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When patients rely on artificial tears alonef in Ia'nﬁ%tion 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

The 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 sca?e 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 admlmstranon of I|f|tegrast_ 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 (V) administration of lifitegrast to

(=1]

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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Long-term Statin Use Linked to Glaucoma

Patients who took rosuvastatin specifically were at increased risk, research suggests.

everal investigations have

assessed the potential link

between statin use and
glaucoma onset or progression;
however, the findings have
been mixed. Looking into this
association, a recent study that
included middle-aged and elderly
Australians found that long-term
statin use was associated with a
higher risk of glaucoma onset,
specifically in users of rosuvastatin,
a potent cholesterol-lowering
medication.

The investigative team from China
and Australia evaluated 10 years of
medical claims from a large cohort
of Australians who were over 45
years old. The onset of glaucoma
was defined as having at least three
claims of antiglaucoma medications.
Among 252,545 eligible participants,
6,748 glaucoma patients were placed
in the case group, along with an age-,
gender- and cardiovascular disease—
matched control group of 20,431
individuals who didn’t take any
glaucoma medications.

"The case group had more
statin users, representing 41% of
individuals, compared with the

IN BRIEF

Research has pointed to changes

in the retinal pigment epithelium
(RPE) as indicators of scleral growth
and the possible presence of high

myopia, but a recent study found
that changes in the RPE may even
represent early progression of the
disease. Using SD-OCT images from
35 pediatric patients, researchers
evaluated the relationship between

contour.

the contour of the posterior eye and
subsequent myopia progression.
They found that the baseline
contour of the RPE and chorioscle-
ral interface (CSI) did not predict
disease progression; however, axial
length increased within the year
if the baseline contour of the RPE
was more prolate than that of the
CSI. Eyes with higher myopia usually
had a more prolate posterior ocular

Be extra vigilant with patients who have taken
rosuvastatin for longer than three years.

control group (38%). The researchers
found statin use wasn’t tied to
glaucoma onset but it posed an
increased risk in participants who
took statins for a longer period (over
three years vs. less than one year).
"The reason for the increased risk
of glaucoma onset in participants
with a longer duration of statin use
wasn'’t clear, the authors noted. Still,
they considered a few possibilities,
including the mitochondrial toxicity
of statins and an increased level of
IOP. 'The significant link between
long-term statin use and glaucoma
onset could also be attributed
to the confounding effect of
hypercholesterolemia, which is the

sabew| Anag :010yd

“We investigated whether the
one-year change in the posterior
ocular contour correlated with the
one-year progression of myopia
and found that it was indeed sig-
nificantly correlated with both the
one-year change in axial length and
spherical equivalent of refraction
(SER),” the researchers wrote in
their study. “Briefly, a more prolate
RPE contour was associated with
greater elongation of axial length

main indication for statins, they
added.

“Finally, we also noticed that
consultations with ophthalmologists
and optometrists might be another
potential confounder, with a higher
frequency of eye-related visits in
glaucoma patients in this study.
Nevertheless, it cannot fully explain
the association between statin use
and glaucoma onset, especially
in long-term statin users and
rosuvastatin users,” the authors wrote
in their paper.

Considering the types of statins
prescribed, participants who took
rosuvastatin were more likely
to have glaucoma. On the other
hand, other statins, specifically
simvastatin, pravastatin, fluvastatin
and atorvastatin, weren’t notably tied
to the onset of glaucoma.

Perhaps not surprisingly,
individuals who took higher statin
doses appeared to be at greater risk
for glaucoma onset compared with
those taking lower doses. 4

Yixiong Y, Wang W, Shang X, et al. Association between
statin use and the risks of glaucoma in Australia: a 10-year
cohort study. Br J Ophthalmol. August 4, 2021. [Epub
ahead of print].

and a more negative SER, which was
similar to the relationship between
the CSI contour and the axial length.”
Observing these specific posterior
ocular contour patterns could help
you identify the patients at greater
risk of myopia onset or progression.

XuS, Hu Y, Cui D, et al. Association between the
posterior ocular contour pattern and progression
of myopia in children: a prospective study

based on oct imaging. Ophthalmic Physiol Opt.
2021;41:1087-96.
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Caffeine Enhances Dynamic Visual Acuity

s you no doubt know from your
morning coffee or tea, caffeine
can give your brain a boost.
In addition to improved cognition,
acute caffeine ingestion has also
been associated with improved visual
function. Researchers analyzed this
widely consumed psychostimulant’s
effects on dynamic visual acuity
(DVA) and reported that it seems to be
ergogenic.

DVA is defined as the ability to
resolve fine details when there’s
relative motion between the target
and the observer. It’s important for
real-world scenarios like ball sports,
driving and piloting. This cognitive
process is complex and highly sensitive
to external factors such as diurnal
variations, level of expertise, sleep
deprivation and psychostimulants.

“Caffeine in particular is known
to increase the velocity of rapid eye
movements,” the researchers explained
in their paper. They noted that caffeine
may also have an effect on contrast
sensitivity, ocular aberrations and
accommodation. “In addition, the
ingestion of caffeine has been shown to
enhance visual processing, facilitating
the detection of visual stimuli and
response preparation.”

The placebo-controlled, double-
blind crossover study was the first of its
kind to measure acute caffeine effects
on DVA. It included 21 low-caffeine
consumers (average age: 22.5 years).
On two different days and in a random
order, each participant ingested either
caffeine (4mg/kg) or placebo. Their
DVA was measured after 60 minutes of
ingesting the capsule.

IN BRIEF

Researchers recently investigated
whether primary open-angle glau-
coma (POAG) is associated with

autoimmune disease (AiD) in oph-
thalmic surgery patients. They found
a higher prevalence of AiD in POAG
patients, confirming that an associa-
tion between the two does exist.

3.4%).

n REVIEW OF OPTOMETRY | SEPTEMBER 15, 2021

The analysis revealed the overall
prevalence of AiD to be 17.4%
for POAG patients and 10.1% for
controls. A higher number of POAG
patients had more than one AiD
compared with controls (6.4% vs.

“The most prevalent AiD in
the POAG group was rheuma-
toid arthritis (4.6%), followed by
psoriasis (4.1%), non-infectious

The researchers found significantly
greater accuracy for both the horizontal
and random motion paths of DVA after
caffeine ingestion. Caffeine intake was
also associated with a faster reaction
time for horizontally but not randomly
moving targets. Study participants
reported significantly higher levels of
perceived activation after consuming
caffeine in comparison with placebo.

“Caffeine is a central nervous
stimulant that acts as an adenosine
receptor antagonist,” the researchers
explained. “Our results showed that
caffeine consumption increased
subjective levels of activation, which
agrees with many studies that provide
that caffeine enhances alertness and
feelings of wakefulness and energy.”

Other studies have reported
improved accuracy and response speeds
after caffeine ingestion. “In the same
line, we observed that caffeine reduced
the time used to detect the moving
objects in the DVA test. The faster
reaction times observed under the
effects of caffeine could be explained
by the positive influence of caffeine
on stimulus processing and decision-
making. However, we just observed
this effect (faster reaction time after
caffeine intake) for horizontally moving
targets, but not with the random
motion path, which could be due to
the shorter presentation time of the
horizontal targets.”

DVA depends on target velocity.
The faster the target speeds, the worse
the reaction times, for both caffeine
and placebo. “Interestingly, our results
showed that participants correctly
identified smaller moving stimuli

anterior uveitis (2.9%) and Graves’
disease (1.7%)," the researchers
wrote in their study. The research-
ers concluded, “Having an AiD was
associated with 2.62-fold increased
odds of POAG relative to controls.”
Additional risk factors associ-
ated with POAG included older age,
diabetes and non-white ethnicity.
Systemic steroid use (either intra-
venous or oral) for longer than four

In this study, those who ingested caffeine
appeared to have a faster reaction time and
improved performance of DVA.

after caffeine ingestion compared

with ingestion of the placebo,” the
investigators noted. “This finding

was observed for both horizontally
and randomly moving targets, which
suggests that caffeine ingestion
improved DVA.” They added that eye
movement and contrast sensitivity,
both implicated in DVA performance,
are also sensitive to caffeine.

From their findings, the researchers
concluded that caffeine ingestion
improves DVA performance. “The
ingestion of caffeine could be
recommended in tasks that have
demanding attentional requirements
and/or tasks that require good
resolution of moving targets such as
driving or dynamic sports.”

Importantly, however, the behavioral
response to caffeine depends on
habitual intake. The researchers said
it’s likely that the effect of caffeine
on DVA was more pronounced in this
experimental sample. 4

Redondo E, Jiménez R, Molina R, et al. Effects of caffeine
ingestion on dynamic visual acuity: a placebo-controlled,
double-blind, balanced-crossover study in low caffeine
consumers. Psychopharmacology. August 22, 2021. [Epub
ahead of print].

weeks was also more significantly
associated with POAG patients with
AiD than without (16.7% vs. 2.8%).

These findings suggest that “auto-
immunity should be explored further
in the pathogenesis of POAG.”

Lorenzo MM, Devlin J, Saini C, et al. The preva-
lence of autoimmune diseases in primary open
angle glaucoma patients undergoing ophthalmic
surgeries. Ophthalmology. August 3, 2021. [Epub
ahead of print].
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Blue Light Filtering IOLs Don't Reduce AMD Risk

dophakic eyes may experience

greater retinal damage from
intense near-ultraviolet light sources
than crystalline lenses, resulting in an
increased risk of age-related macular
degeneration (AMD). Blue light filter-
ing intraocular lenses (BF-IOLs) have
been hypothesized to offer photopro-
tective benefits and are often used in
an attempt to prevent retinal dam-
age in cataract patients post-surgery.
However, when researchers tested this
theory recently, they found that BF-
IOL.s offer no tangible benefit over
non-filtering IOLs in reducing patient
risk for AMD development.

"This Taiwanese study included
186,591 patients who had bilateral cat-
aract surgery between 2008 and 2013
and were followed for up to 10 years.
Of these patients, 11.3% had BF-IOL
implants and 88.7% had conventional
IOL implants. The researchers used
propensity score matching (PSM) to
balance the baseline characteristics

It’s been suggested that pseu-

between the two groups.

"The incidence rate of AMD after
cataract surgery was 11.59 per 1,000
person-years. After PSM, there was
no difference in AMD incidence
rates between patients with BF-IOLs
and those with non-filtering IOLs.
“The incidence rate of non-exudative
AMD and exudative AMD (per 1,000
person-years) was 9.95 and 1.22 for the
BF-IOL group, and 11.13 and 1.44 for
the non-BF-IOL group, respectively,”
the researchers wrote.

However, before PSM, the AMD
incidence in the BF-IOL group was
lower than in the non-BF-IOL group.
The researchers explained, “Patients
in the BF-IOL group tended to be
younger, with a higher income, more
non-manual workers, more patients
from urban and suburban areas and
fewer chronic diseases. Patients with
longer life expectancy and higher in-
come were willing to pay extra money
to implant premium IOLs, such as
the BF-IOL, and because the patients

were younger, the incidence of AMD
was also lower.”

So, why are BF-IOLs still being rec-
ommended to patients as though they
offer an additional layer of protection?
The study authors argue it’s because
there’s not enough evidence to say
whether they confer a benefit. A study
on ophthalmologists’ clinical practice
patterns found that, “Although about
70% of respondents consider that
there is little evidence in the protec-
tive effect of BF-IOLs on macular
health, the most frequent reason for
prescribing these lenses was a general
safety measure against blue light.”

If you and your cataract surgery pa-
tient want to take the extra precaution
to preserve ocular health and vision,
recommending BF-IOLs over conven-
tional ones won’t hurt, but this research
doesn’t confirm it’ll help, either. 4

Lee JS, Li PR, Hou CH, et al. Effect of blue light-filtering
intraocular lenses on age-related macular degeneration:
a nationwide cohort study with 10-year follow-up. Am J
Ophthalmol. August 16, 2021. [Epub ahead of print].

Ocular Surface Diseases in COVID-19 Patients

ARS-CoV-2 is mainly transmitted
S through respiratory droplets. No-

tably, some COVID-19 patients
have ocular manifestations, including
conjunctival hyperemia, chemosis,
epiphora and increased secretions.
However, the association between
SARS-CoV-2 and ocular surface disease
(OSD) is poorly described.

Looking to quantify this relationship,

a recent study enrolled 20,157 partici-
pants from six districts of China. The
team tested serum samples for immu-
noglobulin G and M antibodies against
the SARS-CoV-2 spike protein and
nucleoprotein using magnetic chemi-
luminescence enzyme immunoassays.
SARS-CoV-2 prevalence (determined
by IgG and IgM antibody results) for
the entire study population was 0.9%.
They also tested throat swabs for

SARS-CoV-2 RNA.

sabeuw| A1189 :010yd
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Of the total subjects tested, 8.7% had
some form of OSD, 62.3% had some
form of eye problem excluding OSD
and 29% had no ocular involvement of
any kind. The ocular surface diseases
found in the first group included dry
eye, keratitis, conjunctivitis, pterygia,
eyelid tumors, trichiasis, cysts, nevi
and dacryocystitis. Non-OSD ocular

COVID-19 patients did have a higher
prevalence of 0SD, though researchers don't
yet know if this was caused by the virus or
the other way around.

conditions were not enumerated in the
published study.

"The seroprevalence of SARS-CoV-2
was higher in the OSD population than
the other two groups. The odds ratios
of increased risk of susceptibility in the
OSD group relative to the others were
1.47 and 2.17, respectively. Similar
results were also observed with respect
to sex, age, time and location.

It is still unknown whether the ocular
surface conditions were manifesta-
tions of COVID-19 or risk factors for
contracting the disease. Regardless,
“Increasing awareness of eye protec-
tion during the pandemic is necessary,
especially for individuals with OSDs,”
the researchers concluded.” 4

Li'S,QiuY, Tang L, et al. Association of ocular surface diseases
with SARS-CoV-2 infection in six districts of China: an obser-
vational cohort study. Front Immunol. August 6, 2021. [Epub
ahead of print].
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Time of Year Influences IOP Level

Study shows pressure was highest around December and January
and lowest in August and September.

revious studies on IOP have
P found higher levels in win-

ter compared with summer
months. A recent study aimed to
investigate the factors that influence
changes in IOP, confirming seasonal
fluctuations.

A total of 76,160 individuals were
included, broken into three groups.
Dataset A (3.9% of subjects) included
patients examined with Goldmann
applanation tonometry between 2011
and 2018. Dataset B (4.3% of sub-
jects) was performed from 1999 to
2002 and the much larger dataset C
(1.7% of subjects) consisted of all first
visits during 2012 to 2017. Regression
analyses assessed the relationship
between the time of year and IOP.

IOP was highest in the colder
months (December and January)
and lowest in the warmer months
(August and September). For dataset
A, mean IOP was highest in Decem-
ber (15.7+3.7mm Hg) and January
(15.7+3.8mm Hg) and lowest in
September (14.5£3.1mm Hg). This
suggests conventional quarterly analy-
sis—]January to March, for example—
can “conceal time-of-year relation-
ships due to inadequate statistical
power and timing of IOP variation,”
the researchers noted in their Journal
of Glaucoma paper on the study.

Multiple linear regression analysis,
with a November to October reorder-
ing, detected an annual downward
IOP trend, and an analysis of dataset
B confirmed this. Fourier analysis on
datasets A and B combined supported
a 12-month IOP cycle for both eyes,
and an analysis of dataset C showed a
repeating pattern where IOP trended
downward around April and then back
upward around October.

“Although not discernible with the
smaller datasets A and B, it was inter-
esting that the larger dataset C sug-
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Winter seems especially hard on I0P, with elevated levels found
in a recent study. This means that management might need to

vary throughout the year.

gested a ‘plateau’ of IOP that existed
from about October to April, followed
by an ensuing trough that developed
from May to September,” the authors
noted in their study. “It is evident
that we cannot make firm conclusions
about this definitive pattern, but it
would be interesting to see how even
larger datasets from around the world
may, or may not, mirror these observa-
tions.”

Patients with IOP-lowering medica-
tion and a history of cataract surgery
were excluded from datasets A and
B, but findings from previous studies
showed similar results in both healthy
and glaucomatous eyes. The authors
noted even small IOP differences
“can be influential on glaucoma-relat-
ed outcomes.”

“Although time-related variation in
IOP may be small, it is demonstrable
with an adequately sized dataset and
appropriate methods and may be
worthy of further study relative to
glaucoma control,” the authors ex-
plained in their study. “It is notewor-
thy that the Early Manifest Glaucoma
"Trial showed that IOP lowering of just
Imm Hg yielded a 10% to 13% risk

reduction in visual
field deterioration.
Further, the Ocular
Hypertension
Treatment Trial
demonstrated that
this amount of IOP
lowering resulted in
a 10% reduction in
the risk of glau-
coma conversion.
"To maintain a level
reduction in risk of
glaucoma progres-
sion, this suggests
that, at least for
certain patients,
management might
need to be altered during certain
times of the year.”

Exercise has been shown to have
an effect on IOP, and with many
forms of exercising more possible in
the summer months for most people,
that could have played a part in these
results.

Additionally, seasonal IOP variation
magnitude or trends may differ year-
to-year depending on the different
daily and monthly temperatures.

“For example, if the temperature in
November is warmer or cooler in one
year vs. another, does this have any
effects on relative IOP measurements?
We believe this may be an interesting
question to explore but the effects
may be extremely small and difficult
to measure without careful adjustment
for many other variables,” the re-
searchers wrote. “T'he increasing avail-
ability of very large datasets may make
this a more feasible question to answer,
but a potential problem may be that
any effects could also be negated by
spending more time indoors.” 4

Morettin CE, Roberts DK, Newman TL, et al. Time-of-year
variation in intraocular pressure. J Glaucoma. August 17,
2021. [Epub ahead of print].
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INDICATIONS AND USAGE
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None.

WARNINGS AND PRECAUTIONS

51 Ptosis as Presenting Sign of Serious Neurologic Disease

Ptosis may be associated with neurologic or orbital diseases such as
stroke and/or cerebral aneurysm, Horner syndrome, myasthenia
gravis, external ophthalmoplegia, orbital infection and orbital
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55 Risk of Contamination
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7 DRUG INTERACTIONS
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No overall differences in safety or effectiveness were observed
between subjects 65 years of age and older and younger subjects.

10 OVERDOSAGE

Accidental oral ingestion of topical intended solutions (including
ophthalmic solutions and nasal sprays) containing imidazoline
derivatives (e.g., oxymetazoline) in children has resulted in serious
adverse events requiring hospitalization, including nausea,
vomiting, lethargy, tachycardia, decreased respiration, bradycardia,
hypotension, hypertension, sedation, somnolence, mydriasis, stupor,
hypothermia, drooling, and coma. Keep UPNEEQ out of reach

of children.

PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling
(Instructions for Use).

Manufactured for: RVL Pharmaceuticals, Inc.

Bridgewater, New Jersey 08807

©2021 RVL Pharmaceuticals, Inc.

UPNEEQ s aregistered trademark of RVL Pharmaceuticals, Inc.
PM-US-UPN-0203 01/21



NEWS REVIEW | Get the latest at www.reviewofoptometry.com/news

Lab-grown Brains Show Eye Development

Stem cell-derived organoids treated with vitamin A grew little optic cups.

cientists have managed to

nurture small clumps of the

human brain, giving them the
ability to grow their own eyes, or at
least two functionally integrated optic
vesicles that respond to light. These
tiny brains, called brain organoids,
are self-assembled aggregates
resembling the embryonic human
brain in both cytoarchitecture and cell
type.! They’re grown from induced
pluripotent stem cells (iPSCs), which
can be differentiated into a variety of
cell types in vitro.

Until now, brain organoids
were thought to be “chaotic three-
dimensional tissues” unable to follow
the self-patterning rules of embryos.
However, these brains spontaneously
developed bilaterally symmetric
optic vesicles in what would be the
forebrain region.> While the eye
structures are rudimentary, they have
both a lens and a retina and can send
signals to the brain tissue.

To encourage the brain organoids to
grow eyes, Jay Gopalakrishnan, PhD,
of the University Hospital Dusseldorf
in Germany, and his team modified
an iPSC protocol for differentiating
into neural tissue by adding retinoic
acid, a vitamin A derivative key
for embryonic eye development,

20 days into the brain organoid's
development.

The researchers reported that 72%
of 314 brain organoids treated with

IN BRIEF

Myopic choroidal neovascu-
larization (mCNV) is a serious
condition that leads to significant
visual impairment and even legal

blindness in some cases. Previous
studies have reported decreasing
macular vessel density in high
myopia compared with normal
eyes. A team in China analyzed the
macular microvascular alterations
in this patient population as well as
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the efficiency of anti-VEGF therapy
for mCNV. They found that mCNV
eyes undergo several changes to
the retina and that anti-VEGF was
unable to completely eliminate CNV
lesions in most cases.

After analyzing OCT-A images
from 123 patients divided into an
mCNV group, a high myopia group
and a normal group, researchers
found that the logMAR BCVA,
superficial and deep vessel density
and foveal avascular zone region

This ambitious project may one day allow scientists
to grow artificial retinas suitable for transplantation

in blind and visually impaired patients.

60nM of retinol acetate reproducibly
attempted to assemble optic vesicles
by around day 30, and visible eye
structures developed within 60

days. The organoid's’ development
timeframe parallels that of human
embryonic retinal development.

Analysis revealed that the optic
vesicles contained primitive corneal
epithelial and lens-like cells,
retinal pigment epithelial cells,
retinal progenitor cells, axon-like
projections and electrically active
neuronal networks, showing retinal
connectivity to the brain.

“In the mammalian brain, nerve
fibers of retinal ganglion cells reach
out to connect with their brain
targets, an aspect that has never

the normal group.

flow area of CNV lesions.

density (FD) of the mCNV group
were lower than the two other
groups. The superficial and deep
vessel density and FD of the high
myopia group were also lower than

They also compared mCNV
patients pre- and post-anti-VEGF
therapy at one, two, three and six
months and found improvements
in logMAR BCVA and decreases in
central macular thickness, area and

before been shown in an
in vitro system,” said Dr.
Gopalakrishnan.

“Interestingly, various
light intensities could trigger
photosensitive activity of
optic vesicle-containing
brain organoids, and light
sensitivities could be reset after
transient photobleaching,” he
said. “Thus, brain organoids
have the intrinsic ability to self-
organize forebrain-associated
primitive sensory structures
in a topographically restricted
manner and can allow
interorgan interaction studies
within a single organoid.”

The researchers say the relatively
short time to generate eye-like
structures is crucial for the future of in
vivo developmental biology because
such a timeframe will allow for
multiple experimental setups. Brain
organoids containing optic vesicles
will pave the way for “personalized
organoids and retinal pigment
epithelium sheets for transplantation,”
they said. They believe such
organoids will help to model
retinopathies emerging from early
neurodevelopmental disorders. ¢
1. Qian X, Song H, Ming G. Brain organoids: advances, ap-
plications and challenges. Development. 2019;146:8.

2. Gabriel E, Albanna W, Pasquini G, et al. Human brain
organoids assemble functionally integrated bilateral optic
vesicles. Cell Stem Cells. July 10, 2021. [Epub ahead of
print].

The team reported a 50% mean
reduction ratio of the lesions. In
two cases (5%), they observed le-
sion regression of 100%. They wrote
that “the superficial and deep vessel
density, area of foveal avascular
zone, A-circularity index and FD
didn't change in the mCNV group
after anti-VEGF treatment.”

Mao J, Shao Y, Yu J, et al. Macular density altera-
tions in myopic choroidal neovascularization and

the effect of anti-VEGF on it. Int J Ophthalmol.
2021;14(8):1205-12.
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OUTLOOK

Color in Black and White

An AMA editorial aims to clarify how race and ethnicity are
discussed in journal articles—and the medical profession broadly.

he institutions of American

healthcare have begun to reckon

with the potential for uninten-

tional bias in the ways doctors are
trained and how they communicate—
with each other and with patients—
about race and ethnicity.

Here in optometry, we’ve seen the
creation of advocacy groups such as
Black Eyecare Perspective and numer-
ous task forces on diversity, equity and
inclusion. Addressing the issue more
broadly, the American Medical As-
sociation recently published guidance
in JAMA on how authors of scientific
articles could use terms with greater
care to be more accurate about the
populations studied while avoiding old
habits that might come off as dismis-
sive to underrepresented populations.

Some of the standard demographic
categories used in medical research
encompass literally billions of people
with vastly heterogenous physical as
well as cultural characteristics. With
that in mind, just how useful is, for
instance, “Asian” as a descriptor?
"There are obvious benefits to clinical
care from recognizing racial and ethnic
components of disease processes, and
the AMA effort seeks to enhance the
precision of that analysis.

"The recommendations also try to
walk the line between encouraging
doctors to bring more nuance to their
understanding of how race and ethnic-
ity imbue a person with identity while
taking care not to define individuals
solely by those associations.

We have a lengthy news story about
the AMA guidelines on our website
and will cover the topic more fully in
an upcoming print issue, but here are
some key recommendations specific to

the use of wording in publications:

¢ Using specific racial and ethnic
categories is preferred over collec-
tive terms when possible. Categories
included in groups labeled as “other”
should be defined.

* When collective terms are used,
merging of race and ethnicity as
“race/ethnicity” is no longer recom-
mended. Instead, “race and ethnicity”
is preferred, with the understanding
that there are numerous subcategories
within these two areas.

¢ The general term “minorities”
should not be used when describing
groups or populations because it is
overly vague and implies a hierarchy
among groups. Instead, writers should
include a modifier when using the
word “minority” and should not use
the term as a standalone noun for
racial and ethnic minority groups and
individuals.

¢ The nonspecific group label
“other” for categorizing race and
ethnicity is uninformative and may be
considered pejorative.

¢ Authors are encouraged to provide
greater detail about the distribution of
multiple racial and ethnic categories.

¢ Racial and ethnic terms should
not be used in noun form. Instead, the
adjectival form is preferred.

We at Review will also look for ways
to be more descriptive in the language
used to discuss race and ethnicity
as predisposing factors for potential
health risks. Disparities in access to
medical care among different popula-
tions should also be recognized and
addressed by authors. These efforts
would give us all a fuller picture of the
state of healthcare today, and what to
do about it. W
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LETTERS TO THE EDITOR

Feedback and ideas from the optometric community.

Female ODs Can Thrive in Private Practice

As a female optometrist in private practice, I'd like to
share my perspective on the topic of underrepresentation
of women in this employment setting, as described in

the June editorial, “Profit and Loss,” and the July article,
“Optometry at Work: The How, When and Where of Who
Delivers Care.”

On Instagram, I follow numerous ODs, many of whom
are great, young influencers. Some female optometrists
have posted about how women in our field make much
less than our male counterparts, and I cannot help but
wonder if it’s because so few of us ladies are in private
practice—or is it truly that males in commercial or oph-
thalmology practices simply earn more than females? Do
women in private practice make less than men in private
practice? This wasn’t discussed in your article, and it’s
worth exploring. The overall trend in compensation for op-
tometrists, and the wider workforce of the entire country,
suggests this is likely.

Regarding the notion that the added burden of childcare
makes self employment a harder proposition for us as fe-
male business owners, I think this is where we (as women)
can be our own worst enemy if we aren’t careful. I feel like
I live somewhere between the woman who shouts, “I am
woman, hear me roar—you ¢an have it alll” and the woman
who worries, “As a mother, your children should come
first.” I have embraced the realization that to be a mother
and an optometry practice owner, both of those types of
women can exist in me at the same time. Some days, one
speaks louder in my head than the other.

Balancing family and professional obligations does not
have to make self employment a harder proposition for us
as women. In many ways, practice ownership puts me in
charge of my schedule and thus allows me to be present at
school events and volunteer opportunities, which only in-
creases my patient load because I am known in my commu-
nity thanks to parental participation. In another sense, this
gig requires superior creativity—creating a school room in
my practice, for example, for “virtual school” during Covid.

Do I have days where I have to take off due to my child
being sick? Yes, if I cannot turn to a family member for
their help. Do I sometimes have to bring my kids to work?
Yes, which makes for interesting patient conversations
when my two-year-old comes out of her make-shift office
playroom into my crowded lobby and yells, “I just pooped
in the potty!”

The hustle of it all is incredibly rewarding, and I am not
sorry that I am doing it.

—Hoaley A. Perry, OD, Elite Eye Care
Asheville, NC
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SHARE YOUR THOUGHTS
Letters are welcome.
Write to:
editor@reviewofoptometry.com

Optometry is Losing its Vision Care Touch
As a very experienced optometrist with decades of time
in clinical practice (I just received acknowledgement from
the AOA regarding 60 years of AOA membership) and a
history of a multitude of optometric certifications, I am
sad to say that it seems that the essence of optometry—
our depth of knowledge of visual care—is being lost, with
too many graduates entering into a profession which now
looks like non-surgical ophthalmology, and only vaguely
like optometry.
I recently
retired from a
practice that

We are doing well as a
profession with regard to

included behav- . .

. ocular pathology diagnosis and
ioral optometry,

developmental treatment, but we need to recover

vision, adultand ~ the important thing that separates
pediatric vision

us from ophthalmology. 99
therapy, neuro-

optometric rehabilitation, low vision care, contact lens
care, ortho-K and full-scope medical optometry.

During my long career, I have had myriad young associ-
ates pass through my practice, virtually all of whom were
vague about visual analysis, unsure about the binocular
vision system and not interested in the relevance of the
interaction of accommodation and convergence. They
tended to ignore near-point retinoscopy, were clueless
about PRA/NRA findings, were not really sure how to
interpret blur/break/recovery binocular vision testing at
distance or near and were also relatively clueless about
when vision therapy vs. prism eyeglasses can help bin-
ocular vision issues, and they performed only perfunctory
refractions.

I can picture the long-deceased Drs. Skeffington, the
father of behavioral vision care, and Feinbloom, the
pioneer of low vision optics, being upset at the loss of the
visual essence of optometry.

An actively practicing colleague of mine recently joked
that he hired a well-trained new graduate who knows lots
about ocular pathology diagnosis and treatment, but who
seemed to view a phoropter near-point rod “mostly as an
effective back scratcher.”

We are doing well as a profession with regard to ocular
pathology diagnosis and treatment, but we need to re-
cover the important thing that separates us from ophthal-
mology: our in-depth knowledge and treatment of the
visual system.

—FErrol Rummel, OD, FAAO, FIALVS,
Fellow Emeritus NORA and COVD
Jackson, NJ
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BY PAUL M.KARPECKI, 0D
CHIEF CLINCAL EDITOR

THROUGH MY EYES

Rethinking Profitability

With changes from COVID-19 come opportunity. Applying more

technology can help position your practice toward success.

uring the pandemic, practices

that rely heavily on optical and

contact lens sales did not seem

to fare as well as those who had a
significant medical eyecare component;
among investors, the smart money was
squarely on medical optometry. At the
same time, internet sales of spectacles
and contact lenses were well beyond
record highs. The strong message here:
maintain a quality optical and contact
lens practice, yes, but continue to build
your medical eyecare component. Judi-
clous investments in technology can
help steer you in that direction.

Retinal Imaging
These systems have advanced sig-
nificantly over the years. It’s a crowded
field, with many new technologies
competing for your attention—and in-
vestment dollars. New advances include
higher resolution systems with confo-
cal imaging (Eidon, iCare), ultrasound
(DGH) and ultra-widefield imaging
(Optos). OCT=A, though pricey, has
allowed us to detect diabetic retinopathy
early by revealing changes in the foveal
avascular zone or peripheral non-perfu-
sion.

But don’t lose sight of the value
of autofluorescence or ez face OC'T
imaging. These will become especially
important should we have an approved
therapeutic agent for geographic
atrophy/dry AMD. OCTT has become
a necessity for optimal management
of glaucoma and macular disease, but
it offers so much more, as you’ll see in
this month’s article detailing the sophis-

ticated uses of OC'T including interpre-
tation of well-controlled vs. progressing
glaucoma and anterior segment applica-
tions. AMD can also be diagnosed early
and managed for progression with dark

adaptometry (Maculogix) testing.

In-office Procedures For DED
Practices with meibography also

tend to offer in-office therapies. Over
a decade ago, Drs. Donald Korb

and Caroline Blackie discussed the
dental model as an optimal future for
optometry. The “brushing and floss-
ing” element would be lid scrubs, of
which there are many options; newer
choices include the MYBO Clean
daily eyelid cleaning brush, SleepTite
light seals and Bruder mask hydrating
compresses.

Like at a dental office, it all begins
with imaging and advanced diagnos-
tics, which might include not only
meibography but also osmolarity and
tried-and-true ocular surface stain-
ing. Our in-office procedures include
blepharoexfoliation (Blephex),
thermal pulsation (7able 1); intense
pulsed light (Marco, LLumenis) and
low-level light therapy (Marco).

Table 1. Thermal Systems for

Meibomian Gland Expression
LipiView |l Johnson & Johnson
TearCare Sight Sciences
Systane iLux Alcon

Thermal 1-Touch OcuSoft

Glaucoma Diagnostic Advances
Corneal hysteresis, which can be mea-
sured by the ORA device (Reichert)
or adjusted with a CAT'S tonometer
(Reichert), has become essential in my
approach to glaucoma care. Another
interesting metric is pupil testing; until
the RAPDx device (Konan Medi-

cal), we didn’t have the accuracy to
measure and detect the subtle APDs
present in almost all patients with
early glaucoma.

I often debate starting a drop in
many of my glaucoma suspects/bor-
derline cases, but a high hysteresis and
no APD gives me peace of mind to
simply follow that patient. Years later,
they remain non-progressing/suspects.

Turning the Tables

Since optometry conducts 85% of

all comprehensive eye exams, we
likely see the majority of patients with
cataracts. Some ambitious optometric
practices even go so far as adding an
in-office operating room and hiring a
cataract surgeon. There are companies
that specialize in this, such as iOR
Partners. For the right practices, it’s
generally very profitable.

Another important avenue for future
revenue will be the sale of private-pay
meds. It’s anticipated that therapies for
ptosis (RVL.) and presbyopia (Allergan
to Orasis) will be offered through eyec-
are offices. Now’s the time to ensure
your state allows you to participate.

Advances in technology lead to
better diagnoses, which in turn lead
to appropriate treatments—and it all
sets your practice apart and insulates
you from the cut-throat world of opti-
cal dispensing. Consider the lessons
of COVID-19 as a clear direction for
positioning your future practice. ll

1. Besada E, Frauens BJ, Makhlouf R, et al. More sensitive cor-
relation of afferent pupillary defect with ganglion cell complex.
J Optom. 2018;11(2):75-85.

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
About . ; ) . s N ) Lo ) )
Dr. Karpecki 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

Chart It Like You Mean It

Writing it down doesn’t automatically make it true,
but—trust me—you're better off for it.

ut it in writing. If you don’t put

it in writing, it doesn’t count.

Simple as that. It doesn’t exist.

It was never even done, after
all.

No, I didn’t learn that in optom-
etry school. My office manager, who
also happens to be my wife, taught
me that with a lot of patience on
her part because, trust me, I am not
someone who learns easily. It took
me 10 years before I remembered
to write down intraocular pressures
(IOPs) on patient charts. I may or
may not have considered IOPs as
being pass/fail up until that point. If
a pressure was high, I wrote it on the
chart. If the pressure was acceptable,
why waste the ink? That was my
thinking at least.

My wife very often reprimanded
me that if a patient’s [OP was not
written on the chart, it meant I did
not run the test at all—even if I did,
which I always did. I tried unsuc-
cessfully to convince her time and
time again that saving ink would also
save the endangered Bengal tigers.
She just would not listen.

So, ever the contrarian, one time I
wrote on a patient’s chart that their
electromagnetic aura was within nor-
mal limits. I figured if it is true that
not writing down the result of a test
meant [ did not do the test even if
I did, then it would stand to reason
that if [ wrote down the results of a
test, it meant I did the test even if |
didn’t.

"This floated like a cinderblock.
My wife was not impressed by my

so-called wit. Suffice it to say, |
never crossed her again. Though,

I do often wonder if I ever whited
out that entry on the poor patient’s
chart.

So, yes, write your findings down.
And make sure you do the test in
the first place, too.

Now, the tricky part is this: put-
ting it in writing does not always
make it so. This is why they invent-
ed lawyers. I had always thought
they invented lawyers so everyone
would see that we all have some-
thing in common... 7.e., making fun
of lawyers. My dad was a lawyer. |
chose not to make fun of lawyers
when he was around. This was one
of my top 10 good decisions in
life. After all, his lawyering
put me through school.

When I sold my practice,
against my protestations
the buyers insisted [
take inventory of
every spectacle
frame in the
building, using
the current listed
wholesale value of
each frame to come
up with a value for the
inventory as a whole. If
the value was less than a
certain amount, I would
have to reimburse them the
difference. If the value was
greater than said amount,
they would have to pay
me the difference.

"This was in writing

and, therefore, pure and true, right?
Wrong. The value was around
$10,000 higher than expected (as

I had warned my practice’s buyers
it would be when I wanted to just
leave the frames out of the flat-fee
deal), and to this day, I still have
never seen a dime of the money
they agreed to pay in writing. So
much for being bound by your
words. Unfortunately, it wasn’t
worth the $10,000 in legal fees it
would cost to force them to pay.
Them: 1. Me: 0.

But charts are different. My wife
was right. Information has to be
clearly stated on the chart.

I have previously mentioned
that Dr. Bodie, the OD who hired
me out of school and sold me his
practice when he retired, had also
insisted my charting be so complete
that another doctor could pick up a
chart and then start taking care of
the patient in question without skip-
ping a beat. Between Dr. B and
my relentless wife, they’ve
convinced me to work harder
to do just that.

Imagine my surprise

when, years

% later, [ was
looking through

Dr. Bodie’s old

charts and found
thousands of 7x9
notecards that
only had the
patient’s name
on them... no

other information. Well

= played, George.

Writing it down does
not always make it so. But it
turns out that not writing it down
can hurt Bengal tigers. That’s the
moral of the story. Don’t forget it.

Charton! B

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.

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
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EDITEDBY PAUL C. AJAMIAN, 0D

CLINICAL QUANDARIES

Up in Flames

Appropriate but aggressive therapy can make the difference.

A 34-year-old Hispanic male

presented with a two-week history
of a painful, red left eye. Exam reveals 2+
cells and flare, mild posterior synechia
and an early cyclitic membrane. He's
been using a topical antibiotic without
improvement in symptoms. What's the
diagnosis, initial treatment and potential

work-up indicated if the condition recurs?

“The presence of anterior cham-
ber cells and flare, combined

with the posterior synechiae, indicates
iris involvement (iritis), while the cy-
clitic membrane suggests ciliary body
involvement as well (cyclitis),” says
Chris Wroten, OD, of Bond-Wroten
Eye Clinic in Louisiana. “Thus, we
would classify this as an iridocyclitis
and treat it more aggressively than we
would with a run-of-the-mill iritis.”

“Don’t forget to rule out infectious
and traumatic etiologies, including
chlamydia and thyroid eye disease, as
potential causes of recalcitrant, monoc-
ular conjunctivitis,” Dr. Wroten notes.
"This patient reported good systemic
health while denying contact lens wear,
previous eye surgery, known trauma or
potential foreign bodies.

Treatment
Dr. Wroten recommends prescrib-
ing Durezol (difluprednate 0.05%,
Novartis) every one to two hours while
awake, with atropine 1% twice daily
and 10% phenylephrine in-office to
break the synechia. Because pharma-
cies don’t stock these meds, have some
on hand and send them home with
them, to be used QID if the patient
has no contraindications.

“Steroids need a couple of days

Only when the cells and flare from uveitis
resolve dramatically should ODs begin a slow
taper of the steroid to prevent rebound.

to control inflammation, so don’t be
tempted to believe treatment isn’t
working,” he advises. Control any na-
solacrimal drainage issues and prolong
ocular contact at the same time by
inserting collagen plugs in the affected
eye(s). Add other medications such as
topical or oral non-steroidal anti-inflam-
matories if the inflammation does not
resolve quickly enough.

For complex noninfectious cases,
consider either oral prednisone or
sustained-release steroid implants,
such as Dextenza (0.4mg dexametha-
sone ophthalmic insert, Ocular Thera-
peutics) and Ozurdex (dexamethasone
intravitreal implant; Allergan).

One can consider subconjunctival,
sub-"Tenon’s or intravitreal steroid
injections, but recognize that most
chronic steroid therapies may cause
elevated intraocular pressure, posterior
subcapsular cataracts, opportunistic in-
fections and delayed healing post-op."

Lab Work and Follow-up
If the uveitis is bilateral, chronic,
recurrent or recalcitrant, or additional

clinical signs emerge, Dr. Wroten sug-
gests starting with a complete blood
count with differential to rule out in-
fectious etiologies, in addition to tests
for general systemic inflammation as
well as other targeted labs based on
the patient’s age and clinical history.

Uveitis occasionally precedes posi-
tive lab tests by months to even years.
“If suspicion of systemic etiology
persists, repeat labs at appropriate
intervals even if a previous work-up
was negative,” Dr. Wroten says.

If signs and symptoms are improv-
ing satisfactorily and the synechia are
broken at the one-week follow-up,
keep the patient on the aggressive
steroid plan and gradually taper the
dilating agents. Only when the cells
and flare resolve dramatically should
you begin a slow taper of the steroid
over a number of weeks. Tapering too
quickly will result in rebound, and the
drops will need to be increased again
for a longer period of time.

In cases where steroids are con-
traindicated or ineffective, consider
systemic immunosuppressant medica-
tions such as methotrexate, mycophe-
nolate mofetil and azathioprine.’

“Our goal is to restore a white,
quiet eye with good vision and
without long-term inflammatory
sequela, so appropriate but aggressive
therapy early on is my preference,”
Dr. Wroten says. “If the condition is
unresponsive to common therapies,
consider a consult to a uveitis or reti-
nal specialist for consideration of other
therapies.” B
1. Food and Drug Administration. Dextenza (dexamethasone

ophthalmic insert) 0.4 mg,for intracanalicular use. www.access-

data.fda.gov/drugsatfda_docs/label/2019/208742s001bl.pdf.
Accessed August 17, 2021.

2. Food and Drug Administration. Ozurdex (dexamethasone

intravitreal implant). www.accessdata.fda.gov/drugsatfda_docs/
label/2014/022315s0091bl.pdf. Accessed August 17, 2021.

3. Bethke, W. The latest treatment approaches for uveitis: don't
hesitate to use immune-suppressing medications in severe
patients, surgeons say. Rev Ophthalmol. 2017,24(8):35-9.

About 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 He has no financial interests to disclose.
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BY JOHN RUMPAKIS, 0D, MBA

4' viv CLINICAL CODING EDITOR

g2, CODING CONNECTION

Remote Testing's Impact

Monitoring patients at home can help you in the office.

ne aspect of at-home testing and
monitoring not often spoken
about is its effect on evaluation
and management office codes
when the patient either presents to the
office or if you are using a 992XX code
for a telemedicine-based encounter.
However, there are some caveats and
rules that we must consider when ap-
plying this paradigm—especially when
the testing is done by an Independent
Diagnostic Testing Facility (IDTF).

Medical Decision-making
Determining your evaluation and man-
agement (E/M) code level, whether
with a new or established patient, uses
the current definition of total time or
medical decision-making (MDM).
"Total time consists of nine elements:

¢ Preparing to see the patient.

¢ 'Taking additional or reviewing
previously taken history.

¢ Performing your medically appro-
priate exam.

¢ Counseling/educating patient, fam-
ily, caregiver.

¢ Ordering medication, tests or
procedures.

¢ Referring and communicating with
other health care providers.

¢ Documenting the medical record.

¢ Independently interpreting test
results and communicating them.

¢ Coordination of care.

When using MDM, keep in mind
the three categories to score its level:

¢ Number and complexity of prob-
lems addressed.

® Amount and/or complexity of data
to be reviewed and analyzed.

¢ Risk of complications and/or
morbidity.

About

Dr. Rumpakis
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Diagnostic Testing

Let’s use a common remote test, the
ForeseeHome by Notal Vision, as an
example of an at-home monitoring
technology used for age-related macu-
lar degeneration. Notal has established
a Category III code for its test and has
established itself as an ID'TE.

¢ |

Understand that the physician/

IDTF roles are pivotal in being
able to use the information in

coding for your E[M visits.
| B

An IDTF only accepts patients
referred by an attending physician who
is providing a consultation or treating
a beneficiary for a specific medical
problem and who uses the results
in the management of the patient’s
specific medical problem. The IDTF
bills for and gets paid for its testing
directly from the carrier—an important
distinction.

"The Category III code that Notal
uses as an IDTF is:

¢ 0379T: Visual field assessment,
with concurrent real time data analy-
sis and accessible data storage with
patient-initiated data transmitted to
a remote surveillance center for up to
30 days; technical support and patient
instructions, surveillance, analysis and
transmission of daily and emergent data
reports as prescribed by a physician or
other qualified health care professional.

Understand that the physician/
IDTF roles are pivotal in being able
to use the information in coding for
your E/M visits. The physician orders

the tests but is not responsible for
administering it, nor getting paid to
interpret it. That is the role of the
IDTE Whether we are using time or
MDM to score our encounter, it is vi-
tal that we are not getting reimbursed
in any way for the remote monitoring
activity.

Review the Data

When using time to score the E/M
visit, the physician can measure the
component of “independently inter-
preting test results and communicating
them” to the patient or responsible
caregiver. This information can also be
entered into the medical record and
that can add additional time. If using
MDM,; this would impact our second
category of “amount and/or complexity
of data to be reviewed and analyzed”
under the bullet point of “review of the
results of each unique test.”

Reviewing data from a test that
we have not been paid for by other
means is an important differentiator
here. For example, if a visual field had
been ordered and performed by the
practitioner, the interpretation of that
test would already be included in the
reimbursement of that specific test
and could not be used to add to the
E/M visit.

"Technology will continue to
advance, and patient convenience is
going to be a critical driver along with
the clinical merits. Understanding
your role in independently interpret-
ing test results that are done by an
IDTF or other practitioners not only
plays a significant part in patient man-
agement but also contributes to the
amount of time spent or the amount
and complexity of data required, thus
impacting the coding of your E/M
office visit. Bl

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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TAKE OCT

@ PEER REVIEWED

TO THE NEXT LEVEL

While you can get by using this technology for basic purposes, it offers so much more than meets the eye.

BY CAROLYN MAJCHER, 0D, AND
SYLVESTER COBBINA, 0D
TAHLEQUAH, OK

ore and more optometrists are

investing in optical coherence

tomography (OC'T) for their

practices. With the increase
in adoption of this technology comes
the question of how to expand its
uses from conventional and common
to sophisticated but still practical.
"This article looks to explore a few
ways ODs can ramp up their OCT
usage.

OCT-A in Diabetic Retinopathy
OCT angiography (OC'T-A) is a non-
invasive, dyeless imaging technol-
ogy that provides volumetric maps
of the retinal and choroidal vascular
systems, as well as information on
blood flow. Because it employs OCT
imaging technology, vascular infor-
mation can be viewed alongside or
superimposed on structural data.
"This allows for precise localization
of vascular lesions and for structural
correlations to be drawn.

As diabetic retinopathy predomi-
nantly affects inner retinal circula-

About

the authors

Fig. 1. OCT-A of subtle proliferative diabetic retinopathy.

tion, OCT*A preset en face displays of
interest include the superficial and
deep capillary plexuses as well as the
vitreous or vitreoretinal interface.
Retinal nonperfusion, apparent on
the superficial and deep capillary
enface displays, is often most promi-
nent in the midperiphery and is best
visualized with montage angiography
imaging (Figure 1B). The greater the
degree of nonperfusion, the greater
the vascular endothelial growth fac-
tor (VEGF) release and the higher
the risk of current or future prolifera-
tion.

Montage OC'T-A is incredibly
useful in detecting small areas of
preretinal neovascularization in eyes
with diabetic retinopathy and, there-
fore, aids in the earliest diagnosis of

proliferative-stage disease possible.
The volumetric dataset provided
with OC'T=A imaging also applies to
montage images so that neovascu-
larization can be easily isolated and
identified using the preset vitreo-
retinal interface or vitreous enface
display. The vitreoretinal interface
includes data from the vitreous just
anterior to the retina. In a healthy
eye, it should be void of signal, or
black. Areas of preretinal neovascu-
larization will appear hyperreflective
(Figure 10).

Figure I includes OC'T-A imaging
in a treatment-naive eye with 20/20
acuity. Color photography and fun-
duscopy revealed what was initially
thought to be very severe nonprolif-
erative diabetic retinopathy (Figure

Dr. Majcher is an associate professor and the director of residency programs at the Oklahoma College of Optometry Northeastern State University in Tahlequah, OK.
She is a paid speaker and consultant for Regeneron Pharmaceuticals and Carl Zeiss Meditec.

Dr. Cobbina is a family practice/ocular disease resident at the Oklahoma College of Optometry Northeastern State University and an Army optometrist. His contribution
to this article does not represent the views of the US Army, the Department of Defense or its components.
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1A4). A 14mm x 14mm montage
OC'T-A supertficial capillary plexus
scan revealed significant midpe-
ripheral retinal nonperfusion (Frgure
1B). The superior temporal 8mm
OCT-A vitreoretinal interface image
revealed a small preretinal neovas-
cular membrane (Figure 10). The
corresponding OCT cross-sectional
B-scan with blood flow overlay in red
highlighted the preretinal neovascu-
larization (white arrow) which rests
on the retinal surface and appears to
be clinging to a shallowly detached
posterior hyaloid membrane (Figure
1D). This eye also exhibited subtle
iris rubeosis (Figure 1E).

Recent research suggests subtle
neovascularization is often missed
in eyes clinically graded as severe
nonproliferative but can be detected
with montage OC'T-A. Researchers
performed montage OC'T-A on 27
eyes clinically graded as having non-
proliferative diabetic retinopathy.!
Of the seven eyes originally graded
as severe nonproliferative, montage
OC'T*A detected neovascularization
in four (57%). Of note, the neovas-
cularization would have been missed
in two of these eyes if only a single
6mm x 6mm angiography macular
scan was done.

There is a shifting paradigm
toward earlier treatment of diabetic
retinopathy, even in the nonprolifer-
ative stages, with anti-VEGF agents
to prevent vision-threatening compli-
cations. Therefore, accurate staging
and early detection of proliferative
disease is of the upmost importance
so that patients can be referred ap-
propriately.

OCT-A in Retinal

Venous Occlusion

Vision decline in retinal venous
occlusive disease without neovas-
cularization may be due to macular
edema, macular ischemia and/or
macular hemorrhage. Most clinicians
are familiar with the utility of OC'T
in the evaluation of macular edema;
however, it is important to also be
aware that macular ischemia appar-

Baseline 20/150 6 months later 20/60

OCT Angiography 3mm Macula
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Fig. 2. OCT-A detection of macular ischemia in branch retinal vein occlusion.

ent via OC'T-A may also be present
and contributing to vision loss.

The prognosis for visual improve-
ment is guarded in eyes with both
macular edema and macular isch-
emia, the latter of which is thought
to be mostly non-reversible despite
appropriate anti-VEGF therapy.
Both macular ischemia and retinal
nonperfusion are typically invisible
with fundoscopy alone unless acute
or extensive. OC'T=A, however, read-
ily demonstrates retinal and macular
nonperfusion. Macular ischemia is
evident on OC'T-A through enlarge-
ment of the foveal avascular zone.

Figure 2 shows OC'T-A imag-
ing in an eye with macular edema
and macular ischemia secondary
to superior temporal branch retinal
vein occlusion. Significant macular
edema was present at baseline and
vision improved from 20/150 to 20/60
following six months of anti-VEGF
treatment. A 3mm macular OCT-A
scan suggested that the reduced
vision was due to macular ischemia.
The superficial capillary plexus
enface image showed an enlarged
foveal avascular zone with irregular
contour and retinal nonperfusion
within the superior macula.

Another clinical application of
OC'TA in retinal venous occlusion
is the detection and quantification of
retinal capillary nonperfusion using
montage imaging.? Estimating the
degree of retinal nonperfusion is

useful for differentiating ischemic
from nonischemic occlusions and
predicting which eyes are at greatest
risk for developing neovasculariza-
tion. Ischemic branch retinal vein
occlusions, or those with greater than
five disc areas of nonperfusion, are
at high risk of developing posterior
segment neovascularization such

as neovascularization of the disc or
retina elsewhere.? Similarly, eyes
with ischemic central retinal vein
occlusions, defined as having 10 or
more disc areas of nonperfusion, are
at high risk for developing iris and
angle neovascularization as well as
subsequent neovascular glaucoma.*

OCT in Drusen Subclassification
In the evaluation of age-related
macular degeneration (AMD), OCT
interpretation should not merely

be limited to the identification of
drusen. Determining the type of
drusen, through the assessment of its
location and morphological character-
istics, is crucial in clinical decision-
making. For instance, hard drusen

in the macula, which we are familiar
with as a risk factor for AMD, can be
associated with other types of drusen
that carry more aggressive pathologi-
cal risks for conversion of nonexuda-
tive AMD to its exudative form.

In Figure 3, fundus photography
gives a general presentation of
drusen with pigmentary changes in
the macula. Careful review of OCT
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DIABETIC RETINOPATHY: A GROWING
PROBLEM THAT YOU CAN HELP MANAGE"*

Through early detection, monitoring, and timely referral, you play
a pivotal role in managing your DR patients’ vision?*

If you see or suspect DR:

Educate your patients about the severity of DR, especially when left untreated®*

¢ Your early and frequent discussions about disease progression, treatment
options, and referral will empower patients, which could help them
avoid significant vision loss®*

According to the AOA, you should refer patients with?:
e Severe nonproliferative DR (NPDR) within 2 to 4 weeks
¢ Proliferative DR (PDR) within 2 to 4 weeks
¢ High-risk PDR with or without macular edema
within 24 to 48 hours

Ensure patients have followed up with a retina specialist who can treat DR

Monitor your patients with DR

The AOA recommends frequent monitoring of patients?®

¢ At least every 6 to 8 months in patients with moderate NPDR and
more frequently for patients with greater disease severity®

Refer patients to a retina specialist who can
treat DR®*

Regeneron is committed to helping you partner with your patients
for comprehensive care of DR, as well as for care of other retinal
diseases. To learn about a treatment option and receive more
information and patient support materials, please visit

YourDRPatients.com.

AOA = American Optometric Association.

References: 1. Diabetic Retinopathy. Centers for Disease Control and Prevention website. http://
bit.ly/2BKTVCTS. Accessed August 7, 2019. 2. Early Treatment Diabetic Retinopathy Study Research
Group. Fundus photographic risk factors for progression of diabetic retinopathy. ETDRS report number
12. Ophthalmology. 1991;98(5 suppl):823-833. 3. Care of the Patient With Diabetes Mellitus: Quick
Reference Guide. American Optometric Association website. http://bit.ly/2M220UJ. Accessed August 7,
2019. 4. Ferrucci S, Yeh B. Diabetic retinopathy by the numbers. Rev Optom. June 15, 2016. http://bit.
ly/2KNNJAE. Accessed August 7, 2019.

© 2019, Regeneron Pharmaceuticals, Inc. All rights reserved. 09/2019
777 Old Saw Mill River Road, Tarrytown, NY 10591 OPH.19.09.0030
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Fig. 3. OCT subclassification of drusen in AMD.

scans revealed distinct subtypes of
drusen. Subretinal drusenoid depos-
its (SDD, red arrows), also referred
to as reticular pseudodrusen, can be
identified below the sensory retina
and are associated with an intact reti-
nal pigment epithelium (RPE). An-
other subtype of drusen, soft drusen
(vellow arrows), is associated with
drusenoid RPE detachments and

is characterized by hyporeflective
areas beneath the mounds of RPE.
When these two types of drusen are
present, reflecting compromise of
the photoreceptors and RPE, the
risk of conversion to exudative AMD
increases.

In a study of patients with neovas-
cular AMD in one eye, the five-year
incidence of neovascularization in
the contralateral eye with SDDs was
25.7%, and with soft drusen, it was
46.2%.5 'The presence of both SDDs
and soft drusen resulted in an inci-
dence of 76.4%.° It is therefore key
to distinguish these types of drusen
on OCT scans for patient education
and to set appropriate monitoring
intervals.

OCT-A in Macular Degeneration
"This technology allows for nonin-
vasive assessment of the retinal and
choroidal vasculature and is therefore
useful in detecting, classifying and
morphologically characterizing neo-
vascular membranes that may com-
plicate diseases of the outer retina
such as AMD. OC'TA aids in earlier
detection of subretinal and choroidal
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Soft drusen

neovascular membranes (CNV) in
AMD, allowing for prompt treatment
and vision preservation.

Conventional structural OCT pro-
vides valuable information regarding
the presence of CNV membranes by
allowing the clinician to observe sec-
ondary manifestations of CNV, such
as fluid accumulation and retinal and
subretinal thickening. The addition
of OC'T-A provides another tool for
CNV detection since it allows the
membrane itself to be seen.” There
are various enface preset displays
that are specifically designed to aid
in the detection of subretinal and
CNV membranes, including the
outer retina and the outer retina
choriocapillaris whose segmentation
boundaries include a combination of
photoreceptors, RPE and the chorio-
capillaris.

Figure 4 shows OCT and OCT-A
imaging in an eye with new-onset
exudative neovascular AMD and
acuity of 20/25". Fundus examina-
tion revealed multiple macular dru-
sen, non-central geographic atrophy
and grayish thickening of the tem-
poral fovea with adjacent subretinal
hemorrhage (Figure 4A). Structural
OCT of the superior macula (Figure
4B) and through the center of the
tovea (Figure 4C) revealed outer
retinal thickening and a hyperreflec-
tive subretinal mass (yellow arrow)
with adjacent subretinal fluid. A
3mm OC'T*A scan of the macula
outer retina choriocapillaris enface
preset (Figure 4D) demonstrates a

well-formed neovascular
complex; the corre-
sponding segmentation
boundaries are shown in
yellow (Figure 4F).

In some cases, OC'T-A
may reveal subclinical
neovascular membranes
before the onset of
exudation, a condition
referred to as nonexuda-
tive or quiescent CNV.
A nonexudative CNV
membrane is a well-
defined neovascular
complex visualized with OC'T-A
without exudative features via
ophthalmoscopy such as exudate or
hemorrhage. Additionally, no fluid is
present via structural OC'T imaging
and the CNV membrane does not
leak with intravenous fluorescein
angiography.® This lesion carries with
it a substantial risk for conversion to
the exudative form of the disease;
therefore, these are eyes that need to
be monitored very closely. Research
suggests that eyes with nonexudative
CNV have a nearly 15-fold increased
risk of subsequently developing
exudation.”!!

OCT-A in Macular
Telangiectasia Type 2

Macular telangiectasia type 2 (Mac-
"Tel2) is characterized by bilateral
perifoveal telangiectatic capillaries as
well as mild and slowly progressive
vision loss in the fifth to sixth de-
cades of life.!? Prevalence is estimat-
ed to be 0.1% in people 40 years and
older, and both environmental and
genetic factors are thought to play a
role in the pathogenesis.'” Fundus
features include a prominent reddish
foveal appearance with parafoveal
(especially temporal) retinal opacity,
crystalline deposits, blunted right-
angle venules and hyperpigmented
plaques.!? These findings can be in-
credibly subtle in early stages of the
disease; therefore, MacTel2 is com-
monly misdiagnosed as a macular
hole, macular degeneration or central
serous chorioretinopathy.



Structural OCT and OC'T-
A are invaluable tools that aid
in the challenging diagnosis
of MacTel2. Structural OC'T
often reveals early loss of the
foveal photoreceptors eventually
resulting in severe outer retinal
thinning and atrophy with pos-
sible internal limiting membrane
draping.’ Loss of tissue may
result in pseudocystic formation
or dark subfoveal atrophic cleft
development. OCT-A further
assists in diagnosis by reveal-
ing bilateral dilated telangiectatic
perifoveal capillaries, which are
typically most prominent within the
deep capillary plexus of the temporal
region, enlargement of the foveal
avascular zone and blunted right-
angle venules.!3!

Figure 5 shows imaging of a patient
in his mid-fifties with MacTel2 and
20/20 vision. Structural OCT of the
right and left eyes shows loss of the
photoreceptor ellipsoid zone and
outer nuclear layers within the tem-
poral fovea (Figures 5B and 5E). A
3mm OCT-A scan of both eyes dem-
onstrates enlargement of the foveal
avascular zone within the superficial
capillary plexus as well as dilated
telangiectatic capillaries within the
deep capillary plexus, especially
temporally (Figures 5C and 5F). The
outer retina choriocapillaris enface
display of the right eye demonstrates
a hyperreflective transmission artifact
within the temporal fovea due to loss
of the outer retina with no evidence
of subretinal neovascularization.

Fig. 4. OCT-A detection of neovascular AMD.

Fig. 5. OCT-A abnormalities in early MacTel2.

OC'T-A also aids in the early
detection of subretinal neovascular-
ization, which is a more severe and
potentially treatable complication of
MacTel2.” Eyes with subretinal neo-
vascularization tend to have a poorer
visual prognosis; early detection and
treatment is imperative.!'>!

EDI-OCT in Choroidal Tumors

Advances in OCT technology such
as swept-source OCT and enhanced-
depth imaging OCT (EDI-OCT)
allow for deeper imaging down into
the choroid and are invaluable in the
assessment of high-risk choroidal
tumors. EDI-OCT penetrates an
additional 500pm to 800pm deeper
compared with traditional OC'T
imaging and can be easily performed
with just the click of a button or
check of a box on most commercially
available OC'T models with newer
software upgrades.!®

It is important to use the OCT
caliper tool to measure choroidal
tumor thickness from the poste-

rior aspect of the RPE down to the
posterior border of the tumor (often
immediately adjacent to the hyper-
reflective inner sclera) through the
region where the tumor appears to
be thickest.”” Combining EDI-OCT
with image averaging (condensing
all raster lines down into one line)
will provide the highest-resolution
imaging of the choroid and the best
chance of identifying the posterior
border of a tumor. Prior studies
suggest that ultrasonography signifi-
cantly overestimates tumor thickness
compared with EDI-OCT, with one
study finding that small choroidal
melanoma tumor thickness was
overestimated by 55% on ultrasonog-
raphy compared with EDI-OCT."
Differentiating choroidal nevus
from small choroidal melanoma and
predicting which choroidal nevi are
at greatest risk for malignant trans-
formation has long been a diagnostic
challenge. The mnemonic “To Find
Small Ocular Melanoma” helps us
remember the high-risk features
predictive of malig-
nant transformation.'®
"This well-known
mnemonic was
recently updated
to “lo Find Small
Ocular Melanoma
Doing IMaging”
to incorporate risk
factors visualized
with multimodal
imaging modalities
including OCT."
The “T” stands for
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tumor thickness greater than 2mm
with ultrasonography.'” As previ-
ously mentioned, however, it is
important to be aware that a 2mm
ultrasound does not equal a Zmm
OCT, since ultrasound overesti-
mates tumor thickness.!” A more
reasonable tumor thickness cutoff
for suspicion if using EDI-OC'T is
approximately 890pm.

The “F” stands for subretinal
fluid via OCT imaging, and the
“S” stands for symptomatic vision
loss of 20/50 or worse." The “O”
is for orange pigment or lipofuscin
deposition that is best visualized
with fundus autofluorescence
(FAF), and “M” stands for melano-
ma acoustic hollowness, or a dark
internal appearance, via ultrasound."

Lastly, the “Doing IMaging”
stands for a diameter greater than
S5mm as measured with widefield or
ultra-widefield color fundus photog-
raphy.t’

Figure 6 shows FAF and EDI-OCT
imaging in an eye with a suspicious
pigmented choroidal tumor being
monitored closely by ocular oncol-
ogy. Upon FAF imaging, most of the
tumor is heterogeneously hypoauto-
fluorescent (Figure 6B). A strong hy-
perautofluorescent signal is present
on the most peripheral aspect of the
tumor and likely signifies a “gut-
ter” of RPE irritation from chronic
waxing and waning subretinal fluid
that has sunk inferiorly with grav-
ity. Tumor thickness (red line) was
measured from the posterior aspect
of the RPE/Bruch’s membrane down
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to the posterior border of the tumor
(dashed blue line) using EDI-OCT
and was found to be 1,450pm (Figure
6Q).

OCT in Retrochiasmal and
Chiasmal Damage

Macular ganglion cell analysis algo-
rithms can measure the combined
thickness of the ganglion cell and
inner plexiform layers (GCIPL), pro-
viding quantitative measurements
that can detect subtle damage to the
inner retina.?

Retrochiasmal lesions. Recall that
the retrochiasmal visual pathway
includes the optic tract, lateral
geniculate nucleus (ILGN), optic ra-
diations and occipital cortex. A lesion
involving any of these structures may
result in corresponding homonymous
hemi-macular GCIPL thinning.

Fundus Autofluorescence

Fig. 6. EDI-OCT and thickness measurement of a suspicious pigmented choroidal tumor.
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Fig. 7. Hemi-macular GCIPL thinning as a result of retrochiasmal visual pathway damage.

For example, a right-sided retro-
chiasmal visual pathway lesion will
result in temporal GCIPL thinning
of the right eye and nasal GCIPL.
thinning of the left eye in addition to
a left homonymous hemianopia. In
the instance of an optic tract lesion,
GCIPL thinning occurs due to retro-
grade degeneration, in which atrophy
travels back toward the presynaptic
cell body (ganglion cell).?! In the
case of a lesion of the optic radia-
tions, transsynaptic retrograde de-
generation occurs across the synapse
at the LGN.?' Anterior lesions of the
retrochiasmal visual pathway, such
as those involving the optic tract
or LGN, result in faster and more
severe GCIPL loss than posterior le-
sions involving the occipital lobe.?

Researchers found that the major-
ity of hemi-macular GCIPL thinning
occurs within six months
(as early as two months
in anterior lesions) and
stabilizes at two years.?
Therefore, if GCIPL thin-
ning is found to be pro-
gressing after two years,
multiple lesions (such as
repetitive strokes) should
be suspected.?

Figure 7 depicts a
patient in his sixties who
suffered a right-sided in-
traventricular hemorrhage
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Fig. 8. Optic nerve and RNFL progression analysis demonstrating loss of the nerve fiber
layer in optic nerve head drusen.

three years prior. Automated visual
field testing (Figure 7C) revealed

a near complete left homonymous
hemianopia which corresponds

to bilateral hemi-macular GCIPL
thinning evident on OC'T ganglion
cell analysis (Figure 7A). The optic
nerves demonstrated bilateral cup-
ping along with temporal and nasal
“band” pallor of the neuroretinal rim
tissue of the left nerve (Figure 7D).

Retrochiasmal disorders include
ischemic stroke (most common),
neoplasm, hemorrhage, trauma and
aneurysm.? A retrochiasmal lesion
causing GCIPL thinning may be
casily confused with and misdiag-
nosed as glaucoma. Red flags for a
non-glaucomatous etiology include
a homonymous pattern with verti-
cal respect which may be a feature
of both ganglion cell thinning and
visual field loss. When these kinds of
features are present, further inves-
tigation including neuroimaging
should be considered.

Chiasmal lesions. A chiasmal visual
pathway lesion, such as a compres-
sive pituitary adenoma, may also
result in hemi-macular GCIPL
thinning. Chiasmal lesions are more
likely to result in bi-nasal or heteron-
ymous GCIPL thinning vs. the hom-
onymous loss that commonly occurs
with retrochiasmal lesions. Research
suggests OCT" ganglion cell analysis
may be more sensitive than standard
automated visual field testing in the
detection of early chiasmal compres-
sion.?* Therefore, OCT ganglion
cell analysis should be included in
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the workup for patients suspected of
chiasmal compression.

OCT in RNFL Progression

Most newer OC'T" systems include
glaucoma progression analysis soft-
ware that can be very valuable for as-
sessing changes in RNFL thickness
and optic nerve head morphology
over time. OCT guided progression
analysis will do most of the work
for you to determine whether optic
nerve pathology is worsening or im-
proving. The clinical utility of OCT
progression analysis software goes far
beyond glaucoma and can be used
to monitor many other conditions,
including idiopathic intracranial
hypertension, disc drusen, ischemic
optic neuropathy and optic neuritis.
Figure 8 shows evidence of
progressive RNFL thinning in a
teenager with severe optic nerve
head drusen confirmed with B-scan
ultrasonography, FAF (Figures 8C and
8H) and EDI-OC'T (Figures 8D and
81). Analysis of the right eye (Figure
8A) shows decreasing RNFL thick-
ness especially inferior, while the
left eye (Figure §F) shows decreasing
RNFL thickness especially superior.
"This analysis represents a time span
of three years.

Takeaways

As OC'T continues to become more
popular, it’s worth revisiting how
you currently use this technology
and how you can expand its uses to
better serve your patients and treat a
wider range of ocular conditions.
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RETINAL IMAGING:
SEE MORE THAN EVER BEFORE

Find out how advanced technology adds new layers of understanding that can improve care.

JESSICA HAYNES, 0D'2,
JAMES WILLIAMSON, 0D2, AND
MOHAMMAD RAFIEETARY', 0D
" GERMANTOWN, TN

7 " V4 ’MEMPHIS, TN

hen diagnosing and managing posterior
segment pathology, a wide variety of
technologies aid us, including posterior
segment imaging, neuroimaging and
tests of visual function. Some conditions may
be diagnosed and managed based on the clinical
examination alone, but even in common condi-
tions such as age-related macular degeneration
(AMD) and diabetic retinopathy (DR), diag-
nostic imaging may show unique aspects of the
disease that cannot be seen clinically. Addition-
ally, more complicated pathologies often require
a battery of tests to eliminate differentials and
arrive at the correct diagnosis. Inspect the cases

Fig. 1. AMD patient with a disc-shaped region of pigmentary abnormalities on
clinical exam, also demonstrated on the FAF (top middle image). OCT shows
an elongated pigment epithelial detachment (PED) with minimal evidence of
overlying exudation such as subretinal or intraretinal fluid. OCT-A (top right),
however, shows an extensive choroidal neovascular network underlying the PED.

and examples below to see how diagnostic testing can be tice how advances in these technologies such as OC'T with
used to further understand a pathology or to arrive at a cor- enhanced-depth imaging (EDI) and the ability to obtain
rect diagnosis or treatment plan. widefield imaging in technology such as FAF is changing

Examine how newer technologies such as optical coher- how we view the retina. Nevertheless, older diagnostic
ence tomography (OCT), fundus autofluorescence (FAF) tools such as visual field testing, B-scan ultrasound, fluores-
and OCT angiography (OCT-A) have changed how we cein angiography (FA) and indocyanine green angiography
understand and visualize posterior segment pathology. No- (ICGA) can still provide critical information.

Dr. Haynes is a consultative optometrist at the Charles Retina Institute in Germantown, TN and consulting faculty at Southern College of Optometry in Memphis,

About TN. She is a paid speaker for Heidelberg Engineering and a consultant for Notal Vision. Dr. Williamson is the residency supervisor at the Memphis VA Medical
the authors Center and consulting faculty at Southern College of Optometry. He has no financial disclosures. Dr. Rafieetary is a consultative optometric physician at the
Charles Retina Institute. He is on advisory boards for Heidelberg Engineering, Optos, Regeneron, Notal Vision and Spark Therapeutics.
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Fig. 2. Top images show a patient who would be categorized clinically as
intermediate-stage AMD due to pigmentary changes. The FAF shows diffuse
alterations to the RPE with areas of hypo-autofluorescence suggestive of early GA.
In this region on the OCT, there is atrophy of the outer nuclear layer also suggestive
of early GA. The bottom images show a patient with a frank area of GA that is
visible clinically but seen even more easily with FAF.

Small but Mighty
Standard staging of AMD is based on clinical examina-
tion—primarily focusing on the size of macular drusen and
the presence or absence of macular pigmentary changes.'
The AREDST trial determined that eyes with large-sized
drusen (greater than 125pm) and/or pigmentary changes
had increased risk of developing advanced-stage disease
and benefited from vitamin supplementation.” At the time,
clinical examination and FA were the tools used to deter-
mine presence of advanced AMD with presence of choroi-
dal neovascularization (CNV) or geographic atrophy (GA).

Now, the use of multimodal imaging—including OC'T;
OC'T-A and FAF—provides us unique insight into who is
at risk for progression to advanced-stage AMD and who
may already show carly signs of advanced dis-
ease. OC'T and OC'TA allow for earlier detec-
tion of CNV, even occult or non-exudative CNV
(Figure 1).> OCT cross-section scans may show
presence of sub- or intra-retinal fluid suggestive
of exudative AMD that is not visible clinically.
OC'T-A may show the presence of vasculature
in the outer retina or avascular zone suggestive
of CNV that is not visible clinically, and may
not even show signs of “fluid” on OC'T.

OCT and FAF are of great use in identify-
ing early regions of GA, which may be crucial
if treatment for GA is approved in the future
(Figure 2).* OC'T cross-section scans can be
evaluated for atrophy of the outer retina includ-
ing the outer nuclear layer and the retinal pig-
ment epithelium (RPE). Additionally, increased
reflectivity called “hyper-reflective columns”
extending into the choroid may be signs of
RPE atrophy on OCT cross-section scans. Areas
of GA will show on an FAF as dark regions of
hyporeflectivity.

Fig. 3. A patient with clinically visible small- to medium-sized drusen shows
presence of RPD on FAF and OCT.

OCT and FAF were particularly helpful
in this case of a 70-year-old white male who
presented for an AMD evaluation with 20/20
vision OU (Figure 3). On clinical examina-
tion, the patient had neither large drusen nor
pigmentary changes. A 12-line radial OCT
with EDI and FAF of the macula demon-
strated the presence of reticular pseudodru-
sen (RPD). This is a particular phenotype of
drusen that may be missed on clinical exam
but is well visualized with OCT or FAF.

On OCT, RPD present as hyper-reflective
projections on top of the RPE, and on FAF,
they present as diffuse reticular alterations to
the FAF signal.* Identification of this phe-
notype is important as patients with RPD
have even higher incidence of developing
advanced-stage AMD (both CNV and GA)
than patients with large drusen.> In addi-

tion, they tend to have worse visual function, which could
be evident on functional tests such as dark adaptation.”®
Educate these patients heavily on the risk of conversion to
advanced disease and monitor them more carefully.

Stages of DR

DR, like AMD, is classically staged based on clinical
examination.*!® In addition, clinically significant macular
edema, an essentially outdated term, judged presence of
macular edema based on clinically visible thickening of
the retina. Since these categorizations, OCT and OCT-A
have been developed and give us a wealth of information
regarding diabetic retinopathy that cannot be visualized
with fundus exam alone.
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Fig. 4. Patient with clinically visible moderate nonproliferative DR with intraretinal hemorrhages, microaneurysms and cotton wool spots

Ak 4
7 Cle ¥ oS : fed 5 L7 ii2 ]
J '4’ 4 g/ A

i .

has diffuse inner retina thinning on the OCT cross-section scan (blue arrow shows position of the fovea). 0CT-A confirms significant

macular ischemia both in the superficial and deep capillary plexi that feed the inner retina.

L

Fig. 5. The cross-section OCT shows a very thin outer nuclear layer, especially temporally
(red arrow) but no frank loss of the photoreceptor integrity line. The thickness map of the
ONL only also appears very thin (bottom left). The FAF is essentially normal. The 10-2
visual field shows a ring scotoma most dense nasally and is highly suggestive of plaquenil
maculopathy. Findings were bilateral.

Fig. 6. A well-delineated
pachyvessel (top; blue arrow) and
several adjacent ones in a patient

with RPE disruption mimicking
AMD (bottom), a 72-year-old
Caucasian on AREDS2 for AMD.
Note the thickened choroid
(which should be thinner in
AMD) and two pachyvessels (red
circles), one of which is just
below the RPE disruption.
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Fig. 7. En face OCT-A allows viewing

at different depths and can highlight
pathologically dilated choroidal vessels
(pachyvessels), which typically show an
abrupt termination vs. gradually tapering.

For example, patients may have
presence of diabetic macular edema
on OCT that is not visible clinically.
OCTT cross-section scans may also
show regions of inner retinal thinning
suggestive of capillary non-perfusion.!!
OCT-A may show microvascular
alterations that are not detected clini-
cally, including macular ischemia, and
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Fig. 8. Multimodal imaging of a 34-year-old male with CSC. (A) FA in the early phase
highlights the triangular-shaped PED found on spectral-domain OCT (blue arrows).

(B) Late-phase FA shows leakage from this area, confirming an RPE microrip. Note the
centrally diminished choroidal fluorescence in late phase due to the large serous RD. (C)
EDI SD-OCT (Spectralis, Heidelberg) showed choroidal thickness of about 500pm with a
triangular-shaped PED and neurosensory RD, the latter of which increased as it got closer
to the fovea. Multimodal testing altered the initial treatment plan of observation to one of
referral for laser treatment. FA allows for visualization of the area of leakage that can be
targeted with laser treatment. This cannot be seen with OCT or OCT-A.

Fig. 9. Chronic serous detachment from CSC leading to RPE disruption shown by FA (left)
and FAF (right) in two different patients. FAF is very useful with CSC patients and can shed
some light on the condition’s chronicity with the discovery of gravitational tracts due to
shifting subretinal fluid.

Fig. 10. FA doesn't give a detailed view of choroidal pathology (left) due to the molecule’s
small size and ability to seep through choriocapillaris fenestrations, as well as a shorter
excitation wavelength that gets blocked by the RPE. ICGA (right) employs a larger molecule
that is protein-bound and excites in the infrared range, therefore reaching the deeper
structure. In this patient with polypoidal choroidal vasculopathy, or aneurysmal type 1
neovascularization, the BNVs can be seen with a dendritic-like pattern (red circle). The
“hot-spot” (blue arrow), which is pathognomonic for PCV, denotes the condition’s polyp.
These findings are not well-visualized with FA (left).
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Fig. 11. With significant pathology, OCT-A
sometimes has trouble segmenting. Here,
manual manipulation of the scan identifies
the polyp. These represent further

growth of the BVN under the shallow

RPE detachment (double layer sign, blue
circle) and continuing to proliferate on the
undersurface of the RPE detachment.

can be helpful to distinguish intrareti-
nal microvascular abnormalities from
retinal neovascularization.'?

OCT and OC'T-A were of great use
in diabetic retinal vascular damage
in a 37-year-old male type 2 diabetic
for 10 years who funduscopically
presented with moderate nonprolif-
erative DR with presence of intrareti-
nal hemorrhages, cotton wool spots
and microaneurysms (Figure 4). The
patient had poor blood sugar control
with a most recent Alc of 10%. The
patient complained of blurry vision
OD even with his new glasses and
was correctable to only 20/30 OD.

A 12-line radial OCT without EDI
was performed showing significant
inner retinal thinning, especially in
the vertical meridian (Figure 4). Inner
retinal atrophy on OC'T in a diabetic
patient should raise alarm for poten-
tial macular ischemia.!' A 10°x 10°
OC'T-A was taken to evaluate the
central macula vasculature confirm-
ing significant atrophy of both the
deep and superficial vascular plexus.!
These findings could not be visual-

2



Fig. 12. (A) Fundus photo of the yellow, subretinal lesion (blue
arrow) located in the superior temporal quadrant of the right eye.
(B) EDI-OCT (Spectralis, Heidelberg) through the SCC reveals a type
2 “rolling” lesion. Note the choroidal thinning above the lesion (red
arrow). (C) B-scan ultrasound using the 10MHz probe highlights
the echo-dense SCC (red arrow) with acoustic orbital shadowing
which appears much smaller but similar to the optic nerve which is
shown above this area (blue arrow). A choroidal melanoma would
demonstrate low to medium internal echoes. (D) A previously
ordered CT scan on a patient with SCC of the right eye (red arrow)
and a subtle one in the left (blue arrow), which was not visible

on clinical exam. Though not necessary in this case, sometimes
radiological testing can be a form of multimodal imaging.

Fig. 13. Baseline OCT shows OD (top) mild disruption of the RPE
however normal macular contour and choroidal thickness. 0S
(middle and bottom) shows mild choroidal folds that are typically
more visible in vertical scan line as seen here. Mild flattening of
foveal pit by vitreomachular adhesion and traction and similar
choroidal thickness as compared with OD.

ized clinically and suggest more advanced and significant
disease. The level of ischemia is likely the cause of the
patient’s reduced visual acuity and symptoms. The patient
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Fig. 14. Previously performed CT scan shows normal orbit and
globe OU.

Fig. 16. Widefield FAF shows extensive pigmentary alteration of the
left eye.

was counselled regarding the finding and need for strict
blood sugar control. In addition, the patient should be
followed more closely for potential complications, such as
retinal or iris neovascularization. It was recommended for
the patient to have a widefield FA to evaluate peripheral
retinal nonperfusion and rule out presence of clinically
undetectable retinal neovascularization.

Keeping it Old School

With new technologies such as OCT, OCT-A and FAF that
can give us a plethora of information in a few short minutes
or even seconds, we sometimes fail to acknowledge when
older technologies such as visual field testing can still be
useful.

Patients who take hydroxychloroquine (HCQ) must be
monitored for macular toxicity, and current guidelines from
the American Academy of Ophthalmology still recommend
that patients have annual testing with both SD-OCT and
visual field annually after five years of medication use.
Patients with increased risk for toxicity should be seen
annually following initiation of HCQ. Adjunct tests such

Fig. 15. Choroidal detachment in the left eye (blue arrow). Serous
RD (yellow arrow) and pigmentary changes (green arrow) are also
shown.

as FAF and multifocal electrogram may also be considered.
Classically 10-2 visual field testing has been recommended
either with white or red stimuli, but recently it is recom-
mended that those of Asian descent have 24-2 visual field
testing as findings may present more peripherally and not
in the parafoveal region.!

Figure 5 shows the importance of continued visual field
testing for a 1721b female patient who had been taking
HCQ 200mg BID for 20 years for rheumatoid arthritis. She
had no history of kidney or liver disease. OC'T" showed no
frank loss of the photoreceptor integrity line but was suspi-
cious for parafoveal outer nuclear layer thinning. Is this
toxicity or a variation of normal? FAF was essentially nor-
mal with no red flags raised. The most convincing evidence
for toxicity was the 10-2 visual field that showed repeatable
bilateral ring scotomas. This along with the OCT finding
and the high risk for toxicity at 20 years of medication use
made it a must to advise the rheumatologist to discontinue
the medication.

The Plot Thickens

For years, the B-scan ophthalmic ultrasound offered the
only multimodal glimpse of the choroid, albeit a low
resolution one. Because of this, separating it from the
surrounding retina and sclera was impossible. This, of
course, changed with the availability of OCT, and more
specifically, the 2008 description of EDIL.** By focusing the
instrument forward, the researchers captured inverted but
detailed high resolution images of the choroid.

Using this technique provided a fresh look at this
structure and led to one publication on pachychoroid
pigment epitheliopathy (PPE) and an introduction of the
“pachychoroid spectrum.”® The article’s title represented
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Fig. 17. OCT shows Increased choroidal thickness and folds as compared with the baseline OCT. Also, subretinal fluid as the result of

serous RD is notable.
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the first entity, followed by central
serous choroidopathy (CSC), pachy-
choroid neovasculopathy (PNV) and
finally polypoidal choroidal vasculopa-
thy (PCV), also known as aneurysmal
type 1 neovascularization. Later, focal
choroidal excavation and peripapillary
pachychoroid syndrome (PPS) were
added to the spectrum. The pachycho-
roid phenotype is not completely un-
derstood. It may result from choroidal
vascular hyperpermeability, which leads
to choroidal thickening, compression
of the choriocapillaris and subsequent
ischemic damage to the RPE and outer
retina.

But even after several years, some
practitioners have yet to embrace and
properly vet the spectrum, leaving them
vulnerable to misdiagnosing conditions
such as AMD and placing patients on
costly, unneeded supplements.

"This occurred with two patients who
were previously diagnosed with AMD
and prescribed AREDS2 (Figure 6). In
both cases, an EDI-OCT (Spectralis,
Heidelberg Engineering) revealed a
thickened choroid with pachyvessels,
which are pathologically dilated struc-
tures that can also be seen with OC'T-
A (Figure 7). RPE and outer retinal
damage typically occur just above the pachyvessel. These
presentations are consistent with PPE.

Persistent damage can disrupt the RPE barrier and al-
low fluid to seep into the subretinal space which causes a
serous retinal damage and signifies CSC (Figure §). Chronic
serous detachments can lead to advanced RPE disruption
(Figure 9). PNV consists of a type 1 neovascularization and
a shallow RPE detachment known as the “double-layer”
sign (Figure 10). PNV lacks extensive hemorrhage and exu-
date, unlike PCV, which has branching vascular networks
(BVNs) and polyp formation on the undersurface of a much
larger RPE detachment (Figures 10 and 11).

The B-side of Multimodal Imaging
For those who practiced in the pre-OCT era, the B-scan
ophthalmic ultrasound represented one of the only—and
possibly earliest—forms of multimodal imaging. A choroi-
dal melanoma, for instance, possesses distinct ultrasono-
graphic properties, including acoustic hollowness with low
to medium internal reflectivity.!® Knowing this allows the
practitioner to differentiate between a suspicious finding
and something more benign.

In this case, a 69-year-old Caucasian male presented

Fig. 18. Coronal (middle) and saglttal (top
and bottom) with and without enhancement
shows a difference in scleral thickness

of the left vs the right eye. In the sagittal
views, the presence of detached areas can
be seen (blue arrow).

with an elevated, yellow, subretinal
lesion outside the superior temporal
arcade OD (Figure 124). An EDI-
OCT through the area demonstrated
choroidal thinning above the lesion
(Figure 12B). B-scan ultrasonography
highlighted an echo-dense placoid
mass with acoustic orbital shadowing
resembling the presence of two optic
nerves (Figure 120).

Sclerochoroidal calcification (SCC)
is a deposition of calcium within
the sclera. They present as single or
multiple, round focal lesions along
the superior temporal arcades most
commonly seen in the elderly as an
incidental finding. SCCs appear pale
yellow, white or orange and can be flat
or up to 6mm in height.'” One study
analyzed 179 eyes of 118 patients
with SCC and found the vast majority
to occur in Caucasians (98%) with a
mean age of 69 (32 to 95 range) and a
60:40 female-to-male ratio.'® The worst
statistic, however, was the abysmal
rate of practitioners who diagnosed
the condition correctly (5%).'® Inter-
estingly, these can be picked up on
computed tomography (CT) imaging
(Figure 12D).

RSN

A Diagnosis of Exclusion

When discussing imaging technologies, many should also
consider the utility of non-ophthalmic procedures that
might help determine a patient’s diagnosis or etiologic fac-
tors of their conditions. Examples include carotid ultra-
sound or magnetic resonance imaging (MRI)/C'T imaging,
cardiac imaging and neuroimaging by C'T or MRI.

"The final diagnosis of this case was made by an MRI of
the orbit. A 79-year-old white female returned with recent
vision loss of he