic disc with
associated macular star of exudates in
her left eye. She was specifically ques-
tioned about her health history and
any recent changes. She denied any
risk factors for HIV infection and was
otherwise healthy with no diagnosed
medical conditions. She reported no
other neurological signs or symptoms.

When specifically asked, she did re-
port a bad flu-like illness with lymph-
adenopathy about three weeks before
('This occurred prior to COVID-19,
so that was not a consideration). She
spent no significant time outdoors and
did not live in a Lyme disease-endemic
area. She could not recall any animal
scratches or tick or flea bites, but she
did volunteer at an animal shelter.

Given the appearance and history,
she was medically evaluated for
syphilis, Lyme disease, tuberculosis,
toxoplasmosis, toxocariasis, HIV and
connective tissue disorders, all of
which came back normal. She did test
positive for high titers of Bartonella
henselae, which confirmed the diagnosis
of infectious optic neuropathy,
specifically benign lymphoreticulosis,
better known as cat scratch disease
neuroretinitis.

Sources of Great Vision Loss
Neuroretinitis typically presents as

a unilateral (rarely bilateral), acute,
painless loss of vision. It rarely presents
without vision loss. Acuity may be as
low as finger-counting level."® The
typical visual field loss
is a central or cecocen-
tral scotoma.?

A funduscopy will
reveal a markedly
edematous disc. There
may also be peripapil-
lary hemorrhages due
to venous stagnation.
Occasionally, there will
be a mild vitritis over-
lying the disc. Initially,
there will be a serous
retinal detachment
extending from the
disc to the macula.

The key diagnostic
feature in well-devel-

consultant and advisory board member for Carl Zeiss Meditec and Bausch Health.

oped neuroretinitis is the presence

of macular exudates in the form of a
macular star."* However, this finding
may not occur for up to several weeks
after onset of visual symptoms, making
the diagnosis more challenging. The
serous retinal detachment within the
posterior pole in association with disc
edema is highly suspicious for early
neuroretinitis with the macular exu-
dates ensuing later.!

Numerous conditions have been
seen in association with neuroretinitis
including toxoplasmosis, toxocariasis,
measles, syphilis, Lyme disease, herpes
simplex and zoster, mumps, tuberculo-
sis, malignant hypertension, ischemic
optic neuropathy and leptospirosis.”!*
However, the most common cause by
far is Bartonella henselae; the organism
responsible for cat scratch disease.'*'*
Occasionally, cat scratch disease will be
caused by B. quintana.’®

In cat scratch disease neuroretinitis,
there may be an antecedent history of
fever, malaise and/or lymphadenopa-
thy occurring several weeks preceding
the visual loss. There may also be an
antecedent history of a cat scratch or
flea bite.'%1”

Neuroretinitis from cat scratch disease is typically a self-
limiting condition with an excellent prognosis.

Dr. Sowka is an attending optometric physician at Center for Sight in Sarasota, FL, where he focuses on glaucoma management and neuro-ophthalmic disease. He is a
Dr. Sowka
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As neuroretinitis is primarily due to
infectious etiologies, it is likely that
cell invasion with proinflammatory
activation and suppression of apoptosis
occurs.'® Visual loss is predominately
more from the retinal edema rather
than optic nerve dysfunction. This is
evidenced by the fact that the visual
field defects reflect a retinal cause as
well as the relative mild degree (or
absence) of an afferent pupil defect in
the face of profound vision loss.>™

After development of the disc and
retinal edema, there will be spontane-
ous resolution and fluid resorption.
"The aqueous phase of the edema
resolves the fastest, leaving the ac-
cumulated lipid exudates within the
outer plexiform layer, forming the
characteristic macular star.!’

Diagnosis and Treatment
When encountering neuroretinitis,
medically consider and evaluate pa-
tients for all possible infectious causes
and do not immediately default to cat
scratch disease. A history should be
elicited for exposure to cats, flea and
tick bites, travel to Lyme-endemic
areas, exposure to sexually transmit-
ted disease, lymphadenopathy, skin
rashes, malaise, myalgia and fever. As
dictated by the history, order the fol-
lowing tests: Lyme titer, toxoplasmosis
titer, toxocariasis titer, purified protein
derivative skin testing, fluorescent
treponemal antibody absorption test,
reactive plasma reagin and chest x-ray
for tuberculosis. The most common
cause is infection by B. Aenselae or B.
quintana from a cat scratch.?

Optical coherence tomography
(OCT) may be a valuable adjunc-
tive diagnostic test. Subretinal fluid
not visible on clinical examination or
fluorescein angiography may be readily
identified with OC'T, making it an
adjunctive imaging tool in the diagno-
sis and follow-up of patients with cat
scratch-related neuroretinitis."#

When encountering neuroretinitis
or any presumed infectious optic neu-
ropathy, targeted antimicrobial agents
should be instituted in cases due to
specific etiologies (e.g., syphilis, Lyme

disease, toxoplasmosis, tuberculosis).
Neuroretinitis from cat scratch disease
is typically a self-limiting condition
with an excellent prognosis. Most
patients will have a return to normal or
near normal vision without treatment.
Antimicrobial therapy may be used

to hasten recovery. Successful oral
agents include rifampin, ciprofloxacin,
doxycycline, sulfamethoxazole and
trimethoprim.?#

A commonly used therapy is doxy-
cycline 100mg PO BID for two to four
weeks.”? Alternately, azithromycin
250mg to 500mg PO BID for two to
four weeks may be used. Frankly, the
absence of controlled clinical studies
and lack of consensus makes pretty
much every standard course of oral
antibiotics a possible therapy.

Oral steroids may also be used to
mitigate inflammation.”? Intravitreal
injection of Avastin (bevacizumab, Ge-
nentech) has been shown to improve
both visual acuity as well as decrease
macular edema.” However, the overall
good prognosis of neuroretinitis may
not justify this treatment, especially
since this information comes from case
reports and not from controlled clinical
trials. Those who are immunocompro-
mised should be given strong consider-
ation for antibiotic treatment.

For the patient presented here, her
poor vision and anxiety made for the
choice to initiate a four-week course of
doxycycline 100mg BID PO. When she
missed her scheduled two-week follow
up appointment, she was called and,
over the phone, she stated that she
recently stopped taking the medica-
tion because it upset her stomach. Her
vision was improving, though there was
no way to quantify. She was offered a
different antibiotic, but declined. She
was reappointed for one week but was
lost to follow-up after the phone call.

Takeaways

When encountering neuroretinitis
from suspected cat scratch disease, it
may help to remember this rhyme:
“When the vision loss great and

the APD mild, it’s often the bite of
something wild.” ll
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Neurological DED
Management in Action

Promising new treatments consider a different route to

alleviation of symptoms.

BY PAUL M. KARPECKI, 0D,
AND DIANA DRISCOLL, 0D

e are fortunate to have
numerous interventions de-
signed to address the ocular
symptoms and local inflam-
matory component of chronic dry
eye disease (DED), but treatment
options for the neurological control
of tear production have been lacking.
"Tear production is an autonomic
function that relies primarily on the
parasympathetic nervous system,
and employing efforts that support
proper functioning of the parasympa-
thetic nervous system is a new
approach to DED
that can result in an P
increase in the pa- t!
tient’s normal tears.
Below we discuss B
two new treatments "«
for neurological
DED that could
offer patients much-

~——

needed relief. §
(Edilor’s note: Dr ,% 2 nasal spray bonlles
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and has a financial
interest in Parasym
Plus Eyes, which is
discussed in this article.)
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"This recently FDA-
approved nasal spray is a
preservative-free formu-
lation that stimulates

Clinical trials showed a statisti-
cally significant increase in Schirmer
scores and eye dryness symptoms
compared to placebo at week four
and sustained through week 12.
Studies showed a positive tear
production response with few side
effects, and could be adjunctive
to other treatments or potentially
replace artificial tears with patients’
more natural tear production.

Parasym Plus Eyes

"This second option ap-
proaches neurological
dry eye both ocularly

the nicotinic acetylcho- X, (locally) and systemi-
line receptors in the ter- Sﬁ Nutrition cally. Taking on DED as
minal branches of the a systemic disorder ad-
ophthalmic trigeminal 1Sy m Plus dresses both inflamma-
nerve within the lower Eyes tion and tear production

nasal cavity (a localized
approach to DED), ac-
cording to the company.
"This is a natural way
to stimulate tears as
one-third of basal tear
production is initiated
by inhaling air through the

S0 CAPSULES

e nose.! Administered

= twice a day, Tyr-
vaya is applied to
the lower nasal
area—the inside
of where the
lower crease
on the nose is
located. This
may decrease
some of the
side effects
such as throat
irritation,
coughing or
sneezing.

NOC 73521-030-02

ity e

——

simultaneously by sup-
porting the autonomic
nervous system.

Parasym Plus Eyes is

an over-the-counter

supplement that

supports acetylcholine

for both the nicotinic receptors of
the vagus nerve and the muscarinic
receptors of the lacrimal functional
unit.

Stimulation of the vagus nerve
helps control inflammation, and
stimulation of the nerves serving the
lacrimal functional unit promotes
tear production. This new supple-
ment stimulates both nicotinic and
muscarinic receptors and works
around genetic issues and poten-
tial nutrient deficiencies involving
acetylcholine production. It does not
depend upon functioning nerves to
work; it depends upon the receptors
themselves.

Dr. Karpecki is medical director for Keplr Vision and the Dry Eye Institutes of Kentucky and Indiana. He is the Chief Clinical Editor for Review of Optometry and
chair of the New Technologies & Treatments conferences. A fixture in optometric clinical education, he consults for a wide array of ophthalmic clients, including
ones discussed in this article. Dr. Karpecki’s full disclosure list can be found in the online version of this article at www.reviewofoptometry.com.

Dr. Driscoll’s work encompasses postural orthostatic tachycardia syndrome (POTS), chronic dry eye, vagus nerve disorders and Ehlers-Danlos syndrome.
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Studies showed patients notice
improvement in dry eye within
weeks and additional symptoms of
low acetylcholine also respond (brain
fog, constipation and fatigue often
respond in one day).

Dry eye is a multifactorial disease
and all conditions contributing to its
manifestation, both local and system-
ic, need to be identified for proper
resolution of symptoms.? As practi-
tioners, we understand that we need
to control the inflammatory response,
as well as support tear production
in DED. Both functions are under
control of the autonomic nervous
system and can be addressed neu-
rologically. This is a new concept in
chronic DED and when recognized
and treated appropriately, patients
not only experience improved ocular
symptoms, but increased systemic
wellness as well.

Inflammation and DED
We are familiar with the inflam-
matory component of DED and
recognize autoimmune conditions
such as Sjogren’s syndrome, lupus
erythematosus and rheumatoid
arthritis that cause systemic inflam-
mation, ultimately affecting the eyes.
In these cases, systemic treatment, in
addition to ocular treatment, is often
necessary for associated DED.? Hor-
mone fluctuations, menopause and
low androgenic hormone levels are
also inflammatory, may contribute to
DED and should be addressed.*®
Beyond these well-understood
conditions, however, chronic, system-
ic inflammation is rarely addressed,
particularly by optometrists, due to
the paucity of diagnostic and treat-
ment options. Yet, chronic inflamma-
tion is not uncommon. Normal aging,
for example, is an inflammatory state
characterized by increased inflam-
matory cytokines that contribute to
age-related illness (deemed “inflam-
maging”).® Metabolic syndrome,
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The neuroanatomy of tear production.

endocrine disorders and even inflam-
matory bowel disease are systemic
inflammatory conditions that can
contribute to DED.”%° Recognizing
chronic, systemic inflammation in
our patients is important because of
the damage it causes, both to the eye
and systemically.

Inflammation and
the Vagus Nerve
A normal, healthy body controls the
inflammatory response via the auto-
nomic nervous system. Specifically,
the vagus nerve acts as the anti-in-
flammatory regulator of the body.'*!!
The vagus nerve releases acetyl-
choline, which controls the develop-
ment and circulation of inflammatory
cytokines and chemokines. When
the release of acetylcholine is inhib-
ited or the vagus nerve is damaged,

it is no longer able to control inflam-
mation, resulting in chronic inflam-
mation and the continued release of
damaging inflammatory mediators.'?
Yet, despite its importance, testing
for systemic and localized inflam-
matory cytokines and chemokines

is quite limited in practice. It is
difficult for practitioners to know if
localized ocular inflammation reflects
chronic, systemic inflammation be-
cause of these limitations.

As the anti-inflammatory nerve,
the vagus nerve helps control inflam-
mation throughout the body—in-
cluding the eyes. This nerve also
controls digestion, including stomach
acid production, the pyloric valve
at the base of the stomach, gastric
motility, gallbladder and pancreas
function, and the sphincter of Oddi,
which allows release of bile and
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digestive enzymes into the intes-
tines.”> When not working well,
inflammation increases and diges-
tion suffers. The vagus nerve is a
parasympathetic nerve and uses
acetylcholine as its neurotransmit-
ter. If this neurotransmitter is not
properly released or if it is broken
down prematurely, nerve function
declines.

Neurology of Basal

Tear Production

Autonomic basal tear production is
primarily the responsibility of the
parasympathetic nervous system
and involves the neurotransmitters
acetylcholine and vasoactive intesti-
nal peptide. These parasympathetic
nerves use acetylcholine as their
neurotransmitter and receptors are
primarily muscarinic.'

The neurology of tear production
depends upon functioning nerves,
receptors, and the proper levels of
the neurotransmitter acetylcholine
that allows the nerves to communi-
cate. If the patient’s neuroanatomy
fails at any level, tear production
declines.

Acetylcholine Ties

It All Together

The vagus nerve uses acetylcho-
line as its neurotransmitter. Basal
tear production stimulated by the
parasympathetic nervous system also
utilizes acetylcholine as its neu-
rotransmitter. DED often involves
both low tear production and inflam-
mation and both can be affected by
a single neurotransmitter—acetyl-
choline. Although the vagus nerve
does not innervate the eye, acetyl-
choline is the commonality that can
tie together both of these autonomic
functions.

If acetylcholine is not released
properly for any reason, inflamma-
tion increases and tear production
decreases. Parasympathetic nerve
function can decline for several
reasons: damage to the nerves them-
selves, ingestion of medications that
break down acetylcholine (e.g., anti-
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If acetylcholine is not
released properly for any
reason, inflammation
increases and tear
production decreases.

| 1)

cholinergics such as Benadryl) and
genetics can all affect its production.
Some inflammatory cells—and the
chemokines they release—can also
block the release of acetylcholine.
In Sjogren’s syndrome, for example,
lymphocytes and chemokines begin
to affect the release of acetylcholine,
contributing to development and
perpetuation of dry eye disease, prior
to damage to the acinar cells.”

Recognizing Low

Acetylcholine Levels
Acetylcholine cannot be measured
through a blood test because ace-
tylcholine breaks down very easily.
Anticholinergic medications destroy
acetylcholine (such as atropine and
diphenhydramine) resulting in anti-
cholinergic syndrome.

We can look at these symptoms for
more subtle signs that this is affect-
ing our patients, including increased
body temperature, mydriasis (often
with light sensitivity), dry eyes and
mouth, flushed face and delirium, as
well as orthostatic hypotension, brain
fog, fatigue and a fast heart rate.
Patients may be forgetful, moody,
frequently constipated or easily fa-
tigued. Dry eyes, often accompanied
with dry mouth, may be assumed
to be Sjogren’s syndrome despite
normal testing results.

The majority of patients diagnosed
with chronic fatigue syndrome/my-
algic encephalomyelitis also display
the majority of these symptoms, but
this aspect of the illness can be over-
looked without a diagnostic blood
test.!® If the parasympathetic recep-
tors are still viable in these patients,
we have a new treatment option
for this presentation in the form of
Parasym Plus Eyes.

New Possibilities

"This newfound ability to address
neurological dry eye in our patients
should be able to give us greater
control over DED’s manifestations in
our patients. These unique therapies
that provide neurological support of-
fer practitioners new avenues for ef-
fective DED management and have
the potential to dramatically improve
our DED patients quality of life. H
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BY MARK DUNBAR, 0D

RETINA QUIZ

Stop the Swelling

A complex condition is the culprit.

58-year-old Hispanic male pre-

sented with blurry vision in his

left eye for approximately two

weeks. His medical history is
significant for having chronic kidney
disease which resulted in a kidney
transplant one year earlier and is cur-
rently undergoing dialysis. His blood
pressure is now under control. He has
been maintained on oral prednisone
10mg as well as tacrolimus. He was
also on ethambutol 400mg TID for
two months because of a “spot” that
was found on his lung.

Upon examination, his uncorrected
distance visual acuities measured
20/40 in each eye but corrected to
20/20 with a mild astigmatic correc-
tion. Confrontation visual fields were
full to careful counting in the right
eye, but the left eye had a significant
depression inferior nasal. His pupils
were equally round and reactive to

Fig. 1. Images of the right and left eyes. Note the appearance of the left eye with obvious fundus changes.

light; there was no afferent pupillary
defect (APD). His extraocular motil-
ity was full and cover test was ortho
at distance. His anterior segment was
unremarkable. Tensions were 14mm
Hg with Tonopen (Reichert).

On dilated fundus exam, the vitre-
ous in both eyes was clear. The right
eye looked completely normal and
the left eye he had obvious fundus
changes (Figure 1). An OC'T was per-
formed and is available for review.

Take the Retina Quiz

1. What additional testing is neccessary?

a. Visual field.

b. Sedimentation rate and C-reactive
protein test.

c. CT/MRI.

d. All of the above.

2. What is the most likely diagnosis for
this patient?

a. Malignant hypertension.
b. Toxic optic neuropathy.

c. Infilitrative optic neuropathy.
d

. AION.

3. What is the likely cause?

a. Ethambutol.

b. Tacrolimus.

c. Focal ischemia to the optic nerve
from vascular disease.

d. Large blood vessel inflammation.

. How should this be managed?
. Observation.
. Stop the medications.

. Increase prednisone dosage.
.BorC.

Q0 T BN

Discussion
It was surprising to see that our
patient had significant disc swelling
in the left eye with surrounding flame
hemorrhages and subretinal hemor-
rhage. What’s more, he still has excel-
lent visual function being correctable
to 20/20. A 24-2 full threshold visual
field was performed and showed an
enlarged blind spot in addition to an
inferior nasal defect in the left eye,
which is not surpris-
ing considering the
amount of disc swell-
ing that was present.
The right eye was
completely normal.
So, what is going on
with our patient? Does
this represent etham-
butol toxicity? Indeed,
he was on ethambutol
for a “spot” on his
lung which turned out
to be from mycobacte-
rium avium complex.
Ethambutol is a bacte-
riostatic antimicrobial
agent that is used as a
first-line agent against

Dr. Dunbar is the director of optometric services and optometry residency supervisor at the Bascom Palmer Eye Institute at the University of Miami. He is a founding
Dr. Dunbar
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tuberculosis. It acts as a chelat-
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Unfortunately, ethambutol
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Patients with ethambutol
toxicity may have reduced
acuity, visual field defects
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vision, even in the presence
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direct neurotoxic effect of the
drug.

In our patient, it is difficult
\ to know if the AION was
| caused by tacrolimus use or if
it was just a chance occurrence
in an at-risk vasculopathic
individual. Nonetheless, an
extensive work-up including
complete blood count, com-
prehensive metabolic panel,
toxoplasmosis and Toxocara
titers were performed, as well
as a rapid plasma reagin for
syphilis screening, fluorescent
treponemal antibody-ab-
sorption, bartonella, anti-
mitochondrial antibody, and
an erythrocyte sedimentation
rate (ESR) and C-reactive

of a normal appearing optic
nerves. Over time, the optic
nerves develop pallor.

We decided this was not
from ethambutol toxicity, but rather
from an anterior ischemic optic neu-
ropathy (AION). Ethambutol toxicity
is bilateral, and patients generally
don’t get disc swelling like our patient
had. With AION, patients present
with an acute painless loss of vision in
one or both eyes. Disc swelling and/
or pallor is present, which is often
segmental. Patients will also have
visual field loss—often an altitudinal
defect—and an APD. Note that our
patient did not have an APD, which
may have been because he still had
good visual function, or it’s possible
the APD was subtle and could have
been missed when doing pupillary
testing.

Most patients with AION have
underlying vascular disease, such as
hypertension, diabetes or hypercho-
lesterolemia, which puts them at a
greater risk for stroke, heart attack
and even death from their vascular
disease. Our patient did have chronic
hypertension from his longstanding
kidney disease but he is now con-
trolled. Sleep apnea is also a signifi-
cant risk factor for developing AION.

Fig. 2. OCT of the right and left eyes. How do you explain the
RNFL findings in the left eye?

He denied a history of snoring or
sleep apnea.

Some medications have been
linked to the development of AION.
In particular, erectile dysfunction
medications have been known to
increase the risk of AION, especially
in those with “disc at risk” configura-
tions. Those are optic nerves that are
smaller or crowded with minimal or
absent cups. Looking at the fellow
eye can often provide a clue in deter-
mining if the affected eye has a “disc
at risk.” The nerve in the fellow eye
of our patient did not seem to fit this
configuration with a cup-to-disc ratio
of around 0.4.

Our patient was not on any erectile
dysfunction medications, but he was
on tacrolimus, which is primarily used
as an immunosuppressant medication
after organ transplants to prevent re-
jection. Although it is well-tolerated,
AION has been reported as a rare but
serious complication from this drug.>*
It is not understood why patients de-
velop this, but several theories have
been postulated including vasocon-
striction and ischemia to the optic

protein (CRP) was obtained.
Everything was negative with
the exception of an elevated
ESR and CRP. A CT scan was
also obtained and came back normal,
but we were not able to use contrast
because of his kidney transplant, nor
were we able to do an MRI because
he had a defibrillator.

The transplant team was
notified of these findings and it
was recommended that he stop the
ethambutol. We increased his dosage
of prednisone to 30mg per day with
a tapering dose and he was followed
closely. At his three month follow-up,
the disc swelling was significantly
reduced and his vision was still 20/20,
although he still had an inferior nasal
visual field defect. We decreased
predisone back to 10mg and he
continues to be followed. l
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We are the Specialists

of Eye Care

It's up to us to manage the global ocular health of our patients,
even when other providers are involved, too.

58-year-old female self-referred

to another provider, but eventu-

ally made it back to my office—

with more issues than she left
with.

Diagnostic Data

In late 2017, a new patient presented
for a comprehensive evaluation
secondary to blurred vision OS>OD.
She reported that her vision had been
blurrier OU over the past 12 months.
Medications included an antibiotic,

a nasal spray and an oral steroid, as
she was dealing with chronic sinusitis.
She had an allergy to sulfa drugs.

Note the initial central macular and foveal distortion.

Her entering uncorrected distance
visual acuities were 20/25- OD and
20/50- OS. Pupils were ERRLA with
no afferent pupillary defect. EOMs
were full in all positions of gaze. She
wore OTC readers. Best-corrected
acuities through minimally hyperopic
and astigmatic correction were 20/20
OD and 20/40-0S.

A slit lamp examination of the
patient’s anterior segments was unre-
markable OU. Applanation tensions
were 19mm Hg OD and OS. The
anterior chamber angles were wide
open, and her anterior chambers were
quiet. Upon dilation, her crystalline

ALT to change contrast, CTRL for 200m mode

lenses were clear OU. The vitreous
cavity OD was essentially unremark-
able, whereas the left showed a
partial PVD. She denied flashes and
floaters.

Through dilated pupils, her poste-
rior pole was remarkable for slightly
large discs OU with concurrent large
cups OS>OD. Cup-to-disc ratios were
0.55x 0.6 OD and 0.55 x 0.7 OS.
The right macula was clear; the left
was characterized by a distinct ERM
with what appeared to be a macular
pseudohole. There were no concur-
rent macular diseases present. The
retinal vasculature was healthy, with
no abnormalities noted. Her periph-
eral retinal evaluation was unremark-
able OU except for the partial PVD
with remaining peripheral retinal
vitreomacular adhesion (VMA).

Based on these findings, fundus
photos and posterior pole OCT
images were obtained at the initial
visit. Macular OCT confirmed ERM
along with pseudohole secondary to
mild VMA. The patient was asked

Here we see significant reduction in distortion post-vitrectomy.

Dr. Fanelli is in private practice in North Carolina and is the founder and director of the Cape Fear Eye Institute in Wilmington, NC. He is chairman of the EyeSki Optometric Conference and

About
Dr. Fanelli the CE in Italy/Europe Conference. He is an adjunct faculty member of PCO, Western U and UAB School of Optometry. He is on advisory boards for Heidelberg Engineering and Glaukos.
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up scan compared with baseline, and in the superotemporal sector indicated, there is a
163um decrease in neuroretinal rim width. This is not related to VMA release.

to return in six to eight weeks for

a dilated exam to follow-up on the

partial PVD and subsequent VMA,

as well as the presence of suspicious
discs.

The patient followed up as asked,
and optic nerve and macular OCTs
were obtained. The OCT of the
left eye was unchanged from the
baseline scan. The optic nerve OCT
demonstrated slightly larger discs
and a slightly thinned though statis-
tically normal neuroretinal rim OS
on BMO-MRW radial scans. Her
circumpapillary RNFL scans were

REVIEW OF OPTOMETRY | DECEMBER 15, 2021

normal. Applanation tensions at this
visit were 21mm Hg OD and 20mm
Hg OS. She was asked to follow-up
in six months to reassess the maculae
and the optic nerves.

She presented at this visit with
complaints of “somewhat blurrier”
vision OS. Visual acuities OD were
unchanged, whereas those of the left
eye had decreased to 20/50, with no
pinhole improvement. Applanation
tensions were 20mm Hg OD and
21mm Hg OS. On dilated fundus
examination, it was clear that the
VMA had released, leaving behind

a slightly increased presence of an
ERM. This was confirmed on OCT
imaging. Her optic nerves were stable
on OCT, both from a perioptic RNFL
and BMO radial scan perspective.

We discussed her options for
improving vision in the left eye vs.
passive monitoring. She indicated
she would prefer to see how things
progressed over the next six months.
When she returned at that time, her
acuities and OCTs were stable, as
were her complaints of decreased
vision OS and she seemed content.

At this point, we were in mid-2019,
and she was asked to return in six
months.

Compliance with patient care
can always be an issue, whether it
is related to glaucoma medication
schedules or follow-ups. This patient,
though initially compliant with sched-
uled visits, ultimately chose to see a
retinologist related to her decreased
vision OS.

She presented back to me in late
spring of 2021 with complaints of
worsening vision in the left eye. She
reported that the retinologist did a
“procedure” on her left eye in early
2020 that resulted in some improve-
ment in vision OS, but she said it
seemed to be worsening. The retinol-
ogist discharged her and told her he
had done all he could for her vision at
that point. She last saw him in early
2021.

At her first visit back with me, the
right eye was unchanged. The left eye,
however, had reduced visual acuity
to 20/80-, best-corrected to 20/50-
through a moderately myopic cor-
rection. Upon slit lamp examination,
she had 2+ nuclear sclerosis OS; the
crystalline lens of the right eye was
clear. On dilated fundus examination,
she had a vitrectomy and membrane
peel OS, and the macular appearance
had improved compared with pre-
retinal surgery. However, there was a
significant change in both her RNFL
circle scans as well as the BMO radial
optic nerve scans. Essentially, there
was significant thinning to the RNFL
and the neuroretinal rim OS. There



were no optic nerve changes seen iz
vivo or on OCT imaging of the right
eye.

Clearly, the reduced visual acuity
OS was primarily due to the cataract,
which is common post-vitrectomy.
However, of more concern was the
significant thinning of the RNFL and
the neuroretinal rim OS on OCT.

Discussion
This case makes two major points, the
latter being the most important.
Point 1. Typically, as glaucoma
progresses we will observe thinning in
three areas of the posterior segment
OCT scans: the macular ganglion
cell layer, circumpapillary RNFL and
BMO radial scans of the neuroretinal
rim. That said, concurrent macular
disease can interfere with our inter-
pretation of the ganglion cell layer
and the circumpapillary RNFL. In
these cases, where there is an ERM
with or without VMA or vitreomacu-

lar traction (VMT), the RNFL in par-
ticular can be distorted and measures
of RNFL thickness can be artificially
elevated. Furthermore, following
membrane peels or release of VMT
or VMA, those once-thicker RNFL
readings may subsequently measure
thinner. This doesn’t necessarily
indicate glaucomatous progression on
OCT; you may be looking at changes
in the RNFL (and ganglion cell layer
to a lesser degree) due to the concur-
rent macular disease. Remain cautious
of what your OCT is telling you, and
also what it’s not telling you.

In this case, however, while there is
significant RNFL thinning, the large
majority is occurring in the infero-
temporal and superotemporal sectors,
both of which are where glaucoma-
tous damage is seen. Furthermore,
there is progressive thinning of the
neuroretinal rim, which is not affected
by the patient’s VMA or ERM. OCT
makes it clear the patient has devel-

oped significant glaucomatous chang-
es OS since last seen pre-vitrectomy.

Point 2. Unfortunately, all too often
my fellow OD colleagues mention
they are not going to give a patient
who is seeing a retinologist a complete
exam. They assume the other oph-
thalmic provider is a “specialist” and
therefore has all of the aspects of care
under control. That can be a slippery
slope. This is a good example of that
scenario. The retinologist did what
retinologists do: a vitrectomy and a
membrane peel. But he didn’t deal
with the cataract that was forming
(our job) or the glaucoma that devel-
oped following surgery (definitely our
job).

We are the specialists in eye care.
We are charged with managing the
global eye health of our patients
correctly. You are responsible for the
patient in your chair, even for condi-
tions they may already be undergoing
treatment for with another provider. B
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SURGICAL MINUTE

On the Bubble

Silicone vitrectomy helps save eyes with severe globe trauma.

hen treating patients with ocu-

lar trauma, we need to know

how to triage appropriately,

assess the situation, evaluate
and treat the condition and refer if indi-
cated. In cases of severe globe trauma,
the majority will likely be seen in the
emergency room or at the specialist’s
office. Nonetheless, we should be
prepared to assist.

Severe globe trauma occurs when the
integrity of one or more membranes of
the eye is disrupted by blunt or pene-
trating force. It requires represents one
of the biggest challenges eye surgeons
will face. Historically,
severe globe trauma
would often result in
removal of the eye.

Significant surgical
advancements have
allowed us to save
more eyes and recon-
struct if necessary, but
the concept of regain-
ing any vision was not
reasonable. Through
the continued refine-
ment of surgical
techniques and re-
markable efforts from
retinal surgeons, we are able to witness
surgeries like silicone vitrectomies.

Repairing a Rupture

The presented case is trauma is from

a nail injury, which caused a posterior
rupture. Initial evaluation showed very
little chance that the eye could be

For a video of the procedure, read this article
online at www.reviewofoptometry.com.

Subretinal scar tissue is removed
during a silicone vitrectomy.

saved, but an exploratory vitrectomy/
lensectomy was attempted. Upon ini-
tial presentation, a proper assessment
of the posterior pole was not possible
due to excessive bleeding in the vitre-
ous cavity. Once the vitreous hemor-
rhage was cleared, a reasonable amount
of salvageable retina was discovered
amongst overwhelming scar tissue.

In this procedure, a 360° retinectomy
was performed to free up the retina
so it was not tethered to one position
for accessibility. The surgeon then
attempted to atraumatically remove as
much subretinal scar tissue as possible.
The surgeon must
keep a fine balance,
as the more scar tis-
sue that is removed,
the greater the like-
lihood of choroidal
hemorrhage. In this
case, the surgeon
was able to delami-
nate most of the
subretinal scar tis-
sue, greatly aiding
in its removal.

The next step is
to create a bubble
with perfluorocar-
bon liquid that slowly and carefully
increases the bubble size to flatten the
retina. Once the retina is reasonably
flat, a brush is used to manipulate the
retinal tissue into position and also
to try and remove remaining retinal
folds. While this gentle flattening and
smoothing is being done, more perfluo-
rocarbon is added to the space. The
surgeon must take exceptional care
during manipulation of the retina with

Q0 ‘weyBuiuung sa1aq :010yd

physical tools, as a retinal break or tear
can easily happen at this stage.

Several rows of barricade laser are
added around the periphery of the
retina to keep it in place. An air fluid
exchange is performed, and the vitre-
ous cavity is filled with silicone oil,
which acts as a reliable tamponade for
the retina and is often used for complex
retinal detachment surgeries.

In most cases, the oil will be re-
moved at a later point to avoid long-
term silicone oil-related complications
such as glaucoma. There is a fine
balance in how long to leave the oil
in, though. The patient will not see as
well, but it is thought that the longer
the oil is left in the eye, the more you
decrease risk of recurrent detachment.

Remember that even when the oil is
removed, there are a significant amount
of complications to watch for in addi-
tion to recurrent retinal detachment,
such as emulsification, silicone oil in
the anterior chamber, keratopathy,
glaucoma, chronic hypotony, cataract,
adherence of oil droplets to an intra-
ocular lens, silicone oil invasion of the
retina and optic nerve and unexplained
visual loss following removal.

Due to the complexity of the case
and potential complications, a patient
like this should stay in close contact
with both their optometrist and retina
specialist for the remainder of their life.

"This surgical case represents the
extraordinary measures that can be
taken to preserve a functional part of
our patients’ vision. If you are ever
presented with an open globe, shield
the eye (but don’t patch it) to reduce
the risk of any further trauma while the
patient in transported to the hospital.
Thankfully, these events don’t occur
frequently, but we must keep trying
and working with our retina colleagues
to best address our patient’s vision and
eye care needs. H

About Drs. Dr. Cunningham is the director of optometry at Dell Laser Consultants in Austin, TX. He has no financial interests to disclose. Dr. Whitley is the
(L EL LN director of professional relations and residency program supervisor at Virginia Eye Consultants in Norfolk, VA. He is a consultant for Alcon.
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| was only seeing light flashes early on, but light

when yo'u’véx not seen anything for
so many years—it was wonderful

—Keith H, retinal prosthesis recipient

WE'RE SEEING
AMAZING RESULTS.
AND SO ARE THEY.

At the Foundation Fighting Blindness our mission is everybody’s vision.
Our work shines a light on the darkness of inherited retinal diseases (IRDs).

We're the world’s leading organization searching for treatments and cures.

We need your help to fuel the discovery of innovations that will illuminate the future
for so many. We have robust disease information, a national network of local chapters
and support groups, local educational events, and our My Retina Tracker® Registry

to help keep your patients connected with clinical and research advancements.

=FIGHTING

(=)
=
Help accelerate our mission
by donating at FightingBlindness.org
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Practice For Sale

Career Opportunities

Practice
Consultants

Practice Sales ¢ Appraisals ¢ Consulting

www.PracticeConsultants.com

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

Equipment For Sale

5 Dr Retiring

Upgrade Your Office!!

—Zeiss Cirrus OCT with 5000 software
$12,900

—Topcon NW8 Retinal Camera
$4,900
Both of these in Excellent Condition

—600 Designer/Name Brand Frames
Gucci, Sillouette, Rayban, much more

$20 each, prefer to sell entire group

325-212-9140

alanlarsen4@gmail.com
L] B

Do you have
CE Programs?

CONTACT US TODAY
FOR CLASSIFIED
ADVERTISING

Toll free:
888-498-1460

E-mail:
sales@kerhgroup.com
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With SightRite, there's a better way
to practice optometry.

Set your own
schedule

Never work evenings or
weekends again. We have

plenty of flexible, part-time,
and full-time positions available.

Work less,
earn more

The average SightRite
optometrist works
approximately 5 hours a day
while earning more than most
doctors make in an 8-10 hour
day. Looking to earn even more?
Simply increase your patient
load to increase your salary.

Opportunities
currently available in:

CA, CT,DC, DE, FL,
MD, MO, NJ, NY, OH,
PA,RI, TN, VA.

To find out more or to
submit your resume go to:
sightrite.com/careers

Email/call:
info@sightrite.com
212-764-0008 ext 223
www.sightrite.com
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Faculty

ASSISTANT PROFESSOR POSITIONS: PRIMARY CARE &/OR OPHTHALMIC OPTICS

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 primary care and/or ophthalmic optics
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
sincere commitment to optometric education, community service and patient care. Primary duties include, but are not limited to:

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

organizations;

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 lllinois 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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Targeting Optometrists?

CLASSIFIED ADVERTISING WORKS

e JOB OPENINGS « CME PROGRAMS
* PRODUCTS & SERVICES « AND MORE...

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

KERHGROUP
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BY ANDREW S. GURWOOD, 0D

DIAGNOSTIC QuiZ

Nothing's Up

What could this case of prominent ptosis signify about the
patients overall systemic health?

64-year-old male presented to
the clinic for a second opinion
after he failed the binocular
vision test for his commer-
cial driver’s license. The issue was
preventing him from employment.
He had an observable eye turn; when
asked about it, he mentioned that he
knew his eye lids had been “droopy”
since childhood and that other mem-
bers of his immediate family (father
and brother) had the same thing. He
denied variability of appearance or
function.

The practitioner that had evalu-
ated him initially (the first opinion),
identified the issue and referred him
to neuro-ophthalmology but he did
not follow through. He had no other

—f |
g
4

systemic disease, was taking no meds
and did not indicate any allergies.

Diagnostic Data

His best-corrected entering visual
acuities through correction of —6.50
-2.00X180/+2.50 were 20/200 OD
and 20/25 OS at distance and near
with no improvement upon pinhole.
The pertinent external findings are
demonstrated in the photographs.
Confrontation visual fields were
full, less some lid-position superior
constriction, and there was no afferent
pupillary defect.

Cover test revealed a commitment
35 prism diopter right constant exo-
tropia with steady temporal eccentric
fixation, harmonious anomalous reti-

What do these findings suggest about the patient? How would you approach management?

About
Dr. Gurwood

nal correspondence, no stereo, a deep
suppressive adaptation with severe
amblyopia.

Extraocular muscle motilities dem-
onstrated limited upgaze OU with a
mild adduction deficit OD. Refraction
demonstrated negligible changes with
minimal improvement in acuities.
Biomicroscopy uncovered normal
anterior segment structures and open
angles OU. Goldmann intraocular
pressures measured 11mm Hg OU.

The dilated fundus examination
revealed mild myopic conus OU
(staphyloma posticum) with no evi-
dence of choroidal neovascularization
and normal peripheries.

Your Diagnosis

What would be your diagnosis in this
case? 'To find out, please read the
online version of this article at www.
reviewofoptometry.com. B

Dr: Gurwood thanks Marc Myers, OD,
for contributing this case.

Dr. Gurwood is a professor of clinical sciences at The Eye Institute of the Pennsylvania College of Optometry at Salus University. He is a co-chief of Primary Care
Suite 3. He is attending medical staff in the department of ophthalmology at Albert Einstein Medical Center, Philadelphia. He has no financial interests to disclose.

Retina Quiz Answers (from page 72)—Q1:d, Q2: d, Q3: b, Q4: d

NEXT MONTH IN THE MAG

In January, we present a series on how patient-specific factors
affect their relationship with you. Articles will include:

« Race & Ethnicity in Optometry: Diseases and Disparities
+ A Primer on Cultural Competency and Why it Matters
+ Building Stronger Ties with the Black Community
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« Difficult Patients: Practical Steps Toward Resolving Conflict

Also in this issue:

« Special Needs for Special Populations

« Growing Your Practice with a Focus on Pediatric Patients

* How Myopia Complicates Glaucoma Assessment
+ Understanding Blue Light Risks and Remedies
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Designed for Superior Performance’
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CRISP, CLEAR PRECISE NEVER BEATEN
RELIABLE VISION FIT IN COMFORT"
Pupil Optimized Design: Hybrid Back Curve includes an The ACUVUE® OASYS 2-week
100% of parameters tailored to aspheric center to help keep the Brand Family has never
pupil size variations across optics in the right shape, and been beaten in comfort
age and refraction vs a spherical periphery to help in 25 clinical studies**
<2% for the leading competitor™ keep optics in the right place?’

Same design, parameters and simple fit process as
1-DAY ACUVUE® MOIST Brand Multifocal Contact Lenses.

Talk to your sales representative today.
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tCompared to prior JJV multifocal design; technology optimized for both the parameters of refractive error and add power for a multitude of viewing distances and light levels.
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