
By Lynda Charters;  
Reviewed by Dinusha Rajapakse, PhD

A TEAM OF investigators at the National Eye 
Institute (NEI) has determined that a protein as-
sociated with deposition of mineralized calcium 
in tooth enamel may be related to drusen depos-
its in patients with dry age-related macular de-
generation (AMD).

“The protein is amelotin, which seems to be 
specific to dry AMD, and may potentially prove 
to be a therapeutic target in the disease,” said 
Dinusha Rajapakse, PhD, the first author of the 
study and a visiting research fellow at the NEI, 
in Bethesda, MD, working in the laboratory of 
Graeme Wistow, PhD, chief of the NEI Section 
on Molecular Structure and Functional Genom-
ics and senior investigator of the study cited in 
Translational Research.1 

This finding may ultimately prove to be a boon 
for patients with dry AMD because, unlike wet 
AMD, there is currently no treatment available for 
the dry form of the disease.

Hydroxyapatite is a component of bone and 
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By Lynda Charters; Reviewed by Scott M. MacRae, MD

REFRACTIVE SURGEONS HAVE a number of op-
tions from which to choose when considering presbyopia-cor-
recting IOLs.

Trifocal IOLs continue to gain in popularity in Europe. One 
has been approved in the United States, the AcrySof IQ Pan-
Optix trifocal IOL (Alcon). However, the downside with these 
IOLs is that surgeons must be attuned to the presence of resid-
ual refractive errors, which seems to be the issue associated 
with this technology. Those refractive errors can constitute a 
make or break for patients.

According to Scott M. MacRae, MD, it is mandatory to correct 
any residual refractive errors before attacking the presbyopia. 

“After IOL implantation, when a patient is 20/happy, they 
see well at all distances; if they are 20/unhappy, I evaluate 
the residual refractive errors and, if found, try to refine them,” 
said Dr. MacRae, professor ophthalmology and visual sciences, 
Flaum Eye Institute University of Rochester, Rochester, NY.

Sometimes there is no residual refractive error, and the un-
happiness may result from the presence of retinal issues, such 
as cystoid macular edema, epiretinal membranes, cystoid macu-
lar edema; posterior capsular opacification; irregular astigma-
tism resulting from anterior basement macular dystrophy 
or dry eye; or unrealistic expectations. 

“However, the one that we can treat the best is the resid-
ual refractive error,” he noted.
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Residual refractive errors may be preoperative culprits

Discovery of protein in eye link to 
therapeutic options for dry AMD
Mineralized calcium in tooth enamel may be linked to drusen deposits

Researchers have found that a protein associated with deposition of mineralized calcium in tooth enamel could be linked to drusen 
deposits in patients with dry age-related macular degeneration. (Photo courtesy of Dinusha Rajapaske, PhD)



The first FDA-approved pharmacologic 
treatment that targets the root 
pathogenesis of neurotrophic keratitis1-3

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

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

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

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

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

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

Explore the breakthrough therapy at 
Oxervate.com/HCP 

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

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

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1,4
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

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

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

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

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

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

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

© 2020 Dompé U.S. Inc. All rights reserved. US-OXE-1900010  01/20
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May brings us signs of hope, renewal
Mike Hennessy Sr., Chairman and founder of Ophthalmology Times’® parent company, MJH Life Sciences

SPRING HAS ARRIVED, and as the flow-
ers are blooming it is sparking thoughts of hope 
and renewal. 

The Ophthalmology Times® team is continuing to 
offer the latest COVID-19 content, including videos, 
online. Visit us online at OphthalmologyTimes.com 
for the latest coverage. 

Hope is a key driver for research, and on the 
cover of this issue, Dinusha Rajapaske, PhD, dis-
cusses work with colleagues at the National Eye In-
stitute. The team determined that a protein asso-
ciated with deposition of mineralized calcium in 
tooth enamel may be related to drusen deposits in 
patients with dry age-related macular degeneration. 
Leading our clinical diagnosis content, this finding 
may ultimately prove to be a real boon for patients 
with dry AMD. 

Our surgery content examines options that re-
fractive surgeons have today when considering 
presbyopia-correcting IOLs. Trifocal IOLs continue 
to gain in popularity in Europe, with one having 
been approved in the United States, the AcrySof IQ 
PanOptix trifocal IOL (Alcon). Scott M. MacRae, 
MD, offers some insight, noting that it is mandatory 
to correct any residual refractive errors before at-
tacking the presbyopia. 

Our special report in this issue focuses on inno-
vative procedures in cornea and presbyopia. Gerd U. 
Auffarth, MD, PhD, FEBO, discusses a small-aper-

ture IOL, which is CE marked and currently under 
investigation by the FDA. This option employs the 
pinhole camera effect to correct presbyopia. When 
paired with multifocal extended depth-of-field tech-
nology, the lens delivers extended depth of focus at 
near, far, and intermediate ranges while reducing 
halo and glare.

In August, the FDA granted approval for Alcon to 
market the AcrySof IQ PanOptix trifocal IOL. Sur-
geons who are using the lens, which is available in 
spherical and toric versions, agree that it is an im-
portant advance in presbyopia-correcting technol-
ogy. Cathleen M. McCabe, MD, and Rosa Braga-
Mele, MD, MEd, share their experiences with the 
IOL.

Our clinical diagnosis content also includes 
a look at how ophthalmologists can learn to de-
tect undiagnosed glaucoma in the United States 
by learning practical lessons from overseas cases. 
Joshua Ehrlich, MD, MPH, discusses this trend. 
He points out that the bright spot is that globally a 
great deal of innovative work is being done, some 
of which might be applied favorably to the unmet 
need domestically. 

Our gene therapy section includes an overview 
of research that finds that genetic analysis may pre-
dict myopia in children, possibly paving the way 
for a personalized medicine approach. Research-
ers note that successfully predicting risks of myopia 

in children can help clinicians recommend lifestyle 
changes such as more time outdoors, which can 
help mitigate or prevent the development of myopia.

In our imaging core, we look at new OCT tech-
nologies that have isolated the white dot syndromes 
to distinct retinal layers. Kathryn Pepple, MD, PhD, 
tells us that three considerations are key when diag-
nosing posterior uveitis. 

We also examine device technology, with femto-
second laser-assisted RLE offering better outcomes 
for patients. R. Luke Rebenitsch, MD, notes that 
when paired with presbyopia-assisted RLE, it can 
result in better results. As the technology surround-
ing IOLs has evolved, so have patients’ expectations 
regarding the best possible outcomes after refractive 
lens-based surgery. 

In therapeutics, Inder Paul Singh, MD, explains 
how predictable, branded steroids can offer control 
over surgery. He explains that achieving the best 
surgical outcomes means putting as much effort 
into choosing a consistent and predictable postoper-
ative steroid as into every other aspect of surgery.  

We wrap up this issue with an important “Money 
Matters” column with John J., John S., and Traudy 
Grande, CFPs. They explain that protecting your 
portfolio from unexpected turns is no easy task. In-
vestors should always have a plan. With a plan, you 
can instantly see how your probability of success is 
holding up. ■

1 Researchers eye cure, diagnostics  
for adenoviral conjunctivitis 
OphthalmologyTimes.com/ClinicalDiagnosis/
AdenoviralConjunctivitis 

2 COVID-19: Know your financial options  
with the CARES Act
OphthalmologyTimes.com/Coronavirus/MoneyMatters/CARESAct

3 Telemedicine forum helps ophthalmologists 
stay connected amid COVID-19 
OphthalmologyTimes.com/Coronavirus/TelemedicineForum

Victor Chan, MBA, MS, director of U.S. Surgical Device Commercial 
Marketing at Santen, Inc., offers insight on new innovations and 
diagnostic devices in the pharma space during this year’s annual 
Glaucoma 360 meeting in San Francisco. 
Go to OphthalmologyTimes.com/Glaucoma360/VictorChan2020

Video



On the bright side... 
Looking for the positive amid pandemic’s many negatives

Oh, the storm and its fury broke today 
Crushing hopes that we cherish so dear
Clouds and storms will in time pass away
The sun again will shine bright and clear

Keep on the sunny side, always on the sunny side
Keep on the sunny side of life

— “Keep on the Sunny Side,” 
a song written in 1899 by Ada Blenkhorn and 

J. Howard Entwhistle

WITH THE CORONAVIRUS pandemic 
and the government’s advisories to stay in our 
homes except for essential business or trips to 
the grocery store, the risk exists that we could 
become couch potatoes who are eating and 
drinking too much, exercising too little and 
becoming lonely and saddened. Determined to 
not allow this to happen to yours truly, I have 
resolved along the way to see the positive as-
pect to each new development in this saga.

T R A V E L  R E S T R I C T I O N S
It began when the association between infection 
and air travel became evident and many compa-
nies and universities (including mine) banned or 
severely restricted air travel. “There is a bright 
side to this,” I thought. 

Because they woould not be traveling around 
the world giving lectures and being visiting 
professors, I would be able to see a lot more of 
my brilliant faculty members in meetings and 
around the institute. I was really looking forward 
to this.

But then we were told that we should stop 
meeting in groups and that unless they were 
engaged in “essential work” such as patient 
care, faculty should stay at home.  So no meet-
ings with my faculty after all. 

But keeping on the sunny side, at least I 
would see the happy smiling faces of my resi-
dents and clinical faculty members from time 
to time.

But then came the rule that we were to wear 
masks all the time at work, except perhaps 
when alone in our offices. So no smiling faces 
to see during the workday.  

L E T  T H E  B E A R D  G R O W
Again, keeping on the sunny side, I realized this 
was a golden opportunity to grow a beard and 
mustache. Not a ridiculously large beard, but the 
manly kind of silver and white growth that Sean 
Connery sported when he played the Russian 
submarine captain in The Hunt for Red October. 
As all men know, the problem with growing such 
a beard or mustache is that it looks pretty bad 
until it has grown out adequately.  

Under a mask, no one would see the early 
scraggly appearance and, when the period of 
mandatory mask use expired, the dashing end 
product would be revealed to all!

But then came the rule that hospitals like 
mine are banning facial hair in order to allow 
effective seals of the N95 masks to reduce the 
risk of viral transmission.  

“So much for staying on the sunny side,” 
I thought as my secret plan to look like Sean 
Connery was dashed. A frown began to de-
velop on my hairless face.

A  G L I M M E R  O F  H O P E ?
But then today I received an email that revealed 
there is light at the end of the tunnel. The mes-
sage was an invitation to speak at a meeting in 
London, England in August of this year. I have 
been to London and it is a beautiful city with 
wonderful people.  

“But will the restrictions on travel and limita-
tions on public gatherings be over by August?” I 
wondered as I read the invitation. Then I came 
to the sunny side of the message that cautioned 
against panic over the coronavirus and made a 
series of recommendations:  

“Kindly follow some of the safety precau-
tions like—wash your hands frequently for one 
hour, kindly include ingredient garlic or ginger 
in your food or along with the hot water which 
produces heat and acts as a barrier.”  

Reading this list of protective measures re-
stored the smile to my beardless and mustache-
less visage. ■

By Peter J. McDonnell, MD
director of the Wilmer Eye Institute,  
Johns Hopkins University School of  
Medicine, Baltimore, and chief medical  
editor of Ophthalmology Times.

He can be reached at 727 Maumenee Building
600 N. Wolfe St. Baltimore, MD 21287-9278  
Phone: 443/287-1511 Fax: 443/287-1514
E-mail: pmcdonn1@jhmi.edu
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Indication
Xiidra® (lifi tegrast ophthalmic solution) 5% is indicated for the 
treatment of signs and symptoms of dry eye disease (DED).
Important Safety Information
Xiidra is contraindicated in patients with known 
hypersensitivity to lifi tegrast or to any of the other 
ingredients.
In clinical trials, the most common adverse reactions
reported in 5-25% of patients were instillation site irritation,
dysgeusia and reduced visual acuity. Other adverse reactions 
reported in 1% to 5% of the patients were blurred
vision, conjunctival hyperemia, eye irritation, headache,
increased lacrimation, eye discharge, eye discomfort, eye
pruritus and sinusitis.
To avoid the potential for eye injury or contamination of the
solution, patients should not touch the tip of the single-use 
container to their eye or to any surface.
Contact lenses should be removed prior to the 
administration of Xiidra and may be reinserted 15 minutes
following administration.
Safety and effi cacy in pediatric patients below the age of 17
years have not been established.

References: 
1. Xiidra [prescribing information]. East Hanover, NJ: Novartis 
Pharmaceuticals Corporation; November 2019. 2. TFOS DEWS II 
Research Subcommittee. Report of the Research Subcommittee of the 
Tear Film & Ocular Surface Society Dry Eye WorkShop II (2017). Ocul 
Surf. 2017;15(3):269-649. 3. FDA approves new medication for dry 
eye disease. FDA News Release. July 2016. https://www.fda.gov/news-
events/press-announcements/fda-approves-new-medication-dry-eye-
disease. Accessed March 17, 2020. 4. Food and Drug Administration. 
Electronic Orange Book. https://www.fda.gov/media/71474/download. 
Accessed March 17, 2020.

There’s no FDA-approved 
therapeutic equivalent.2,4

Check out patient resources, 
insurance coverage, and 
more at Xiidra-ECP.com

Xiidra, the fi rst in a class of LFA-1 antagonists 
for Dry Eye Disease, is a prescription eye 
drop FDA-approved to treat both signs 
and symptoms of the disease.1,3

Xiidra is the only lymphocyte function-associated antigen-1 
(LFA-1) antagonist treatment for Dry Eye Disease1,2
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For additional safety information, see accompanying Brief Summary of Safety Information on the adjacent 
page and Full Prescribing Information on Xiidra-ECP.com. 
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COVID-19: BELKIN Laser CEO offers 
company update 
Daria Lemann-Blumenthal, CEO of the medical 
device company BELKIN Laser Ltd, provides an 
update on how the company’s operations have 
continued to progress amid the coronavirus 
pandemic.
OphthalmologyTimes.com/Coronavirus/
BELKINLaserUpdate 

Video

Echoes of history: 
COVID-19 pandemic 
stirs memories, tests 
our mettle
Chief Medical Editor Peter J. McDonnell, MD, 
explores the history of physicians’ responses 
to plagues, the duties of doctors in the current 
coronavirus epidemic, as well as his own and his 
family’s past professional experiences.
OphthalmologyTimes.com/Coronavirus/
Editorials/EchoesofHistory

Researchers find low risk of 
COVID-19 transmission in tears
While it currently is clear that the virus is 
transmitted in droplets spread through coughing 
and sneezing by infected patients, a new study 
has found that the virus does not seem to be 
present in the tears of those patients.
OphthalmologyTimes.com/Coronavirus/
LowRiskTears

PLUS COVID-19: Hospitals, 
practices set PPE policies for 
ophthalmic use OphthalmologyTimes.com/
Coronavirus/PPEPolicy

eNewsletter
Sign up for Ophthalmology 
Times’ weekly newsletter 
at OphthalmologyTimes.
com/user/register
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing  
information. 
  1  INDICATIONS AND USAGE 

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
ment of the signs and symptoms of dry eye disease (DED). 

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

  6  ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in 
the labeling:  
•   Hypersensitivity [see Contraindications (4)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
In five clinical studies of DED conducted with lifitegrast ophthalmic 
solution, 1401 patients received at least one dose of lifitegrast 
(1287 of which received lifitegrast 5%). The majority of patients 
(84%) had ≤ 3 months of treatment exposure. One hundred-seventy 
patients were exposed to lifitegrast for approximately 12 months. The 
majority of the treated patients were female (77%). The most common 
adverse reactions reported in 5%-25% of patients were instillation-
site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, eye discharge, eye discomfort, eye pruritus, 
and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare cases of hypersensitivity, including anaphylactic reaction, bron-
chospasm, respiratory distress, pharyngeal edema, swollen tongue, 
and urticaria have been reported. Eye swelling and rash have been 
reported [see Contraindications (4)]. 

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

produce teratogenicity at clinically rele vant systemic exposures. 
Intravenous administration of lifitegrast to pregnant rabbits during 
organogenesis produced an increased incidence of omphalocele at 
the lowest dose tested, 3 mg/kg/day (400-fold the human plasma 
exposure at the recommended human ophthalmic dose [RHOD], 
based on the area under the curve [AUC] level). Since human sys-
temic exposure to lifitegrast following ocular administration of Xiidra 
at the RHOD is low, the applicability of animal findings to the risk of 
Xiidra use in humans during pregnancy is unclear [see Clinical Phar-
macology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from pre-mating 
through gestation Day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing five, 400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion Days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit. 
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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COVID-19 pandemic may be a 
‘black swan’ event for investors
Protecting portfolio from unexpected turns is no easy task in current landscape
Money Matters By John J., Traudy, and John S. Grande, CFPs 

WHAT WE ARE experiencing now is an 
outlier to our normal risk/reward standard de-
viation. Some refer to it as a Black Swan event. It 
happens every so many years, as we all know. 

This latest event hit with a greater velocity 
and impact than any other time in our country’s 
history. We blinked and more than $7 trillion 
dollars was taken out of the markets’ value in 
little more than a week. 

If you are reading this and you are a younger 
investor with five or more years to retirement, 
you can wait this out and keep dollar cost av-
eraging. But what lessons are here if you think 
that this could happen right before, or just 
newly into your retirement? This risk is what we 
refer to as “sequence of return risk.” Translated 
into layman’s terms, “just God-awful bad luck 
and timing.”

If you are holding stocks, bonds, real estate, 
commodities, etc., there is no way that we know 
of to completely protect yourself from, at the 
very least, paper losses in your holdings dur-
ing such an immediate and precipitous decline. 
You have probably heard the phrase, “all boats 
go lower in an outgoing tide.” It certainly seems 
that way. Sometimes, there is no place to hide. 
But this does not mean you cannot be prepared 
to lessen the blow by utilizing available invest-
ment strategies. 

The first and most important strategy is to 
have a comprehensive financial/retirement plan 
that lays out when you will retire, how much 

you will be spending, how much you should 
be saving, and the minimal amount of risk you 
should accept in a well-diversified portfolio in 
order to achieve your stated goals. 

You may have heard of the term “alpha” 
which, oversimplified, is attempting to get the 
best return for the risk taken. 
There is another kind of alpha 
that I believe you may not have 
heard of before—behavior alpha 
—refering to the avoidance of 
making emotional, spur of the 
moment decisions due to fear. 
When you have a financial plan 
to adhere to, you can consult with 
your advisor and perhaps be dis-
suaded from turning paper losses 
into real losses. If you had al-
ready had a plan that could be adjusted within 
the new “what-if” scenarios, then any possible 
panic might be better dealt with in a more logi-
cal manner.  

What we are hearing every day during this 
crisis from our retired clients is how relieved 
they are that they have guaranteed, lifetime in-
come as part of their retirement planning. This 
income takes pressure off drawing down on a 
depressed portfolio of equities, and gives peace 
of mind that income continues, no matter what 
the markets may temporarily be experiencing. It 
is prudent to consider covering your most essen-
tial expense needs through dependable, recur-
ring income. In this way, the non-essential in-
come can be tied more into portfolio balances as 
a percentage and adjusted as needed.  

Also, there are investment instruments avail-
able that help hedge downside moves, al-
beit compromising a percentage of upside 
moves. When integrating these strategies with 
more traditional portfolios, the result is more 
peace-of-mind. 

Proper planning cannot be emphasized 
enough. Take this current crisis as an example. 
With a plan, you can instantly see how your 
probability of success is holding up. Is it stay-
ing within the acceptable parameters or not? If 
not, what adjustments might be made? Without 
a plan, you are just guessing, not having any 
idea how a drop in the market truly affects your 
retirement. 

Dealing with a crisis as we are all unfortu-
nately doing now, is hard enough without the 
added stress of not knowing how it will impact a 
retiree’s income, and thereby, the quality of life. 

This downturn in the economy can be a great 
learning experience for investors looking for-

ward as they watch the unthink-
able happen. The questions you 
could be asking yourself now 
might be how you could be better 
prepared the next time sometime 
like this occurs, and how to use 
this movement in your favor.

Right now, top priority is stay-
ing safe and keeping those we 
love free of this insidious virus. 
Things will revert to the mean 
again in time, and as we have 

said in previous articles, we hope it is not busi-
ness as usual. What have we learned? ■ 

EDITOR’S NOTE: The views depicted in this mate-
rial are for information purposes only and should 
not be considered specific advice or recommenda-
tions for any individual. All investing involves risk, 
including the potential for loss. Past performance is 
not indicative of future results. No investment strat-
egy can ensure a profit or protect against loss in a 
declining market.

◗◗ Investors should 
always have a plan. 
With a plan, you can 
instantly see how your 
probability of success 
is holding up.

TAKE-HOME 

JOHN J. GRANDE, CFP, TRAUDY GRANDE, CFP, JOHN S. GRANDE, CFP
p: 800/722-1258  e: john.s.grande@grandefs.com
John J., Traudy and John S. Grande, CFPs, are co-editors of the Money Matters column in 
Ophthalmology Times.® They are owners and principals of Grande Financial Services Inc., 
Oakhurst, NJ, (www.grandefs.com). The Grandes advise doctors across the country on a diverse 
range of investment and financial matters. Readers may submit their financial questions to them 
at the email listed.
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Proper planning cannot 
be emphasized enough. 
Take this current crisis 
as an example. With a 
plan, you can instantly 
see how your probability 
of success is holding up.

– John J. Grande, CFP
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ADVANCES CONTINUE TO PROGRESS FOR PROCEDURES FOR CORNEA AND PRESBYOPIA

INNOVATIVE PROCEDURES IN

Special Report   ) CORNEA AND PRESBYOPIA

T
he IC-8 small-aperture IOL 
(AcuFocus), which is CE 
marked and currently under 
investigation by the FDA, em-
ploys the pinhole camera ef-
fect to correct presbyopia. 

By flattening the defocus curve on both the myo-
pic and hyperopic sides, the IOL essentially creates a 
small amount of myopia, thereby extending the pa-
tient’s depth of focus and eliminating visual effects 
from corneal astigmatism or other irregularities. 

This is a 1-piece hydrophobic acrylic ocular implant 
that comprises an embedded opaque annular mask 
with a central aperture. Aligned light rays converge 
through the 1.36-mm central aperture, while peripheral 
defocused and, often, aberrated rays are blocked from 
disrupting the image. As a result, patients experience 
a continuous range of vison from near to far, includ-
ing the increasingly important intermediate range. 

For most of us, the intermediate range (1.5 feet to 
7 feet away) is a critical zone of activity. We eat the 
majority of our meals, work at our desks, and watch 
our large-screen media in this space. This distance 
represents the area where many people earn their liv-
ing, including refractive surgeons. 

Originally intended to be combined with a mono-
focal IOL, it has been found that when paired with 
a multifocal IOL, the IC-8 is better than previous al-
ternatives at enhancing visual acuity at intermediate 
distances. As a result, this lens has the potential to 
benefit this underserved cohort. Likewise, patients 
who have undergone previous refractive procedures 

are becoming more common. 
As they proliferate, so does 

our necessity for techniques 
and technologies tailored to 
support their special needs. 
The IC-8 has shown good out-
comes in these “veteran” sur-
gical patients. 

Surgeons are only now be-
ginning to appreciate the addi-
tional benefits made possible by 
combining the small-aperture 
lens with IOLs that function 
on completely different optical 
principles. Experimentation is 

ongoing, and this novel strategy may ultimately lead 
us to maximize the full potential of the IOL, providing 
patients with truly satisfying customized outcomes.

L E N S  A T T R I B U T E S
Low-add multifocal lenses have been shown to im-
prove intermediate visual acuity and offer surgeons 
the ability to further individualize patients’ visual out-
comes, especially when mixed with another refrac-
tive technology. Combining a multifocal lens with a 
different type of lens can also act to minimize glare 
and halo, an intrinsic characteristic of low-add mul-
tifocal lens optics. 

It is well known that most types of presbyopia-cor-
recting IOLs—including multifocal refractive and dif-
fractive, and even the newest trifocal technology—sac-
rifice distance vision to some extent in order to correct 
near vision and induce a variable amount of dyspho-
topsias.1 One study of the AcrySof ReSTOR +2.50 D 
IOL (Alcon) found it provided good intermediate and 
functional near vision for patients who did not want 
the higher potential for visual disturbances associated 
with the +3.00 D version of the same IOL but wanted 
more near vision than a monofocal IOL provides.2 

Another prospective comparative investigation 
evaluated bilateral cataract surgery using the +3.00 
D AcrySof IOL or a +4.00 D power of the implant.3 
The +3.00 D IOL provided superior uncorrected dis-
tance visual acuity, significantly better uncorrected 
intermediate visual acuity at 40, 50, 60 and 70 cm, 
and functional reading acuity at 38.9 cm. Eyes with 
the +3.00 D IOL had better intermediate vision than 
those with the +4.00 D model without compromis-
ing distance and near visual acuity.

M U L T I - F O C A L  E X T E N D E D 
D E P T H - O F - F O C U S

The Lentis Mplus LS-313 MF20 (Teleon; available in 
Europe but not in the United States) is a foldable, 
1-piece, aspherical multifocal posterior chamber IOL 
that extends a patient’s depth of focus. Its refractive 
rotationally asymmetric design helps minimize the 
loss of light to below approximately 7%, thereby im-
proving contrast and retinal image quality. 

An evaluation of the implant with +2.00 D of near 
add compared with +3.00 D found superior visual 
outcomes from far distance to a near of about 25 cm 
with the latter lens. The +2.00 D demonstrated ex-
cellent visual results from a far distance to an inter-
mediate distance of about 50 cm.4

A N C H O R  W I T H 
S M A L L - A P E R T U R E  A P P R O A C H

Unlike the aforementioned multifocal implants, the 
IC-8 IOL functions because of the pinhole effect. 
It reduces scattered light and permits only paral-
lel rays to reach the macula. Depth of focus is ex-
tended and visual disturbances such as glare and 
halo are reduced. Small-aperture technology can 
even overcome problems with corneal asphericity 
and irregularities. Astigmatism up to 1.50 D can be 
corrected with the lens alone.5

The IC-8 IOL is typically implanted in the non-
dominant eye, with a monofocal lens in the contra-
lateral eye. To enhance acuity, the small-aperture 
IOL can be paired with other technologies such a 
multifocal, a low-add multifocal, or even a trifocal 
lens. The basic idea is that using different types of 
implants can enhance the sharpness of vision at 
near, intermediate, and distance and minimize the 
side effects of the competing technologies.

S M A L L - A P E R T U R E  P L U S  E X T E N D E D 
D E P T H - O F - F O C U S  T E C H N O L O G Y

The ongoing prospective, multicenter MOSAIC clini-
cal trial was undertaken to evaluate visual outcomes 
from the combination of the IC-8 IOL and the Lentis 
MF20.6 Our group presented 5-month follow-up data 
on 13 patients with bilateral implantation of the IC-8 
IOL with the Lentis LS-313 MF20 with +2.00 D of 
near add. We examined the following parameters:

> uncorrected and corrected (binocular) far, intermedi-
ate, and near visual acuity;
> defocus curves;
> Salzburg Reading desk test results; and
> photic phenomena (halo and glare simulator).

The MOSAIC trial included 26 eyes of 13 patients 
with cataracts (average age, 68.5 ± 10.8 years). The 
targeted refraction for the eyes implanted with the 
IC-8 IOL was -0.43 ±0.18 D with an achieved re-
fraction of 0.42 ± 0.41 D. 

The achieved refraction was within ±0.50 D 62% 
of the time. The targeted refraction for the eyes im-
planted with the MF20 was -0.15 ± 0.16 D, and the 
achieved refraction was -0.33 ± 0.42 D. Eighty-five 
percent of the time, the achieved refraction was 
within ± 0.50 D.

We found that patients implanted with the LS-313 
MF20 had excellent binocular visual acuity at far 

PINHOLE CAMERA EFFECT IN SMALL-APERTURE 
IMPLANT CORRECTS PRESBYOPIA IN PATIENTS
Paired with multifocal IOL, IC-8 delivers extended depth of focus; reduces halo, glare
By Gerd U. Auffarth, MD, PhD, FEBO; Special to Ophthalmology Times®

take-home
◗◗ When paired 

with multifocal 
extended depth-of-
field technology, the 
IC-8 lens delivers 
extended depth of 
focus at near, far, 
and intermediate 
ranges while 
reducing halo and 
glare. Continues on page 14 : Presbyopia
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INTRODUCING THE LATEST INNOVATION 
IN GLAUCOMA MANAGEMENT1:
The fi rst and only FDA-approved, biodegradable, 
intracameral implant indicated to reduce IOP 
in patients with open angle glaucoma or ocular 
hypertension via a sustained-release drug 
delivery system.1,2

I

Visit 
DurystaHCP.com
to learn more.

NOW 
APPROVE

INDICATIONS AND USAGE
DURYSTA™ (bimatoprost implant) is indicated for the reduction of intraocular pressure (IOP) in patients with 
open angle glaucoma (OAG) or ocular hypertension (OHT).

IMPORTANT SAFETY INFORMATION
Contraindications
DURYSTA™ is contraindicated in patients with: active or suspected ocular or periocular infections; corneal 
endothelial cell dystrophy (e.g., Fuchs’ Dystrophy); prior corneal transplantation or endothelial cell transplants 
(e.g., Descemet’s Stripping Automated Endothelial Keratoplasty [DSAEK]); absent or ruptured posterior lens 
capsule, due to the risk of implant migration into the posterior segment; hypersensitivity to bimatoprost or to any 
other components of the product.

Warnings and Precautions
The presence of DURYSTA™ implants has been associated with corneal adverse reactions and increased risk of 
corneal endothelial cell loss. Administration of DURYSTA™ should be limited to a single implant per eye without 
retreatment. Caution should be used when prescribing DURYSTA™ in patients with limited corneal endothelial 
cell reserve.

DURYSTA™ should be used with caution in patients with narrow iridocorneal angles (Shaffer grade < 3) or 
anatomical obstruction (e.g., scarring) that may prohibit settling in the inferior angle.

Macular edema, including cystoid macular edema, has been reported during treatment with ophthalmic 
bimatoprost, including DURYSTA™ intracameral implant. DURYSTA™ should be used with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known risk factors for 
macular edema.

Prostaglandin analogs, including DURYSTA™, have been reported to cause intraocular in� ammation. 
DURYSTA™ should be used with caution in patients with active intraocular in� ammation (e.g., uveitis) because 
the in� ammation may be exacerbated.

Ophthalmic bimatoprost, including DURYSTA™ intracameral implant, has been reported to cause changes to 
pigmented tissues, such as increased pigmentation of the iris. Pigmentation of the iris is likely to be permanent. 
Patients who receive treatment should be informed of the possibility of increased pigmentation. While treatment 
with DURYSTA™ can be continued in patients who develop noticeably increased iris pigmentation, these 
patients should be examined regularly. 

Intraocular surgical procedures and injections have been associated with endophthalmitis. Proper aseptic 
technique must always be used with administering DURYSTA™, and patients should be monitored following 
the administration.

Adverse Reactions
In controlled studies, the most common ocular adverse reaction reported by 27% of patients was conjunctival 
hyperemia. Other common adverse reactions reported in 5%-10% of patients were foreign body sensation, 
eye pain, photophobia, conjunctival hemorrhage, dry eye, eye irritation, intraocular pressure increased, corneal 
endothelial cell loss, vision blurred, iritis, and headache.

Please see Brief Summary of full Prescribing Information on the following page.
References: 1. Allergan receives FDA approval for DURYSTA™ (bimatoprost implant) the � rst and only intracameral biodegradable sustained-release
implant to lower intraocular pressure in open-angle glaucoma or ocular hypertension patients [press release]. Dublin: PR Newswire; March 5, 2020. 
2. DURYSTA™ [Prescribing Information]. Irvine, CA: Allergan, Inc.; 2020. 

IOP=intraocular pressure.
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I M P L I C A T I O N S  A N D  C O N C L U S I O N
Multifocal lens designs can exhibit pronounced peaks 
and troughs, but the IC-8 IOL provides uninterrupted 
functional vision over 3.00 D of defocus.7 
    The small-aperture principle has the ability to 
produce a high-quality, full range of vision without 
blurry zones and is more forgiving of refractive error 
misses or surprises. 

The IC-8 IOL implant has been shown to provide 
good visual outcomes in post-LASIK and post-RK eyes.8 
Patients with corneal irregularities can benefit from 
the technology’s ability to reduce aberrations. 

When paired with multifocal extended depth-of-
focus technology, the IC-8 delivers excellent extended 
depth of focus at near, far, and intermediate ranges 
while reducing halo and glare. It can enhance physi-
cians’ ability to customize successful visual outcomes 
for each patient. Based on the simple, proven, and 
ancient understanding of the pinhole’s effect on light 
ray alignment, this IOL is a versatile tool to help pa-
tients who have undergone cataract surgery achieve 
their paramount postoperative visual goals. ■
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and intermediate distances, as well as functional 
vision at near. They had functional reading acuity 

at near and intermediate distances, and there was 
a low incidence of photic phenomena.

The combination of the small-aperture implant 
with a low-add multifocal lens such as the Len-
tis LS-313 MF20 is a good treatment option for 
patients who are motivated to achieve spectacle 
independence. 

PRESBYOPIA
( Continued from page 12 )

GERD U. AUFFARTH, MD, PHD, FEBO
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Dr. Auffarth is chairman and medical director of the Department of Ophthalmology of the 
University Clinic of Heidelberg, in Heidelberg, Germany; director of the David J. Apple, 
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Correction Research Center in Heidelberg. He receives research grants and lecture fees from 
AcuFocus, Alcon, Biotech, Hoya, Johnson & Johnson, KOWA, Oculentis, Rayner, and Zeiss.
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Brief Summary—Please see the DURYSTA™ package insert for 
full Prescribing Information

INDICATIONS AND USAGE
DURYSTA™ is a prostaglandin analog indicated for the reduction of intraocular 
pressure (IOP) in patients with open angle glaucoma (OAG) or ocular 
hypertension (OHT).

CONTRAINDICATIONS
DURYSTA™ is contraindicated in patients with active or suspected ocular 
or periocular infections; corneal endothelial cell dystrophy; prior corneal 
transplantation, or endothelial cell transplants; absent or ruptured posterior 
lens capsule, due to the risk of implant migration into the posterior segment; 
or hypersensitivity to bimatoprost or any other components of the product. 

WARNINGS AND PRECAUTIONS
Corneal Adverse Reactions: The presence of DURYSTA™ implants has been 
associated with corneal adverse reactions and increased risk of corneal 
endothelial cell loss. Administration of DURYSTA™ should be limited to a single 
implant per eye without retreatment. Caution should be used when prescribing 
DURYSTA™ in patients with limited corneal endothelial cell reserve.
Iridocorneal Angle: Following administration with DURYSTA™, the intracameral 
implant is intended to settle within the inferior angle. DURYSTA™ should be 
used with caution in patients with narrow iridocorneal angles (Shaffer grade 
< 3) or anatomical obstruction (e.g., scarring) that may prohibit settling in the 
inferior angle. 
Macular Edema: Macular edema, including cystoid macular edema, has been 
reported during treatment with ophthalmic bimatoprost, including DURYSTA™

intracameral implant. DURYSTA™ should be used with caution in aphakic patients, 
in pseudophakic patients with a torn posterior lens capsule, or in patients with 
known risk factors for macular edema.
Intraocular Inflammation: Prostaglandin analogs, including DURYSTA™, have 
been reported to cause intraocular inflammation. DURYSTA™ should be used 
with caution in patients with active intraocular inflammation (e.g., uveitis) 
because the inflammation may be exacerbated.
Pigmentation: Ophthalmic bimatoprost, including DURYSTA™  intracameral 
implant, has been reported to cause changes to pigmented tissues, such 
as increased pigmentation of the iris. Pigmentation of the iris is likely to be 
permanent. Patients who receive treatment should be informed of the possibility 
of increased pigmentation. The pigmentation change is due to increased 
melanin content in the melanocytes rather than to an increase in the number 
of melanocytes. While treatment with DURYSTA™ can be continued in patients 
who develop noticeably increased iris pigmentation, these patients should be 
examined regularly.
Endophthalmitis: Intraocular surgical procedures and injections have been 
associated with endophthalmitis. Proper aseptic technique must always be 
used with administering DURYSTA™, and patients should be monitored following 
the administration. 

ADVERSE REACTIONS
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates 
observed in practice.
The most common ocular adverse reaction observed in two randomized, 
active-controlled clinical trials with DURYSTA™ in patients with OAG or OHT 
was conjunctival hyperemia, which was reported in 27% of patients. Other 
common ocular adverse reactions reported in 5-10% of patients were foreign 
body sensation, eye pain, photophobia, conjunctival hemorrhage, dry eye, eye 
irritation, intraocular pressure increased, corneal endothelial cell loss, vision 
blurred, and iritis. Ocular adverse reactions occurring in 1-5% of patients were 
anterior chamber cell, lacrimation increased, corneal edema, aqueous humor 
leakage, iris adhesions, ocular discomfort, corneal touch, iris hyperpigmentation, 

anterior chamber flare, anterior chamber inflammation, and macular edema. 
The following additional adverse drug reactions occurred in less than 1% of 
patients: hyphema, iridocyclitis, uveitis, corneal opacity, product administered 
at inappropriate site, corneal decompensation, cystoid macular edema, and 
drug hypersensitivity.
The most common nonocular adverse reaction was headache, which was 
observed in 5% of patients. 

USE IN SPECIFIC POPULATIONS
Pregnancy: There are no adequate and well-controlled studies of DURYSTA™

administration in pregnant women to inform a drug associated risk. Oral 
administration of bimatoprost to pregnant rats and mice throughout 
organogenesis did not produce adverse maternal or fetal effects at clinically 
relevant exposures. Oral administration of bimatoprost to rats from the start 
of organogenesis to the end of lactation did not produce adverse maternal, 
fetal or neonatal effects at clinically relevant exposures.
In embryo/fetal developmental studies in pregnant mice and rats, abortion was 
observed at oral doses of bimatoprost which achieved at least 1770 times the 
maximum human bimatoprost exposure following a single administration of 
DURYSTA™ (based on plasma Cmax levels; blood-to-plasma partition ratio of 0.858).
In a pre/postnatal development study, oral administration of bimatoprost 
to pregnant rats from gestation day 7 through lactation resulted in reduced 
gestation length, increased late resorptions, fetal deaths, and postnatal pup 
mortality, and reduced pup body weight at 0.3 mg/kg/day (estimated 470-times 
the human systemic exposure to bimatoprost from DURYSTA™, based plasma 
Cmax and a blood-to plasma partition ratio of 0.858). No adverse effects were 
observed in rat offspring at 0.1 mg/kg/day (estimated 350-times the human 
systemic exposure to bimatoprost from DURYSTA™, based on plasma Cmax).
Lactation: There is no information regarding the presence of bimatoprost 
in human milk, the effects on the breastfed infants, or the effects on milk 
production. In animal studies, topical bimatoprost has been shown to 
be excreted in breast milk. Because many drugs are excreted in human 
milk, caution should be exercised when DURYSTA™ is administered to a 
nursing woman.
The developmental and health benefits of breastfeeding should be considered, 
along with the mother's clinical need for DURYSTA™ and any potential adverse 
effects on the breastfed child from DURYSTA™.
Pediatric Use: Safety and effectiveness of DURYSTA™ in pediatric patients 
have not been established.
Geriatric Use: No overall differences in safety or effectiveness have been 
observed between elderly and other adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Bimatoprost was not carcinogenic in either mice or rats when administered 
by oral gavage at doses up to 2 mg/kg/day and 1 mg/kg/day respectively for 
104 weeks (approximately 3100 and 1700 times, respectively, the maximum 
human exposure [based on plasma Cmax levels; blood-to-plasma partition ratio 
of 0.858]).
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse 
lymphoma test, or in the in vivo mouse micronucleus tests.
Bimatoprost did not impair fertility in male or female rats up to doses of 
0.6 mg/kg/day (1770-times the maximum human exposure, based on plasma 
Cmax levels; blood-to-plasma partition ratio of 0.858).

PATIENT COUNSELING INFORMATION
Treatment-related Effects: Advise patients about the potential risk for 
complications including, but not limited to, the development of corneal adverse 
events, intraocular inflammation or endophthalmitis.

Potential for Pigmentation: Advise patients about the potential for increased 
brown pigmentation of the iris, which may be permanent.

When to Seek Physician Advice: Advise patients that if the eye becomes red, 
sensitive to light, painful, or develops a change in vision, they should seek 
immediate care from an ophthalmologist. 

Rx only

© 2020 Allergan. All rights reserved. DURYSTA™ is a trademark of Allergan, Inc. 
Patented. See: www.allergan.com/patents   DUR133688 03/20 based on v1.0USPI9652
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I
n August, the FDA granted approval for Alcon 
to market the AcrySof IQ PanOptix trifocal 
IOL. Surgeons who are using the lens, which 
is available in spherical and toric versions, 
agree that it is an important advance in pres-
byopia-correcting technology.

Cathleen M. McCabe, MD, chief medical 
officer, Eye Health America, and medical direc-
tor, The Eye Associates, Bradenton, FL, said she 
began using the IOL as soon as it became avail-

able and estimates that she had 
already implanted it in several 
hundred eyes within the first six 
months. 

“I think PanOptix is the lens 
we have been waiting for in the 
United States,” she said. “With 
the PanOptix, we can actually 
meet patient expectations for in-
dependence from glasses at all 
distances.”

Dr. McCabe noted that the pa-
tients she has implanted with the 
PanOptix have been very enthu-
siastic about their outcomes, and 
they are sharing their experience 
with family and friends. 

“Happy and satisfied patients build the market and 
practices too,” she said. “Although the PanOptix has 
been available for a relatively short time, I am al-
ready seeing patients asking for it through word-of-
mouth referral.”

In Canada, ophthalmologists have had access to the 
PanOptix IOL for more than three years. 

Rosa Braga-Mele, MD, MEd, professor of ophthalmol-
ogy, University of Toronto, Toronto, Ontario, Canada, 
has been using the lens since it came onto the market 
in her country and echoed the idea that the lens has 
benefits for patients and practices.

“Unless we did some mixing and matching or mini-
monovision, traditional multifocal IOLs and extended-
depth-of-focus (EDOF) IOLs had a weakness at some 
focal point,” Dr. Braga-Mele said. “In contrast, the 
PanOptix IOL delivers a blended range of vision with 
good vision at distance, intermediate, and near with-
out glasses.”

Dr. Braga-Mele noted that with the toric version, oph-
thalmologists can correct a good range of astigmatism.

“Appropriate patient selection and education 
are still critical, but given that is done, patients 
are very, very satisfied with their outcome,” she 
said. “Happy patients are a source for more pa-
tient referrals.”

P L A C E  I N  P R A C T I C E
Dr. Braga-Mele said that the PanOptix has become 
her go-to lens for patients wanting presbyopia cor-
rection. It is her lens of choice for patients who in 
the past she would have offered a bifocal multifocal 
IOL or an EDOF IOL, and she is offering the Pan-
Optix to a broader pool of patients because of its 
superior range of vision.

Dr. McCabe pointed out that she has years of ex-
perience with various multifocal and accommodat-
ing presbyopia-correcting lenses, dating back to the 
days of the ReZoom and first ReSTOR IOLs. 

“I have always tried to find the best solution to 
match each patient’s needs with the fewest side ef-
fects,” she said. “PanOptix is the first lens that gives 
a useable, functional range of vision.”

With the PanOptix IOL, preoperative counseling 
conversations with patients have changed for the 
better. Dr. McCabe observed that in the past she 
spent a lot of time explaining a variety of options 
to patients.

“I used to have to say that I could 
provide technology that would give 
good uncorrected vision at distance 
and intermediate and functional vi-
sion for near,” she said. “Or, I could 
offer better near vision with excel-
lent distance vision and ‘okay’ in-
termediate vision.”

As a third choice, Dr. McCabe said 
she could try to mix and match tech-
nologies to achieve a full range of 
uncorrected vision.

“It’s a different situation now that 
I can use one lens that predictably 
gives excellent vision at distance, intermediate, and 
near,” she said. 

Dr. McCabe also pointed out that in her discus-
sion, she no longer has to distinguish between the 
intermediate and near focal points or offer surgery 
with different lenses in fellow eyes. 

“I tell patients that I have a lens that will allow 

them to see up close without glasses and that gives 
them independence from glasses for their distance 
vision too,” she noted. 

Surgical planning is also easier with the PanOp-
tix because it eliminates mixing and matching and 
adjusting refractive targets. Both Dr. Braga-Mele 

and Dr. McCabe say they plan for 
emmetropia bilaterally when using 
the PanOptix IOL.

R E L I A B L E  R E F R A C T I V E 
O U T C O M E S

Dr. McCabe tells patients that 99% 
of patients in the FDA trial were so 
satisfied after surgery with the Pan-
Optix IOL that they would want the 
same lens implanted again. In her 
practice, the few exceptions involve 
cases with a small refractive miss, 
and those can be solved with a tou-
chup procedure.

“We have excellent technology for accurate bi-
ometry and advanced formulas for IOL power cal-
culation, including for toricity. Refractive predict-
ability with the PanOptix IOL has been excellent 
overall,” she said. 

Dr. Braga-Mele also observed that the refractive 

Option allows surgeons to meet patient expectations for spectacle independence
By Cheryl Guttman Krader, BS Pharm; Reviewed by Cathleen M. McCabe, MD

◗◗ The AcrySof IQ 
PanOptix trifocal IOL 
delivers a full range 
of good uncorrected 
vision, leads to high 
rates of patient 
satisfaction, and 
simplifies surgical 
counseling and 
planning.
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outcomes with the IOL are predictable. She attrib-
uted its performance, in part, to the fact that it 
is built on the tried-and-true AcrySof IQ platform. 

Although Dr. Braga-Mele said that is almost con-
sistently achieving her target of emmetropia, vision 
outcomes with the PanOptix IOL seem to have some 
tolerance to residual sphere and cylinder. 

There are some conditions that can impact the 
results of the IOL.

“Patients seem to do well with this lens if they 
have up to 0.5 D of hyperopia or myopia and up to 
0.6 D of astigmatism,” she observed.

M A I N T A I N I N G  A W A R E N E S S 
O F  L I M I T A T I O N S 

Because the PanOptix IOL is diffractive technology, 
some patients can still experience dysphotopsias. 

Dr. McCabe says she explains that because the 
lens has a target-like design, some patients see rings 
around point sources of light following surgery. 
She goes on to say that the symptoms are relatively 
common early after surgery, but by six months, 
most patients are not bothered by them if they no-
tice them at all. 

“I acknowledge that a very small percentage of 
patients still consider this issue a problem,” Dr. 
McCabe pointed out. “Then, patients can decide 
for themselves if this is a potential compromise 
they are willing to accept for the benefit of hav-
ing great vision at distance and near.”

Dr. Braga-Mele said that she also discusses dys-
photopsias with patients, but that the PanOptix IOL 
seems to be associated with a little better profile 
than bifocal lenses when it comes to halo and glare. 

Because it splits light to different foci, reduced 
contrast sensitivity is another issue to consider. 
Consequently, Dr. Braga-Mele and Dr. McCabe ex-
clude patients as candidates for the lens if they 
have glaucoma or macular pathology affecting vi-
sion now or if there is a real risk for progression.

“If a patient has early diabetic retinopathy, age-
related macular degeneration, or glaucoma, I con-
sider the potential for it to worsen over time and 
reach a level where I think this technology would not 
have been the best choice,” Dr. McCabe explained. 
“In that setting, I would not implant the PanOptix 
IOL or any diffractive presbyopia-correcting lens.”

O P T I M I Z I N G  O C U L A R  S U R F A C E
Dr. Braga-Mele and McCabe both emphasized the 
importance of identifying pre-existing dry eye and 
corneal disease.

“Like all multifocal IOLs, outcomes with the Pan-
Optix are sensitive to the condition of the ocular 
surface,” Dr McCabe said. “I look carefully for dry 
eye and treat it preoperatively because dry eye af-
fects the accuracy of surgical planning as well as 
quality of vision.”

SHE added that some patients may need addi-
tional encouragement and more intensive education 
postoperatively to maintain management for dry eye 
disease so that the quality of their vision is good. 

Dr. McCabe explained that when patients express 
some dissatisfaction postoperatively, which is rare, 
she has found it helpful to ask if they notice fluc-
tuation of their vision and if it seems better some-
times during the day than others. 

“If patients report fluctuating vision, I use the in-
formation to help them understand why a healthy 
ocular surface is important for good quality vision,” 
she said.

Dr. McCabe also noted that she explains that the 
only thing that fluctuates during the day is the con-
dition of their ocular surface. 

“Their observation about fluctuation helps me 
understand their complaint about their vision and 
is a sign that if they follow the recommendations 
for treating their dry eye, their vision will stabilize 
at its better level,” she said. 

Beyond dry eye, Dr. McCabe and Dr. Braga-Mele 
look for other ocular surface conditions/corneal 
pathology and determine whether they can be 
adequately treated preoperatively or are a rea-
son for not recommending any multifocal IOL. ■

In August, the FDA granted Alcon permission to market the PanOptix IOL. The targeted design can 
be seen in image B.   (Photos courtesy of Alcon)
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Dr. MacRae credited Richard Lindstrom, MD, 
with raising the consciousness about the impor-
tance of the residual refractive error when he 
pointed out that between one and three months 
postoperatively, over 57% of eyes with premium 
IOLs may not have achieved the full benefit of the 

implants because of the buga-
boo, the residual refractive error. 

The multifocal IOLs are particu-
larly sensitive to residual refrac-
tive errors, in that 10.8% to 25% 
of eyes treated with a multifocal 
IOL required a re-treatment such 
as a lens exchange, LASIK, or PRK 
(Potvin et al. Clinical Ophthalmol 

2016;10:365-71; Goes J Refract Surg 2008;24:243-
50. doi: 10.3928/1081597X-20080301-05). Dr. Mac-
Rae  pointed out.

F O C U S  O N  F O C U S
Dr. MacRae pointed out that he could not overem-
phasize the understanding of the patient’s optics. 
One factor in the optics is the corneal topography. 
He recounted the case of a patient with anterior 
basement membrane dystrophy causing irregular 
astigmatism, who had undergone implantation of 
a multifocal IOL. 

The patient was unhappy with her outcome and 
required a superficial keratectomy and PTK to im-
prove her vision. Another patient had had contact 
lens-induced corneal distortion and, he noted, 
likely should not have received a multifocal IOL. 

Some success was achieved with partial cor-
rection of the regular astigmatism. 

“However, cases such as this are difficult to 

correct, and multifocal IOLs are best avoided,” 
Dr. MacRae said.

Another factor is measurement of the postop-
erative manifest refraction. In Dr. MacRae’s prac-
tice, the technicians dig deep to identify as little 
as 0.75 D of hyperopia or 0.50 D of myopia. If this 
is uncovered, that amount of refractive error is 
put into a trial lens frame to allow the patient to 
test the impact of the refraction in the real world. 

A positive evaluation after that with a near card 
then determines if the refractive error correction 
solves the problem. If it is, a PRK or LASIK can 
be performed. If the patient is unsure, he or she 
uses a soft contact lens or spectacles containing 
the refractive error for a few weeks before a de-
termination is made, he explained.

In addition to the multifocal IOLs, diffractive 
and extended-depth-of-focus IOLs also are par-
ticularly impacted by small amounts of residual 
refractive errors, especially astigmatism. 

As noted, 0.75 D of astigmatism can wreak 
havoc with visual quality and performance, but 
when combined with subtle irregular astigmatism 
or posterior capsular opacification, large angle 
kappa, dry eye, and anterior basement membrane 
dystrophy, there is an additive effect that reduces 
image quality, he said. 

“Surgeons should be very aware 
of this,” he advised.

Dr. MacRae and colleagues per-
formed a study at the University of 
Rochester in which they compared 
three multifocal IOLs (ReSTOR3D, 
ReSTOR3D; Micro F diffractive tri-
focal, FineVision; and Mplus refrac-
tive bifocal IOL, Oculentis) to the 
AcrySof monofocal IOL. 

The investigators corrected the re-
fractive errors and added increasing 
amounts of astigmatism to determine the through-

focus image quality of the IOLs. 
“We found that 0.75 D and 1 D of astigmatism 

dramatically reduced the image quality compared 
to the monofocal IOL,” he said. “Therefore, correct-
ing even that small degree of astigmatism is im-
portant for these patients if they are symptomatic.”

C O R R E C T I N G  T H E  F O C U S
What’s the best way? LASIK, PRK, and relaxing 
incisions are all good methods depending on the 
need.

Dr. MacRae performs LASIK in 
health eyes, and even older patients 
experience rapid visual recovery. 
PRK is useful to correct residual re-
fractive errors in post-LASIK eyes. 
He noted that he likes to perform a 
mini-PRK for refinement, in which 
the epithelium with a 7-mm diam-
eter is removed instead of removal 
of epithelium with a diameter of 
8.5 mm, a 30% decrease. This ap-
proach allows quicker recovery by 
one day, less risk of an epithelial 

defect, and less patient discomfort. 
Limbal relaxing incisions are effective in cases 

with mixed astigmatism of less than 1.25 D. In 
these cases, he advised against going too cen-
trally (8 mm or less) on the cornea because of 
the potential for development of coma and less 
efficient wound healing. 

C O N C L U S I O N
Dr. MacRae summed up his pearls. First, rule out 
and correct any accompanying issues such as pos-
terior capsular opacification and retinal problems 
as well as the refractive error. 

“Most importantly, inform the patient preopera-
tively that the possibility of IOL refinements may be 
necessary postoperatively,” he concluded. “Rather 
than considering this a treatment failure, consider 
it as an anticipated refinement.” ■

REFRACTIVE
( Continued from page 1 )

SCOTT M. MACRAE, MD
e: scott_macrae@urmc.rochester.edu
Dr. MacRae has no financial interest in the topic of this report.

◗◗ Surgeons should 
focus on correcting 
residual refractive 
errors before 
implanting a 
presbyopia-correcting 
IOL.

TAKE-HOME 

Dr. MacRae

‘We found that 0.75 D 
and 1 D of astigmatism 
dramatically reduced 
the image quality 
compared to the 
monofocal IOL.’

– Scott M. MacRae, MD

VIDEO  Watch: Ellie 
Chabi, MD, therapeutic area 
head for Glaucoma & 
Neuroprotection, lead for 
Artificial Intelligence Programs 
within Global Biomedical 
Science for Santen, shares 
insight on the company’s role 
in the panel discussion 
focusing on new 
developments and discoveries 
in the glaucoma space during 
the 2020 Glaucoma 360 
annual meeting in San 
Francisco, California.  
Go to OphthalmologyTimes.
com/Glaucoma360/
EllieChabiSanten2020
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Randomized, double-masked clinical trials conducted for the 5 LUCENTIS indications included the following: wAMD: MARINA, ANCHOR, PIER, HARBOR. DR and DME: RISE, RIDE. 
mCNV: RADIANCE. RVO: BRAVO, CRUISE.1-10

REFERENCES: 1. Rosenfeld PJ, et al; MARINA Study Group. N Engl J Med. 2006;355:1419-1431. 2. Brown DM, et al; ANCHOR Study Group. Ophthalmology. 2009;116:57-65. 
3. Busbee BG, et al; HARBOR Study Group. Ophthalmology. 2013;120:1046-1056. 4. Regillo CD, et al; PIER Study Group. Am J Ophthalmol. 2008;145:239-248. 5. Brown
DM, et al; RISE and RIDE Research Group. Ophthalmology. 2013;120:2013-2022. 6. Data on file. Genentech, Inc. South San Francisco, CA. 7. Campochiaro PA, et al; BRAVO 
Investigators. Ophthalmology. 2010;117:1102-1112. 8. Brown DM, et al; CRUISE Investigators. Ophthalmology. 2010;117:1124-1133. 9. Nguyen QD, et al; RISE and RIDE
Research Group. Ophthalmology. 2012;119:789-801. 10. Ho AC, et al; HARBOR Study Group. Ophthalmology. 2014;121:2181-2192.

•  Fatal events occurred more frequently in patients with DME and DR at baseline treated monthly 
with LUCENTIS compared with control. Although the rate of fatal events was low and included 
causes of death typical of patients with advanced diabetic complications, a potential relationship 
between these events and intravitreal use of VEGF inhibitors cannot be excluded

•  In the LUCENTIS Phase III clinical trials, the most common ocular side e� ects included
conjunctival hemorrhage, eye pain, vitreous fl oaters, and increased intraocular pressure. The
most common non-ocular side e� ects included nasopharyngitis, anemia, nausea, and cough

Please see Brief Summary of LUCENTIS full Prescribing Information on following page.
You may report side e� ects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. You may also 
report side e� ects to Genentech at (888) 835-2555.

STRENGTH IN

VISION
LUCENTIS has been extensively studied and FDA approved in 5 retinal indications.

INDICATIONS
LUCENTIS® (ranibizumab injection) is indicated for the treatment of patients with:
• Neovascular (wet) age-related macular degeneration (wAMD)
• Macular edema following retinal vein occlusion (RVO)
• Diabetic macular edema (DME)
• Diabetic retinopathy (DR)
• Myopic choroidal neovascularization (mCNV)

IMPORTANT SAFETY INFORMATION
•  LUCENTIS is contraindicated in patients with ocular or periocular infections or known 

hypersensitivity to ranibizumab or any of the excipients in LUCENTIS. Hypersensitivity reactions 
may manifest as severe intraocular infl ammation

• Intravitreal injections, including those with LUCENTIS, have been associated with endophthalmitis, 
retinal detachment, and iatrogenic traumatic cataract 

•  Increases in intraocular pressure (IOP) have been noted both pre-injection and post-injection
with LUCENTIS 

•  Although there was a low rate of arterial thromboembolic events (ATEs) observed in the LUCENTIS 
clinical trials, there is a potential risk of ATEs following intravitreal use of VEGF inhibitors. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths 
of unknown cause)
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Randomized, double-masked clinical trials conducted for the 5 LUCENTIS indications included the following: wAMD: MARINA, ANCHOR, PIER, HARBOR. DR and DME: RISE, RIDE. 
mCNV: RADIANCE. RVO: BRAVO, CRUISE.1-10
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•  Fatal events occurred more frequently in patients with DME and DR at baseline treated monthly 
with LUCENTIS compared with control. Although the rate of fatal events was low and included 
causes of death typical of patients with advanced diabetic complications, a potential relationship 
between these events and intravitreal use of VEGF inhibitors cannot be excluded

•  In the LUCENTIS Phase III clinical trials, the most common ocular side e� ects included
conjunctival hemorrhage, eye pain, vitreous fl oaters, and increased intraocular pressure. The
most common non-ocular side e� ects included nasopharyngitis, anemia, nausea, and cough

Please see Brief Summary of LUCENTIS full Prescribing Information on following page.
You may report side e� ects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. You may also 
report side e� ects to Genentech at (888) 835-2555.

STRENGTH IN

VISION
LUCENTIS has been extensively studied and FDA approved in 5 retinal indications.

INDICATIONS
LUCENTIS® (ranibizumab injection) is indicated for the treatment of patients with:
• Neovascular (wet) age-related macular degeneration (wAMD)
• Macular edema following retinal vein occlusion (RVO)
• Diabetic macular edema (DME)
• Diabetic retinopathy (DR)
• Myopic choroidal neovascularization (mCNV)

IMPORTANT SAFETY INFORMATION
•  LUCENTIS is contraindicated in patients with ocular or periocular infections or known 

hypersensitivity to ranibizumab or any of the excipients in LUCENTIS. Hypersensitivity reactions 
may manifest as severe intraocular infl ammation

• Intravitreal injections, including those with LUCENTIS, have been associated with endophthalmitis, 
retinal detachment, and iatrogenic traumatic cataract 

•  Increases in intraocular pressure (IOP) have been noted both pre-injection and post-injection
with LUCENTIS 

•  Although there was a low rate of arterial thromboembolic events (ATEs) observed in the LUCENTIS 
clinical trials, there is a potential risk of ATEs following intravitreal use of VEGF inhibitors. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths 
of unknown cause)
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Brief summary–please see the LUCENTIS® package 
insert for full prescribing information.

1 INDICATIONS AND USAGE
LUCENTIS is indicated for the treatment of patients with:
1.1 Neovascular (Wet) Age-Related Macular Degeneration (AMD)
1.2 Macular Edema Following Retinal Vein Occlusion (RVO)
1.3 Diabetic Macular Edema (DME)
1.4  Diabetic Retinopathy (DR)
1.5 Myopic Choroidal Neovascularization (mCNV)
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
LUCENTIS is contraindicated in patients with ocular or periocular infections.
4.2 Hypersensitivity
LUCENTIS is contraindicated in patients with known hypersensitivity to 
ranibizumab or any of the excipients in LUCENTIS. Hypersensitivity reactions 
may manifest as severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with LUCENTIS, have been associated 
with endophthalmitis and retinal detachments. Proper aseptic injection 
technique should always be used when administering LUCENTIS. In addition, 
patients should be monitored following the injection to permit early treatment 
should an infection occur [see Dosage and Administration (2.6, 2.7) in the full 
prescribing information and Patient Counseling Information (17)].
5.2 Increases in Intraocular Pressure
Increases in intraocular pressure have been noted both pre-injection and post-
injection (at 60 minutes) while being treated with LUCENTIS. Monitor intraocular 
pressure prior to and following intravitreal injection with LUCENTIS and manage 
appropriately [see Dosage and Administration (2.7 in the full prescribing 
information)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events (ATEs) 
observed in the LUCENTIS clinical trials, there is a potential risk of ATEs 
following intravitreal use of VEGF inhibitors. ATEs are defined as nonfatal stroke, 
nonfatal myocardial infarction, or vascular death (including deaths of unknown 
cause).
Neovascular (Wet) Age-Related Macular Degeneration
The ATE rate in the three controlled neovascular AMD studies (AMD-1, AMD-2, 
AMD-3) during the first year was 1.9% (17 of 874) in the combined group of 
patients treated with 0.3 mg or 0.5 mg LUCENTIS compared with 1.1% (5 of 
441) in patients from the control arms [see Clinical Studies (14.1 in the full 
prescribing information)]. In the second year of Studies AMD-1 and AMD-2, the 
ATE rate was 2.6% (19 of 721) in the combined group of LUCENTIS-treated 
patients compared with 2.9% (10 of 344) in patients from the control arms. 
In Study AMD-4, the ATE rates observed in the 0.5 mg arms during the first 
and second year were similar to rates observed in Studies AMD-1, AMD-2, and 
AMD-3.
In a pooled analysis of 2-year controlled studies (AMD-1, AMD-2, and a study of 
LUCENTIS used adjunctively with verteporfin photodynamic therapy), the stroke 
rate (including both ischemic and hemorrhagic stroke) was 2.7% (13 of 484) in 
patients treated with 0.5 mg LUCENTIS compared to 1.1% (5 of 435) in patients 
in the control arms (odds ratio 2.2 (95% confidence interval (0.8-7.1))).
Macular Edema Following Retinal Vein Occlusion
The ATE rate in the two controlled RVO studies during the first 6 months was 
0.8% in both the LUCENTIS and control arms of the studies (4 of 525 in the 
combined group of patients treated with 0.3 mg or 0.5 mg LUCENTIS and 2 
of 260 in the control arms) [see Clinical Studies (14.2 in the full prescribing 
information)]. The stroke rate was 0.2% (1 of 525) in the combined group of 
LUCENTIS-treated patients compared to 0.4% (1 of 260) in the control arms.
Diabetic Macular Edema and Diabetic Retinopathy 
Safety data are derived from studies D-1 and D-2. All enrolled patients had 
DME and DR at baseline [see Clinical Studies (14.3, 14.4 in the full prescribing 
information)].
In a pooled analysis of Studies D-1 and D-2 [see Clinical Studies (14.3 in the 
full prescribing information)], the ATE rate at 2 years was 7.2% (18 of 250) with 
0.5 mg LUCENTIS, 5.6% (14 of 250) with 0.3 mg LUCENTIS, and 5.2% (13 of 
250) with control. The stroke rate at 2 years was 3.2% (8 of 250) with 0.5 mg 
LUCENTIS, 1.2% (3 of 250) with 0.3 mg LUCENTIS, and 1.6% (4 of 250) with 
control. At 3 years, the ATE rate was 10.4% (26 of 249) with 0.5 mg LUCENTIS 
and 10.8% (27 of 250) with 0.3 mg LUCENTIS; the stroke rate was 4.8% (12 
of 249) with 0.5 mg LUCENTIS and 2.0% (5 of 250) with 0.3 mg LUCENTIS. 
5.4 Fatal Events in Patients with DME and DR at baseline
Diabetic Macular Edema and Diabetic Retinopathy
Safety data are derived from studies D-1 and D-2. All enrolled patients had 
DME and DR at baseline [see Clinical Studies (14.3, 14.4 in the full prescribing 
information)].
A pooled analysis of Studies D-1 and D-2 [see Clinical Studies (14.3 in the full 
prescribing information)], showed that fatalities in the first 2 years occurred in 
4.4% (11 of 250) of patients treated with 0.5 mg LUCENTIS, in 2.8% (7 of 250) 
of patients treated with 0.3 mg LUCENTIS, and in 1.2% (3 of 250) of control 
patients. Over 3 years, fatalities occurred in 6.4% (16 of 249) of patients treated 
with 0.5 mg LUCENTIS and in 4.4% (11 of 250) of patients treated with 0.3 
mg LUCENTIS. Although the rate of fatal events was low and included causes 
of death typical of patients with advanced diabetic complications, a potential 
relationship between these events and intravitreal use of VEGF inhibitors cannot 
be excluded.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections 
of the label:
•  Endophthalmitis and Retinal Detachments [see Warnings and Precautions 

(5.1)]
• Increases in Intraocular Pressure [see Warnings and Precautions (5.2)]
• Thromboembolic Events [see Warnings and Precautions (5.3)]
•  Fatal Events in patients with DME and DR at baseline [see Warnings and 

Precautions (5.4)]  
6.1 Injection Procedure
Serious adverse reactions related to the injection procedure have occurred 
in < 0.1% of intravitreal injections, including endophthalmitis [see Warnings 
and Precautions (5.1)], rhegmatogenous retinal detachment, and iatrogenic 
traumatic cataract.

6.2 Clinical Studies Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in one clinical trial of a drug cannot be directly 
compared with rates in the clinical trials of the same or another drug and may 
not reflect the rates observed in practice.
The data below reflect exposure to 0.5 mg LUCENTIS in 440 patients with 
neovascular AMD in Studies AMD-1, AMD-2, and AMD-3; in 259 patients 
with macular edema following RVO. The data also reflect exposure to 0.3 mg 
LUCENTIS in 250 patients with DME and DR at baseline [see Clinical Studies (14 
in the full prescribing information)].
Safety data observed in Study AMD-4, D-3, and in 224 patients with mCNV 
were consistent with these results. On average, the rates and types of adverse 
reactions in patients were not significantly affected by dosing regimen.
Ocular Reactions
Table 1 shows frequently reported ocular adverse reactions in LUCENTIS-
treated patients com pared with the control group.

Table 1 Ocular Reactions in the DME and DR, AMD, and RVO Studies

DME and DR AMD AMD RVO
2-year 2-year 1-year 6-month

Adverse Reaction n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260
Conjunctival  
hemorrhage 47% 32% 74% 60% 64% 50% 48% 37%
Eye pain 17% 13% 35% 30% 26% 20% 17% 12%
Vitreous floaters 10% 4% 27% 8% 19% 5% 7% 2%
Intraocular  
pressure increased 18% 7% 24% 7% 17% 5% 7% 2%
Vitreous  
detachment 11% 15% 21% 19% 15% 15% 4% 2%
Intraocular  
inflammation 4% 3% 18% 8% 13% 7% 1% 3%
Cataract 28% 32% 17% 14% 11% 9% 2% 2%
Foreign body  
sensation in eyes 10% 5% 16% 14% 13% 10% 7% 5%
Eye irritation 8% 5% 15% 15% 13% 12% 7% 6%
Lacrimation  
increased 5% 4% 14% 12% 8% 8% 2% 3%
Blepharitis 3% 2% 12% 8% 8% 5% 0% 1%
Dry eye 5% 3% 12% 7% 7% 7% 3% 3%
Visual disturbance  
or vision blurred 8% 4% 18% 15% 13% 10% 5% 3%
Eye pruritus 4% 4% 12% 11% 9% 7% 1% 2%
Ocular hyperemia 9% 9% 11% 8% 7% 4% 5% 3%
Retinal disorder 2% 2% 10% 7% 8% 4% 2% 1%
Maculopathy 5% 7% 9% 9% 6% 6% 11% 7%
Retinal  
degeneration 1% 0% 8% 6% 5% 3% 1% 0%
Ocular discomfort 2% 1% 7% 4% 5% 2% 2% 2%
Conjunctival  
hyperemia 1% 2% 7% 6% 5% 4% 0% 0%
Posterior capsule  
opacification 4% 3% 7% 4% 2% 2% 0% 1%
Injection site  
hemorrhage 1% 0% 5% 2% 3% 1% 0% 0%

Non-Ocular Reactions
Non-ocular adverse reactions with an incidence of ≥ 5% in patients receiving 
LUCENTIS for DR, DME, AMD, and/or RVO and which occurred at a ≥ 1% higher 
frequency in patients treated with LUCENTIS compared to control are shown 
in Table 2. Though less common, wound healing complications were also 
observed in some studies.

Table 2 Non-Ocular Reactions in the DME and DR, AMD, and RVO Studies

DME and DR AMD AMD RVO
2-year 2-year 1-year 6-month

Adverse Reaction n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260
Nasopharyngitis 12% 6% 16% 13% 8% 9% 5% 4%
Anemia 11% 10% 8% 7% 4% 3% 1% 1%
Nausea 10% 9% 9% 6% 5% 5% 1% 2%
Cough 9% 4% 9% 8% 5% 4% 1% 2%
Constipation 8% 4% 5% 7% 3% 4% 0% 1%
Seasonal allergy 8% 4% 4% 4% 2% 2% 0% 2%
Hypercholesterolemia 7% 5% 5% 5% 3% 2% 1% 1%
Influenza 7% 3% 7% 5% 3% 2% 3% 2%
Renal failure 7% 6% 1% 1% 0% 0% 0% 0%
Upper respiratory  
tract infection 7% 7% 9% 8% 5% 5% 2% 2%
Gastroesophageal  
reflux disease 6% 4% 4% 6% 3% 4% 1% 0%
Headache 6% 8% 12% 9% 6% 5% 3% 3%
Edema peripheral 6% 4% 3% 5% 2% 3% 0% 1%
Renal failure chronic 6% 2% 0% 1% 0% 0% 0% 0%
Neuropathy  
peripheral 5% 3% 1% 1% 1% 0% 0% 0%
Sinusitis 5% 8% 8% 7% 5% 5% 3% 2%
Bronchitis 4% 4% 11% 9% 6% 5% 0% 2%
Atrial fibrillation 3% 3% 5% 4% 2% 2% 1% 0%
Arthralgia 3% 3% 11% 9% 5% 5% 2% 1%
Chronic obstructive  
pulmonary disease 1% 1% 6% 3% 3% 1% 0% 0%
Wound healing  
complications 1% 0% 1% 1% 1% 0% 0% 0%

6.3 Immunogenicity
As with all therapeutic proteins, there is the potential for an immune response 
in patients treated with LUCENTIS. The immunogenicity data reflect the 
percentage of patients whose test results were considered positive for 
antibodies to LUCENTIS in immunoassays and are highly dependent on the 
sensitivity and specificity of the assays.
The pre-treatment incidence of immunoreactivity to LUCENTIS was 0%-5% 
across treatment groups. After monthly dosing with LUCENTIS for 6 to 24 
months, antibodies to LUCENTIS were detected in approximately 1%-9% of 
patients.
The clinical significance of immunoreactivity to LUCENTIS is unclear at this time. 
Among neovascular AMD patients with the highest levels of immunoreactivity, 
some were noted to have iritis or vitritis. Intraocular inflammation was not 
observed in patients with DME and DR at baseline, or RVO patients with the 
highest levels of immunoreactivity.
6.4 Postmarketing Experience
The following adverse reaction has been identified during post-approval use 
of LUCENTIS. Because this reaction was reported voluntarily from a population 
of uncertain size, it is not always possible to reliably estimate the frequency or 
establish a causal relationship to drug exposure.
•  Ocular: Tear of retinal pigment epithelium among patients with 

neovascular AMD
7 DRUG INTERACTIONS
Drug interaction studies have not been conducted with LUCENTIS.
LUCENTIS intravitreal injection has been used adjunctively with verteporfin 
photodynamic therapy (PDT). Twelve (12) of 105 (11%) patients with 
neovascular AMD developed serious intraocular inflammation; in 10 of the 12 
patients, this occurred when LUCENTIS was administered 7 days (± 2 days) 
after verteporfin PDT.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of LUCENTIS administration 
in pregnant women. 
Administration of ranibizumab to pregnant monkeys throughout the period 
of organogenesis resulted in a low incidence of skeletal abnormalities at 
intravitreal doses 13-times the predicted human exposure (based on maximal 
serum trough levels [Cmax]) after a single eye treatment at the recommended 
clinical dose. No skeletal abnormalities were observed at serum trough levels 
equivalent to the predicted human exposure after a single eye treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, 
and it is not known whether ranibizumab can cause fetal harm when 
administered to a pregnant woman. Based on the anti-VEGF mechanism of 
action for ranibizumab [see Clinical Pharmacology (12.1 in the full prescribing 
information)], treatment with LUCENTIS may pose a risk to human embryofetal 
development.
LUCENTIS should be given to a pregnant woman only if clearly needed.
Data
Animal Data
An embryo-fetal developmental toxicity study was performed on pregnant 
cynomolgus monkeys. Pregnant animals received intravitreal injections of 
ranibizumab every 14 days starting on Day 20 of gestation, until Day 62 at 
doses of 0, 0.125, and 1 mg/eye. Skeletal abnormalities including incomplete 
and/or irregular ossification of bones in the skull, vertebral column, and 
hindlimbs and shortened supernumerary ribs were seen at a low incidence 
in fetuses from animals treated with 1 mg/eye of ranibizumab. The 1 mg/eye  
dose resulted in trough serum ranibizumab levels up to 13 times higher 
than predicted Cmax levels with single eye treatment in humans. No skeletal 
abnormalities were seen at the lower dose of 0.125 mg/eye, a dose which 
resulted in trough exposures equivalent to single eye treatment in humans. 
No effect on the weight or structure of the placenta, maternal toxicity, or 
embryotoxicity was observed.
8.2 Lactation 
Risk Summary
There are no data available on the presence of ranibizumab in human milk, the 
effects of ranibizumab on the breastfed infant or the effects of ranibizumab on 
milk production/excretion. 
Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, caution should 
be exercised when LUCENTIS is administered to a nursing woman. 
The developmental and health benefits of breastfeeding should be considered 
along with the mother’s clinical need for LUCENTIS and any potential adverse 
effects on the breastfed child from ranibizumab.
8.3 Females and Males of Reproductive Potential
Infertility
No studies on the effects of ranibizumab on fertility have been conducted and it 
is not known whether ranibizumab can affect reproduction capacity. Based on 
the anti-VEGF mechanism of action for ranibizumab, treatment with LUCENTIS 
may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and effectiveness of LUCENTIS in pediatric patients have not been 
established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2449 of 3227) of patients randomized 
to treatment with LUCENTIS were ≥ 65 years of age and approximately 51% 
(1644 of 3227) were ≥ 75 years of age [see Clinical Studies (14 in the full 
prescribing information)]. No notable differences in efficacy or safety were seen 
with increasing age in these studies. Age did not have a significant effect on 
systemic exposure.
10 OVERDOSAGE
More concentrated doses as high as 2 mg ranibizumab in 0.05 mL have been 
administered to patients. No additional unexpected adverse reactions were 
seen.
17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following LUCENTIS administration, patients are 
at risk of developing endophthalmitis. If the eye becomes red, sensitive to light, 
painful, or develops a change in vision, advise the patient to seek immediate 
care from an ophthalmologist [see Warnings and Precautions (5.1)].
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Surgeon brings cataract care to 
underserved patients in the Caribbean 
Steroid minimizes postoperative inflammation, eliminates patient compliance concerns
By Cathleen M. McCabe, MD; Special to Ophthalmology Times®

ACCORDING TO THE World Health Orga-
nization (WHO), cataracts cause one-third of world-
wide blindness, affecting about 65.2 million people, as 
well as moderate-to-severe vision loss in 52.6 million 
others, 99% of whom live in developing countries.1

With these statistics, those of us interested in “giv-
ing back” have our work cut out for us. In my case, 
that comes in the form of helping people with limited 
access to ophthalmic surgical care in less-developed 
areas around the world, including Kenya, Guatemala, 
Honduras, and the Caribbean. My most recent mis-
sion was to the island of St. Vincent, north of Trinidad 
and Tobago in the Caribbean. 

For me, this is a familiar locale because almost every 
May since 2003, I have traveled there along with my 
family and a contingent of colleagues, including Indi-
ana ophthalmic surgeon Eric Purdy, MD. The mission 
is partially supported by the Lions Club of St. Vincent 
and the Lions Club of Fort Wayne, IN, as well as by 
ophthalmic companies that donate pharmaceuticals 
and supplies used during the week-long mission.

Over the years, we have established a reliable rou-
tine. We spend a day setting up a pop-up clinic and 
then another evaluating the surgical needs of the pa-

tients referred to us by the local ophthalmologists.  
Generally, about 250 patients present for screening 
and approximately 80 to 100 surgeries are scheduled. 
We spend five days performing mostly 
cataract surgery, along with a few cor-
neal cases. 

When we first started going to St. 
Vincent, there was a handful of private 
ophthalmologists who referred patients 
to us, but there was no ophthalmolo-
gist dedicated to indigent patient care. 
This situation presented a problem be-
cause we had to lobby hard for the 
private ophthalmologists to provide 
follow-up care. 

Today, there are four ophthalmolo-
gists who care for patients in need, in-
cluding Orly Adams, MD, who was born 
and raised in St. Vincent and returned 
there to practice after being trained in 
Cuba and Mexico. 

Dr. Adams and his colleagues perform the pre- and 
postoperative care, and we work with them on current 
medical trends in eye care as part of our educational 

support, which is a critically important element of 
the mission. These ophthalmologists help to decrease 
the load of patients waiting for surgery throughout 

the year, but unfortunately because 
they do not have sufficient access to 
equipment or dedicated operating room 
time, the number of cases they can 
complete throughout the year is about 
the same as the amount we complete 
there in a week. 

P O S T O P  C O N C E R N S
Postoperative care is historically chal-
lenging in surgical mission work. In 
areas that lack good access to cat-
aract surgery, the cataracts we re-
move tend to be very dense, which 
increases the patient’s risk of post-
operative inflammation. 

Typically, when our mission is com-
plete, we simply have to hope that the patients will 
follow through with our instructions to apply topi-
cal steroid drops four times a day for four weeks to 
address that inflammation. Often, the only access 
they have to postoperative medications is what we 
give them, so if they run out, misplace the drops, 
or the bottle becomes contaminated, they may not 
have any way to replace them. In some cases, pa-
tients may not have the ability to properly store 
their drops. 

Confusion can also arise because we distribute 
several different-looking bottles, as we are relying 
on whatever has been donated to us for the mis-
sion. Therefore, the local ophthalmologists who 
are caring for these patients in the postoperative 
period may have difficulty understanding exactly 
what regimen each patient is on, given the vari-
ability in what medications have been donated 
and distributed.  

Even under the best circumstances in my own 
practice in Florida, with routine, uncomplicated 
cases that are not at a high risk of inflammation, 
my patients often find it challenging to instill their 
postoperative drops. 

Some patients have difficulty physically manipu-
lating the bottles, and others lose them, still others 
forget which drop to use and when. When you add 
these typical compliance challenges to the storage 
and access issues, and further consider that there 

◗◗ Eliminating 
uncertainty from the 
postoperative care 
regimen by providing 
inflammation 
control with a 
depot steroid can 
make a significant 
difference for patients 
in complicated 
situations.

TAKE-HOME 

(FIGURE 1)   Postoperative patients waiting for examination 1 day after surgery. (Photos courtesy of Cathleen M. McCabe, MD)

Continues on page 22 : Caribbean
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is often a language barrier, or even an inability to 
read the postoperative instructions in developing 
countries, it is easy to see that the challenges we 
normally face are multiplied for the patients we treat 
during a surgical mission.

Having several ophthalmologists in St. Vincent to 
help patients in need with postoperative care repre-
sents a major step forward. Another plus was hav-
ing access to dexamethasone intraocular suspen-
sion 9% (Dexycu, EyePoint Pharmaceuticals Inc.), 
a sustained-release drug that is applied as a single 
intracameral injection at the end of surgery for post-
operative inflammation control. Dexamethasone in-
traocular suspension 9% is a cohesive liquid steroid 
depot that is injected into the ciliary sulcus at the 
end of cataract surgery, where it delivers a taper-
ing dose of dexamethasone for about three weeks.2 

This approach alleviates patient adherence issues 
and the dosage errors that may be associated with 
topical steroid administration—a concern even in the 
best conditions—and still more challenging when we 
perform surgery on patients in developing countries. 

Having a depot steroid such as dexamethasone 
intraocular suspension 9% is invaluable because I 
know with complete certainty that the patient re-
ceived the dose they needed, that it was applied in 
the right place, at the right time, and that it would 
last for the necessary period of time. The fact that 
this is all within my control lends an irreplaceable 
level of security. 

Eliminating uncertainty from the postoperative 
care equation by providing inflammation control 
in the form of a depot steroid can make a signifi-
cant—even revolutionary—difference for patients in 
compromised and complicated situations, such as 

those in developing countries. All patients on our 
most recent trip were treated with dexamethasone 
intraocular suspension 9%, thanks to a donation 
from EyePoint Pharmaceuticals Inc.

When available, other surgeon-administered drugs 
that may replace standard postoperative drops, such 
as dexamethasone insert 0.4 mg (Dextenza, Ocular 
Therapeutics), phenylephrine 1%/ketorolac 0.3% in-
traocular solution (Omidria, Omeros), or non–FDA-
approved compounded medications, could likewise 
be valuable in the setting of medical mission work, 
helping to limit the challenges of topical postopera-
tive drug administration in the developing world.

M O T H E R  O F  I N V E N T I O N
Among the challenges that we face during these mis-
sion trips is not having all of the equipment we nor-
mally consider necessary. For instance, during my 
most recent trip to St. Vincent, I had an aphakic pa-
tient with a Soemmering ring cataract that had dislo-
cated and blocked the pupil, and it seemed the odds 
of having the necessary equipment to help the pa-
tient were not very good. However, through a stroke 
of luck—or perhaps divine intervention—we found 
a +6 lens that had been left from a previous mis-
sion, I had the proper suture and several vitrectomy 
probes with me, and we even had a reusable vitrec-
tor that another surgeon had used earlier in the day. 
I was excited that I would be able to sew this lens in 
during what promised to be a complicated surgery. 

I had already elevated the residual cataract into 
the anterior chamber and I had to remove the vitre-
ous, but to my dismay, the vitrectors and vitrectomy 
equipment did not work, and I wasn’t sure what to 
try next. At that point, one of the local ophthalmol-
ogists explained that Vannas scissors (World Preci-
sion Instruments) can be used to act like a vitrector 

if they are rapidly opened and closed. 
With that tip, I learned a new way of approaching 

a problem without any of the equipment on which I 
typically rely. In the end, I was able to sew the lens 
in a perfectly round pupil that was very stable, with 
no vitreous in the anterior chamber and used dexa-
methasone intraocular suspension 9%  to help con-
trol postoperative inflammation, all in a way that I 
wouldn’t have imagined was possible before facing 
this type of challenge.

C O N C L U S I O N
These trips show how necessity really is the mother 
of invention. When I encounter a difficult case and 
don’t have all the resources I normally would, I look 
at the eye and the problem from a new perspective 
and can sometimes come up with a solution that I can 
potentially apply to my patients in the United States. 

Mission work in developing countries is a great 
reminder of the reality that exists outside my com-
fort zone and never fails to strengthen my surgical 
skills and test my resourcefulness. I always find that 
I return home with a greater appreciation of what it 
takes to be happy and productive in my own life. ■

REFERENCES
1. SEE International. Cataracts. https://www.seeintl.org/

cataracts/. Accessed January 21, 2020. 

2. DEXYCU [package insert]. Watertown, MA: EyePoint 
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(FIGURE 2)   Dr. McCabe and a patient following 
successful cataract surgery.

(FIGURE 3)   In addition to helping the patient, every surgery is an opportunity to teach. 
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C
ost-effective community-based 
screening and opportunistic 
case detection are two impor-
tant lessons learned by research-
ers outside the United States that 
may be beneficial for identify-

ing patients with undetected glaucoma in 
the United States, according to Joshua R. 
Ehrlich, MD, MPH.

In the United States, individuals who are 
80 years of age and older have a higher preva-
lence of glaucoma, about 8%, compared with 
younger patients between 40 and 50 years old, 

in whom the prevalence is 
less than 1%. Overall, in the 
U.S. population, between 4 
and 5 million people have 
the disease.

Most worrisome is that 
an estimated 1.6 million of 
these people in the U.S. are 
unaware of their disease, 

which is a great problem, according to Dr. 
Ehrlich, assistant professor of Ophthalmology 
and Visual Sciences and co-director, Kellogg 
Eye Center for International Ophthalmology, 
University of Michigan, Ann Arbor, MI.

The bright spot in this picture is that glob-
ally a great deal of innovative work is being 
done, some of which might be applied favor-
ably to the unmet need in the United States.

L E S S O N S  L E A R N E D 
F R O M  C H I N A

A Chinese study published in the Lancet (doi: 
https://doi.org/10.1016/S2214-109X(19)30201-3) 
looked at the cost-effectiveness and cost-util-
ity of population-based glaucoma screening. 
Dr. Ehrlich explained that in most settings, 
population-based glaucoma screening has 
not been found to be cost-effective due to 
the relatively low prevalence of the disease 
in the general population and the high costs 
associated with screening.

However, most of the work in the area has 
been conducted in high-income settings, so 
there is less data on the cost-effectiveness 

of population-based glaucoma screening in 
low- and middle-income countries.

“This study found that a population-based 
screening program for glaucoma in China 
was very cost-effective in a model that in-
cluded screening for both open-angle and 
angle-closure  glaucoma and in both urban 
and rural settings,” he said.

Dr. Ehrlich also pointed out that “the find-
ings were really driven by the high cost-ef-
fectiveness of screening for angle-closure 
glaucoma. In cities, the programs that in-
cluded screening for angle-closure glaucoma 
alone or combined with open-angle glau-
coma actually saved money for the health 
care system compared with no screening.” 

This program proved to be cost-effective 
because of the high risk of blindness in un-
treated angle-closure glaucoma, which is 
highly prevalent in China. Another reason 
is that in China screening costs are com-
paratively low. 

The takeaway messages for the United 
States are three-fold.

First, we should focus on those who are 
at the highest risk for having the disease, 
Dr. Ehrlich said. 

“The two known factors that are most 
easily determined are ancestry and family 
history,” he said.

Second, he suggested, innovative ways can 
be sought to decrease costs. Two strategies 
are task shifting and use of tele-glaucoma.

And, third, the evidence must be evalu-
ated. As cost-saving methods are adopted, 
better evidence is needed to determine if the 
cost-effective models are possible in specific 
populations or with specific approaches, and 
whether implementing these screening pro-
grams decreases the burden of vision impair-
ment and vision-related disability, he said.

L E S S O N S  L E A R N E D 
F R O M  I N D I A

An Indian study performed at the Aravind 
Eye Care System also may provide lessons 

Ferreting out undiagnosed glaucoma 
patients in the US
Ophthalmologists learning practical  
lessons from overseas cases
By Lynda Charters; Reviewed by Joshua R. Ehrlich, MD, MPH

◗◗ Lessons learned 
from abroad may 
reduce the rate 
of undiagnosed 
glaucoma in the 
United States.
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tooth enamel. In their study, the investigators cor-
roborated that hydroxyapatite, a calcium-rich min-
eral compound previously associated with AMD 
progression, is deposited in dry AMD. Small spher-

ules of hydroxyapatite filled with 
cholesterol were identified in dru-
sen from patients with dry AMD. 

In the study, when the retinal 
pigment epithelium (RPE) cells 
were starved of serum for 9 days, 
the investigators saw formation of 
amelotin deposits.

Dr. Rajapakse and colleagues re-
ported that amelotin “was strongly upregulated after 
extended starvation and is responsible for the min-
eralization of [hydroxyapatite] in their cell culture 
model. Blocking this pathway in the RPE cell line also 
blocked the production of these drusen-like deposits.”

The team also examined human cadaver eyes with 
dry AMD, wet AMD, or no AMD. Amelotin was only 
found in eyes with dry AMD. In these eyes, amelotin 
was sometimes found in areas of the RPE without 
drusen, but it was primarily present in soft drusen 
with large deposits of hydroxyapatite.

“Before this study, nobody really knew how hy-
droxyapatite was accumulating in dry AMD dru-
sen,” said Dr. Rajapakse. “Finding this tooth-specific 
protein in the eye—the protein that is linked to hy-
droxyapatite deposition, that was really unexpected.”

The reason for hydroxyapatite deposition remains 
unknown, but Dr. Wistow speculated that it may be 
the result of a “protective mechanism gone awry.” 

“It’s possible that these protein, lipid, and mineral 
deposits may help damaged RPE cells block blood 
vessels from growing into the retina, a problem that 
is one of the key features of wet AMD,” he said. “But 
when the mineral deposits get too extensive, they may 
also block nutrient flow to the RPE and photorecep-
tors, leading to retinal cell death.” 

According to Dr. Wistow, mechanistically, amelo-
tin looks like a key player for the formation of these 
very specific hydroxyapatite spherules. 

“That’s what it does in the teeth, and here it is in 
the back of the eye,” he said.

He pointed out that this underscores the need to 
develop drugs that can specifically block the func-
tion of amelotin in the eye, which may delay disease 
progression. 

“But we won’t know until we try it,” Dr. Wistow said.

However, this cannot be done until animal models 
are developed to test new therapies for dry AMD. Dr. 
Wistow’s laboratory is currently in the process of de-
veloping a new murine model for dry AMD. He also 
believes that the cell culture model, which mimics 
features of dry AMD, could potentially be useful for 
high throughput drug screening to find molecules 
that slow or prevent the development of soft drusen. ■
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1. Translational Research 2020. doi: 10.1016/j.
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that could be valuable to U.S. clinicians seeing to 
decrease the burden of undiagnosed glaucoma. 

“The investigators recognized that there is a very 
high prevalence of glaucoma in first-degree rela-
tives of patients. While this is well-known, it may 
be something that has not received adequate atten-
tion,” Dr. Ehrlich said.

This high prevalence in the first-degree relatives 
is related to the heritability of important risk factors, 
i.e., IOP, cup-to-disc ratio, central corneal thickness, 
and axial length. In addition, there is about a 10-
fold increased risk of open-angle and angle-closure 
glaucomas when a first-degree relative is affected.

While the ocular histories of first-degree relatives 
may be important in screening for glaucoma, there 
has been relatively poor follow-up of these individ-
uals in most previous studies. However, the Ara-
vind Eye Care System recognized this deficit and 
has instituted an automated referral system for first-
degree relatives and offers free examinations and 
testing for them.

In the Aravind program, when a patient is diag-
nosed with glaucoma, an ophthalmic clinician re-
cords information about the patient’s relatives and 
their glaucoma status. 

The custom-designed system con-
tains a great deal of automation and is 
programmed to ensure that the first-
degree relatives are contacted by text 
message, automated messages, and 
phone calls. The software tracks the 
numbers of messages and calls and if 
the relatives have responded.

The takeaway from this program 
is that in other contexts innovative 
strategies can be designed to at high 
risk of disease, and an emphasis on family history 
is one approach to doing so. 

Beyond that, there is a question about whether 
U.S. physicians can use technology-driven solutions 
to lower labor costs through automation and im-
prove follow-up.

A P P L Y I N G  L E S S O N S
“There are limitations as well as opportunities as-
sociated with implementing some of these lessons 
in the United States,” Dr. Ehrlich said.

He said cost-effectiveness may require a very tar-
geted approach depending on ancestry and family 
history, for example, in order to identify people at-
risk and develop more cost-effective programs in 

the United States.
Another consideration is the high 

cost of examinations and testing in 
the United States compared with other 
countries. However, costs likely can 
be lowered by task shifting and use 
of tele-glaucoma.

Finally, U.S. families are dispersed 
widely compared to some other places. 
However, technological solutions, use 
of tele-glaucoma, and provider net-

works may offer opportunities for coordination of care.
“Although these are limitations, they provide op-

portunity for innovation and for exciting new ave-
nues to hopefully decrease the unacceptable burden 
of undiagnosed glaucoma in the United States,” Dr. 
Ehrlich concluded. ■

GLAUCOMA
( Continued from page 23 )
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◗◗ Lessons learned 
from abroad may 
reduce the rate 
of undiagnosed 
glaucoma in the 
United States.
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(FIGURE 1)   Researchers 
found that hydroxyapatite,  
calcium-rich mineral 
compound, is deposited 
in dry AMD. (Photo courtesy of 
Dinusha Rajapaske, PhD)
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C
linicians may soon be able to use ge-
netic information alone to determine 
the risk of myopia in very young chil-
dren, according to researchers.

“A personalized medicine approach 
to detecting children at risk of myopia 
is now feasible, although currently the 

accuracy of polygenic risk scores (PRSs) is not yet 
good enough to warrant their use in clinical practice,” 
write Neema Ghorbani Mojarrad and colleagues at 
the University of Bradford in Bradford, UK. 

They published their findings in JAMA Ophthal-
mology (2020; 138Ci):7-13).

Today, the best predictor of children at risk of my-
opia is a low hyperopic refractive error at an age be-
fore myopia typically manifests, so clinicians seek-
ing to evaluate risks of myopia in young children 
typically rely on a screening regimen of cycloplegic 
autorefraction.

Successfully predicting risks of myopia in children 
can help clinicians recommend lifestyle changes such 
as more time outdoors, which can help mitigate or 
prevent the development of myopia.

However, the use of cycloplegic autorefraction is 
time- and resource-intensive, so Mojarrad and his 
team wanted to see if they could develop a PRS for 
evaluating risk based purely on genetic information.

To develop their PRS, the researchers conducted 
three genome-wide association studies (GWASs). Data 
used for the GWASs included 287,448 UK Biobank 
participants who had not undergone autorefraction, 
and 95,619 UK Biobank participants who had under-
gone noncycloplegic autorefraction.

In addition, researchers collected 
data on 328,917 individuals whose in-
formation had originally been com-
piled to study the relationship between 
genes and years of educational attain-
ment and was downloaded from the 
Social Science Genetic Association 
Consortium (SSGAC) website.

The researchers then combined their 
data in a meta-analysis in order to 
increase the effective sample size. 
They generated a PRS for each par-
ticipant using genotypes for 1.1 mil-
lion variants.

Researchers validated their PRS by 

using it to predict rates of myopia in 1,516 women 
whose genome data and known rates of myopia were 
obtained from the Avon Longitudinal Study of Par-
ents and Children (ALSPAC).

The PRS derived from the SSGAC GWAS provided 
limited predictive accuracy (R2 = 0.14% where R2 

= 100% would be a completely accurate prediction). 
The autorefraction and non-autorefraction GWASs 
were also relatively inaccurate (R2 = 7.1% compared 
to R2 = 6.9%). 

The researchers were able to im-
prove the accuracy of the PRS by com-
bining sets of traits. The best result 
came from combining the autorefrac-
tion and non-autorefraction GWASs 
(R2 = 10.8%). Combining all three 
traits yielded even greater accuracy 
(R2 = 11.2%).

The GWAS was unable to produce 
a PRS that was as accurate as the re-
sults obtainable using cycloplegic au-
torefraction. Measured in terms of the 
under the receiver operating charac-
teristic (AUROC), where 0.5 is a use-
less model and 1.0 is a perfect model, 

the PRS had an AUROC of 0.67 while the cycloplegic 
autorefraction had an AUC of 0.87.

While they were unable to develop a suitably accu-
rate alternative to cycloplegic autorefraction for pre-
dicting rates of myopia, Mojarrad and his team were 
able to conclude from their study that children can 
be categorized into three groups based on the risk 
of developing myopia. Those with a PRS in the top 
25% were at 3-fold to 5-fold higher risk of myopia, 
and those in the top 10% were at 3.5-fold to 6-fold 
increased risk, whereas those in the top 5% were at 
4.5-fold to 6.5-fold higher risk.

Researchers are hopeful that this information will 
aid clinicians in recommending lifestyle interventions 
or prescribing orthokeratologic or atropine treatment

Mojarrad and his team are encouraged by the re-
sults of their study, and predict that future research 
may lead to the development of a PRS that will enable 
clinicians to accurately predict myopia in children, 
obviating the need for cycloplegic autorefraction. ■

Genetic analysis could 
predict myopia in children
Researchers find a personalized medicine approach may be possible for youngest patients
By Laird Harrison

NEEMA GHORBANI MOJARRAD
p: +44 (0) 1274 232323  
Mojarrad has no financial disclosers related to this content.

◗◗ Future research 
may lead to the 
development of 
a polygenic risk 
score that will 
enable clinicians to 
accurately predict 
myopia in children, 
obviating the need 
for cycloplegic 
autorefraction.
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START WITH
THE POWER
OF
As Demonstrated in Phase 3 Clinical Trials1

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

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

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

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

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

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

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

© 2019, Regeneron Pharmaceuticals, Inc. All rights reserved.  11/2019    
777 Old Saw Mill River Road, Tarrytown, NY 10591  EYL.19.10.0044

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

with EYLEA including endophthalmitis and retinal detachment. 

•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival 
hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.

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

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

anti-VEGF = anti–vascular endothelial growth factor; AMD = Age-related Macular Degeneration; DME = Diabetic Macular 
Edema; MEfRVO = Macular Edema following Retinal Vein Occlusion.

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. 
August 2019. 2. Data on file. Regeneron Pharmaceuticals, Inc.
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
Neovascular (Wet) Age-Related Macular Degeneration (AMD); Macular Edema Following Retinal Vein Occlusion (RVO); Diabetic 
Macular Edema (DME); Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments.  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure.  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events.  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of 
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through  96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience.  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

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

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

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

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

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

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

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

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

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

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

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

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

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

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

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

OCT TYPE. The first is the type 
of OCT system: spectral-domain 

(SD) or swept-source (SS).  “Both are excellent for ob-
taining high-quality images of the retina and the ret-
inal vasculature, but SS-OCT has some advantages 
over SD-OCT used for patients with uveitis,” Dr. Pep-
ple commented.

One advantage is the longer imaging wavelength 
of the SS-OCT system that facilitates deeper evalua-
tion into the choroid. “In the white dot syndromes, 
the deep choroidal tissues may be the location from 
which these syndromes emanate, and deeper visual-
ization can be beneficial,” she said. SD-OCT can pro-
vide images of the choroid with use of the enhanced 
imaging procedure, she pointed out.  Dr. Pepple is 
assistant professor, University of Washington, Mer-
cer Island, WA.

A second advantage is that SS-OCT allows better 
visualization of the vitreous, because SS-OCT is faster, 
wider images can be obtained, which may be impor-
tant for diseases in locations other than the macula.

STRUCTURE VERSUS FLOW. The second consider-
ation is determined whether the image shows a struc-
ture or flow. OCT B-scans show structures; the newer 
flow imaging uses B-scan repeat imaging shows mo-
tion contrast to show retinal or choroidal blood flow. 
This then can be segmented into the different vascular 
layers in the deep capillary plexus of the retina and 
the deep capillary flow, and the slabs can be seen in 
the en-face view.

LAYER SEGMENTATION AND EN-FACE VIEWS. All 
previous en-face imaging and dye-based angiogra-
phy provide a topside view of a structure; in the case 
of the retina with its seven layers, the technologies 
provided views of all layers but clinicians could not 
discern which layer the imaged structures were in.     

“OCT revolutionized that and permitted viewing 
the retina and choroid via a side B-scan images. This 
information about the various layers revolutionized 
what we knew about various diseases. Now we have 
en-face slab images that allow removal of individual 
‘pancakes’ to determine which pancake contains the 
pathology under study,” Dr. Pepple said. 

T H E  W H I T E  D O T  S Y N D R O M E S
A close look at the images from the various white dot 
syndromes underscores the importance of being able 
to dissect the retinal layers and the information that 
that dissection provides about the various diseases.

MULTIPLE EVANESCENT WHITE DOT SYNDROME 
(MEWDS). This disorder is characterized by multiple 
white dots that are accompanied by changes visible 
on OCT. The structural B-scans obtained from these 
patients when overlaid by slab images 
of the outer nuclear layer (ONL) or the 
ellipsoidal layer visualize the spots and 
corresponding dots seen in the two 
images. Dr. Pepple described that the 
spots are discontinuities in the external 
limiting membrane, while the dots are 
hyperreflective spots in the ONL. “The 
dots overlaying the spots suggest the 
presence of a contiguous lesion that is 
likely at the photoreceptor layer,” she said.

This information is in contrast to that suggested by 
indocyanine green angiography (ICGA) images that 
showed hypocyanescent lesions that were thought to 
be flow voids in the choriocapillaris or choroid. How-
ever, SS-OCT showed otherwise, i.e., there are no flow 
abnormalities and that MEWDS is a “photoreceptor-

it is.” “The dark spots on ICGA might be the result of 
photoreceptor blockage.

MULTIFOCAL CHOROIDITIS (MFC), PUNCTATE INNER 
CHOROIDOPATHY (PIC), CHOROIDAL NEOVASCULAR 
MEMBRANE (CVMN). In the next retinal layer, MFC 
and PIC seem to affect the area under the retinal pig-
ment epithelium (RPE), Dr. Pepple noted. “With active 
lesions, hyperactive dome-shaped hyperactive deposits 
can be seen under the RPE with discontinuities in the 

RPE resembling volcanos of inflam-
mation in the RPE erupting into the 
outer retina,” she described.

Signal transmission through lesions 
increases into the choroid beneath. 
With resolution of the lesions and the 
dome-shaped deposit, small breaks are 
present in the RPE along with changes 
in the outer  layers near the lesions.

OCTA flow images can identify flow 
in the hyperreflective lesions in the outer retinal slabs 
and show choroidal neovascular membrane (CVMN). 
“Typically, these are associated with other findings 
of a CVMN on multimodal images but occasionally 
can identify flow in signals that were not apparent 
in typical modalities,” she advised. 

OCT: Illuminating 
the retina layer by layer
Three considerations are key when diagnosing posterior uveitis in patients
By Lynda Charters

◗◗ New OCT 
technologies have 
isolated the white dot 
syndromes to distinct 
retinal layers.

TAKE-HOME 

Continues on page 30 : Retina

Diseases in the layers of  the retina can be unlocked with OCT.  (Photo by Sakurra, Adobe Stock)
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When viewing the choriocapillaris slab, evidence 
suggests that the choriocapillaris is a component of 
this disease with a decreased flow signal from acute 
lesions. Scars also can result in decreased flow.

ACUTE MULTIFOCAL PLACOID PIGMENT EPITHE-
LIOPATHY (AMPPE). Structural OCT visualization of 
acute lesions shows hyperreflectivity and thinning of 
the ONL, changes in the RPE, and subretinal fluid in 
the hyperacute lesions. SD-OCTA flow images show 
defects in the choriocapillaris; the choriocapillaris le-
sion is shown to be larger than the outer retina and 
research has shown lesions can resolve over time.

ICGA shows that during active AMPPE inflamma-
tion, the hypocyanescent lesions are more widespread. 
When the disease is quiescent, the lesions mostly re-
solve but the damage in the outer retinal layer re-
mains, with thinning of the layer and loss of some 
outer retinal bands.

SERPIGINOUS CHORIORETINITIS. “This disease is 
a much more damaging form of choriocapillary in-

flammation that seems similar to AMPPE, with thick-
ening of the RPE, ONL hyperreflectivity, and loss of 
the ellipsoid bands on the retina and external limit-
ing membrane,” Dr. Pepple said and noted that the 
most interesting findings in this disease concern cho-
riocapillaris flow.

En-face choriocapillary imaging and quantitative 
monitoring have contributed substantially to the un-
derstanding of the disease. The lesions can respond 
to steroids. During an active flare of the disease, the 
lesions are shown to expand, but with treatment the 
lesions decreased. Dr. Pepple showed that “because 
the lesions are sharply demarcated, boundary analy-
sis can actually detect the amount of damage inflicted 
by the flare and how much recovery was achieved 
with treatment.” 

Dr. Pepple speculated that AMPPE and serpiginous 
chorioretinitis may be the same disease but with de-
grees of severity.

BIRDSHOT RETINOCHOROIDOPATHY. This disease 
occurs deeper in the choroid than the others. “The 
deep choroidal lesions can be visualized in some pa-
tients on color fundus imaging. Structural OCT im-
ages show many of the birdshot findings, including 
macular edema and thinning, loss of the outer retinal 

bands, and epiretinal membranes that cause compli-
cations over the long term,” she said.

Retinal OCTA can see changes in the retinal vascu-
lature, including infrequent CVMN, capillary dilation 
and loops, and changes in the intercapillary distance.

Enhanced-depth imaging OCT and SS-OCT have illu-
minated the changes in choroidal structure in birdshot 
patients, including chronic choroidal thinning, active 
choroidal thickening, hyporeflective and hyperreflec-
tive foci, the controversial suprachoroidal space and 
fluid, and increased choroidal reflectivity. SD-OCT has 
identified longitudinal changes. Preclinical deep cho-
roidal lesions can be observed with SD- and SS-OCTA.

The newer technologies have shown that the white 
dot syndromes are localized in the various retinal lay-
ers, with MEWDS concentrated in the photoreceptors, 
CVNM in the subretinal and sub-RPE space, MCP/PIC 
in the outer retina, RPE, and choriocapillaris; AMPPE 
and serpiginous in the choriocapillaris; and birdshot 
in the choroid. ■

KATHRYN PEPPLE, MD, PHD
e: kpepple@uw.edu
Dr. Pepple has no financial interest in this subject matter.

RETINA
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T
he technology surrounding IOLs has 
evolved exponentially, and with that pa-
tients’ expectations regarding the best 
possible outcomes after refractive lens-
based surgery have escalated. 

In response to the use of multifocal 
and extended-depth-of-focus (EDOF) IOLs, 

femtosecond laser-assisted refractive lens exchange 
(RLE) may be the technology of choice to achieve 
even better outcomes, including correction of refrac-
tive errors and spectacle independence, with presby-

opia-correcting IOLs.
“RLE is performed increasingly 

more often to address refractive er-
rors, presbyopia, and to eliminate the 
need for a future cataract surgery,” 
said R. Luke Rebenitsch, MD, owner 
and medical director of ClearSight 
Center, Oklahoma City, OK.

However, with that trend comes 
some downsides. Multifocal IOLs and extended-depth-
of-focus IOLs are more sensitive to tilt and defocus than 
monofocal IOLs. To determine the potential benefit 
of femtosecond laser-assisted RLE with presbyopia-
correcting IOLs, Dr. Rebenitsch and colleagues con-
ducted a study to evaluate the visual and refractive 
outcomes postoperatively.

“The precise and automated nature of the femtosec-
ond laser may positively impact the accuracy, safety, 
and patient satisfaction,” he said. 

In support of that, Dr. Rebenitsch recalled a study (J 
Cataract Refract Surg. 2019;45:21-27) that compared the 
refractive and aberrometry outcomes obtained with a 
diffractive multifocal IOL using femtosecond laser-as-
sisted surgery and phacoemulsification in 39 patients. 

The study reported that while the visual results 
with monofocal IOLs were unaffected, a decrease in 
the internal aberrations was seen in the group treated 
with femtosecond laser-assisted surgery compared 
with phacoemulsification. The decrease was due to 
less tilt and the better effective lens position of the 
IOL in the eye. 

T H E  S T U D Y
The study was a single-site retrospective chart 
review that included 590 eyes of presbyopic pa-
tients who wanted spectacle independence. One 
surgeon performed the RLEs. 

Eyes were included if they had stable tear film, 
corneal higher-order aberrations (HOAs) under 
0.4 μm at 4 mm. Total corneal astigmatism (TCA) 
less than 0.5 D was left untreated; TCA exceed-
ing 0.5 D were considered for treatment, that is, 
by arcuate keratotomy or toric IOL. 

Patients with residual refractive error who were 
unsatisfied with the visual quality underwent laser 
vision correction from 10 to 12 weeks after the 
RLE procedure. 

The investigators used a combination of an EDOF 
IOL and a multifocal IOL. The ZLBOO was used 
to achieve distance and near vision in one eye 
and the EDOF IOL for distance and intermediate 
in the other eye. 

“This would allow for seamless quality of vi-
sion from near to distance without 
any loss of quality,” Dr. Rebenitsch 
pointed out. 

The LENSAR femtosecond laser 
system was used to in all eyes for 
femtosecond laser-assisted RLEs with 
or without arcuate keratotomy.  When 
a toric IOL was used, initially the 
treatment axis was marked with the 
femtosecond laser using intrastro-
mal corneal arcuate marks (Intel-
liAxis-C, LENSAR) or later anterior 
capsulotomy marks (IntelliAxis Re-
fractive Capsulorhexis, LENSAR).

For presbyopia correction, the investigators im-
planted an intermediate add EDOF IOL (Tecnis 
Symfony, Johnson & Johnson Vision) (group 1, 
475 eyes); for patients with excessive astigma-
tism, they used a bilateral EDOF toric IOL (Tec-
nis Symfony toric) with a near target in the non-
dominant eye (group 2, 115 eyes). 

Dr. Rebenitsch reported that in group 1, 91% of 
eyes achieved within ±0.5 D of the target refrac-
tion with an average manifest refraction spherical 
equivalent of about plano. In group 2, the astig-
matism was reduced to an average 0.47 D com-
pared with baseline (p = 0.001).

In group 1, 97% of eyes achieved an postopera-
tive uncorrected distance visual acuity of 20/40 
or better; in group 2, 94% did so.

“As expected,” Dr. Rebenitsch said, “the uncor-
rected near visual acuity (UNVA) was excellent; 

93% of eyes achieved an UNVA of 20/40 or better. 
In group 2, 83% achieved that level of UNVA.”

A patient satisfaction survey indicated that 90% 
were completely or very satisfied with the visual 
results postoperatively, and 10% reported that they 
were somewhat satisfied. Over 90% indicated that 
they were completely happy or very happy that 
they underwent vision correction surgery; under 
10% reported that they were somewhat happy. The 
vast majority, i.e., 97% said they would recom-
mend the procedure to a friend or family mem-
ber, according to Dr. Rebenitsch.

A caveat is that with RLE it is inherently more 
difficult to achieve patient satisfaction because pa-
tients have a clear lens, larger pupils, and higher 
expectations than those undergoing cataract sur-

gery. We inform patients that they 
will need readers for fine print, al-
though many do not need readers 
at all, Dr. Rebenitsch noted. 

“Given the greater consistency of 
the procedure, I believe the femto-
second laser can assist in achiev-
ing even better outcomes in the 
group,” he said. “With 97% recom-
mending this to family members, 
this has been the fastest growing 
part of our practice over the last 
three years.”

Dr. Rebenitsch concluded that 
atients can achieve positive refractive and visual 
outcomes after femtosecond laser-assisted RLE 
with presbyopia-correcting IOLs. 

“This is potentially due to improved predic-
tion of the effective lens position, easier centra-
tion, decreased internal HOAs, and improved toric 
alignment due to a reproducible capsulotomy and 
femtosecond capsular marks,” he said. “Improved 
patient satisfaction likely can be achieved by mix-
ing multifocal and extended-depth-of-focus IOLs 
to achieve a fuller depth of focus as seen with the 
better near and distance uncorrected vision.” ■

◗◗ Femtosecond laser-
assisted refractive 
lens exchange with 
presbyopia-correcting 
intraocular lenses 
achieves excellent 
refractive and visual 
outcomes.

TAKE-HOME 

Femtosecond laser-assisted  
RLE offering better outcomes
Pairing with presbyopia-correcting IOL can offer improved patient satisfaction
By Lynda Charters; Reviewed by R. Luke Rebenitsch, MD

R. LUKE REBENITSCH, MD
e: Dr. Luke@ClearSight.com
Dr. Rebenitsch is a consultant to Carl Zeiss Meditec and has received speaking fees from 
Staar Surgical and LENSAR.

Dr. Rebenitsch
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W
e do so much to standardize sur-
gery and minimize variability. 
To produce reliably positive out-
comes, we focus first on the pre-
operative assessment and biom-
etry, and then on using surgical 
tools and techniques that help 

us achieve micron-level precision. We optimize the 
ocular surface before surgery and refine our mini-
mally invasive surgical techniques to improve post-

operative recovery.
After surgery, we need to apply 

the same control-focused mindset 
in prescribing a postoperative ste-
roid. There is enough variability 
in generic steroids to potentially 
affect healing and IOP, challenge 
compliance, and even erode pa-

tient satisfaction in the month following surgery. 
We cannot let that happen to our patients, and we 
should not diminish all of the careful work we have 
done up to that point. 

N O  T I M E  F O R  G E N E R I C S
To me, it is certainly not worth taking a chance with 
a generic steroid after surgery. Older generic drug for-
mulations only needed to match the active ingredient 
of an original innovator or branded drug, not demon-
strate equivalence. This included corticosteroids such 
as prednisolone acetate.1,2 

Today, generic drops still may not be 100% bio-
equivalent to their branded counterparts. Manufac-
turers are only required to prove 80% bioequivalence, 
matching only in the active molecule while free to dif-
fer significantly in where they outsource the vehicle, 
inactive ingredients and bottle make and construction. 

When good manufacturing processes are followed, 
the differences between branded and generic medica-
tions are minimal in ophthalmic solutions, where all 
of the active and inactive ingredients are dissolved. 
However, the common generic ophthalmic corticoste-
roids used today are formulated as suspensions, not 
solutions or emulsions. 

Branded drugs rely on advanced vehicles that im-
prove a drug’s therapeutic properties. It is almost im-
possible to accurately duplicate these important vehi-
cles because they rely heavily on certain milling and 
other manufacturing processes that affect the particle 

size, coating, mixing, and other vehicle characteristics.
A different vehicle and variation in the manufac-

turing process can cause several problems. The active 
molecule can settle in the new vehicle, so patients do 
not get the desired effect unless they shake the bot-
tle, and patients have poor compliance with shaking 
the bottle postoperatively. In addition, differing pH 
levels can affect absorption. Buffering agents can be 
inadequate. The ocular surface problems and other 
side effects of benzalkonium chloride (BAK) preser-
vative can be greater because some generics may use 
higher concentrations of BAK than the 
branded alternative.

In short, a drop’s efficacy, safety and 
tolerance are affected by the vehicle and 
other inactive ingredients that make 
up most of the bottle. This relationship 
can be used to our advantage, such as 
when brimonidine tartrate 0.1% (Al-
phagan P, Allergan) was developed by 
changing the inactive ingredients in 
the brimonidine tartrate 0.2% drop. 

The preservative was changed, 
thereby increasing the pH, giving us 
half the concentration of active medica-
tion with the same efficacy and fewer 
side effects. In addition, the concen-
tration of bromfenac (Prolensa, Bausch +Lomb) was 
changed from 0.09% to 0.07% while maintaining effi-
cacy by changing the pH of the vehicle. With generics, 
however, we do not consistently know how and from 
whom the manufacturer sources the inactive ingredi-
ents. There is no oversight of the bottle’s contents, so 
it is no surprise that efficacy and tolerability can vary. 

It should be noted that in many cases, there is little 
or no savings in purchasing a generic steroid drop. 
Many generics are very close in price to branded coun-
terparts, and manufacturers of new branded drugs 
typically offer coupons. Even if there is some small 
savings, to me it is not worth it to add potential un-
predictability to the surgical recovery process. 

We have tried to educate our patients to provide 
them with enough understanding of the differences 
between a branded and generic medication so they 
can make a better decision on their own if it is worth 
it for them to pay the potentially higher cost. Essen-
tially, we place value on everything we purchase, so 
providing patients with this knowledge is crucial for 

them to make an informed decision. 

A V O I D I N G  P R E S S U R E  S P I K E S
In addition to sticking to the predictability of branded 
drops, it is important for me to factor IOP control into 
the selection of a steroid. I routinely perform not only 
cataract surgery, but also almost every type of glau-
coma procedure. 

I am concerned about pressure spikes in patients 
with glaucoma who undergo any kind of eye surgery, 
but I am most worried when they have surgery that 

does not address glaucoma. For exam-
ple, in cataract surgery without a con-
comitant minimally invasive glaucoma 
surgery (MIGS), patients can get signifi-
cant pressure spikes postoperatively. 

Many years ago, a study by Armaly 
showed a significant rise in pressure in 
95% of primary open-angle glaucoma 
(POAG) patients treated with steroids.3 
About 50% of POAG patients had an 
IOP above 40 mm Hg at two weeks. 
I have seen pressure rise within the 
first week in glaucoma patients on a 
certain steroids, such as difluprednate 
(Durezol, Novartis), an emulsion. We 
also know that almost all low-tension 

glaucoma patients are steroid responders. We always 
need to be aware of that risk.3 

Loteprednol is a molecule used to minimize that 
risk. I have long used loteprednol for cataract surgery 
with or without MIGS, trabeculectomy, canaloplasty, 
XEN (Allergan), Hydrus (Ivantis), and other MIGS pro-
cedures because I am very comfortable with both its 
efficacy and its comparatively low risk for pressure 
spikes. There used to be a misconception that be-
cause loteprednol did not cause the same rate of pres-
sure spikes as prednisolone, it was not as powerful 
as other steroids, but now we understand that this is 
not the case. It delivers the necessary efficacy with 
lower risk to IOP.4-6

U N I Q U E  F O R M U L A T I O N ,  B I D  D O S I N G 
After years of using loteprednol postoperatively, 
I was very comfortable trying a new formula-
tion comprised of loteprednol nanoparticles with 
a mucus-penetrating surface coating (Inveltys, 
Kala Pharmaceuticals), an ophthalmic suspen-

Predictable, branded steroids 
offer control over surgery
Optimizing ocular surface before procedure can help surgeons achieve precision
By Inder Paul Singh, MD; Special to Ophthalmology Times® 

◗◗ Achieving the best 
surgical outcomes 
means putting as 
much effort into 
choosing a consistent 
and predictable 
postoperative steroid 
as we do into every 
other aspect of 
surgery.  
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sion, which offers better penetration of the mucin 
layer and cornea as well as less elimination with 
tears. The vehicle keeps the nanoparticles with 
their proprietary coating equally distributed in 
solution, playing an important role in ensuring 
patients get the amount of medication they need.

The drop’s improved bioavailability of active 
medication in the anterior chamber makes it pos-
sible to get the same results with BID dosing I 
had with other suspension steroid formulations 
with QID dosing. In my opinion, we cannot un-
derestimate the value of a BID drug versus a QID 
drug for improving compliance. As a glaucoma 
specialist, I always deal with eye drop compliance 
problems, from physical limitations to forgetful-
ness to ocular surface discomfort. Any time I can 
decrease the number of medications on the eye, 
I take that opportunity. BID dosing is simpler, so 
there’s less room for patient confusion and com-
pliance errors. 

Patients appreciate the convenience as well. We 
asked our patients, three months after cataract 
surgery when everything is healed, if any factor 
negatively affect their happiness with this expe-
rience. Their top problem was taking so many 
drops every day after surgery. Now they can use 
fewer drops. And there’s no tapering—just BID 
dosing until the bottle runs out. 

This makes the regimen is less confusing 
throughout recovery, and it is an especially wel-
come change when patients have the fellow eye 
done and can follow the same schedule for both 
eyes. In fact, simplifying the regimen to BID dos-
ing has actually saved us 2 to 3 minutes of staff 
time normally spent verifying the tapering med-
ications for the first eye and educating patients 
about the dosing schedule, which, in turn, im-
proved office flow in general. 

B R A N D E D  V E R S U S  G E N E R I C
Last year, I saw a patient who had used generic 
prednisolone acetate after cataract surgery. She 
was happy at one week with 20/25 vision, but 
unhappy at two weeks with 20/60 vision. Pred-
nisolone was reducing inflammation, but the ge-
neric formulation was aggravating the ocular sur-
face and affecting her vision. (See Figure 1) In-
veltys had just been released, so I prescribed it 
after doing her second eye two weeks later. She 
was 20/20 and happy at one week, and the ocu-
lar surface looked much better compared to the 
prednisolone acetate eye. 

It is not a direct comparison—these drops have 
two different active molecules—but the case il-
lustrates just how destructive the generic vehicle 
can prove to be.

The detrimental effects of some generic formu-
lations are not always so pronounced and may 
not always be clinically significant, but the pos-
sibility is always there. By carefully choosing a 
branded steroid, we get an approach that works 
clinically, improves compliance (which can make 
our patients happier), and also saves us time—all 
while delivering the reliable control over postop-

erative recovery that we all want. And when sig-
nificant pharmacological advances come along 
to help our patients, we are not limited to older 
generic options. ■
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Dr. Singh is president of The Eye Centers of Racine and Kenosha, Racine, WI.

(FIGURE 1)   When a patient used generic prednisolone after cataract surgery, the formulation aggravated the 
ocular surface, evidenced by significant corneal staining. The patient, who was on generic prednisolone acetate 
QID after surgery and at one week post op, was complaining of fluctuating vision, FB sensation, and glare. This 
is the reason why going to a BID drop with a good vehicle is important. (Photo courtesy of Inder Paul Singh, MD)

33

therapeutics
MAY 2020 :: Ophthalmology Times



34 MAY 2020 :: Ophthalmology Times

marketplace
PRODUCTS & SERVICES
For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

BILLING SERVICES

Focused Medical Billing is a full service medical billing firm 
servicing all specialties of Ophthalmology. With our firm our 
focus is to maximize our client’s revenue and dramatically 
decrease denials by utilizing 30 years of Ophthalmology 
billing/coding experience and expertise. Our firm provides 
accurate clean claim submissions on first submissions with 
relentless A/R follow up to obtain a 98% collection rate that 
so many of our clients enjoy.

Services Include:
  Expert Coders: Billing to Primary, Secondary & Tertiary 
insurance companies

  A/R Clean Up and analysis
  Patient Billing
  Posting of all Explanation of benefits
  Credentialing & Re-Credentialing
  Eligibility
  Fee Schedule Analysis
  Monthly Reports
  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference

 
Call us today for your free, no obligation consultation

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

Ready to reach
ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com
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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 at the Assistant 
Professor, Associate Professor or  
Professor level

 » Comprehensive Ophthalmologist –  
Fort Worth, Texas for positions as Assistant 
Professor, Associate Professor, or Professor

 » Comprehensive Ophthalmologist –  
Dallas, Texas

 » Comprehensive Ophthalmologist  
(PMH)- Dallas, Texas

 » Ocular Oncology Ophthalmologist - Singular  
or Combined Interest Faculty Position

 » Uveitis Ophthalmologist –  
Parkland Memorial Hospital

 » Pediatric Ophthalmologist at the 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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SOUTH DAKOTA

VERMONT

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

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

  Call is 1:5

  Work 4.5 days per week

  Competitive compensation and comprehensive benefit package

  Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
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 practice.sanfordhealth.org

For More Information Contact: Deb Salava, Sanford Physician Recruitment at 

(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org

The Division of Ophthalmology at the University of Vermont College of Medicine, in alliance with the University of Vermont Medical Center, is seeking an academic 
neuro-ophthalmologist. This individual must have completed a board approved 3- or 4-year ophthalmology residency or a 3-year neurology residency and a clinical neuro-
ophthalmology fellowship, and be board certified or board eligible, and eligible for medical licensure in the State of Vermont. The successful applicant will be appointed at 
the Assistant/Associate Professor level in the Clinical Scholar Pathway, commensurate with years of experience and accomplishments. 

Duties will include providing clinical care to neuro-ophthalmology patients, teaching the principles of ophthalmology to medical students and undergraduate students in 
Allied Health programs, providing teaching experience for residents in training, developing basic and/or clinical research, and performing additional departmental and/or 
sectional administrative duties as assigned by the Chair of the Department of Surgery. 

This is a full-time, 12 month, salaried, faculty appointment and carries with it attending staff privileges at The University of Vermont Medical Center. Salary is competitive 
and commensurate with ability and experience. 

Located in Burlington, the University of Vermont Medical Center serves as Vermont’s only academic medical center. Burlington is a vibrant community located on the 
shores of Lake Champlain, between the Adirondack and Green Mountains. With year-round recreational opportunities, safe communities and excellent schools, this 
progressive community has been frequently cited as one of the most livable cities in the U.S. 

The University is especially interested in candidates who can contribute to the diversity and excellence of the academic community through their research, teaching, and/or service. 
Applicants are requested to include in their cover letter information about how they will further this goal. 

The University of Vermont is an Equal Opportunity/Affirmative Action Employer. All qualified applicants will receive consideration for employment without regard to race, color, 
religion, sex, sexual orientation, gender identity, national origin, disability, protected veteran status, or any other category legally protected by federal or state law. The University 
encourages applications from all individuals who will contribute to the diversity and excellence of the institution. 

Interested individuals should apply online at https://www.uvmjobs.com/postings/32453 (position number 006035). 
Inquiries may be directed to Dr. Brian Kim c/o Kristin Allard at 

Kristin.Allard@uvmhealth.org.

ACADEMIC
NEURO-OPHTHALMOLOGIST

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com
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ASSISTANT PROFESSOR/ASSOCIATE PROFESSOR
COMPREHENSIVE OPHTHALMOLOGIST

The Division of Ophthalmology in the Department of Surgery at the Robert Larner, M.D. College of Medicine at the University of Vermont and its affiliated medical center 
The University of Vermont Medical Center, is recruiting a full-time academic Comprehensive Ophthalmologist. This individual must have completed a board approved 3- or 
4- year ophthalmology residency, be board certified or board eligible, and eligible for medical licensure in the State of Vermont. The candidate must have demonstrated 
interest and ability in teaching medical students and residents and be willing to participate in the surgical teaching programs. This academic appointment will be in the 
non-tenure clinical scholar pathway at the Assistant or Associate Professor level commensurate with experience and training.

This is a full-time, 12-month, salaried, faculty appointment and carries with it attending staff privileges at The University of Vermont Medical Center. Salary is competitive 
and commensurate with ability and experience.

Located in Burlington, the University of Vermont and the University of Vermont Medical Center serve as Vermont’s only academic medical center.  It is the only ACS verified 
Level 1 trauma center in the state and provides tertiary care to patients from Vermont and Northern NY.  Burlington is a vibrant community located on the shores of Lake 
Champlain, between the Adirondack and Green Mountains.  With year-round recreational opportunities, safe communities and excellent schools, this progressive communi-
ty has been frequently cited as one of the most livable cities in the U.S.

The University is especially interested in candidates who can contribute to the diversity and excellence of the academic community through their research, teaching, and/or service. 
Applicants are requested to include in their cover letter information about how they will further this goal.

The University of Vermont is an Equal Opportunity/Affirmative Action Employer. All qualified applicants will receive consideration for employment without regard to race, color, religion, sex, 
sexual orientation, gender identity, national origin, disability, protected veteran status, or any other category legally protected by federal or state law. The University encourages applications 
from all individuals who will contribute to the diversity and excellence of the institution.

Interested individuals should apply online at https://www.uvmjobs.com/postings/37767  (position number 00022902). 
Inquiries may be directed to Dr. Brian Kim via Kristin Allard at Kristin.Allard@uvmhealth.org.

MASSACHUSETTS 

VERMONT

COMPREHENSIVE OPHTHALMOLOGY POSITION 
in north/central Massachusetts available for immediate start. 

 Guaranteed medical and surgical volume.  

 Excellent community close to Boston and surrounding 
suburbs with outstanding schools and quality of life.  

 Salary and benefits to be discussed upon request.

Send CV and all inquiries to centersforeyesight@gmail.com
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In micro-invasive surgery, seek the micro-invasive option...
•  500,000+ Glaukos trabecular micro-bypass stents implanted and  

100+ peer-reviewed publications

•  Lowest reported post-op mean IOP of any trabecular bypass stent1*

• Lowest reported rates of significant endothelial cell loss (ECL)1*†

•  Lowest reported rates of peripheral anterior synechiae (PAS)1*

TransformMIGS.com   |   800.GLAUKOS (452.8567)

* In any trabecular bypass MIGS pivotal trial. 
† Significant ECL defined as ≥30% ECL.

INDICATION FOR USE. The iStent inject ® Trabecular Micro-Bypass System Model G2-M-IS 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  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  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  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 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. 

REFERENCE: 1. Samuelson TW, Sarkisian SR, Lubeck DM, et al. Prospective, randomized, controlled pivotal trial of an ab interno implanted trabecular micro-bypass in primary open-angle 
glaucoma and cataract. Ophthalmology. Jun 2019;126(6):811-821.

© 2019 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation. PM-US-1099




