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Peter J. McDonnell, MD |  TECHNOLOGY  WITH ELECTRONICS, BIG BROTHER IS WATCHING

By Lynda Charters; Reviewed by 
Aaron M. Fairbanks, MD

HORNER SYNDROME IS char-
acterized by ipsilateral ptosis, miosis, and 
anhidrosis that result from a lesion affect-

ing the oculosympathetic pathway. The 
syndrome can be benign if idiopathic or 
iatrogenic but can be predictive of a life-
threatening event such as demyelinat-
ing inflammatory, infectious, vascular, 
or neoplastic problems. 

It is important to promptly and accu-
rately diagnose the cause; ophthalmolo-
gists are likely to be on the front lines. 

No definitive information is available 
about the pathologies associated with 
Horner syndrome and the incidence rate 
in US adults is unknown, according to 
Aaron M. Fairbanks, MD, a senior oph-
thalmology resident at Mayo Clinic, Roch-
ester, Minnesota.

Because no US population-based stud-
ies of the syndrome had been undertaken, 
Fairbanks and his colleagues set out to 
determine its population-based incidence 
in adults, evaluate the underlying causes 
and disease manifestations, and investi-

DEVICE TECHNOLOGY
Examining stability of aspheric IOL 
in cataract patients

IMAGING
Method of predicting glaucoma 
conversion proves to be faster, cheaper

GENE THERAPY
Investigators start subretinal 
gene therapy trial

SURGERY
MIGS and cataract surgery 
option offers positive results

 OphthalmologyTimes.com

Issue  
Highlights

CLINICAL DIAGNOSIS

Clues to dangerous etiologies include pain and positive imaging findings
SHEDDING LIGHT ON HORNER SYNDROME

Continues on page 15 : Inflammation

THERAPEUTICS

Continues on page 23: Horner syndrome

THE CLINICAL TRIALS of brolucizumab (Beovu, Novartis), HAWK 
and HARRIER1 reported highly promising findings regarding the drug’s 
safety and efficacy, including noninferiority to aflibercept (Eylea, Regen-
eron Pharmaceuticals), reduced injection frequencies, and improved sec-
ondary imaging outcomes. In addition, the overall safety data were good 
and the drug was subsequently approved by the FDA.

However, shortly after physicians began using brolucizumab in clini-
cal settings, cases of intravitreal inflammation associated with occlusive 
retinal vasculitis and severe visual acuity loss in a few patients were 
being reported in early 2020. The American Society of Retina Special-
ists reported 26 cases and closer evaluations showed arterial, venous, 
choroidal, optic nerve, and anterior segment inflammation, and vitritis. 

SORTING OUT

Intravitreal  
brolucizumab’s 
inflammation issue
Preexisting neutralizing 
antibodies associated with 
the inflammatory changes
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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.
REFERENCES: 1. RESTASIS® (cyclosporine ophthalmic emulsion) 0.05% [prescribing information]. Irvine, CA: Allergan, Inc; 2017. 2. RESTASIS Multidose® (cyclosporine ophthalmic 
emulsion) 0.05% [prescribing information]. Irvine, CA: Allergan, Inc; 2016. 3. Symphony Health, PHAST Prescription Monthly, data through October 2019. 4. IQVIA, Xponent 
PlanTrak, January 2019- October 2019. 5. Managed Markets Insight & Technology, LLC. Yardley, PA: Managed Markets Insight & Technology, LLC; March 2020.

*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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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.

Rx Only

Based on package inserts 71876US19 and 72843US12 
© 2017 Allergan. All rights reserved. 
All trademarks are the property of their respective owners.
RES103567_v3  09/17  
Patented. See www.allergan.com/products/patent_notices 
Made in the U.S.A.
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Pandemic 
drives innovation
Mike Hennessy Sr,  chairman and founder of Ophthalmology Times®’ parent company, 
MJH Life Sciences™

D
uring the past 15 months of the COVID-19 pandemic, the use of technology 

in people’s lives, both personal and professional, has increased exponen-

tially. From computer meetings and remote education to increased televi-

sion viewing, ophthalmologists have seen an increase in screen time. 

Ophthalmologists have also seen an increase in cases of eye strain and other eye 

health issues related to the increase in the use of technology, from Zoom meetings 

and texting to remote classrooms. 

While this increase in computer screen and television time isn’t going to result 

in an increase in cataracts or macular degeneration, ophthalmologists are seeing 

an increase in patients presenting with eye strain. 

As the pandemic has continued, masks have been the norm to help prevent the 

spread of the disease. As the exhaled air fogs up glasses, it also is passing over 

the ocular surface, leading to irritation. This can result in dryness. This can exac-

erbate pre-existing ocular surface conditions and also result in new symptoms in 

patients with no previous history of dry eye. 

As ophthalmologists see an increase in patients presenting to their clinics with 

dry eye, technology and innovation can help increase efficiency and opportunity. 

As a result, we continue to look for the latest innovations to help busy ophthalmol-

ogists keep up with increasing demands. 

On the cover of this issue, Thomas Albini, MD, examines an inflammation issue, 

sorting it from intravitreal brolucizumab. Approved by the FDA, its safety and effi-

cacy have been shown. Thomas Albini, MD notes that it has offered reduced injec-

tion frequencies, and improved secondary imaging outcomes. 

Also on the cover, our team talks to Aaron M. Fairbanks, MD, who sheds some 

light on Horner syndrome, which is characterized by ipsilateral ptosis, miosis, and 

anhidrosis that result from a lesion affecting the oculosympathetic pathway. Fair-

banks points out that it is important to promptly, accurately diagnose the cause; 

ophthalmologists are likely to be on the front lines. No definitive information is 

available about the pathologies associated with Horner syndrome and the inci-

dence rate in US adults is unknown. 

Inside this issue, there is plenty of innovation in surgery, imaging, gene therapy 

and device technology. 

One advancement in surgery is MIGS and cataract surgery, which some view as 

a dream matchup. Results from 5 years of follow-up show that minimally invasive 

glaucoma surgery (MIGS) with simultaneous implantation of 2 trabecular microby-

pass stents combined with phacoemulsification is safe and provides durable mod-

erate lowering of IOP. We found that data from a series of 164 eyes that underwent 

phacoemulsification combined with implantation of the iStent Inject (Glaukos) 

show that reductions in IOP and medication need were sustained for up to 5 years 

of follow-up. 

In gene therapy, investigators have kicked off a subretinal gene therapy clinical 

trial, and our team talked ot Allen C. Ho, who has reporting findings of tests on 

RGX-314. Ultimately, investigators will follow patients who received RGX-314 for an 

additional 3 years beyond the phase 1/2a trial, for a total of 5 years.

As the pandemic continues to impact our professional and personal lives, the 

Ophthalmology Times® team will continue to bring you the latest cutting-edge 

advancements in ophthalmology. ■

WHAT’S TRENDING
See what the ophthalmic community is reading 
on OphthalmologyTimes.com

1  
  Researchers identify pink eye as 
primary symptom of COVID-19
OphthalmologyTimes.com/view/coronavirus-pink-
eye-symptoms

2  
  Study: Sore eyes a common 
symptom in COVID-19 patients
OphthalmologyTimes.com/view/study-sore-eyes-
a-common-symptom-in-covid-19-patients

3  
  Wine consumption may prevent 
cataracts, study finds 
OphthalmologyTimes.com/view/wine-
consumption-may-prevent-cataracts

4  
  Light-adjustable IOL offers 
positive refractive results
OphthalmologyTimes.com/view/light-adjustable-
iol-offers-positive-refractive-results-in-patients

Rachel Curtis, MD, Queen’s University, Kingston, Ontario, 
discusses study results comparing a smartphone-
compatible device versus traditional direct ophthalmoscopy 
in teaching residents how to complete an optic nerve 
exam. Go to OphthalmologyTimes.com/view/visualizing-
the-optic-disc-with-d-eye
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THERAPEUTICS
1 Sorting out intravitreal 
brolucizumab’s 
inflammation issue  
Preexisting neutralizing antibodies 
associated with inflammatory changes. 

10 New options are on the 
horizon for presbyopia-
correcting drops 
Therapeutic choices beneficial for patients 
may be available in 1 to 3 years. 

12 Fluocinolone acetonide 
implant safe for chronic 
uveitis treatment 
Study results show the device offers an 
effective long-term option for patients. 

14 Retinal nonperfusion, 
leakage linked with 
center-involving DME 
Study results show that aflibercept-treated 
eyes are protected.  

CLINICAL DIAGNOSIS
1 Shedding light on Horner 
syndrome  
Clues to dangerous etiologies include 
pain and positive imaging findings.  

22 Snapshot: 
Managing endogenous 
endophthalmitis in 
patients   
UK physician notes a full systemic 
work-up needed to determine source                  
of infection.

DEVICE TECHNOLOGY
20 Examining stability            
of aspheric IOL in  
cataract patients  
Bi-sign design compensates for 
aberrations resulting from misalignment. 

IMAGING
24 Method of predicting 
glaucoma conversion 
proves to be faster  
Increased access is key to preventing 
disease progression in patients. 

GENE THERAPY
26 Investigators start 
pivotal subretinal gene 
therapy trial  
RGX-314 eyed by researchers as a 
therapeutics option for exudative AMD. 

SURGERY
27 MIGS and cataract 
surgery option offers 
positive results 
Retrospective review highlights the 

sustained efficacy of combination 
procedure.

28 Eyes with ocular 
involvement from SJS/
TEN mandate acute and 
chronic care  
Patients are at risk for developing severe 
dry eye and ocular surface disease.

M
y electronic devices occasion-
ally send me messages with the 
apparent intent of helping me. 
The news they give me is a mix 

of good and bad.
During the pandemic, I admit to being 

tempted to stretch out on the couch with 
a book more than I used to. I have also 
been trying new recipes on my grill. 
Some of them have turned out quite well. 
As a result, I have been eating more. 
Finally, I have a couple of so-called 
friends who are ardent oenophiles and 
who send me a photo of the wine bottle 
they have opened to enjoy that evening. 
Frequently, I succumb to peer pressure 
and follow their bad example.

My phone, concerned for my health, 
has been sending me messages no doubt 
intended to counteract these bad habits. 
I get reports on how many steps I took 
that day, the length of my stride, the total 
distance I traversed, and my speed. I get 
an alert telling me that this week I am 
behind in the number of steps compared 
with last week. It does not come right 
out and accuse me of being a lazy son 
of a gun, but it is clear to me that when 
I am behind the prior week or month, 

my phone is disappointed in and silently 
judging me.

The one piece of good news is that my 
Walking Asymmetry Score is 0%. It turns 
out (according to my phone) that walk-
ing asymmetry is the percent of time that 
steps with one foot are faster or slower 
than the other foot, and the lower the per-
centage of asymmetry the healthier a per-
son’s walking pattern. So not to brag, but 
my 0% is a perfect score. 

But it gets worse. My laptop runs soft-
ware produced by a different megacor-
poration than the one that makes my 
phone, and sends me regular emails that 
purport to analyze my “well-being.” And 
the news is bad. According to this help-
ful analysis, in the previous month my 
“quiet hours” (defined as the time outside 
normal scheduled working hours) were 
being occupied by meetings (30%) and 
emails (70%). When emails arrive dur-
ing my quiet hours, I read over half of 
them within 30 minutes. The report tells 
me that in the previous month, I had 0 
quiet days, defined as days during which 
my quiet hours were not disrupted. This 
score of 0 is not perfect but in fact is the 
worst possible score. According to the 

report, this means I was not “able to dis-
connect and recharge.”

The implications of my getting the 
lowest possible well-being score are not 
spelled out but certainly ominous. Prob-
ably my lack of quiet time to “recharge” 
and ponder great issues will result in 
my head exploding or at a minimum the 
severe deterioration of my thought pro-
cesses (the latter coming as no great sur-
prise to those who read these columns of 
mine). Will my perfect 0% score in walk-
ing asymmetry counteract my dismal 0% 
score in well-being, or am I fated to soon 
shuffle off this mortal coil?    

No doubt these megacorporations’ 
monitoring and reporting on the speed 
of my feet and the rapidity with which I 
read and respond to emails on nights and 
weekends is trying to help people like 
me. But it seems a bit creepy that all of 
this information about me (and I presume 
you) is being gathered, stored somewhere, 
and analyzed. ■

Big Brother is watching 
Technology is looking out for me

Changing Realm of  
MIGS and Glaucoma16

Resident Writers  
Award Program30
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PREPARING PRACTICE  
FOR A PRIVATE EQUITY  
TRANSACTION
Steps can strengthen business structure even if no deal is made
By Daniel B. Frier, Esq.

IF YOU KNEW you would be engaged in a           
future physical altercation, you would be best served 
by getting into shape and learning how to defend 
yourself well in advance. Even if the altercation 
never occurred, you would greatly benefit from the 
exercise and training involved in preparation. The 
same principle holds true when a medical practice 
prepares for a private equity (PE) transaction. 

It is estimated that current PE investment in the 
United States is $2.5 trillion, but about 25% of that 
amount is targeted at healthcare. As a result, the 
amount of potential investment means that oph-
thalmology practices could be pursued for acquisi-
tion. As a result, a key first step is ensuring that all 

practice owners are on the same page and agree on 
any potential deal. Without a consensus, any poten-
tial deal could crash before it gets off the ground. 

Preparing for a PE transaction can help strengthen 
your practice’s business structure, even if you ulti-
mately forgo potential PE opportunities. PE funds 
look for certain characteristics in target practices 
that maximize the potential for the practice to gen-
erate EBIDTA (earnings before interest, deprecia-
tion, taxes and amortization), which is essentially 
a fancy term for profits. 

When considering PE investment, it is important 
not to jump at the first proposal. Every offer should 
be considered and fully reviewed. The advice of 
an investment banker should also be considered. 
Businesses that follow the model of an ideal PE 
target practice can be in the best position to maxi-
mize their opportunity for success. 

Focusing on these areas will improve the prac-
tice whether or not the ownership intends to enter 
into a PE transaction. 

COMPLY WITH REGULATIONS

PE funds seek investments that maximize profits 
and minimize risk. A very profitable target prac-
tice engaged in questionable regulatory behavior 
may be viewed less favorably than one that is not 
as profitable but squeaky clean. Potential recoup-
ment actions by payers, along with possible federal 
or state government investigations, jeopardize a 
practice’s stability and future profitability. A prac-
tice anticipating a PE transaction should take basic 

steps to ensure regulatory compliance. 
One step is to retain a third-party coding com-

pliance firm to conduct a thorough audit of coding 
practices. Upcoding, improper use of modifiers and 
billing for services deemed not medically neces-
sary all increase a practice’s risk of a recoupment 
action. It is important to understand that a proce-
dure may not be deemed medically necessary even 
if it is reasonably determined to be needed for a 
patient’s care, if the documentation does not sup-
port doing the procedure. In other words, medi-
cal necessity requires appropriate documentation 
as much as it means that the procedure was liter-
ally necessary. 

A coding compliance firm can evaluate your 
practice’s coding and billing procedures and make 
recommendations on how to improve your process 
and reduce risk. 

Another critical step in achieving regulatory com-
pliance is to conduct a legal review of the practice’s 
business relationships. Sublease arrangements can 
be particularly risky if they are entered into with 
referral sources or recipients. Contracts with mar-
keting companies or other third-party suppliers of 
health care services to the practice should also be 
analyzed. For instance, we have seen many internet 
marketing services whose compensation structure 
is tantamount to an illegal kickback scheme. Addi-
tionally, there are many providers of services such 
as mobile imaging and in-office infusion that may, 
often unwittingly, run afoul of the Office of Inspec-
tor General’s suspect joint venture fraud alert. The 

Continues on page 8 : Private equity

  Comply with regulations 

  Maximize EBIDTA

  Focus on infrastructure 

  Know your data 

  Revisit corporate/LLC documents

FIVE KEY AREAS IN 
PREPARING FOR A  
PE TRANSACTION: 
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practice’s performance of in-office services such 
as physical therapy and laboratory should also be 
reviewed for compliance with the federal Stark law. 

MAXIMIZE EBIDTA

Maximizing your practice’s profitability or EBIDTA 
may seem obvious, but it is often approached in 
only one direction—working harder and increasing 
billings. Most PE transactions involve a payment 
based on some multiple of EBIDTA. If the PE firm 
pays seven times EBIDTA, every additional $100 of 
profit yields an incremental $700 in purchase price. 

Cutting unnecessary costs has a direct, undi-
luted effect on a practice’s bottom line. Contact 
your medical malpractice broker and other insur-
ance broker to see about lowering your premi-
ums. Negotiate with your landlord—COVID-19 has 
placed pressure on landlords to reduce rent. Review 
your vendor agreements and try to shave a few 
percentage points. Review your health insurance 
and employee benefits plans to maximize benefits 
while minimizing cost. 

Obviously, cutting costs will only go so far, so 
your focus should also be on changes that increase 
revenue. Review coding practices to see whether 
you are being overly conservative. Consider adding 
ancillary services such as specialty services, labo-
ratory, imaging and in-office procedures. Evaluate 
whether bringing on an associate will increase the 
practice’s profitability. 

Physicians and midlevel providers should spend 
as much time as possible performing billable work. 
Time spent by providers on administrative func-
tions reduces profitability. Look for ways to opti-
mize provider time. 

INFRASTRUCTURE

Infrastructure consists of staffing, 
physical plant/equipment and pro-
cesses. Practice leases should be 
reviewed and extended, unless the 
practice intends to move. Equipment 
should be reviewed to ensure that 
it is up-to-date and properly main-
tained. The practice should determine 
whether the best people are in the 
right positions, whether it is over- 
staffed or understaffed and whether 
the employee manual is current. 

The practice should review information tech-
nology hardware and software systems, update, 
upgrade or replace as needed, confirm that it has 
all necessary software licenses and ensure work-
ers are properly trained on the latest software. If 
all software user knowledge resides in a single 
employee, start training at least one other to cre-
ate redundancy. 

PRIVATE EQUITY
( Continued from page 7 )

FROM THE 
PAGES OF

THE FOLLOWING ARE SOME ISSUES 
THAT WARRANT CONSIDERATION: 
 Do the practice’s voting requirements make it difficult for the practice to 

effect needed change? Can a single owner veto the will of the majority? 

 Does the buyout formula for a retired owner fairly compensate  
the retiree without overly burdening the practice? 

	Is there a noncompete that prohibits a retiree from taking 
practice patients, opening an office next door and harming  
the practice? Is the retirement buyout still payable if the  
retiree competes? 

 Are owners fairly compensated for the professional and 
administrative services they perform? 

 Are owners responsible for recoupment actions by third- 
party payers related to their coding and billing practices? 

	Are the company documents clear about how  
proceeds will be distributed in the event of a 
sale? Are the documents clear about how  
much notice must be given by a retiring 
owner, whether that owner can enter 
a wind-down phase prior to 
retirement and, if so, what 
that means in terms  
of voting rights, etc.? 

KNOW YOUR DATA

Health care delivery and payment models are in-
creasingly data driven. Practices that understand 
their data are in a better position to maximize pro-
ductivity, improve patient care and reduce over-
all cost of care delivered to patients. Payers have 
access to claims data but limited access to clini-
cal data. Morover, medical practices have access 

to both sources of data, which can 
be beneficial.

Frier Levitt works with a number 
of vendors who can help practices 
establish a data warehouse consist-
ing of clinical data pulled directly 
from patient records. We believe that 
establishing a data warehouse will, 
if not immediately, at least put prac-
tices in a position to better negotiate 
value-based contracts with third-party 
payers because they will know how 
their own practice performs better 
than the payers do. 

REVISIT CORPORATE/
LLC DOCUMENTS

Most medical practices have not reviewed their 
corporate documents in years, sometimes decades. 
This is a mistake that can cause shareholder dis-
putes and dissuade potential PE suiters. Owner-
ship documents should be reviewed approximately 

every 3 to 5 years. 
For professional corporations, this means review-

ing the shareholders’ agreement, bylaws and share-
holders’ employment agreements. 

For limited liability companies, this means review-
ing the operating agreement. Issues such as man-
agement decisions, retirement buyout formulas, 
termination provisions, restrictive covenants (such 
as noncompetes), shareholder/owner compensa-
tion and distribution formulas for a capital trans-
action (such as a sale event) should all be care-
fully reviewed and discussed with experienced 
legal counsel. 

The above process will likely take several months 
and require several consultants, including legal, 
accounting and coding issues. At the end of the 
process, not only will your practice experience 
noticeable improvements, but it will position itself 
to maximize its value to third parties, including 
PE funds, hospitals and other large practices look-
ing to expand.

Ultimately, the future is bright and ophthalmol-
ogy practices are likely to remain prime candidates 
for private equity investment. ■

 ◗ With private equity 
investment on the 
rise nationwide, 
it is imperative 
that ownership be 
prepared to entertain 
any offers. Each offer 
should be fully vetted 
before any decision is 
made. 

TAKE-HOME 
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You need guidance and clarity. 

Most eye care professionals interested in private equity are confused about their 

options, where to begin, or how private equity deals even work. 

Pegasus Equity Advisors specializes in representing ophthalmologists and 

optometrists who seek a capital partnership via private equity. We align clients with 

investors who will respect your practice and vision. With over 50 years of combined 

experience in the eye care and investment banking space, Pegasus is the only M&A 

firm centric to the needs of eye care professionals seeking acquisition opportunities. 

COMPLETE OUR INTAKE FORM AT

PEGASUSEQUITYADVISORS.COM

Bringing Clarity to Private Equity.

https://www.pegasusequityadvisors.com
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New options are on horizon for 
presbyopia-correcting drops  
Therapeutic choices beneficial for patients may be available in 1 to 3 years
By Marguerite B. McDonald, MD; Special to Ophthalmology Times®

P
resbyopia is a natural consequence of aging. It affects more than 1 billion individuals 

globally and approximately 123 million in the United States. Over the years, many sur-

gical approaches to the correction of presbyopia have been attempted, but none has yet 

become widely adopted for patients without significant cataract. 

A review of available and emerging treatments for presbyopia was recently published.1 

Finding a truly good solution for this problem has long been the holy grail of ophthal-

mology because the demand—and the potential rewards—are great. 

Companies have begun testing topical therapies for the temporary correction of presbyopia. Several 

of these drugs may be approved over the next 1 to 3 years, opening up a new treatment avenue for 

patients who want to be less dependent on reading glasses. Most of the drops being evaluated aim to 

modulate the pupil for better near vision. There will likely be significant differences among them in 

duration, tolerability, and other factors. 

BELOW ARE VARIOUS TOPICAL AGENTS AND 
CLINICAL RESULTS AVAILABLE TO DATE.
PI LOC A R PI N E
Pilocarpine is a cholinergic muscarinic receptor          
agonist well-established in managing pupillary miosis 
and is the most commonly employed agent in emerg-
ing presbyopia therapeutics. What distinguishes the 
new presbyopia formulations from currently avail-
able generic pilocarpine is the lower concentration (in 
most cases, ≤ 1% vs up to 6% in generic pilocarpine) 
and that the investigational agents rely on sophisti-
cated delivery vehicles that are better at modulating 
how much of the active ingredient gets to the ocular 
tissues. Several companies have pilocarpine-based 
drops in clinical trials: 

>  AbbVie/Allergan (AGN-190584). Two phase 3 
clinical trials (Gemini I and II) with a total of 750 
participants have been completed. No published 
studies are available but public reports note 
that primary end points in both studies2,3 were 
met, with more patients in the treatment group 
versus the vehicle-controlled group gaining 3 or 
more lines of mesopic high contrast binocular 
distance-corrected near visual acuity (DCNVA) 
at 3 hours over 30 days of bilateral single-
dose use.4 Headache, conjunctival hyperemia, 
blurred vision, and eye pain were each reported 
by 3% or fewer of the patients treated with AGN-
190584. A New Drug Application has been sub-
mitted to the FDA and approval is anticipated in 
late 2021.

>  Orasis (CSF-1). A phase 2 study5 with 166 par-
ticipants was completed in 2019 with reportedly 
good tolerability of the drop and statistically sig-
nificant gains of 3 or more lines of DCNVA when 
dosed twice daily.6 A phase 3 study of 300 par-
ticipants has recently begun.7

>  Eyenovia/B+L (MicroLine). This company 
has a novel microdose dispenser (Optejet) that 
sprays the drug at the eye. A phase 3 trial in 
which 84 participants’ DCNVA will be tested 2 
hours after dosing with 1% or 2% pilocarpine is 
underway.8

PI LOC A R PI N E + PH E N T OL A MI N E
Ocuphire Pharma is evaluating a kit that combines 
a weak but long-acting evening dose of the nonse-
lective α-1/α-2 adrenergic antagonist phentolamine 
0.75% with a morning dose of pilocarpine 0.4%. Syn-
ergistically activating the iris sphincter muscle while 
inhibiting the iris dilator muscle allows for lower con-
centrations of the active ingredients and may reduce 
the likelihood of adverse reactions. A bA phase 2 
study of 152 participants whose near vision will be 
tested for up to 6 hours post dose is underway.9

ACECLIDI N E
Similar to pilocarpine, aceclidine is also a para-
sympathomimetic cholinergic muscarinic recep-
tor agonist. A phase 2 study of an aceclidine-based            
miotic treatment for presbyopia in 58 participants 
was completed by Presbyopia Therapies in 2018.10 

At the time, the company reported that 47% of 
study eyes gained 3 or more lines of near vision and 
92% gained at least 2 or more lines 1 hour after in-
stillation, a statistically significant benefit over pla-
cebo.11 Approximately half the eyes maintained a 2 
or greater line improvement for up to 7 hours. Little 
information has been released about the drop since, 
and no additional studies have been registered. 

F I X ED - C OMBI NAT ION C A R B ACHOL/BR I-
MON IDI N E TA RT R AT E
Brimochol is a fixed combination of carbachol and 
brimonidine invented by Herbert Kaufman, MD, and 
now under development by Visus Therapeutics for 
the treatment of presbyopia. Carbachol previously 
has been shown to be a more potent cholinergic         
miotic than pilocarpine.12 Combining it with brimoni-
dine, which prevents pupil dilation and may inhibit 
ciliary muscle contraction, achieves synergistic ef-
fects and may reduce the severity of adverse ef-
fects. Brimonidine also whitens eyes,13 which may 
prevent the redness typically associated with miot-
ics. Four peer-reviewed studies evaluating this com-
bination have been published in the literature.14-17 
One of these demonstrated superiority of the fixed 
combination over the individual components,14 
something that is essential for FDA approval of any 
fixed-combination drop. Results of the most recent 
study, in 2019, showed a 12-hour duration of ef-
fect on near vision in 57 participants without any 
reported symptoms of headache or brow ache.17 A 
phase 2 crossover study in 45 phakic and pseudo-
phakic patients dosed once daily with 1 of 2 differ-
ent Brimochol formulations or carbachol monother-
apy has recently begun.18

LIPOIC ACID CHOLI N E E ST ER CH LOR IDE 
Unlike the other drops that act by modulating the 
pupil, Novartis is developing UNR844, a lipoic acid 
choline ester chloride that acts on disulfide bonds 
between crystalline lens proteins. The idea is that 
by hydrolyzing the disulfide bonds, this drug would 
soften the lens and restore some accommodative 
ability. Results of an early phase 1/2 study found an 
improvement in DCNVA of 8.1 letters in the treated 
group vs 4.3 letters in the placebo group.19 A phase 
2 controlled trial evaluating safety and efficacy after 
3 months of twice-daily dosing treatment in early 
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presbyopes (age 45-55) also has been completed, 
with a gain of 6.1 letters in the treatment group vs 
4.5 letters in the placebo group. In addition, 25% of 
the treatment group vs 16% of the placebo group 
achieved 75 or more letters in total. The most com-
mon adverse events reported were dysgeusia and 
headache, in 5% and 3% of treated participants, 
respectively.19 Thus far, study sponsors have re-
ported only functional effects on vision from this 
lens-softening agent, rather than any lens outcomes 
such as change in accommodation. Also, as trials 
are attempting to reverse presbyopic lens changes, 
it seems likely that such a drop would be used in 
younger individuals to prevent lenticular changes 
in the first place. This would increase the burden 
of proving the lens is safe for long-term use. This is 
a fascinating therapeutic category, but I think oph-
thalmologists are going to want to see a great deal 
more data, including whether these drops work con-
sistently across the entire lens. 

F A C T O R S  T O  C O N S I D E R
As presbyopia-correcting drugs come to market, 
1 of the most important factors for both physician 
and patient acceptance will be efficacy—how well 
the patient can read and use a computer. Every-
body likes to see J1 clinical trial results, but most 
individuals don’t actually need to be able to read 
J1. A drop that can provide J6 or better for 8-12 
hours, to cover most of a person’s working hours, 
would be a big advance for patients. 

Although most of the pupil-modulating drops in 
development are being tested for use in both eyes, 
patients may experiment with using the drops mon-
ocularly and binocularly. 

The newer drops will have vehi-
cles that are kinder to dry eyes or 
will make use of sustained-deliv-
ery nanomicelle technology. Some 
presbyopia-correcting drops may be 
available in preservative-free for-
mulations, which will make them 
more realistic for patients with pre-
existing ocular surface disease. 

That was true for glaucoma pa-
tients who had been on 4% or 6% 
pilocarpine for years, but it may not be an issue 
with the much lower concentrations of pilocarpine 
that are being developed for presbyopia.  

Although there are quite a few presbyopia-cor-
recting drops in development, there will likely be 
room for all—or at least several—of them. it will 
be relatively easy for patients to try several types 
and for practitioners to customize drop choice to 
patients’ lifestyles and ocular needs.  ■
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 ◗ For ophthalmologists, 
finding a truly good 
solution for presbyopia 
has long been the “holy 
grail” of the field. 

TAKE-HOME 

“A patient old 
enough to need a 
presbyopia drop also 
may be old enough 
to have dry eyes.” 
— Marguerite B. McDonald, MD
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Fluocinolone acetonide implant 
safe for chronic uveitis treatment
Study results show the device offers an effective long-term option for patients
By Lynda Charters; Reviewed by Hans W. Andrews, MD

RESULTS FROM A real-world study of the 
FDA-approved fluocinolone acetonide 0.18 mg in-
travitreal implant (Yutiq, EyePoint Pharmaceuti-
cals Inc.) showed that the device was effective 
for treating chronic noninfectious uveitis over the 
long term, according to Hans W. Andrews, MD, a 

resident at the Vanderbilt Eye In-
stitute, in Nashville, Tennessee.

Uveitis is an important cause 
of visual loss, and corticosteroids 
remain the standard of care for 
patients. When the MUST trial 
[NCT00132691] compared the use 
of systemic and regional corticoste-

roids to treat intermediate uveitis, posterior uveitis, 
and panuveitis, the best-corrected visual acuities 
(BCVAs) were very similar throughout the 5-year 
study.1 The implant group had better control of 
intraocular inflammation, but that group had sig-
nificantly higher incidence rates of cataract and 
glaucoma. Based on these results, the investiga-
tors concluded that regional therapy was a reason-
able approach for treating unilateral uveitis when 
systemic therapy was ineffective or 
not feasible. 

C L I N I C A L  T R I A L
The POINT trial (NCT00991029) also 
evaluated regional steroid (periocular 
and intravitreal) therapy for uveitic 
macular edema (ME), and investiga-
tors reported significantly reduced 
ME with intravitreal steroids (triam-
cinolone and dexamethasone) com-
pared with periocular triamcinolone. 
Results also showed improved BCVA 
by more than 5 letters in the intravit-
real groups, but a risk of intraocular pressure (IOP) 
exceeding 24 mm Hg with intravitreal treatment.2 
Andrews noted that about 40% of patients in all 
groups required IOP-lowering medication. 

The Yutiq implant, which is inserted by an in-
office procedure, delivers a low dose (0.2 µg) of 
fluocinolone acetonide for up to 3 years, lasts sig-
nificantly longer than the dexamethasone implant 
(Ozurdex, Allergan), which requires replacement 
every 2 to 3 months. The Yutiq implant was evalu-
ated in 2 multicenter, randomized, phase 3 clini-
cal studies in which it was compared with sham 
therapy.3 Study results reported that the device 

provided a significant reduction in the recurrence 
rate of uveitis at 6 and 12 months compared with 
sham (P < .001 for both comparisons). Andres 
reported that in the Yutiq group, significantly (P 
< .01) more frequent cataract development and a 
trend toward higher IOP (P = .19).

R E A L - W O R L D  E F F I C A C Y 
Andrews and colleagues conducted a retrospec-
tive chart review that included 103 consecutive 
eyes (68 patients; median age, 59 years) treated 
with the implant. Posterior uveitis was the most 
frequent uveitic type. The patients were evaluated 
at 1-, 3-, and 6-month intervals for improved vi-
sual acuities (VAs) by 2 or more lines, recurrent 
intraocular inflammation, recurrent or improved 
ME, and the steroid-sparing effect.

Andrews pointed out that this is the largest study 
of the implant outside of a clinical trial. 

“The VA remained stable after injection of the 
implant with a trend toward improvement by 6 
months,” Andrews said. “The baseline VA was 
20/50 that improved to about 20/32. Fifteen eyes 

had active uveitis at baseline, which 
resolved in all but 1 patient at 6 
months. At baseline, 77% of eyes had 
no ME, which improved to 88% at 
1 month and 89% at 3 months, and 
was stable at 87% at 6 months. The 
ME resolved within the first month 
of treatment in 50% and 62.5% at 
3 months.”

Twenty-four patients studied were 
taking more than 10 mg of oral pred-
nisone daily and/or immunotherapy 
at baseline. One month after the Yutiq 
implant was inserted, 40% of patients 

decreased the oral prednisolone dose under 10 mg 
or decreased or discontinued immunotherapy. At 
the 3-month time point, that percentage was 57%, 
and remained stable at 53% at 6 months.

C O N C L U S I O N
Andrews concluded that the review of the results 
of the long-term Yutiq implant in 103 eyes showed 
that the fluocinolone acetonide injectable intravit-
real implant is a convenient and effective adjunc-
tive treatment for chronic uveitis. 

“The results showed improved vision and ME, 
suppressed disease activity, and decreased sys-

temic steroid use and need for immunotherapy,” 
Andrews said. 

The investigators are continuing to study the 
short- and long-term efficacy and adverse effects 
of this novel therapy. ■
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“The VA remained 
stable after injection of 
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toward improvement by 
6 months.” 
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needed dosing after week 52 (n = 134), 
or sham (n = 133). Dhoot noted that the 
patients were assessed through the 100 
weeks of the study. 

The topline data from PANORAMA 
showed that a significantly greater pro-
portion of patients in both aflibercept 
arms achieved a 2-step or greater reduc-
tion (improvement) from baseline DRSS 
level at weeks 24, 52, and 100 versus the 
sham arm. Primary end point was the 
proportion of patients improving 2 or 
more steps on the DRSS at weeks 24 and 
52. The secondary end points were the 
proportion of patients who developed PDR 
or anterior-segment neovascularization 
and the proportion of patients develop-
ing center-involved DME at week 100.

The post hoc analysis under discus-
sion evaluated the impact of angiographic 
variables, specifically baseline retinal 
nonperfusion and leakage area, on the 
potential incidence of vision-threatening 
complications or center-involved DME 
in patients with moderately severe to 
severe NPDR, Dhoot explained. 

Images obtained from the participants 
in the PANORAMA trial were graded at 
the Wisconsin Reading Center for base-
line nonperfusion and baseline leakage: 
45 had nongradable baseline nonperfu-
sion area and 13 had nongradable base-
line leakage area. 

According to Dhoot, patients were strati-
fied into no baseline nonperfusion (group 
1) and 3 tertiles of increasing degrees of 
baseline nonperfusion area (groups 2, 3, 
and 4) for the retinal nonperfusion anal-
ysis and into four quartiles (1-4) based 
on the leakage area.

Dhoot noted that, at baseline, a greater 
number of patients with a DRSS score of 
53 had increased nonperfusion. In addi-
tion, race, eg, African American, was 
associated with increasing nonperfusion 
area. The mean hemoglobin A1C trended 
upward slightly from 8.38 in group 1 to 
8.95 in group 4. The mean duration of 
diabetes trended down from 15.6 years 
in group 1 to 12.8 years in group 4.

Regarding the cumulative incidence 
rate of any center-involved DME or vision-
threatening complications through week 
100, Dhoot reported an upward trend in 
the sham group as baseline nonperfu-
sion area increased, but no differences 
were seen in the combined aflibercept 
groups. The hazard ratios for any cen-
ter-involved DME or vision-threatening 
complications were 1.32 and 1.06 in the 
sham and combined aflibercept groups, 
respectively.

“Aflibercept was favored in terms of 
the vision-complication rates or center-
involved DME, and the complication 
rates increased in the sham groups,” 
Dhoot said.

An evaluation of center-involved DME 
based on the baseline nonperfusion also 
favored aflibercept over sham, with haz-
ard ratios for the sham and aflibercept 
groups being 1.32 and 0.95, respectively. 

Finally, evaluation of only vision-threat-
ening complications based on baseline 
nonperfusion showed respective haz-
ard ratios of 1.44 and 1.10 for sham and 
aflibercept, respectively.

“The risk of developing center-involving 
DME and/or vision-threatening compli-
cations increased with increasing base-
line nonperfusion area in sham-treated 
but not in aflibercept-treated patients,” 
Dhoot said. “Aflibercept reduced the inci-
dence of vision-threatening complica-
tions or center-involving DME compared 
with sham regardless of the extent of the 
baseline area of nonperfusion.”

Of the 402 participants, 13 had non-
gradable leakage area at baseline. As with 
the nonperfusion groups, the number 
of participants with DRSS 53 increased 
with increasing leakage area (across, 
quartiles 1-4). 

“With increasing leakage there is 
increasing numbers of patients with 
level 53 disease. The baseline level of 
nonperfusion also trended up moving 
from quartiles 1 to 4,” Dhoot said. 

Regarding the mean hemoglobin A1C, 

Retinal nonperfusion, leakage 
linked with center-involved DME
Study results show that aflibercept-treated eyes are protected
By Lynda Charters; Reviewed by Dilsher Dhoot, MD

Continues on page 15 : DME

IN THE PHASE 3, double-masked 
PANORAMA study, retinal nonper-
fusion and leakage were associated 
with increased incidence of center-in-
volved diabetic macular edema (DME) 
and vision-threatening complications 
in patients with nonproliferative di-
abetic retinopathy (NPDR), according 
to Dilsher Dhoot, MD, of Retina Con-
sultants of America/California Retina 
Consultants in Santa Barbara, who 
reported the results on behalf of the 
study investigators.

T H E  S T U D Y
The PANORAMA study comprised 402 
participants with moderately severe 
to severe NPDR rated 47 to 53 on the 
Diabetic Retinopathy Severity Scale 
(DRSS) who did not have baseline DME. 
The participants were randomized to 
intravitreal aflibercept injection (IAI) 
(Eylea, Regeneron Pharmaceuticals) 
every 16 weeks following 3 monthly 
doses and one 8-week interval (n = 
135), IAI 2 mg every 8 weeks follow-
ing 5 initial monthly doses with as-
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there was also an upward trend from 8.18 in quartile 
1 to 8.70 in quartile 4. The mean diabetes duration 
showed a downward trend from 16.9 years in quar-
tile 1 to 12.7 years in quartile 4.

Through week 100, the cumulative incidence of any 
vision-threatening complications or center-involved 
DME trended to increase as the increase of base-
line leakage area with sham but no difference was 
observed among patients in the combined aflibercept 
arm, Dhoot said. 

Regarding the incidence of center-involved DME, 
the sham group had an upward trend; in the afliber-
cept group, the incidence rate was blunted.

An increasing rate of center-involved DME was 

seen with increased baseline leakage in the sham 
and aflibercept groups. The hazard ratios favored 
aflibercept over sham, respectively, 1.03 and 1.02. 
When considering only vision-threating complications, 
the sham group showed an upward trend, whereas 
the aflibercept group did not; the respective hazard 
ratios were 1.08 and 1.00.

“The risk of developing center-involved DME and/
or vision-threatening complications increased with 
increasing baseline leakage in the sham-treated patients 
but not in the aflibercept-treated patients,” Dhoot said. 
“Aflibercept reduced the incidence of center-involved 
DME and/or vision-threatening complications.”

Dhoot concluded that the increasing retinal non-
perfusion and leakage areas were associated with 
increased rates of center-involved DME and vision-
threatening complications in the sham group. 

“These associations were not seen in the aflibercept 
group,” he said. “It appears that it may be helpful to 

first identify those patients who are at risk in levels 
47 and 53 and that retinal nonperfusion and the area 
of leakage are important considerations when man-
aging patients with NPDR and deciding whether to 
treat these often well-sighted patients.”

In analyses of data from week 52 and week 100, 
there were no treatment-by-subgroup interactions for 
any baseline factors. In addition, both dosing regi-
mens of aflibercept maintained statistical superiority 
over sham in all baseline factor subgroups.

The PANORAMA data are expected to be reported 
soon. ■

A  C L O S E R  L O O K 
Baumal et al reported on 15 eyes of 12 patients treated 
with intraocular brolucizumab injections; the mean 
vision decreased in these patients from 20/53 to 20/2002 
and the findings included vitreous and anterior cham-
ber cells, nongranulomatous granular precipitates, 
retinal artery changes, vascular leakage, occlusion, 
ischemia, dilated retinal veins, and optic nerve leak-
age, according to Thomas Albini, MD, professor of 
ophthalmology at Bascom Palmer Eye Institute in 
Miami, Florida.

Novartis assembled an expert committee to review 
all ocular imaging and cases of inflammation from the 
HAWK and HARRIER studies. A rate of intraocular 
inflammation of about 4.6% was ascertained in the 
patients in the HAWK and HARRIER studies; 3.3% 
had intraocular inflammation and retinal vasculi-
tis; 2.1% had intraocular inflammation with retinal 
vasculitis and occlusion; and 0.5% had these find-
ings associated with severe vision loss, Albini said.

“This resulted in about a 1 in 200 chance of reti-
nal vasculitis with occlusion and severe vision loss,” 
according to the HAWK and HARRIER data, Albini said.

Every aspect of the drug and its administration 
were examined, including patient risk factors. Aggres-
sive treatment was recommended in patients with 
ocular inflammation, especially vasculitis, with sys-
temic or local steroids. 

Further studies by Michael Ip, MD, and Marco 
Zarbin, MD, using data from the IRIS Registry and 
Komodo claims registry, identified an association 
between female gender and retinal vasculitis and 
with a history of previous inflammation. 

“Any previous inflammation seemed to predispose 
these patients to retinal vascular events,” he advised. 

“When using brolucizumab, patients must be asked 
about, for example, prior HLA B27-associated uveitis.”

Albini explained that it is not unusual for treat-
ment-naïve patients to have pre-existing antibod-
ies to anti-VEGF agents. However, the numbers are 
generally low. When the HAWK and HARRIER data 
were evaluated, investigators found higher values 
than those typically seen, about 40%. There was a 
risk of either having preexisting antidrug antibod-
ies, specifically neutralizing antibodies, or a hav-
ing a boost in the antibodies during the trial that 
would be associated with an inflammatory vascu-

lar event, indicating that this could be an immuno-
logic phenomenon. 

“The finding was that 86% of patients with reti-
nal vasculitis and retinal occlusion had neutralizing 
antibody positivity either at baseline or were boosted 
during the study,” he said.

Baumal and colleagues also reported a 24-week 
study3 of 172 eyes treated with brolucizumab injec-
tions. The investigators found that 8.1% of patients 
had intraocular inflammation and 1 patient had severe 
VA loss associated with retinal vasculitis. The study 
also showed an inflammation rate of 1 in 200 patients 
and a correlation with female gender.  However, no 
association was found between the injections and 
previous inflammation.  ■
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FROM THE COVER 

INFLAMMATION
( Continued from page 1 )

  HAWK and HARRIER found that about 0.5% of patients 
treated with brolucizumab developed intraocular inflamma-
tion, occlusive retinal vasculitis, and severe vision loss.

  Treatment-naïve patients developed intraocular inflamma-
tion at any time point through the study course; about 13% 
developed intraocular inflammation during the second year; 
and the majority did so during the first 6 months. 

  In some cases, patients had subtle preexisting signs of 
inflammation, such as vitreous cells that preceded vasculitis 
and visual loss seen on imaging to be developing over time. 

  Preexisting neutralizing antibodies or a boost in the anti-
bodies was associated with the inflammatory changes, which 
suggested an immune pathophysiology phenomenon, most 
likely a delayed hypersensitivity at 20 days after injection. 

  Physicians must balance the decreased need for injec-
tions against the risk of 1 in 200 patients developing intra-
ocular inflammation and severe vision loss.

Key points from the 
investigations of 
brolucizumab include

THOMAS ALBINI, MD
E: talbini@med.miami.edu
This article is adapted from Albini’s presentation at the Bascom Palmer Angiogenesis, 
Exudation, and Degeneration 2021 virtual meeting. Albini is a consultant to Novartis and 
is on the company’s data monitoring committee and safety review committee.
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MIGS TRENDS AND  
PATTERNS IN THE US

Use of such procedures increased markedly in analysis of IRIS Registry Data
By Lynda Charters; Reviewed by Shuang-An Yang, MD, MPH

T
he use of minimally invasive glaucoma surgeries (MIGS) has increased 
markedly over the previous 6 years in the United States, with a concom-
itant (albeit smaller) decrease in traditional trabeculectomies and glau-
coma drainage device (GDD) techniques.

Usually in the United States, the first-line therapy 
for glaucoma is administration of antiglaucoma eye 
drops or laser therapy; surgical interventions are 
reserved for more advanced or refractive glaucoma 
because they can be associated with a high risk of 
complications.

“Potential alternatives to the current scenario are 
MIGS procedures, conjunctival-sparing ab interno 
drainage procedures, to provide lowering of IOP, 
reduce the need for medications and avoid the poten-
tial risks of surgical procedures,” said Shuang-An 
Yang, MD, MPH, from the Massachusetts Eye and 
Ear, Boston, Massachusetts.

H O W  M I G S  W O R K
These devices work in a few ways to decrease IOP, 
but all attempt to do so with minimal disruption of 
the scleral and conjunctiva.

Microstents, such as the iStent (Glaukos) device, 
are designed to bypass the juxtacanalicular trabec-
ular meshwork to increase the outflow through the 
trabecular meshwork. Others such as Trabectome 
(NeoMedix), Kahook Dual Blade (New World Medical),  
and TRAB360 (Sight Sciences) work via decreasing 
the outflow resistance by removing the trabecular 
meshwork from within the anterior chamber. Ab 
interno canaloplasty and the VISCO360 (Sight Sci-
ences) work by dilating Schlemm’s canal. 

A second approach is increasing the uveoscleral 
outflow by facilitating suprachoroidal pathways, as 

accomplished by a stent (CyPass micro-stent; Alcon).
Another device (XEN gel stent; Allergan) creates 

an adjunct subconjunctival drainage pathway.
And, finally, aqueous production can be decreased 

by endocyclophotocoagulation (ECP). 
All are innovative, but as Yang pointed out, the 

role of the MIGS devices is not fully understood and 
raises questions. Can they replace trabeculectomy 
to save sight and is their cost justified by their effi-
cacy, safety, and duration of effect?

Understanding the trends and patterns in the use 
of MIGS and who is receiving them are important 
considerations in weighing the cost and the lim-
ited evidence of long-term safety and efficacy data, 
Yang explained. 

I R I S  R E G I S T R Y  A N A L Y S I S
Yang and colleagues collected data on the use of 
the various devices and the standard surgeries from 
2013 to 2018. The primary study analysis sought to          
determine the annual number of MIGS and standard 
procedures performed in the United States during the 
study course. The secondary analysis was determi-
nation of the concurrent (same dates) and sequen-
tial (different dates) MIGS and standard surgeries. 

Yang reported identifying a 2-fold increase in the 
use of MIGS procedures over the past 6 years in the 
United States that was accompanied by a gradual 
decrease in traditional surgeries. 

“The annual proportion of iStent procedures 

increased from 14% in 2013 to 40% over the 6-year 
period, and surpassed standard glaucoma surgeries 
by 2016 and accounted for almost half of all surgical 
glaucoma procedures by 2017,” she said.

Cypass and Xen only began to increase in frequency 
following United States Food and Drug Administra-
tion approval and clearance in 2016. The propor-
tion of annual goniotomy procedures also markedly 
increased since 2016.

The annual rates of ECP and standard glaucoma 
procedures decreased during the 6-year study period.

Regarding the analysis of the current and sequential 
glaucoma surgeries, about one-third of eyes underwent 
a concurrent procedure, with the preferred combina-
tion being ECP and iStent. About two-thirds of eyes 
underwent subsequent procedures; that is, trabecu-
lectomy and a GDD were the most often followed by 
another standard glaucoma surgery, but, she pointed 
out, when followed by a sequential MIGS procedure, 
ECP and iStent were the most frequently chosen.

C O N S I D E R A T I O N S
Recognition of the increasing numbers of iStent pro-
cedures and the concurrent decrease in standard 
glaucoma surgeries did not happen in a vacuum 
and likely were associated with the introduction 
of novel antiglaucoma medication that can better 
control IOP, MIGS procedures that can be combined 
with phacoemulsification, and restrictions to reim-
bursements for traditional surgery and more MIGS 
procedures approved by the FDA and reimbursed, 
Yang explained. 

Notably, the smaller decline in traditional glau-
coma surgeries may indicate that trabeculectomy 
and GDD play a unique role in managing a smaller 

Continues on page 18 : Trends
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niche of patients with advanced, rapidly progres-
sive glaucoma needing marked IOP reduction.

Another consideration is the demographic dif-
ferences observed in association with the various 
glaucoma procedures. For example, higher glau-
coma prevalence rate and severity were seen in 
the Black population compared with Caucasian 
patients in the United States, which may explain 

why more standard glaucoma surgeries are used 
more often for Black patients. 

Other reasons may be related to disparities in 
the access to and utilization of eye care and less 
comprehensive medical insurance among Black 
patients. 

According to data analysis, most MIGS proce-
dures (particularly the iStent, Cypass, and ECP) 
are combined with phacoemulsification. 

In the one-third of eyes that underwent a con-
current glaucoma surgery, iStent and ECP were 
combined because of the additive benefits from 
different mechanism of action and the ease of per-

forming them in combination, and greater reim-
bursements for combined procedures.

“Our findings outline the need for well-designed 
clinical trials demonstrating the long-term safety 
and effectiveness for both stand-alone and com-
bined MIGS techniques,” Yang concluded. ■

Dropless glaucoma treatment an 
elusive path to ease burden
Physicians are left to determine which treatments can offer patients best outcomes
By Lynda Charters; Reviewed by Janet B. Serle, MD

TREATMENT OF GLAUCOMA without 
eyedrops has long been a goal, and while it may be 
possible one day, it is not reality. However, there are 
a number of considerations for individual patients.

Numerous surgical procedures and minimally 
invasive devices are available to lower the IOP. 

Some have been around for a long 
time, but within the last few years 
numerous devices have entered the 
market with unknown long-term 
results, and more are in the pipe-
line. Antiglaucoma drops currently 
remain the first-line choice for many 
ophthalmologists.

However, the question remains about which 
treatment(s) can achieve and maintain the desired 
IOP level and prevent progression, according to Janet 
B. Serle, MD, professor emeritus of ophthalmology, 
Icahn School of Medicine at Mount Sinai, New York.

G I U D E L I N E S  F O R  C L I N I C I A N S
Clinicians can adhere to the general guidelines 

that have been established for target IOPs for dif-
ferent glaucoma stages, but how well they work for 
individualized patients remains to be seen. 

“For each patient it is important to assess the risk 
parameters in addition to the stage of the disease,” 
Serle said. “In some patients, we can hopefully get 
ahead of progression by treating the glaucoma aggres-
sively and in other patients we may be able to step 
back, accept higher target IOPs, and carefully assess 
the most appropriate therapies.”

Many large clinical trials have evaluated differ-

ent procedures over different follow-up periods and 
generated widely varying outcomes regarding medi-
cation use and wide ranging IOP results postopera-
tively. These range from no medications needed in 
78% of patients followed for 3 years after selective 
laser trabeculoplasty (SLT)1 to studies of minimally 
invasive glaucoma surgeries (MIGS) and gonioscopy-
assisted transluminal trabeculotomy that resulted in 
a wide range of medications needed postoperatively.

Serle suggested that surgeons look outside the treat-
ment box and rethink the current order by which they 
select treatment and determine if they should adjust 
that order. For example, should surgeons consider an 
SLT, an earlier SLT, or a MIGS procedure if appropri-
ate, or should patients be treated more aggressively 
earlier in the disease process, especially in the case 
of young patients with potentially longer life spans. 
Another challenge, she pointed out, is identifying 
and diagnosing patients with early disease.

“I do not think it is time to abandon the traditional 
more invasive procedures, particularly in advanced 
disease, because these more consistently result in 
lower IOPs,” she commented.

Currently, however, although there are numerous 
nonmedical options that are available for glaucoma 
management, physicians cannot now achieve suc-
cessful IOP control in all patients without relying 
on medical therapy. 

Serle emphasized that to manage and control 
glaucoma without eyedrops, there must be a more 
“robust” way to identify patients with glaucoma, 
especially those with early disease. Acceptance and 
incorporation of other newer treatment options by 

patients and physicians should occur. If intervention 
is successful, the progression curve may change, she 
said and noted the importance of demonstrating that 
surgical devices and procedures achieve satisfactory 
target IOPs for long durations during a patient’s life. 
The current devices meet the target IOPs in some 
patients, but the long-term results are unknown. 

C O N C L U S I O N
Serle said that it should be a goal to reduce the medi-
cation burden as much as possible. 

“Physicians can think about how they select treat-
ment,” she said. “For patients with early-stage glau-
coma, consider options other than medications. In 
moderate and late-stage disease, treatment with laser 
and/or MIGS and/or traditional surgery may reduce or 
eliminate the need for medications in some patients.  
For late-stage disease, more invasive surgeries may 
be more successful at achieving the required IOP 
with fewer or no medications.” ■
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Advantages of incorporating ECP 
into the surgeon’s armamentarium
Short learning curve, significant clinical advantages make this a comfortable addition
By Michael Greenwood, MD; Special to Ophthalmology Times®

A WEALTH OF options exists for minimally 
invasive glaucoma surgery (MIGS) to reduce IOP by 

improving the aqueous outflow 
through the trabecular meshwork. 
Endoscopic cyclophotocoagulation 
(ECP) has a different mechanism of 
action that lowers IOP by reducing 
the production of aqueous in the 
eye. That makes it especially use-
ful in combination with cataract 
surgery and other complementary 

MIGS procedures. ECP also has a short learning curve, 
so once you know the advantages and get a few sur-
gical tips, you will be ready to incorporate ECP into 
your armamentarium. 

A D V A N T A G E S  O F  E C P
I use ECP to treat a wide range of patients with mod-
erate to severe primary open-angle glaucoma, partic-
ularly if they have a heavy medication burden. It fits 
nicely into my practice for patients with moderate to 
severe glaucoma or a heavy medication burden. Here 
are some standout advantages of ECP:

ECP inflow reduction combines well with drainage MIGS. ECP’s 
unique mechanism of action makes it great to use in 
combination with other MIGS. It is the only MIGS    
procedure that lowers IOP by controlling aqueous pro-
duction, so combining it with other outflow-targeted 
procedures helps control the flow of aqueous in both 
directions. When I am performing cataract surgery 
plus a MIGS trabecular meshwork procedure such as 
Hydrus (Ivantis), iStent (Glaukos), Kahook Dual Blade 
(KDB) New World Medical), OMNI (Sight Sciences) 
and others, I can add ECP as well. 

My colleagues published a study comparing cata-
ract surgery with iStent implantation alone or with 
ECP, and they found that 12 months later, IOP was 
more than 2 mm HG lower when they added ECP.1

ECP can be used inside or outside of cataract surgery. One 
of the beautiful things about performing ECP is its 
versatility. It is a straightforward addition to a cat-
aract procedure with MIGS, adding only a little bit 
more time for a worthwhile reduction in IOP and/or 
medications. I also use ECP for pseudophakic patients 
who need better IOP control and welcome a reduc-
tion in medications. In pseudophakic cases, I typi-
cally choose KDB or OMNI along with ECP.

ECP has a very short learning curve. ECP is easy for sur-
geons to perform, with a skill set very similar to 
capsulorhexis. You fill the eye with viscoelastic, put 
the instrument inside the eye, and look at a separate 
monitor as you use the laser to perform the proce-
dure, which takes just a short time. It is titratable, 
so you can treat a lot or a little, depending on your 
comfort level as you get accustomed to it. Compared 
to other MIGS procedures, ECP targets a larger area. 

E C P  S T E P  B Y  S T E P
To start doing ECP, you need to make a few purchases. 
First, there is the device itself (Endo Optiks E2). The 
probes are reusable but must be replaced eventually. 
To watch what you are doing, you also need a stand-
alone monitor, which you may already have. I have 
found that the start-up costs are quickly recovered 
through reimbursements for ECP.

The ECP procedure will be familiar to most surgeons.  
I will walk you through the technique: 
> To begin, fill the anterior chamber with viscoelastic. To en-
sure adequate visualization of the ciliary processes, make 
sure to get enough space between the iris and the intra-
ocular lens by putting viscoelastic under the iris to make it 
bombe forward. ECP can treat approximately 200 degrees 
through a single incision, so make sure you plan for that.

> Next, insert the device into the eye, being careful not to 
bump into any intraocular structures. Getting good focus 
and adequate lighting on the ciliary processes requires 
the help of an assistant. It must be bright enough to see 
clearly, but not so bright that it is hard to distinguish where 
your aiming beam is located. 

> Gently move the laser to the treatment area. Keeping 
about 4 to 6 ciliary processes in view will ensure you are at 
the appropriate distance to deliver the desired power—not 
too close (too high powered) or too far (ineffective power 
and greater likelihood that you could hit something other 
than the ciliary processes).

> Begin applying the treatment by gently painting the ciliary 
processes, moving in 1 direction. At the end point, gently go 
in the other direction. Repeat the process on the other side. 

> As you go, watch how the treatment is working. When 
ECP is effective, the ciliary processes get whiter in color 
and shrink (Figure 1). If your probe placement is correct, 
but you are not seeing an effect, you can gently increase 
the power of the laser. If you apply too much energy, the 
processes can burst, causing a popping sound that startles 
the patient and can cause pain as well as some postopera-
tive inflammation. With experience, you will soon become 
accustomed to doing this properly.

> Postoperative medications are a bit different for patients 
who have ECP. For a standard cataract, cataract+MIGS, 
or cataract+MIGS+ECP, my patients get an intracameral 
antibiotic, steroid, and nonsteroidal drug. Postoperatively, 
cataract patients without ECP take 1 drop of a combination 
antibiotic, steroid, and nonsteroidal drug once a day for a 
month. When we add ECP, I prescribe the same medica-
tions, but with a stronger dose up front and a slower taper: 
4 drops a day for 1 week, and 2 drops a day for 3 weeks. 
The intracameral steroids are very helpful.

I sometimes see a little bit more inflammation on 
day 1 compared with patients without ECP, but at 1 
week, the eye is very quiet. And patients get those 
extra few points of IOP control that we know can help 
them not only limit medications, but perhaps prevent 
some progression over time. ■
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(FIGURE 1)   As you paint the ciliary processes with the 
laser, they shrink and become whiter in color. Here, ciliary 
processes on the left are untreated, and those on the 
right have been treated. (Image courtesy of Michael Greenwood, MD)
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P
atients who wish to reduce their                    
reliance on glasses have high expec-
tations for visual outcomes after cataract 
surgery. To meet their demands, lens 
technology has advanced significantly, 
particularly with the introduction of 
aspheric IOLs, which are designed to 

reproduce the natural shape of the crystalline lens 
to improve visual quality and contrast sensitivity.1 

To achieve the best visual outcomes from advanced 
lens technology, lens stability in the capsular bag 
is essential. I recently studied the anterior cham-
ber stability of the newly introduced CT Lucia 621P 
(Carl Zeiss Meditec), a monofocal aspheric hydro-
phobic acrylic IOL with a heparin-coated surface 
(Figure 1). 

It is important to know the patient’s anterior 
chamber depth before surgery, which allows us 
to calculate the IOL power accurately. After sur-
gery, it helps us determine the stability of the IOL 
in the capsular bag and assess the patient’s refrac-
tive outcome. 

L E N S  D E S I G N
The bi-sign design of CT Lucia IOLs compensates 
for a number of aberrations resulting from IOL mis-
alignment or the corneal contour, providing the 
benefits of neutral and correcting 
aspheric IOLs and improving reti-
nal image quality.2 The single-piece                      
C-loop CT Lucia 621P follows the previ-
ously introduced monofocal spherical 
CT Lucia 211P and aspheric 611P(Y), 
in addition to other Zeiss monofo-
cal IOLs. 

It has a 6-mm-diameter optic and 
13-mm total diameter and is avail-
able from +0.0 to +34.0 D in 0.5-D 
increments. The lens has step-vaulted 
haptics and a reinforced optic-haptic 
junction to promote stability in the capsular bag, 
for improved lens centration, refractive predict-
ability, and long-term visual outcomes. 

The use of the injector is a key consideration for 
surgeons and surgical staff. This lens comes fully 
preloaded in a redesigned injection system that 

makes injection easier, faster, and safer than before. 
As the injector is advanced to the intermediate 

position, there is an audible click. The ramp stop 
helps the surgeon apply the correct pressure to 

the thumb flange to release the IOL.

A S S E S S I N G  L E N S 
S T A B I L I T Y

Within a 1-month period, I implanted 
this monofocal lens in 60 eyes of 60 
patients aged from 51 to 91 years. 
It was used in every patient having 
cataract surgery; there were no spe-
cific inclusion or exclusion criteria. 
Therefore, this protocol reflected our 
daily experience as cataract surgeons 
in performing routine cataract sur-

gery with monofocal IOLs and demonstrated the 
typical clinical behavior of the IOL in this setting.

I examined the stability of the IOL by measuring 
anterior chamber depth with biometry (IOLMaster 
700; Carl Zeiss Meditec). Preoperatively, the mean 
anterior chamber depth was 3.13 mm. 

After surgery, the anterior chamber depth was 
measured twice: after 1 week and then 1 month 
later. Anterior chamber depth measurements indi-
cated good stability within the capsular bag, with-
out the IOL position changing significantly, whether 
patients were hyperopic or myopic. At 1 week, the 
mean anterior chamber depth was 5.36 mm and 
at 1 month it was 5.34 mm. 

No patients had complications, nor did they report 
glare or other light-related disturbances. They had 
very good refractive outcomes that were consis-
tent with the expected calculations of the biome-
ter, indicating that the lens was very stable in the 
bag from the first week after surgery. The mean 
corrected visual acuity was 10/10. 

The injector system was very easy to use and 
performed well with the 60 lenses we implanted. 
One lens got stuck in the injector, but this was rem-
edied and otherwise we had no issues. 

The learning curve was very easy; our experi-
ence was reproducible, and we demonstrated good 
reliability. 

The IOL opens very quickly when injected and 
there were no problems with the optics. When the 

Examining stability of aspheric 
IOL in cataract patients
Bi-sign design compensates for aberrations resulting from misalignment
By Antonino Cuttitta, MD; Special to Ophthalmology Times®

 ◗ A new monofocal 
IOL was found to 
provide stability in 
the capsular bag 1 
week and 1 month 
after implantation, 
with good refractive 
outcomes.

TAKE-HOME 

A monofocal aspheric hydrophobic acrylic IOL with a heparin-coated surface is shown. (Image courtesy of Antonino Cuttitta, MD)
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manufacturer questioned surgeons and nurses about 
the system, most reported that they preferred it over 
their reusable injector of choice.3 

S U R G I C A L  P E A R L S
Based on my experience with the CT Lucia 621P, I 
would like to offer some advice for implanting it. It 
also is very important to use the correct amount of 
viscoelastic during the procedure to help the IOL 
slide across the injector and unfold correctly in the 
capsular bag. 

If too much viscoelastic is used, the lens will slide 
across the injector but open slowly in the capsular 
bag because the haptic will stick to the plate of the 
lens. In contrast, if there is not enough viscoelastic, 
the lens will not slide across the injector properly 
and a haptic may break.

It is also necessary in general to be especially care-
ful with higher-power lenses because they are thicker 
and a bit more rigid. However, we did not have prob-
lems with higher-power versions of this lens.

C O N C L U S I O N
In my experience, the CT Lucia 621P maintained sta-
bility in the capsular bag 1 week and 1 month after 
implantation and provided good refractive outcomes. 
The redesigned injector system was easy to use and 
provided smooth delivery of the IOL into the capsu-
lar bag. ■
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The redesigned injector system 
was easy to use and provided 
smooth delivery of the IOL into 
the capsular bag.” 
–Antonino Cuttitta, MD
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E
ndophthalmitis is a rare occurrence in 
ocular surgery but the percentage, no 
matter how small, remains unacceptable. 
Winfried M.K. Amoaku, PhD, MBChB, 
FRCS, associate professor/reader in oph-
thalmology and Hon Consultant Oph-
thalmologist, University of Nottingham 

& Nottingham University Hospitals NHS Trust, Not-
tingham, England, describes the management pro-
tocol followed in the United Kingdom to treat older 
patients with endogenous endophthalmitis. 

The endogenous form of the infection is exceed-
ingly rare, occurs in 1 per 1 million cases annu-
ally, and accounts for about 10% of all endophthal-
mitis. Intraocular infection occurs as the result of 
hematogenous spread from a distant nonophthal-
mic source and may be bacterial, fungal, parasitic, 
or viral. Patients most likely (but not exclusively) 
to develop endogenous endophthalmitis are immu-
nocompromised, and include those with diabetes, 
systemic cancer, and HIV and those taking antineo-
plastic therapies, broad-spectrum antibiotics, and 
immunomodulatory agents, he explained.

The presentation of the infection includes vary-
ing degrees of pain, inflammation, and visual loss. 
The clinical examination shows the presence of an 
anterior segment inflammation, vitreous opacifica-
tion, choroidoretinal infiltrates, retinal hemorrhages, 
cotton-wool spots, and retinal vasculitis. 

The progression of the infection depends on the 
causative organism. With a bacterial infection, rapid 
progression is expected, fungal infections progress 
slowly, and the speed of viral progression can vary.

D I A G N O S I S  O F  E N D O P H T H A L M I T I S
Amoaku warned about the “fair degree” of misdi-
agnosis, which is as high as about 63%. “A high 
degree of suspicion for endophthalmitis is needed 
to establish the diagnosis,” he cautioned. He also 
noted the importance of ruling out intraocular lym-
phoma, which mimics endogenous endophthalmitis. 

Amoaku cited a 2018 report of the 
British Ophthalmological Surveil-
lance Unit1 that included 48 patients 
(median age, 56.9 years) from Decem-
ber 2013 to December 2014. About 
46% of patients were older than 60, 
the oldest being 85. 

The presenting features in these 
patients included cellulitis, afferent 
pupillary defect, corneal clarity, ante-
rior chamber cells, hypopyon, fibrin, vitritis, retini-
tis, and others, which were similar to those reported 
in the literature. “Typically, in these patients the 
endophthalmitis was unilateral and included bacte-
rial, viral, and fungal infections,” he said.

Upon presentation, the vision was already poor, 
with a median of 3 logarithms of the minimum angle 
of resolution visual acuity (logMAR VA). Several 
infection sources identified in addition to the strong 
association with diabetes included septic arthritis, 
colon cancer, cardiac valve disease, and intrave-
nous drug use, among others. 

The blood cultures were positive in 58% of patients; 
in contrast, vitreous biopsies were positive in only 
about 23%. The causative organism was more likely 
to be identified in patients who presented early after 
the onset of symptoms. Treatment included a com-
bination of systemic intravenous or oral antibiot-
ics, intravitreal antibiotics, antifungal drugs, and 
mostly topical steroids.

A total of 25 patients, including 1 who died, were 
followed for 6 months. The median visual acuity 
was 0.18 logMAR; the VA was below 1.0 in 4 of 23 
patients and below 0.3 in 19 patients. Poor outcomes 
were characterized by no light perception and light 
perception VA.

U K  T R E A T M E N T  R E C O M M E N D A T I O N S : 
S Y S T E M I C  A N D  O C U L A R

“A full systemic workup is necessary to determine 
the source of the infection and a high degree of 

suspicion is required,” he said. “The mandatory 
examinations include ophthalmic ultrasound and 
intraocular biopsy of the vitreous for microscopy, 
culturing and sensitivity, and blood cultures. Car-
diac echography, abdominal ultrasound, and MRI 
are indicated as appropriate.” Importantly, Amoaku 
noted that diabetes must be excluded in all cases. 

The intraocular treatment begins 
based on the clinical features and 
presumed diagnosis. After the vit-
reous biopsy results are received, 
treatment is modified as needed. 
Intravitreal therapy includes van-
comycin 1 mg/0.1 ml plus amika-
cin 0.4 mg/0.1 ml or ceftazidime 1 
mg/0.1 ml for bacterial infections 
and amphotericin B for fungal infec-

tions. Ganciclovir is prescribed for viral infections. 
Three to 5 days after the initial treatment, the 

treatment is repeated depending on the diagnosis 
and the response. Vitrectomy is reserved to treat 
a few selected cases. 

Amoaku emphasized that the systemic anti-infec-
tive treatment specific to the infectious agent is 
mandatory for all cases. When the infection is 
under control, systemic steroids can be started. ■
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 ◗ The systemic anti-
infective treatment 
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infectious agent is 
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gate the value of imaging in patients with a neu-
rologically isolated Horner syndrome.

R E S T R O S P E C T I V E  R E V I E W
The investigators conducted a retrospective chart 
review of all adults diagnosed with Horner syn-
drome in Olmsted County, Minnesota, using the 
Rochester Epidemiology Project database between                   
January 1, 2000, and December 31, 2018. Accord-
ing to Fairbanks, the team of inveatigators reviewed 
the charts for the correct diagnoses and recorded 
the patient demographic data, presenting signs 
and symptoms, imaging results, and etiologies and                       
analyzed all of the results. 

Of the 736 patients identified in 
the review of cases, 78 confirmed 
cases were included in the study; 
the rest were excluded because of 
their nonresident status, disease 
onset outside the study time frame, 
or miscoded or incorrect diagnoses. 

According to the team of inves-
tigators, the causes varied widely from those that 
were benign including idiopathic and surgical causes, 
cluster headache, and goiter to the neurologically 
or systemically dangerous causes that included 
carotid artery dissection, stroke, neoplastic and 
traumatic causes, varicella zoster, arteriovenous 
fistula, and fibromuscular dysplasia.

F I N D I N G S
The median patient age was 57 years, and all                 
patients were Caucasian. The age- and sex-adjusted 
incidence of Horner syndrome during the study 
period was 4.24/100,000/year with no difference 
in gender or over time. 

“We did find a significant [P < 
0.001] difference across age groups, 
with older patients having a higher 
incidence of Horner syndrome,” Fair-
banks pointed out.

Three-quarters of cases were diag-
nosed first by neurologists followed 
by ophthalmologists, with most diag-
nosed clinically. “Interestingly,” Fair-
banks said, “idiopathic cases were more likely to 
be confirmed with cocaine or apraclonidine eye-
drop testing (P = 0.002), and stroke, surgical, and 
dangerous causes were more often diagnosed clini-
cally (P = 0.008).

C O M M O N  E T I O L O G I E S
The most common etiologies were idiopathic (20 
patients, 25.6%), followed by internal carotid                       
artery (ICA) dissection (15 patients, 19.2%), stroke 
(12 patients, 15.4%), surgical (12 patients, 15.4%), 
and neoplastic (11.5%). Analysis of the etiologies 
indicated that about 56% of cases had a dangerous 

neurologic or systemic origin, 
according to investigators.

Compared with other eti-
ologies, the patients with 
ICA dissections, which 
were more likely to be 
diagnosed in younger 
individuals who were 
a mean age of 49 years 
(P = 0.02), were more 
likely to have pain (P < 
0.001), facial paresthesia 
(P = 0.007), blurred vision 
(P = 0.04), and photopho-
bia (P < 0.004). Most of the 
cases with a stroke had a 
lateral medullary infarction.

N E O P L A S T I C  C A U S E S
Neoplastic causes included 4 pan-
coast tumors that affected the oculo-
sympathetic pathway at the lung apex. It 
was noted that the most common neoplasm 
was lung cancer.

Moreover, the investigators found that neuroim-
aging results were surprising in that almost 40% of 
patients with a neurologically isolated Horner syn-
drome had a positive finding on computed tomog-
raphy (CT) or magnetic resonance imaging (MRI), 
Fairbanks explained. 

Fairbanks went on to note that in isolated Horner 
Syndrome cases, pain suggested both a danger-
ous etiology and a positive imaging result, which 
was driven primarily by patients found to have 
an ICA dissection. 

In this first US population-based 
study of the incidence of Horner 
syndrome, the primary take-home 
points are that 56.4% of cases resulted 
from a dangerous cause; in previous 
reports the percentages ranged from 
8% to 78%. 

Another finding useful in diag-
nosis is that about 40% of patients 
with an isolated Horner syndrome 

had positive CT or MRI findings, which is almost 
double that reported previously. 

C O N C L U S I O N
Finally, investigators noted that pain reported by 
patients suggested a dangerous etiology and posi-
tive imaging, which in this study was most likely 
secondary to an ICA dissection. Ophthalmologists 
should keep in mind that ICA dissections are likely 
to occur in younger patients, may look like an iso-
lated syndrome or present with neurologic disease 
and stroke, are painful, and may cause facial par-
esthesia, blurred vision, or photophobia compared 

with other causes. 

“We recommend imaging of the oculosympa-
thetic pathway in all cases of Horner syndrome 
without a clear ethology, even in neurologically 
isolated cases, particularly when pain is present,” 
Fairbanks emphasized. ■

FROM THE COVER 

HORNER SYNDROME
( Continued from page 1 )

AARON M. FAIRBANKS, MD
E: Fairbanks.aaron@mayo.edu
This article is adapted from Fairbanks’ presentation at the American Academy of 
Ophthalmology’s virtual annual meeting. Fairbanks has no financial interest in this 
subject matter. 

Fairbanks

 ◗ Investigators 
found that 56.4% 
of Horner syndrome 
cases resulted from a 
dangerous cause. 
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Causes (n)

 Idiopathic (20)

 Carotid dissection (15)

 Stroke (12)

 Surgical (12)

 Neoplastic (9)

 Trauma (5)

 Varicella zoster (1)

 Arteriovenous fistula (1)

 Fibromuscular dysplasia (1)

 Cluster headache (1)

 Goiter (1)

POPULATION-BASED CAUSES 
OF HORNER SYNDROME

25.64%

19.23%

15.38%

15.38%

11.54%

6.41%

6.41%
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E
arly detection and treatment of glaucoma 
are important to prevent disease progres-
sion. A new method of estimating the 
risk of glaucomatous conversion using 
deep learning predictions of the reti-
nal nerve fiber layer (RNFL) thickness 
from optic disc photographs can predict 

which eyes of glaucoma suspects are at higher risk 
of developing visual field loss over time. 

Although not a replacement for optical coherence 
tomography (OCT), this method is cheaper and may 
be available in settings where OCT cannot be per-
formed due to cost or a requirement for specialized 
technicians. 

In a previous study, investigators at Duke University 
led by Felipe Medeiros, MD, trained a deep learning 
algorithm to use fundus photographs to predict OCT 
RNFL thickness measurements; an approach they 
have named machine-to-machine (M2M) model.1 

However, the M2M model had not yet been tested 
in suspect eyes, explained Terry Lee, BA, a medical 
student at the Vision, Imaging and Performance Labo-
ratory, Duke Eye Center, in Durham, North Carolina. 

Medeiros is the Joseph AC Wadsworth distinguished 
professor, vice chair for technology, and director of 
the Clinical Research Unit, in the Department of 
Ophthalmology, at Duke Eye Center, and professor 
of Electrical and Computer Engineering, at the Pratt 
School of Engineering.

T H E  S T U D Y
In the latest study, the investigators used the M2M 
model with fundus photographs obtained from glau-
coma suspects who were followed until glaucoma-
tous visual field defects developed. The investigators 
wanted to test if the deep learning predictions can 
be used to monitor glaucoma risk before the devel-
opment of visual changes. 

This research was a retrospective look at patients 
in the large Duke Glaucoma Registry. Standard optic 
disc photographs and standard 24-2 automated perim-
etry were used. Glaucoma suspects were defined as 
patients with a history of elevated intraocular pres-
sure, suspicious disc appearance, or other risk fac-
tors; all had normal visual fields at baseline. Eyes 
were classified as conversors if they had a minimum 
of 2 consecutive abnormal visual field tests with 
glaucomatous defects during follow-up. 

The M2M model was applied to all of the fundus 
photographs obtained during follow-up to obtain 
RNFL predictions for each photo, Lee explained.

The study included 1072 eyes of 827 participants 
considered to be glaucoma suspects. Among them, 
196 eyes (18%) converted to glaucoma. The mean 
follow-up was 4.4 years; the average number of fun-
dus photographs was 3.7; and the average number 
of visual field tests was 9.8, Lee said.

“We found that the mean rate of change in the 
RNFL thickness slope was faster for conversors than 
nonconversors, ie, -1.02 μm annually versus -0.67 μm 
annually, respectively, a change that reached statis-
tical significance (P < 0.001),” Lee said.

The investigation results also showed that the 
baseline and the rate of change in the predicted RNFL 
thickness were significant predictors in whether 
the eye converted to glaucoma (P < 0.001 for both 
comparisons).

“Each 10-μm thinner baseline RNFL was associ-
ated with a 56% increase in the hazard of convert-
ing to glaucoma. Each 1 μm/year faster decrease 
was associated with a 99% increase in the hazard. 
These made the eye twice as likely to develop glau-
coma,” Lee emphasized.

Very interestingly, the predictive performance of 
the M2M model applied to fundus photographs was 
very similar to that found for original OCT measure-
ments in a previous study, indicating that the method 
under study was feasible for monitoring glaucoma 
risk in patients who were glaucoma suspects as well 
as comparable to using OCT.2

Lee pointed out that another advantage of using 
this method is the ability to obtain updated pre-
dictions of glaucoma risk with the acquisition 
of more data over time. In fact, the longitu-
dinal rates of change were more impor-
tant than baseline measurements 
in predicting risk.

Lee concluded that this 

method’s practical application is a cheap and acces-
sible way to monitor progression to glaucoma. With 
the expanding use of portable fundus cameras, 
smartphone attachments, and other technologies, 
this method will expand access to glaucoma care 
in a cost-effective way. ■
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By Lynda Charters; Reviewed by Terry Lee, BA, and Felipe Medeiros, MD

TERRY LEE, BA
e: terry.j.lee@duke.edu
This article is adapted from Lee’s presentation at the American Glaucoma 
Society meeting. Lee has no financial interest in this subject matter. 

FELIPE MEDEIROS, MD
e: felipe.medeiros@duke.edu
Medeiros has no financial disclosures 
related to this content. 

Method of predicting glaucoma 
conversion proves to be faster
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This method may be 
available in settings where 
OCT cannot be performed 
due to cost or a requirement 
for specialized technicians.”“
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GX-314 subretinal gene therapy (RE-
GENXBIO Inc) is being tested in the 
first pivotal gene therapy trial for exu-
dative age-related macular degenera-
tion (AMD). Interim results indicate 
the treatment is generally well toler-
ated with stable to improved visual 

acuity (VA) and reductions in anti–vascular endo-
thelial growth factor (VEGF) injection burden of 
up to 1.5 to 3 years, depending on the cohort. Allen 
C. Ho, MD, a professor of ophthalmology at Wills 
Eye Hospital in Philadelphia, and Thomas Jeffer-
son University in Plymouth Meeting, Pennsylva-
nia, reported the findings.

RGX-314 uses an adeno-associated viral 8 vector 
to deliver a gene encoding for a therapeutic anti-
VEGF Fab protein, and is designed to produce con-
tinuous anti-VEGF therapy, he explained.

P H A S E  1 / 2 A  F I R S T  I N  H U M A N  T R I A L
A total of 42 patients have been enrolled in the RGX-
314-001 study (NCT03066258) with up to 3 years of 
follow-up. The drug continues to be well tolerated 
with stable to improved vision and has resulted in 
clinically meaningful decreases in anti-VEGF injec-

tions in cohorts 3, 4, and 5 of the 5 dosing cohorts, 
all of which were well balanced demographically. 

The patients with neovascular AMD have been 
treated previously with an average of 10 injections 
annually for 4 to 5 years, and were required to respond 
to a baseline injection of ranibizumab (Lucentis; 
Genentech, Inc) before receiving RGX-314. These 
patients do not receive systemic steroids during the 
study; anti-VEGF rescue injections were permitted 
beginning 4 weeks into the study if needed.

The primary outcome was determination of the 
safety and tolerability of RGX-314 through 6 months. 
Secondary outcomes included determination of trans-
gene protein production, effect on vision and ocular 
anatomy, and need for additional injections. The 
retreatment criteria included the presence of any 
fluid, visual loss of 5 or more letters associated 
with fluid, and presence of hemorrhages.

“RGX-314 continues to be generally well tolerated 
across all doses,” Ho said. “Importantly, no clini-
cally determined immune responses, drug-related 
ocular inflammation, or postsurgical inflamma-
tion were seen beyond what is expected following 
routine vitrectomy.” 

Surgical incision conjunctival hemorrhages and 
pigmentary changes in the retinal pigment epithe-
lium (RPE) occurred, both of which were mostly 
mild events. One patient had RPE changes through 
the macula that were associated with visual loss.

Ho presented interim data for cohorts 4 and 5 
at 1.5 years and cohort 3 at up to 2 years. An 

additional year of follow-up for cohort 3 is 
described below. Changes in best-corrected 

VA (BCVA) showed improved vision over 2 
years for cohort 3, and this patient group 
had a significant reduction in the need 
for rescue therapy over the 2 years; in 
cohorts 4 and 5, the vision was stable 
or improved and the patients needed 
fewer rescue injections over a period 
of 1.5 years. For cohorts 3, 4, and 5, 
retinal thickness was stable on opti-
cal coherence tomography images over 
time, and VA was stable or improved, 

including in those who did not need 
rescue therapy.
Evaluation of the protein levels in cohorts 

3, 4, and 5 showed durable and dose-depen-

dent increases in protein production over 2 years 
for cohort 3, and over 1 year for cohorts 4 and 5.

L O N G - T E R M  F O L L O W - U P  S T U D Y
This study will follow patients for an additional 3 
years beyond the phase 1/2a trial, for a total of 5 
years of follow-up after receiving RGX-314. Ho also 
presented the third year of data for cohort 3. Thus 
far, investigators have reported no new drug-related 
ocular adverse events. In cohort 3, patients continue 
to show stable to improved VA, and have shown 
a mean of 12 letters of improvement and a reduc-
tion in the need for rescue injections out to 3 years. 

P I V O T A L  2 B / 3  T R I A L
Based on these findings, REGENXBIO has begun 
ATMOSPHERE, a subretinal pivotal trial in neo-
vascular AMD. Investigators will evaluate 2 doses 
of RGX-314 compared with monthly injections of        
ranibizumab in pseudophakic patients with a base-
line VA of 20/32 to 20/160. The study will enroll 
about 300 patients at 60 clinical sites. The primary 
end point is the mean change in BCVA relative to 
ranibizumab at week 54.

REGENXBIO is also conducting studies using 
the in-office SCS Microinjector to deliver RGX-
314 to the suprachoroidal space in patients with                          
neovascular AMD and diabetic retinopathy. Upcom-
ing results from these suprachoroidal programs will 
be announced for the phase 2 AAVIATE (neovascu-
lar AMD; NCT04514653) and ALTITUDE (diabetic 
retinopathy; NCT04567550) trials. ■

Investigators start pivotal 
subretinal gene therapy trial
RGX-314 eyed by investigators as a therapeutic option for exudative AMD
By Lynda Charters; Reviewed by Allen C. Ho, MD

ALLEN C. HO, MD
e: achomd@gmail.com
This article is adapted from Ho’s presentation at the Bascom Palmer Eye Institute 
Angiogenesis, Exudation and Degeneration 2021 virtual meeting. Ho reported  
receiving research grants from REGENXBIO Inc, and he serves as a scientific advisor  
to the company.
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R
esults from 5 years of 
follow-up show that 
minimally invasive 
g laucoma surgery 
(MIGS) with simul-
taneous implanta-
tion of 2 trabecular 

microbypass stents (iStent Inject, 
Glaukos) com-
bined with phaco-
emulsification is 
safe and provides 
durable moderate 
lowering of IOP. It 
also reduced the 
burden of topi-
cal ocular hypo-

tensive medications, according to 
Karsten Klabe, MD.

“A number of MIGS procedures 
are now available, and [although] 
they have shown encouraging ini-
tial results in premarketing clinical 
trials, data are needed to under-
stand their long-term efficacy and 
safety,” said Klabe, who is in pri-
vate practice at Breyer Kaymak and 
Klabe Augenchirurgie in Düssel-
dorf, Germany, and is a partner 
at International Vision Correction 
Research Center of the Universitäts 
Heidelberg-Augenklinik.

“Our experience using combined 

iStent Inject implantation and cata-
ract surgery shows that with selec-
tion of appropriate candidates, only 
rare patients will need further inter-
vention for their glaucoma, and the 
majority can become medication-
free,” he said. “Considering the lat-
ter benefit, adding the iStent Inject 
when patients need cataract surgery 
addresses the adherence issues we 
face when prescribing glaucoma ther-
apies and their potential to cause ocu-
lar surface disease so that patients 
have a higher quality of life.”

Klabe’s study of outcomes after 
combined cataract surgery with 
implantation of the iStent Inject 
was a retrospective review that 
included 164 eyes of 103 patients. 
The cohort had a mean age of 75.4 
years and the majority were male. 
Primary open-angle glaucoma was 
the predominant diagnosis (82%), 
and the remaining eyes had pseu-
doexfoliation glaucoma (18%).

Preoperatively, the 164 eyes had 
a mean IOP with medication of 18.5 
mm Hg. The average mean devia-
tion on the visual field was -6.19 
dB MD, and mean cup/disc ratio 
was 0.59.

Twenty-nine eyes (18%) had pre-
viously been treated with selective 
laser trabeculoplasty (SLT), and 8 
eyes had undergone previous surgery 
that included placement of the Xen 
Gel Stent (Allergan), canaloplasty, 
trabeculectomy, or iridotomy. All 
of the previous interventions were 
performed more than 3 months prior 
to the combination cataract/MIGS 
procedure.

Of the 164 implanted eyes, 157 had 
24 months of follow-up; 129, 85, and 
61 eyes were seen at months 26, 48, 
and 60 months, respectively. Mean 
IOP decreased to 16.0 mm Hg at 1 

MIGS and cataract surgery  
option offers positive results
Retrospective review highlights the sustained efficacy of combination procedure
By Cheryl Guttman Krader, BS Pharm; Reviewed by Karsten Klabe, MD

Klabe

(FIGURE 1)   The 2 microstents are injected into the eye using a specially designed applicator. 
(Image courtesy of Karsten Klabe, MD)

Continues on page 29 : Procedure

 ◗ Data from a series of 
164 eyes that underwent 
phacoemulsification 
combined with implantation 
of the iStent Inject (Glaukos) 
show that reductions in IOP 
and medication need were 
sustained for up to 5 years 
of follow-up. Additional 
glaucoma interventions and 
complications were rare. 

TAKE-HOME 
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Eyes with ocular involvement from 
SJS/TEN mandate acute and chronic care
Patients are at risk for developing severe dry eye and ocular surface disease
By Cheryl Guttman Krader, BS Pharm; Reviewed by Tatiana S. Zanganeh, MD

RESULTS FROM A retrospective study of   
patients treated with amniotic membrane trans-
plantation (AMT) for Stevens-Johnson Syndrome/
toxic epidermal necrolysis (SJS/TEN) highlight the 
risk for long-term ocular complications and the 
need for ongoing management. 

Reviewing outcomes in a series 
of patients who underwent AMT 
during the acute phase of SJS/TEN, 
the investigators found that ocu-
lar surface structures were often 
affected by chronic sequelae that 
led to dry eye disease (DED) as a 
common complication.

“AMT over the ocular surface 
for the treatment of ocular involvement in the acute 
phase of SJS/TEN was first described in 2002. Since 
then, it has become the gold standard, and there have 
been many efforts to intervene early and aggressively 
with AMT. However, management of chronic ocular 
sequelae is just as paramount because these patients 
are at risk for developing severe dry eye and ocular 
surface disease,” according to Tatiana S. Zanganeh,   
MD, a third-year ophthalmology resident at San Anto-
nio Uniformed Services Health Education Consortium, 
Joint Base San Antonio-Fort Sam Houston, Texas, and 
a captain in the United States Air Force. 

“This management should be done by a cornea 
or DED specialist who has extensive knowledge of 
the available treatment options that include aggres-
sive lubrication, topical or oral anti-inflammatory 
agents, serum tears, scleral contact lenses, or, if 
the condition is severe enough, total penetrating 

keratoplasty,” she added. 
Outcomes using ocular AMT in the acute treat-

ment of patients with SJS and TEN were evaluated 
by identifying patients with a histo-
pathologically confirmed diagnosis 
admitted to Brooke Army Medical 
Center at Fort Sam Houston between 
January 2006 and January 2020. Of 
112 patients admitted with SJS/TEN, 
52 patients (102 eyes) were treated 
with ocular AMT. Management also 
included hourly topical lubricants, 
frequent topical corticosteroids, and 
antibiotics as clinically indicated. 

Median t ime to AMT follow-
ing onset of symptoms was 5 days 
(range, 3 to 6 days), and additional 
AMT was required for treatment of 
64% of the eyes. Follow-up of longer 
than 2 months from the date of ini-
tial AMT was available for 39 eyes 
of 20 patients. 

Within the latter subgroup, TEN 
was the diagnosis for 17 patients, 2 were diagnosed 
with SJS, and 1 with SJS/TEN overlap. The 2 most 
common agents inciting the condition were antibi-
otics (n = 8) and antiepileptics (n = 8).

Visual acuity results at last visit for the eyes with 
chronic follow-up showed that 29 achieved BCVA 
of 20/40 or better. BCVA ranged between 20/40 and 
greater than 20/200 in 5 eyes and was 20/200 or 
worse in the remaining 5 eyes. 

Complications involving the cornea and eyelid 

margin were seen in the majority of eyes at last   
follow-up. There was a statistically significant 
reduction in the number of eyes with conjuncti-

val involvement, although conjunc-
tival complications were present in 
14 eyes. All eyes had involvement of 
eyelid skin at presentation compared 
with just 2 eyes at last follow-up.

Cornea complications at last fol-
low-up included punctate epithelial 
erosions or epithelial defect, con-
junctivalization, and corneal scar, 
and some eyes required penetrating 
keratoplasty. 

Conjunct iva l compl icat ions 
included punctate staining and scar-
ring. Eyelid margin complications 
included forniceal shortening and 
meibomian gland dysfunction or tri-
chiasis. Eyelid skin was normal in 
most patients, but some had mild 
scarring or lagophthalmos. 

“No patients developed lagoph-
thalmos, perhaps because eyelid skin sloughing 
was not deep enough to cause cicatrization that 
would result in lagophthalmos,” Zanganeh said.

D R Y  E Y E  E T I O L O G Y
A review of the chronic complications indicated fac-
tors contributing to the development of chronic DED 
in patients with SJS/TEN. They include aqueous tear 
deficiency from lacrimal gland scarring leading to 

Zanganeh

 ◗ A review of 
outcomes in patients 
treated with 
amniotic membrane 
transplantation for 
ocular involvement 
of Stevens-Johnson 
Syndrome/toxic 
epidermal necrolysis 
shows that although 
most achieved good 
BCVA, chronic dry eye 
disease due to long-
term complications 
was common.
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The technique has evolved, and the 
procedure can now be performed at 
the bedside under topical anesthesia 
and using cyanoacrylate glue in lieu 
of sutures.” 
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aqueous tear deficiency, decreased wettabil-
ity of the corneal surface due to persistent 
punctate epithelial erosions or other corneal 
epithelial defects from limbal stem cell defi-
ciency, and tear film instability arising from 
increased evaporative tear loss related to the 
destruction of mucin-producing conjunctival 
goblet cells and meibomian gland scarring.

C O V E R I N G  T H E  E N T I R E  A R E A 
O F  I N V O L V E M E N T

Zanganeh also described an approach for 
extending coverage of the involved tissues 
with AM. Rather than using the self-retained 
cryopreserved amniotic membrane (Prokera; 
Biotissue) that only covers the cornea and 
perilimbal surface of the eye, a larger sheet 
of AM is used that can overlap the bulbar, 
palpebral, and forniceal conjunctiva as well 
as the eyelid margin. The sheet of AM is se-

cured to the eyelid skin with bolstered sutures 
and then accordion-folded into the forniceal 
spaces with a customizable symblepharon 
ring that is fashioned from sterile intrave-
nous tubing. Then, the sheet is draped over 
the entire ocular surface, folded into the op-
posite forniceal space, and draped over the 
opposite lid margin before it is secured to 
the eyelid skin.

“Originally, the procedure was done in 
the operating room with sedation, and it 
also resulted in suture trauma to the eyelid 
skin,” Zanganeh concluded. “The technique 
has evolved, and the procedure can now be 
performed at the bedside under topical anes-
thesia and using cyanoacrylate glue in lieu 
of sutures.” ■

month after surgery, 15.5 mm Hg at month 
6, and stabilized at that level (±0.5 mm Hg) 
for the remaining follow-up duration. 

At baseline, patients were taking a mean 
of 1.47 medications to lower IOP (range 0-4). 
Throughout follow-up, no patients were tak-
ing more than 2 medications, and the mean 
of medications used daily ranged from 0.17 
to 0.23 without any evidence of an increase 
over time.

S A F E T Y  H I G H L I G H T S
Highlighting the safety of the combination pro-
cedure, Klabe reported that there were very 
few complications in the series. The major-
ity of the complications were minor and re-
lated to the MIGS procedure. They included                  
hyphema in 11 eyes (6.7%), persistent hypot-
ony (IOP < 10 mm Hg for more than 1 month) 
in 2 eyes (1.2%), and iris incarceration in 2 
eyes (1.2%). In addition, there were 7 cases 
(4.3%) of stent occlusion.

“The cases of occlusion were observed 
later than 3 months after surgery and were 
related to implantation that was too deep,” 
Klabe said. “It is very important to hold the 
injector in place without pushing it forward 
during implantation. However, the introduc-
tion of the iStent [inject] with a wider flange 
solved the risk of overimplantation.” 

Data regarding the need for further glau-
coma surgery provided further evidence 
of the efficacy of the combination surgery. 
Over the 5 years of follow-up, only 7 eyes 
(4.3%) underwent a second procedure, which 
included placement of the Xen Gel Stent in 
3 eyes, implantation of the Preserflo Micro-
Shunt (Santen) in 2 eyes, SLT in 1 eye, and 
cyclophotocoagulation in 1 eye.

S U R G I C A L  T E C H N I Q U E
The 2 microstents are preloaded in a specially 
designed applicator in a procedure that has 
a short learning curve but requires minimal 
additional settings and instruments, accord-
ing to Klabe. 

“When combined with phacoemulsifica-
tion, the glaucoma portion of the procedure 
can be done either prior to or after the cata-
ract surgery, according to the surgeon’s pref-
erence,” he said.

Klabe explained that he prefers to perform 
the stent implantation at the end of the sur-
gery, noting that the deep anterior chamber 
offers excellent visibility and lowers the risk 
of iris damage. 

“On the other hand, the main incision in 
my cases is only 2.2 mm and prevents the 
loss of [the] ophthalmic viscosurgical device 
and flattening of the anterior chamber,” he 

PROCEDURE
( Continued from page 27 )
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SJS/TEN
( Continued from page 28 )

said. “Use of a Vold Gonioprism with retention ring may be help-
ful because of the low pressure on the cornea that guarantees 
good visibility.” ■
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Ocular manifestations of 
mycoplasma-induced rash, mucositis 
Aggressive lubrication combined with topical steroids, antibiotics boosts chances of recovery
By Haoxing Douglas Jin, MD

Ophthalmology Times® is pleased to announce 
that Haoxing Douglas Jin, MD, a resident at Dean McGee 
Eye Institute Department of Ophthalmology at the Univer-
sity of Oklahoma Health Sciences Center, Oklahoma City, 
Oklahoma, with faculty mentors R. Michael Siatkowski, MD, 
and Rhea L. Siatkowski, MD, is the second-place winner 
of the 2020 Resident Writers Award Program, sponsored 
by Allergan. Jin’s entry is featured here. 

A B S T R A C T 
A patient presented with a 5-day history of fever 
and cough followed by a new onset of oral ulcers 
and conjunctival injection. Clinical examination 
revealed bilateral 360-degree subconjunctival hem-
orrhages, which later evolved to corneal epithelial 
defects, pseudo-membrane formation, and extensive 
oral mucosal ulceration. Mycoplasma pneumoniae 
serum IgG and IgM were positive. Treatment with 
topical prednisolone acetate, moxifloxacin, pre-
servative-free artificial tears, and erythromycin 
ointment was initiated. A self-retaining amniotic 
membrane was placed. The ocular and oral lesions 
resolved within 2 weeks of treatment and the pa-
tient’s vision returned to baseline. Mycoplasma-
induced rash and mucositis is a newly defined en-
tity that mainly affects children and has a favor-
able prognosis with early detection and treatment. 

H I S T O R Y 
The patient, a 13-year-old Hispanic girl, was ad-
mitted to the pediatrics service at the University 
of Oklahoma Health Sciences Center for fever and 
cough for 5 days followed by a new-onset of bi-
lateral conjunctival injection, blurry vision, and 
oral ulceration (Figure 1 on Page 31). She had no 
significant past medical or ocular history. There 
were no prior episodes of ocular or oral lesions 
and no history of trauma. Her 2 siblings had re-
cently recovered from a similar upper respiratory 
illness without oral or ocular manifestations. The 

patient was started on supportive therapy and oral 
azithromycin for a presumed diagnosis of pneumo-
nia. Twelve-point review of system was notable for 
fever, cough,          fatigue, loss of appetite, blurry 
vision, and ocular and oral discomfort. 

E X A M I N A T I O N 
Visual acuity with pinhole at near was 20/20 in 
each eye. Pupils were round and reactive, with 
no relative afferent pupillary defect. Extraocu-
lar movements were full without strabismus or 
nystagmus. IOP was 15 mm Hg in each eye. An-
terior examination revealed bilateral 360-degree                                  
subconjunctival hemorrhage without follicular or 
papillary changes; there was no membranous forma-
tion. There were short fluorescein-staining strands 
of mucus adherent to the anterior surface of the 
cornea and conjunctiva bilaterally. The remainder 
of the anterior segment evaluation and the dilated 
fundus examination were within normal limits. 
Physical examination was positive for bilateral dif-
fuse wheezing and 2 erythematous, subcentimeter 
targetoid lesions on the right radial palm. A chest 
radiograph showed bilateral upper lobe alveolar 
opacity consistent with multifocal infectious pro-
cess without effusion or pneumothorax. 

D I A G N O S I S  A N D  T R E A T M E N T 
The initial infectious workup was negative, which 
included blood culture, Group A Streptococcus 
rapid antigen screen, and nasopharyngeal swab              
polymerase chain reaction (PCR) testing for ade-
novirus, coronavirus, human metapneumovirus, 
rhinovirus, influenza A, influenza B, parainflu-
enza, respiratory syncytial virus, Bordetella pertus-
sis, Chlamydophila pneumoniae, and Mycoplasma 
pneumoniae. A presumed diagnosis of bilateral 

viral hemorrhagic conjunctivitis was made and the           
patient was started on preservative-free artificial 
tears and erythromycin ointment. 

On day 3 of hospitalization, the patient reported 
worsening of ocular and oral pain and decreased 
uncorrected near visual acuity to 20/40 (pinhole 
20/20) right eye and 20/800 (pinhole 20/200) left 
eye. There were new corneal epithelial defects in 
addition to the previously documented filaments. 
The inferior 20% of the right cornea was involved 
and the left had a larger central and inferior defect 
involving 80% of the cornea. No corneal infiltrates 
were noted. Pseudo-membranes were found in the 
inferior fornices bilaterally and were carefully peeled. 
Conjunctival swab testing for HSV PCR and cox-
sackieviruses cultures were sent at this point and 
were negative. Topical prednisolone acetate 1% 
four times daily and moxifloxacin 0.5% four times 
daily were added to the existing treatment regi-
men. A PROKERA amniotic membrane was placed 
over the left eye for 6 days to help with comfort 
and to aid corneal re-epithelization. A repeat infec-
tious workup revealed elevated Mycoplasma pneu-
moniae IgG (1893 U/mL, negative range < 100 U/
mL) and IgM (5662 U/mL, negative range < 770 
U/mL) serum titers. 

The patient reported significant improvement in 
her ocular symptoms after the amniotic membrane 
placement. On day 10 of hospitalization, her visual 
acuity improved to 20/25 and 20/30 in the right 
and left eyes, respectively, and corneal epithelial 
defects had completely resolved without filamen-
tous deposits. The patient was discharged from the 
hospital on day 13. Two months after the initial 
hospitalization, the subconjunctival hemorrhage 
and oral ulceration had completely resolved (Fig-
ure 2 on Page 31) and the visual acuity returned 
to her previous baseline. 

D I S C U S S I O N 
Mycoplasma pneumoniae is a common cause of 
upper respiratory infection in the pediatric popu-
lation. Up to 94% of the Mycoplasma-associated 
infections may produce extrapulmonary manifes-
tations that most commonly involve the mucous 
membranes (94% oral, 82% ocular, and 63% uro-
genital mucositis).1,2 The term Mycoplasma-induced 
rash and mucositis (MIRM) was first introduced 
by Canavan et al in 2015 as a distinct clinical                           
entity to differentiate it from other causes of infec-
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In severe cases, amniotic 
membrane transplantation 
can afford patients 
symptomatic pain 
relief and aid in 
visual recovery.



tious or medication-related mucocutaneous le-
sions such as Stevens-Johnson syndrome/toxic 
epidermal necrolysis (SJS/TEN).2 

MIRM and SJS/TEN can have similar clini-
cal presentations, namely mucocutaneous erup-
tions involving the ocular, oral, and genitouri-
nary mucosal surfaces. However, MIRM differs 
from SJS/TEN in that the former is more com-
monly seen in children (mean age: 11.9; 66% 
male) and is associated with mucositis alone, 
or prominent mucositis with minimal cutane-
ous involvement.2,3 When the skin is involved, 
the rash in MIRM is typically sparse and is                                                               
characterized by vesiculobullous or targetoid 
cutaneous lesions. In contrast, SJS/TEN often 
present in adults (mean age: 47.1; 66% female) 
with large, widespread, purpuric, coalescing 
bullous lesions that progress to sloughing and 
necrosis.2-4 

Initially, our patient’s Mycoplasma antibody 
testing was negative. This could be secondary to 
the temporal profile of disease process, because 
Mycoplasma IgM is typically produced within 
a week of initial infection and peaks at 3 to 6 
weeks.5 The patient’s otherwise negative infec-
tious workup along with the atypical oculomu-
cocutaneous findings warranted a repeat infec-
tious laboratory at 1 week into hospitalization, 
which yielded highly positive Mycoplasma pneu-
moniae IgG and IgM titers. 

Of the reported cases of MIRM in the litera-
ture, the mean age of presentation was 21.4 years 
(range 8-46), and all had conjunctival involve-
ment without corneal involvement except for the 
1 patient reported by Santos et al.5-10 Santos et al 
treated the patient with ocular occlusion, topic 
oxytetracycline ointment, and intravenous immu-
noglobulins at a dosage of 1 g/kg/d for 3 days 
with rapid improvement.8 None of the reported 
cases required amniotic membrane transplant 
and all recovered without ocular sequelae except 
for 1 with eyelid margin scar affecting the mei-
bomian glands.9 

C O N C L U S I O N 
There have been no established treatment guide-
lines for ocular involvement of MIRM. However, 
aggressive lubrication combined with topical ste-
roids and antibiotics often leads to a complete 
recovery. In severe cases, amniotic membrane 
transplantation can afford patients symptomatic 
pain relief and aid in visual recovery. 

Pediatricians and ophthalmologists should be 
familiar with this disease entity and consider 
amniotic membrane transplantation as an addi-
tional treatment option when the patient’s clini-
cal course worsens while on topical therapy. ■

(FIGURE 1)   An external photo shows bilateral conjunctival injection and oral ulceration during initial hospitalization.  
(FIGURE 2)   An external photo demonstrating complete resolution of the corneal epithelial defects, subconjunctival 
hemorrhages, and oral ulceration 2 months later. (Images courtesy of Haoxing Douglas Jin, MD)
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G
laucoma affects many—more than 3 million 
individuals in the United States—but it only 
has a single modifiable risk factor for its 
development and progression, elevated intra-

ocular pressure (IOP).1,2 Medication remains the most 
common initial IOP-lowering treatment, but nonadher-
ence and adverse effects can present barriers to its use.3 
Here are 3 things you should know about the medical 
management of glaucoma.

1 Not all topical medications 
work as well overnight 

IOP fluctuations may be a risk factor for 
the progression of glaucoma, although 

studies have found conflicting results on the effect of 
intra-day and inter-day IOP variations on progression.2,4 
Lying in a supine position has been associated with IOP 
elevations of 1.4 to 8.6 mmHg, with older individuals 
showing greater postural increases.5 Studies measuring 
IOP across 24-hour periods most often found peak IOP 
values at night.6

Although all approved glaucoma medications have 
demonstrated daytime IOP lowering, nocturnal effec-
tiveness varies.6 Studies have found less, or even absent, 
overnight IOP reduction with α-agonist and β-blocker 
therapies (eg, brimonidine and timolol). Sustained over-
night IOP effectiveness has been observed with prosta-
glandin analogs (eg, bimatoprost, latanoprost, travoprost, 
latanoprostene bunod), although to a lesser degree than 
during the daytime in most studies. Carbonic anhydrase 
inhibitors (eg, brinzolamide) are associated with similar 
daytime and nighttime IOP lowering ability.6,7

2 Ocular surface disease can 
interfere with glaucoma 
treatment

Ocular surface disease (OSD) is com-
mon in patients with glaucoma, and frequently causes 
redness, itching, and pain; many patients show evidence 
of conjunctival or corneal damage.8 The number of glau-
coma medications a patient is taking, and the duration of 
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1  A 65-year-old woman with open-angle glaucoma reports recent onset of eye irritation and blurry vision, suggestive of dry eye. You decide to switch her to a 
preservative-free topical medication.

Which of the following is the best option? 

A. Brimonidine tartrate ophthalmic solution 0.2%
B. Dorzolamide hydrochloride–timolol maleate ophthalmic solution 2%/0.5% 
C. Netarsudil and latanoprost ophthalmic solution 0.02%/0.005% 
D. Dorzolamide hydrochloride ophthalmic solution 2%

2  Which of the following statements is true regarding clinical trials of implantable agents in patients with open-angle glaucoma or ocular hypertension?

A. Bimatoprost SR reduced IOP from baseline by approximately 30% during two 12-week phase 3 studies 
B.	 Sustained-release	travoprost	implant	was	associated	with	significantly	greater	IOP	reduction	from	baseline	versus	timolol	
C. The most common adverse event associated with bimatoprost SR use was blepharitis
D. A phase 2B trial of the sustained-release travoprost implant included 3 models with different elution rates
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use, are important predictors of OSD.
The most commonly used preservative in topical eye 

medication, benzalkonium chloride (BAK), has been 
associated with ocular surface epithelial toxicity.9 Long-
term use of glaucoma medications containing BAK may 
contribute to inflammation and cell loss in the trabecular 
meshwork, which over time can cause reduced efficacy of 
topical glaucoma medication and poorer outcomes from 
glaucoma surgery8,9. 

A recent 24-month study randomly assigned 
treatment-naïve participants with glaucoma (n = 36) to 
topical therapies that were either preservative-free or 
preserved with polyquad or BAK.9 Participants in the 
BAK group had increased ocular surface inflammation 
compared with the other groups, with higher expression 
of interleukins (IL)-6, -8, and -1β.

BAK-free topical therapy options for open-angle 
glaucoma or ocular hypertension include brimonidine 
tartrate ophthalmic solution 0.1% and 0.15%; dor-
zolamide hydrochloride–timolol maleate ophthalmic 
solution 2%/0.5%; and tafluprost ophthalmic solution 
0.0015%.10-12

3 Sustained-release systems 
reaching market for 
glaucoma treatment

Factors that drive patient nonadherence 
to topical glaucoma therapy include forgetfulness, difficul-
ty administering eye drops due to weakened grip strength, 
and complex dosing regimens, as well as the asymptom-
atic nature of the disease.13 Nonadherence concerns have 
helped to drive the development of sustained-release 
delivery devices for glaucoma medications. Approved and 
investigational devices of interest include:

Bimatoprost SR. In 2020, this rod-shaped intraca-
meral implant containing bimatoprost 10 µg received 
United States Food and Drug Administration approval 
for open-angle glaucoma and ocular hypertension based 
on the phase 3 ARTEMIS studies.13,14 Administered 
through a 28-gauge applicator, the biodegradable implant 
is designed to release the agent for 3 to 4 months.15 In 
ARTEMIS 1, participants (n = 594) received a bimato-
prost 10 µg or 15 µg implant on day 1, readministered at 
weeks 16 and 32, or twice-daily topical timolol maleate 
0.5%. Both bimatoprost implants showed noninferior-
ity to timolol for mean IOP and mean change in IOP 

from baseline through week 12. Across both studies, the 
implant reduced IOP by approximately 30% from base-
line.14,15 The most common treatment-emergent adverse 
events in ARTEMIS 1 included conjunctival hyperemia, 
eye irritation, foreign body sensation, and eye pain.15

Sustained-release travoprost implant. A phase 3 
trial is currently recruiting participants with open-an-
gle glaucoma or ocular hypertension to receive one of 
2 models of a sustained-release travoprost implant or 
topical timolol maleate 0.5%.16 

In January, the developer released top-line phase 2B 
data on patients (n = 154) followed for 24 months, who 
received a single fast-release or slow-release intracam-
eral implant or used twice-daily timolol.17 Average IOP 
reduction from baseline was 7.9 mmHg with the fast-re-
lease implant, 7.4 mmHg with the slow-release implant, 
and 7.8 mmHg with timolol. Neither implant was associ-
ated with significant corneal endothelial cell loss, serious 
corneal adverse events, or conjunctival hyperemia.

Other sustained-release methods currently in devel-
opment deliver anti-glaucoma medications—including 
bimatoprost, latanoprost, timolol, and travoprost—via 
contact lens, external ocular insert, punctal plug, and 
subconjunctival injection.13 

“I have a patient who is an 80-year-old lady, who resides in assisted 
living, and sometimes her drops aren’t instilled. She has ocular surface 
disease and a question of adherence as well, and so it was an easy 
decision to give her [a sustained release option].”

—Oluwatosin U. Smith, MD

Long-term BAK use 
may contribute to 
inflammation, cell 

loss in the trabecular 
meshwork
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PRACTICE OPPORTUNITY IN A COMMUNITY ON THE CHESAPEAKE BAY 
OLD DOMINION EYE CARE
KILMARNOCK, VIRGINIA

Established 30 year solo General Ophthalmologist has  
an opportunity for a BC/BE Ophthalmologist with interest  

in Cataract, Glaucoma and Laser procedures

 Unlimited operating room time 5 days a week
 Beautiful area for hunting, fishing and water sports in the  

rolling hills of the Northern Neck, the historic heart of Virginia

hauser2020@gmail.com 
(804-435-0547)CONTACT:

SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

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

 Call is 1:4

 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 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

FFoorr  MMoorree  IInnffoorrmmaattiioonn  CCoonnttaacctt::  Deb Salava, Sanford Physician Recruitment at
((660055)) 332288--66999933  oorr  ((886666))  331122--33990077 or email: debra.salava@sanfordhealth.org

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

SOUTH DAKOTA
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TEXAS

THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

For more than 40 years, the Department of Ophthalmology at 
UT Southwestern Medical Center has received national and 
international acclaim for its clinical practice and patient care, 
research and physician training.

The Department of Ophthalmology offers the most compre-
hensive ophthalmic care in Texas. Our faculty members’ spe-
cialties cover all vision and eye problems and procedures 
including cornea, external disease, refractive and cataract 

surgery, glaucoma, macular degeneration, neuro-ophthalmol-
ogy, ocular pathology, oculoplastic and orbital surgery, on-
cology, adult strabismus, retinal and vitreous disorders, and 
pediatric ophthalmology.

Our mission is to provide excellence in clinical care of patients 
with diseases of the eyes, to advance medical knowledge of 
the causes and treatments of such diseases, and to instruct 
and educate physicians in the practice of ophthalmology. 

UT Southwestern Medical Center is committed to an educational and working environment that provides equal opportunity to all members 
of the University community. In accordance with federal and state law, the University prohibits unlawful discrimination, including harassment, 
on the basis of: race; color; religion; national origin; gender, including sexual harassment; age; disability; citizenship; and veteran status. In 
addition, it is UT Southwestern policy to prohibit discrimination on the basis of sexual orientation, gender identity, or gender expression.

 » Neuro-Ophthalmologist – as Assistant Professor, 
Associate Professor or Professor level

 » Comprehensive Ophthalmologist (VA) –  
Dallas, Texas – as Assistant Professor,  
Associate Professor, or Professor level

 » Uveitis Ophthalmologist – as Assistant Professor, 
Associate Professor, or Professor level

 » Ocular Oncology Ophthalmologist-Singular  
or Combined Interest Faculty Position – as 
Assistant Professor, Associate Professor, or 
Professor level

Interested candidates should send their CV 
and cover letter to the address below: 

Dr. James P. McCulley
Professor and Chairman - Department of Ophthalmology UT 

Southwestern Medical Center 
5323 Harry Hines Blvd. MC 9057

Dallas, TX  75390-9057

Email: stewart.king@utsouthwestern.edu

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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ADVANCES IN GLAUCOMA AND RETINA IMAGING

Managing neovascular retinal diseases 
in COVID-19 patients requires careful 
approach 
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Treatment option for dry eye secondary 
to graft-vs-host disease 
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SECONDARY-TO-GRAFT-VS-HOST-DISEASE
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Fluocinolone acetonide implant safe, 
effective for chronic uveitis treatment 
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Preparing practice for a private equity 
transaction PAGE 7

Examining stability of aspheric IOL in 
cataract patients PAGE 20

Method of predicting glaucoma 
conversion proves to be faster PAGE 24
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The Most Versatile Glaucoma 
Treatment in Ophthalmology
Endoscopic CycloPhotocoagulation (ECP) 

• Mild to moderate glaucoma

• Combine with phaco and other MIGS

• Advanced glaucoma

bvimedical.com

BVI and all other trademarks (unless noted otherwise) are property of BVI. BVI ©2020-2021

*Tan, J.C.H., Francis, B.A., Noecker, R., Uram, M., et. al. Endoscopic Cyclophotocoagulation and Pars Plana
Ablation (ECP-Plus) to Treat Refractory Glaucoma. J. Glaucoma, May 14, 2015. doi:10.1097/IJG. 278

1497042-01

endooptiks.com

“ECP-Plus is an effective 
treatment for refractory and 
ultra refractory glaucoma. Our 
2 year data shows outstanding 
sustained IOP lowering and 
medication reduction.”*

 — Brian Francis, MD, MS

“Combining ECP with a variety 
of other MIGS procedures 
allows me to offer a balanced 
therapy that is tailored to 
each patient.”

 — Nathan Radcliffe, MD

1497042-01 BVI Endo Optiks Ad Optometry Times 10.5 x 13.75 Final.indd   1 4/20/21   6:24 PM

https://www.bvimedical.com
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INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate 
primary open-angle glaucoma. CONTRAINDICATIONS. The iStent inject  W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior 
chamber (AC) angle, retrobulbar tumor, thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to 
exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent inject  W 
is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for 
proper maintenance of IOP. The safety and effectiveness of the iStent inject  W have not been established as an alternative to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal 
anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days preoperative), glaucoma associated with vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, 
pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP < 21 mmHg or > 36 mmHg, or for implantation of more or less than 
two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ® randomized pivotal trial included stent obstruction (6.2%), intraocular inflammation (5.7% 
for iStent inject  vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% vs. 4.2%). CAUTION: Federal law restricts this 
device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.

©2020 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation. PM-US-0343

Get started with micro-invasive glaucoma surgery using iStent inject W today.  
Contact your local Glaukos rep for more information.
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