
By Rahul T. Pandit, MD;  
Special to Ophthalmology Times® 

A 48-YEAR-OLD WOMAN pre-
sented via text message and telephone 
encounters with complaints of a 1-day 
history of mild conjunctival injection 
of her left eye, associated with mild 
pain and discomfort (day 1 of illness). 

She denied vision changes, pho-
tophobia, or discharge. She had an              
ocular history diagnosed by me 2 
years ago of 1 episode of mild iritis, 

with 2 subsequent episodes of inter-
mittent episcleritis, all in her left eye. 
Both conditions and all her prior epi-
sodes were associated with periods of 
personal stress. Her signs and symp-
toms had resolved within 1 week for 
each episode upon beginning treatment 
with topical steroid drops (loteprednol 
0.5% qid tapering to bid). She denied 
any medical history. 

Per my request, she visited a primary 
care physician on her initial episode 
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In era of COVID-19, ophthalmology can benefit from shifting dynamic
By T.Y. Alvin Liu, MD; Ferdinand K. Hui, MD;  
and Phillip H. Phan, PhD;                                                              
Special to Ophthalmology Times®    

NOT SURPRISINGLY, THE COVID-19 pandemic has 
significantly altered the US healthcare landscape. Although it is 

too early to know what the impact will be, there is evi-
dence of accelerated innovation and widespread 

changes in reimbursements and service 
modalities.1 

To “flatten the curve,” most 
states instituted social dis-

tancing and “shelter-in-
place” mandates. As a 

consequence, many 
nonacute and elec-
tive medical visits 
were replaced by 
telemedicine.2 

Given the unanswered questions of prevalence, transmissibility, 
and mortality rate of COVID-19, there is increasing consensus that 
telemedicine may become the “new normal” in medical practice. 

Further, experts theorize that the disease is likely to recur in 
the coming fall and winter.3 Combined with seasonal influenza, 
this second wave will require health care systems to accelerate 
the adoption of telemedicine. Indeed, the Centers for Medicaid 
and Medicare issued telemedicine CPT codes to support its 1135 
emergency waiver on March 6. 2020.4 

Our belief is that these measures will become permanent, with 
the likely seasonality of the COVID-19–influenza disease com-
plex. In this commentary, we explore the technological obstacles 
to the widespread adoption of telemedicine in ophthalmology and 
the resources required to make this transformation sustainable.

We believe that an analysis of telemedicine adoption needs 
to start from the patient’s perspective. The degree to which tele-
medicine can fully meet the needs of a patient will depend on 
the stage of their clinical journey. 

Continues on page 4: Telemedicine

The eyes offer 
conjunctival clue 
to COVID-19
A patient’s vision issues lead to another diagnosis

CLINICAL DIAGNOSIS

1 2

FIGURE 1      The patient’s left eye is 
consistent with mild diffuse conjunctival 
infection.  

FIGURE 2     The patient’s right eye has 
more diffuse injection than the left 
eye. (Photos courtesy of Rahul T. Pandit, MD)



INDICATIONS AND USAGE: RESTASIS® and RESTASIS MultiDose® ophthalmic emulsion are indicated to increase tear production in
patients whose tear production is presumed to be suppressed due to ocular infl ammation associated with keratoconjunctivitis sicca.
Increased tear production was not seen in patients currently taking topical anti-infl ammatory drugs or using punctal plugs.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS: RESTASIS® and RESTASIS MultiDose® are contraindicated in patients with known or suspected 
hypersensitivity to any of the ingredients in the formulation. 
WARNINGS AND PRECAUTIONS 
POTENTIAL FOR EYE INJURY AND CONTAMINATION: Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
USE WITH CONTACT LENSES: RESTASIS® and RESTASIS MultiDose® should not be administered while wearing contact lenses. If 
contact lenses are worn, they should be removed prior to the administration of the emulsion. Lenses may be reinserted 15 minutes 
following administration of RESTASIS® and RESTASIS MultiDose® ophthalmic emulsion. 
ADVERSE REACTIONS: In clinical trials, the most common adverse reaction following the use of cyclosporine ophthalmic emulsion
0.05% was ocular burning (upon instillation)—17%. Other reactions reported in 1% to 5% of patients included conjunctival hyperemia, 
discharge, epiphora, eye pain, foreign body sensation, pruritus, stinging, and visual disturbance (most often blurring).
PLEASE SEE NEXT PAGE FOR A BRIEF SUMMARY OF THE FULL PRODUCT INFORMATION.
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*Increased tear production was seen at 6 months when used as directed.1,2

 † Source: Managed Markets Insight & Technology, LLCTM, a trademark of MMIT Database, as of March 2020. Data are subject to change. Data are not guarantee of coverage, or partial or full payment,
by any payers. Actual benefi ts determined by respective plan administrators, insurer plans, coverage criteria, and formularies are subject to change without notice. Check each patient’s coverage
with applicable insurer. Allergan does not endorse any individual plan. Formulary coverage does not imply effi  cacy or safety.

RESTASIS® helps more of your 
patients make their own real tears.1,2*
For patients with decreased tear production 
presumed to be due to ocular infl ammation 
associated with chronic dry eye

94% AND 95% OF COMMERCIAL AND PART D PATIENTS ARE COVERED5†

Individual results may vary.
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WELCOME TO THIS ISSUE of Ophthal-
mology Times.®  

As the month of July unfolds, we have been see-
ing an increase in COVID-19 cases in a number of 
states. Our team continues to be the voice of reli-
able coverage of the coronavirus, detailing the facts 
without any hype. For the latest ophthalmology-
related information, you can follow us on social 
media. You also can find our latest coverage online 
at OphthalmologyTimes.com/Coronavirus.

On the cover of this issue of Ophthalmology 
Times,®  we focus on clinical diagnosis with Rahul 
T. Pandit, MD, who details a case in which the eyes 
offered a conjunctival clue to COVID-19.  He details 
the case in which a patient’s symptoms ultimately 
pointed to the coronavirus. Based on the symptoms, 
Pandit suggested the patient call the county health 
department in charge of COVID-19 testing and re-
port her medical issues over the previous days. Our 
cover also features an article looking at how oph-
thalmology can clear the hurdles to large-scale tele-
medicine adoption. 

Clinical diagnosis coverage also includes a look 
at thyroid eye disease, which is not limited to visual 
impairment. Yao Wang, MD, notes that it has major 
effects on quality of life and mental health.

Imaging remains an area ripe with innovation. 
We talk to Dimitrios Damopoulos, PhD, who dis-
cusses study results detailing how machine learn-
ing algorithms could help predict the course of non-
proliferative diabetic retinopathy.

Our special section in this issue takes a closer 
look at cutting-edge research in gene and drug ther-
apy. In this section, we talk to M. Dominik Fischer, 
MD, PhD, who details how gene therapy is offering 
hope for choroideremia. 

Gene therapy is providing some interesting areas 
of innovation. Gaurang Patel, PhD offers a glimpse 
at IOP homeostasis in glaucoma, noting that the use 
of single-cell RNA sequencing has identified 12 dis-
tinct cell types in the trabecular meshwork. 

There have been some interesting developments 
in therapeutics, and Eric Donnenfeld, MD, tells us 
about a dropless, hands-free medication regimen 
after cataract surgery that can benefit patients who 
prefer this option. 

Looking at device technology, we talked Karo-
linne Maia Rocha, MD, PhD, who points out that no 
truly perfect approach to completely restoring the 
eye’s accommodative ability. 

When it comes to surgery, patient satisfaction is 
a hallmark of success. Arun C. Gulani, MD, likes to 
say “Show me the patients.” He shares some insight 
detailing just how important this is today in the age 
of social media. ■

Summer ushers in 
progress, innovation 
Mike Hennessy Sr., Chairman and founder  
of Ophthalmology Times®’ parent company,  
MJH Life Sciences™

RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05% and  
RESTASIS MULTIDOSE® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® AND  
RESTASIS MULTIDOSE® PACKAGE INSERTS FOR FULL  
PRESCRIBING INFORMATION.
INDICATION AND USAGE 
RESTASIS® and RESTASIS MULTIDOSE® ophthalmic emulsion are 
indicated to increase tear production in patients whose tear production is 
presumed to be suppressed due to ocular inflammation associated with 
keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® and RESTASIS MULTIDOSE® are contraindicated in patients 
with known or suspected hypersensitivity to any of the ingredients in the 
formulation. [see Adverse Reactions]
WARNINGS AND PRECAUTIONS 
Potential for Eye Injury and Contamination 
Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
Use with Contact Lenses 
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. If contact lenses are worn, they should 
be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® and RESTASIS 
MULTIDOSE® ophthalmic emulsion.
ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the 
labeling: Potential for Eye Injury and Contamination  
[see Warnings and Precautions] 
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of 
cyclosporine ophthalmic emulsion 0.05% was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival 
hyperemia, discharge, epiphora, eye pain, foreign body sensation, pruritus, 
stinging, and visual disturbance (most often blurring).
Post-marketing Experience 
The following adverse reactions have been identified during post approval 
use of cyclosporine ophthalmic emulsion 0.05%. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
Reported reactions have included: hypersensitivity (including eye swelling, 
urticaria, rare cases of severe angioedema, face swelling, tongue swelling, 
pharyngeal edema, and dyspnea); and superficial injury of the eye (from the 
container tip touching the eye during administration).
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary: Clinical administration of cyclosporine ophthalmic emulsion 
0.05% is not detected systemically following topical ocular administration 
[see Clinical Pharmacology (12.3)], and maternal use is not expected to result 
in fetal exposure to the drug. Oral administration of cyclosporine to pregnant 
rats or rabbits did not produce teratogenicity at clinically relevant doses  
[see Data].
Data 
Animal Data: At maternally toxic doses (30 mg/kg/day in rats and 100 mg/
kg/day in rabbits), cyclosporine oral solution (USP) was teratogenic as 
indicated by increased pre- and postnatal mortality, reduced fetal weight 
and skeletal retardations. These doses (normalized to body surface area) are 
5,000 and 32,000 times greater, respectively, than the daily recommended 
human dose of one drop (approximately 28 mcL) of cyclosporine ophthalmic 
emulsion 0.05% twice daily into each eye of a 60 kg person (0.001 mg/
kg/day), assuming that the entire dose is absorbed. No evidence of 
embryofetal toxicity was observed in rats or rabbits receiving cyclosporine 
during organogenesis at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively. These doses in rats and rabbits are approximately 3,000 and 
10,000 times greater, respectively, than the daily recommended human dose.
An oral dose of 45 mg/kg/day cyclosporine administered to rats from Day 
15 of pregnancy until Day 21 postpartum produced maternal toxicity and an 
increase in postnatal mortality in offspring. This dose is 7,000 times greater 
than the daily recommended human dose. No adverse effects in dams or 
offspring were observed at oral doses up to 15 mg/kg/day (2,000 times 
greater than the daily recommended human dose).
 

Lactation 
Risk Summary
Cyclosporine is known to appear in human milk following systemic 
administration, but its presence in human milk following topical treatment 
has not been investigated. Although blood concentrations are undetectable 
following topical administration of cyclosporine ophthalmic emulsion 0.05% 
[see Clinical Pharmacology (12.3)], caution should be exercised when 
RESTASIS® and RESTASIS MULTIDOSE® are administered to a nursing 
woman. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for RESTASIS® and 
RESTASIS MULTIDOSE® and any potential adverse effects on the breast-fed 
child from cyclosporine.

Pediatric Use
Safety and efficacy have not been established in pediatric patients below the 
age of 16.

Geriatric Use
No overall difference in safety or effectiveness has been observed between 
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male 
and female mice and rats. In the 78-week oral (diet) mouse study, at doses of 
1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found 
for lymphocytic lymphomas in females, and the incidence of hepatocellular 
carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/
day, pancreatic islet cell adenomas significantly exceeded the control rate 
in the low-dose level. The hepatocellular carcinomas and pancreatic islet 
cell adenomas were not dose related. The low doses in mice and rats are 
approximately 80 times greater (normalized to body surface area) than 
the daily human dose of one drop (approximately 28 mcL) of cyclosporine 
ophthalmic emulsion, 0.05% twice daily into each eye of a 60 kg person 
(0.001 mg/kg/day), assuming that the entire dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic 
in the Ames Test, the V79-HGPRT Test, the micronucleus test in mice and 
Chinese hamsters, the chromosome-aberration tests in Chinese hamster 
bone-marrow, the mouse dominant lethal assay, and the DNA-repair test in 
sperm from treated mice. A study analyzing sister chromatid exchange (SCE) 
induction by cyclosporine using human lymphocytes in vitro gave indication 
of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies 
in male and female rats receiving oral doses of cyclosporine up to 15 mg/kg/
day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day 
normalized to body surface area) for 9 weeks (male) and 2 weeks (female) 
prior to mating.

PATIENT COUNSELING INFORMATION
Handling the Container
Advise patients to not allow the tip of the container to touch the eye or any 
surface, as this may contaminate the emulsion. Advise patients to not touch 
the container to their eye to avoid the potential for injury to the eye. 
[see Warnings and Precautions]

Use with Contact Lenses
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. Advise patients that if contact lenses are 
worn, they should be removed prior to the administration of the emulsion. 
Lenses may be reinserted 15 minutes following administration of RESTASIS® 
and RESTASIS MULTIDOSE® ophthalmic emulsion. 
[see Warnings and Precautions]

Administration
Advise patients that the emulsion from one individual single-use vial is to be 
used immediately after opening for administration to one or both eyes, and 
the remaining contents should be discarded immediately after administration.

Advise patients to read the Instructions for Use for detailed first-time use 
instructions for the multidose bottle.
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First, patients who are emotionally and cogni-
tively ready are more likely to accept the inherent 
limitations, such as the lack of body language in 
the encounter.5 Patients who require high fidel-
ity diagnostics, such as patients with neovascular 
age-related macular degeneration (NVAMD) who 

require regular optical coherence 
tomography (OCT) imaging, will 
benefit less from telemedicine, un-
less they have devices at home that 
can remotely provide the neces-
sary information to the provider. 
Finally, patients who require in-
vasive procedures, such as surgi-
cal repair for retinal detachment, 

are unlikely to benefit from telemedicine—unless 
they have access to facilities near home that offer 
robotic surgical capabilities combined with trained 
providers.

For the provider, a minimum viable telemedicine 
product must include secured video-based com-
munications platforms that are HIPPA compliant. 
The good news is that these features are now part 
of large electronic medical record (EMR) systems 
such as EPIC and Cerner.6 

For the patient, a minimum viable telemedicine 
platform needs to include reliable (ie, up-down 
bandwidth of at least 1.5 MB) internet service, 
a quiet and private location at home, and a high 
level of emotional and cognitive familiarity with 
the technology so it is not a barrier to the visit. 
Ultimately, a productive implementation of tele-
medicine in ophthalmology will de-
pend on where, along the typical 
patient’s clinical journey, the pro-
vider creates the greatest value and 
if the technology can deliver on that 
promise. Hence, the provider’s case 
mix is key to the technology adop-
tion decision. 

Using the retina subspecialty as 
a use case, we believe there are 2 
strategies to bring telemedicine to 
patients. The first involves wide-
spread deployment of home-based 
posterior segment imaging, such as 
a modular color fundus photography (CFP) system, 
which is capable of taking both posterior pole and 
ultrawide field images, can be self-administered 
by patients and integrated with smart phones for 
data collection and transmittal. 

For example, these technologies could be used 
to monitor for progression in patients with non-
proliferative diabetic retinopathy. Although home-
based OCT systems can be more informative for 
a range of conditions, OCT systems will likely be 
more difficult to implement in a home setting, as 
compared to CFP systems, due to larger sizes and 
higher costs. 

One potential solution is to incorporate artificial 
intelligence (AI) capabilities into CFP systems, as 
a surrogate for measuring OCT metrics. For exam-
ple, AI in the form of deep learning, trained with 
OCT metrics as the reference standard, has been 
shown to reliably detect retinal thickening in CFPs 
in eyes with diabetic macular edema.7 

The second strategy involves bringing state-of-
the-art, clinic-based imaging equipment to patients’ 
homes with a van, accompanied by certified oph-
thalmic photographers. For example, NVAMD pa-
tients can receive OCT imaging conveniently steps 
away from their homes, and the captured OCT 
images can be transmitted to ophthalmologists, 
who will decide whether the patients will need 
in-office treatments. 

A refinement of this strategy may include phar-
macy-based satellite locations, where anti-VEGF 
injections and nurse-practitioner-managed visits 
can be given.8 This approach could significantly 
reduce travel distance and waiting time, decom-
press existing clinic spaces, and enable clinic visits 
to be focused on the most urgent matters.

Approach 1 requires the research, development, 
and validation of new hardware that are high reso-
lution, affordable, and portable, as well as new soft-
ware, such as complementary AI algorithms. Some 
of this technology is already in early development.9 

The portable OCT system in the example cited 
costs of about $7000 (in 2018 US dollars), with 
technical capabilities comparable to more expen-
sive commercial systems. Although the further 
development of such technologies, such as in the 
mobile phone space,10 requires continued invest-
ments, the market for low-cost mobile devices in 
homes is growing, given the entry of such compa-
nies as Apple, Google, and Amazon. Approach 2 

is a service model innovation and 
does not require investments in the 
invention of new devices. 

However, it will require concomi-
tant capital investment in vehicles 
and the equipping of satellite loca-
tions. These costs could represent 
a financial burden for smaller oph-
thalmology practices that do not see 
a high volume of patients. The up-
front investments needed to install 
equipment in remote locations or if 
patients are required to bear part of 
the costs are likely to be unsustain-

able, unless the telemedicine CPT codes include 
reimbursements for home monitoring devices for 
a wide variety of conditions. 

Finally, although telemedicine can significantly 
bend the curve to health care access in rural areas 
and maintain social distancing in urban locations, 
patients’ ability and readiness to accept the tech-
nology in these settings can be a barrier that must 
be addressed. 

Ophthalmology faces unique obstacles in              
rapidly scaling up telemedicine capabilities in 
the new norm of social distancing. Many oph-
thalmic conditions, especially posterior segment 

diseases, require specialized imaging equipment 
to guide diagnosis and management—equipment 
that is not readily available to patients at home or 
at remote sites. 

Significant technological innovations and reor-
ganization/redeployment of existing technologies 
are required to enable teleophthalmology, and both 
approaches are capital intensive, which may pose 
additional obstacles given the current financial 
uncertainty. 

Despite these challenges, it is vital to develop 
these developing technologies to keep our patients 
and our staff safe, while treating the diseases of 
the eye. ■
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it is important 
to develop these 
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patients and staff 
safe, while treating 
the diseases of the 
eye
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Could pandemic  
impact well-being of 
ophthalmologists? 
Burdens with threat of COVID-19 could create issues for clinicians
By David Hutton

NEARLY HALF OF primary care 
physicians reported that their burn-
out is at an all-time high, largely due 
to financial pressures caused by the 
COVID-19 pandemic, according to a 
new survey. 

The survey, from The Larry A. 
Greene Center and the Primary Care 
Collaborative, found that the COVID-
19 pandemic is affecting the well-be-
ing of physicians. 

With physician burnout already a 
hot-button issue, the prospect of addi-
tional burden with the looming threat 
of COVID-19 could pose a real threat 
to clinicians, including ophthalmolo-
gists, moving forward.

Being a physician brings with it 
the ongoing struggle to balance work 
and personal life, and ophthalmolo-
gists are not immune to this issue. On 
the periphery is telemedicine, which 
could potentially lead to less burnout 
because physicians are able to opti-
mize their schedules with efficient 
time management.

According to the Larry A. Green 
Center survey, of the physician re-
spondents, 36% say their physical 
well-being has been suffered while 
45% say their psychological well-being 
has suffered. A further 44% say that 
their personal burnout has reached an 
all-time high and 48% reported their 
office burnout is at an all-time high. 

Compounding the issues, 63% of 
respondents are reporting that their 
stress is severe or near severe stress 
levels over the past week and 41% 
say they struggle to know when their 
workday ends.

According to the survey, the dam-
age has moved beyond the physicians, 
with 65% of respondents saying the 
well-being of their families has suf-
fered due to their work.

The survey found that the pandemic 
also continues to have a negative ef-
fect on practices, as 39% of respon-
dents say that they have needed to 
layoff or furlough clinicians or staff. 
A further 25% of respondents say that 
they have skipped or deferred their 
own salaries, and another five percent 
reported that their practice is now 
temporarily or permanently closed, 
the survey says.

Some patients are still being seen 
as 60% of survey respondents report 
their non-face-to-face patient volume 
is at an all-time high. Meanwhile 60% 
of survey’s respondents noted they 
are limiting well and chronic care 
and 14% say they have had telehealth 
billing be denied.

WHEN ASKED WHAT THEY NEED TO STAY 
OPEN, THE TOP RESPONSES INCLUDED:

21% need personal protective 
equipment as most have 

severely limited access to the 
equipment

16% need a return of in-person 
office visits as full workloads 

of non–in–person care is not enough 
to keep their practice viable

17% need financial assistance as 
increasing receivables are 

now inadequate for recovery from loss

12% need telehealth support to 
continue as it is becoming a 

key part of health care but not if the 
payment models is discontinued

The survey was fielded by The Larry 
A. Green Center, in partnership with 
the Primary Care Collaborative. The 
survey invitation was fielded June 
12-15, with thousands of clinicians 
across the country. 

Researchers in China conducted a 

separate cross-sectional study pub-
lished in JAMA Network Open Jour-
nal  in March. The study involved 
1257 health care workers in China 
during the coronavirus pandemic and 
reported troubling results. Among 
survey respondents, 50.4% had 
symptoms of depres-
sion, 34.0% reported 
i n som n i a ,  4 4 .6%                           
reported symptoms of 
anxiety and 71.5% re-
ported distress.

In a separate Med-
scape survey, 22% 
of ophthalmologists           
r e p o r t e d  f e e l i n g 
burned out, while just 
3% reported feeling                  
depressed. Only 8% 
reported feeling both. 

Amid a potential in-
crease in burnout dur-
ing the pandemic, medical errors, 
physician suicide, and depression 
are serious consequences.

Joan M. O’Brien, MD, pointed out 
that physicians start by taking a look 
inward. She is the William F. Norris 
and George E. de Schweinitz professor, 
chair of ophthalmology, University 
of Pennsylvania, and director, Scheie 
Eye Institute, Philadelphia.

According to O’Brien, physicians 
should live in the moment, which 
can be achieved both by leaving their 
work in the office and not bringing 
it home to the family. 

Physicians can start by putting 
down the cell phone, tablet or com-
puter. Disconnect for a time from 
email, and patient charts. This can 
be even more important during the 
pandemic. However, it is not all doom 
and gloom. 

The Medscape survey also asked 

about those on the flip side — the 
happiest. Plastic surgeons were at 
the top (41%), followed by those in 
public health/preventive medicine 
(40%) and ophthalmologists (39%).

There also are ways to lighten the 
load. 

Although telemed-
icine can contribute 
to burnout with in-
creased demands on 
working with technol-
ogy, it also presents 
an opportunity to ease 
the burden on physi-
cians. Telemedicine 
can help with f lexi-
bility, including flex-
ibility with the doc-
tors and their sched-
ule, and patients and 
their schedule because 
they able to reach the 

patients where they are at.  
As a result, telemedicine can help 

ophthalmologists manage time, and 
it helps patients make sure that they 
can be seen in a timely fashion.

The healthcare system is adapting 
to the modern world, albeit slowly. 
The sector typically has lagged be-
hind when it comes to adopting tech.

The health care environment—
with its packed work days, demand-
ing pace, time pressures, and emo-
tional intensity—can put physicians 
and other clinicians at an increased  
risk for burnout. 

While burnout can be an issue for 
medical professionals, following ex-
pert advice for de-stressing, self-care, 
positive self-talk, and focusing on the 
present can help stave off potential 
burnout. Physicians also can reach 
out to their peers for psychological 
support. ■

 ◗ Although burnout 
can be an issue for 
medical professionals, 
following expert 
advice for de-
stressing, self-care, 
positive self-talk, 
and focusing on the 
present can help 
stave off burnout.
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Treat MEfRVO With EYLEA 
From the Start 1-4

Please see Brief Summary of Prescribing Information on the following page.

IMPORTANT SAFETY INFORMATION AND INDICATIONS
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, 

or known hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•  Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal 

detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients 
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without 
delay and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.

•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including 
with EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal 
dosing with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be 
monitored and managed appropriately.

The Majority 
of Patients 
Achieved 
Signifi cant 
Improvement 
of ≥15 Letters 
at 24 Weeks1,*

VIBRANT (MEfBRVO)

53%‡

EYLEA 2 mg 
every 4 weeks
(n=91)

27%
control 
(n=90)

COPERNICUS (MEfCRVO)

56%§

EYLEA 2 mg 
every 4 weeks
(n=114)

12%
sham control 
(n=73)

GALILEO (MEfCRVO)

60%§

EYLEA 2 mg 
every 4 weeks
(n=103)

22%
sham control 
(n=68)

% patients gaining ≥15 ETDRS letters at 24 weeks from baseline 
vs control or sham control (primary endpoint)1, †

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Campochiaro PA, 
Clark WL, Boyer DS, et al. Intravitreal aflibercept for macular edema following branch retinal vein occlusion: the 24-week results of the VIBRANT study. 
Ophthalmology. 2015;122(3):538-544. 3. Boyer D, Heier J, Brown DM, et al. Vascular endothelial growth factor Trap-Eye for macular edema secondary to 
central retinal vein occlusion: six-month results of the phase 3 COPERNICUS study. Ophthalmology. 2012;119(5):1024-1032. 4. Holz FG, Roider J, Ogura Y, 
et al. VEGF Trap-Eye for macular oedema secondary to central retinal vein occlusion: 6-month results of the phase III GALILEO study. 
Br J Ophthalmol. 2013;97(3):278-284. 

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; age range: 42-94 years, 
with a mean of 65 years) were randomized to receive 1) EYLEA 2 mg administered every 4 weeks or 2) laser photocoagulation administered at baseline 
and subsequently as needed (control group).
The primary efficacy endpoint was the proportion of patients who gained at least 15 letters in BCVA at week 24 compared to baseline.
COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with MEfCRVO (N=358; age 
range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either 1) EYLEA 2 mg administered every 4 weeks (monthly) for the 
first 6 months or 2) sham injections (control) administered every 4 weeks (monthly) for a total of 6 injections.
In both studies, the primary efficacy endpoint was the proportion of patients who gained at least 15 letters in BCVA at week 24 compared to baseline.

*BCVA, as measured by ETDRS letters. 
†Last observation carried forward; full analysis set.
‡P<0.01 vs control.
§P<0.01 vs sham control.
BCVA = best-corrected visual acuity; ETDRS = Early Treatment Diabetic Retinopathy Study; MEfRVO = Macular Edema following 
Retinal Vein Occlusion (includes Macular Edema following Branch Retinal Vein Occlusion [MEfBRVO] and Macular Edema following 
Central Retinal Vein Occlusion [MEfCRVO]).

Visit HCP.EYLEA.US for a closer look at the data

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2020, Regeneron Pharmaceuticals, Inc. All rights reserved.  05/2020  
777 Old Saw Mill River Road, Tarrytown, NY 10591  EYL.20.04.0075

WARNINGS AND PRECAUTIONS (cont’d)
•  There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of  VEGF inhibitors, 

including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including 
deaths of unknown cause). The incidence of reported thromboembolic events in wet AMD studies during the 
first year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% 
(9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of 1824) 
in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA 
compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% 
(37 out of 578) in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) 
in the control group. There were no reported thromboembolic events in the patients treated with EYLEA 
in the first six months of the RVO studies.

ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections 

w ith EYLEA including endophthalmitis and retinal detachment. 
•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival 

hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular 
(Wet) Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), 
Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR).

In Prespecified 
Analyses, 
EYLEA Reduced 
Central Retinal 
Thickness2-4

The analyses of these endpoints were not multiplicity protected and are descriptive only. 
Anatomic measures were not used to influence treatment decisions.1

Mean change in central retinal thickness (μm), as measured by 
OCT, at 24 weeks from baseline2-4,*
VIBRANT (MEfBRVO)

-281†

EYLEA 2 mg 
every 4 weeks
(n=91)

-128
control 
(n=90)

COPERNICUS (MEfCRVO)

-457‡

EYLEA 2 mg 
every 4 weeks
(n=114)

-145
sham control 
(n=73)

GALILEO (MEfCRVO)

-449‡

EYLEA 2 mg 
every 4 weeks
(n=103)

-169
sham control 
(n=67)

* Last observation carried forward;
full analysis set.

†P<0.01 vs control.
‡P<0.01 vs sham control.
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Treat MEfRVO With EYLEA 
From the Start 1-4

Please see Brief Summary of Prescribing Information on the following page.

IMPORTANT SAFETY INFORMATION AND INDICATIONS
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, 

or known hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•  Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal 

detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients 
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without 
delay and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.

•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including 
with EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal 
dosing with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be 
monitored and managed appropriately.

The Majority 
of Patients 
Achieved 
Signifi cant 
Improvement 
of ≥15 Letters 
at 24 Weeks1,*

VIBRANT (MEfBRVO)

53%‡
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every 4 weeks
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27%
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sham control 
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% patients gaining ≥15 ETDRS letters at 24 weeks from baseline 
vs control or sham control (primary endpoint)1, †

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Campochiaro PA, 
Clark WL, Boyer DS, et al. Intravitreal aflibercept for macular edema following branch retinal vein occlusion: the 24-week results of the VIBRANT study. 
Ophthalmology. 2015;122(3):538-544. 3. Boyer D, Heier J, Brown DM, et al. Vascular endothelial growth factor Trap-Eye for macular edema secondary to 
central retinal vein occlusion: six-month results of the phase 3 COPERNICUS study. Ophthalmology. 2012;119(5):1024-1032. 4. Holz FG, Roider J, Ogura Y, 
et al. VEGF Trap-Eye for macular oedema secondary to central retinal vein occlusion: 6-month results of the phase III GALILEO study. 
Br J Ophthalmol. 2013;97(3):278-284. 

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; age range: 42-94 years, 
with a mean of 65 years) were randomized to receive 1) EYLEA 2 mg administered every 4 weeks or 2) laser photocoagulation administered at baseline 
and subsequently as needed (control group).
The primary efficacy endpoint was the proportion of patients who gained at least 15 letters in BCVA at week 24 compared to baseline.
COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with MEfCRVO (N=358; age 
range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either 1) EYLEA 2 mg administered every 4 weeks (monthly) for the 
first 6 months or 2) sham injections (control) administered every 4 weeks (monthly) for a total of 6 injections.
In both studies, the primary efficacy endpoint was the proportion of patients who gained at least 15 letters in BCVA at week 24 compared to baseline.

*BCVA, as measured by ETDRS letters. 
†Last observation carried forward; full analysis set.
‡P<0.01 vs control.
§P<0.01 vs sham control.
BCVA = best-corrected visual acuity; ETDRS = Early Treatment Diabetic Retinopathy Study; MEfRVO = Macular Edema following 
Retinal Vein Occlusion (includes Macular Edema following Branch Retinal Vein Occlusion [MEfBRVO] and Macular Edema following 
Central Retinal Vein Occlusion [MEfCRVO]).

Visit HCP.EYLEA.US for a closer look at the data

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2020, Regeneron Pharmaceuticals, Inc. All rights reserved.  05/2020  
777 Old Saw Mill River Road, Tarrytown, NY 10591  EYL.20.04.0075

WARNINGS AND PRECAUTIONS (cont’d)
•  There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of  VEGF inhibitors, 

including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including 
deaths of unknown cause). The incidence of reported thromboembolic events in wet AMD studies during the 
first year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% 
(9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of 1824) 
in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA 
compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% 
(37 out of 578) in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) 
in the control group. There were no reported thromboembolic events in the patients treated with EYLEA 
in the first six months of the RVO studies.

ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections 

w ith EYLEA including endophthalmitis and retinal detachment. 
•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival 

hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
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(Wet) Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), 
Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR).
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
Neovascular (Wet) Age-Related Macular Degeneration (AMD); Macular Edema Following Retinal Vein Occlusion (RVO); Diabetic 
Macular Edema (DME); Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments.  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure.  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events.  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of 
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through  96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience.  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 91 patients following BRVO in 
one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity.  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS.
8.1 Pregnancy 
Risk Summary 
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary 
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception 
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility 
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use.  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use.  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age in 
these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2019, Regeneron Pharmaceuticals, Inc.  
All rights reserved.
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EYLEA® (aflibercept) Injection full 
Prescribing Information. 

EYL.19.07.0306

EYL-20-04-0075-EYLHCP050 Journal Ad MEfRVO-Ophthalmology Times 2020_M1.indd   3EYL-20-04-0075-EYLHCP050 Journal Ad MEfRVO-Ophthalmology Times 2020_M1.indd   3 6/5/20   10:15 AM6/5/20   10:15 AM



OFFICIAL PUBLICATION SPONSOR OF

PRINTED IN

U.S.A.

MJH Life Sciences™ provides certain customer contact data (such as customers’ names, addresses, 
phone numbers, and e-mail addresses) to third parties who wish to promote relevant products, ser-
vices, and other opportunities that may be of interest to you. If you do not want MJH Life Sciences™ to 
make your contact information available to third parties for marketing purposes, simply call toll-free 
866-529-2922 between the hours of 7:30 a.m. and 5 p.m. CST and a customer service represent-
ative will assist you in removing your name from MJH Life Sciences™’ lists. Outside the U.S., please 
phone 218-740-6477.

Ophthalmology Times® does not verify any claims or other information appearing in any of the ad-
vertisements contained in the publication, and cannot take responsibility for any losses or other 
damages incurred by readers in reliance of such content.

Ophthalmology Times® cannot be held responsible for the safekeeping or return of unsolicited arti-
cles, manuscripts, photographs, illustrations or other materials.

Ophthalmology Times® is a member of the Association of Independent Clinical Publications Inc.

Library Access Libraries offer online access to current and back issues of  Ophthalmology Times® 
through the EBSCO host databases.

To subscribe, call toll-free 888-527-7008. Outside the U.S. call 218-740-6477.

C O N T E N T

Chief Medical Editor 
Peter J. McDonnell, MD
Group Editorial Director 
Sheryl Stevenson
sstevenson@mjhlifesciences.com
Executive Editor 
David Hutton 
dhutton@mjhlifesciences.com
Editor 
Lynda Charters Enoch  
lenochcharters@mjhassoc.com
Editor 
Alexandra Delaney-Gesing  
adelaney-gesing@mjhlifesciences.com

Copy Chief
Jennifer Potash
Copy Supervisors
Rachelle Laliberte 
Paul Silverman

Copy Editors
Cheney Baltz 
Georgina Carson 
Kirsty Mackay 
Amy Oravec
Anterior Segment Techniques
Ernest W. Kornmehl, MD
coding.doc 
L. Neal Freeman, MD, MBA
Money Matters 
John J. Grande, Traudy F. Grande,
and John S. Grande, CFPs®

Neuro-Ophthalmology 
Andrew G. Lee, MD
Ophthalmic Heritage 
Norman B. Medow, MD
Tech Talk 
H. Jay Wisnicki, MD
Uveitis Update 
Emmett T. Cunningham Jr,  
MD, PhD, MPH

D E S I G N / P R O D U C T I O N

Creative Director 
Robert McGarr
Senior Art Director 
Nicole Slocum
Graphic Designer 
Jennifer Toomey

Circulation Director
Jonathan Severn
Production Director
Keyonna Graham
Production Manager
Wendy Hall

P U B L I S H I N G / A D V E R T I S I N G

Publisher 
Erin Schlussel Stever 
eschlussel@MMHGroup.com
National Account Manager 
Cherie Pearson 
cpearson@MMHGroup.com
National Account Manager 
Kyle Feller 
kfeller@mjhlifesciences.com

Account Manager,  
Recruitment Advertising
Joanna Shippoli    
jshippoli@mjhlifesciences.com
Reprints, Permissions 
& International Licensing
Eric Temple-Morris    
etemple-morris@mmhgroup.com

A U D I E N C E  D E V E L O P M E N T

Audience Development Manager 
Kelly Kemper, kkemper@mjhlifesciences

C O R P O R A T E

Chairman & Founder
Mike Hennessy Sr
Vice Chairman
Jack Lepping
CEO & President
Mike Hennessy Jr
Chief Financial Officer
Neil Glasser, CPA/CFE
Executive Vice President,  
Operations
Tom Tolvé
Executive Vice President,  
Global Medical Affairs and  
Corporate Development
Joe Petroziello 
Senior Vice President, Content
Silas Inman

Senior Vice President, I.T.  
& Enterprise Systems
John Moricone
Senior Vice President,  
Audience Generation &  
Product Fulfillment
Joy Puzzo
Vice President,  
Human Resources  
& Administration
Shari Lundenberg
Vice President,  
Mergers & Acquisitions
Chris Hennessy
Executive Creative Director,  
Creative Services
Jeff Brown

JULY 15, 2020 ■ VOL. 45, NO. 12

9

editorial advisory boardeditorial advisory board

Ophthalmology Times® is a physician-driven media brand 
that presents cutting-edge advancements and analysis 
from around the world in surgery, clinical diagnosis, 
therapeutics, device technology, imaging, and gene 
therapy to elevate the delivery of progressive eye health 
from physician to patient.

MISSION STATEMENT

Ophthalmology Times®’ vision is to be the leading content resource  
for ophthalmologists.

Through its multifaceted content channels, Ophthalmology Times® will assist 
physicians with the tools and knowledge necessary to provide advanced 
quality patient care in the global world of medicine.

How to Contact Ophthalmology Times®
Editorial
Millennium Place East
25115 Country Club Blvd
North Olmsted, OH  44070
440-826-2800, FAX: 440-756-5227

Subscription Services
Toll-Free:  888-527-7008 or 

218-740-6477
FAX: 218-740-6417

Advertising
485 Route 1 South
Building F, Suite 210,
Iselin, NJ 08830-3009
732-596-0276, FAX: 732-596-0003

Ophthalmology Times® Industry Council

Leslie Amodei
Optos Inc, Vice President of Global Product 
Marketing

Rahim K. Hirji, RPh
Omeros Corp, Director - Marketing

Cody McKenzie
Glaukos, Director - Marketing

Tom Mitro
Aerie Pharmaceuticals  
President and Chief Operating Officer

Brian O’Neal
Alcon Laboratories Inc, Head of Marketing -  
Surgical

John Saharek
Imprimis Pharmaceuticals, President

Erin Schallhorn
Carl Zeiss Meditec, Sr Director, Medical Affairs 
and Professional Education 

Julie Speed
Johnson & Johnson Vision, Sr Director of 
Marketing Americas, Surgical

ASSOCIATE MEDICAL EDITORS

CHIEF MEDICAL EDITOR Peter J. McDonnell, MD, Wilmer Eye Institute, Johns Hopkins University, Baltimore, MD

Dimitri Azar, MD
University of Illinois, 
Chicago
Chicago, IL 

Anne L.  
Coleman, MD
Jules Stein Eye 
Institute, UCLA
Los Angeles, CA

Ernest W. 
Kornmehl, MD
Harvard & Tufts 
Universities
Boston, MA 

Robert K. 
Maloney, MD
Los Angeles, CA

Joan Miller, MD
Massachusetts Eye & 
Ear Infirmary
Harvard University
Boston, MA

Randall Olson, 
MD
University of Utah
Salt Lake City, UT

Robert Osher, MD
University of Cincinnati
Cincinnati, OH

Anterior Segment/Cataract
Cornea/External Disease

Ashley Behrens, MD
Wilmer Eye Institute, Johns Hopkins University
Baltimore, MD 

Elizabeth A. Davis, MD
University of Minnesota 
Minneapolis, MN

Uday Devgan, MD
Jules Stein Eye Institute, UCLA
Los Angeles, CA

Richard S. Hoffman, MD
Oregon Health & Science University 
Portland, OR

Samuel Masket, MD
Jules Stein Eye Institute, UCLA 
Los Angeles, CA

Bartly J. Mondino, MD
Jules Stein Eye Institute, UCLA 
Los Angeles, CA

Mark Packer, MD
Boulder, CO

Michael Raizman, MD 
Massachusetts Eye & Ear, Harvard University, Boston, MA

Ehsan “Ethan” Sadri, MD, FACS
Newport Beach, CA

Michael Snyder, MD 
Cincinnati Eye Institute
Cincinnati, OH

Farrell “Toby” Tyson, MD 
Cape Coral, FL

Glaucoma
Robert D. Fechtner, MD
SUNY Upstate Medical University
Syracuse, NY

Neeru Gupta, MD
University of Toronto 
Toronto, Canada

Richard K. Parrish II, MD
Bascom Palmer Eye Institute, University of Miami
Miami, FL

Robert Ritch, MD
New York Eye & Ear Infirmary 
New York, NY

Joel Schuman, MD
NYU Langone Medical Center
New York, NY

Kuldev Singh, MD
Stanford University
Stanford, CA

Joshua D. Stein, MD
University of Michigan
Ann Arbor, MI

Robert N. Weinreb, MD
Hamilton Glaucoma Center
University of California, San Diego

Neuro-Ophthalmology
Andrew G. Lee, MD
Blanton Eye Institute, Houston Methodist Hospital
Houston, TX

Oculoplastics/ 
Reconstructive Surgery

Robert Goldberg, MD
Jules Stein Eye Institute, UCLA
Los Angeles, CA

John T. LiVecchi, MD
University of Florida College of Medicine
Gainesville, FL

Shannath L. Merbs, MD
Wilmer Eye Institute, Johns Hopkins University
Baltimore, MD

Pediatric Ophthalmology
Norman B. Medow, MD
Albert Einstein College of Medicine
Bronx, NY

Jennifer Simpson, MD
University of California, Irvine
Irvine, CA

H. Jay Wisnicki, MD
New York Eye & Ear Infirmary, Beth Israel Medical Center,  
Albert Einstein College of Medicine
New York, NY

Practice Management
Joseph C. Noreika, MD
Medina, OH

Frank Weinstock, MD 
Boca Raton, FL

Refractive Surgery
William Culbertson, MD
Bascom Palmer Eye Institute, University of Miami
Miami, FL

Peter S. Hersh, MD
University of Medicine & Dentistry of New Jersey
Newark, NJ

Jonathan H. Talamo, MD
Harvard University
Boston, MA

Kazuo Tsubota, MD
Keio University School of Medicine
Tokyo, Japan

Retina/Vitreous
Stanley Chang, MD
Columbia University
New York, NY

David Chow, MD
University of Toronto
Toronto, Canada

Pravin U. Dugel, MD
Phoenix, AZ

Sharon Fekrat, MD
Duke University
Durham, NC

Julia Haller, MD
Wills Eye Institute, Thomas Jefferson University
Philadelphia, PA

Tarek S. Hassan, MD 
Oakland University
Rochester, MI

Michael Ip, MD 
Doheny Eye Institute
Los Angeles, CA

Carl D. Regillo, MD
Wills Eye Institute, Thomas Jefferson University
Philadelphia, PA 

Lawrence J. Singerman, MD
Case Western Reserve University
Cleveland, OH

Uveitis
Emmett T. Cunningham Jr, MD, PhD
Stanford University
Stanford, CA

Chief Medical Editors-Emeritus
Jack M. Dodick, MD
New York University School of Medicine
New York, NY (1976–1996)

David R. Guyer, MD
New York, NY (1996–2004)

JULY 15, 2020 :: Ophthalmology Times®



10 in this issuein this issue

THEMISTOCLES:  
EVERYONE’S SECOND CHOICE
Ancient election offers lesson to modern voters 

THEMISTOCLES WAS with-
out doubt one of the most important 
and colorful figures of Classical Ath-
ens.  Born in 524 BCE, he became a 
leading statesman and general and 
his emphasis on making Athens into a 
naval power ensured Greece’s survival 
against the greatest threat it had ever 
faced: mighty Persia. In his History of 
the Peloponnesian War, Thucydides 
states that “Themistocles was a man 
who exhibited the most indubitable 
signs of genius; indeed, in this partic-
ular he has a claim on our admiration 
quite extraordinary and unparalleled.”

He came from a middle class family 
and (like many geniuses) was appar-
ently not considered to be a gifted stu-
dent. As an adult politician, he is cred-
ited with building the city of Piraeus 
into the largest naval base in the Greek 
world, and argued that a strong navy 
would one day be needed for defense.  

In 490 BC, the Persian army, under 
Darius, invaded Greece. In the land 
battle of Marathon, the Greeks pre-
vailed and Persians retreated to lick 
their wounds.  During the next ten 
years, Themistocles grew the Athenian 
fleet from 70 to 200 triremes.  With a 
triple bank of rowers, the trireme could 
ram opposing ships and the soldiers 
(hoplites) aboard would leap onto the 
enemy vessel and slay their opponents.

A decade after his father failed to 
prevail at Marathon, Xerxes returned 
in 480 BC with his enormous army and 
navy, dwarfing the defensive forces of 
the Greeks. 

The Greek fleet, composed of the in-
dependent fighting forces of the vari-
ous city-states, needed an overall com-
mander. A naval historian friend tells 
me that an election was held to se-
lect the leader of the Greek armada, 
with each captain being given a vote 

for who should be the leader.  The 
vote was not helpful, as some 300 can-
didates each received a single vote 
when each and every captain voted for 
himself.  

A second election was then held, 
and this time the question being voted 
upon was: “If it must be someone other 
than you, who would you want to lead 
the fleet?” This time there was a clear 
answer, with virtually every vote cast 
for Themistocles.

Themistocles did not disappoint. 
Luring the large Persian vessels into 
a narrow strait, the smaller and more 
maneuverable Greek vessels picked off 
the invading ships one at a time, negat-
ing the Persian numerical advantage. 
The naval Battle of Salamis, still stud-
ied some 2500 years later, was a crush-
ing defeat for the Persians. Shortly 
thereafter the Greek land army pre-
vailed against the invading ground 
forces, and Persia ceased to be a threat. 
Themistocles had bought Greece some 
500 years of power, by which time the 
Romans would ascent to preeminence.

Themistocles was the man of the 
hour. Even the Spartans, traditional 
hated rivals of Athens, foisted honors 
upon him.

But Themistocles’ glory was short-
lived.  Only four years after his land-
mark victory, Themistocles was ac-
cused of being thirsty for power and 
riches and was exiled by his fellow 
Greeks. In a testament to what must 
have been his incredible political skills, 
Themistocles fled by merchant ship 
to—of all places—Persia, where he was 
welcomed by Ataxerxes I.  He spent 
the last decade of his life as governor 
of Magnesia, honored by the Persians 
whose navy he had destroyed, while si-
multaneously being declared a traitor 
and condemned to death in absentia 
by the Greeks whose country he had 
saved from the Persians! 

Personally, I love the idea of an elec-
tion in which all the candidates are 
forced to choose the person who—if it 
cannot be them—would be best quali-
fied to lead. ■

He can be reached at 727 Maumenee Building
600 N. Wolfe St., Baltimore, MD 21287-9278  
Phone: 443/287-1511 Fax: 443/287-1514
Email: pmcdonn1@jhmi.edu

By Peter J. McDonnell, MD
director of the Wilmer Eye  
Institute, Johns Hopkins 
University School of Medicine, 
Baltimore, and chief medical 
editor of Ophthalmology Times®.
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Clinical 
Diagnosis
1 The eyes offer 

conjunctival clue  
to COVID-19  
Conjunctivitis as a present 
complaint has been suggested 
based on the nature of 
COVID-19, but has not been 
definitely reported.

14 Thyroid eye disease: 
Not limited to visual 
impairment   
Reduced quality of life, mental 
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adverse effects of TED.

Imaging
17 Machine learning 

algorithms could 
help predict course 
of NPDR 
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tool for clinicians treating pa-
tients with diabetic retinopathy.
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Using single-cell RNA 
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Indication
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of signs and symptoms of dry eye disease (DED).

Important Safety Information
•  Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients.
•  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.

Please see Brief Summary of Prescribing Information on adjacent page.

 Novartis Pharmaceuticals Corporation 
One Health Plaza
East Hanover, New Jersey 07936-1080   © 2020 Novartis 5/20 XIA-1388813

SHE MAY NEED MORE THAN
ARTIFICIAL TEARS TO

DISRUPT INFLAMMATION
IN DRY EYE DISEASE1,2

Her eyes deserve a change.

References: 1. U.S. Food and Drug Administration. Code of Federal Regulations, Title 21, Volume 5 (21CFR349). https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/
cfcfr/CFRSearch.cfm?CFRPart=349&showFR=1. Accessed April 17, 2020. 2. Jones L, Downie LE, Korb D, et al. TFOS DEWS II Management and Therapy Report.  
Ocul Surf. 2017;15(3):575-628. 3. Xiidra [prescribing information]. East Hanover, NJ: Novartis Pharmaceuticals Corp; November 2019.

*In some patients with continued daily use. One drop in each eye, twice daily (approximately 12 hours apart).
†  Xiidra is an LFA-1 antagonist for the treatment of dry eye disease. Pivotal trial data: 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. Use of artificial tears was not allowed during 
the studies. The study endpoints included assessment of signs (based on Inferior fluorescein Corneal Staining Score ICSS on a scale of 0 to 4) and symptoms 
(based on patient-reported Eye Dryness Score [EDS] on a visual analogue scale of 0 to 100).3

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 ICSS (on a scale from 0-4; 0=no staining; 4=coalescent) was 
recorded at each study visit. At day 84, a larger reduction in inferior corneal staining favoring Xiidra was observed in 3 of the 4 studies.3

Choose twice-daily Xiidra
for lasting relief that can start

as early as 2 weeks.3*†
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing  
information. 
  1  INDICATIONS AND USAGE 

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
ment 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 Reactions (6.2)]. 

  6  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 studies 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 ≤ 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 reactions reported in 5%-25% of patients were instillation-
site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, 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 volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare cases of hypersensitivity, including anaphylactic reaction, bron-
chospasm, respiratory distress, pharyngeal edema, swollen tongue, 
and urticaria have been reported. Eye swelling and rash have been 
reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to inform 
any drug-associated risks. Intravenous (IV) administration of lifitegrast 
to pregnant rats, from pre-mating through gestation Day 17, did not 

produce teratogenicity at clinically rele vant systemic exposures. 
Intravenous administration of lifitegrast to pregnant rabbits during 
organogenesis produced an increased incidence of omphalocele at 
the lowest dose tested, 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 sys-
temic 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 Phar-
macology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from pre-mating 
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 five, 400-fold the human plasma expo-
sure 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 gesta-
tion Days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit. 
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Beating burnout  
with camaraderie
For many physicians, “moral injury” may be actual issue
By Lynda Charters; Reviewed by Ruth D. Williams, MD

THE AGENCY FOR Health Care Research 
and Quality defines burnout as a “long-term stress 
reaction marked by emotional exhaustion, deper-
sonalization, and a lack of personal accomplish-
ment,” according to Ruth D. Williams, MD, CEO of 
the Wheaton Eye Clinic, Wheaton, Illinois.

In ordinary times, that is certainly true. In to-
day’s landscape, amid the coronavirus disease 2019 
pandemic, the situation may be worse.

Advice abounds on dealing with burnout, but in 
many cases the advice focuses on common-sense 
techniques such as eating healthy, practicing yoga, or 
spending time outside. These might be good options, 
but may not address the specific needs of physicians.

M O R A L  I N J U R Y : 
A  D I F F E R E N T  P E R S P E C T I V E

Williams related an alternative approach to address 
burnout.1 According to Williams, Dean et al in Fed-
eral Practitioner suggested that the “concept of burn-
out resonates poorly with physicians. It suggests a 
failure of resourcefulness and resilience, traits that 

most physicians have finely honed 
during decades of intense training 
and demanding work.”1

Instead of burnout, the authors 
proposed the concept of “moral in-
jury,” originally used to describe 
soldiers returning from war with a 
type of posttraumatic stress disorder 

that resulted from their exposure to acts that were 
not aligned with their moral beliefs, she explained.

The authors described this reaction as something 
other than burnout, such as a “conflict of values.” 
Williams  said this related to physi-
cians because the “things that we 
do in health care or pressures ex-
perienced by physicians sometimes 
put our moral values into conflict.”

Although physicians are bound to 
put patients first, other things often 
get in the way, such as prior autho-
rizations, costs of drugs, co-pays, 
high insurance deductibles, formu-
lary exemptions, malpractice risks, 
and private equity. 

“One thing that creates conflict for physicians are 
all the different entities that are beholden to their 
quarterly profits and how that puts stress on phy-
sicians in many ways,” Williams said.

C O N F L I C T S  O F  V A L U E S
Williams described stress situations that likely many 
physicians experience. After transitioning to a new 
health records system, she described experiencing 
neck and back pain and sought relief from mas-
sage therapy.

However, her later insight into the physical ail-
ments after learning about the theory from  Dean et 
al was that perhaps her physical discomfort was re-
lated to how the new medical record system changed 
her relationships with her patients. She found that 
her attention had turned away from the patients 
to satisfying the medical record system and that 
the pain was induced by twisting around to look 
at her patients. 

Williams also recounted the case of a young Af-
rican American patient whose IOP was low but the 
visual fields continued to deteriorate. He had medi-
cal insurance with a high deductible and could not 
afford the magnetic resonance imaging that Wil-
liams recommended. When the patient did not meet 
his next scheduled appointment, she attempted re-
peatedly to make contact with him. Finally, he said 
again that he could not afford $2000 for imaging.

This caused her to ask multiple questions about 
what the real issue was. 

“What is the conflict here? What is 
the insidious attack? Does the hospital 
charge too much for imaging? Is the 
deductible too high? Does our whole 
system isolate suggest a pool of these 
people who cannot afford health care? 
What is my malpractice risk if imag-
ing is not performed?” 

Williams continued, “If imaging is 
performed and uncovers a central le-
sion, he still cannot afford health care.”

In line with moral injury, Williams, as the phy-
sician, is the one who is in the middle and the one 
who worries about the patient.

According to Williams, the Dean et al note that  
“navigating an ethical path among such intense and 

competing drivers is emotionally and morally ex-
hausting,” which is what happened in that scenario. 

Considering moral injury, Williams said she be-
lieves that burnout and moral injury are similar. 

The Medscape National Physician Burnout and 
Suicide Report 2020 was published in January, and 
showed that the factors that contribute to burnout 
in physicians are the same things that cause ten-
sions, such as a lack of respect, increasing electronic 
health record requirements, and a lack of control 
and autonomy. However, Williams pointed out that 
a difference when considering moral injury is that 
perspective does not put the burden on physicians 
to resolve the problem.

She suggested that physicians focus on maintain-
ing the physician-patient relationship and attack-
ing each problem in a very practical and specific 
way. For example, she highlighted the frustration 
of dealing with prior authorization, a problem that 
the American Academy of Ophthalmology is work-
ing to address. This is a very specific way that oph-
thalmologists can modulate attacks on their ability 
to remain good physicians, she said.

Another aspect is addressing problems as a group 
develops camaraderie, which can alleviate stress.

She concluded by reminding ophthalmologists 
that they can draw their individual healing from 
the knowledge that they help preserve vision. 

“This gives us a core value that affects our lives 
deeply,” she said. Williams challenged ophthalmolo-
gists as a community to unite and attack problems 
1 at a time and while they improve their quality of 
life in the office. ■

REFERENCE
1. Dean W, Talbot S, Dean A. Reframing clinician distress: 

moral injury not burnout. Fed Pract. 2019;36(9):400-402.
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T
hyroid eye disease (TED) goes far beyond 
simply affecting patients’ vision. It has 
a profound effect on their quality of life 
(QOL) and mental health, as well, ac-
cording to the authors of a recent survey, 
which reflected physicians’ perceptions 
of the disease’s impact on their patients. 

The FDA recently approved teprotumumab-trbw 
(Tepezza; Horizon Therapeutics) to treat TED. The 
administration’s drug trial snapshot released on Janu-
ary 21, 2020, noted that after 6 months of treatment, 
a higher proportion of patients treated with teprotu-
mumab-trbw (71%-83%) demonstrated a reduction 
in proptosis compared with patients treated with 
placebo (10%-20%).1

The inflammation associated with TED plays a big 
role in the disease pathology. Retro-orbital and orbital 
inflammation cause eyelid retraction, proptosis, and 
periocular swelling. In patients with severe inflam-
mation, vision is compromised because of exposure 
of the cornea and compression of the optic nerve.

Although the inflammation can subside in about 
3 years, it leaves behind disfiguring sequelae, visual 
changes, and dry eye, reported the study authors, 
who conducted the survey to determine physicians’ 
perspectives on TED and how they clinically man-
aged their patients’ condition.

In the online survey, endocrinologists and ophthal-
mologists responded to questions about the degree 
to which the disease affected their patients’ school 
and work attendance, social function, enjoyment of 
everyday activities, driving, and psychological well-
ness. The physicians were asked to provide informa-
tion on up to 4 patients who had moderate to severe 
TED. The authors then studied the disease’s comor-
bidities, visual symptoms, and structural changes to 
gain an understanding of its impact on QOL.

R E S U L T S
According to a press release detailing the investi-
gators’ findings, 181 physicians (108 ophthalmolo-
gists, 73 endocrinologists) responded to the survey 
with information on 432 and 282 patients, respec-
tively. Most patients were women (65.3%), the av-
erage patient age was 49.4 years, and 102 patients 
had severe TED.2

The authors reported that QOL and psychological 
well-being were the most severely affected factors, 

both with a score of 4.1 on a scale of 1 to 7 used to 
rate impact (1 representing not at all impaired and 
7 representing extremely impaired).

The data showed that 36.4% of patients experienced 
anxiety and/or depression; significantly more patients 
with moderate TED experienced anxiety (28.4%) com-
pared with those with other degrees of TED (13.7%). 
Patients with moderate and severe TED experienced 
depression more often compared with those with mild 
disease (21.6% vs 17.8%, respectively).

After subdividing patients based on higher and 
lower QOL impairment, the investigators found that 
66.2% of patients experienced a greater impact on 
their QOL. “These patients had shorter disease du-
ration, higher clinical activity scores, and a higher 
proportion of severe disease than patients with lower 
quality of life impact,” the investigators reported.

The QOL impact scores for patients 
with severe TED were significantly 
higher than those for patients with mod-
erate disease (5.2 vs 4.0, respectively). 
Patients with higher QOL impact had 
more pain; however, both groups ex-
perienced intense ocular dryness and 
grittiness that was equally prevalent 
in both groups (84.2% and 84.8%, re-
spectively). Others reported pain and 
discomfort symptoms including photophobia, pain 
with ocular movement, and pain in primary gaze.

Patients with a higher QOL impact experienced 
the vison-related signs and symptoms of TED sig-
nificantly more often (P < .001). These included de-
creased vision, diplopia, and color vision changes. 
The investigators also observed more orbital and 
ocular changes in the group with higher QOL im-
pact, most notably proptosis, soft tissue swelling, 
and conjunctival redness.

The authors ultimately concluded that moderate 
and severe TED highly affects patients’ QOL. In ad-
dition, more than a third of patients had a mental 
health issue, which is almost double the proportion 
of US adults in the general population.

“Our findings agree with previous studies that pa-
tients with more severe TED and more active disease 
had a greater quality of life impact. Diplopia resulting 
from uneven motility restrictions and proptosis inde-
pendently have negative effects on patients’ quality 
of life. Diplopia is a principle driver of occupational 

disability, and the quality of life decreases associ-
ated with strabismus are largely driven by diplopia,” 
the authors commented.

T R E A T I N G  T E D
Yao Wang, MD, one of the study’s authors, is a neu-
roophthalmologist and oculoplastics specialist who 
sees patients with TED in her practice. “Because of 
the heterogeneity of the clinical presentation of TED, 
the treatment will vary depending on the patients’ 
complaints and symptoms,” she said. “Patients with 
mild, nondebilitating symptoms can be managed con-
servatively with eye drops and lubrication, whereas 
those with progressive, active disease may benefit 
from [infusions of] teprotumumab-trbw, which was 
just approved by the FDA for treatment of TED.”

Wang also noted that patients can undergo sur-
geries such as orbital decompression, 
strabismus surgery, and periocular 
aesthetic reconstructive procedures 
as needed.

Wang concluded that when phy-
sicians examine patients with TED, 
they must assess not only the physi-
cal symptoms—such as eye bulging, 
blurry vision, and pain—but also the 
impact of the disease on overall QOL. 

“This gives the physician a more complete picture of 
how TED is affecting their patients on a daily basis 
and provides important considerations when mak-
ing treatment decisions,” she said. ■
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Thyroid eye disease: Not 
limited to visual impairment
Reduced quality of life, mental health issues are major adverse effects of TED
By Lynda Charters; Reviewed by Yao Wang, MD
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Sinai Medical Center in Los Angeles, California. 

 ◗ Thyroid eye disease 
has major effects on 
quality of life and 
mental health. 

TAKE-HOME 

clinical diagnosisclinical diagnosis
14 JULY 15, 2020 :: Ophthalmology Times®



100%

Pres
erv

ativ
e

Free

100% PRESERVATIVE FREE

Now Easier to Prescribe

ZIOPTAN® is a registered trademark of Merck Sharp & Dohme Corp. and is used 
under license. ZIOPTAN® is licensed by Pharmaceutical Co., Ltd.
Express Scripts is a registered trademark of Express Scripts Strategic 
Development, Inc. OPTUMRx is a registered trademark of Optum, Inc.

©2020 Akorn, Inc. 1925 West Field Court, Suite 300 Lake Forest, IL 60045

Additional Practice Support Available At: 

MyAkornEyeCare.com

JA013 Rev 6/20

  Now a preferred brand on  

Express Scripts®  
Preferred Drug list

  Now covered on >90% of  

OPTUMRx®  
Medicare Part D Plans

New Improved 
Coverage



for a physical exam, which was reportedly normal. 
Baseline routine blood work as well as a basic auto-
immune profile were reported as normal. 

Due to countywide, emergency stay-at-home orders 
resulting from the COVID-19 pandemic, instituted 
2 days prior to her symptom onset, an in-office for-
mal exam in the clinic was deferred. As a result, she 
communicated by phone, sending photos via text. 
Her vision appeared stable and equal between the 2 
eyes when testing herself in her surroundings. Her 
photo was consistent with mild diffuse conjuncti-
val injection of the left eye. (Figure 1.)

There was no sign of perilimbal injection. There 
appeared to be mild watery discharge and the cor-
neal light reflex appeared normal. Her right eye 
showed no abnormalities. At this point, the diagno-
sis was possible inflammatory ocular disease based 
on her history. I gave her the option to treat with a 
topical NSAID or steroid eye drop, but she deferred 
in favor of monitoring.

Three days later (day 4 of illness), she complained 
of contralateral right eye injection greater than the 
left, with minimal improvement of her left eye symp-
toms. The right eye also exhibited mild foreign body 
sensation and pain, but no photophobia or vision 
changes. A photo of her right eye (Figure 2) revealed 
more diffuse injection than in her left eye. She de-

nied any other symptoms, but upon direct question-
ing conceded to a 1-day history of mild nasal con-
gestion, consistent with a history of 
seasonal allergic rhinitis.

I requested a video chat, to which 
she agreed. Using consumer video-
conferencing technology, she was able 
to focus the camera on her eyes while 
retracting first her right then her left 
lower eyelid, revealing mild inferior 
conjunctival injection and an irregular 
light reflex off the inferior palpebral 
conjunctiva in both eyes. Because of 
my concern for follicular conjuncti-
vitis and her history of nasal congestion, I inquired 
into her social history and exposure to severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). 

She lived with her son and brother, but did not know 
of any specific exposure. 

Due to the limitations in quantities of available 
diagnostic testing and a true understanding of the 
extent and spread of SARS-CoV-2, I felt she might be 
showing signs of what has been described as COVID-
19 conjunctivitis.1-3 

In her case, however, the ocular symptoms were 
the initial presentation, further confounded by a his-
tory of ocular inflammatory disease in 1 eye. Never-
theless, I urged her to obtain a COVID-19 test. The 
traditional means of obtaining tests, whether through 
the patient’s county health department facility or 
private hospital laboratories, would require screen-
ing positive for more traditional symptoms, includ-
ing fever and cough. With my guidance, she entered 
her clinical information on her county’s COVID-19 
screening website but was denied a test due to lack 
of traditional symptoms. 

At this point, I suggested she directly call the county 
health department in charge of COVID-19 testing and 
report the history as above. With some hesitation, I 
also suggested she indicate that she had experienced 
a mild cough and possible fever. As a result, she was 
able to qualify to receive a test and was added to a 
queue for testing the following morning (the earli-
est slot they could provide). 

The patient obtained a nasopharyngeal swab test 
in the drive-through county facility on day 6 of ill-
ness. Seven days later (day 13 of illness), she received 
a positive SARS-CoV-2 result. During this time, her 
ocular symptoms slowly resolved, but interestingly, 
on day 10 of illness, she did develop anosmia, which 
resolved the following day as did her nasal congestion. 
No other COVID-19 related symptoms were present.

As a result of a positive diagnosis, the patient main-

tained quarantine for 14 days from the test date (7 
days after her result returned), which may have helped 

avoid further spread of the virus. 
In keeping with usual county de-

partment protocols, her contacts were 
notified and those of concern were 
tested as well. The patient was very 
grateful to me for helping her obtain 
a correct diagnosis and enabling her 
to undertake the appropriate precau-
tions that may have helped prevent 
illness among her family and friends.

At the outset of the pandemic it was 
not possible to fully characterize the 

various clinical presentations of the disease, due to 
the inability to test patients at desirable levels. As we 
have learned more over time, it is evident the virus 
can present with nontraditional symptoms alone, as 
well as be present in asymptomatic patients. 

Conjunctivitis as a presenting complaint has been 
suggested based on the nature of the virus, but has 
not been definitely reported.4-5

The lesson for me from this case was that if I am 
strongly suspicious of a particular diagnosis, I may 
have to counsel a patient in a manner that will ob-
tain for them the level of care needed to help avoid 
further complications to themselves or others in their 
community. The contrary argument is that a nega-
tive test in this patient’s case could have resulted 
in a waste of valuable county resources. That, I be-
lieve, is where a high degree of suspicion and the 
strength of clinical judgment must determine one’s 
course of action. ■
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“At the outset of the pandemic it was not 
possible to fully characterize the various 
clinical presentations of the disease, due to 
the inability to test patients at desired levels.”     
Rahul T. Pandit, MD



Machine learning algorithms could 
help predict course of NPDR
ETDRS-DRSS an invaluable tool for clinicians treating patients with diabetic retinopathy
By Lynda Charters; Reviewed by Dimitrios Damopoulos, PhD

ACCORDING TO RESULTS 
of a recent study, it may be possible 
to predict through machine learning 
which patients will have improve-
ments in their mild nonprolifera-
tive diabetic retinopathy (NPDR). 

Features based on retinal imaging 
were more predictive of improve-
ments compared to features based 
on patient demographics and sys-
temic measurements. The ability 
to predict improvements in NPDR 
may facilitate more personalized 
monitoring of patients.

The Early Treatment Diabetic Ret-
inopathy Study-Diabetic Retinopa-
thy Severity Score (ETDRS-DRSS) 
has been an invaluable tool for cli-
nicians treating patients with dia-
betic retinopathy (DR). The severity 
score guides clinicians regarding 
expectations of disease worsening 
based on each level of progression. 

“A single step on the scale represents a clinically 
meaningful change. Progression in the ETDRS-DRSS 
is associated with development of vision-threatening 
DR,” according to Dimitrios Damopoulos, PhD, lead 
author of the study. 

Even the early stages of DR are associated with 
life-changing effects, as patients’ quality of life can 
be affected even before there is a clinically measur-
able loss of central vision.1,2 Therefore, studying the 
changes in DR severity early on may identify patients 
who have a higher risk of progression to visual loss 
from the disease, he explained.

A L G O R I T H M  D E V E L O P M E N T
Because time is of the essence in DR, Damopoulos 
and colleagues set a 3-pronged goal: to develop an 
initial machine learning algorithm to help predict im-
provements in DR in patients with mild NPDR, to test 
the algorithm’s capability to identify rapidly advanc-
ing disease during its early stages, and to evaluate 
the changes in severity over 2 years in patients with 
mild NPDR in the C-Tracer (95 patients at baseline, 
93 at 2 years) and EUROCONDOR (NCT01726075;

340 patients at baseline, 338 at 2 years) studies 
who had not been treated with intravitreal therapies.

According to Damopoulos, investigators first ana-
lyzed the statistics of improvement and worsening 

of the DRSS from baseline to 2 years. He reported 
that at 2 years there was only a handful of patients 
who showed a 2-step worsening and less than 7% 
in each study had a 2-step improvement.

“Considering these characteristics of the study 
population, we focused on predicting the 1-step 
level of improvement,” he said. For this task, after 
excluding patients who could not improve further, 
they ended up with 288 patients from both studies. 
Of these, 123 improved, 148 remained unchanged, 
and 17 worsened. Finally, they trained the algo-
rithms and assessed how they performed in pre-
dicting improvements based on specific families 
of baseline features, such as the demographics and 
systemic measurements, features based on retinal 
imaging, and the combination of those 2. 

A N A L Y S I S
The patient demographics and systemic measure-
ments included age (mean, 62.7 years), gender (65.6% 
male), diabetes duration (12.2 years), hemoglobin A1C 
(7.22), and cholesterol profile. The retinal and func-
tional features included the central subfield thick-
ness, number of microaneurysms, DRSS level, and 
best-corrected visual acuity.

Damopoulos explained that features from both 
studies were used to train random forest machine 

learning models to predict whether 
individual subjects were improv-
ers or nonimprovers after 2 years.

The results showed that using 
features of retinal imaging alone, or 
in combination with demographic 
and systemic features, the respective 
average areas under the curve were 
73% and 74%. The results with the 
demographic and functional fea-
tures alone was 57%, he reported.

Conclusions reached were that 
combining all the features provided 
the higher predictive outcome for DR 
improvement in patients with mild 
NPDR, and the features of retinal    
images had a higher predictive value 
than the demographic and systemic 
features. Importantly, using predic-
tive machine learning models in pa-
tients with mild NPDR may facilitate 
personalized monitoring and follow-
up, according to Damopoulos.

Moving forward, continued work in this research 
will attempt to predict 2-step changes and worsen-
ing of DR. 

The investigators plan to use longer observational 
periods and employ larger datasets for modeling, 
possibly by complementing the dataset with simi-
lar patient groups from other clinical trials, Damo-
poulos concluded. ■
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ADVANCES CONTINUE TO PROGRESS FOR INNOVATIONS IN GENE AND DRUG THERAPIES

LEADING-EDGE RESEARCH IN

Special Report   ) GENE AND DRUG THERAPY

Investigators, led by Fischer, evaluated the safety 
and efficacy of AAV2-REP1 therapy in a phase 2, 
single-center, open-label, randomized clinical 
trial conducted at the University of Tübingen in              
Germany. The 6 male patients were treated with a 
single, 0.1-mL subretinal injection of 1011 genome 
particles after vitrectomy.

The primary outcome at 2 years was a change 
in the best-corrected visual acuity (BCVA) in the 
treated eye compared with the fellow eye. The                             
secondary end points were the effects of treatment 
on microperimetry variables, the change in the area 
of fundus autofluorescence, and the findings on                        
optical coherence tomography.

The results showed that by the time of the 2-year 
evaluation, the BCVA in the treated eye had in-
creased by 3.7 letters compared with no change 
in the control eye; the difference did not reach sig-
nificance (P = .43). 

The retinal sensitivity increased by 10.3 dB in the 
treated eyes and 9.7 dB in the fellow eyes at 2 years, 
a difference that also did not reach significance (P 
= .74). Fischer reported that 5 of the 6 treated eyes 
had improvements in all or some of the microperim-
etry parameters, including retinal sensitivity, peak 
retinal sensitivity, and/or gaze fixation area. 

The treated eyes had mean declines compared 
with baseline of 21% in the preserved area of fundus 
autofluorescence, 23% in the preserved ellipsoidal 
zone, and 5% in the subfoveal choroidal thickness. 
The changes in the fellow eyes were similar.

No serious adverse effects (AEs) were associated 
with the treatment. About half of the reported AEs 
were ocular and were the same as those experienced 
by patients after vitrectomy.

The authors concluded that the results showed the 
potential of AAV-mediated gene therapy for CHM. 

“Gene therapy with AAV2-REP1 was associated 
with maintenance or improvement of the visual acu-
ity, although no significant difference was found 
from control eyes,” Fischer said. “Our study further 
adds to the evidence that gene therapy with AAVs-
REP1 may be well tolerated, with no severe adverse 
effects occurring in the study patients.” 

Fischer added that continued investigations could 
more precisely define the efficacy and safety of gene 
therapy with AAV2-REP1 in CHM. ■

REFERENCE
1. Fischer MD, Ochakovski GA, Beier B, et al. Efficacy and 

safety of retinal gene therapy using adeno-associated 
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(FIGURE 1) These images show the remaining island of 
residual tissue targeted by gene therapy at treatment. 
The image at left is 1 week after treatment. (Photos courtesy 
of M. Dominik Fischer, MD, PhD)

GENE THERAPY OFFERS 
HOPE FOR CHOROIDEREMIA
Visual acuity was improved or maintained in 
patients with rare disease
By Lynda Charters; Reviewed by M. Dominik Fischer, MD, PhD

G
ene therapy for choroideremia, a rare, de-

generative inherited disease, with adeno-

associated virus 2 receptor (AAV2) im-

proved or maintained vision in the af-

fected patients treated.1 There is currently 

no approved treatment for this disease, 

which results from mutation in the CHM gene.

M. Dominik Fischer, MD, PhD, explained that choroi-

deremia is a good candidate for gene therapy because 

the CHM gene is small, which facilitates its packaging in 

an AAV2 capsid and the easy access and immune-privi-

leged state of the eye. In addition, the vision loss in this 

disease may be reversible to some extent. The mutation 

in the CHM gene leads to an absence of functional ras-

associated binding escort protein 1 (REP1). 

take-home
 ◗ Gene therapy to 

treat choroideremia 
showed potential 
for maintaining or 
improving vision.

M. DOMINIK FISCHER, MD, PHD
e: dominik.fischer@uni-tuebingen.de
Dr Fischer has no financial disclosures related to this content. 
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Amid pandemic, friendly 
bugs can help protect the 
eye from infection
Researchers note more study of conjunctivitis  
is needed in patients with COVID-19 
By Lynda Charters; Reviewed by Anthony J. St. Leger, PhD

THE EYE IS blessed with a 
friendly environment that has a 
protective effect against infection. 
Investigators have reported that 
tears from colonized mice provide 
the ocular surface with improved 
protection from pathogens such 
as Candida albicans and Pseudo-

monas aeruginosa, both of which can cause ocu-
lar infection.

This is good news because, according to Anthony 
J. St. Leger, PhD, an assistant professor in the de-
partments of ophthalmology and immunology at the 
University of Pittsburgh School of Medicine in Penn-
sylvania, the eye was thought to be an “immune 
privileged” site, which implied that the organ was 
largely ignored by the immune system. Indeed, the 
eye is armed with various mechanisms that dampen          
excessive inflammatory responses. 

However, we do know that active 
immune responses occur routinely in 
and around the eye. 

A great balancing act of inflammation 
must be struck to preserve visual acu-
ity, as a nonexistent immune response 
would leave the eye susceptible to infec-
tious insults and an overactive inflam-
matory response would result in irre-
versible damage. In the case of the cor-
nea, excessive inflammation can lead 
to corneal scarring and the need for a 
corneal transplant. 

Investigators like St. Leger and others are trying 
to understand the mechanisms governing the line 
between infection and inflammatory disease. St. 
Leger has focused the attention of his lab on the 
conjunctiva. In a murine study of ocular surface 
disease,1 St. Leger and colleagues demonstrated the 
power of immune responses against commensal 
bacteria at the ocular surface. The investigators 
isolated Corynebacterium mastitidis and showed 
that the bacterium elicited a specific interleukin-17 
response that drove the production and release of 
protective antimicrobials into the tears. The anti-
microbials in turn protected the eye from Candida 

albicans and Pseudomonas aeruginosa.
St. Leger and his colleagues concluded that there 

was “direct evidence that a resident commensal mi-
crobiome exists on the ocular surface and identi-
fied the cellular mechanisms underlying its effects 
on ocular immune homeostasis and host defense.”

“Specifically, when a potential pathogen is pres-
ent, the innate immune cells mobilize and start to 
initiate the immune response with development of 
inflammation,” he explained. 

Cells in the conjunctiva appear, he pointed out, 
“have a hairpin trigger. Whenever the cornea be-
comes infected, the cells from the conjunctiva mo-
bilize and infiltrate the cornea and do their best to 
eliminate any infections.”

The powerful antimicrobial activity in the tears is 
aided by the high concentration of salt, which helps 
prevent any microbes from successfully adhering 

to the eye or infecting the eye. There 
is also a relatively high concentration 
of antibodies in the tears that have the 
capability of binding bacteria, viruses, 
or allergens and washing them away, 
preventing extended exposure and the 
potential generation of an overactive in-
flammatory response.

This scenario emphasizes the impor-
tance of an adequate tear film layer to pro-
vide ultimate protection. In diseases such 
as dry eye, this ability is compromised. 

“If the eye is not continually bathed in 
tears, the integrity of junctions between 

cells becomes weaker and bacteria have a better 
ability to bind and cause disease,” St. Leger said. 

T H E  P A N D E M I C ’ S  I M P A C T 
Initial reports on the effect of the coronavirus dis-
ease 2019 on the eye found that the incidence of 
conjunctivitis was very low, occurring in less than 
0.1% of cases. In contrast, conjunctivitis develops 
in from 0.5% to 1% of hospital cases of influenza.2

This suggested that there were few cases of con-
junctivitis; however, more recent evidence suggests 
that the prevalence of conjunctivitis is higher than 
reported initially,3 St. Leger said. He noted that more 

cases will have to be studied to determine if the 
conjunctivitis is similar to another virus such as 
influenza or totally different.

St. Leger cited 2 studies,4,5 which indicate that 
human and mouse cornea and conjunctiva possess 
the receptors for the coronavirus.

“This suggests that the virus, when it is there, 
can bind and can infect the tissue,” he said.

“Preclinical and clinical studies are needed to look 
at the possible ocular manifestations of the virus,” 
St. Leger added. “In some cases, conjunctivitis is 
ignored because it is not a major ocular problem, 
but the recognition of the presence of conjunctivitis 
could suggest that the person is actively shedding 
the coronavirus, which is a serious problem in the 
current pandemic.”

St. Leger reported that studies are underway to 
examine how the virus behaves in ferrets and non-
human primates that are receiving doses of virus 
in small liquid droplets aimed at the eyes to deter-
mine a phenotype. These data are forthcoming. ■
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take-home
 ◗ The eye is armed 

with various 
mechanisms that 

dampen excessive 
inflammatory 

responses, such 
as the ocular 
microbiome.

Dr St Leger
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U
ntil now, IOP elevations 
have been managed med-
ically or surgically, but 
the most recent research 
is looking below the sur-
face to get to the root 
causes of glaucoma. 

Scientists at Regeneron Pharmaceu-
ticals and Duke Uni-
versity have been col-
laborating to do just 
that and have identi-
fied 12 cell types that 
are involved in reg-
ulating the IOP and 
mapped region-spe-
cific expression of the 

candidate genes involved.
According to Gaurang Patel, PhD, 

lead author of the study, glaucoma is a 

leading cause of irreversible blindness. 
“It occurs when increased pres-

sure inside the eye damages the optic 
nerve,” Patel said. “Current treatments 
alleviate that pressure, but it’s not 
fully known how it increases. We set 
out to identify the molecular struc-
ture of an area of the eye that helps 
regulate pressure.” 

Importantly, while conventional treat-
ments lower IOP and slows progres-
sion of the glaucoma, the progression 
of the visual field damage continues. 
Patel and colleagues wanted to look 
past this to determine the hows and 
whys of dysregulation of the conven-
tional outflow pathway in glaucoma.  

According to Patel, using single-cell 
RNA sequencing, a high-throughput 
process that analyzes the RNA mol-

ecules expressed by genes, the team 
identified 12 distinct cell types in the 
trabecular meshwork [TM] and sur-
rounding tissue. 

“The TM is a specialized area of 
eye tissue that acts like a membrane, 
regulating fluid outflow. If the eye is 
a sink, the trabecular 
meshwork is its drain,” 
he said. “How the drain 
gets ‘clogged,’ leading 
to high IOP and even-
tually the vision loss of 
glaucoma is not known. 
Better understanding of 
this very complex tissue 
may help lead to future 
treatment approaches for glaucoma.”

The investigators obtained the ex-
pression profiles of 17,757 genes from 
8,758 cells in 8 human donor eyes. By 
so doing, they identified 2 expression 
patterns, i.e., myofibroblast- and fibro-
blast-like, from the cells in the TM, 
which is the primary outflow pathway 
in the eye; they also found Schwann 
cell and microphase macrophage sig-
natures in the TM. Schlemm’s canal 
(SC) is the other primary component 
in the outflow pathway and it had a 
combination of lymphatic/blood vas-
cular gene expression.  They localized 
select glaucoma-related genes to the 
specific cell populations in the out-
flow tract. 

Other expression clusters were found 
in cells in tissues adjacent to the TM 
and SC in the unconventional uveo-
scleral outflow pathway.

“From the most abundant to the 
least, the cell signatures included 
Schwann cell-like, TM1 fibroblast-
like, smooth muscle cell, TM2 myofi-
broblast-like melanocyte, macrophage, 
pericyte, vascular endothelial cell, T 
cell/natural killer cells, lymphatic-like 
endothelial cell, myelinating Schwann 

cell, and epithelial cell clusters,” the 
investigators reported. 

G E N E  I N V O L V E M E N T
Many genes have been found to be 
involved in glaucoma. The investi-
gators looked at a few to determine 

which cell clusters they 
were present in. For ex-
ample, the mutations in 
the MYOC gene cause 
glaucoma and angiopoi-
etin-like 7, which has 
an elevated expression 
level in the aqueous in 
glaucomatous eyes. 

In the current study, 
“MYOC was highly expressed in TM1, 
TM2, and smooth muscle clusters and 
was expressed at high levels in the 
TM and at lower levels in the ciliary 
muscle, Schlemm’s canal, and scleral 
fibroblasts. Similarly, angiopoietin-
like 7 was found in both TM1 and 
TM2 clusters, but the expression was 
more limited,” they reported. 

The importance of this study is that 
the genes that are relevant in glau-
coma were mapped to the genes in 
the conventional outflow pathway.

The identification of 12 distinct 
cells types in and near the conven-
tional outflow pathway emphasizes 
the diversity of the cells that are ac-
tively engaged in regulating the out-
flow function and IOP control. 

The current findings may pave the 
way for developing novel glaucoma 
drugs for newly identified targets in 
glaucoma. ■

IOP homeostasis in glaucoma: 
Looking below the surface
Using single-cell RNA sequencing, 12 distinct cell types ID’d in trabecular meshwork
By Lynda Charters; Reviewed by Gaurang Patel, PhD

GAURANG PATEL, PHD
e: gaurang.patel@regeneron.com
Dr Patel is a shareholder in Regeneron Pharmaceuticals, and 
is an employee of Regeneron Pharmaceuticals in Tarrytown, 
New York.

 ◗ New research is 
looking past just 
regulating the IOP, 
using gene therapy 
to help patients. 

TAKE-HOME 

Dr Patel

(FIGURE 1)   The 12 cell types identified in the study are shown in this chart.                            
(Chart courtesy of Gaurang Patel, PhD)

tS
N

E_
2

tSNE_1

50-

25-

0-

-25-

-25 0 25

gene therapygene therapy
22 JULY 15, 2020 :: Ophthalmology Times®



P
atients expressed a strong preference for 
a dropless medication regimen after cat-
aract surgery compared with a conven-
tional regimen of topical medications. 

In addition to the convenience of not 
instilling eye drops multiple times a 
day for up to 4 weeks postoperatively, 

there was no significant difference in pain or in-
flammation when both regimens were compared. 
In addition, the dropless regimen was less expen-
sive, according to Eric Donnenfeld, MD, John A. 
Hovanesian, MD, and Chad Hummel, MD.

The dropless regimen is comprised of dexameth-
asone ophthalmic insert 0.4 mg (Dextenza, Ocular 
Therapeutix), ketorolac and phenylephrine (Omid-
ria, Omeros Corp), and intracameral 
moxifloxacin 500 mcg, all of which 
are in a punctal plug that is inserted 
at the end of surgery. 

The conventional regimen included 
the standard topical regimen of pred-
nisolone acetate 1% administered 
4 times daily for 2 weeks and then 
twice daily for 2 weeks, moxifloxa-
cin 0.5% administered 4 times daily 

for 10 days, and ketorolac administered 4 times 
daily for 4 weeks.

T H E  S T U D Y
The investigators conducted a randomized, self-
controlled, prospective clinical study to compare 
the standard (control) and dropless (experimental) 
regimens for safety and ocular efficacy for control-
ling postoperative ocular pain, inflammation, and 
infection associated with cataract surgery.

A total of 56 patients (25 men, 31 women) were 
included in the study. Each patient underwent se-

quential bilateral cataract 
surgery 2 weeks apart and 
was randomly treated with 
the dropless regimen in 
1 eye and the standard 
topical regimen in the fel-
low eye.

Donnenfeld reported 
that no significant differ-
ences were seen at any 
postoperative time points 
in the 2 groups in cell and 
flare, postoperative pain, 
best-corrected visual acu-
ity, or macular thickness 
at 2 weeks, 1 month, and 
2 months after cataract 
surgery.

No cases of endophthal-
mitis or cystoid macular 
edema developed in either 
group. Two patients in the 
dropless group required 

rescue topical prednisolone acetate 1% for inflam-
mation, and 1 patient in the standard drop group 
had rebound iritis requiring additional predniso-

lone acetate 1%. Six patients in the 
topical medication study developed 
significant superficial punctate ker-
atitis (SPK). No endophthalmitis or 
cystoid macular edema developed 
in the topical group.

When patients were questioned 
about which eye regimen they pre-
ferred, 96% (P < .0001) of patients 
chose the eye randomized to the 

dropless regimen; 2 of 56 patients preferred the 
standard topical regimen. 

The investigators reached the following conclu-
sions. Compared with a traditional eyedrop regi-
men, patients receiving dexamethasone ophthalmic 
insert/ketorolac and phenylephrine + intracam-
eral moxifloxacin expressed a strong preference 
for the dropless regimen. No significant differ-
ences were seen in pain and the summed ocular 
inflammation score. No endophthalmitis developed 
in either group. 

The dropless regimen significantly reduced the 
out-of-pocket expenses for patients because it con-
tains a preservative-free corticosteroid. Also, there 
was less SPK and no medication toxicity.

“Dropless intracameral and intracanalicular in-
sert delivery medications following cataract surgery 
are safe, and preservative-free,” Donnenfeld con-
cluded. “These options are an efficacious alterna-
tive to traditional topical medications, increasing 
compliance, improving the ocular surface, and ben-
efiting social distancing,” Donnenfeld concluded. ■

Dropless, hands-free 
regimen key for patients 
Following cataract surgery, option is proving to be preferred method during recovery
By Lynda Charters; Reviewed by Eric Donnenfeld, MD

ERIC DONNENFELD, MD
e: ericdonnenfeld@gmail.com
Eric Donnenfeld, MD, is founding partner at Ophthalmic Consultants of Long Island and 
Connecticut, a clinical professor of ophthalmology at New York University in New York, 
and a Trustee of Dartmouth Medical School in Hanover, New Hampshire. John A. Hova-
nesian, MD, is a clinical assistant professor at the University of California Los Angeles, 
Stein Eye Institute. Chad Hummel, MD, is in private practice in Massapequa, New York. All 
authors reported being consultants to Ocular Therapeutix, which funded the study.

 ◗ A hands-free 
treatment regimen is 
found to be safe and 
effective compared 
with a conventional 
eyedrop regimen.

TAKE-HOME 

An insert can provide a dropless medication for patients after cataract surgery, increasing 
compliance and aiding social distancing. (Photo courtesy of Eric Donnenfeld, MD)

Dropless intracameral 
and intracanalicular 
insert delivery 
medications following 
cataract surgery are safe, 
and preservative-free.

—Eric Donnenfeld, MD
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N
o truly perfect approach to completely 
restoring the eye’s accommodative abil-
ity currently exists. A variety of today’s 
presbyopia-correcting IOLs can, how-
ever, correct patients’ distance refractive 
error while at the same time improve 
both intermediate and near vision. Sur-

geons increasingly can provide more spectacle inde-
pendence for patients; however, not all patients are 
candidates for such premium technologies. 

Surgeons have come to under-
stand that specific amounts of higher 
order aberrations (HOA), particularly 
spherical aberration, can increase 
a patient’s overall depth of focus. 
With the finding that IOLs specially 
designed to neutralize spherical ab-
erration could improve quality of 
vision, IOL manufacturers began 

to develop aspheric implants. 
Today, many surgeons implant aspheric IOLs—

with negative spherical aberration—to neutralize the 
inherent spherical aberration of the cornea. The in-
dustry has also introduced aspheric aberration-free 
implants that are made to preserve the cornea’s pre-
existing corneal aberration. 

B A C K G R O U N D
The enVista (Bausch + Lomb) family of IOLs are 
aspheric and aberration-free. Because no aberrations 
are induced with the enVista platform, surgeons are 
able to preserve the cornea’s natural positive aspheri-
cal aberration of, on average, + 0.24 um to + 0.27 
um for a 6-mm pupil size.1 

These factors are important for pa-
tients’ visual function because there 
is a strong correlation between spher-
ical aberration and depth of focus.2 
There are benefits to the eye’s having 
a specific amount of spherical aber-
ration to enhance the depth of focus. 

There is a “sweet spot” of about 
0.30 to 0.4 um of aberration. Too much 
aberration, and quality of vision will 
suffer; patients with significant aber-
ration may see halos or glare around 
lights, as well as decreased contrast 
sensitivity.1 But with the enVista MX60E monofocal 
implant, for example, patients targeted for plano can 

experience good distance vision and depth 
of focus.3

Due to the defocus tolerance with this plat-
form’s monofocal implant, excellent image 
quality is provided.4 A variety of factors such 
as pupil size, total corneal HOA, and corneal 
asphericity (Q value) affect individual patients’ 
range of vision with monofocal IOLs, so it is 
important to note no single lens provides a 
one-size-fits-all solution. Ultimately, pseudo-
accommodation is relative to the unique fea-
tures of the patient’s optical system, not just 
the implant chosen or postsurgical changes. 

After an IOL is placed in the capsular bag during 
cataract surgery, a natural decentration of about 0.3 
mm to 0.4 mm occurs. Moreover, the aberration-
free attributes make the lens more tolerant to this 
natural decentration.5

An aberration-free implant platform is especially 
important for eyes that are not perfect.3 

To be most successful at achieving the target re-
fraction, I always perform optical biometry with IOL-
Master (Zeiss), corneal topography, and tomography. 
Because ocular surface disease can masquerade a 
patient’s astigmatism, corneal imaging is also cru-
cial. In addition, I perform an examination of the 
macula with optical coherence tomography to rule 
out any retinal pathology.

T O R I C  M O D E L
To allow patients to achieve the best visual out-
comes possible, it is incumbent on refractive cat-
aract surgeons to also correct astigmatism at the 

time of the procedure. Almost three-
quarters of cataract patients have 
more than 0.50 D of astigmatism,6 
yet toric implants account for less 
than 10% of procedures. Even just 
0.50 D of residual astigmatism may 
have an impact on both patients’ 
functional and low-contrast acuity.7 

The enVista toric platform provides 
110° of capsular bag contact. The 
toric implant also features a greater 
than 300% radial compression force 
compared with traditional hydro-
phobic acrylic implants.8 

In the FDA approval study for the MX60T (n 
= 108), 94.4% of eyes implanted with the tech-

nology had 5° or less rotation from the close of 
case through 180 days, and no patients required 
a secondary surgical intervention. In a prospec-
tive, single surgeon study of the enVista toric (n 
= 53), 92% of patients had less than 0.50 D of re-
sidual astigmatism, and 94% of patients could see 
well enough to pass a driver’s license vision test 
without glasses.4 Additionally, 83% of patients 
had uncorrected distance visual acuity of 20/25 
or better.4 These results are similar to what I have 
experienced in my practice.

Another added benefit to the enVista toric tech-
nology is its improved material properties that 
help enhance and speed up its optic recovery.* 

Toric implants have a higher chance of rotation 
if not fully opened during the case; efficiency in 
terms of case time is also an important factor cou-
pled with placement precision. All implants on the 
enVista platform provide glistening-free optics,11 
and the technology is available in a range of cyl-
inder powers as low as 1.25 D11 or about 0.77 D at 
the corneal plane. This allows for a greater range 
of patients to have astigmatic correction.6 The en-
Vista toric lenses are currently the only IOLs in 
the United States that can correct less than 1.00 
D of corneal astigmatism.

C O N C L U S I O N
Surgeons must seek to understand each patient’s per-
sonality and discover which individual goals are key. 
No matter the technology used, it is necessary to cus-
tomize the implant choice based on the patient’s needs 
to achieve optimal refractive outcomes. ■

*Compared to the previous generation of enVista IOLs

Aspheric, aberration-free IOL 
leverages technology for performance
Monofocal, nonofocal toric options offer enhanced optic recovery
By Karolinne Maia Rocha, MD, PhD; Special to Ophthalmology Times® 

 ◗ No matter the 
technology used, 
it is necessary to 
customize the implant 
choice based on 
the patient’s needs 
to achieve optimal 
refractive outcomes.

TAKE-HOME 

Dr Rocha

An enVista Toric IOL. (Photo courtesy of Karolinne Maia Rocha, MD, PhD)
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A DISPOSABLE and adjustable eye patch (MASK-it Eye Patch) is 
a novel alternative to traditional modalities for monocular occlusion 
that offers advantages for both patients and practices, said office ad-
ministrator Barbara Masket.

“The disposable eye patch is hygienic, adjustable, and easy to 
use,” said Masket, who designed the patch. “It provides patients 
with a cleaner and more comfortable covering than the reus-
able and unsanitary ‘pirate patch’ and it saves time spent by 
technicians between patients and fellow eye exams.”

Masket works at Advanced Vision Care, Los Angeles, where 
she is involved in evaluating technicians’ skills in performing 
visual field testing. Her observations about the negatives of the 
pirate patch used for visual field testing motivated her to come 
up with a better solution for eye occlusion. Now the need for a 
hygienic solution is even more evident

F I N D I N G  B E T T E R  S O L U T I O N
“Typically, the pirate patch is cleaned with alcohol pads before each 
use, but that introduces cost, adds time to the procedure, and does not 
eliminate risk for infection transmission,” Masket explained.

“Moreover, eye pads or tissues are applied to the closed eye, 
under the pirate patch, inducing dark adaptation and compress-
ing the globe, potentially disturbing the ocular surface,” she 
added.

There is a waiting period to allow the fellow eye to recover 
from dark adaptation and to allow the ocular surface to recover 
and to remove any loose eyelashes.

Loosening of lashes is a common problem because many 
patients doing the visual field testing have glaucoma and are 

using prostaglandin analogue medications that promote eyelash 
growth. Furthermore, patients complain that the strap of the pi-
rate patch disturbs their hair and facial make-up.

As she began to develop the concept for a new patch, it be-
came apparent that the product would need to be translucent to 
prevent dark adaptation, self-adherent, have an adjustable vault 
to accommodate individual anatomy, and be easy for techni-
cians to use. She envisioned that the product would be faster, 
cleaner, better and less costly than the traditional pirate patch. 
Now, however, the need for a cleaner solution to monocular  
occlusion is self-evident.

A P P L Y I N G  T H E  P A T C H
The patch replicates the contour of an eyeshield. A partial slit bisect-
ing the larger portion allows the patch to be fashioned into a cone of 
variable depth and results in a covering that fits all orbital configura-
tions without compressing the lids or lashes. 

The disposable eye patch is applied to the face by positioning 
the tapered portion over the bridge of the nose at the level of 
the eyebrows and pressing lightly around the circumference.

After the procedure for the first eye is completed, the patch 
is easily removed and can be placed over the fellow eye. Gener-
ally, the patch will adhere properly when reused in this man-
ner, unless a patient has particularly oily skin, Masket said.

In addition to its use as an eye covering for visual field test-
ing, the patch can be used in other applications, such as to oc-
clude the fellow eye in patients undergoing LASIK.

The patches come on a roll in a box that contains 500 units, 
and like stickers, are simply peeled away from the backing 
paper. ■

THIS ARTICLE ORIGINALLY APPEARED IN OPHTHALMOLOGY TIMES AND IS BROUGHT TO YOU BY MASK-IT EYE PATCH. 

Disposable eye patch fills niche for 
improved HYGIENIC occlusion
Patch designed to provide cleaner, more comfortable covering than reusable ‘pirate patch’ 
Pirate Patch Unsafe for VFs in the  COVID-19 Era 
By Cheryl Guttman Krader

BARBARA MASKET
e: maskitpatch@gmail.com
The disposable eye patch is available at www.MASK-it-EyePatch.com. The eye patch is trademarked and patent 
pending. As owner, Barbara Masket has a direct financial interest.

 ◗ The disposable, self-adherent eye patch was designed to 
be translucent and have an adjustable vault to accommodate 
individual anatomy, as well as be easy for technicians to use.

TAKE-HOME 

 ◗ Dark adaptation, which compromises the test results, is 
eliminated.

TAKE-HOME 

The eye patch as applied to a model head. Barbara Masket’s observations 
about the negatives of the pirate patch used for visual field testing  
motivated her to come up with a better solution for eye occlusion.  
(Photo courtesy of Barbara Masket)
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Teaching AI algorithms to identify 
corneal pathology: The future is now
Emerging technology may be able to fill existing imaging diagnostic gaps
By Lynda Charters; Reviewed by Andrés A. Bustamante, MD

IMAGING TECHNOLOGY HAS been                  
advancing at a rapid-fire rate of late, but the advance-
ments have not yet reached the level of sophistication 
that allows the various instruments to detect corneal 
pathologies before they become symptomatic and 

permits their measurement. This 
may be the point at which artificial 
intelligence (AI) enters the picture 
to fill the existing diagnostic gaps.

“Standardized quantitative mea-
surement of different corneal struc-
tural alterations, that is, stromal 
edema, inflammatory infiltration, 
fibrosis, and scarring are crucial 

for early detection, objective documentation, grad-
ing, and disease progression,” said Andrés A. Busta-
mante, MD.

AI, he explained, has an unlimited capacity to 
learn and analyze large volumes of data. It can also 
autocorrect and continue learning to improve sensi-
tivity and specificity as a tool to diagnose and mea-
sure disease progression. 

AI has already been called into action in age-related 
macular degeneration, glaucoma, diabetic retinopa-
thy, and keratoconus, among other applications. In 
corneal ectasia, he pointed out, only the topographic 
parameters and the tomographic thickness measure-
ments have been analyzed. Bustamante is a corneal 
and external disease clinical and research fellow at 
Tecnológico de Monterrey, School of Medicine and 
Health Sciences in Monterrey, Mexico.

P I L O T  S T U D Y
Bustamante and colleagues conducted a study with 
the goal of training different AI algorithms to dis-
criminate between healthy and diseased corneas by 
evaluating spectral-domain optical coherence tomog-
raphy (SD-OCT) corneal images.

Their prospective, experimental, comparative pilot 
study included a control group comprised of 71 im-
ages of healthy corneas and an experimental group 
comprised of 22 SD-OCT corneal images of random 
corneal pathologies that included corneal ectasia, cor-
neal ectasia and cross-linking, active and inactive 
herpes simplex keratitis, and exposure keratopathy.

Bustamante explained that in image processing 
and the intersection with machine learning, extrac-
tion of features is crucial in pattern recognition. This 
process starts by calculating the state of the measured 
data from images that were intended to be informa-
tive and not redundant, which facilitates machine 
learning tasks. 

When imaging processing was complete, the in-
vestigators input the information into the different 
machine learning algorithms, namely, random for-
est (supervised learning), support vector machines 
(supervised learning), convolutional neural network 
(unsupervised learning), and transfer learning, which 
is associated with random forest. The measure of           
accuracy was the area under the curve (AUC).

Analysis indicated that all 4 methods—random for-
est, convolutional neural network, transfer learning-
support vector machines, and transfer learning-random 

forest—achieved high levels of sensitivity, specificity, 
and accuracy. However, transfer learning-random for-
est showed the highest sensitivity and specificity, 1 
and 1, respectively, with 100% accuracy in classifying 
normal and pathological images. Transfer learning-
support vector machines had the next highest levels of 
sensitivity, specificity, and accuracy, at 1%, 0.8571%, 
and 96.43%, respectively, Bustamante reported. 

Bustamante explained further that although the 
transfer learning approach seemed the best method, 
the convolutional neural network model may be at-
tributed to the limited dataset on which it was trained. 
The convolutional neural network is a strong predictor, 
but an extensive training dataset must be available 
and in medicine that is not always possible. 

“AI is an emerging technology in medicine that         
facilitates early detection, diagnostic accuracy, objec-
tive evaluation of disease progression, and detailed 
follow-up of therapeutic results of certain ophthalmic 
disorders, particularly those most related to images 
of specific ocular structures,” Bustamente explained. 
“AI is a powerful took that will increase the diagnostic 
sensitivity and specificity of ophthalmic pathology. We 
believe that this technology can help us objectively 
measure disease progression and even in the preclini-
cal diagnosis of certain pathologies.” ■

ANDRÉS A. BUSTAMANTE, MD
e: abustamante.eye@gmail.com
Dr Bustamante has no financial disclosures related to this report.

Dr Bustamante
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J
erry Maguire borrowed the gist of my 
statement with “Show Me the Money.” 

Nearly 30 years ago, my statement, 
“Show me the patient,” was my friendly 
challenge and encouragement for fellow 
eye surgeons to understand and recognize 
that the ultimate end point of any eye sur-

gery is patient satisfaction, not surgical acrobatics 
or chart indices. This statement is even truer today 
as social media has become the communication 
platform for performance review and displays of 
satisfaction, thus transparently leveling the play-
ing field for both surgeons and patients worldwide. 

As an impatient teacher, more than 25 years 
ago, I took it upon myself to share each surgical 
patient of mine on camera (nonincentivized and 
unsupervised). These patients are among some of 
the most demanding in the world’s most litigious 
country. As a result, walking my talk and perhaps 
initiating what I am told was 1 of the most danger-
ous and uncontrolled ways to be held accountable 
for my work—for life. 

Today’s fully informed patients have high ex-
pectations regarding their postoperative re-
sults and are not willing to become obscure 
points on scattergrams and graphs represent-
ing failed surgeries meekly hidden by podium 
surgeons in statistical averages. They will be 
heard and seen. 

They arrive in most cases to their eye doc-
tors fully informed on all 3 levels: their con-
dition, the surgeon under consideration, and 
technologic options that in many cases could 
even take the doctors by surprise. 

The availability of this information results 
in not only highly informed and demanding 
patients but also people who are already liter-
ate about the options they want or that they 
assume will be presented to them by surgeons 
who will be held accountable if those options 
are either not offered, or if the surgeon can-
not perform these trend-seeking procedures.

F L A U N T I N G  T H E  T E C H N O L O G Y
Repeated examples of this are evident at every 
conference and in publication, in which well-
meaning surgeons talk about technology, sur-
gical maneuvers, and improved chart indices 
such as topographic “corrections,” while patients 
may be distraught with their poor vision and 
unable to understand why their surgeon does 
not understand that having a “clear transplant” 

or “better topography” is not what they came for. 
They wanted to SEE. To them, their award-winning 
surgeon completely failed.

We certainly need innovation and 
to many patients, this is the elixir 
of our privileged profession, but in-
stead of dwelling on “new” technol-
ogy hard sells, and “new” surgical 
steps, surgeons need to concentrate 
on the patient’s end point. A surgeon 
could sensationally fixate a lens im-
plant,  laboriously replace a cornea, 
or place fancy sutures, but if the re-
sulting vision is poor, the acumen or 
bravado with which the surgery was 
performed does not matter much.

We cannot and should never guar-
antee outcomes. Of course, we are 
human and can make mistakes, but 
driving along a path of surgical acrobatics and 
technology newness, while arriving at the wrong 
destination (improper vision goal) is even less for-
givable today than ever before. 

Every patient who presents to an ophthalmolo-
gist comes with 2 requests, that is, to see and to 
do so without glasses. For these patients, those are 

the only gauges of success, accom-
panied by the absence of pain, rapid 
recovery, and competitive pricing. 

Every ophthalmologist should keep 
in mind that vision is the highest 
measure of success, and fortunately 
or unfortunately, the easiest sense 
to measure in any language with 
a universal eye chart. No patient 
knows what a “perfect” outcome after 
knee surgery is or how high your 
shoulders should go after shoulder 
surgery, but a universal eye chart 
with the common base knowledge 
of “20/20 perfect vision” allows any 
patient to be examined anywhere 

in the world and their surgeon’s failure to be dis-
played mercilessly.

A refractive or cataract surgeon (because these 
surgeries are done while the patient is awake) who 

wishes to share and show their surgical ma-
neuvers should also be able to demonstrate 
their patient’s reactions in those surgical vid-
eos, including intraoperatively, immediately 
after surgery, and on day 1 postoperatively, 
with that patient exclaiming happily that they 
have no pain, are enjoying their experience, 
and are thrilled with their vision. 

Hiding patient reactions while displaying sur-
gical acrobatics on how needles were passed, 
implants handled, or tissues manipulated in 
the eye can no longer suffice as a mark of ac-
countability. Show me the patient.

C O O K I N G  U P  S U C C E S S
I like to teach eye surgery as a custom-tailored 
art and use analogies similar to the art of cook-
ing, for example, just completing the task of 
cooking a meal without burning the food is 
not considered a success. A real chef should 
be able to not only cook flawlessly but also 
visualize the goal of that endeavor, that is, to 
deliver a nicely arranged, tasteful, aromatic 
and uniquely balanced, individually designed 
meal. If the cook is so immersed in showing 
off his or her cooking methodologies, but ul-
timately no one wants to eat the food, the ef-
fort is effectively a failure.

Show me the patients
Patient satisfaction, not surgical landmarks or chart indices, mark of success
By Arun C. Gulani, MD; Special to Ophthalmology Times® 

 ◗ Success can be 
best measured in 
the satisfaction 
of patients after a 
surgical procedure. 
Surgeons should 
never guarantee an 
outcome, because it 
can set a patient up 
for a letdown. 

TAKE-HOME 

Continues on page 28 : Patients

(FIGURE 1) A blinding scar with radial keratotomy with ectasia 
was corrected by hand lameliar keratoplasty. (All photos courtesy of 
Arun C. Gulani, MD)
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I insist that all eye surgeons, should already 
know the full spectrum of kerato-lenticulo-re-
fractive surgeries and technologies, but they also 
should become “master chefs” using all the tech-
niques,  all the “equipment in the kitchen,” and 
all the ingredients to individualize the “vision 
recipe” for each patient. 

The goal is to not only eat what has been pre-
pared but also enjoy the tasteful, aromatic, well-
presented dish completely designed for the individ-
ual’s dietary requirements. That is truly “custom 
vision” delivered to that patient’s best potential. 

The flaw of advertising eye surgery as “robotic” 
with the hard sell on “new-generation lenses” has 
landed many surgeons in a “soup.”

In my practice that is mostly referral and com-
prises patients with complications and those who 
are seeking a second opinion, I see firsthand the 
outcomes of these “innovative,” unnecessarily ex-
tensive, and logically convoluted surgeries. 

However, the notes of these well-meaning refer-
ring surgeons reflect their own perceptive success 
in documenting a “clear transplant,” “well-placed 
lens implant,” “improved topography,” and other 
such objective indicators, while nearly disregard-
ing the fact that the patient is painstakingly seek-
ing a second opinion due to disappointment with 
the visual result. 

The dissatisfied patient has no interest in know-
ing about the ocular maneuvers, the numbers of 
needles or sutures, or the new technologies applied, 
because the end point in his or her eyes is a failure.

The result is that the patients will report their 
visual failure and spread it on social media to en-
sure that their negative experience is spread far and 
wide while repeatedly cajoling surgeons to under-
stand that the patient and the end point and not the 
surgical maneuvers or technologies are the goals. 

T H R E E  T R E N D S
Premium cataract surgery still leads this pack among 
patients seeking second opinions in my practice. 
In my opinion, most of these referred cases are 
the direct result of an inadequate understanding 
of which lens implant technology works in which 
situation. 

The good news is that most of these cases can be 
improved to “20/20 happy” using kerato-lenticulo-
refractive techniques to correct residual refractive 
errors or adjust the improperly coordinated optics 
between the cornea and the premium lens implant.

The next trend that is currently on the rise among 
unhappy patients is the use of indiscriminate cross-
linking in patients who have keratoconus, leaving 
them visually disabled and dependent on contact 
lenses. Surgeons may continue to present data at 
conferences about their success in “arresting” ker-
atoconus topographically, while patients in many 
cases are left with poor vision.

The third trend involves patients with dry eye 
who may have undergone numerous treatments. 
The medical notes from the surgeon reflect the pa-
tient’s improved ocular surface status while they 
continue to be symptomatic and seek help. These 
patients present for a second opinion and they 
are angry, feeling misled by the dry eye specialist 
(who to them seems obviously incentivized), and 
having paid exorbitant amounts of money for nu-
merous diagnostic tests and “new” technologies, 
they are left feeling dissatisfied. 

Once again, the doctors record improvement 
in tear film osmolality, photographic progress, 
and other indices, while patients may have little  
improvement in their suffering.

An important category of patients who may ca-
jole their surgeons into surgical manipulations 
are those with multiple complexities who have 
unnerved the surgeon enough that they are con-
sumed to anatomically repair the eye as opposed 
to focusing on the vision. 

Common examples of these situations are LASIK 
flap issues, subluxed cataracts, posttraumatic dis-
torted pupils, previous radial keratotomy surgery, 
and corneal scarring. 

Instead of thinking about scleral support lenses, 
iris repair, or corneal transplants, all of which may 
surely be needed, I encourage surgeons to think of 
vision first and surgery second. Surgeons should 
consider all anatomic deficiencies and determine 
if they can be corrected optically using the least 
interventional and elegant techniques. 

D E S I G N I N G  T H E  T R E A T M E N T
Having performed thousands of cases over 3 decades 
that stand testimony to this vision-centric approach, 
which despite my personal drive for surgical artistry 

of a perfect-looking eye, confirms 
this approach to vision and patient 
satisfaction to be a worthy goal. In 
fact, it may be the only end point 
worth talking about.

Numerous patients referred to me 
with LASIK complications, corneal 
ectasia, corneal scars, irregular 
astigmatism, improper topogra-
phies, unsuccessful premium IOL 
implantations, subluxed lens im-
plants, and distorted pupils may 
still have those anatomic abnor-
malities, but I aim for refractive 
neutralization to 20/happy patients. 
For example, I have hundreds of 
cases in which the corneal scar 
can still be seen on slit lamp but 
the patient is thrilled with their 
20/20 unaided vision. 

 “Show me the patients” applies 
not only to today’s Holy Grail of 
eye surgical success for a patient 
but also to those of us teaching 
surgery. I encourage colleagues to 
not just show videos demonstrat-
ing their intraoperative procedures 

or indices that they think they miraculously cor-
rected. I tell them to “show me the patient” in-
traoperatively, immediately postoperatively, day 1 
postoperatively, and 1 year postoperatively. That 
patient should be happy, comfortable, satisfied, 
and want to mention your name positively and 
spread it all over social media.

In my practice, I grant my patients full liberty to 
post on social media, which holds my feet to the 
fire as it is neither controlled by me nor incentiv-
ized; additionally, it is a hallmark of my integrity 
in transparently sharing with colleagues. 

Nothing is hidden in statistics; these are real 
people who can be reached by anyone at any time. 
Additionally, if any patient did write something 
negative, as long as I can investigate my work 
and find that I was right and delivered everything 
I promised, I do not ask that patient to remove 
their comments. 

It may surprise you and unbeknownst to me, 
many of my patients even keep logs on the prog-
ress of their eye surgery on social media and docu-
ment periodically while interacting with potential 
patients worldwide. So, we surgeons are being held 
accountable throughout our lives. 

In summary, I believe the current measure of 
surgical success is “A fully paid, nonincentivized, 
high-Q patient wishing for a selfie with you postop-
eratively and wanting to post that on their timeline.”

So, show me the patients! ■

PATIENTS
( Continued from page 27 )

ARUN C. GULANI, MD
e: gulanivision@gulani.com
Dr Gulani, an anterior segment specialist and creator of the Corneoplastique concept of 
vision correction, is the founder of Gulani Vision Institute in Jacksonville, FL.
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(FIGURE 2)   Military personnel make up a large number of patients at the Gulani 
Vision Institute in Jacksonville, Florida.



Toric stability: A minor change  
with a major impact for patients
Lens offering surgeons a reassuring amount of resistance to movement in the eye
By John A. Vukich, MD; Special to Ophthalmology Times® 

THE TECNIS TORIC II (ZCU) lens (Johnson & 
Johnson Vision) will be very familiar to any surgeon 
who has implanted other intraocular lenses (IOLs) 
from the Tecnis platform. The optic is unchanged 
and the lens looks identical to the Tecnis Toric I 
(ZCT). It loads into the injector the same way, un-
folds at the same comfortable speed and controlled 
manner, and centers well. 

From a material and optical quality standpoint, it 
has all the same properties of a Tecnis lens, includ-
ing aspheric optics, low chromatic 
aberration, and no glistenings.

In my experience, this lens is not 
difficult to rotate in either direction, 
clockwise or counterclockwise, when 
making small adjustments intraop-
eratively to achieve the desired axis 
alignment. However, there is a reas-
suring amount of resistance to move-
ment in the eye. When you stop ap-
plying angular force to the lens, it 
stops moving.

The lens incorporates a relatively simple haptic 
modification with the potential to have a big im-
pact. We know that rotational misalignment of a 
toric IOL can reduce its effect, leaving the patient 
with residual astigmatism.1

Although the Tecnis Toric I ZCT platform demon-
strated robust optical performance even in cases of 
lens rotation,2,3 surgeons were keen to identify lens 
modifications that could further enhance stability.

I was part of a team that tested prototypes with 

various modifications in overall length, haptic ge-
ometry, or haptic polishing. The ZCU lens incorpo-
rates a very minor change to the haptic polishing, 
leaving a “frosted” area on the haptics (Figure 1) 
that creates a friction plate effect.

In multicenter clinical studies conducted outside the 
US, the lens was implanted in 98 eyes. Lens position 
was evaluated using 2 masked readers and custom 
image analysis software to compare the positions 
of 10 different iris and scleral landmarks (Figure 2) 

in photographs taken at the end of 
the surgery (through the operative 
microscope) and at the slit lamp at 
postoperative follow-up visits.4 This 
digital photographic comparison is 
the most robust method I have seen 
for measuring rotational stability. It 
demonstrated that mean rotation of 
the lens with the ZCU haptic modi-
fication at 1 week was less than 1° 
(0.71° ± 0.69°) and none of the eyes 
had rotated more than 5°.5

Using the commercially available Tecnis Toric II 
now, I continue to see very little rotation. The lens 
simply stays exactly where I leave it at the end of the 
case. Previously, it was not uncommon to find that 
irrigating viscoelastic out of the chamber or hydrat-
ing the wound would create enough turbulence to 
make the lens rotate, but this particular lens moves 
very little with irrigation of the anterior segment.  

As a practical matter, there is a very short learning  
curve—or none at all—for surgeons transitioning to 

this lens with prior Tecnis experience. If you have 
tried it, let us know what you think of the stability. ■  
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 ◗ There is a very short 
learning curve—or 
none at all—for 
surgeons transitioning 
to any new lens with 
prior experience.

TAKE-HOME 
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Dr Vukich is a consultant to Johnson & Johnson Surgical Vision. He is an eye surgeon in 
Milwaukee, Wisconsin, specializing in cataract surgery. 

(FIGURE 2)   Pre- and postoperative photographs 
were registered by matching scleral vessel and iris 
landmarks in each photo and determining any change 
in IOL axis based on those landmarks. (Photo credit_BLK)

(FIGURE 1) In the Tecnis Toric II lens, the 
edge of the haptic is unpolished to create 
more friction. (Photo courtesy of John A. Vukich, MD)
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Emerging opportunities — and risks — 
with telehealth in a pandemic
Despite current flexibility, future enforcement could prove to be troublesome
By Jason Metha

AS IS PAINFULLY obvious to even the most 
casual of observers, the COVID-19 public health emer-
gency has been disruptive to all industries. And, 
the health care industry has been at the epicenter 
of this disruption.

Nonetheless, not all disruption is negative. One 
bright spot for many health care practitioners dur-
ing this public health crisis has been the emergence 
and normalization of telehealth.

B A C K G R O U N D  A N D  C O N T E X T
Early in the emergence of the COVID-19 public health 
crisis, the Centers for Medicare and Medicaid Ser-
vices (CMS) took an active role in promoting tele-
health.1 This was a welcome surprise to many as 
CMS has historically not been quick to embrace novel 
technologies. Nonetheless, beginning in early March 
2020, CMS made clear that Medicare will provide 
broader coverage for telehealth services.

CMS noted that telehealth visits will be reimbursed 
using the same billing rate as in-person visits.2 More 
significantly, though, CMS loosened several of the 
otherwise onerous requirements historically associ-
ated with Medicare’s coverage of telehealth visits.

For example, Medicare beneficiaries receiving tele-
health services previously had to be located in cer-
tain types of “originating sites” and had to be located 
in certain, generally rural, geographic     regions in 
order for the telehealth visit to be reimbursable. By 
and large, these restrictions have been significantly 
relaxed through the duration of the public health 
emergency. 

Moreover, previously Medicare required that co-
insurance and deductibles would generally apply 
to telehealth services. However, the Department of 
Health and Human Services Office of Inspector Gen-
eral (HHS-OIG) has noted that it will provide flex-
ibility for health care providers to either reduce or, in 
some cases, waive cost sharing for telehealth visits.

In addition to some of the regulatory changes, CMS 
has also made clear that it will allow practitioners to 
use more novel communication platforms, such as 
Zoom, Skype, and others, to ensure telehealth cover-
age. The relaxing of technological requirements has 
opened a new world of software to be utilized and, 
correspondingly, has made it easier than ever for 
beneficiaries to take advantage of telehealth.

While CMS and HHS-OIG have offered much needed 
regulatory flexibility, the risk of enforcement still 
looms large. Many physicians have learned by pain-

ful experience that the failure to strictly comply with 
Medicare’s rules can be costly. And, therefore, prac-
titioners would be well-served to err on the side of 
caution and tread carefully in embracing these new 
technologies. Several practical tips for physicians in-
clude the following:

All telehealth visits need to ensure that proper 
documentation is being captured to justify the bill-
ing and medical necessity of the visit. A best prac-
tice is to update templates for certain office visits 
that utilize telehealth. 

These templates should include fields that indicate, 
for example, the method of communication used, 
confirmation that an audiovisual connection was 
maintained throughout the entire office visit, and 
a generalized assessment and plan that clearly in-
dicate the care provided during the telehealth visit. 

The rigor for expansive documentation is needed 
more than ever in the telehealth setting where pros-
ecutors and regulators have historically cast a skep-
tical eye.

Practitioners would be well served by ensuring 
that they have a process in place to make sure that 
patients are informed of risks associated with tele-
health visits and that patients fully attest to their 
consent of using telehealth. While patients will only 
presumably engage in telehealth visits voluntarily, 
documenting the acknowledgement of inherent risks 
associated with data transmission (such as hacking, 
data privacy concerns, etc) is a best practice.

Practices still need to comply with the Health In-
formation and Portability Accountability Act (HIPAA). 
Therefore, practitioners must remember that strict 
adherence to HIPAA is mandatory.

Where the government has previously been harsh 
on telehealth, the government has focused on per-
ceived reflective ordering habits—such as when all 
telehealth beneficiaries receive, for example, certain 
durable medical equipment. Therefore, in each in-
stance that a patient receives a service or referral, 
the practitioner should clearly document the need 
for such service and, to the extent practicable, the 
justification for the service should be tailored to the 
patient’s individual needs.

Health care practitioners should remember that 
there are certain documentation requirements spe-
cific to telehealth. 

Health care practitioners would benefit from sched-
uling consultations or appointments with their elec-
tronic health record (HER) vendors to ensure that 

the EHR platform has the capability to properly re-
cord telehealth-specific information. Most EHR ven-
dors are very willing to schedule these meetings and 
consultations.

Finally, practitioners must maintain compliance 
with not only the relaxed federal regulations, but 
also their individual state-specific laws. 

N E X T  S T E P S 
While it is premature to speculate how COVID-19 
will continue to affect the country and the health 
care industry, it seems apparent that the normaliza-
tion of telehealth is here to stay. And, if COVID-19 
brings positive disruption, many health care profes-
sionals are hoping that telehealth will be utilized, 
and appropriately reimbursed, in the years to come.

CMS’ commitment to regulatory flexibility and in-
novation has been admirable. It is a welcome change 
to see CMS acknowledge these emerging technolo-
gies and re-shape practical regulations to meet these 
new times. 

While this flexibility has been promising, the wave 
of potential enforcement still is ominous for many 
practitioners who have experienced regulators and 
prosecutors’ past wrath. Therefore, as the old adage 
goes, an ounce of prevention is worth a pound of cure. 
Never has this adage been more relevant than when 
deploying new health care technologies. ■

Jason Mehta is a partner with the Tampa, Florida 
office of Bradley Arant Boult Cummings LLP and a 
former assistant US attorney for the Middle District 
of Florida. He advises companies and individuals 
facing government inquiries and investigations. He 
can be reached at jmehta@bradley.com.

REFERENCES
1. COVID-19 Partner Toolkit available at https://www.cms.

gov/outreach-education/partner-resources/coronavirus-
covid-19-partner-toolkit.

2. Medicare Telemedicine Health Care Provider Fact Sheet 
available at https://www.cms.gov/newsroom/fact-sheets/
medicare-telemedicine-health-care-provider-fact-sheet.
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SOUTH DAKOTA

Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5 
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.

  Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma

  Call is 1:5

  Work 4.5 days per week

  Competitive compensation and comprehensive benefit package

  Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

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

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

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

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

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

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have  
not been conducted to determine the carcinogenic  
and mutagenic potential of cenegermin-bkbj. 
Impairment of fertility Daily subcutaneous administration  
of cenegermin-bkbj to male and female rats for at least  
14 days prior to mating, and at least 18 days post-coitum 
had no effect on fertility parameters in male or female 
rats at doses up to 267 mcg/kg/day (1709 times the 
MRHOD). In general toxicology studies, subcutaneous and 
ocular administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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The first FDA-approved pharmacologic 
treatment that targets the root 
pathogenesis of neurotrophic keratitis1-3

Indication
OXERVATE is a recombinant human nerve growth factor 
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS 
Patients should remove contact lenses before applying 
OXERVATE and wait 15 minutes after instillation of the 
dose before reinsertion.
ADVERSE REACTIONS 
The most common adverse reaction in clinical trials 
that occurred more frequently with OXERVATE was  
eye pain (16% of patients). Other adverse reactions 
included corneal deposits, foreign body sensation, 
ocular hyperemia, ocular inflammation, and increase  
in tears (1%-10% of patients).

For additional safety information, see accompanying Brief 
Summary of Safety Information on the adjacent page and 
full Prescribing Information on Oxervate.com/HCP. 

© 2020 Dompé U.S. Inc.  
All rights reserved.  
US-OXE-1900180 01/20

•  Cenegermin-bkbj, the active ingredient in OXERVATE, 
is structurally identical to the human nerve growth 
factor (NGF) protein made in ocular tissues5 

•  NGF is an endogenous protein involved in the 
differentiation and maintenance of neurons, and  
acts through specific high-affinity (ie, TrkA)  
and low-affinity (ie, p75NTR) NGF receptors in  
the anterior segment of the eye to support corneal 
innervation and integrity.1 Endogenous NGF is 
believed to support corneal integrity through  
3 primary mechanisms (shown in preclinical 
models): corneal innervation, reflex tear  
secretion, and corneal epithelial cell proliferation 
and differentiation3,6,7

Explore the breakthrough therapy at 
Oxervate.com/HCP 

References: 1. OXERVATE (cenegermin-bkbj) full prescribing information. Dompé. October 2019. 2. FDA approves first drug for neurotrophic keratitis,  
a rare eye disease [FDA news release]. August 22, 2018. 3. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the 
pathogenesis of neurotrophic keratitis: the role of corneal nerves. J Cell Physiol. 2017;232:717-724. 4. Bonini S, Lambiase A, Rama P, et al. Phase II 
randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for neurotrophic keratitis. Ophthalmology. 2018;125:1332- 
1343. 5. Voelker R. New drug treats rare, debilitating neurotrophic keratitis. JAMA. 2018;320:1309. 6. Müller LJ, Marfurt CF, Kruse F, Tervo TMT. Corneal 
nerves: structure, contents and function. Exp Eye Res. 2003;76:521-542. 7. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic 
keratitis. Clin Ophthalmol. 2014;8:571-579. 8. Center for Drug Evaluation and Research, US Food and Drug Administration. Oxervate (cenegermin-bkbj)  
BLA 761094. Medical Review(s). July 19, 2018. https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761094Orig1s000TOC.cfm.

* Complete corneal healing was defined as the absence of staining of the corneal lesion and no persistent staining in the rest of the cornea  
after 8 weeks of treatment. Based on results from the REPARO trial (Europe, NGF0212; N=156) and the US trial (NGF0214; N=48).4,8

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1,4

111101563-09 Dompe Root Pathogenesis Ad Update US-OXE-1900180_4CPB + B/W BS_Ophthalmology Times
Colors: 4CP    
Bleed: 10.75"w x 14"h     Trim: 10.5"w x 13.75"h    Live: 9.75" w x 13" h
Output @ 100%
Evoke Giant

111101563-09_Dompe_Root Patho Print Ad Update_US OXE 1900180_OphthalmologyTimes_Mv04.indd   1111101563-09_Dompe_Root Patho Print Ad Update_US OXE 1900180_OphthalmologyTimes_Mv04.indd   1 1/13/20   5:00 PM1/13/20   5:00 PM



OMIDRIA now has a unique permanent J-code (J1097)1

Less stress, 
pure success

...in your 
O.R. day2

™

OMIDRIA® (phenylephrine and ketorolac intraocular solution) 1% / 0.3% is added to ophthalmic irrigating solution used during cataract 
surgery or intraocular lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis and reducing 
postoperative ocular pain.

The data are compelling and consistent—OMIDRIA makes cataract surgery better for you and your patients
Published and presented clinical data and manuscripts in preparation report that in post-launch (i.e., not included in current labeling), 
prospective and retrospective, double-masked and open-label, cohort and case-controlled, single and multi-center studies, the use of 
OMIDRIA statistically significantly:

OMIDRIA inhibits the release of inflammation-causing prostaglandins, preventing miosis and 
reducing postoperative pain14

OMIDRIA is separately reimbursed under Medicare Part B and by many Medicare Advantage and commercial payers.† 
Contact your OMIDRIA representative today or visit omidria.com to learn more.
† Based on currently available information and subject to change without notice. Individual plan coverage, payment, policies, and procedures may vary and should be confirmed by the facility. Omeros does not guarantee coverage or payment.

IMPORTANT SAFETY INFORMATION
OMIDRIA must be added to irrigating solution prior to intraocular use.
OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.
Systemic exposure of phenylephrine may cause elevations in blood pressure.
Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to acetylsalicylic acid, phenylacetic acid derivatives, 
and other nonsteroidal anti-inflammatory drugs (NSAIDs), or have a past medical history of asthma.
The most commonly reported adverse reactions at ≥2% are eye irritation, posterior capsule opacification, increased intraocular 
pressure, and anterior chamber inflammation.

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
References: 1. HCPCS quarterly update. CMS.gov. Available at: https://www.cms.gov/medicare/coding/hcpcsreleasecodesets/hcpcs-quarterly-update.html. 
Accessed August 9, 2019. 2. Omeros survey data on file. 3. Silverstein SM, Rana V, Stephens R, et al. Effect of phenylephrine 1.0%-ketorolac 0.3% injection on 
tamsulosin-associated intraoperative floppy-iris syndrome. J Cataract Refract Surg. 2018;44(9):1103-1108. 4. Visco D, et al. Study to evaluate patient outcomes 
following cataract surgery when using OMIDRIA with postoperative topical NSAID administration versus a standard regimen of postoperative topical NSAIDs 
and steroids. Presented at: 28th Annual Meeting of the American College of Eye Surgeons (ACES), the American Board of Eye Surgery (ABES), and the Society 
for Excellence in Eyecare (SEE), Caribbean Eye Meeting; February 1-5, 2019; Cancún, Mexico. 5. Walter K, Kauffman L, Hess J. Rate of pseudophakic cystoid 
macular edema using intraoperative and topical NSAIDs alone without steroids. Manuscript submitted for publication. 2019. 6. Rosenberg ED, Nattis AS, Alevi D, 
et al. Visual outcomes, efficacy, and surgical complications associated with intracameral phenylephrine 1.0%/ketorolac 0.3% administered during cataract surgery. 
Clin Ophthalmol. 2018;12:21-28. 7. Al-Hashimi S, Donaldson K, Davidson R, et al. Medical and surgical management of the small pupil during cataract surgery. 
J Cataract Refract Surg. 2018;44:1032-1041. 8. Bucci FA Jr, Michalek B, Fluet AT. Comparison of the frequency of use of a pupil expansion device with and without 
an intracameral phenylephrine and ketorolac injection 1%/0.3% at the time of routine cataract surgery. Clin Ophthalmol. 2017;11:1039-1043. 9. Visco D. Effect of 
phenylephrine/ketorolac on iris fixation ring use and surgical times in patients at risk of intraoperative miosis. Clin Ophthalmol. 2018;12:301-305. 10. Matossian C, 
Teves N. Clinical outcomes of phenylephrine/ketorolac intraocular solution versus epinephrine in cataract surgery in a real-world setting. Manuscript submitted 
for publication. 2018. 11. Walter K, Delwadia N, Coben J. Continuous intracameral phenylephrine-ketorolac irrigation for miosis prevention in femtosecond 
laser-assisted cataract surgery: reduction in surgical time and iris manipulation. J Cataract Refract Surg. 2019;45(4):465-469. doi: 10.1016/j.jcrs.2018.11.004. 
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•  Prevents intraoperative 
fl oppy iris syndrome 
(IFIS)3

• Prevents iris prolapse3

Compared to steroids*:
•  Reduces cystoid macular edema 

(CME)4,5

• Decreases breakthrough iritis4

• Reduces pain photophobia4

* OMIDRIA used intraoperatively with postoperative 
NSAIDs (no steroids) when compared to postoperative 
steroids with or without NSAIDs (no OMIDRIA).

Compared to epinephrine:
• Decreases complication rates6

• Decreases use of pupil-expanding devices (PEDs)6-11 

•  Enables performance of surgery and postoperative 
care without the use of steroids—allowing NSAID-only 
anti-infl ammatory therapy4,5,7

• Shortens surgical times6,7,9,10

•  Reduces need for opioids (i.e., fentanyl) during surgery while 
decreasing VAS pain scores12

• Prevents miosis during femtosecond laser-assisted surgery11,13 

• Improves uncorrected visual acuity on day after surgery6

VAS = visual analog scale
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