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CLINICAL DIAGNOSIS

The study results give ophthalmologists a plan for treating patients with good vision

Researchers: Findings from Protocol V offer 
physicians guidance for managing DME

Dispelling myths about 
refractive lens exchange

By Lynda Charters;  
Reviewed by Arjan Hura, MD

AS IOL TECHNOLOGIES continue to become 
more advanced and sophisticated in their ability to deliver 
sharp vision at a wide variety of ranges, modern cataract 
surgery has essentially become refractive lens surgery. 

As each iteration and generation of new IOL technology 
continues to provide better and more consistent results, 
cataract surgeons are increasingly implanting more than 
just the standard monofocal lens. However, the accep-
tance of replacing a lens purely for refractive purposes, a 
procedure referred to as refractive lens exchange (RLE), 
remains controversial. 

A previous widely held misconception was that oph-
thalmologists do not have LASIK performed on their own 
eyes, which was dispelled by 2 studies in 2014 and 2015. 
Results of the first, led by Ron Krueger et al, showed that 
physicians that had LASIK had a 95.3% satisfaction rate 
with their results,1 and the results from second study, 
led by Guy Kezirian, MD, and members of the Refractive 
Surgery Alliance (RSA), showed that refractive surgeons 
are 4 times more likely than the general population to 
undergo laser vision correction.2 

Considering those results, Arjan Hura, MD, and Guy 

RLE, in unexpected twist, is gaining support among surgeons

24%  
of respondents 

anticipate having  
RLE for  

presbyopia.

were concerned 
about complications.

felt they would not 
tolerate multifocality 
and did not want 
monovision

1%  66% 
Of those who do not anticipate having RLE:

22%  15%
had a vision issue 

preventing them 
from having RLE

they were either closer to the age of having 
cataract surgery done/had LASIK and were 
happy with readers/or wanted to hold out for 
better IOL technology.

Continues on page 15 : Exchange
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(Photo, chart data courtesy 
of Arjan Hura, MD)

A POST HOC analysis of data 
from the Diabetic Retinopathy Clini-
cal Research (DRCR) Network Pro-
tocol V provides new insight on out-
comes of eyes with center-involved 
diabetic macular edema (CI-DME) 
and good best corrected visual acu-
ity (BCVA) if treated with anti-VEGF 
therapy only with worsening vision. 
The research also identified features 
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What’s Trending

Facebook

Like Ophthalmology Times® at Facebook.com/OphthalmologyTimes

See what the ophthalmic community is reading on 
OphthalmologyTimes.com

eNewsletter
Sign up for Ophthalmology Times’® 
weekly newsletter at 
https://bit.ly/2OqBJ56.

September brings innovation
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

WELCOME TO THE September 1 issue of 
Ophthalmology Times.® 

As we enter the sixth month of the coronavirus 
disease 2019 (COVID-19) pandemic. Our team con-
tinues to provide updates in print and online. For 
the latest ophthalmology-related information, you 
can follow us on social media. You also can find 
our latest coverage online at OphthalmologyTimes.
com/Coronavirus.

On the cover of this issue of Ophthalmology 
Times,®  we dispel the myths about refractive lens 
exchange (RLE). With IOL technologies becoming 
more advanced and sophisticated in their ability 
to deliver sharp vision at a wide variety of ranges, 
modern cataract surgery is essentially becoming 
refractive lens surgery. Arjan Hura, MD, tells us that 
RLE may be more popular among refractive sur-
geons than expected. 

Our second cover article looks at findings from 
Protocol V, which offer guidance for managing 
diabetic macular edema. Findings from a new 
analysis from the Diabetic Retinopathy Clinical 
Research Network Protocol V show that many 
patients with center-involved diabetic macular 
edema and good vision do not require treatment 
for visual acuity loss. 

In our special section, we examine emerging 
innovations in cornea. One issue of particular inter-
est is Descemet’s membrane endothelial kerato-

plasty (DMEK) among patients over 90 years of age. 
DMEK can provide improved visual outcomes in 
very elderly patients, according to Philip W. Dock-
ery, MD, MPH.  The appropriate choice of patients is 
important for follow-up. 

We also discuss posterior corneal curvature 
changes. Can they be the culprit in hyperopic shifts? 
Elizabeth Shen, MD, tells us that changes in the 
posterior corneal curvature following DMEK and 
ultra-thin Descemet stripping automated endothelial 
keratoplasty (UT-DSAEK) likely are responsible for 
decreases in the total corneal refractive power.

Our surgery coverage continues with a look at 
a study that finds a monofocal toric lens delivers 
effective astigmatic correction. 

According to Alice T. Epitropoulos, MD, results 
from 1 month of postoperative follow-up in 40 
eyes with spherical aberration neutral monofo-
cal toric IOLs show good refractive predictability, 
rotational stability, and visual acuity outcomes 
consistent with the conclusion that the lens pro-
vides good depth of focus with excellent quality 
vision.

Clinical diagnosis continues to be a key area of 
interest, and Renato Ambrósio Jr, MD, PhD, helps 
unlock the mystery of ectasia risk with artificial 
intelligence. He tells us that ectasia is an intriguing 
complication of laser vision correction (LVC) pro-
cedures, and can prove to be a challenge for oph-

thalmologists. This underscores the importance 
of determining the susceptibility of the cornea for 
developing ectasia, going beyond detecting mild or 
subclinical keratoconus. The corneal structure as 
well as the potential impact of LVC should be con-
sidered to predict ectasia risk in every patient.

We delve into imaging with a look at fundus 
autofluorescence as a helpful tool for diagnosing 
central serous choroidopathy and planning treat-
ment. Seung-Young Yu, MD, PhD, details a study 
designed to identify patterns in abnormalities and 
differences that are characteristic of the disease. 

Gene therapy continues to be an area of inno-
vation. Peter A. Campochiaro, MD, discuss novel 
gene therapy approaches to treat ocular disease.  

Our therapeutics content includes a look at 
options to improve patient comfort with intravit-
real injections. Matthew S. Wieder, MD, details a 
study evaluating anxiety levels and sleep patterns 
as predictors of patient perceptions of pain fol-
lowing intravitreal bevacizumab injection.

Device technology also continues to offer inno-
vations that can impact your practice. A panel 
examines glaucoma devices, including diagnos-
tic and interventional technologies that continue 
to improve and remain key for patients with 
glaucoma. 

Enjoy this issue of Ophthalmology Times.® We 
wish you a safe and healthy autumn. ■

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

2 The eye and COVID-19:  
Providing facts, not fears
OphthalmologyTimes.com/covid-19-providing-facts-not-fears

3 Human monoclonal antibody a possible 
treatment for ARDS in COVID-19 
OphthalmologyTimes.com/human-monoclonal-antibody-a-
possible-treatment-for-ards-in-covid-19

Retina specialists Caesar Luo, MD, of Bay Area Retina Associates, and S.K. 
Steven Houston III, MD, of Florida Retina Institute, share their outlooks on retina 
innovation in the “year of the eye” amid a global pandemic while speaking with 
Ophthalmology Times®’ Sheryl Stevenson during the virtual 2020 American 
Society of Retina Specialists (ASRS) meeting. 
Go to OphthalmologyTimes.com/view/looking-to-the-future-of-retina-innovations

Video
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UNPRODUCTIVE WORRY 
Conquering fear during a pandemic 

DO YOU FIND yourself engag-
ing in unproductive worry? Heaven 
knows that ophthalmologists these 
days have a lot to ponder. From time 
to time, perhaps you ruminate about 
things over which you may not 
have control—pandemics, economic           
recession and stock market volatil-
ity, wars, the current state of Amer-
ican politics, making payroll in 
your clinical practice when many             
ophthalmology practices have had 
to lay off many of their employees, 
declining physician reimbursement, 
maintenance of certification, or your 
children’s happiness.

Dale Carnegie, an American writer 
and public speaker, noticed 80 years 
ago that many of the students in 
his self-improvement courses spent 
much of their time in unproduc-
tive, sometimes disabling, worry.           
Carnegie developed courses in self-
improvement, salesmanship, cor-
porate training and public speak-
ing. He studied the problem and, 
using his students as test subjects, 
proposed and validated strategies 
to allow a person to overcome the                    
tendency to waste time worrying. 
His research formed the basis of a 
book, published in 1948, titled How 
to Stop Worrying and Start Living.

Carnegie offers a number of con-
crete suggestions for how to over-
come worry:

1 Write down in great detail            
exactly what you are worried 

about. Then write down a minimum of 
3 options available to you to respond to 
that worry. Consider the pros and cons of 
each option and decide upon the most 
attractive way to proceed. If you cannot            
decide between 2 options, arbitrarily 
choose one and begin implementing it. 
If after a few days or weeks that strategy 
seems to be working, continue. But if not, 

move on to the second-best option. Ac-
cording to Carnegie’s research, deciding 
upon a course of action and acting goes 
a long way toward converting the seem-
ingly impotent worrier into an empow-
ered person of action.

2 Write down the answer to “What 
is the worst thing that could 

happen?” This might be sobering to             
contemplate, but it certainly forces one 
to squarely confront the worst-case sce-
nario. Then list a bunch of items that, 
if you accomplished them, would make 
the nightmare scenario less bad. Let’s 
imagine, for example, that you worry 
about contracting coronavirus disease 
2019 from a patient and, after a long 
stay in an ICU, becoming disabled and 
no longer capable of financially provid-
ing for yourself and your family. On your 
list of to-do items, you might therefore 
include obtaining or confirming that you 
have good disability insurance, a power 
of attorney for health care allowing a 
person you trust to make decisions 
about your health if you are unable to 
do so, a good investment portfolio, etc. 
Carnegie found that as his students 
checked off items on the list, they were 
transformed from unproductive worri-
ers into persons who believed that they 
were having a positive impact on their 
futures. Even if the person checks only 
1 item off, they have improved upon the 
worst-case scenario. 

3 Do the best you can today, and let 
tomorrow take care of itself. Gen-

erals in wars that may last for years are 
able to sleep at night if they know that 
today they did everything within their 
power to give their best people the best 
equipment and best action plans. That 
was all that a good general could do. And 
tomorrow would be another day, in which 
the general would do the same. 

If we ophthalmologists end each 
day knowing that we did the best 
we could that day for our patients, 
our colleagues, our families, and 
others, and that tomorrow we will 
do the same, unproductive and dis-
abling worry will be kept at bay. 
Pandemic or not. ■

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

By Peter J. McDonnell, MD
director of the Wilmer Eye  
Institute, Johns Hopkins 
University School of Medicine, 
Baltimore, and chief medical 
editor of Ophthalmology Times®.
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refractive lens exchange 
In an unexpected twist, RLE is 
gaining support among surgeons.

10 IOL offering 
treatment options for 
ophthalmologists 
Monofocal toric lens delivers 
effective astigmatic correction and 
more, study results show.

11 Improving surgical 
safety, efficiency, and 
outcomes for patients 
Benefits of intracameral phenyleph-
rine/ketorolac continue to add up.

Clinical 
Diagnosis
16 Working out the mystery 

of ectasia risk with 
artificial intelligence 
Relational thickness altered tool 
details LASIK impact on the cornea.

Imaging
18 FAF shedding light on 

patterns related to 
disease chronicity in CSC
Study designed to identify patterns 
in abnormalities and differences in 
characteristic of disease.

19 OCTA: The jury is still out 
Diagnostic and monitoring 
advances in glaucoma  
need fine-tuning.
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22 Stem cells for dry AMD 

with GA show promise 
in early study 
Patients undergo short-course, 
perioperative systemic immuno-
suppression prior to procedure.

24 Novel gene therapy 
approaches to treat 
ocular disease 
Nanoparticles successfully deliver 
gene therapy in mice, rats.
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intravitreal injections 
Study points to possible role of 
addressing preprocedural anxiety.

28 Research: Similar 
endophthalmitis rates 
for generic, branded 
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Options can offer major cost sav-
ings, positive results for patients.
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ocular allergy, quality 
Surveyed patients express dissat-
isfaction with efficacy of eyedrops. 
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and in the future 
Panel of thought leaders 
discusses IOP monitoring, drug 
delivery, data collection.

31 Astigmatism 
management software 
proving accurate, 
precise
Software function saves time 
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pany can have its ups and downs.

Ophthalmology Times® wishes to clarify the fourth paragraph within the story, “Dropless, hands-free regi-
men key for patients” (https://www.ophthalmologytimes.com/view/dropless-hands-free-regimen-key-for-
patients). The paragraph should read:  
The dropless regimen comprises dexamethasone ophthalmic insert 0.4 mg (Dextenza, Ocular Therapeu-
tix), ketorolac and phenylephrine (Omidria, Omeros Corp), and intracameral moxifloxacin 500 mcg. In 
terms of delivery, the only component delivered via punctal plug is dexamethasone ophthalmic insert 
and the only components delivered at the end of surgery are the dexamethasone ophthalmic insert and 
moxifloxacin. Ketorolac/phenylephrine is delivered intraoperatively but provides/contributes to both intra-
operative and postoperative benefits such as a reduction in intraoperative complications and postopera-
tive complications such as CME, and a decrease in postoperative pain and inflammation.
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EMERGING STRATEGIES IN

Special Report   ) CORNEA
ADVANCES CONTINUE TO PROGRESS FOR THE CARE AND TREATMENT OF MYRIAD CORNEAL ISSUES

P
atients older than 90 years 
are physically capable of 
withstanding an ocular 
surgery such as Descemet’s         
membrane endothelial kera-

toplasty (DMEK). Outcomes may be 
less than optimal because of patients’ 
physical limitations or pre-existing 
ocular problems. 

DMEK, the gold standard for treat-
ing endothelial dysfunction, produces 
consistently better results compared 
with Descemet’s stripping endothe-
lial keratoplasty (DSAEK), includ-
ing a faster, more complete visual                                 
recovery, according to Philip W.           
Dockery, MD, MPH.

Because DMEK is a relatively new 
procedure compared with DSAEK or 
penetrating keratoplasty, there is a 
lack of complete information avail-
able regarding its outcomes in various 
populations. In light of that, Dockery 
and colleagues evaluated how very 
elderly patients fared after DMEK.

T H E  S T U DY  A N D  R E S U LT S
Investigators evaluated patients from 
2 institutions (Netherlands Institute 
for Innovative Ocular Surgery, Rot-
terdam, and Parker Cornea, Birming-
ham, Alabama) from 2009 to 2019. The 
study included 20 eyes of 17 patients, 
all of whom were older than 90 years 
(mean, 92.6) at the time of the pro-
cedure. The main outcome measures 
were the best-corrected visual acu-
ity (BCVA); changes in corneal cur-
vature, and endothelial cell density 
(ECD), and central corneal thickness 
(CCT); and any intraoperative or post-
operative complications, such as graft          
detachment. All patients underwent 
a standard DMEK procedure.

It is noteworthy, Dockery said, that 
this patient group had a high number of 

DMEK IN “SUPER” SENIORS: FEASIBLE 
TREATMENT, REALISTIC EXPECTATIONS

Ocular comorbidities 
diminish BCVA results
By Lynda Charters; 
Reviewed by Philip W. Dockery, 
MD, MPH

Continues on page 9 : DMEK
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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)] 
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Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
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which received lifitegrast 5%). The majority of patients (84%) had 
less than or equal to 3 months of treatment exposure. One hundred-
seventy patients were exposed to lifitegrast for approximately 
12 months. The majority of the treated patients were female (77%). 
The most common adverse 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, 
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6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
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Rare serious cases of hypersensitivity, including anaphylactic reac-
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tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and 
allergic dermatitis have been reported. Eye swelling and rash have 
also been reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to 
inform any drug-associated risks. Intravenous (IV) administration of 

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele 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 systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma 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, 
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Risk Summary 
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However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
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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 
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8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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ocular comorbidities, Dockery said. Specifically, more 
than 30% of eyes had each of the following: macu-
lar pathology, glaucoma, or anterior stromal scarring. 

“These comorbidities in these eyes made the visual 
potential substantially less than what might be expected 
in a younger population,” Dockery said.

Only half the eyes could be followed for up to 1 year 
or more. In the other cases, the patients either died or 
had physical or psychological factors that prevented 
their attendance at follow-up evaluations.

The median preoperative visual acuity was 20/200, 
which increased to 20/60 at 1 month, 20/55 at 6 months, 
and 20/50 at 12 months. Just 10% of eyes had 20/40 
or better preoperatively, but 50% had 20/40 or better 
at the final visit.

Dockery emphasized 2 major findings regarding the 
VA: All eyes had an improvement in at 12 months, and 
none reached 20/20. He noted that the latter result is 
rare in evaluation of DMEK outcomes.

When considering ECD and CCT, Dockery explained 
that the cornea thins after DMEK and becomes clear. 
A difference in this very elderly population was that 
the corneal thinning seemed to happen slower com-
pared with the eyes of younger patients. 

Investigators found increased rates of complications 
intraoperatively and postoperatively in this population 
compared with younger patients. The most serious 
complication was 1 case of intraoperative suprachoroi-
dal hemorrhage. Postoperatively, the most frequently 
seen problem was partial graft detachment requiring 
rebubbling in 6 eyes, a rate 2- to 3-fold higher than in 
DMEK performed in younger patients. Complications 
occurring in 1 eye each were secondary graft failure 
that required retransplantation with DSAEK, chronic 
corneal epithelial defects, and cystoid macular edema.

Investigators concluded that the increased rate of 
graft detachment could have been associated with 
the difficulty elderly patients may have with supine 
posturing. The worse postoperative VAs were likely 
to be associated with high rates of ocular comorbid-
ities such as age-related macular degeneration and 
corneal scarring; however, Dockery pointed out that 
compared with DMEK performed in younger eyes, 
corneal deturgescence and ECD trends are similar. In 
addition, all eyes had improved BCVA postoperatively.

The very elderly depend on others for transporta-
tion to appointments. Supine posturing may be prob-
lematic, and the ability to self-administer eye drops 
may be compromised. ■

Are posterior corneal curvature 
changes culprit in hyperopic shifts?
Changes after DMEK, UT-DSAEK may be factors in reduced total corneal refractive power
By Lynda Charters

TOTAL CORNEAL REFRACTIVE power 
has always been a consideration, but not much has 
been known until now about why it changes in re-
sponse to Descemet’s membrane endothelial kerato-
plasty (DMET) and ultrathin Descemet’s endothelial 
keratoplasty (UT-DSAEK). 

The randomly selected, controlled Descemet Endo-
thelial Thickness Comparison (DETECT) Trial iden-
tified decreases in the total corneal refractive power 
initially and then increases at 6 and 12 months post-
operatively. The changes seemed to reflect steepen-
ing in the posterior corneal curvature; despite that 
increase, the total corneal refractive power decreased 
from baseline to 12 months. This may have implica-
tions for IOLs during cataract surgery, according to 
Elizabeth Shen, MD, of the Oregon Health and Sci-
ence University in Portland.

To collect data on how the corneal refractive power 
responds to these corneal procedures, 50 eyes of 38 
patients were randomly selected to undergo either 
DMEK or UT-DSAEK to address isolated endothelial 
dysfunction. Tomography data were collected at base-
line and postoperatively at 3, 6, 12, and 24 months. 

The primary outcomes of the DETECT Trial were 
the total corneal refractive power at the 3-mm zone, 
anterior and posterior simulated keratometry, and 

the predicted refractive outcome using the Holladay 
1 formula compared with the postoperative manifest               
refraction. Investigators also evaluated patients who 
underwent endothelial keratoplasty and cataract surgery.

F I N D I N G S
The total corneal refractive power decreased in                    
response to both DMEK and UT-DSAEK at 3 months 
postoperatively and then increased at 6 and 12 months. 
Despite the tendency to increase, the parameter over-
all decreased significantly (P < .001 for all compari-
sons at each time point) with both procedures from 
baseline to 24 months, Shen reported.

The mean change in the total cornea refractive power 
after DMEK from baseline to 12 months was a reduc-
tion of + 0.8 dD and for UT-DSAEK a reduction of 
+ 0.69 D. The difference did not reach significance.

This raised the question of why a decrease in the 
total corneal refractive power occurs. When  investiga-
tors evaluated the anterior corneal curvature in relation 
to the changes from baseline out to 12 months, they 
found that the change with DMEK was + 0.23 D and 
with UT-DSAEK + 0.11, not significant from baseline. 

The mean change in the posterior corneal curva-
ture at 12 months with DMEK was – 0.42 D and with 
UT-DSAEK – 0.54 D, which also was not significant. 

Shen noted that the decrease represents a steepening 
of the posterior corneal curvature. At each time point 
evaluated, there was a significant change compared 
with baseline. 

The investigators also looked at the refractive out-
comes after triple procedures. The analysis showed 
a mean refractive shift toward hyperopia of + 0.6 D 
with DMEK and with UT-DSAEK + 0.4 D.

Most of the outcomes had a hyperopic shift from 
the so-called triple procedures, but a myopic shift also 
occurred. No difference was seen in the refractive out-
comes between DMEK and UT-DSAEK.

A key takeaway point is that the total corneal refrac-
tive power in DMEK and UT-DSAEK decreased at first 
and then increased at 6 and 12 months. Despite the 
increase, the total corneal refractive power decreased 
from baseline to 12 months. This loss of corneal power 
likely results from changes in the posterior curvature, 
which steepened over time and contributed to hyper-
opic shifts after endothelial keratoplasty. The results 
did not differ between DMEK and UT-DSAEK. ■

ELIZABETH SHEN, MD
e: shene@ohsu.edu
Shen has no financial interest in this subject matter. 

PHILIP W. DOCKERY, MD, MPH
e: phildock2020@gmail.com
Dockery has no financial interest in this subject matter. He is an intern at Wills Eye 
Hospital in Philadelphia, Pennsylvania, and an affiliate of Parker Cornea in Birmingham, 
Alabama. 
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E
arly real-world experi-
ence with the spherical 
aberration (SA) neutral 
monofocal toric IOL (en-
Vista MX60T, Bausch + 
Lomb) shows that it de-
livers predictable, stable 

correction of refractive astigmatism 
and provides an improved range of 
vision with excellent image quality, 
said Alice T. Epitropoulos, MD.

In a presentation at the ASCRS 2020 
virtual annual meeting in May, Epitro-
poulos, clinical assistant clinical pro-
fessor of ophthalmology at The Ohio 
State University Wexner Medical Cen-
ter in Columbus, reported outcomes 
achieved in 40 consecutive eyes of 
33 patients implanted with the SA 
neutral monofocal toric IOL. Thirty-
one eyes were targeted for distance 
(77.5%), and the refractive target in 
9 eyes was for monovision (22.5%). 

At 1 month postsurgery, MRSE was 
aboug 0.50 D target in 93% of eyes tar-
geted for distance and 78% of those 
targeted for monovision. Results from 
functional testing showed that 77% of eyes had uncor-
rected visual acuity (UCVA) of 20/30 or better at 
distance and intermediate, and J3 or better at near. 

“It is interesting that, despite having an essen-
tially plano refraction postoperatively, patients who 
were targeted for distance had a surprising amount 
of intermediate and near vision with this monofocal 
lens. It is also worth noting that quite a few of the 
eyes in this series had either a history of refractive 
surgery or ocular comorbidities,” said Epitropoulos, 
who is in private practice at Ophthalmic Surgeons 
and Consultants of Ohio in Columbus.

“It seems that by preserving the cornea’s natural 
positive corneal SA because of its zero SA aspheric 
optic, the enVista toric IOL can give patients the 
best of both worlds in terms of good depth of focus 
and sharper quality of vision,” Epitropoulos said.

S T U D Y  R E S U L T S
Seven of the patients in the series underwent               
bilateral surgery. Epitropoulos performed all 

of the procedures. She noted that surgery was                           
delayed for several patients while they were treated 
for existing ocular surface disease so that reliable 
topography and keratometry measurements could 
be obtained for surgical planning.

IOL power calculations were performed using the 
Barrett Universal II (90%) or SRK-T (10%) formu-
las. Cylinder power (IOL plane) ranged from 1.25 
to 5.00 D (mean 2.06) and was calculated based on 
the enVista toric calculator.

At 1 month postoperatively, mean MRSE was 
reduced from –1.41 D preoperatively to –0.44 D, 
and average cylinder was reduced from 1.22 D pre-
operatively to 0.19 D. MRSE averaged –0.26 D (mean 
targeted MRSE -0.4D) among eyes targeted for dis-
tance and -1.03 D (mean targeted MRSE –1.43D) for 
the monovision eyes. 

In the subgroup targeted for distance, distance 
UCVA was 20/30 or better in 100% of eyes and 20/20 
or better in 80%. Intermediate UCVA was 20/25 or 
better in 87% of the 31 eyes that had been targeted 

for distance and in 100% of those 
targeted for monovision. Near UCVA 
was J3 or better in 87% of eyes tar-
geted for distance and J2 or better in 
100% of eyes targeted for monovision.

“Keep in mind that our average 
MRSE for monovision was only about 
1 D. Our results reinforce that patients 
who choose monovision do not require 
as much anisometropia when using 
this lens,” Epitropoulos said.

Measurement of lens alignment 
showed that the toric IOL had excel-
lent rotational stability. In all eyes, 
lens rotation between postop and both 
1 day and 1 month was 5º or less.

“This result is similar to the out-
come in the FDA clinical study where 
less than 6% of lenses rotated more 
than 5 degrees,” Epitropoulos said.

C H O O S I N G  A  T O R I C  I O L
Options for correcting astigmatism 
during cataract surgery are impor-
tant considering the prevalence of 
astigmatism and its effect on visual 
quality, Epitropoulos said.

“Approximately one-third of all patients who pres-
ent for cataract surgery have at least 1 D of corneal 
astigmatism,” she said. “Left untreated, as little 0.5 
D of astigmatism can affect the quality of uncor-
rected vision. Therefore, it is surprising that only 
7% of all cataract procedures include implantation 
of a toric lens.”

In 2020, 3 monofocal toric IOLs were available in 
the United States. The enVista toric IOL, which was 
approved in 2018, is the newest of the 3 platforms. 

“Its SA neutral aspheric optic is one feature that 
sets the enVista apart from the other monofocal toric 
IOLs,” Epitropoulos said. “In addition, the enVista 
toric IOL is the only toric IOL option on the market 
that is available in a toric power to treat astigma-
tism as low as 0.9 D at the corneal plane.” ■

IOL offering treatment 
options for ophthalmologists 
Monofocal toric lens delivers effective astigmatic correction and more, study results show
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Alice T. Epitropoulos, MD 

ALICE T. EPITROPOULOS, MD 
e: eyesmd33@gmail.com
Epitropoulos is a consultant and speaker for Bausch + Lomb.
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Average UCNVAs: J2.5 (Distance Eyes), J1 (Monovision eyes)
Average MRSE: -.26 D for Distance Eyes, -1.03 D for Monovision eyes
Despite having near plano refraction postop, patients had surprising 

amount of near visual acuity for a monofocal IOL.

Chart details uncorrected near visual acuity in patients’ eyes 1 month after surgery. 
(Charts courtesy of Alice T. Epitropolous, MD)
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Improving surgical safety, 
efficiency, and outcomes for patients
Benefits of intracameral phenylephrine/ketorolac continue to add up
By Cheryl Guttman Krader, BSPharm; Reviewed by Mitchell A. Jackson, MD

PREMARKETING STUDIES INVESTI-
GATING phenylephrine and ketorolac intraocular 
solution 1%/0.3% (Omidria, Omeros) provided evi-
dence leading to the product’s approval for maintain-
ing pupil size by preventing intraoperative miosis 
during cataract surgery or intraocular lens replace-
ment and reducing postoperative ocular pain. 

Now, a growing number of real-
world studies document that the 
combined actions of the 2 ingredi-
ents translate into additional clini-
cally meaningful benefits. For those 
reasons, leading surgeons value           
phenylephrine/ketorolac as a core 
component in all cataract surgery.

“I do not operate without phenyl-
ephrine/ketorolac because it facilitates the procedure 
from beginning to end in routine and complicated 
cases,” said Mitchell A. Jackson, MD, the founder and 
CEO of Jacksoneye in Lake Villa, Illinois.

According to Jackson, using phenylephrine/ketor-
olac makes the entire case easier. 

“It minimizes the potential for unnecessary addi-
tional surgical trauma, the risk of complications, and 
the need for ancillary strategies to address small 
pupils,” he said. “Phenylephrine/ketor-
olac also increases efficiency and can 
improve facility profitability.”

In 2018, Steven M. Silverstein, MD, 
published findings from a double-blind, 
randomized, placebo-controlled study 
demonstrating the efficacy of intra-
cameral phenylephrine/ketorolac for 
maintaining pupil dilation and pre-
venting iris billowing and prolapse in 
patients taking tamsulosin who were 
at risk for intraoperative floppy iris 
syndrome (IFIS).1 He also told Oph-
thalmology Times® that he uses the 
product in all of his cataract surgery 
cases and not just for patients at high 
risk for pupil issues intraoperatively.

“I certainly appreciate having phen-
ylephrine in the eye to maintain pupil 
mydriasis, but I think it is also espe-
cially valuable that ketorolac is pres-
ent and bathing uveal tissue at the time when surgi-
cal trauma first occurs,” said Silverstein, president of 
Silverstein Eye Centers in Kansas City, Missouri, and 
clinical professor of ophthalmology at Kansas City 

University of Medicine and Biosciences in Kansas City. 
“Ketorolac blocks production of prostaglandins that 

lead to corneal edema, anterior chamber inflamma-
tion, and cystoid macular edema (CME),” he said. 
“As a result, patients benefit with greater comfort, 
quieter eyes, and more rapid visual recovery, which 
together translate into greater patient satisfaction.”

Jackson agreed. He said he does a lot of femtosec-
ond laser–assisted cataract surgery, and the femtosec-
ond laser treatment causes release of prostaglandins 
that can cause faster intraoperative miosis. 

“Injecting phenylephrine/ketorolac intracamerally 
at the start of the case and adding it to the irrigating 
solution minimizes that concern,” he said. 

R E A L - W O R L D  R E S E A R C H
Silverstein said he chose to study the use of intracam-
eral phenylephrine/ketorolac in patients at risk for 
IFIS because individuals who were on an α1-receptor 
antagonist were excluded from participating in the 
phenylephrine/ketorolac premarketing clinical tri-
als. His study protocol was novel in that every case 
was digitally recorded externally from the perspec-
tive of the operating microscope and internally using 
an endocyclophotocoagulation probe. 

The video content was analyzed 
using sophisticated software to obtain 
accurate and objective measurements 
of pupil size, iris billowing, and iris 
flaccidity that allowed him to create a 
grading scale of iris billowing severity. 

The study included a total of 50 
patients who were randomly assigned 
to undergo surgery using standard irri-
gation solution or with phenylephrine/
ketorolac added. The results showed 
that the signs and symptoms of IFIS 
were dramatically reduced in the group 
receiving intracameral phenylephrine/
ketorolac, Silverstein said. 

The incidence of iris prolapse was 
12% in the phenylephrine/ketorolac 
group, compared with 56% in con-
trols. Iris billowing occurred in 4% 
of eyes exposed to phenylephrine/
ketorolac and 40% of controls. The 

differences between groups were statistically signif-
icant, as were differences favoring phenylephrine/
ketorolac in analyses of pupil diameter at various 
times intraoperatively and changes in pupil diameter 

from baseline to different intraoperative timepoints.
“When I operate with phenylephrine/ketorolac, I 

feel as if the iris tissue turns to concrete,” Jackson 
said. “The medication is so effective in maintaining 
iris tone that the tissue is immobilized and the pupil 
remains dilated.” 

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

Results of studies showing the benefits of intracam-
eral phenylephrine/ketorolac for reducing the need 
for pupil expansion devices include a retrospective 
study by Frank Bucci Jr, MD, who reviewed 1004 
consecutive cases performed without intracameral 
phenylephrine/ketorolac and 915 consecutive cases 
done with its use.2 In this large cohort of patients, 
use of intracameral phenylephrine/ketorolac was as-
sociated with a 63% reduction in the frequency of 
Malyugin ring placement.

Denise Visco, MD, reported findings on pupil expan-
sion device use in a smaller case-control study that 
included 46 patients who were deemed at risk for 
intraoperative miosis.3 No eyes that received intra-
cameral phenylephrine/ketorolac needed a pupil 
expansion device compared with 50% of controls 
who underwent surgery with epinephrine added to 
the irrigating solution.

“Avoiding the need for a pupil expansion device 
reduces facility costs associated with the device 
itself, but as reported by Visco, it also saves oper-
ating room time, and it minimizes surgical trauma 
and the complications that can occur with device 
use,” Jackson said. 

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

Reported decreases in CME and in postoperative 
breakthrough iritis with phenylephrine/ketorolac 
use can be tied to the reduction in surgical trauma 
and ketorolac-mediated inhibition of prostaglandin 
production, Jackson said. 

In another retrospective study including 2218 eyes, 
Visco reported that compared with a control group that 
received topical loteprednol preoperatively, patients 
who received phenylephrine/ketorolac had a 65% 
reduction in rates of both clinical CME and break-
through iritis.4

In research presented at a recent American Society 
of Cataract and Refractive Surgery symposium, Keith 

Silverstein

 ◗ A growing number of 
studies show benefits 
of phenylephrine and 
ketorolac intraocular 
solution 1%/0.3% 
for maintaining pupil 
size during cataract 
surgery, reducing 
iris billowing and 
prolapse, decreasing 
the need for pupil 
expansion devices, 
and reducing 
postoperative ocular 
pain and inflammatory 
reactions.

TAKE-HOME 

Continues on page 15 : Benefits
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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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Kezirian, MD, MBA, FACS, decided to use the same 
approach to test impressions about RLE by asking 
surgeons about their own experiences with under-
going the procedure.

S T U D Y  D E S I G N
Hura and Kezirian performed a prospective, ran-
domized-survey study to determine the prevalence 
of RLE among active refractive surgeons, their rec-
ommendations to family members and friends to 

undergo the procedure, and the 
satisfaction rates among the oph-
thalmologists who underwent the 
procedure. Five hundred ophthal-
mologists were selected randomly 
to receive the 29-question survey 
from among 2441 ophthalmologists 
who had used SurgiVision Data-

Link software products to plan refractive surgeries; 
specifically, they were asked about their personal 
experience with refractive surgery. The survey tool 
used was provided by the RSA.

The main purpose of the study was to establish 
the prevalence of RLE among refractive surgeons, but 
the study also looked at whether those surgeons had 
recommended RLE to family and family members, 
and whether those family members undergone RLE. 
The study also sought to characterize the attitudes 
and satisfaction rates among refractive surgeons who 
undergone RLE. The premise was that the prevalence 
rate of RLE among refractive surgeons may indicate 
the potential penetration of the procedure in the mar-
ketplace over time. 

R E S U L T S
Preliminary results presented at American Society of 
Cataract and Refractive Surgery 2020 were based off 
a 64.3% survey response rate. Ninety-nine percent 
of the responders considered themselves refractive       
surgeons and 34% had undergone a laser vision cor-
rection themselves. Almost 50% of those who under-
went laser vision correction were in their 30s, 30% in 
their 40s, and 22% in their 20s at the time of surgery. 
Of the survey responders, 8.5% reported having un-
dergone a lens procedure for cataract (90%) and em-
metropic presbyopia (10%). 

An interesting finding was that 24% of the respond-
ers said they anticipate undergoing RLE for presby-
opia; those who would not undergo the procedure 
were closer to the age of cataract surgery, wanted to 
wait for improved intraocular lens technologies, were 
concerned about potential complications, would not 
be able to tolerate multifocality, or reported the pres-
ence of a pre-existing ocular factor that would inter-
fere with RLE, Hura said. 

Based off the initial responses, the main study con-

clusions are the majority of refractive surgeons are 
performing RLE, almost one-third have recommended 
RLE to immediate family members, and almost a fifth 
have family members who have undergone RLE. 

The investigators have no financial interest in this 
subject matter. ■

REFERENCES
1. Pasquali TA, Smadja D, Savetsky MJ, et al.  Long-term follow-

up after laser vision correction in physicians: quality of life and 
patient satisfaction. J Cataract Refract Surg. 2014;40(3):395-
402. doi:10.1016/j.jcrs.2013.08.052

2. Kezirian GM, Parkhurst GD, Brinton JP, Norden RA. Prevalence 
of laser vision correction in ophthalmologists who perform 
refractive surgery. J Cataract Refract Surg. 2015;41(9):1826-
1832. doi:10.1016/j.jcrs.2015.10.027

Hura

ARJAN HURA, MD
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Hura is a third-year ophthalmology resident at the University of Cincinnati in Ohio. Dr 
Kezirian is the founder of the Refractive Surgery Alliance (RSA), and lives in Scottsdale, 
Arizona.

Walter, MD, reported a CME rate of 0.4% in a series 
that included 504 eyes on whom he had performed 
cataract surgery using phenylephrine/ketorolac with 
only a topical nonsteroidal anti-inflammatory drug 
(NSAID) postoperatively.5 

“I always use both an NSAID and steroid postop-
eratively, because I think the steroid helps minimize 
corneal edema, but the 0.4% rate of CME in Wal-
ters’ study is striking because to my knowledge, it 
is the lowest incidence of postcataract surgery CME 
reported in the published literature,” Jackson said. 

F I R S T - H A N D  E X P E R I E N C E
Although the evidence on the benefits of phenyl-
ephrine/ketorolac is compelling, Jackson noted that                     
surgeons may find personal experience most convinc-
ing. He cited feedback obtained from his fellows.

“Ophthalmologists-in-training are usually not 
exposed to phenylephrine/ketorolac during their 
residency program, but I am a mentor for cataract 
and refractive surgery fellows through the SF Match,” 
he said. “Every fellow who has worked with me in 
the past few years immediately notices the differ-
ence when operating with phenylephrine/ketorolac 
and hopes to incorporate it when they are in prac-
tice on their own.” ■
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32%  
Recommended RLE 
for presbyopia to 
immediate family 

members

19%  
Have family 

members who 
have had RLE 

done
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E
ctasia is an intriguing and mysterious 
complication of laser-vision-correction 
(LVC) procedures. 

The potentially devastating problem 
underscores the importance of deter-
mining the susceptibility of the cornea 
for developing progressive ectasia, and 

of going beyond detecting just mild or subclinical 
keratoconus. 

The corneal structure as well as the potential impact 
of LVC should be considered to pre-
dict ectasia risk in every patient.

“The LVC procedure and eye 
rubbing are the primary environ-
mental culprits in the develop-
ment of ectasia in any cornea,” 
said Renato Ambrósio, Jr, MD, PhD. 
“So, a basic factor for avoiding 

ectasia is educating the patient not to rub the eye.”
Ambrósio is an adjunct professor of ophthalmol-

ogy at the Federal University of the State of Rio de 
Janeiro, and director of refractive surgery, Visare-
RIO Refracta Personal Laser, Rio de Janeiro, Brazil.

Ambrósio cited the Ectasia Risk Score System 
study by Randleman and colleagues 
that improved the identification 
of the risk for ectasia by combin-
ing topographic pattern, residual 
stromal bed, age, and preopera-
tive pachymetry. He noted it also 
manifests refraction.1

The risk stratification factor 
scale had a specificity of 91% and 
a sensitivity of 96%. In addition, 
as early as 2001, it was recog-
nized that more than half of the 
original corneal thickness should 
be preserved to ensure the cor-
neal integrity; this was counter 
to the classic “250-μm rule” for 
the residual stromal bed.2 This 
concept was further expanded by 
Santhiago and colleagues with 
their study of percentage of tis-
sue altered (PTA),3 which deter-
mined that more than 40% is a 
risk factor for ectasia in cases 
with normal corneal topography.

G O I N G  B E Y O N D
Ectasia progression occurs due to biomechanical 
failure that is related to the preoperative structure 
of the cornea, and due to the impact of the LVC pro-
cedure. Considering ectasia has been reported even 
in low-risk patients with no signs 
of keratoconus, better presurgical 
assessment is needed.

“Identifying mild or subclini-
cal keratoconus is essential but 
not enough. The quest is to char-
acter ize the susceptibil ity for                      
biomechanical decompensation or 
ectasia progression,” Ambrósio said.

The deviation from normality in 
the Belin-Ambrosio Enhanced Ectasia 
Display (Oculus Pentacam; Wetzlar, 
Germany) was the first attempt to 
predict ectasia using linear regression 
analysis. Furthermore, the Pentacam 
Random Forest Index was developed 
by Lopes and colleagues4 in a multicenter case-con-
trol study that applied more sophisticated machine 
learning tools to enhance tomographic character-

ization of ectasia susceptibility. The integration of 
tomography data and corneal biomechanical param-
eters enabled further improvement of the accuracy 
for detecting mild (subclinical) ectasia as demon-
strated in normal topography eyes from patients 

with very asymmetric ectasia.
To understand the impact on the 

cornea from LASIK when assess-
ing ectasia risk, Ambrósio and col-
leagues conducted a trial to develop 
an enhanced novel data-driven 
method for doing so: the relational 
thickness/tissue altered (RTA).

Reoperative data were available 
from 3278 patients with stable LASIK 
outcomes and from 105 patients who 
developed ectasia after LASIK; all 
were followed for more than 2 years. 
The patients’ central corneal thick-
ness (CCT) (apex) and at the thin-
nest point (TP),age at surgery, man-

ifest refraction, maximal ablation depth, and flap 
thickness were included. The residual stromal bed 
(RSB) and the PTA were calculated based on either 

CCT and TP.
The first results showed that TP 

is a better, more accurate param-
eter for calculating the RSB and 
the PTA and assessing ectasia risk 
than is CCT.

Investigators developed the 
RTA as a logistic regression for-
mula that considers age, the rela-
tionship between the flap and the 
TP, the relationship between the 
ablation and the TP, the TP of the 
RSB, and the difference between the 
apex and the minimal thickness. 

According to Ambrósio, the RTA 
was better (P <.001) than the mini-
mal stromal bed and the PTA values.

“Progressive ectasia occurs 
because of corneal biomechani-
cal decompensation,” Ambrósio 
concluded. “This is related to the 
preoperative innate ectasia suscep-
tibility and to the impact of the 

Working out the mystery of ectasia 
risk with artificial intelligence 
Relational thickness altered tool details LASIK impact on the cornea
By Lynda Charters; Reviewed by Renato Ambrósio Jr, MD, PhD

 ◗ The Relational 
Thickness Altered is 
an analysis tool to 
identify the impact 
of the procedure on 
the cornea when 
assessing ectasia risk 
before laser vision 
correction. 
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OCULUS - PENTACAM  Belin/Ambrósio Enhanced Ectasia Display

The deviation from normality in the Belin-Ambrosio Enhanced Ectasia Display was the first attempt 
to predict ecstasia using linear regression analysis. (Photo courtesy of Renato Ambrósio Jr, MD, PhD) Continues on page 17 : Ectasia
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associated with a need for intervention. 
The findings were published in JAMA Ophthal-

mology February 20, 2020, and presented at Asso-
ciation for Research in Vision and 
Ophthalmology 2020 by Sandeep 
N. Shah, MD.

“Protocol V randomized adults 
with type 1 or 2 diabetes who had CI-
DME and Snellen equivalent BCVA 
of 20/25 or better to initial man-
agement with aflibercept [Eylea], 
focal/grid laser, or observation with 
aflibercept given in the laser and 
observation groups if VA decreased 
from baseline,” Shah said. “At 2 
years, there was no difference in VA 
loss between the 3 study arms, and 
mean VA was 20/20 in all groups.” 

Based on these results, Shah 
noted, many clinicians and patients 
might choose initial observation for 

eyes with CI-DME and good VA, withholding anti-
VEGF treatment unless VA worsens.

Shah is the principal investigator for Protocol V 
(NCT01909791) at the Retina Vitreous Center in Okla-
homa City, Oklahoma. According to Shah, the data 
show that some patients will do well if managed with 
observation and that using the DRCR Retina Network 
protocol-defined approach combining BCVA and opti-
cal coherence tomography (OCT)–measured central 
subfield thickness (CST) is an effective strategy for 
determining when to initiate anti-VEGF treatment. 

“Knowing risk factors that predispose to the need 
for anti-VEGF therapy helps in deciding follow-up 
intervals and patient education,” he said. In Proto-
col V, a total of 236 eyes were selected randomly to 
initial management with observation. Per the proto-
col, patients were followed after 2 months. Treatment 
with aflibercept was initiated if VA worsened by10 
letters or more from baseline at any visit or if there 
was a loss of 5 to 9 letters at 2 consecutive visits.

The schedule for ongoing follow-up of eyes that 
did not have worsening of VA was determined based 
on findings of the OCT. If CST worsened, defined by 
an increase of at least 10% from the last visit or an 

increase to more than 400 µm, the follow-up interval 
was reduced to a minimum of 1 month. However, the 
maximum follow-up interval was extended to every 
4 months for eyes that did not have 
worsening CST. 

At least once during the 2 years of 
follow-up in the observation group, 
19% of eyes experienced a BCVA loss 
of 10 or more letters and 39% expe-
rienced a 5- to 9-letter. At the next 
follow-up, however, just 32% of eyes 
had a sustained VA loss and began 
treatment with aflibercept, whereas 
46% never went on to need afliber-
cept during the 2 years of the trial.

“These data show how important 
the role of repeatability of VA change 
is in an overall treatment regimen,” 
Shah said. 

At the end of the 2-year follow-up, 66% of eyes 
did not require anti-VEGF treatment with aflibercept 
and 31% of those eyes had spontaneous resolution 
of DME, with a median VA of 20/20. Within the sub-
group of eyes that received anti-VEGF treatment per 
study criteria, VA was still good at 2 years (median, 
20/25) and 70% did not lose more than 1 line of VA. 

The analysis of factors associated with receipt 
of aflibercept showed greater baseline CST, having 
advanced diabetic retinopathy, and need for treat-
ment of DME in the fellow eye increased the likeli-
hood of intervention. 

Eyes with baseline CST of at least 300 µm were 
approximately 2-fold more likely to go on to anti-VEGF 
treatment than eyes with less macular thickening. 

The impact of diabetic retinopathy severity was 
analyzed with eyes classified using the Early Treat-
ment for Diabetic Retinopathy Study (ETDRS) grad-
ing system. It found that eyes with a Diabetic Reti-
nopathy Severity Scale (DRSS) level of 47 or higher 
(moderately severe nonproliferative diabetic retinop-
athy [NDPR] and above) were 2.22 times more likely 
than eyes with a DRSS level of 43 or lower (moder-
ate NPDR and below) to need aflibercept treatment. 

A need for DME treatment in the fellow eye within 
4 months of random selection increased the likeli-
hood that a patient would receive aflibercept in the 
study eye by 2.55-fold.  

“Even in these 3 higher-risk groups, only about 
50% of the eyes received anti-VEGF treatment,” said 
Adam R. Glassman, MS, lead author of the JAMA 

Ophthalmology paper and director of the DRCR.net 
Coordinating Center of the Jaeb Center for Health 
Research in Tampa, Florida. “Although clinicians 

and patients should understand treat-
ment expectations when they are in 
the higher-risk groups, many of these 
eyes still will not need treatment.” 

C O N C L U S I O N
According to Shah, the report’s limi-
tations include the post hoc nature of 
the analysis and that it did not evalu-
ate the laser group, which required 
fewer injections than the aflibercept 
group. In addition, some of the as-
sociations identified may have been 
due to chance, considering that mul-
tiple characteristics were evaluated. 

Finally, the treatment decisions were guided by VA 
measurements obtained with the E-ETDRS testing 
protocol refraction, which may differ from the ap-
proach used in clinical settings. ■
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 ◗ Findings from a new 
analysis from the DRCR 
Network Protocol 
V show that many 
patients with center-
involved diabetic 
macular edema and 
good vision do not 
require treatment for 
visual acuity loss. 
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LVC. We must extend the role of machine learning 
in ectasia. The RTA is a better metric to determine 
the impact of LASIK. Future studies involving finite 
element modeling are needed.” ■
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THE PATTERNS OF central serous chorio-
retinopathy (CSC) visualized by fundus autofluo-
rescence (FAF), a noninvasive imaging method, 
can help clinicians determine a treatment plan 
based on disease chronicity.

This was the finding of a study designed to iden-
tify patterns in the FAF abnormalities and differ-
ences that are characteristic of acute and chronic 
forms of the disease in this patient population.

Previously, no objective standard has been avail-
able to evaluate chronicity, and patient evalua-
tion depended on patient recall of their symp-
tom duration.

“The acute form of [CSC] generally resolves spon-
taneously, with a return to almost normal visual 
acuity,” according to Jisang Han, MD, first author 
of the study, who emphasized the importance of 
differentiating between the 2 forms to provide 
appropriate treatment. “However, the chronic form 
of this disease often is associated with visual acu-
ity decline and atrophic and degenerative changes 
of the retina and retinal pigment epithelium.”

T H E  S T U D Y  A N D  F I N D I N G S
Han and colleagues, led by senior author Seung-Young 
Yu, MD, PhD, conducted a cross-sectional observa-
tional study that included 126 eyes of 118 patients 
(100 men, 18 women; mean age, 46.5 years) diagnosed 
with CSC between December 2006 and April 2012.

The patterns seen on FAF images were analyzed 
using spectral-domain optical coherence tomogra-
phy (SD-OCT) (Spectralis HRA + OCT, Heidelberg 
Engineering) combined with confocal scanning 
laser ophthalmoscopy (Heidelberg Retina Angio-
graph 2; Heidelberg Engineering).

The investigators defined an abnormal FAF sig-
nal as one that either increased or decreased with 
a normal background FAF, Yu recounted.

Specifically, a blocked FAF pattern was one with 
no changes or uniform changes in decreased auto-
fluorescence in the presence of subretinal fluid 
(SRF). Mottled FAF was a pattern with a grainy 
or coarse area of increased FAF compared with a 
normal background. Hyper-FAF was a pattern with 
an increased FAF signal compared 
with an area outside of the lesion. 
Finally, hyper-/hypo-FAF was a pat-
tern with mixed hyper- and hypoau-
tofluorescence, and descending tract 
FAF was a pattern with downward-
leading swaths of decreased auto-
fluorescence that originated in the 
posterior pole and extended beyond 
the inferior arcade, Yu explained.

The authors reported their find-
ings in Retina.1

The 5 FAF patterns were identified in 38.9% 
(blocked), 8.7% (mottled), 31.0% (hyper), 13.5% 
(hyper/hypo), and 8.0% (descending tract) of cases. 
The respective symptom durations were 7.8, 28.3, 
42.5, 174.4, and 163.8 days.

The mean visual acuity was 0.32 logarithm of the 
minimum angle of resolution. The visual acuity in 
the group with blocked FAF, which had the short-
est duration of the 5 groups, was significantly (P 
= .011) better compared with the others; all eyes 
in the blocked group had an intact ellipsoid zone 
(EZ). The EZs in the blocked, mottled, and hyper-
FAF groups were more pronounced on SD-OCT 
images compared with those in the hyper-/hypo-
FAF and descending tract groups, the authors found.

In commenting on their findings, the investi-
gators said, “The decreased autofluorescence is 
most likely related to the blockage of the FAF sig-
nal by the SRF.”

The investigators explained that blocked FAF 
is thought to be present in early CSC. Compared 
with blocked FAF, mottled FAF—with its diffusely 
speckled hyperautofluorescence—is likely related 
to a longer duration of SRF.

In the eyes with hyper-FAF, the symptom dura-
tion was longer compared with eyes with mottled 
FAF. Over time, hypo-FAF was seen in the areas 

with hyper-FAF, and the 2 forms coexisted.
The investigators also observed that in patients 

with chronic disease, there were varying degrees of 
atrophy that included broader areas of geographic 
atrophy in the macula and tracts of fluid descend-
ing downward as the result of gravity.

These tracts, they noted, generally are hyper-
autofluorescent but progress to hypofluorescence 
with damage to the retinal pigment epithelial cells 

that are in contact with the SRF.
In commenting on visual acuity, 

the investigators pointed out that the 
better visual acuity in the blocked 
group “suggested that visual acu-
ity could be maintained with an 
intact [external limiting membrane] 
and EZ, because the serous retinal 
detachment duration is shorter and 
less perturbed due to the closed SRF. 
The hyper-/hypo- and descending 
tract groups showed the least favor-

able visual prognosis.”
Investigators explained that the EZ may become 

disrupted with increasing chronicity of the disease 
and that vision decreased in association with the 
disrupted EZ.

Based on these findings, the investigators con-
cluded that FAF imaging is useful in the diagnosis 
of CSC and can help in treatment planning.

“FAF patterns in CSC are helpful when consid-
ering the timing of treatment and predicting the 
disease status,” they concluded. ■

REFERENCE
1. Han J, Cho NS, Kim K, et al. Fundus autofluorescence 

patterns in central serous chorioretinopathy. 
Retina. 2020;40(7):1387-1394. doi:10.1097/
IAE.0000000000002580

FAF shedding light on patterns 
related to disease chronicity in CSC
Study designed to identify patterns in abnormalities and differences characteristic of disease
By Lynda Charters; Reviewed by Seung-Young Yu, MD, PhD

 ◗ Fundus 
autofluorescence 
is a helpful tool for 
diagnosing central 
serous choroidopathy 
and planning 
treatment.
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“The acute form 
of (GSC) generally 
resolves spontaneously, 
with a return to almost-
normal visual acuity.”

– Jisang Han, MD
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OCTA: The jury is still out
Diagnostic and monitoring advances in glaucoma need fine-tuning
By Lynda Charters; Reviewed by Robert L. Stamper, MD

OPTICAL COHERENCE TOMOGRA-
PHY angiography (OCTA), a relatively new im-
aging procedure, can do many things, such as 
generate 70,000 B-scans per second, identify dif-
ferences among them, block saccadic movements, 
and correct fixation loss.

“The user can derive the presence of movement 
in a vessel by looking at a static 
structure sequentially; the move-
ment is detected by the algorithm. 
Motion detection makes the image 
sharper, and artificial intelligence 
applied provides a useful image,” 
according to Robert L. Stamper, 
MD, distinguished professor of clin-
ical ophthalmology and director 

emeritus of the Glaucoma Service at University 
of California, San Francisco, who described the 
advantages of the technology. 

OCTA has become indispensable for managing 
macular degeneration and diabetic retinopathy. In 
fact, it is almost the standard of care, Stamper com-
mented, because of its ability to differentiate the 
capillary plexi and their status in all of the retinal 
layers and their possible connections.

Stamper explained that in glaucoma, 2 retinal 
areas are considered. One in the macula is the 
superficial macular capillary plexus, which is the 
area that feeds the retinal nerve fiber layer or the 
axons of the ganglion cells. Another retinal area 
affected by glaucoma is the radial peripapillary 
capillaries. This comprises the vascular midlayer 
of the optic nerve, which is reduced in glaucoma.

Stamper demonstrated that initially, the capil-
laries are relatively evenly distributed. Early in the 
disease, the capillaries begin to drop out and this 
progresses to generalized capillary loss in advanced 
glaucoma in the peripapillary capillary plexus. The 
deep capillaries are present despite the advance 
of the disease.

The current imaging devices have the ability 
to quantify the capillary density by ocular sector 
and facilitate follow-up over time.

T H E  H O P E  F O R  O C T A
Stamper explained that OCTA must become more 
sophisticated and evolved before it reaches its full 
potential for glaucoma specialists. 

Considering that blood vessels are the first 
severely affected structures in glaucomatous eyes, 
Stamper pointed out, the hope is that OCTA might 
have better diagnostic sensitivity compared with 
standard OCT.

Clinicians also want OCTA to shed light on the 
pathophysiology of the disease. Specifically, is the 
source mechanical, such that the optic nerve is 
being pushed back, or are the vessels dropping 
out first, he speculated.

“The thought was that OCTA might provide a 
way of distinguishing between primary open-angle 
glaucoma and normal tension glaucoma, which 
is often associated with some vascular issues,” 
Stamper explained.

Stamper recounted that previous OCTA studies 
have shown (1) that the vessel density is reason-
ably repeatable but more variable than the stan-
dard OCT thickness of the nerve fiber layer, (2) 
the presence of a posterior subcapsular cataract 
markedly reduces the ability to measure the vessel 
density, (3) the vessel density is correlated with the 
findings on indocyanine green angiography and 
declines with age, and (4) the decline seems to be 
accelerated in glaucoma. 

“The most important technologic 
ability is that OCTA can detect move-
ment. It knows where vessels are, 
but the shortfall is that it does not 
provide information about how much 
is flowing through those vessels or 
how rapid the flow is,” he explained.

In addition, the dropout of radial 
peripapillary capillary density and 
superficial macular capillary den-
sity is well correlated with standard 
OCT and visual field measurements. OCTA images 
can distinguish between the normal retinas and 
those with early glaucoma. 

D E F E C T S  A N  I S S U E
When a defect is present in the macular area, this 
almost always shows up on the 10-2 visual fields. 

The hope was that these problems in the ves-
sels would appear on OCTA images before they 
appeared on standard OCT images. 

“Unfortunately, the diagnostic ability of OCTA 
in the macular and peripapillary areas is worse 
than the nerve fiber layer measurement in both the 
macular area and the peripapillary area,” Stamper 
said. “It appears that the ganglion cell complex 
or the thickness of the 3 anterior retinal layers 
declines before the changes are apparent in the 
macular density profile. The vessel, therefore, may 
not be the primary change.”

Interestingly and unfortunately, after success-
ful glaucoma surgery, almost no change is seen 
in the OCTA images. 

However, 1 positive finding that has become 
apparent is that a baseline reduction in the cap-
illary density is associated with a higher risk of 
visual field progression.

Using OCTA, Stamper and his colleagues eval-
uated the macular and peripapillary areas in 25 
patients with open-angle glaucoma and 25 patients 
with normal-tension glaucoma. He also pointed 
out that the vessels in those areas decrease with 
glaucoma severity. 

“Unfortunately, in this preliminary study, we 
found no difference between the 2 groups,” Stamper 
pointed out.

C O N C L U S I O N
Considering the hopes for the usefulness of OCTA, 
Stamper noted that OCTA does not have better diag-
nostic sensitivity. It does not show earlier changes 
compared with standard OCT images; it does not 

definitively provide information 
about the pathophysiology or evo-
lution of glaucoma; and as of now, 
the technology does not differenti-
ate among primary open-angle glau-
coma, high-pressure glaucoma, and 
normal-tension glaucoma. 

Stamper and his colleagues are 
now evaluating a large patient group, 
which may provide some additional 
information.

“OCTA offers an interesting new 
window into various layers of retinal circulation 
in a variety of conditions and is most useful in the 
conditions around the macula,” Stamper pointed 
out. “The technology still has not shed light on the 
long-suspected feeling that normal-pressure glau-
coma has a different pathophysiology than primary 
open-angle glaucoma.” 

It remains unclear whether OCTA offers improve-
ment or additional information over standard OCT 
for glaucoma diagnosis or monitoring, Stamper 
added. He also offered the additional caveat that 
the technology is new and with improvements in 
sensitivity and specificity along with better inter-
pretation of findings, more information about glau-
coma will be forthcoming. ■
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 ◗ Optical coherence 
tomography 
should provide key 
information about 
glaucoma with future 
technologic iterations. 
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Rocklatan® 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.

Herpetic Keratitis
Reactivation of Herpes Simplex keratitis has been reported during treatment with latanoprost. Rocklatan® 
should be used with caution in patients with a history of herpetic keratitis. Rocklatan® should be avoided 
in cases of active herpes simplex keratitis because it may exacerbate inflammation.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of topical 
ophthalmic products. These containers had been inadvertently contaminated by patients who, in most 
cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.

Use with Contact Lenses
Contact lenses should be removed prior to the administration of Rocklatan® and may be reinserted  
15 minutes after administration.

ADVERSE REACTIONS
Clinical Trials 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 trials of another drug 
and may not reflect the rates observed in clinical practice.

Rocklatan®
The most common ocular adverse reaction observed in controlled clinical studies with Rocklatan® was 
conjunctival hyperemia which was reported in 59% of patients. Five percent of patients discontinued 
therapy due to conjunctival hyperemia. Other common ocular adverse reactions reported were: 
instillation site pain (20%), corneal verticillata (15%), and conjunctival hemorrhage (11%). Eye pruritus, 
visual acuity reduced, increased lacrimation, instillation site discomfort, and blurred vision were reported 
in 5-8% of patients.

Other adverse reactions that have been reported with the individual components and not listed above 
include:

Netarsudil 0.02%
Instillation site erythema, corneal staining, increased lacrimation and erythema of eyelid.

Latanoprost 0.005%
Foreign body sensation, punctate keratitis, burning and stinging, itching, increased pigmentation of 
the iris, excessive tearing, eyelid discomfort, dry eye, eye pain, eyelid margin crusting, erythema of the 
eyelid, upper respiratory tract infection/nasopharyngitis/influenza, photophobia, eyelid edema, myalgia/
arthralgia/back pain, and rash/allergic reactions.

DRUG INTERACTIONS
Although specific drug interaction studies have not been conducted with Rocklatan®, in vitro studies 
have shown that precipitation occurs when eye drops containing thimerosal are mixed with latanoprost 
ophthalmic solution 0.005%. If such drugs are used, they should be administered at least five (5)  
minutes apart.

The combined use of two or more prostaglandins or prostaglandin analogs including latanoprost 
ophthalmic solution 0.005% is not recommended. It has been shown that administration of these 
prostaglandin drug products more than once daily may decrease the IOP lowering effect or cause 
paradoxical elevations in IOP.

USE IN SPECIFIC POPULATIONS
Pregnancy
There are no available data on netarsudil ophthalmic solution use in pregnant women to inform any drug 
associated risk; however, systemic exposure to netarsudil from ocular administration is low. Intravenous 
administration of netarsudil to pregnant rats and rabbits during organogenesis did not produce adverse 
embryofetal effects at clinically relevant systemic exposures.

Animal Data
Netarsudil administered daily by intravenous injection to rats during organogenesis caused abortions  
and embryofetal lethality at doses ≥0.3 mg/kg/day (126-fold the plasma exposure at the RHOD, based  
on Cmax). The no-observed-adverse-effect-level (NOAEL) for embryofetal development toxicity was  
0.1 mg/kg/day (40-fold the plasma exposure at the RHOD, based on Cmax).

Netarsudil administered daily by intravenous injection to rabbits during organogenesis caused 
embryofetal lethality and decreased fetal weight at 5 mg/kg/day (1480-fold the plasma exposure at the 
RHOD, based on Cmax). Malformations were observed at ≥3 mg/kg/day (1330-fold the plasma exposure 
at the RHOD, based on Cmax), including thoracogastroschisis, umbilical hernia and absent intermediate 
lung lobe. The NOAEL for embryofetal development toxicity was 0.5 mg/kg/day (214-fold the plasma 
exposure at the RHOD, based on Cmax).

For latanoprost, in 4 of 16 pregnant rabbits, no viable fetuses were present at a dose that was 
approximately 80 times higher than the RHOD. Latanoprost did not produce embryofetal lethality in 
rabbits at a dose approximately 15 times higher than the RHOD.

Lactation
There are no data on the presence of netarsudil or latanoprost in human milk, the effects on the breastfed 
infant, or the effects on milk production. However, systemic exposure to netarsudil following topical 
ocular administration is low, and it is not known whether measurable levels of netarsudil would be 
present in maternal milk following topical ocular administration. It is also not known whether latanoprost 
or its metabolites are excreted in milk. The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for Rocklatan® and any potential adverse effects on the 
breastfed child from netarsudil and latanoprost.

Pediatric Use
Safety and effectiveness 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
Long-term studies in animals have not been performed to evaluate the carcinogenic potential of 
netarsudil. Netarsudil was not mutagenic in the Ames test, in the mouse lymphoma test, or in the in vivo 
rat micronucleus test. Studies to evaluate the effects of netarsudil on male or female fertility in animals 
have not been performed.

Latanoprost was not carcinogenic in either mice or rats when administered by oral gavage at doses of 
up to 170 mcg/kg/day (approximately 2800 times the recommended maximum human dose) for up to 
20 and 24 months, respectively. Latanoprost was not mutagenic in bacteria, in mouse lymphoma, or in 
mouse micronucleus tests. Chromosome aberrations were observed in vitro with human lymphocytes. 
Additional in vitro and in vivo studies on unscheduled DNA synthesis in rats were negative. Latanoprost 
has not been found to have any effect on male or female fertility in animal studies.

For additional information, refer to the full prescribing information at www.Rocklatan.com.

You are encouraged to report negative side effects of prescription drugs to the FDA. Visit MedWatch or call 
1-800-FDA-1088.
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Rocklatan® (netarsudil and latanoprost ophthalmic solution) 0.02%/0.005%
Rx Only

BRIEF SUMMARY 
Consult the Full Prescribing Information for complete product information.

INDICATIONS AND USAGE
Rocklatan® (netarsudil and latanoprost ophthalmic solution) 0.02%/0.005% is indicated for the reduction 
of elevated intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected eye(s) once daily in the evening. 

If one dose is missed, treatment should continue with the next dose in the evening. The dosage of 
Rocklatan® should not exceed once daily. Rocklatan® may be used concomitantly with other topical 
ophthalmic drug products to lower IOP. If more than one topical ophthalmic drug is being used, the 
drugs should be administered at least five (5) minutes apart. 

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Pigmentation 
Rocklatan® contains latanoprost which has been reported to cause changes to pigmented tissues.  
The most frequently reported changes have been increased pigmentation of the iris, periorbital tissue 
(eyelid), and eyelashes. Pigmentation is expected to increase as long as latanoprost is administered. 

The pigmentation change is due to increased melanin content in the melanocytes rather than to an 
increase in the number of melanocytes. After discontinuation, pigmentation of the iris is likely to be 
permanent, while pigmentation of the periorbital tissue and eyelash changes have been reported to be 
reversible in some patients. Beyond 5 years the effects of increased pigmentation are not known.

Iris color change may not be noticeable for several months to years. Typically, the brown pigmentation 
around the pupil spreads concentrically towards the periphery of the iris and the entire iris or parts of 
the iris become more brownish. Neither nevi nor freckles of the iris appear to be affected by treatment. 
While treatment with Rocklatan® can be continued in patients who develop noticeably increased iris 
pigmentation, these patients should be examined regularly.

Eyelash Changes
Rocklatan® contains latanoprost which may gradually change eyelashes and vellus hair in the treated 
eye; these changes include increased length, thickness, pigmentation, the number of lashes or hairs, 
and misdirected growth of eyelashes. Eyelash changes are usually reversible upon discontinuation of 
treatment.

Intraocular Inflammation
Rocklatan® contains latanoprost which should be used with caution in patients with a history of 
intraocular inflammation (iritis/uveitis) and should generally not be used in patients with active 
intraocular inflammation because it may exacerbate inflammation...

Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment with latanoprost. 
Rocklatan® 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.

Herpetic Keratitis
Reactivation of Herpes Simplex keratitis has been reported during treatment with latanoprost. Rocklatan® 
should be used with caution in patients with a history of herpetic keratitis. Rocklatan® should be avoided 
in cases of active herpes simplex keratitis because it may exacerbate inflammation.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of topical 
ophthalmic products. These containers had been inadvertently contaminated by patients who, in most 
cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.

Use with Contact Lenses
Contact lenses should be removed prior to the administration of Rocklatan® and may be reinserted  
15 minutes after administration.

ADVERSE REACTIONS
Clinical Trials 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 trials of another drug 
and may not reflect the rates observed in clinical practice.

Rocklatan®
The most common ocular adverse reaction observed in controlled clinical studies with Rocklatan® was 
conjunctival hyperemia which was reported in 59% of patients. Five percent of patients discontinued 
therapy due to conjunctival hyperemia. Other common ocular adverse reactions reported were: 
instillation site pain (20%), corneal verticillata (15%), and conjunctival hemorrhage (11%). Eye pruritus, 
visual acuity reduced, increased lacrimation, instillation site discomfort, and blurred vision were reported 
in 5-8% of patients.

Other adverse reactions that have been reported with the individual components and not listed above 
include:

Netarsudil 0.02%
Instillation site erythema, corneal staining, increased lacrimation and erythema of eyelid.

Latanoprost 0.005%
Foreign body sensation, punctate keratitis, burning and stinging, itching, increased pigmentation of 
the iris, excessive tearing, eyelid discomfort, dry eye, eye pain, eyelid margin crusting, erythema of the 
eyelid, upper respiratory tract infection/nasopharyngitis/influenza, photophobia, eyelid edema, myalgia/
arthralgia/back pain, and rash/allergic reactions.

DRUG INTERACTIONS
Although specific drug interaction studies have not been conducted with Rocklatan®, in vitro studies 
have shown that precipitation occurs when eye drops containing thimerosal are mixed with latanoprost 
ophthalmic solution 0.005%. If such drugs are used, they should be administered at least five (5)  
minutes apart.

The combined use of two or more prostaglandins or prostaglandin analogs including latanoprost 
ophthalmic solution 0.005% is not recommended. It has been shown that administration of these 
prostaglandin drug products more than once daily may decrease the IOP lowering effect or cause 
paradoxical elevations in IOP.

USE IN SPECIFIC POPULATIONS
Pregnancy
There are no available data on netarsudil ophthalmic solution use in pregnant women to inform any drug 
associated risk; however, systemic exposure to netarsudil from ocular administration is low. Intravenous 
administration of netarsudil to pregnant rats and rabbits during organogenesis did not produce adverse 
embryofetal effects at clinically relevant systemic exposures.

Animal Data
Netarsudil administered daily by intravenous injection to rats during organogenesis caused abortions  
and embryofetal lethality at doses ≥0.3 mg/kg/day (126-fold the plasma exposure at the RHOD, based  
on Cmax). The no-observed-adverse-effect-level (NOAEL) for embryofetal development toxicity was  
0.1 mg/kg/day (40-fold the plasma exposure at the RHOD, based on Cmax).

Netarsudil administered daily by intravenous injection to rabbits during organogenesis caused 
embryofetal lethality and decreased fetal weight at 5 mg/kg/day (1480-fold the plasma exposure at the 
RHOD, based on Cmax). Malformations were observed at ≥3 mg/kg/day (1330-fold the plasma exposure 
at the RHOD, based on Cmax), including thoracogastroschisis, umbilical hernia and absent intermediate 
lung lobe. The NOAEL for embryofetal development toxicity was 0.5 mg/kg/day (214-fold the plasma 
exposure at the RHOD, based on Cmax).

For latanoprost, in 4 of 16 pregnant rabbits, no viable fetuses were present at a dose that was 
approximately 80 times higher than the RHOD. Latanoprost did not produce embryofetal lethality in 
rabbits at a dose approximately 15 times higher than the RHOD.

Lactation
There are no data on the presence of netarsudil or latanoprost in human milk, the effects on the breastfed 
infant, or the effects on milk production. However, systemic exposure to netarsudil following topical 
ocular administration is low, and it is not known whether measurable levels of netarsudil would be 
present in maternal milk following topical ocular administration. It is also not known whether latanoprost 
or its metabolites are excreted in milk. The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for Rocklatan® and any potential adverse effects on the 
breastfed child from netarsudil and latanoprost.

Pediatric Use
Safety and effectiveness 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
Long-term studies in animals have not been performed to evaluate the carcinogenic potential of 
netarsudil. Netarsudil was not mutagenic in the Ames test, in the mouse lymphoma test, or in the in vivo 
rat micronucleus test. Studies to evaluate the effects of netarsudil on male or female fertility in animals 
have not been performed.

Latanoprost was not carcinogenic in either mice or rats when administered by oral gavage at doses of 
up to 170 mcg/kg/day (approximately 2800 times the recommended maximum human dose) for up to 
20 and 24 months, respectively. Latanoprost was not mutagenic in bacteria, in mouse lymphoma, or in 
mouse micronucleus tests. Chromosome aberrations were observed in vitro with human lymphocytes. 
Additional in vitro and in vivo studies on unscheduled DNA synthesis in rats were negative. Latanoprost 
has not been found to have any effect on male or female fertility in animal studies.

For additional information, refer to the full prescribing information at www.Rocklatan.com.

You are encouraged to report negative side effects of prescription drugs to the FDA. Visit MedWatch or call 
1-800-FDA-1088.
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S
ubretinal transplantation of human 
embryonic stem cells-derived reti-
nal pigment epithelial (RPE) cells 
in patients with age-related macu-
lar degeneration (AMD) and geo-
graphic atrophy (GA) appears well 
tolerated, according to Christopher 

D. Riemann, MD, of Cincinnati Eye Institute and 
University of Cincinnati in Ohio. During the Asso-
ciation for Research in Vision and Ophthalmology 

virtual annual meeting, he pre-
sented interim results of a phase 
I/IIa trial investigating OpRegen 
for the treatment of dry AMD with 
GA (NCT02286089). OpRegen is 
administered as a cell suspension, 
initially in a balanced salt solution 
but now in a thaw-and-inject for-
mulation using CryoStor 5. The US 

Food and Drug Administration has already granted 
OpRegen fast track designation, Riemann said. 

RPE cell replacement is important because loss 
of RPE cells impairs drusen clearance, leading to 
the development of macular degeneration and cor-
responding central vision loss.

The trial’s primary objective was to assess the 
safety and tolerability of subretinally transplanted 
stem cell–derived RPE cells in patients with dry 
AMD and GA. The secondary objective looked at 
the cells’ survival and possible effects of OpRegen 
treatment by assessing changes in 
retinal structure and function. 

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

The trial has 4 cohorts with advanced 
dry AMD and GA. Cohorts 1, 2, and 
3 include 12 legally blind patients 
(visual acuity, < 20/200); cohort 4, 
which will include patients with bet-
ter visual acuity and smaller atro-
phy (average visual acuity, 20/125), 
is still recruiting, with 5 of 12 pa-
tients enrolled. (See Table 1 for full 
cohort data). 

Patients underwent short-course, perioperative 
systemic immunosuppression prior to the procedure. 
The eyes with the poorest vision were implanted 
with 50,000 to 200,000 OpRegen cells subretinally 
in suspension either through a standard approach 

with pars plana vitrectomy and retinotomy or using 
the Gyroscope Therapeutics Orbit Subretinal Deliv-
ery System (SDS). 

“The Orbit Subretinal Delivery System is a new 
surgical procedure using novel instrumentation,” 

Riemann said. “A sclerotomy is cre-
ated, [and] a special cannula is placed 
tangentially into the suprachoroi-
dal space and advanced posteriorly 
toward the target area in the macula, 
adjacent to the geographic atrophy.” 

When the target area is reached, 
“a screw drive advances a needle 
through the choroid into the sub-
retinal space,” he said. Next, a lead-
ing balanced salt solution subretinal 
bleb is created. 

“Once we confirm a subretinal 
bleb, we turn a valve and switch 

from balanced salt solution to cells and deliver 
the OpRegen into the subretinal space,” Riemann 
said. “The subretinal injection is accomplished 
without a vitrectomy or retinotomy.”

E F F I C A C Y  R E S U L T S
Patients in cohorts 1, 2, and 3 had no marked, sus-
tained reductions in visual acuity. The 5 patients 
in cohort 4, however, had improved vision up to 
the 1-year follow-up period, including 1 patient 
who experienced a 10-letter gain that was sus-
tained for 15 months. 

“Improvements in drusen retinal outer layers 
and retinal pigment epithelium within the area of 
OpRegen transplant were observed and have per-
sisted in some patients,” Riemann said. “Asym-
metrical progression of geographic atrophy in the 
treated areas has been observed. The change in 
the total area is trending toward slower growth 
in treated versus fellow eyes. Better visual acuity 
and improved reading speed have been observed in 
some early cohort patients and all cohort 4 patients 
after OpRegen.”

A D V E R S E  E V E N T S
There were no reports of acute or delayed inflam-
mation or increases in interocular pressure, but 
all patients reported at least 1 adverse event (AE). 

Stem cells for dry AMD with GA 
show promise in early study
Patients underwent short-course, perioperative systemic immunosuppression prior to procedure
By Michelle Dalton; Reviewed by Christopher D. Riemann, MD

 ◗ The primary 
objective of the trial 
was to assess the 
safety and tolerability 
of subretinally 
transplanted stem 
cell-derived RPE cells 
in patients with dry 
AMD and GA.
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Riemann

Study Design and Population 

PARAMETER COHORTS 1-3 COHORT 4 (ONGOING)

Subretinal dose delivered Cohort 1: 50,000 cells
Cohorts 2-3: Up to 200,000 cells

Up to 200,000 cells

Surgical approach (PPV and 
retinotomy or Orbit SDS) 12 patients, PPV and retinotomy 

3 patients, PPV and retinotomy; 2 
patients, Orbit SDS

GA size—central reading 
assessment ≥ 1.25 mm2 and ≤ 17 mm2 ≥ 4 mm2 and ≤ 11 mm2

Mean GA area 12.7 mm2 7.9 mm2

Mean age 78.3 years 74.6 years

Historical GA growth Not available Square root/year  > 0.25 mm

Cataract status Not defined
Pseudophakic or phakic with Orbit 
SDS

PPV, pars plana vitrectomy; SDS, Subretinal Delivery System; GA, geographic atrophy. (Chart data courtesy of Christopher D. Riemann, MD) Continues on page 24 : AMD
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For systemic AEs, asthenia and malaise were re-
ported by 4 patients. 

“Subretinal pigmentation was common and pre-
sented in 11 out of 17 patients,” Riemann said. 
“[Although] the significance of this remains unclear, 
we believe it may represent a potentially positive 
finding as evidence of long-term survival of the 
subretinally transplanted OpRegen cells.”

Of note, among patients who received vitrec-
tomy and retinotomy, 1 had a retinal detachment 
(successfully repaired) and 13 of 15 patients devel-

oped or experienced an exacerbation of an exist-
ing epiretinal membrane; 1 resulted in a tempo-
rary reduction in vision and required a vitrectomy, 
after which vision was restored. 

“[Although] visual acuity improved after the 
peeling, the need for the vitrectomy to remove 
the epiretinal membrane is important,” Riemann 
said. “Though the cause of these epiretinal mem-
branes remains unclear, we felt as if a possible 
etiology may have been migration of the OpRegen 
cells through the retinotomy in the vitreous cavity 
post transplantation, and this was an important 
underlying reason for us to explore the Orbit Sub-
retinal Delivery System for transplantation of the 
OpRegen cells without a vitrectomy or retinotomy.” 

Neither of the 2 cohort 4 patients operated on 
with the Orbit SDS have developed epiretinal mem-
brane, macular pucker, lamellar hole, retinoschi-
sis, or retinal detachment. However, patients in 
the Orbit SDS group developed small, asymptom-
atic subretinal hemorrhages that resolved on their 
own. The significance of that AE is unknown. ■

Exploring novel gene therapy 
approaches to treat ocular disease
Investigators find that nanoparticles deliver gene therapy successfully in mice, rats
By Lynda Charters; Reviewed by Peter A. Campochiaro, MD

NANOPARTICLES HAVE BEEN used to 
deliver gene therapy to treat age-related macular 
degeneration (AMD) in mice and rats. 

As reported in ScienceDaily, the Johns Hopkins    
University (JHU) investigators used a uniquely 
engineered large molecule that facilitated com-
paction of large bundles of therapeutic DNA to 
be delivered into the ocular cells.1 

This approach does not depend on viral vec-
tors, as many of the gene therapies do, to trans-
port the needed material into the 
cells. The downside of viral vec-
tors is that an immune response 
is produced, and dosing cannot be 
repeated. In addition, the one used 
most often for ocular gene therapy 
cannot carry large genes, the inves-
tigators pointed out. 

“Some of the most prevalent inher-
ited retinal degenerations are due to 
mutations in large genes that simply 
cannot fit into the most commonly 
used viral vector,” said Peter A. Cam-
pochiaro, MD, the Eccles Professor 
of Ophthalmology at the JHU School 
of Medicine in Baltimore, Maryland.

In their research, Campochiaro and Jordan 
Green, PhD, used a biodegradable polymer that 
compacts long expanses of DNA to nanoparticles 
that can enter the cells, which transforms these 

ocular cells into “mini factories” for creating a 
therapeutic protein.

Green is a professor of biomedical engineering, 
ophthalmology, oncology, neurosurgery, materials 
science and engineering, and chemical and biomo-
lecular engineering at the JHU School of Medicine. 

In the first step of the research, Campochiaro 
and Green tested the visibility of the nanoparticles 
once they were in the eye by equipping them with 
a fluorescent protein gene. In this way, they could 

evaluate the location, amount, and 
duration of the gene expression that 
was possible. Remarkably, after 8 
months most of the cells were vis-
ible, marking their places in the cells. 

In the next phase of the experi-
ment, the investigators loaded the 
nanoparticles with a gene for VEGF. 
This worked also. One month after 
the injection, abnormal blood vessels 
developed under and in the retinas 
of each of the 30 rats in the study, 
and at the 2- and 5-month evalua-
tions, the blood vessels were more 
extensive as in untreated chronic 

AMD, they reported. These results indicate the 
durability of the genes in the cells. 

The next step was the test of the feasibility of 
delivery of a therapeutic to the cells to treat the 
disease in genetically engineered mice in which 

a form of wet AMD was developed that is similar 
to the human form. 

In the mouse model, Campochiaro and Green 
reported that there was a 60% reduction in the 
abnormal blood vessels compared to the control 
mice, and they reported seeing the same effect 
again 35 days later.

One potential benefit of this method of treat-
ment is reduction of the number of times patients 
must return to clinics for reinjections of anti-vas-
cular endothelial growth factor (VEGF) drugs, 
and a second one is that visual deterioration may 
be prevented. Jordan described these results as 
“extremely promising.” ■

REFERENCE
1. Johns Hopkins Medicine. Scientists use nanoparticle-

delivered gene therapy to inhibit blinding eye disease in 
rodents. ScienceDaily. July 7, 2020. sciencedaily.com/
releases/2020/07/200707113210.htm

 ◗ One potential 
benefit of this 
method of treatment 
is the reduction 
of the number of 
times patients must 
return to clinics 
for reinjections of         
anti-VEGF drugs. 
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The first FDA-approved pharmacologic 
treatment that targets the root 
pathogenesis of neurotrophic keratitis1-3

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

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

For additional safety information, see accompanying Brief 
Summary of Safety Information on the adjacent page and 
full Prescribing Information on Oxervate.com/HCP. 
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•  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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U
se of anxiety screening questionnaires 
in patients needing intravitreal anti-
vascular endothelial growth factor 
(VEGF) injections may help to iden-
tify individuals at risk for elevated 
pain during the procedure, accord-
ing to results of a study.

The 2-center, noninterventional, prospective 
study was designed to evaluate anxiety levels and 
sleep patterns as predictors of patient perceptions 
of pain following intravitreal bevacizumab injec-
tion. In a regression analysis that controlled for po-
tential confounders, anxiety score measured with 
the General Anxiety Disorder-7 (GAD-7) question-
naire was the only variable examined that inde-
pendently predicted pain. 

There were no statistically significant associations 
between intravitreal anti-VEGF injection pain and 
measured sleep parameters, age, gender, lateral-
ity, diagnosis, previous injections, or surgeon/site.

Intravitreal anti-VEGF injections are the most 
commonly performed in-office intraocular proce-
dure, according to Matthew S. Wieder, MD

“Although generally well tolerated, some patients 
experience pain, and because many patients un-
dergo these treatments on a regular basis for treat-
ment of a chronic condition, pain during the injec-
tion could result in poor adherence to future treat-
ment,” he said. “To identify strategies to combat 
the pain experienced by some patients, several 
studies have evaluated different techniques to de-
crease the pain, including changes in anesthesia 
and injection site.” 

According to Wieder, a resident in the Depart-
ment of Ophthalmology and Visual Sciences at the 
Montefiore Medical Center/Albert Einstein College 
of Medicine, Bronx, New York: “The findings of 
our study support future research of modifications 
that target anxiety to help address pain perception 
of intravitreal anti-VEGF injections.”

Wieder presented the study at the Association 
for Research in Vision and Ophthalmology (ARVO) 
2020 virtual annual meeting. 

Moshe Szlechter, MD, and Irene 
Rusu, MD, performed the injections. 
Szlechter is a retina specialist at KLM 
Eye Care, Brooklyn, New York, and 
Rusu is a retina specialist at Brooklyn 
Eye Center, also in Brooklyn. Both 
are assistant professors of ophthal-
mology and visual sciences at Al-
bert Einstein College of Medicine, 
Bronx, New York. 

Szlechter said the idea for the study 
occurred to him while he was lec-
turing in his community about oph-
thalmology procedures.

“I wound up speaking from the hip and said that 
I can predict based on a patient’s level of stress 
who will feel pain before I even administer the 
injection,” he noted. “I researched the idea after 
my lecture and found no good data to support my 
assertion.”

Szlechter added that it can be interesting to see 
how a psychological state influences a very physi-
ological reaction. 

“A patient’s heightened anticipation and anxiety 
of future pain will actually make the procedure 
more painful,” he said. 

S T U D Y  D E S I G N 
A standard technique was used at the two partici-
pating sites to control for potential confounding 
variables. Patients were given the GAD-7 (possi-
ble range 0-21) and Pittsburgh Sleep Quality Index 
(PSQI; possible range 0-21) to complete prior to 
their injection. 

After the procedure, they were asked to rate the 
severity of pain after intravitreal injection as 0 to 
10 with a visual analog scale. 

A total of 154 patients were recruited, of which 

140 met the inclusion criteria for analysis. The 
total cohort was equally distributed between the 
2 sites. The patients included in the analysis had 
a mean age of approximately 72 years and 56% 
were women. 

The 2 most common indications for the injec-
tions were wet age-related macular degeneration 
(40%) and diabetic macular edema (29%). Mean 
± standard deviation scores were 4.9 ± 5.6 for the 
GAD-7, 6.3 ± 4.1 for the PSQI, and 3.69 ± 2.64 for 

pain. Mean ± standard deviation 
for overnight sleep was 6.7 ± 2.0 
hours and was 7.6 ± 2.6 hours for 
sleep more than 24 hours. 

“Anxiety scores on the GAD-7 
ranged from 0 to 21 and postpro-
cedure pain scores ranged from 0 to 
10, but most patients had low scores 
indicating mild to no anxiety and 
most experienced no or mild pain,” 
Wieder said.

A statistically significant positive 
correlation was found between the 
GAD-7 score and pain. 

For the sleep measures, both previous night’s 
sleep and sleep over the previous 24 hours nega-
tively correlated with pain, and there was a positive 
correlation between PSQI and pain scores (higher 
PSQI score indicates poorer sleep quality), although 
none of the correlations achieved statistical signif-
icance. In the regression analysis that controlled 
for confounding variables, each point increase in 
the GAD-7 score predicted a 0.11-point increase 
in procedural pain score, acccording to Wieder. ■

Improving patient comfort 
with intravitreal injections
Study points to possible role of addressing preprocedural anxiety
By Cheryl Guttman Krader, BSPharm; Reviewed by Matthew S. Wieder, MD

 ◗ Study evaluated 
anxiety levels and 
sleep patterns as 
predictors of patient 
perceptions of pain 
following intravitreal 
bevacizumab 
injection.
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“A patient’s heightened 
anticipation and 
anxiety of future  
pain will actually  
make the procedure 
more painful.”

 Matthew S. Wieder, MD
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Research: Similar endophthalmitis rates 
for generic, branded topical antibiotics
A number of options may offer major cost savings, positive results for patients
By Lynda Charters; Reviewed by Tracy W. Krick, MD

WHEN THE POSTOPERATIVE rates of 
endophthalmitis between brands and types of topi-
cal antibiotics are compared, no single antibiotic has 
clear superiority over another. This finding may lead 
to an opportunity for patients to cut costs by using 
less expensive antibiotics after cataract surgery.

Most cataract surgeons prescribe 
perioperative topical antibiotics to 
prevent infections after procedures. 
Numerous options are available, and 
their costs also vary widely. Inter-
estingly, there is little information 
regarding the rates of endophthal-
mitis infections associated with the 
various topical antibiotics.

In light of that, Tracy W. Krick, MD, and associates 
compared the postoperative rates of endophthalmitis 
among patients who had been treated with different 
types of antibiotics after cataract surgery. The inves-
tigators also sought to determine prescribing patterns 
and the costs associated with the topical antibiotics.

S T U D Y  D E S I G N
This study was a cross-sectional analysis of Medi-
care patients who had Part D coverage and under-
went cataract surgery in 2016. The investigators an-

alyzed the rates of endophthalmitis within 90 days 
after surgery.

The results showed that endophthalmitis rates 
were strikingly similar in almost 600,000 patients 
using different types of topical antibiotics: 0.10% 
with fluoroquinolones, including ofloxacin, moxi-
floxacin, and besifloxacin, which accounted for about 
35%, 15%, and 10.7%, respectively, of patients; 0.09% 
with polymyxins; and 0.12% with aminoglycosides, 
Krick reported.

“The rates of endophthalmitis were low regardless 
of the type of topical antibiotics prescribed. Overall, 
there was no clinically significant difference in the 
rates of endophthalmitis among patients prescribed 
different classes of antibiotics,” she said.

The investigators found that 66.6% of drugs were 
generics and the remainder were brand-name drugs. 
Again, the rates of endophthalmitis were nearly the 
same, at 0.07% and 0.08%, respectively. “Overall, 
this represents no clinically significant difference 
between the generic and branded drugs,” Krick said. 

S U B S T A N T I A L  S A V I N G S 
W I T H  G E N E R I C S

One major difference between the 2 types of  
medications was cost, with branded drugs    

accounting for 80% of the cost of the antibiot-
ics, according to Krick: “The total cost of topical  
antibiotics prescribed for cataract surgery in 2016 was 
about $42.8 million. Of this number, branded moxi-
floxacin and besifloxacin commanded the lion’s share, 
at over $21 million and $12 million, respectively.”

The investigators calculated that if generic drugs 
were substituted for the directly equivalent branded 
prescriptions, the savings would exceed a whopping 
$14 million.

“If one is willing to make substitutions among the 
different types of fluoroquinolones, the potential an-
nual savings are ever greater,” Krick said. With about 
$35 million spent on ciprofloxacin, gatifloxacin, le-
vofloxacin, moxifloxacin, and besifloxacin currently, 
substituting generic for the other types of fluoroqui-
nolones would save more than $29 million in 1 year.

“Our initial analyses did not show a clear superi-
ority of 1 topical antibiotic over another. However, 
we could not account for the use of intracameral 
antibiotics, and the study had limitations of claims 
data, which lack granularity,” Krick said. 

In recent years, intraoperative intracameral antibi-
otics emerged as an alternative to perioperative topi-
cal antibiotics. The 2013 European Society of Cata-
ract and Refractive Surgeons guidelines for preven-
tion of endophthalmitis and the American Academy 
of Ophthalmology’s 2016 Cataract Preferred Practice 
Patterns concluded that intracameral antibiotics are 
an effective method of endophthalmitis prophylaxis. 
A growing body of evidence, including a prospec-
tive treatment study by the ESCRS Endophthalmi-
tis Study Group, found that intracameral antibiotics 
more effectively reduce the risk of endophthalmitis 
compared with topical antibiotics. 

“Our study was unable to evaluate the use and 
costs of intracameral antibiotics due to different pay-
ment mechanism for drugs used during surgery ver-
sus outpatient use in the Medicare system,” Krick 
commented. “[Although] there is a potential to save 
a great deal of money by prescribing generic brands 
over brand-name topical antibiotics, further research 
is needed to elucidate the best practice that would 
improve the value of care delivered to patients.” ■

TRACY W. KRICK, MD
e: ywang148@jhmi.edu
Krick has no financial interests in this subject matter. She is a resident at the Wilmer Eye 
Institute at Johns Hopkins Medicine in Baltimore, Maryland. 

Krick

The rates of 
endophthalmitis were 
nearly the same. This 
represents no clinically 
significant difference 
between the generic 
and branded drugs.
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Surveyed patients express dissatisfaction with efficacy of eye drops 
By Lynda Charters; 
Reviewed by Emily Schoemmell

PATIENTS RESPONDING TO a survey con-
ducted by Ora Inc communicated general dissatisfaction 
with the efficacy of their eye drops. Specifically, they 
said they believe that their eye drops are effective only 
some of the time or not at all.

The 64 respondents had participated in an ocular al-
lergy clinical trial and were part of its database. They 
were asked to respond to a questionnaire to assess the 
degree to which ocular allergies affect their quality of 
life, said Emily Schoemmell, manager, allergy, at Ora, Inc.

Survey participants, with a mean age 
of 50.4 years and of whom 70% were 
women, were residents of Massachu-
setts, New Hampshire, New York, and 
Florida. Of the total number of patients, 
70% were women; 74%, Caucasian; 
20%, Hispanic/Latino; and 6%, Black.

According to Schoemmell, almost 
98% of respondents had nasal and ocu-

lar allergy symptoms, and smaller percentages reported 
experiencing other types of allergies, such as related to 
food (17%), skin (30%), and drug (10%).

The group’s reported symptoms are representative of 
national trends, Schoemmell said. She noted that 50% 
and 47% of patients experience nasal and ocular aller-
gies, respectively, all year. When broken down by sea-
son, 48% of patients have nasal (35%) and ocular (48%) 
symptoms in the spring compared with 0% and 2%, 

respectively, in the winter. “For most patients, allergies 
are triggered by either pollen or dust mites,” she said. 

When asked to rank their top 3 complaints associ-
ated with ocular allergy, participants listed ocular itch-
ing (60%), excessive tearing or watery eyes (27%), and 
ocular redness (18%). When patients were asked to rate 
the impact on daily activities using a scale of 0 (no prob-
lem) to 6 (extremely bothersome), many gave scores of 
5 or 6. “The inability to perform outdoor activities was 
the top complaint,” she said. 

Almost three-quarters of patients reported never seek-
ing treatment from their physicians. Most used OTC drops 
for nasal and ocular allergies and judged the products 
to be effective some or none of the time.

The questionnaire also collected data on dry eye, 
for which 41% of the survey respondents reported  
symptoms. According to Schoemmell, over the various 
periods the survey was conducted nationwide during 
the past 6 years, most patients said that eye drops are  
effective only some of the time or not at all for treating 
their allergy symptoms. ■

EMILY SCHOEMMELL 
e: eschoemmell@oraclinical.com
Schoemmell is manager, Allergy Department, at Ora Inc.

Schoemmell

Examining ocular allergy, quality of life
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DIAGNOSTIC AND INTERVEN-
TIONAL technologies are improving con-
tinuously, and both ends of the spectrum 
are equally important for patients with glau-
coma, with an eye toward individualized 
treatment, according to Thomas Samuelson, 
MD, and Dale Heuer, MD, comoderators of 
a panel discussion with industry leaders. A 
great deal of the discussion focused on IOP 
monitoring, drug  delivery technologies, and 
collection of glauc oma data. Here are some 
of the highlights.

Samuelson is adjunct professor of ophthal-
mology at the Univeristy of Minnesota, and 
in private practice at Minnesota Eye Consul-
tants. Heuer is a retired professor and chair 
of ophthalmology, Medical College of Wis-
consin, in Milwaukee. 

D I A G N O S T I C  A P P R O A C H E S 
A N D  D A T A  C O L L E C T I O N

One such advance that is creating excite-
ment is in interventional glaucoma, which 
is, Ramin Valian, leader of an interventional 
glaucoma team at Allergan, explained, “the 
marrying of IOP monitoring devices to drug 
delivery technologies.” 

This approach will allow patient identifi-
cation and will provide appropriate patient 
management with the right treatment option. 
“IOP monitoring is an evolving technology 
that can advance glaucoma management to 
the next frontier,” he said.

Jane Rady, MS, MBA, senior vice president 
of strategy and business development at Glau-
kos, is looking to futuristic monitoring in the 
form of goggle-based artificial intelligence 
(AI) systems for monitoring visual fields that 
has potential for use at home and in practice. 
“This would provide visual data in a far more 
physician- and patient-friendly fashion,” she 
stated. The downsides of this may be patient 
education to ensure correct use of the technology and 
cost, noted Monika Fischer, MSc, senior marketing 
manager for visual fields, Haag-Streit Diagnostics.  

Another monitoring technology is fluorescence 
lifetime imaging (Heidelberg Engineering). 

Kfir Azoulay, MBA, commented that this is an exciting 

innovation, which allows measurement of the 
fluorescence lifetime. This technology provides  
accurate and very early metabolic imaging at 
stages that are currently invisible to clinicians 
ophthalmoscopically or with existing tech-
nologies. “With this technology, a molecular 
change translates to a new pattern that can 
be detected on the retina upon which AI can 
be applied,” he said. Azoulay, who is head 
of strategy at Heidelberg Engineering, also 
looks to the contributions of faster optical 
coherence tomography engines, acquisition, 
and higher resolution in glaucoma diagnosis.

Bringing monitoring technologies to non-
traditional settings that are connected back 
to the physician lately has become more and 
more of a consideration. Angelo Rago, from 
Global Ophthalmic Diagnostics at Carl Zeiss 
Meditec, believes that this will provide a more 
holistic view of how a patient is progressing 
in glaucoma management. He also noted that 
on the surgical side, preoperative and post-
operative data can be used to ensure the best 
possible outcomes; for exam-
ple, information garnered from 
placement of a toric intraocu-
lar lens using the Callisto sys-
tem (Carl Zeiss Meditec) could 
later be extended to minimally 
invasive glaucoma surgeries.

Fischer also agrees with 
the usefulness of connecting 
the data. “We will see huge 
changes by having everything 
in 1 place in an easy-to-read 
read format,” she said. One 
step further would be the use 
of AI to flow the data in the right direction to 
better determine patient needs. AI, she noted, 
can also help in screening to identify poten-
tial patients with undiagnosed glaucoma.

In line with this, Azoulay noted that early 
accurate identification of patients who may be severely 
affected by glaucoma for the rest of their lives is inher-
ently difficult to achieve because currently, no such 
technology exists. He echoed the sentiment that the 
true solution may be in the conglomeration of data 
from various devices and displaying the data intelli-

gently to clinicians to facilitate individualized decision-
making for patients along with application of deep 
learning algorithms. “Expecting 1 modality to do that 
now is not available in the foreseeable future,” he said.

Rago sees a possible home use in the future for 
optical coherence tomography in predicting visual 
field progression in patients with mild-to-moderate 
glaucoma. “We may see monitoring devices using 
known technologies come to the home that were not 
thought of previously,” he commented.

D R U G  D E L I V E R Y  S Y S T E M S 
The increasing availability of injectable drug delivery 
systems ultimately may replace drop therapy, but this 
would require adjustments in business models and 
patient perspectives to adopt such a different tech-
nology in a glaucoma practice, that is, intergrading 
injectable systems into practice may be more chal-
lenging that it appears, Valian added. In line with 
this thought, Samuelson pointed out, a trend that 
will be helpful to adoption of drug delivery systems 
is the benefit to the ocular surface, because there is 
less toxicity than with topical therapies. 

Rady pointed to the potential safety 
durations of the various injectable deliv-
ery systems as key to their successful 
replacement of topical glaucoma treat-
ment. “The longer the safety duration 
of the therapy, the more likely a product 
will become a first-line therapy. The 
duration of activity and the clinical 
burden on practitioners may or may 
not be the same as seen in the retina 
community. Combination therapies 
will also come into play by providing 
convenience and efficacy for patients 
and physicians,” she commented.

Paul Halen, MS, head of glaucoma and retina at 
Alcon Vision LLC, also sees movement toward a great 
deal of investment in injectable delivery systems that 
will help handle ocular surface and patient compli-
ance issues. “The introduction of combination thera-
pies down the road makes sense,” he said.

Santen is looking toward a number of drug deliv-
ery options, Victor Chan, MS, MBA, pointed out. The 
company has prioritized the development of preser-
vative-free drops to maintain the health of the ocu-
lar surface. ■

Glaucoma devices: Offering 
innovation now and in the future
Panel of thought leaders discusses IOP monitoring, drug delivery, data collection
By Lynda Charters

 ◗ Ophthalmologists 
continue to benefit 
from myriad 
innovations in 
diagnostic and 
interventional 
technologies, allowing 
them to offer better 
results for patients.
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Astigmatism management software 
proving to be accurate, precise 
Newly cleared technology for laser cataract gives ophthalmologists another tool
By Conni Bergmann Koury; Special to Ophthalmology Times®

THE FDA HAS granted 510(k) clearance of a 
new software —cOS 6.0—for a system (Catalys Preci-
sion Laser System, Johnson & Johnson Vision) featur-
ing advanced astigmatism management capabilities 
through a collaboration with Cassini Technologies BV. 

In a validation study of the soft-
ware’s algorithm, investigators 
reported that the iris registration from 
preoperative keratometry and steep 
axis values measurement enables 
identification of the patient’s steep 
axis within 2 degrees of actual cyclo-
rotation in the Catalys user inter-
face in 94% of eyes. 

Used to make relaxing incisions or corneal marks 
for toric IOLs, the astigmatism management function 
saves time and allows for a more efficient workflow, 
according to the findings.

It is known that astigmatism reduces distance and 
near visual acuity, vision quality, and depth percep-
tion.1,2 It has been shown that 38% of US patients with 
cataracts have astigmatism (≥ 1.00 D).3 Due in part to 
limitations in the currently available diagnostic and 
surgical methods for the surgical correction of astig-
matism, it often goes undercorrected or uncorrected.

V A L I D A T I O N  S T U D Y
To assess the accuracy of the femtosecond laser arti-
ficial intelligence (AI) algorithm for measuring cyclo-
torsion in cataract surgery, Douglas D. Koch, MD, and 
colleagues compared an initial set of data with the 
reference, or truth, then applied the AI methodology.4 

Koch, professor and the Allen, Mosbacher, and 
Law Chairman in Ophthalmology, Cullen Eye Insti-
tute, Baylor College of Medicine, Houston, presented 
the results of this investigation during the American 
Society of Cataract and Refractive Surgery 2020 vir-
tual annual meeting. 

The team used a set of 52 eyes to refine and develop 
the software, then validated the algorithm with a 
set of 49 eyes. Preoperative images and data from 
undilated eyes were measured by the Cassini and 
matched with images of dilated eyes captured when 
docked to the Catalys. The goal was to register at 
least 90% of images and achieve an accuracy within 
2 degrees, Koch said.

“For the development set, 3 human graders manu-
ally graded the Cassini and Catalys images to define 
true cyclorotation,” he noted. “This set had to have 
a standard deviation of <2.5 degrees to be included, 

and for docking, the eye was centered ±2.3 mm 
within the liquid optics interface of the suction ring.”

The system’s iris registration software automati-
cally compensates for cyclorotation, displaying on 
the screen the amount of rotation and the alignment 
coordinates. It then indicates a “qual-
ity factor” of “strong match,” “limited 
match,” or “failed match.”

“For the validation eyes, we com-
pared data from the iris registration 
software with images classified by 5 
graders,” Koch said. “We found that 
96% of these eyes (47 of 49) were reg-
istered with acceptable quality read-
ings. For the 2 eyes that failed accord-
ing to the software, the surgeon was 
notified to ensure manual marking. 
We also found that 98% of the reg-
istered eyes, 46 of 47, were accurate 
within 2 degrees.”

The software offers an extremely accurate option 
for astigmatism management, allowing femtosec-
ond laser cataract surgery to fulfill its promise of 
enhanced precision. 

“This step forward cements the technology’s ben-
efit for patients in terms of more exact outcomes, and 
it introduces time-saving elements for surgeons as 
well,” Koch said.  

A S T I G M A T I S M  M A N A G E M E N T
The software creates a streamlined workflow, speeds 
up the surgical process, and improves accuracy. Spe-
cifically, with direct entry of preoperative data, the 
software minimizes data entry verification and man-
ual transcription errors, according to the manufac-
turer. Because it includes automatic calculations of 
the arcuate incision parameters into the treatment 
planning screen with a built-in nomogram, time spent 
on calculations is reduced. 

The system eliminates the need for intraoperative 
registration systems by creating radial laser marks for 
toric IOL alignment with the laser that provide more 
precise alignment than do manual ink marks.5 The 
collaboration with Cassini for iris registration with 
automatic cyclorotation compensation further serves 
to refine the accuracy of astigmatic outcomes, accord-
ing to Johnson & Johnson Vision. 

Koch explained that although data show that man-
ual marking can certainly be precise, it allows for 
virtually no margin of error.

“To me, this means making the marks and then 
diagramming the precise location of the marks in 
a drawing to be taken into the operating room,” he 
said. “Those steps consume surgeon time.” 

Now, with the software’s iris registration capabili-
ties, surgeons can dock the patient 
and let the astigmatism management 
software find the desired alignment 
meridian and create the marks as part 
of the procedure, he said. The soft-
ware will alert the surgeon if it is 
unable to obtain alignment. 

“The robustness of the iris regis-
tration capability of Catalys is excit-
ing, particularly remembering that 
we matched preoperative undilated 
eyes to dilated images obtained when 
the eye was docked using the liquid 
interface,” Koch concluded. “I am 
impressed by the fact that the sys-

tem can so accurately look at an undilated pupil, in 
air, and compare it with a dilated pupil in fluid.” ■
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 ◗ Used to make 
relaxing incisions 
or corneal marks 
for toric IOLs, 
the astigmatism 
management function 
saves time and allows 
for a more efficient 
workflow, according 
to the findings.
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COVID-19 creates disruption, 
opportunity for ophthalmology 
Medical schools and students rise to meet challenges during coronavirus pandemic
By Andrew G. Lee, MD; Special to Ophthalmology Times®

SUMMER IS TYPICALLY a busy and spirited 
season for ophthalmology match candidates. Medical 
students endeavor to build a personal brand, draft 
their personal statements, update their curriculum 
vitae, and secure letters of recommendation in prepa-
ration for their ophthalmology residency applications. 

The greater Houston-Galveston region is blessed to 
4 four medical schools: Baylor College of Medicine, 
The University of Texas Medical Branch at Galves-
ton, The University of Texas Health Science Cen-
ter at Houston, and Texas A&M University College 
of Medicine. Each year, dozens of medical students 
drawn from our 4 medical schools apply for the oph-
thalmology match. 

The Houston Methodist Blanton Eye Institute is 
proud to serve as a career resource for these young 
people, and I have been privileged over the past 25 
years to provide individual and collective faculty 
mentorship to the ophthalmology interest groups, as 
well as personalized career counseling, individual 
brand development consulting, and mock interviews 
to prospective applicants for ophthalmology residency. 

Last year, we matched 27 of 30 applicants from 
the Houston area to ophthalmology in the United 
States. This year has been different. The coronavirus 
disease 2019 (COVID-19) pandemic has complicated 
this time-honored process, creating both disruption 
and opportunity for this year’s ophthalmology appli-
cant class and beyond. We discuss the impact that 
COVID19 has had on our ophthalmology process for 
our medical students this cycle.

U N I Q U E  C H A L L E N G E S
Ophthalmology applicants face novel challenges stem-
ming from COVID-19 disruption.1 Many US medical 
schools delayed or canceled their clinical rotations at 
the start of the outbreak. After their local academic 
institution rotations resumed, some students discov-
ered that their updated schedules conflicted with oph-
thalmology’s early application deadlines, restricting 
opportunities to complete electives before applying.   

Social distancing measures have reduced testing 
site availability nationwide, requiring rescheduling 
and in many cases preventing students from taking 
United States Medical Licensing Examination (USMLE) 
steps 1 and 2 clinical knowledge (CK) exams.

Domestic and international travel restrictions have 
hindered medical students’ enrollment in away ro-
tations. (Most were canceled anyway). Applicants 
who do not have a home ophthalmology program 

rely heavily on away rotations to grow their network 
and secure letters of recommendation. In addition, 
although “audition electives” are officially discour-
aged, many applicants from lesser-known medical 
schools depend on away rotations to prove their worth 
at desirable residency programs.

In response to the disruption by COVID-19, the 
Association of University Professors of Ophthalmol-
ogy and the San Francisco Match announced several 
modifications to this year’s application cycle, includ-
ing the following:

> Application deadlines will be extended by 2 to 4 weeks 
to adjust for delayed rotations.
> Step 2 CK scores and away rotations are not required 
in the application process.
> Just 1 letter of recommendation from an ophthalmolo-
gist will be required.

A C C E L E R A T E D  I N N O V A T I O N 
This fall, many residency programs will implement a 
remote interviewing model, replacing the traditional 
in-person visit with video interviews, virtual tours, 
and supplemental online information. Remote inter-
viewing will undoubtedly reduce financial costs for 
interviewees (averaging $5704) but may incentivize 
an increase in overall applications, exacerbating the 
already onerous review process for ophthalmology 
program directors. 

For the Ophthalmology Match, the validity, reli-
ability, and efficacy of a face-to-face versus virtual 
interview remains unclear. Programs’ ability to re-
cruit top applicants may be particularly affected: A 
2010 pilot study at the University of Arizona showed 
no differences in the ophthalmology program’s rank-
ing for face-to-face versus video interviewees. How-
ever, a majority of these video interviewees recom-
mended a mandatory facility tour to supplement their 
virtual interview, demonstrating the value placed on 
in-person experiences by applicants.

Prior studies have identified numerous drivers for 
a successful ophthalmology match, including Alpha 
Omega Alpha Honor Medical Society status, USMLE 
scores, geography, medical school ranking, research 
publications, and presence of a home ophthalmology 
program., However, given the increased uncertainty 
and projected variability in this cycle’s applications, 
program directors may be inclined to weigh quan-
titative factors such as grades and test scores more 
strongly than in prior years. Alternatively, programs 
may perceive “known commodity” candidates, such 

as applicants from their own institution, as less risky 
and more attractive.

It remains to be seen which, if any, of these modi-
fications will continue once the COVID-19 crisis sub-
sides. One thing is certain: The results from this year’s 
match will be heavily analyzed for years to come as 
the debates on application volume, interview sched-
uling, and holistic review continue.

G R E A T E R  I N S P I R A T I O N
Li Wenliang, MD, an ophthalmologist in Wuhan, 
China, was the first physician to notify the world of 
COVID-19. Months later, tragically, he died after con-
tracting the virus while treating patients. His story 
may be hammered into cliché by the end of this ap-
plication cycle, but his legacy has made a genuine 
impact on this year’s class of applicants. 

For many candidates, COVID-19 has confirmed the 
global need for ophthalmologists and reinforced its 
vital impact on public health. 

For many others, COVID-19 showcases the future 
of ophthalmology and the necessity of innovation 
beyond the clinic, from delivery models such as tele-
medicine to policy advocacy such as the Paycheck Pro-
tection Program. Despite the unprecedented COVID-
19 challenges, we believe this year’s ophthalmology 
match class will be better equipped, informed, and 
inspired to tackle the future of ophthalmology than 
any class before. ■
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The pros and cons of outsourcing billing
Working with a third-party company can have its ups and downs for practices
By Jordan Rosenfeld

BILLING IS A crucial part of every physician 
practice, no matter the size. To do it right requires 
dedicate billers and coders, and constant oversight 
of claims and reimbursements. Physicians may won-
der when it is time to outsource billing to a third-
party company. 

Dan Schulte, senior vice president of healthcare 
at HGS, a global business outsourcing company, 
offered some pros and cons for outsourcing.

T R I G G E R  E V E N T S
If unsure whether to outsource billing, Schulte said 
physician practices can use the follow circumstances 
as guidelines:

> Your patient accounting system is old and needs replacing.
> You have chronic problems with credentialing issues.
> You’re seeing constant change in reimbursement models.
> You have weak net revenues and poor cash recover-
ies based on your expectations.

If any or all of those trigger events apply to a prac-
tice, it is probably a good idea to outsource. While 
cost of outsourcing is a concern for many physi-
cians, Schulte noted that not doing so is leaving more 
money on the table.

“The revenue cycle is a complex process and for 
those who think they have an absolutely clear un-
derstanding of all the issues, I have a surprise for 
them—there will be a rude awakening at some point 
that they did something wrong,” he added. 

P R O S  O F  O U T S O U R C I N G
The most significant point in favor of outsourcing 
billing is having “a trusted partnership…that a pro-

fessional revenue cycle partner can bring,” Schulte 
said. This includes being able to give a practice clear 
direction to improve revenue and having a compre-
hensive knowledge of regulatory issues from the fed-
eral government and payers.

“A revenue cycle partner is making sure the demo-
graphic data is correct, that the bill is correct, that 
it goes through the clearing house correct, that the 
payer receives it,” Schulte explained.

Additionally, he says that an outsourcing partner 
can offer helpful analytics that allow the practice 
to have a clear picture of what is happening with 
their accounts. “[They] can report back to you how 
accounts receivable is aging, if payers are misbe-
having, how patients are responding to changes in 
reimbursement,” to name a few, he says.

They can also help physicians negotiate better con-
tracts with payers if the analytics reveal that the cur-
rent contract isn’t working for the physician.

While Schulte agreed that practices can “grow their 
own talent” by hiring and training billing and cod-
ing staff, he points out a significant barrier.

“People change jobs and careers,” he said. “When 
you have a small staff working for you and one 
of them leaves, you have to start from scratch to 
replace them.”

In an outsourcing relationship, there is always a 
team of people available to ensure claims are handled.

W H E N  N O T  T O  O U T S O U R C E
Not every situation allows for outsourcing, how-
ever. Some specialists may have more complex bill-
ing procedures that require clinical review, such as 
cardiothoracic surgeons, he said. “That is not some-

thing that can be outsourced very easily because 
you need to have a high degree of knowledge of the 
discipline itself.”

And any other situation in which “an intimate 
relationship between case management and care 
planning for a particular patient requires a closer 
touch,” such as mental health services, that would 
not be a great fit for an outsourcing service.

H O W  T O  S E L E C T  A  G O O D 
O U T S O U R C I N G  P A R T N E R

For practices that decide to outsource, Schulte offered 
the following pearls for selecting the right partner.

> Proven expertise. The vendor should have a solid repu-
tation and understanding of your needs as a practice.
> Solid references. Schulte recommends asking for rec-
ommendations for other practices like yours; then you 
will have evidence that the partnership works for your 
kind of model.
> Transparency. The vendor should provide clear infor-
mation up front about the terms of the agreement, fee 
structure and implementation plans. There should be 
no hidden costs.
> Current technology. Ask for clarity that the vendor is 
using the most current technology to get the work done.

“Overall the final question is: Can the vendor do 
for you what really needs to be done? You are not 
looking for their basic skills; you want them to de-
liver what you need,” Schulte concluded. ■
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Ophthalmology taking the          
treatment conversation online
Social media sites offer physicians an opportunity for patient education
By Lynda Charters; Reviewed by Heba Mahjoub, BS

OPHTHALMOLOGISTS HAVE A way to 
be more active in educating their patients: A recent 
analysis of a subreddit on eye triage indicated that 
patients are seeking information from other patients 
and optometrists rather than ophthalmologists.

Evidence shows that patients 
are turning increasingly to social 
media to get medical information. 
One of these outlets is Reddit, a 
popular, growing platform that al-
lows users to share stories, seek 
and post information, and engage 
in discussions with other users on 

every topic imaginable. 
Patients have sought information on medical top-

ics such as urinary incontinence, rheumatoid ar-
thritis, human papillomavirus, and underage use 
of Juul products, according to Heba Mahjoub, BS, 
and colleagues Shameema Sikder, MD, at Johns Hop-
kins University in Baltimore, Maryland, and Arpan 
Prabhu, MD, at the University of Arkansas for Medi-
cal Sciences in Little Rock. 

Mahjoub is a medical student at Johns Hopkins 
School of Medicine in Baltimore. 

To determine patient concerns, improve online 
sources of patient education, and help predict and 
circumvent areas of confusion be-
fore patients depart from a clini-
cal appointment, the investigators 
wanted to understand what infor-
mation patients were seeking on 
ophthalmologic topics on the sub-
reddit “eyetriage,” created in Janu-
ary 2019 (reddit.com/r/eyetriage). 
This subreddit focuses on patient 
concerns rather than ophthalmolo-
gists who share information among 
themselves.

Mahjoub and her colleagues 
manually collected and assessed 
the first 22 posts and their first 3 
comments in each month of 2019. 
The posts were sorted by date and 
time, type, content, emotional tone, 
and numbers of upvotes and reply 
comments. The reply comments, 
the investigators explained, were 
characterized based on content, 
emotional tone, time of comment, 
and user background. 

Two authors independently reviewed and coded 
all posts for inclusion in the final database.

R E S U L T S  O F  T H E  A N A L Y S I S
The investigators analyzed 200 posts and 456 replies. 
The vast majority of posts, 198 (99%), were ques-
tions—another post was information and another 
was humorous—and 26 (13%) included an image. 
Thirty-two unique post codes were generated, along 
with 11 reply comment codes, Mah-
joub reported. 

“Regarding the post codes, the most 
common codes were seeking diag-
nosis [21.0%], surgical complication 
[11.5%], and alternative medication 
options [6.50%],” she said.

Others included surgical options 
(5%), blurred vision (4%), and trauma-
induced deficits (4%). 

When possible, the investigators identified the users 
who replied to each post. The top comments (Figure 
1) were from self-identified patients (36%), optome-
trists (33%), and ophthalmologists (11%); others in-
cluded unspecified users (9%), optometry students 
(3%), and certified ophthalmologist assistants (2%).

The top comment codes for the replies were treat-

ment advice (34.7%), advice deferred to other health 
specialists (15.4%), and sharing information (13.2%).

I M P L I C A T I O N S
“The results provide some insight into what ophthal-
mology patients are asking online,” Mahjoub said.

Clarification of diagnoses was one theme iden-
tified. Based on this, the investigators speculated 
about the helpfulness of giving ophthalmology pa-

tients access to clinic notes to help 
clear any confusion.

The legal ramifications of shar-
ing medical advice online was also 
highlighted. Some providers, Mah-
joub pointed out, might be cautious 
about so doing out of fear of mis-
guiding patients who had not been 
assessed during an appointment. 
“It is important to use social media 

as a supplemental tool rather than as a substitute 
for an inpatient appointment,” she emphasized. 

Another aspect is that providers who are cautious 
about misguiding patients might use social media 
to educate one another in clinical practice and aca-
demia, she said.

Finally, Mahjoub pointed out, controversy may 
exist about using social media 
because providers view this as 
an encroachment on their fields.

“It will be interesting to see 
the role of social media in future 
practice,” she said. 

“The results showed that there 
clearly is a growing need for medi-
cal professionals to advise patients 
online in a regulated manner. In-
corporation of board-certified oph-
thalmic providers could ease the pa-
tient burden and clarify the source 
of most patients’ concerns before 
they leave a medical appointment. 
This realm has the potential to be 
advertised by various ophthalmic 
societies, such as the American 
Academy of Ophthalmology.” ■

HEBA MAHJOUB, BS
e: hmahjou1@jhmi.edu
Mahjoub has no financial interest in this subject matter.

 ◗ Ophthalmologists 
have the opportunity 
to educate patients’ 
view of social media 
sites.
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ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

maximize office efficiencies and increase revenues
ü Offices in New York and Florida

Telehealth and MIPS expertise to maintain 
practice profitability.

WWEE  AARREE  IINN  TTHHIISS  TTOOGGEETTHHEERR
Call or e-mail today for a FFRREEEE  PPRRAACCTTIICCEE  AANNAALLYYSSIISS
O: 516-922-9571 • C: 516-830-1500 • info@pmbiller.com • www.pmbiller.com

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

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

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals, industry experts and prospects by placing your ad here!

DIGITAL IMAGING

FUNDUS PHOTO, LLC 
   +1 314 533 6000   fundusphoto.com       

Sustaining Member - Ophthalmic Photographers Society

Visit our website to learn why we care about your business!

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

FDA 510(k) cleared in the US and CE in Europe/UK

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

Fundus Photo, LLC is the oldest & only independent eye imaging    

company delivering the following to meet the needs of today's 

professional ophthalmic practice:

PRACTICE FOR SALE

Reach your target audience. 
Our audience.
Practicing ophthalmologists. 
Contact me today to place your ad.

Joanna Shippoli
(440) 891-2615  •  jshippoli@mjhlifesciences.com

Recruitment Advertising 
Can Work For You!

 
Reach highly-targeted, market-specific business 

professionals, industry experts and prospects  
by placing your ad here!

ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

Ready
to reach

https://fundusphoto.com
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Ready to reach
ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

SOUTH DAKOTA

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

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

  Call is 1:5

  Work 4.5 days per week

  Competitive compensation and comprehensive benefit package

  Excellent retention incentive & relocation allowance

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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals, industry experts and prospects by placing your ad here!

https://www.sanfordhealth.org/physician-opportunities/openings
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Treating Age-Related  
 Macular Degeneration

INSIGHTS

Join Drs. Caroline Baumal and David Eichenbaum 
as they discuss critical issues that define the 
understanding and treatment of advanced 
neovascular AMD. 

Topics include the impact of anti-VEGF, treatment 
paradigms and durability, use of artificial 
intelligence, and the continuation of clinical 
studies or treatment during the current pandemic.

Watch the video series:

in 2020

ModernRetina.com/amd-2020

https://www.modernretina.com/view/treating-age-related-macular-degeneration-in-2020
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