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R
esearchers began explor-
ing the genetic connection 
between age-related macular 
degeneration and COVID-19 

after the emergence of new data 
showed patients with AMD had 
worse COVID-19 disease, morbidity 
and mortality outcomes than those 
who didn’t have AMD. Notably, the 
risk for severe infection was much 
higher in AMD compared with 
type-2 diabetes (21 percent) and 
obesity (13 percent).1 Neovascular 
AMD in particular was associated 
with a higher risk of severe infection 
compared with dry AMD.2

Considering these findings, study 
co-author Manju L. Subramanian, 
MD, FACS, an associate professor of 
ophthalmology at Boston University 
School of Medicine, says her group 
decided to conduct a genome-wide 
association study to see if they could 
find a potential genetic basis for 
AMD and COVID-19 that could 
explain why patients with AMD 
experienced such severe COVID-19 
infections. They identified a novel 
association between the two diseas-
es near the platelet-derived growth 
factor B (PDGFB) gene.

To investigate the two diseases’ 
shared genetic architecture, the 
researchers analyzed summary 
statistics from the AMD Genomics 
Consortium genome-wide associa-
tion study, which included 16,144 
AMD cases and a control cohort 
of European ancestry (n=17,832). 
They also used the COVID-19 Host 

Genetics Initiative website, round 
5, for summary statistics on three 
European-population COVID-
19-related outcomes: critical illness; 
hospitalization; and infection rates. 
Genetic correlations and pleiotropy 
(i.e., cross-phenotype meta-analysis) 
of AMD and COVID-19 were 
performed along with expression 
quantitative trait locus, differential 
gene expression and Mendelian 
randomization.  

The researchers found a signifi-
cant genetic correlation between 
AMD and COVID-19 infection as 
well as genome-wide-significant 
associations near the PDGFB gene. 
The rs130651 allele was significant-
ly associated with increased PDGFB 
gene expression in multiple tissues 

and T-cells. PDGFB expression was 
highest in AMD cases vs. AMD 
controls, and during the peak  
COVID-19 symptom stage (days 
11 to 20) vs. the early COVID-19 
symptom stage (days 0-10) in in-
fected patients over the age of 40.

“Platelet-derived growth factor 
is one of several factors, including 
vascular endothelial growth factor, 
that play a role in wound repair and 
angiogenesis,” Dr. Subramanian 
says. “The PDGFB gene encodes 
a version of this protein. This gene 
may also be involved in angiogen-
esis during retinal development and 
in pathological neovascularization.” 

Dr. Subramanian says her group’s 
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findings confirm that both AMD 
and COVID-19 are complement-
mediated disorders. “When patients 
have severe COVID-19 infection, 
they may experience an acute 
inflammatory response called a cyto-
kine storm, which is a complement-
mediated process,” she explains. 
“Previous studies have identified 
genetic variants in AMD associated 
with complement dysregulation, 
and because of this, complement-
targeting therapeutics are being 
investigated, with one recently 
approved for dry AMD—Syfovre 

(pegcetacoplan; Apellis Pharmaceu-
ticals) for geographic atrophy which 
targets C3, the main protein of the 
complement cascade.

“Because these two diseases share 

some genetic architecture, AMD 
patients are at an increased risk for 
severe COVID-19 infection and 
mortality,” she says. “Be sure to 
remind your AMD patients to get 
their vaccines and take precautions. 
Future studies will help us better 
understand the two diseases’ shared 
pathology and risk factors.”

Dr. Subramanian has no related 
financial disclosures.

1. Ramlall V, Thangaraj PM, Meydan C, et al. Im-
mune complement and coagulation dysfunction in 
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Vuity Approved by FDA for Twice-a-Day Dosing 

Review newsReview news

U
.S. presbyopes may be able to 
get more efficacy from Vu-
ity eyedrops, thanks to a new 
labeling change. Originally 

approved for once-a-day dosing, 
the FDA recently approved Vuity’s 
dosage for twice-a-day, which will 
enhance its duration of use.

Vuity by Allergan, an AbbVie com-
pany, is a pilocarpine HCl ophthal-
mic solution that uses the eye’s abil-
ity to reduce pupil size to improve 
near and intermediate vision while 
maintaining some pupillary response 
to light. Results during the first two 
FDA clinical trials, GEMINI 1 and 
GEMINI 2, saw the effects of a sin-
gle dose of Vuity lasting for approxi-
mately six hours. In a separate trial, 
the Phase III VIRGO trial, 230 par-
ticipants aged 40 to 55 years old with 
presbyopia were randomized to take 
Vuity (n=114) or a placebo (vehicle 
alone, n=116). This trial lasted 14 
days, with participants receiving one 
drop in each eye twice daily, with 
each dose administered six hours 
apart. The results of the trial proved 
that Vuity can be administered twice 
daily to improve a patient’s sight for 
nine hours, as opposed to six hours 

from a single dose.
“There’s a subset of patients who 

take Vuity that feel that it works, 
but doesn’t work long enough,” said 
Y. Ralph Chu, MD, CEO and chief 
medical officer at Chu Vision Insti-
tute. “Having this FDA approval 
showing that it’s safe, and it actually 
is effective and extends the duration 
of Vuity, is important and it’s going 
to expand the number of people that 
will be happy with Vuity.”

The recognition of Vuity’s safety 
by the FDA for twice-daily dosing 
is a step in the right direction, but 
adverse effects shouldn’t be over-
looked. Clinical trials reported that 
greater than 5 percent of participants 
experienced headaches and eye ir-
ritation. Other reactions reported in 
1 to 5 percent of participants during 
the trial were visual impairment, 
eye pain, blurred vision and vitreous 
floaters. Additionally, Vuity has been 
reported to cause temporary dim 
or dark vision, a caution for Vuity 
patients driving at night or operating 
heavy machinery. 

“I do think that patients should 
have a full eye exam screening 
before any therapy, including phar-

macological therapy,” says Dr. Chu. 
In his experience, he has found that 
it is best to educate patients about 
their presbyopia treatment options 
before prescribing Vuity. Patients 
he’s treated with Vuity, including 
himself, have reported positive out-
comes with this therapy. 

“It does what it’s supposed to do. 
It extends the duration of time, and 
we haven’t seen an increase in side 
effects,” says Dr. Chu. He notes 
that the second dose of Vuity wasn’t 
extending the number or duration 
of previously reported side effects. 
Dr. Chu describes Vuity as a lifestyle 
tool for his patients, potentially al-
lowing them to be more active.

“I’m excited for the future of 
presbyopia treatment. More options 
will be available because everyone 
has a different response to different 
medications,” says Dr. Chu. Many 
observers consider Vuity, as the first 
approved presbyopia eye drop, to be 
paving the way for other presbyopia 
drops in the FDA approval pipeline. 
“I think it’s important to have as 
many choices as possible because 
everyone is a unique individual.” 

Blocking PDGF signaling may inhibit some neovas-
cularization processes and may serve as a potential 
therapeutic target; however, combined anti-VEGF 
and PDGF signaling antagonist therapy hasn’t yet 
demonstrated better outcomes than anti-VEGF 
monotherapy. Both Ophthotech’s third Phase III trial 
for Fovista (pegpleranib) and Regeneron’s Phase II 
trial for rinucumab (anti-platelet-derived growth 
factor receptor beta antibody) failed to meet their 
primary endpoints of BCVA gains compared with 
intravitreal anti-VEGF injection alone.
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Matthew Chapin  Andover, Mass.
JOseph B. Ciolino, MD   Boston

When and how to bring in a chief execu-
tive offi cer to lead a project is one of the 
primary questions for physician entrepre-
neurs. In prior columns, we’ve discussed 
many considerations related to early stage 
product development and the journey of the 
physician entrepreneur. There usually comes 
a time when the entrepreneur will realize 
they need support from someone who has a 
different skill set and experiences for taking 
a new treatment, technology or idea to the 
next level as a company, and decides it’s the 
right time to bring in a CEO (see February 
2015’s OPDI, “The Scientist-Entrepre-
neur as CEO”). 

Here, we’ll look more at the 
question of “how,” now that 
you’ve made the decision to fi nd 
a CEO, and discuss some consid-
erations we’ve seen working with 
our client partners in their process 
of fi nding their fi rst CEO.

In the recently released book, “For Blood 
and Money: Billionaires, Biotech and the 
Quest for a Blockbuster Drug,” author Na-
than Vardi details the exciting, multifaceted 
journey of the development of Pharmacy-
clic’s blockbuster drug Imbruvica, and of 
the competing drug Calquence by Acerta 
Pharma. The book offers many lessons, and 
is a captivating case study of the interplay 
of founders, early investors, venture capital, 
developers, key opinion leaders, employees 
and exit strategies. It highlights the many 
players involved in the successful identifi ca-
tion, development and launch of a success-
ful drug, and the importance of using your 
network of contacts to surround a project 
with the best people possible. 

Also of note, the book tells the tale of 
how an individual with no pharma develop-
ment background (but being very driven 
to get things done) came to become CEO 
of what became an extremely successful 

product, and one of highest profi le exits in 
biotech. This shows that there’s no specifi c 
mold for a CEO of a biotech fi rm, or a stan-
dard process for the transition from founder 
to new CEO. The story also highlights how a 
drug can be identifi ed on the shelf of a phar-
ma company, and ultimately be acquired 
for very little (in the case of Calquence, it 
originally was spun out of large pharma for 
just $1,000!), and that a single entrepreneur 
founder can have the opportunity to acquire 
a product, incubate it and bring it forward 
to a point where they then need to bring in 
someone else who can help bring it to the 

next level. We often refer to these client 
partners we work with in early stages as just 
“a physician and a molecule,” referring to a 
program early in its life prior to actually be-
ing an established start-up company. 

Next, we’ll describe some key lessons 
we’ve seen entrepreneurs learn as they go 
through the process of identifying the profi le 
of the fi rst CEO, where to fi nd someone and 
how to engage.

First, start with what’s needed as a skill 
set, recognizing there’s no one person who 
has all the necessary skills. As highlighted in 
Vardi’s book, there’s no set profi le. Instead, 
it’s more a matter of what your program 
needs at that point and in the near future. 
Certainly, in most cases there is need for 
capital, so experience with and networks for 
fund raising are important; but is the focus 
on angel investors and high-net-worth indi-

viduals, or a larger Series A venture round 
or strategic pharma (or all of the above, as 
is often the case) and what will those inves-
tors be looking for in a new company? Rec-
ognizing that individuals may have strengths 
in one or more of these categories, what 
type of investors and relationships—and 
thus what type of road show—are needed? 
For example, is the fi rst year focused on put-
ting together a license deal on the drug or 
on a drug delivery platform for the lead drug 
candidate? Or is it focused on identifying 
and negotiating with the right contractors/
partners to surround the project with, or 
managing your IP strategy and portfolio? Ul-

timately, being a strong project manager 
who can identify rate-limiting steps 

and key value-infection activities, 
and make good decisions, is 
necessary for the early CEO, 
since they’ll ultimately wear 
multiple hats. In “The Business 

of Venture Capital” by Mahendra 
Ramsinghani, the author provides 

a comprehensive discussion from the 
viewpoint of a venture fund, including how 

a VC performs due diligence on potential 
CEOs. From that perspective, while emo-
tional intelligence and technical skills are 
important, those skills need to be matched 
with drive, the ability to defi ne short term 
goals, rapid execution and the ability to 
simply get stuff done. When answering the 
question, a good way to look at it is: Is the 
project/company in a better place with this 
person as CEO? Also referenced in that book 
is a famous statement by Warren Buffet that 
the three key factors to look for in a CEO are 
integrity, intelligence and energy.

Talking with various individuals with 
different skill profi les will also help identify 
what type of person will fi t best. Be patient. 
Make use of your networks, and the exten-
sive unique connectedness within our small 
niche industry space of ophthalmology. It 
may be someone coming out of a recent 
exit from a large pharma fi rm, or transition-

The Journey of the New Physician-Entrepreneur: 
Hiring a CEO

Ophthalmic Product Development Insights
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ing from another development company. 
Consider this process as your fi rst opportu-
nity to pitch your project and then refi ne the 
pitch so that it ultimately will be polished 
when you eventually present it to investors 
and partners. We’ve seen companies shift 
indication selection, dosing and overall 
strategy based on the evolution of their 
discussions with CEO candidates and the 
subsequent refi ning of their plans. This can 
be a healthy process, as long as you keep 
the end goal in mind.

There are cases in which one individual 
may decline at fi rst, but then, after repeated 
discussions and some time to explore and 
vet the opportunity with their own network, 
they become more excited about it and ac-
cept the position. Because the ophthalmol-
ogy space is such a close knit industry, don’t 
burn bridges. If someone declines your CEO 
position (or you decide it’s not a good fi t), 
and then you consider them for a subse-
quent project (because, of course, you are a 
serial entrepreneur), discussions will circle 
around again and that person could then be 
a great fi t for that next project.  

One person won’t have all the expertise 
you need for your venture, but you can get 
this expertise by bringing on other team 
members. Beyond the CEO role, you’ll want 
to surround yourself with the best team pos-
sible, which can be made up of consultants, 
independent members of the board of 
directors, scientifi c advisory board members 
and other management team members. You 
want some super connectors, and that’s a 
skill set that could be advantageous for a 
new CEO.  You also may not need, for exam-
ple, a chief medical offi cer at the beginning. 
Yet, if you’re maintaining an academic affi li-
ation, your institution may have guidelines 
that you can’t take on executive “C-level” 
roles. Thus, you need to ask the questions: 
Do you need a chief medical offi cer? Can 
the role be satisfi ed through other means 
as above? Can you as the founder serve the 
purpose, or do you prefer to actually not 
take that responsibility on yourself?  One 
question you may ask yourself is, if you don’t 
take a C-level position or title associated 
with an operational role, are you indicating 
to outsiders that somehow you are less 
involved, when the opposite may actually be 

true? In some cases, a founder may choose 
to sacrifi ce giving themselves a title, such 
as Chief Medical Offi cer, because that title 
could be offered to someone else and would 
provide an opportunity to attract stronger 
team members.

Approaching the Discussion 
And Structure
Be realistic: Is this role necessarily full-time 
from the beginning, or can it be part-time? 
Part-time may be perfectly adequate as you 
balance the compensation structure. How 
fast will the program proceed, and when (not 
“if”) will it require a full-time position? And is 
this fi rst person expected to become full time 
and lead it for the duration, or are they fi lling 
a needed role to transition the company to 
the next step, at which time someone else 
with perhaps other or additional skills (such 
as experience building a commercial sales 
team) would come in to move the program to 
the next level at the right strategic time? 

You may not be able to pay someone a 
salary from the start and this is particularly 
true if you have yet to secure funding. Also, 
some new CEOs want to see the founder 
(you) have at least some skin in the game 
as a sign of commitment, even if it’s just 
a minimal monthly stipend. Whatever you 
choose, it’s neither right nor wrong, but could 
depend on if the potential CEO is open to 
being compensated initially in equity with 
no cash component up front, or if they need 
some form of salary. It helps though to have 
a CEO that will be willing to go the distance 
and show their commitment, because when 
it comes to cash fl ow, as early development 
typically never goes according to the original 
plan and budget, it helps to know if that 
person will defer compensation in order to 
prevent running out of cash. Set expecta-
tions early. We’ve seen conversations drag 
on when there was large gap in the approach 
to compensation up front that should have 
been quickly addressed one way or the other.

The early stage isn’t just about what the 
CEO will get for compensation, but it’s also 
an opportunity for the CEO candidate to 
assess the founder, as well. The CEO will 
be responsible for building the team and 
managing the evolving cap table. What are 
the views the CEO candidate has for how the 

you should be compensated or involved in 
the future direction of the company? There 
are cases in which there’s a signifi cant gap 
between what the founder expects to main-
tain as their own share and what the new 
CEO may expect. It’s all a matter of aligning 
on your overall philosophy.  

In conclusion, you may have spent years 
developing and planning this enterprise, 
and now you’re making the decision to bring 
someone in as CEO. There are different 
views on what type of person may be a good 
fi t, and it’s all about what’s right for your proj-
ect and its ability to get to a value infl ection 
point as effi ciently and rapidly as possible. A 
key skill set comprises decision-making, risk 
assessment and management, the ability to 
rapidly execute plans, and experience in tak-
ing calculated risks. Can the CEO candidate 
perform the analysis necessary to make 
tough decisions even with incomplete infor-
mation and move the program forward? One 
of the top jobs of the CEO is to fi nd capital. 
Will they be able to represent you and the 
company in the way you want and to raise 
the needed funds? Is the candidate a super 
connector that will fi nd the right expertise to 
bring in, and turn over all the stones needed 
to fi nd funding, and make use of their own 
connections? 

At end of day, it’s a partnership. Bringing 
someone into a project on which you’ve fo-
cused for months or years is a key decision 
that needs to be well thought out in order to 
create an effective partnership in which you 
both work well together.

Mr. Chapin is a senior vice president of 
the Asset Development & Partnering Group 
at Ora. Ora offers drug, biologic and device 
consulting; preclinical and clinical research 
execution, regulatory, and development and 
business strategy to support its clients.  

Input on this column was provided by 
Joseph B. Ciolino, MD, associate professor 
of ophthalmology at Massachusetts Eye and 
Ear Infi rmary, and founder of two start-ups, 
Fontana Bio and Theroptix. The author wel-
comes your comments or questions regarding 
product development.

 Please send correspondence to mchapin@
oraclinical.com or visit www.oraclinical.com.
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IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known hypersensitivity  

to aflibercept or to any of the excipients in EYLEA.

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

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

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

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

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

endophthalmitis and retinal detachment.
•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, 

vitreous detachment, vitreous floaters, and intraocular pressure increased.
•  Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye 

examinations. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

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

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2023, Regeneron Pharmaceuticals, Inc. All rights reserved.   777 Old Saw Mill River Road, Tarrytown, NY 10591   02/2023   EYL.23.02.0167

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

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. February 2023. 2. Brown DM, Schmidt-Erfurth U,  
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052. doi:10.1016/j.
ophtha.2015.06.017 3. Data on file. Regeneron Pharmaceuticals, Inc.

FIND OUT MORE
 at hcp.eylea.us

For vision and anatomic outcomes
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), 
Diabetic Macular Edema (DME), 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.
5.4 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 (5.4)]
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 adult 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 central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and 
GALILEO) and 91 patients following branch retinal vein occlusion (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).
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 
adult patients 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 in adult patients 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  
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EDITOR’S PAGE

I
n 1997, Mary Schmich, a Pulitzer-
prize winning columnist for the 
Chicago Tribune, wrote a column 
that read as a “hypothetical” 

speech to that year’s graduating class. 
The idea was to impart wisdom ac-
cumulated after decades of life to a 
younger generation just starting out, 
to clue them in on things the author 
wished she had known when she 
was a fresh-faced 22-year-old. One of 
her nuggets was, “Don’t worry about 
the future. Or worry, but know that 
worrying is as effective as trying to 
solve an algebra equation by chew-
ing bubble gum. The real troubles 
in your life are apt to be things that 
never crossed your worried mind. 
The kind that blindsides you at 4 
p.m. on some idle Tuesday.” 

Unfortunately, our lives in general, 
and medicine in particular, are full of 
examples of things that we just took 
for granted as safe but which turned 
out to surprise us with some negative 
effect.

For centuries, people ingested St. 
John’s Wort, a common nutritional 
supplement mainly used to help ele-
vate depressed moods. The substance 
seemed innocuous enough. In 2000, 
however, a study reported the case 
of a transplant patient who had acute 
rejection of a liver 14 months after 
surgery due to a surprising decrease 
in cyclosporine levels.1 That same 
year, two heart-transplant patients 
suffered acute rejections, again due to 
depressed cyclosporine levels. Upon 
further investigation, it turned out the 
patients had begun taking St. John’s 
Wort before the transplants to help 
fi ght depression. When the supple-
ment was discontinued, the cyclospo-

rine levels went back to normal.
Recently, the world of ophthalmol-

ogy had its own episode of being 
blindsided, when dozens of patients 
across the country developed sight-
threatening eye infections—and even 
some deadly systemic infections—
from their over-the-counter artifi cial 
tears. Ophthalmologists are besieged 
by many threats to their patients’ vi-
sion, but they probably didn’t expect 
artifi cial tears to be one of them. 
Granted, contaminated bottles of 
artifi cial tears are different than unex-
pected drug interactions, but maybe 
this incident will cause manufacturers 
or regulatory bodies to tighten things 
up just a bit more, just as surgeons 
learned to exhaustively investigate 
patients’ drug histories—including 
seemingly innocuous supplements 
like St. John’s Wort—before surgery. 

Constant vigilance can be exhaust-
ing, and you don’t want a healthy 
awareness to turn into downright 
paranoia, but sometimes a little extra 
attention to a patient’s presentation, 
no matter how innocuous a sign or 
symptom might seem at the time, 
could make a big difference. As 
Kathryn Colby, MD, PhD, wrote in a 
JAMA Ophthalmology online commen-
tary on the infections in late March in, 
“The current situation is a tangible 
reminder that any type of eye drop 
can have untoward effects. We all 
need to be vigilant observing and 
reporting unexpected events.”

— Walter Bethke
 Editor in Chief

1. Nicolussi S, Drewe J, Butterweck V, et al. Clinical 
relevance of St. John's wort drug interactions revisited.
Br J Pharmacol 2020;177:6:1212–1226.

Getting 
Blindsided
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A
nterior and posterior segment 
surgeons are no strangers to 
surgical challenges involving 
displaced or subluxated IOLs, 

which have emerged as an epidemic 
of sorts in recent years. History has 
shown that when implants dislocate, 
and especially when they fall back 
into the vitreous cavity, they are best 
managed by entering the anterior 
vitreous cavity through the pars plana. 
Due to their unfamiliarity or discom-
fort with pars plana vitrectomy, ante-
rior segment surgeons typically refer 
cases involving this specific need to 
a vitreoretinal surgeon. I, along with 
other anterior (CI, TT) and posterior 
(SO) segment colleagues, believe this 
method has some inherent limita-
tions and have begun advocating for a 
new frontier: middle segment surgery 
(MSS), a domain where the requisite 
skills needed to perform these com-
plex surgeries safely, with best visual 
and structural outcomes, comes first 
and foremost. Most importantly, this 
frontier is not limited to the anterior 
segment surgeon, but rather to the an-
terior OR posterior segment surgeon 
who has specifically honed their train-
ing and upskilling to be able to safely 
manage these cases on a regular basis. 

Personal Experience
While serving on the Cornea Service 
at Wills Eye Hospital in Philadelphia 
for three and a half decades, I simul-
taneously ran a consultative surgical 
private practice 25 miles away and 
have frequently had dislocated IOLs 
referred to me. For the first half of 
my career, the management strategy 
for these cases was the same: contact 
the retina service and perform a 
combined procedure where the vit-
reoretinal surgeon would explant the 
implant by entering the eye via the 
pars plana. After lens explantation, 
I would sclerally fixate a posterior 
chamber implant. The choice of in-
traocular lens, location and technique 
of fixation depended on several 
clinical factors and, importantly, 
good biometry. After several years, it 
became apparent that this approach 
had its limitations—it wasn’t effi-
cient use of two surgeons’ time; we 
would frequently run into scheduling 
conflicts, leading to an unnecessary 
delay in patient care.

Many of us who are in private prac-
tice, or who perhaps aren’t associated 
with a large institution like Wills, 
may not have ready access to vit-
reoretinal specialists to help handle 
these cases using a team approach. 
Over a period of several years, with 
the help of like-minded vitreoretinal 
colleagues, I acquired the skill set 
to perform pars plana vitrectomies 

and the entire repair myself. Cer-
tainly, few if any anterior segment 
surgeons receive formal training in 
MSS during residency or fellowship. 
But much of what an ophthalmolo-
gist does in a 35- to 40-year career 
is evolutionary in nature. Most of us 
have had no formal training in what 
we do today.

Inevitably, there was significant 
pushback by our retina colleagues, 
who were adamantly opposed to an-
terior segment surgeons making any 
incision into the eye beyond 2 mm 
posterior to the limbus. Not look-
ing for a turf war, I simply wanted 
to do what was best for patients and 
accomplish the repair with only one 
surgeon in one sitting, thus elevating 
the quality of care for my patients. In 
fairness, our retina colleagues argued 
that that goal was accomplished ad-
equately by them and their services. 
As we all know, this led to thousands 
of unnecessary anterior chamber 
IOL implantations over the years.

Defining “Middle Segment  
Surgery”
The term “middle segment” has 

Sadeer B. Hannush, MD, Philadelphia
Cristos Ifantides, MD, MBA, FLorida
Tanya Trinh, MBBS, FRANZCO, Australia  
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Why a growing number of anterior and posterior segment   
surgeons believe this concept is what’s best for the patient. 

Is It Time for Middle 
Segment Surgery?

Inferiorly displaced IOL/capsular 
bag complex in a patient with 
pseudoexfoliation.
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never been used of-
ficially. We know the 
anatomy of the eye and 
recognize the boundar-
ies of the anterior and 
posterior segments. The 
middle segment is a 
zone 2 to 4 mm behind 
the limbus. 

However, the anat-
omy is less important 
than the concept. 

We firmly believe that 
the best way to solve 
the problem of dislocat-
ed implants is via a pars 
plana subtotal or total 
vitrectomy. A total vitrectomy may 
not be necessary and most frequently 
is not. Subtotal vitrectomy with em-
phasis on the trained, safe clearance 
of the anterior and core vitreous to 
allow for uneventful lens exchange 
with minimal/no tractional forces 
on the anterior retina is in order. 
After performing a safe subtotal pars 
plana vitrectomy and delivering the 
dislocated implant into the anterior 
chamber, the surgeon segments the 
IOL to explant it, and uses one of 
several techniques to secure a poste-
rior chamber implant to the sclera, 2 
to 3 mm posterior to the limbus. 

The additional benefit becomes 
even more apparent when glaucoma 
procedures, corneal transplants or iris 
reconstruction need to be combined 
with the lens exchange, thereby 
reducing the need for multiple 
separate surgical interventions while 
keeping the visual outcome to the 
highest level possible. This is what 
we’ve defined as middle segment 
surgery.

Obviously, not all cases can be 
appropriately performed “all-in-
one,” but for those that are amenable 
to such, the anatomical and visual 
benefits to the patient are obvious, as 
well as reducing the burden of sev-
eral sequential surgical procedures. 
When we consider the patient’s time 
off work to recover, reduced earning 
potential during this time, surgeon 
and hospital/surgery center fees, 

and the impact on caretakers (and 
their own time off work and reduced 
earning potential) the benefits are 
compounded.  

Advantages and Limitations
While there are several advantages to 
this approach, we must also recog-
nize its limitations. I strongly believe 
we can overcome them if we come 
together as one ophthalmology com-
munity.

The first advantage of working in 
the pars plana is being in a closed 
system: There are usually two to four 
sclerotomy incisions 1 mm or less 
wide, and when the surgeon removes 
the instruments, the system remains 
closed or can be closed with plugs.

Next, a pars plana approach is 
advantageous for controlling fluid 
mechanics. When one places an 
infusion line through one of the 
sclerotomies, this maintains the eye 
under controlled pressure. We have a 
saying: The eye doesn’t like hy-
potony. Retina, cornea and glaucoma 
specialists all subscribe to this. A soft 
eye is the source of many problems. 
So, if we’re able to control fluid 
mechanics when injecting/irrigating 
fluid into the eye without fluid egress 
elsewhere, this is advantageous. 

Historically, anterior segment 
surgeons often had advanced knowl-
edge of replacement implant choices, 
location and fixation techniques. In 
the past, vitreoretinal surgeons had 

a tendency towards 
placing  implants in 
the anterior cham-
ber—this introduced 
additional risks of cor-
neal decompensation, 
uveitis-glaucoma-
hyphema syndrome, 
chronic cystoid 
macula edema and 
glaucoma, threatening 
the future stability 
and function of the 
eye. Many anterior 
segment surgeons, 
especially cornea 
specialists, have long 

advocated against the placement 
of such lenses, likely to the extent 
that most modern day anterior seg-
ment surgeons have eliminated the 
anterior chamber IOL entirely from 
their arsenal. There has also been 
incremental movement in change of 
practice among retinal colleagues as 
the years have gone by. At least here 
at Wills, the retina service started 
sclerally fixating implants about a 
half dozen years ago. They’ve made 
huge strides in becoming well-
versed in IOL options, biometry and 
fixation techniques. They generally 
remain less focused, however, on 
the visual than structural outcomes, 
which frankly is the nature of the 
sub-specialty.

This isn’t to say that we can’t meet 
in the middle (hint, hint). In fact, 
quite the opposite, there are limita-
tions on both sides, which we firmly 
believe can be resolved with formal 
training. There is so much to be 
learned from each other. 

A core limitation exists among an-
terior segment surgeons: they’ll often 
not have formal training in pars plana 
vitrectomy, placement of trocars, 
placing posterior infusion/irrigation 
lines or experience doing high-speed 
vitrectomies (most surgeons are us-
ing 23-, 25-, or 27-gauge cutters at 
1,200, 2,500 or even 6,000 or 8,000 
cuts per minute).

There are also specific instruments 
that an anterior segment surgeon 

REFRACTIVE/CATARACT RUNDOWN | Middle Segment Surgery

Pars plana vitrectomy and preparing to deliver the displaced IOL/capsular bag 
complex.
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would need to access 
for successful middle 
segment surgery, includ-
ing endoilluminators and 
posterior viewing sys-
tems. Endolasers are also 
necessary if one identifies 
a tear in the retina and 
needs to laser around it to 
prevent it from develop-
ing into a detachment. 
Of course, this can also 
be referred promptly to a 
retinal colleague.

The instruments and 
techniques described above are 
within the purview of a vitreoreti-
nal surgeon. An anterior segment 
surgeon isn’t formally trained to 
use them but certainly can be. The 
instruments should be available in 
any OR where a vitreoretinal surgeon 
operates.

Conversely, vitreoretinal surgeons 
typically don’t have access to the lat-
est biometry and keratometry devices, 
which could have downstream impact 
on refractive outcome for the patient.

Finally, the anterior segment sur-
geon should cooperate with and have 
access to a vitreoretinal surgeon in 
the event there’s a problem requir-
ing the assistance of the VR surgeon 
to complete the case, or at least the 
safe closure of the eye and sending 
the patient to the VR specialist the 
following day.

Formal Training and 
Educational Support
Over the past two years, we’ve 
reached out to department chairs 
around the country to see whether 
they would be interested in making 
middle segment surgery training a 
reality. To be clear, this wouldn’t be 
limited only to increasing the surgi-
cal repertoire of the anterior segment 
surgeon. It would also welcome pos-
terior segment surgeons wishing to 
extend their skills in middle segment 
reconstruction, IOL choices, biom-
etry and the variety of lens fixation 
techniques.

What do we need to do to make 

cross-training happen, followed by 
appropriate credentialing? Would 
a person need formal training, and 
how much? Thirty years ago, in 
order to get privileges for phaco-
emulsification, one had to show that 
one had some experience—10 or 20 
cases—and an experienced surgeon 
would sign off on that. It was much 
the same with LASIK, ICLs and so 
on. We believe there must be some 
formal training. Ultimately, at my 
institution for example, we aspire 
to see cornea fellows rotate on the 
retina service, perhaps a week every 
three months. They would gain 
experience with trocar and infusion 
line placement and using a posterior 
viewing system. In addition, the 
cornea and cataract services would 
invite the retina fellows to rotate and 
learn about biometry, lens materials 
and scleral fixation techniques.

This leaves the question of 
training ophthalmologists who are 
already in practice. We all subscribe 
to the idea of knowledge transfer. 
Many people, like myself and others 
involved in this, have a desire to edu-
cate colleagues on how to do these 
procedures themselves to the safest 
levels possible, thereby creating a 
standard that ultimately results in 
better patient outcomes. Our plan 
would entail establishing a few loca-
tions around the country to which 
we would invite surgeons to come 
to a weekend or two-day course to 
observe the procedure and see the 
patients the next day. This is what 

we did when DSEK was 
introduced in 2005 and 
DMEK in 2012.

Last October, we 
hosted a seminar on 
middle segment surgery 
at the American Academy 
of Ophthalmology meet-
ing in Chicago, and since 
then have received ongo-
ing words of support from 
peers and colleagues, 
both anterior and poste-
rior segment surgeons in 
academic institutions and 

private practices alike. We also recog-
nize that there are talented anterior 
segment surgeons who have already 
been teaching this skill in their own 
areas. We know we can combine 
forces and garner support from 
department chairs in order to create 
training in this area of special interest 
and effect appropriate credentialing.

We truly believe this is the wave of 
the future. The population is aging 
and the incidence of displaced IOLs 
is on the rise. We need more special-
ists, coming from both anterior and 
posterior segment surgery back-
grounds, interested in middle seg-
ment surgery, to handle these cases. 
This special interest group will be 
driven mostly by one factor: patient 
outcomes. 
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technology update

F
or decades, speech-to-text 
software has been advancing 
and becoming more prevalent 
in the modern world. Now, 

anyone with access to the internet 
can download or purchase a speech 
recognition program and imple-
ment it into their daily lives. This 
dictation tool is meant to eliminate 
the time spent typing notes for 
business, education or personal 
reasons. But how is this technol-
ogy viewed in the medical field, 
and what programs are available 
distinctly for health care?

In a 2019 study by Honorato S. 
Altar, Jr. and Raymund C. Sison 
from De La Salle University in 
Manila, Philippines, focused on 
the experiences of medical tran-
scriptionists while using speech 
recognition technology. In their 
study, they discovered that speech 
recognition software became a 
stressor for older transcriptionists 
who were more comfortable with 
manual typing, but the technology 
was faster than manual transcrip-
tion. However, they reported that 
the accuracy of the speech recog-
nition wasn’t strong, and usually 
needed manual edits.1 For one 
Maryland ophthalmologist, these 

observations ring true. 
“I type faster than I dictate, and 

it’s also cheaper,” says ophthal-
mologist Vike Vicente, MD, of Eye 
Doctors of Washington when asked 
why he stopped using speech-
to-text platforms to generate his 
letters to referring doctors. He 
explains, “In 2011, [my practice] 
switched to a new EMR system 
that would create letters to the 
referring doctor based on the typed 
note.” In other words, Dr. Vicente 
was introduced to a new technol-
ogy that he believed was more 
effective than speech recognition. 
Though speech recognition soft-
ware has gotten a subpar reputa-
tion over the years, companies are 
developing software geared specifi-
cally toward medical fields that aim 
to provide increased speech-to-text 
accuracy and efficiancy.

One medical dictation platform, 
Augmedix, was built to provide 
high-quality patient care. Their 
argument for why speech-to-text 
services are important is that they 
allow doctors to interact with their 
patients without spending time 
at the computer during the exam. 
This is an aspect that can be found 
in many dictation tools created for 
medical transcription. Larger com-
munication companies like Nuance 
focus their artificial inteligence so-
lutions on customer engagement as 
well as health care. The relation-
ship between a doctor and their 
patient can be crucial, so having 
technology to assist with maintain-
ing connections and interactions is 
a positive tool for medical practice.

In the end, everyone is different, 
and some doctors may find medical 
dictation services to be beneficial. 
Next, we’ll examine different 
speech-to-text platforms, their 

Medical dictation tools are evolving, providing doctors with 
various speech recognition services and platforms.

Speech-to-Text Tools
For Physicians

Andrew Beers
Associate Editor
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unique features, and what makes 
them useful in the medical setting.

A Reliable Powerhouse
Dragon Medical One, created by 
Nuance, is a subscription-based 
speech-to-text service for health-
care professionals. Since its release 
of PowerScribe in 1996, Nuance 
says it’s been advancing dictation 
and transcription technology, and 
is known for its effectiveness and 
effi ciency. Dragon Medical One 
is HIPAA-compliant and sup-
ports more than 90 special medical 
vocabularies, including ophthalmol-
ogy. The intuitive AI learns the 
consumer’s voice and mannerisms 
to become more accurate and effi -
cient over time. Nuance claims that 
Dragon Medical One is 99-percent 
accurate when voice-typing medical 
transcription. They use a cloud-
based dictation software to con-
stantly update and improve quality 
of performance.

Dragon Medical One is compat-
ible with more than 100 web-based 
and mobile electronic health 
records, which can decrease time 
spent fi lling out paperwork no 
matter which system the physician 
uses. If the speech-to-text program 
doesn’t pick up on the user’s voice, 
the PowerMic mobile app allows 
the user to amplify their voice to 
let the AI better understand their 
vocabulary. 

A one-year subscription for 
Dragon Medical One costs the user 
$99/month, plus a $525 one-time 
fee. Additionally, the AI can only 
learn the accent and phrases of a 
single individual. This means doc-
tors can’t share the program, or else 
the AI will get confused and output 
errors. However, the user can log 
in to their subscription on multiple 
computers. For doctors who work 
remotely, they can continue to use 
Dragon Medical One on their lap-
top. All information collected from 
home on Dragon Medical One can 
be accessed on a work computer or 
laptop in the offi ce.

The Money Saver
Chartnote may be a more cost-
effective option with various 
payment plans offered to the user. 
No matter the plan, Chartnote is 
HIPAA-compliant and compatible 
with most web-based EHRs when 
combined with a Google Chrome 
extension. The Basic Plan is free 
to all users, with limitations. Other 
plans such as the Premium and 
Professional Plans, cost money, but 
provide more features to the user. 
Both the Basic and Premium Plans 
limit the user’s dictation, allowing 
them to transcribe 15 to 20 min-
utes per month. By upgrading to 
the Professional Plan, users receive 
unlimited speech recognition and 
Chartnote’s most intelligent AI.

Chartnote offers a Team Plan 
that allows multiple users and 
devices access to the application’s 
features. For larger offi ces with 
multiple staff members, an account 
administrator can manage roles and 
the user experience through the 
program. The Team Plan is priced 
according to the number of users

Chartnote’s website explicitly 
states that their program is usable 
for various medical specialties, 
including ophthalmology. Unfortu-
nately, the web application isn’t di-
rectly compatible with web-based 
EHRs, so users will need to down-
load a Google Chrome extension 
provided by Chartnote to access 
this feature. This can cause some 
trouble and it can become time 
consuming if the user doesn’t use 
Chrome. Luckily, Chartnote offers 
a simple copy-and-paste tool that 
allows doctors to implement their 
transcription into an electronic 
health record.

Chartnote has many compat-
ible features including mobile 
applications and tablet support. 
Physicians can use the mobile ap-
plication to amplify their voice for 
voice-to-text dictation. If users own 
an iPad or other tablet device, they 
can handwrite their notes on the 
Chartnote mobile app, rather than 

typing them out on a document.

Options for Everyone
Athreon began as a tech company 
exclusively specializing in speech 
technology for medical transcrip-
tion. After 35 years, Athreon offers 
speech-to-text and cybersecurity   
solutions to various industries in-
cluding medical, business and law. 
Athreon offers a multitude of virtual 
tools offered for medical specialists. 
Each tool is HIPAA-compliant and 
compatible with more than 1,500 
EHR systems.

Athreon says its health-care docu-
mentation is available for more than 
40 medical specialties, including 
ophthalmology, and their speech 
recognition is more than 98-percent 
accurate. TransIT is Athreon’s main 
proprietary speech-to-text process 
for health care. Users with this pro-
gram can safely access their docu-
mentation via a web portal, mobile 

TECHNOLOGY UPDATE | Speech-to-Text
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Access the LifeLine option 
or edit documents with 
Athreon’s mobile app. 
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Access the LifeLine option 
or edit documents with 
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app or EHR interface. Athreon 
can configure most EHR inter-
faces to implement TransIT. The                        
configurations can be made when 
Athreon connects with the user’s 
internal IT team at work as well as 
their EHR vendor. 

If TransIT isn’t implemented 
into an EHR interface, then it 
needs a third-party tool to enter 
notes automatically into an elec-
tronic health record in real-time. 
Athreon’s LifeLine option enters 
clinical data into an electronic 
health record. This avoids the pro-
cess of copy-and-pasting or scan-
ning reports. LifeLine, a feature 
accesible online and on Athreon’s 
mobile app, records data for an 
electronic health records. Then, 
the company’s team of transcrip-
tionists listens to the audio files, 
convert the audio into text, and 
imports it into the electronic health 
record. These transcriptionists are a 
part of Athreon’s AxiScribe service, 
a paid service that gives the user 
access to virtual scribes. Athreon 
offers trained transcriptionists spe-
cifically for ophthalmology reports.

If speech-to-text and virtual 
scribe services aren’t helpful, then 
the alternative speech recogni-
tion program,VoiceNote, may help 
simplify medical documentation. 
VoiceNote adapts to the user’s 
voice and mannerisms. The dif-
ference between TransIT and 
VoiceNote is that TransIT is a 
speech-to-text service that con-
verts conversations into text, while 
VoiceNote takes that concept 
a step further and intelligently 
learns phrases, speech patterns and 
accents to provide a more en-
hanced documentation experience 
for the user.

Before purchasing Athreon’s 
products, it’s best to do some re-
search and get a consultation. Hav-
ing all these services is beneficial to 
the user since they can customize 
their own plan and pay for what 
they need, but doctors should 
invest time into figuring out which 

products they’ll need most. 

Technology Eliminator
Augmedix says it focuses on build-
ing the relationship between doc-
tors and their patients by removing 
unnecessary time spent at the 
computer. This company rose in 
popularity for its implementation of 
Google Glass in the medical setting 
to assist with EHRs. Now focused 
on AI technology and speech rec-
ognition, the Augmedix Ambient 
Automation Platform is a HIPAA-
compliant documentation software 
that provides speech recognition 
powered by Google Cloud. This 
allows Augmedix to frequently 
update and enhance the program’s 
speech recognition capabilities. 

The technology behind Augme-
dix allows the user to have com-
pletely natural conversations. By 
using Natural Language Process-
ing as well as Automated Speech 
Recognition, Augmedix can record 
a conversation, identify relevant 
content and transfer it into notes 
on the Augmedix dashboard. Also, 
notes can be edited using custom 

templates provided in the dash-
board. While using this service, 
medical data specialists from Aug-
medix oversee the documentation 
to ensure quality. Furthermore, 
Augmedix supports more than 35 
medical vocabularies, including 
ophthalmology terms.

This program also includes ac-
cessible features on the Augmedix 
mobile app. The app functions 
as a microphone to record discus-
sions with patients without having 
to log in to a computer. During 
the patient’s exam, the dialogue is 
uploaded to the user’s Augmedix 
dashboard to be converted into 
notes for electronic health records. 
All notes can be uploaded from the 
dashboard to an electronic health 
record. Also, notes can be stored as 
reminders to notify the user about 
upcoming procedures. Notifications 
can be accessed and edited through 
the mobile app. 

1. Medical transcriptionist’s experience with speech
recognition technology. Presented at the 2019 Austral-
asian Conference on Information Systems. https://aisel.
aisnet.org/cgi/viewcontent.cgi?article=1096&context=ac
is2019. Accessed April 7, 2023.
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Microphones are optional for most speech-to-text programs. Nuance, Chartnote, Athreon 
and Augmedix offer microphone mobile apps for their programs.
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THE FORUM

I
f I’ve covered this topic before, 
you’ll have to forgive me. But it’s 
come front and center again, as 
I imagine it does for many from 

time to time: What’s the point of 
life? Where are we going, how will 
we know when we get there 
and what’s waiting for us? 
So many questions, some 
practical, some spiritual and 
some religious. And I’m not 
talking about the afterlife 
or what may or may not be 
our second act. I’m talking 
about the point of life, the 
reason for getting up every 
day. Is there a goal or is it 
just a series of experiences?

Most people, and many 
ophthalmologists, are very 
goal-oriented. We have a 
plan, or plans. We craft a 
life that consists of a series 
of accomplishments that 
seem to have a direction. 
They exist on their own 
but, either consciously or uncon-
sciously, appear linked and additive. 
They build on each other and are 
stepping stones to something. The 
question is, to what? Where are we 
taking ourselves? I know that each 
day should be its own victory but I 
always have the feeling I’m going 
somewhere, but I’ve never really un-
derstood where. In the most depres-
sive interpretation, we live and then 
we die. There is no “there” there. 
In the weirdest of ways, I’m hoping 
that at some point I can say that I’ve 

gotten there. It’s sad that our inter-
nal measure of success is dependent 
on some ill-defined future goalpost.

This problem is very much related 
to not living in the moment. In a 
past column, I referred you all to a 
book that I think is very profound:  
Eckhart Tolle’s “The Power of 
Now.” Just to remind you, Tolle 

posits that we shouldn’t think about 
the future, shouldn’t live for the fu-
ture. He says the future is unknown 
and unknowable, that we should, 
instead, endeavor to experience the 
“now.” I love the idea, but humans 
are intrinsically future-oriented—a 
fatal flaw I suspect, which can be all-
consuming and on a par with living 
in the past, which I personally find 
completely pointless. The future at 
least holds the hope for something 
better, for a destination worth going 
to. And here we are back to driving 

for a goal that isn’t defined. I’m not 
talking about your goal of retiring, 
or your kid’s wedding. I’m talking 
about the goal of your existence. 
Perhaps many of you have a concept 
of what that is. And maybe for some 
it’s something very prosaic, like 
having grandchildren. For me, it’s 
an amorphous concept of “arrival,” 
of the successful conclusion to a life 
well-lived. This desire may simply 
be my response to an underlying 
realization that I’m likely to be dis-
appointed. That, in fact, there is no 
shining beacon upon a hill. Instead, 

it’s just one day after the 
other, each one as satisfying 
and glorious as I choose to 
make it. There will be no 
metaphysical enlighten-
ment at the end of that 
road. I can’t decide if I’m 
more scared that there isn’t 
a goal or that I won’t realize 
it should I ever get there.

One thing that I am 
grateful for is that daily life 
tends to drown out these 
more longitudinal concerns. 
The demands of the mo-
ment are easy to get lost in 
and you can convince your-
self that they deserve your 
full attention. Modern life 
is complicated and busy. 

And the immediate future is chal-
lenging enough to plan for. Dwelling 
on the point of the whole thing is 
potentially not only depressing, it 
isn’t very practical. It’s completely 
unclear whether we have any control 
of what that “point” is or whether 
we’ll achieve a realization of un-
derstanding or arrival. So, the best 
I can do is to relearn how to live in 
my now, take some pride in my past 
and enjoy my present. To paraphrase 
Matthew 6:34: The future will take 
care of itself. It’s going to have to. 

Musings on life, medicine and the practice of ophthalmology.
The Point

Getty
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day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared to vehicle in 2 out of 4 clinical trials.1

Effects on signs of dry eye disease: At day 84, a larger reduction in ICSS favoring Xiidra was observed in 3 of the 4 studies.1
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8.2 Lactation 
Risk Summary 
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Managing Severe NPDR:
Anti-VEGF Options and More

There’s growing evidence of the clinical benefit of proactive treatment, but is it justified?  
Retina specialists weigh in and share their approaches to caring for these patients.

O
bservation has long been 
the gold standard for manag-
ing nonproliferative diabetic 
retinopathy in the absence of 

diabetic macular edema, even in 
cases of more severe disease. Treat-
ment with intravitreal anti-vascular 
endothelial growth factor injections 
has traditionally been reserved for 
patients with proliferative DR, but 
new research from the last decade 
suggests the ability of prophylactic 
treatment to regress features of 
DR in patients without prolifera-
tion. The question that remains is 
whether these clinical benefits 
outweigh the cost and burden of 
frequent injections.

To help inform your clinical 
decision-making when caring for this 
patient population, in this article, 
we’ll discuss the significance of the 
recent trials’ findings, patient selec-
tion for early intervention and the 
potential pros and cons of preventa-
tive treatment for severe NPDR. 
Plus, several retina specialists share 

their current protocols for manag-
ing these patients and whether their 
approaches have changed in light of 
new evidence. 

What Current Research Shows
Two trials conducted recent-
ly—PANORAMA and Protocol 
W—investigated the clinical and 
visual outcomes of administering 
anti-VEGF to patients with severe 
NPDR without diabetic macular 
edema. While these studies are 
ongoing, so far, the two-year out-
comes reported in PANORAMA 
and four-year outcomes reported in 
Protocol W suggest that preventa-
tive injections may decrease some 
of the anatomic effects and vision-
threatening complications of NPDR; 
however, neither trial observed that 
initiating anti-VEGF during this 
disease stage had a significant effect 
on visual acuity compared with sham 
injections.

Let’s delve further into what these 
two clinical trials observed about the 
effects of prophylactic anti-VEGF 
on late-stage NPDR in the absence 
of DME.

PANORAMA 
The Study of the Efficacy and Safety 
of Intravitreal Aflibercept for the 
Improvement of Moderately Severe 
to Severe NPDR, otherwise known 
as PANORAMA, was a 100-week, 
double-masked, randomized clinical 
trial sponsored by Regeneron which 
aimed to determine whether treating 
moderately severe to severe NPDR 
would have a significant effect on 
disease severity and incidence of 
vision-threatening complications and 
center-involved DME. Its results 

M A N A G I N G S E V E R E N P D RCover Focus
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A patient with severe NPDR. 

Carl Regillo, M
D
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were published in 2021.1

A total of 402 participants 
(one eye per participant) were 
recruited from 87 clinics across 
the United States, Japan and 
Europe. The cohort was then 
divided into three groups:

• aflibercept 2q16 group, re-
ceiving intravitreal injections of 
aflibercept, 2 mg, every 16 weeks 
after three initial monthly doses 
and one eight-week interval;

• aflibercept 2q8/PRN group, 
receiving intravitreal injections 
of aflibercept, 2 mg, every eight 
weeks after five initial monthly 
doses, with pro re nata dosing 
beginning at week 56; and

• the control group, which 
received sham injections.

At baseline, all participants 
had a DR Severity Scale level 
between 47 and 53, no DME 
and best-corrected visual acuity 
of 20/40 or better. The main 
outcomes of the study included 
the proportion of eyes with at 
least a two-step improvement in 
DRSS level and the incidence of 
vision-threatening complications 
and center-involved DME from 
baseline to weeks 24, 52 and 100.

The results showed that at 24 
weeks, treatment with aflibercept 
resulted in a two-step or greater 
improvement in DRSS level in 58.4 
percent of eyes compared with just 6 
percent of eyes in the control group. 
These percentages continued to 
increase at 52 weeks, with 65.2 per-
cent of eyes in the aflibercept 2q16 
group, 79.9 percent of eyes in the 
aflibercept 2q8/PRN group and 15 
percent of eyes in the control group 
showing at least a two-step improve-
ment in DRSS level. By 100 weeks, 
these numbers dropped slightly to 
62.2 percent of the 2q16 group, 50 
percent of the 2q8/PRN group and 
12.8 percent of the control group.

The researchers noted in their 
paper on PANORAMA’s findings 
that the “outcomes on the DRSS 
between years one and two empha-
size the need for ongoing vascular 

endothelial growth factor suppres-
sion and adherence.”1 Additionally, 
they reported that, compared with 
the control group, “the risk of a two-
step or greater worsening in DRSS 
level was significantly reduced by 89 
percent at week 52 and 81 percent 
at week 100 in the aflibercept 2q16 
group, and by 100 percent at week 
52 and 93 percent at week 100 in the 
aflibercept 2q8/PRN group.”

Not only did the PANORAMA 
trial conclude that aflibercept injec-
tions may be effective in severe 
NPDR to help improve disease 
severity, but the data also revealed 
it may reduce the risk of vision-
threatening complications and/or 
center-involved DME. At week 100, 
nearly half of the patients in the 
control group experienced one or 
both of these clinical events, whereas 
closer to one in six patients treated 

with aflibercept developed 
vision-threatening complica-
tions and/or center-involved 
DME (16.3 percent of the 
2q16 group and 18.7 percent 
of the 2q8/PRN group).

Of note, the study observed 
no significant difference in 
visual acuity in aflibercept-
treated patients vs. controls 
from baseline to two years. A 
follow-up study analyzing the 
longer-term results is expect-
ed to be published.

PANORAMA’s findings 
suggest that intravitreal 
aflibercept injections have a 
good safety profile in patients 
with moderately severe to 
severe NPDR and in some 
cases may even reduce 
disease severity and prevent 
visual complications; how-
ever, aside from anatomical 
outcomes, there are still other 
factors to consider when de-
ciding whether a patient with 
severe NPDR will benefit 
from early intervention, such 
as cost, treatment burden and 
effects on quality of life.

Protocol W 
The DRCR.net randomized trial, 
Protocol W, was conducted with a de-
sign similar to that of PANORAMA, 
but rather than looking at two years 
of data, it analyzed the four-year 
outcomes of visual acuity and rates of 
vision-threatening complications in 
eyes with moderate to severe NPDR 
treated with aflibercept vs. sham 
injection. Its findings were published 
this past January.2 

The clinical trial included 328 
total participants (399 eyes) from 64 
sites around the United States and 
Canada with DRSS levels ranging 
from 43 to 53. Two hundred eyes 
were randomly assigned to receive 
2 mg aflibercept, while 199 eyes 
received sham injections.

Participants received eight injec-
tions over two years, continuing 
quarterly through four years unless 
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Right eye of a male in his 40s with persistently poor 
glycemic control (HbA1c >10%). Fundus photo (top) shows 
many microaneurysms and dot-blot hemorrhages, with 
numerous areas of capillary flow loss and intraretinal 
microvascular abnormalities apparent on swept-source 
OCT-A (bottom). He progressed to high-risk PDR within 
two years of follow-up and has since been treated with 
anti-VEGF and PRP, maintaining 20/20 vision in both eyes 
after six years of treatment.

Ian Han, M
D

033_rp0523_F1_Spiegle.indd   34033_rp0523_F1_Spiegle.indd   34 4/17/23   10:33 AM4/17/23   10:33 AM



FULLY-FEATURED 
OCT WITH 
ONE-TOUCH 
ACQUISITION

©2023 Topcon Healthcare    |    topconhealthcare.com

Scan Here To Learn More 
or Visit ASCRS Booth #837

Maestro2 
The fast, a ordable, 
automated OCT and 
fundus camera. 

Single-Touch automatic
alignment, focus,

optimizing and capturing 

The Hood Report for
 Glaucoma enables you to
make a quick visual field 

assessment for your patients.

Connect with your EMR
to create patient worklists

conveniently in one 
centralized place. 

High Quality Imaging
Clear, detailed OCT and 
true color fundus images

K E Y  F E A T U R E S

Untitled-1   1Untitled-1   1 4/6/2023   10:22:14 AM4/6/2023   10:22:14 AM



REVIEW OF OPHTHALMOLOGY | MAY 202336

the eye reverted to mild NPDR or 
better. Aflibercept injections were 
administered to patients in either 
group who developed high-risk PDR 
or center-involved DME with vision 
loss during the trial. The main study 
outcomes were the development of 
PDR or center-involved DME with 
vision loss (≥10 letters at one visit or 
≥5 letters at two consecutive visits) 
and change in visual acuity (best-
corrected ETDRS letter score) from 
baseline to four years.

The study found the four-year 
cumulative probability of develop-
ing PDR or center-involved DME 
with vision loss to be 33.9 percent 
for patients treated with aflibercept 
and 56.9 percent for those given 
sham injections. Like PANORAMA, 
Protocol W also didn’t demonstrate 
a significant change in visual acuity 
from baseline to four years (-2.7 let-
ters for aflibercept vs. -2.4 letters for 
sham injections). 

The researchers concluded that, 
based on Protocol W’s findings, 
aflibercept may not be warranted 
as a preventive strategy for patients 
with NPDR without center-involved 
DME.

Ian Han, MD, an associate profes-
sor in the department of ophthalmol-
ogy and visual sciences at the Uni-
versity of Iowa Hospital and Clinics, 
says that the trials’ findings don’t 
come as a surprise. “The anatomic 
improvement confirms observations 
from daily practice as well as prior 
clinical trials of anti-VEGF therapy 
for DME (e.g., RISE/RIDE),” he 
notes. “Because NPDR remains 
largely defined by fundus features 
and vascular changes which may not 
have consequences on visual acuity, 
it’s not surprising that these trials 
showed minimal effect on visual acu-
ity despite anti-VEGF therapy.”

Considerations for Early 
Treatment
Although present evidence does 
show that anti-VEGF may reduce 
vision-threatening complications and 
regress anatomic features of severe 

NPDR, it’s important to consider 
other factors in play such as cost, 
treatment burden, patient comor-
bidities, level of diabetes manage-
ment and social determinants of 
health when deciding whether early 
intervention could be an effective 
strategy for your patient.

“Debate remains regarding the 
visual impact or long-term benefits of 
proactive treatment, as the immedi-
ate costs (of the medications, treat-
ment visits, travel back and forth to 
the clinic) can be very burdensome,” 
notes Dr. Han. 

David Boyer, MD, a partner at 
Retina Vitreous Associates Medical 
Group and adjunct clinical profes-
sor of ophthalmology at the Keck 
School of Medicine of the University 
of Southern California, says that one 
thing he considers when deciding to 
treat patients with severe NPDR is 
how well controlled their diabetes is, 
as well as if any concomitant condi-
tions are at play. 

“If the patient has an HbA1c of 
seven or below, that individual is 
likely compliant and will show up to 
appointments so they can be fol-
lowed,” Dr. Boyer says. “However, if 
I have a patient with a very elevated 
HbA1c, that patient is probably not 
compliant, and their disease will 
likely continue to progress.” 

For patients with severe  
retinopathy and no DME, Dr. Boyer 

notes that he will sometimes choose 
to perform panretinal photocoagula-
tion, citing the following reasoning: 
“If patients don’t come back for 
insurance-related or other reasons, 
or if their diabetes remains out of 
control, the laser ensures they at 
least have some degree of treatment 
on board and, hopefully, won’t go on 
to develop tractional detachments or 
loss of light perception.”

Carl Regillo, MD, chief of the 
retina service at Wills Eye Hospital 
in Philadelphia, agrees that “compli-
ance is always an issue with these 
patients. If you’re treating them, and 
they don’t show up, they lose the 
benefit. But, if you’re not treating 
them, you lose the opportunity to 
potentially detect and manage these 
problems earlier on.” He adds, “This 
patient population is also often in the 
workforce and juggles several other 
health issues, which makes it even 
harder for them to keep up with 
regular appointments, especially 
the monthly visits that anti-VEGF 
therapy requires.” 

Missing follow-ups is certainly 
not uncommon among DR patients. 
A recent study found that three in 
four patients with DR experience 
lapses in care, with even higher rates 
among black and Hispanic patients.3 
Dr. Han notes that “patients who 
have poor overall systemic control 
and social determinants of health 
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Left eye of a male in his 40s with consistently good glycemic control (HbA1c of 7%). 
Fundus photo (left) shows microaneurysms and exudates, with several intraretinal 
microvascular abnormalities adjacent to patchy areas of nonperfusion seen on FA (right). 
He’s been followed without treatment for 12 years with no progression to proliferation 
and stable 20/20 vision in both eyes. 

Ian Han, M
D
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are perhaps the best candidates for 
proactive treatment of NPDR, in 
part because of their high risk for 
eventual progression to PDR as well 
as lapses of care.”

Jason Hsu, MD, co-director 
of retina research at Wills Eye 
Hospital, assistant professor of 
clinical ophthalmology at Thomas 
Jefferson University Hospital in 
Philadelphia, and a managing partner 
of Mid Atlantic Retina, adds that 
when deciding to treat NPDR with 
anti-VEGF, consider the possibility 
that “some patients will have a false 
sense of security and perhaps stop 
returning due to the belief that a 
few injections have lasting benefits. 
However, it doesn’t appear to be 
the case that anti-VEGF therapy 
has long-lasting benefits once the 
injections are paused or stopped.”

Dr. Boyer also makes the point 
that oftentimes, individuals par-
ticipating in clinical trials—such as 
PANORAMA and Protocol W—are 
more cooperative and likely to 
adhere to a treatment regime than 
patients in the real world. “Study 
patients have people calling them 
to remind them to come back in for 
treatment, so those patients do quite 
well,” he explains. “But in real life, 
there are studies that show what 
happens when these patients don’t 
show up, and it’s disastrous, though 
it’s less of a disaster if you have PRP 
present.” 

Regarding preventative anti-
VEGF therapy for NPDR, Dr. Hsu 
summarizes the seemingly popular 
opinion of retina specialists today. 
“The cost to society as a whole has to 
be considered when thinking about 
the pros and cons of a preventative 
therapy,” he says. “In this case, the 
studies to date haven’t convinced me 
that the benefits outweigh the risks 
and costs.”

Managing NPDR Without DME
Retina specialists have varying ap-
proaches to managing patients with 
moderately severe to severe reti-
nopathy when no edema is present. 

A few doctors elaborate on theirs 
below.

Dr. Han explains that if a patient 
has severe NPDR without DME, 
“I typically observe the NPDR 
rather than proactively treat with 
anti-VEGF therapy for the retinopa-
thy alone.” He notes that he will 
routinely monitor the patient every 
few months, performing a “careful 
dilated fundus examination, with 
fundus photography to assist in 
documenting the well-established 
features of DR.” 

For assessing these patients in 
vivo, Dr. Han points out that “OCT 
is not as helpful for tracking most 
features of NPDR. Because these 
were established in the era of fundus 
photography and fluorescein angiog-
raphy, most of the defined features of 
NPDR are better appreciated using 
clinical examination or FA (e.g., 
intraretinal hemorrhages, vascular ab-
normalities such as venous beading/
intraretinal microvascular abnormali-
ties).”

In addition to observation, Dr. 
Han also notes that he makes it a 
point to “educate the patient on 
the clinical findings and encourage 
their continued vigilance for overall 
glucose control, as well as optimiza-
tion of systemic risk factors. Seeing 
diabetic damage in the eye can often 
motivate a patient to take better care 
of their overall health, which benefits 
them in the long run.”

Dr. Regillo also relies on observa-
tion as his primary approach to treat-
ing NPDR if no DME is detected. “I 
closely monitor these patients every 
three or four months so I can detect 
any vision-threatening complications 
at their earliest stages when anti-
VEGF will be most effective. Then, 
I treat as needed,” he notes. 

Dr. Hsu, another proponent of 
observation in NPDR without 
DME, notes that in addition to more 
frequently monitoring patients with 
poor glucose control, “patients with 
diabetes who are pregnant may also 
exhibit more rapid progression of 
retinopathy and need to be moni-

tored very closely.”
There are certain circumstances 

when Dr. Han says he’ll consider 
prophylactically treating these 
patients with PRP. “If a patient has 
severe or very severe NPDR with 
poor glycemic control, as well as 
numerous barriers to access or social 
determinants of health that may limit 
their ability to reliably follow up, pro-
active treatment with PRP may be 
considered, as recommended many 
years ago in ETDRS,” he says. 

Although Dr. Hsu doesn’t cur-
rently use PRP to treat NPDR, he 
notes that “early treatment of severe 
NPDR and early PDR (without 
high-risk characteristics) with PRP 
may not be unreasonable based on 
the ETDRS. PRP has been shown to 
have long-lasting benefits in pre-
vention of severe vision loss. While 
it may have negative impacts on 
peripheral vision and night vision, it 
is rare for patients to become symp-
tomatic unless the PRP is very dense 
and posteriorly placed.” 

Dr. Boyer also considers PRP in 
some cases of severe NPDR without 
edema if patients have poor diabe-
tes management and show signs of 
retinopathy progression on FA.

“I’ll laser the areas adjacent to 
the nonperfusion and some of the 
nonperfused areas,” he says. “But, 
it also depends on what the patient 
has on the widefield FA to determine 
whether they even require any treat-
ment. They may have hemorrhages 
in all four quadrants, or they might 
have some venous beading, but if I 
don’t see a great deal of nonperfusion 
and capillary dropout, I may observe 
that patient and not treat them at 
all.”

Dr. Boyer notes that while he 
personally can’t justify administering 
anti-VEGF to a patient with severe 
NPDR without DME at this time, 
he may consider intervening sooner 
when longer-acting treatments 
requiring fewer office visits become 
available.
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A message from Review’s Chief Medical Editor, Mark
H. Blecher, MD: Here We Go Again

I am, like most of you, totally over COVID. But as the cliché saying goes,

“COVID isn’t over us,” which was mildly funny until it wasn’t. We had a small

happy window of normalcy this spring when marginally successful

vaccinations caused the infection rate to plummet. The sun started to shine

again ... and then it was gone. The smug satisfaction the vaccinated among us enjoyed was

crushed by the almost inconceivable reality of breaththrough infections that were not all mild.

And it seemed we were again adrift, not knowing how this would play out or how we’d get back

the progress we’d made toward the goal of moving beyond COVID. At least the mortality rate

remained relatively low if you were vaccinated. 

We need to learn to live with COVID and to continue to enjoy life under different terms. But

what are the terms? We’re back to some of the same questions we had more than a year ago.

Can we go maskless outdoors? Can we crowd together in a theater or a concert or even a

restaurant? If we get sick, how long should we isolate or should we isolate at all? For me,

modifying how I live my life to reflect the new reality isn’t the difficult part. It’s not knowing what

the right answer is. I can adapt, but not in the absence of data, of certainty. I’m holding onto

my faith in science, in the many brilliant people working every day to help us get ahead of this

pandemic. I trust them, and will willingly accept the next advance against COVID. Our only

chance of survival will depend on science, and a shared effort to take care of each other. I’m

worried, however, since we failed the latter effort in the past year. We’ll see if we can belatedly

learn that lesson—because we certainly need to. 

Mark H. Blecher, MD 

Chief Medical Editor 

Review of Ophthalmology 
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A Look at the Latest  
Pre-loaded IOL Injectors 

Pre-loaded injectors for intraocular lenses offer a host of features in addition to the convenience of staff  
members not having to worry about fussing with lenses and injectors ahead of time.

R
ecent years have seen the addi-
tion of new preloaded intra-
ocular lens injectors, offering 
ophthalmologists even more 

options when performing cataract 
procedures. These devices elimi-
nate the need for surgeons and/or 
their staff to manually load an IOL 
into an inserter before inserting the 
lens into the capsular bag. 

With ongoing advances and 
refinements, the potential ben-
efits and impact of preloaded IOL 
injectors continues to grow. Here 
surgeons discuss the various injec-
tors, their features, techniques for 
use and ways they can fit into your 
clinical practice. 

Tecnis Simplicity  
(Johnson & Johnson Vision) 
This preloaded, fully disposable 
IOL delivery system is currently 
available with the following lenses: 
Tecnis Eyhance; Tecnis Eyhance 
toric; Tecnis Synergy; Tecnis Syn-
ergy Toric; Tecnis Symfony Op-

tiblue with InteliLight; and Tecnis 
Symfony Optiblue with InteliLight 
toric. 

It uses a three-step process: 
hydrate; advance; deliver, accord-
ing to Vance Thompson, MD, who 
notes that the familiar screw style 
inserter is smooth and reliable. 
When discussing his experience 
with Tecnis Simplicity, he says that 
it’s a “simple, easy-to-use delivery 
system that feels and acts just like 
a reusable insertion system but 
with less risk of infection associated 
with contamination and a smooth, 
controlled delivery.”

The Tecnis Simplicity delivery 
system requires a two-handed 
approach and can be used with 
either BSS or OVD. “It’s great to be 
able to use either BSS or OVD to 
hydrate the cartridge,” he explains. 
“You flush the cartridge with BSS 
(or fill with OVD) by pointing the 
tip down, and simply advance the 
rod and twist. It’s time-efficient and 
fully disposable. 

“Using BSS is great as it can save 
money and sometimes prevent 
opening additional OVD for the 

case,” Dr. Thompson adds, while 
noting that this delivery system 
“prevents manual loading errors 
and IOL touches and provides a 
smooth and consistent delivery 
that’s controlled.”

IPure (BVI)
This is currently the only fully pre-
loaded aspheric monofocal IOL sys-
tem available in both a one-piece 
(1P) and three-piece (3P) design in 
the United States. The following 
IOLs are available pre-loaded in 
the IPure system: IPure 1P (Clear); 
IPure 1P (Yellow-tinted); and IPure 
3P (Clear). 

Having the option of a one- or 
three-piece preloaded system is 
very valuable, notes William Wiley, 
MD. “Most surgeons today typically 
use a one-piece, but sometimes if 
something isn’t quite right, maybe 
the anatomy of the eye is different 
or something changes during the 
surgery, we have to place a three-
piece style lens. And so, the IPure 
system allows us to have a three-
piece option on the shelf that’s 
preloaded.”

P R E-LO A D E D I O L I N J E CTO R SFeature
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The IPure 1P and 3P delivery sys-
tems go through 2.4-mm and 2.6-mm 
incisions, respectively, and follow the 
same preparation steps, according to 
Dr. Thompson. These steps include: 

• inject cohesive OVD through the 
injector port; 

• press and release tabs to remove 
the cover;

• fi xate the injector body with one 
hand and slowly advance the slider 
forward with the other hand until it 
stops; then

• remove from case and push the 
knob forward and twist.

 “With any injector system, you 
must handle with care and pay atten-
tion to each step,” notes Dr. Thomp-
son. “For the IPure injector system, 
its important in Step 3 to advance the 
lens slowly—“slow” means taking 
three seconds to slowly advance the 
slider forward while keeping the body 
of the injector stable and fi xated.  

“As you advance the slider forward, 
there’s a built-in tucking pin mecha-
nism within the injector system that 
comes into contact with the leading 
haptic,” he continues. “The leading 
haptic engages with the tucking pin 
and is then slowly folded over the 
optic.”

SimplifEYE IOL Delivery System 
(Bausch + Lomb)
Indicated for use with the enVista 
(MX60PL) and enVista Toric (MX-
60PT) aberration-free lenses, the 
SimplifEYE IOL delivery system 
has a shuttle and body design. The 
IOL is packaged in a shuttle that’s 
stored in BSS, explains Dr. Thomp-
son. 

“To assemble the device, you snap 
the shuttle into the inserter body 
and then prep for lens delivery by 
pressing down on the lens tab while 
applying an OVD such as AmVisc 
or AmVisc Plus,” he says. “The 
mechanism of action is a screw-
type plunger, making this a 
two-handed device when 
implanting the lens.”

This system reduces 
manual handling and lens 

loading, and also offers the ability to 
implant a lens with a 2.4-mm incision 
or less, according to Dr. Thompson. 

Eric Donnenfeld, MD, considers 
the SimplifEYE inserter one of the 
best on the market. “What I like 
about it is that it’s inserted through 
a very small incision and it’s a screw 
inserter so there’s a lot more control.”

The device, he explains, inserts 
very slowly as you screw it into place 
and doesn’t require a second instru-
ment to implant the lens. “Usually, 
when you implant a lens, the trailing 
haptic has to be inserted with a sec-
ond instrument. With this technol-
ogy, the pusher device can actually 
nudge the lens into place by just 
inserting and then actually pressing 
down on the lens as it inserts into the 
capsular bag.”

Overall, the device is easy to use 
and has a minimal learning curve, 
according to Dr. Donnenfeld, who 
notes that his OR staff are also 
proponents of this particular IOL 
delivery system.

RayOne Injector (Rayner)
This pre-loaded IOL injector fi ts 
through standard 2.2-mm and 2.4-
mm wounds, explains Aaron R. 
Noll, MD. “Rather than the tradi-
tional threaded injector design that 
requires a two-handed IOL injection 
approach, this injector operates with 
a plunger system,” he notes. “This 
system allows for a single-handed 
IOL insertion, which frees up the 
second hand for situations where 
a second instrument is needed to 
stabilize the eye.”

The injector is made of the same 
material as the tray that it comes 
in and the entire system is stored 
within a sealed tray containing 

BSS. Three FDA-
approved 

IOLs are currently available with the 
RayOne injector. This includes the 
RayOne Spheric, Aspheric and, most 
recently, RayOne EMV which is an 
enhanced monofocal designed to 
extend depth of focus without com-
promising acuity or increase dyspho-
topsias, according to Dr. Thompson.

Dr. Noll, who has been using 
the RayOne injector for about six 
months, has found the system to 
be “very smooth and allows for an 
effortless injection of the IOL into 
the capsular bag.” Dr. Thompson 
is impressed by not only the Ray-
One injector, but also the preloaded 
lenses.

Ophthalmologists should be aware 
that this delivery system requires 
viscoelastic to be injected into the 
cartridge rather than BSS. “If you’ve 
used more viscoelastic than normal 
during the case, this could, on occa-
sion, require you to open an addi-
tional vial in order to fi ll the capsular 
bag prior to insertion of the IOL,” 
advises Dr. Noll. 

The system is ergonomically 
designed and preparation is a simple 
two-step process: load the OVD into 
the port (any OVD will do, but not 
BSS) and close the wings, explains 
Dr. Thompson. However, Drs. 
Thompson and Noll both note that 
there’s a learning curve with this 
tool. 

“A tip that I’d provide when using 
the RayOne injector is to be aware of 
how quickly the IOL is exiting the 
device,” notes Dr. Noll. “While the 
system is easy to use, the IOL comes 
out more quickly than it does with 
other injector systems. Although 
this can help increase effi ciency, I’d 
recommend a heightened aware-

ness during your fi rst few 

P R E-LO A D E D I O L I N J E CTO R SFeature

The RayOne Injector goes through 2.2 and 2.4-mm 
incisions.
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UVC Disinfection For HFA
Rapidly disinfect the Humphrey perimeter and enhance patient care.

ADAM DOHERTY
PRESIDENT, MI HEALTH, INC.

       he Humphrey Field Analyzer       
       (HFA) is the world’s most widely 
used visual field testing device. If you 
have glaucoma, you will very likely 
be regularly tested using the HFA, 
co-invented by Dr. Mike Patella. 

Living through the COVID-19 
pandemic has not only reinforced 
the need for proper disinfection 
solutions, but has shown the gaps 
where disinfection may be needed 
most. Currently, over 2,000 Ameri-
cans are dying from COVID-19 every 
week.* At this rate, over 100,000 
people will be killed by the disease in 
the next year. Most are elderly and in 
the age range that also includes 
glaucoma patients and typical users of the 
HFA. Healthcare workers continue to wear 
masks and healthcare offices continue to 
apply infection control procedures that are 
over and above what was commonly seen 
prior to the pandemic. This has become the 
new normal.

We talked to Dr. Mike Patella about the 
Lightcare Eclipse™, the first and only HFA 
disinfection device utilizing Philips UVC 
lighting technology that has shown greater 
than a 4-log reduction (99.99%) when used 
for 3 minutes on the human coronavirus. 

MI HEALTH: Dr. Patella, can you tell us what 
is MI Health’s Lightcare Eclipse™ and 
how was it designed for the HFA?

DR. PATELLA:  Heretofore, the standard 
method for disinfecting ophthalmic diag-
nostic instruments has been alcohol wipes 
and alcohol sprays. Alcohol wipes work well 
on most surfaces but can damage the op-
tics of the HFA and its projection surface—
its bowl. Alcohol sprays can be used for the 
HFA’s bowl, but it is time-consuming and 

holds the potential for causing significant 
problems if used too copiously.

Ultraviolet C (UVC) light has been used for 
many years to disinfect rooms, instruments 
and even municipal water supplies. 

However, UVC can also damage the skin 
and especially the eyes, and thus can 
only be used in areas that have no people 
in them. The Lightcare Eclipse™ was 
designed to form a light-tight seal against 
the front of the HFA, with two Philips UVC 
light bulbs protruding into the HFA’s bowl. 
Eclipse has been shown to kill 99.99% 
of coronavirus inside the bowl, including 
the optical projection system, and on the 
chinrest in just 3 minutes. 

Eclipse’s light-tight seal and its comput-
erized safety circuitry allow use of Eclipse 
while staff and patients are in the room. 
After each patient finishes visual field test-
ing, Eclipse can be locked onto the HFA 
and the disinfection can be done while the 
next patient is being called and moved into 
the room. Three minutes later, a patient 
entering the perimeter testing room will see 
a clear message displayed on Eclipse’s 
computer screen saying that the disinfec-
tion is now complete. We know of no other 
infection control system that communi-
cates directly to patients that an instrument 
is clean and ready for their use.

MI HEALTH:  What are the benefits of the 
new Lightcare Eclipse™?

DR. PATELLA:  Eclipse is computerized and 
always disinfects using the same rou-
tine. Thus, it minimizes human variability 
commonly seen in manual infection control 
procedures. Eclipse is quick and only takes 
3 minutes. It’s designed to reduce patient 
concern regarding infection control by 
visibly communicating that disinfection has 
been done, and the HFA is now ready for 
patient use.  

MI HEALTH:  What do you think the new 
normal is when it relates to healthcare 
clinics?

DR. PATELLA:  The new normal is 
that infection control must be visibly 
thorough and minimally variable in 
all places where healthcare is deliv-
ered. 

Clinic flow is key, and infection 
control procedures must be simple 
to teach and minimally time con-
suming. Eclipse automates and 
de-skills infection control of one of 
ophthalmology’s most widely used 
diagnostic instruments, and it kills 
99.99% of the coronavirus in just 3 
minutes.

Lightcare Eclipse™ is a must-have in 
all clinical settings using the HFA!

T

Dr. Mike Patella is co-inventor of the Humphrey Field Analyzer (HFA) and the Light-
care Eclipse™. He holds bachelor’s degrees from Pomona College and Texas A&M 
University, as well as a doctorate in optometry from UC Berkeley. Dr. Patella worked 
for more than four decades at Humphrey and Zeiss on the invention and develop-
ment of automated ophthalmic diagnostic instruments, including the HFA.

*https://covid.cdc.gov/covid-data-tracker/#trends_weeklydeaths_select_00
Accessed March 24, 2023.
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cases until you become comfortable 
with this increased speed.”

AutonoMe (Alcon)
This IOL delivery system allows for 
single-handed control via a CO2-
powered mechanism. It’s designed 
to go through incisions as small as 
2.2 mm and provides full IOL vis-
ibility during delivery with a 3 mm 
nozzle tip. The AutonoMe system 
is currently available with Clareon 
monofocal IOLs.

When using the device, sur-
geons should take the following 
steps: fill with an Alcon-qualified 
viscoelastic; remove the lock-
out assembly; and advance the 
plunger to fold the IOL up 
to the pause location. Once 
this third step is complete, 
the lens should be implant-
ed within a minute, the 
company says. 

Richard Davidson, MD, 
considers this one of the best 
pre-loaded systems he has 
used to date. When asked 
what makes AutonoMe stand 
out, he highlighted its ease 
of use and precision, as well 
as the ability to operate the 
device with one hand.  

“Another benefit is the 
precision with which you can 
advance the lens,” he says. 
“You have total control over 
lens insertion, so if you want to 
advance the lens, stop, restart 
and stop again, you have that 
option, as needed. You’re not 
committed to automatically 
just pushing and having the 
whole lens inserted immedi-
ately.”

Dr. Davidson also enjoys the 
reliability of the AutonoMe 
system. “It is very consistent in 
how well it folds and delivers 
the lens,” he notes. “As such, 
there are very few 
lenses that don’t fold 
perfectly.”

While discussing 
techniques for using 

preloaded injectors, Dr. Davidson 
says there’s an adjustment period. 
“It’ll take time to get used to how 
the tip of the pre-loaded injector 
fits into your wound. You may have 
to adjust your angle of insertion 
slightly,” he recommends. “Give it 
a few cases to get used to the device 
because every injector is differ-
ent; however, like anything else, 
it becomes second nature. This is 
true of not just AutonoMe, but any 
preloaded injector.”

Benefits & Considerations
Preloaded IOL injectors can help 
streamline surgical workflows 
while lowering the risk of con-
tamination and other potential 
complications associated with 
manual loading. Additionally, 
given staffing shortages and 
high turnover rates, pre-loaded 
devices can better support both 
surgeons and their staff.

“The continuing advances in 
preloaded IOL injectors allow 
for greater uniformity in the way 
in which the IOLs are loaded, 
which can decrease the risk 
of damage to the IOLs from 
manual loading techniques,” 
suggests Dr. Noll.

“I’m a big supporter of pre-
loaded delivery systems, espe-
cially now, post-COVID, when 
it can be very difficult to get 
clinical staff in the OR,” adds Dr. 
Davidson. “It requires a certain 
amount of skill to properly fold a 
lens and put it into the cartridge. 
If we can reduce some of the 
skill requirements it opens the 
jobs for more people.

“While staff members can 
learn this skill, it takes time and 
practice, and for some it can be 
challenging and stressful,” he 
continues. “By taking out that 
piece of the equation we can 

ease the burden 
while also having the 
comfort of knowing 
you’re going to get 
a perfect, or a near 

perfect, fold every time with a lens 
that hasn’t been touched by human 
hands.”

While there are a host of benefits 
to preloaded injectors, there are 
also other considerations to keep in 
mind, including the environmen-
tal impact of this approach. With a 
growing emphasis on sustainability, 
the entire medical community is 
becoming more aware of the issue 
of medical waste and how it can 
be addressed, acknowledges Dr. 
Davidson.

“Medical waste is a significant 
issue and that includes ophthalmol-
ogy and disposable preloaded IOL 
injectors,” he says. “Manufacturers 
and the medical community at large 
are looking for ways to reduce waste 
and mitigate environmental con-
cerns without compromising patient 
safety.”

Ongoing Development
For Daniel Chang, MD, preloaded 
injectors are a valuable tool, but the 
IOL itself remains the most impor-
tant component. “The ideal situa-
tion would be a preloaded cartridge 
that we could put onto a reusable 
or disposable injector,” he says. 
“This would give us the flexibility 
to separate the two. It would be the 
best of both worlds with a number 
of potential benefits.”

Looking to the future, Dr. Da-
vidson believes the preloaded IOL 
injector market will only continue to 
grow with companies expanding the 
number and variety of IOLs offered 
via a preloaded delivery system. 

“Preloaded IOL injectors offer 
consistency and are a beneficial 
addition to ophthalmic practice,” he 
notes, while urging surgeons who 
haven’t used a preloaded system re-
cently to give it another try. “These 
devices have improved significantly 
since they were first introduced and 
my advice is to give them a second 
chance. Preloaded IOL systems are 
here to stay and I believe we’ll con-
tinue to see them further integrated 
into practice.” 

The Alcon AutonoMe injector uses 
a CO2-powered injecting  
mechanism.
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Counteracting Declining 
Reimbursements 

How cataract surgeons can take advantage of advanced technologies and products  
to build a better patient experience and boost their bottom line.

I
t’s likely no physician entered the 
field of medicine for the business 
aspect. However, health-care pro-
fessionals are increasingly expected 

to apply business acumen if they want 
to meet patient expectations and turn 
a profit, a task made more challeng-
ing by the structure of a health-care 
system that sets up roadblocks at 
every turn. Ophthalmologists are no 
stranger to the challenges and cataract 
surgeons are at particular risk as they 
perform the most prevalent procedure 
in the world, and also the most com-
mon among Medicare patients.

Medicare cuts are down 2 percent 
across the board in 2023, and cataract 
surgeons feel targeted for their own 
efficiencies. A recently published 
comparative study1 looked at the 
differences in day-of-surgery costs 
and net earnings between simple and 
complex cataract surgery and found 
the costs were $1,486.24 for simple 
and $2,205.83 for complex, a mean 
difference of $719.59. Yet, incre-
mental reimbursement for complex 

cataract surgery was $231.01.
The consensus in the field is that 

cost-cutting has run its course. Provid-
ers have to try new things, whether 
it’s introducing new services and 
products to patients, or finding proce-
dural efficiencies within their practice. 

“Physicians have been dealing 
with this forever in their practices and 
they’re striving to be as efficient as 
possible while remaining compliant, 
and that’s no small feat,” says Laurie 
K. Brown, MBA, a senior consultant 
at BSM Consulting in Arizona. “New 
compliance regulations are being 
added every year, and they require 
time and energy to implement and 
monitor. Practices also must be as 
productive as possible to effectively 
absorb the cost of all these efforts in 
addition to rising practice expenses, 
so it’s definitely a continual challenge 
and people are looking for ways to 
become as efficient as possible.”

Nicole Fram, MD, managing part-
ner of Advanced Vision Care and a 
clinical instructor of ophthalmology at 
the Stein Eye Institute, UCLA, says 
the declining reimbursement issue 
has two aspects. “One is having to see 

more patients to earn the same rev-
enue, and the other is feeling under-
valued,” she says. “Those two things 
can lead to burnout. I think that a lot 
of practices have tried to streamline 
to work smarter, not harder.”

Cataract surgeons have a few op-
tions to consider if they’re interested 
in additional patient-pay services 
that may offset declining reimburse-
ments, however they have to present 
these delicately, without coming off 
in a bad light.

“From a financial perspective, it 
makes the most sense for surgeons to 
gain when patients gain,” says Daniel 
H. Chang, MD, a cataract and refrac-
tive surgeon at Empire Eye & Laser 
Center in Bakersfield, California. “My 
goal is to put patients’ medical needs 
first and my practice’s financial needs 
second. However, I’m also aware that 
if I can’t meet my practice’s financial 
needs, there will be no practice for me 
to meet any of my patients’ medical 
needs.”

Premium IOLs 
Among the first products they may 
begin offering to patients are  
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premium IOLs. 
Dr. Fram says the timing of these 

new technologies is a benefit to 
cataract surgeons. “Fortunately, in-
novation has kept up with the pace of 
declining reimbursements so that the 
extended-depth-of-focus lenses, the 
toric lens options and the trifocal op-
tions have been advanced to the point 
where they’re more tolerable, and 
they deliver on the expectation of the 
patient,” she says. “In the past, if we 
gave someone a multifocal they could 
see distance or near but they couldn’t 
see intermediate. Or if we put in an 
extended-depth-of-focus lens, they 
could see distance but they didn’t 
get their intermediate, and so the 
technology in the past wasn’t deliver-
ing, which made it very difficult to 
take that gamble on which patients to 
use this technology on. Now, you can 
offset some of the decreased reim-
bursements with more flexibility in 
the vision and presbyopia correction 
and at the same time, compensate for 
the declining valuation from insur-
ance companies and Medicare on the 
value of cataract surgery.”

Dr. Chang says, when thinking 
about the correction of presbyopia, 
surgeons should consider economic 
values from a patient perspective 
and also from a health-care system 
perspective. 

“Although there’s an upfront cost to 

the surgical correction of presbyopia, 
alternative treatments for presbyopia 
such as multifocal spectacles (bifocals, 
trifocals and PALs) can more than 
double the risk of tripping and falling, 
with one in three falls attributable 
to the use of these glasses,”2 he says. 
“In the U.S. alone, there were over 12 
million fall injuries in 2017,3 and the 
treatment of these injuries cost the 
health-care system more than $9,000 
per non-fatal fall.4

“Ultimately, from a patient safety, 
convenience and financial standpoint, 
it makes a lot of sense to treat pres-
byopia and astigmatism at the time of 
cataract surgery,” Dr. Chang contin-
ues. “Fall risk increases with age; 
and it’s common for typical cataract 
patients in their 60s and 70s to have 
experienced declines in their balance, 
dexterity and reaction time, thus lead-
ing to these increased risks. That’s a 
big deal.”

In order for patients to buy into 
this technology, it’s all in how you 
frame the conversation. “If a patient 
likes the idea of not wearing glasses, 
then we suggest the technology 
that will get them to that outcome,” 
says Dr. Fram. “It’s a conversation, 
a partnership—it’s not a sales pitch. 
That’s a big turnoff to patients and 
I don’t think it’s an effective way to 
really build a presbyopia correcting or 
refractive-cataract surgery practice.”

Spending time in the chair with the 
patient is important, continues Dr. 
Fram. “I spend a lot of time in the 
room and I show patients a schematic 
of the eye from [patient-education 
company] Rendia and explain how 
the different parts function,” she says. 
“Then we’ll show them simulations 
of what their vision would be like if 
we correct their astigmatism vs. if we 
don’t.”

Before leaving the room, Dr. Fram 
makes notes in the patient’s chart 
about which lens she recommends 
and the surgical plan, noting if there 
may be challenges during the surgery. 

“When the biometry tech looks 
at their chart, they see which lens I 
had a conversation about and they 
reinforce and talk about only that 
lens with the patient,” says Dr. Fram. 
“If the patient says they don’t want 
to pay out of pocket, we schedule a 
telemedicine call to discuss.”

Dr. Fram tries to make these calls 
personally. “I see this as an important 
medical call,” she says. “I tell them 
I respect what they’re saying, but I 
want to ensure they understand what 
it means if they don’t go with that 
lens or don’t have any astigmatism 
correction, because sometimes they 
don’t understand or they hear their 
friend didn’t have to pay anything. If 
they still decide not to go with that 
premium IOL, I am comfortable 
going forward with a standard surgery 
because we had this conversation. 
It doesn’t happen often because our 
counseling is so strong.”

There are some caveats associated 
with offering these services, Dr. Fram 
points out. “If you’re getting into 
refractive cataract surgery and pres-
byopia correcting lenses, you need to 
know how to take them out and you 
need to know how to refine residual 
refractive errors,” she says.

“Some people put the lens in and 
if the patient is unhappy, they’re told 
it’s too dangerous to take out. Another 
scenario is if the capsule gets cloudy 
and the patient is upset, the surgeon 
lasers the capsule and then says it’s 
too dangerous to take the lens out,” 

Spending time on patient education about presbyopia-correcting lenses or dry-eye treat-
ment can go a long way in their conversion rate.
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45%§ of patients are willing to upgrade to an 
ATIOL, however, only 18%|| are currently receiving 
one. Educate your patients on Alcon ATIOLs to 
meet their expectations.9

CLAREON® TORIC
Glistening-free* BioMaterial 
with unrivaled rotational 
stability† and predictable 
performance.1-6

CLAREON® PANOPTIX®
A full range of vision 
with exceptional clarity 
that lasts.7, 8*

CLAREON® VIVITY®
The fi rst and only non-di� ractive 
wavefront shaping PCIOL with exceptional 
clarity,2,3* monofocal-quality distance 
visual acuity, excellent intermediate vision, 
and functional near vision.‡¶

Learn more at ClareonIOL.com  

* Defi ned as modifi ed Miyata grade 0, <25mv/mm22 over 3 years (n=138), and over 9 years (n=20), respectively. ATIOL=Advanced Technology IOL.
†  In vitro comparison, P <0.05.
‡  Results from a prospective, randomized, parallel group, subject- and assessor-masked, multisite trial of 107 subjects bilaterally implanted with the 

AcrySof® IQ Vivity® Extended Vision IOL and 113 with the AcrySof® IQ IOL with 6 months follow-up.
¶  Snellen VA was converted from logMAR VA. A Snellen notation of 20/20-2 or better indicates a logMAR VA of 0.04 or better, which means 3 or 

more of the 5 ETDRS chart letters in the line were identifi ed correctly.
§ N=297.
|| Q4 2022.
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says Dr. Fram. “You need experience with vitrectomy and 
different fixation techniques if things get complex.”

Surgeons must also understand the causes and treatments 
of residual astigmatism. “Whether it’s a small amount of myo-
pia or a rotation of a toric lens, you need to know how to re-
fine that either with LASIK or PRK, or exchanging the lens if 
you have a hyperopic outcome,” she continues. “Lastly, stay 
up to date with advanced IOL formulas. There are wonderful 
webinars on the ASCRS site that are ongoing. If you’re going 
to be in the game, you’ve got to stay current.”

Dr. Fram says the premium refractive option of lenses are 
delivering in a time of uncertainty for cataract surgeons. “It’s 
serendipitous that we have these technologies as reimburse-
ments are going down,” she says. “It’s been a big boost to our 
practice. If we look at presbyopia-correcting options in our 
practice, we’re over 50 percent, and that’s happened in the 
last four or five years, especially with the addition of the light 
adjustable lens, which is great for the post-LASIK patient 
population.”

Dr. Fram does recognize that practicing in Los Angeles 
likely contributes to the higher-than-average adoption rate. 
Dr. Chang says the uptake nationwide hasn’t been as swift.

“Throughout the history of range of vision (presbyopia-
correcting) and toric lenses, industry has assumed that the 
promise of financial reward will drive surgeon behavior,” he 
says. “There’s been an underlying assumption that declining 
insurance reimbursements for cataract surgery can be coun-
tered with patient balance billing to preserve or even increase 
profitability. Nevertheless, in spite of the promise of financial 
gain, so-called ‘premium lenses’ still represent only a small 
proportion of the cataract surgery market.”

Dr. Chang comes back to the importance of mindset. “As 
it turns out, our ability to charge for procedures that don’t just 
provide a convenience—and a lot of surgeons think about 
presbyopia and astigmatism correction simply as a conve-
nience—but that can improve safety is certainly worth chang-
ing the way we think and approach the opportunity,” he says. 
“We should treat presbyopia and astigmatism not because it’s 
convenient or makes us money, we should do it because it’s 
the right thing for the patient.”

 
Dry-Eye Treatment and Other Elective Services
“Elective services assist practices greatly to increase rev-
enue,” says Ms. Brown. “Some practices have been very 
successful in treating dry eye before cataract surgery and ex-
panding into cosmetic services. Fees still need to be reason-
able and substantiated, but there’s definitely opportunity to 
be paid fair reimbursement for elective services.”

She’s noticed an increased interest in fundus photos among 
the cataract practice clients she’s worked with. “We’re seeing 
a lot of fundus photos as screening tests. There are compli-
ance issues around that for Medicare patients and we’ve been 
helping clients understand compliance,” Ms. Brown says. 
“When you’re doing a test as a screening that’s a ‘sometimes-
covered’ test when there’s a medical necessity, the advanced 
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IMPORTANT PRODUCT INFORMATION: CLAREON® FAMILY OF IOLS
CAUTION: Federal law restricts these devices to sale by or on the order of a physician. 
INDICATION: The family of Clareon® intraocular lenses (IOLs) includes the 
Clareon® Aspheric Hydrophobic Acrylic and Clareon® Aspheric Toric IOLs, the 
Clareon® PanOptix® Trifocal Hydrophobic IOL, Clareon® PanOptix® Toric, 
Clareon® Vivity® Extended Vision Hydrophobic Posterior Chamber IOL and 
Clareon® Vivity® Toric IOLs. Each of these IOLs is indicated for visual correction of 
aphakia in adult patients following cataract surgery. In addition, the Clareon® Toric 
IOLs are indicated to correct pre-existing corneal astigmatism at the time of cataract 
surgery. The Clareon® PanOptix® lens mitigates the effects of presbyopia by providing 
improved intermediate and near visual acuity, while maintaining comparable distance 
visual acuity with a reduced need for eyeglasses, compared to a monofocal IOL. The 
Clareon® Vivity® lens mitigates the effects of presbyopia by providing an extended 
depth of focus. Compared to an aspheric monofocal IOL, the lens provides improved 
intermediate and near visual acuity, while maintaining comparable distance visual acuity. 
All of these IOLs are intended for placement in the capsular bag.
WARNINGS / PRECAUTIONS:  
General cautions for all Clareon® IOLs: Careful preoperative evaluation and sound 
clinical judgment should be used by the surgeon to decide the risk / benefit ratio before 
implanting any IOL in a patient with any of the conditions described in the Directions for 
Use that accompany each IOL. Physicians should target emmetropia, and ensure that IOL 
centration is achieved. 
For the Clareon® Aspheric Toric, PanOptix® Toric and Vivity® Toric IOLs, the 
lens should not be implanted if the posterior capsule is ruptured, if the zonules are dam-
aged, or if a primary posterior capsulotomy is planned. Rotation can reduce astigmatic 
correction; if necessary lens repositioning should occur as early as possible prior to lens 
encapsulation.
For the Clareon® PanOptix® IOL, some visual effects may be expected due to the 
superposition of focused and unfocused multiple images. These may include some per-
ceptions of halos or starbursts, as well as other visual symptoms. As with other multifocal 
IOLs, there is a possibility that visual symptoms may be significant enough that the patient 
will request explant of the multifocal IOL. A reduction in contrast sensitivity as compared 
to a monofocal IOL may be experienced by some patients and may be more prevalent in 
low lighting conditions. Therefore, patients implanted with multifocal IOLs should exercise 
caution when driving at night or in poor visibility conditions. Patients should be advised 
that unexpected outcomes could lead to continued spectacle dependence or the need for 
secondary surgical intervention (e.g., intraocular lens replacement or repositioning). As 
with other multifocal IOLs, patients may need glasses when reading small print or looking 
at small objects. Posterior capsule opacification (PCO), may significantly affect the vision of 
patients with multifocal IOLs sooner in its progression than patients with monofocal IOLs.
For the Clareon® Vivity® IOL, most patients implanted with the Vivity® IOL are 
likely to experience significant loss of contrast sensitivity as compared to a monofocal 
IOL. Therefore, it is essential that prospective patients be fully informed of this risk before 
giving their consent for implantation of the Clareon® Vivity® IOL. In addition, patients 
should be warned that they will need to exercise caution when engaging in activities that 
require good vision in dimly lit environments, such as driving at night or in poor visibility 
conditions, especially in the presence of oncoming traffic. It is possible to experience very 
bothersome visual disturbances, significant enough that the patient could request explant 
of the IOL. In the parent AcrySof® IQ Vivity® IOL clinical study, 1% to 2% of AcrySof® IQ 
Vivity® IOL patients reported very bothersome starbursts, halos, blurred vision, or dark 
area visual disturbances; however, no explants were reported.
Prior to surgery, physicians should provide prospective patients with a copy of the Patient 
Information Brochure available from Alcon informing them of possible risks and benefits 
associated with these IOLs.
ATTENTION: Reference the Directions for Use labeling for each IOL for a complete listing 
of indications, warnings, and precautions.
REFERENCES: 1. Werner L, Thatthamla I, Ong M, et al. Evaluation of clarity characteristics 
in a new hydrophobic acrylic IOL. J Cataract Refract Surg. 2019;45:1490-1497. 2. Oshika 
T, Fujita Y, Inamura M, Miyata K. Mid-term and long-term clinical assessments of a new 
1-piece hydrophobic acrylic IOL with hydroxyethyl methacrylate. J Cataract Refract Surg. 
2020 May;46(5):682-687. 3. Maxwell A, Suryakumar R. Long-term effectiveness and safety 
of a three-piece acrylic hydrophobic intraocular lens modified with hydroxyethyl-meth-
acrylate: an open-label, 3-year follow-up study. Clin Ophthalmol. 2018;12:2031-2037.  4. 
Alcon Data on File, 2017. 5. Lane S, Collins S, Das KK, Maass S, Thatthamla I, Schatz H, Van 
Noy S, Jain R. Evaluation of intraocular lens mechanical stability. J Cataract Refract Surg. 
2019 Apr;45(4):501-506. 6. Clareon® Vivity® Extended Vision Hydrophobic IOL (CNWET0) 
Directions for Use – US. 7. Clareon® PanOptix® Trifocal Hydrophobic Acrylic IOL Model: 
CNWTT0 DFU. 8. Lehmann R, Maxwell A, Lubeck DM, Fong R, Walters TR, Fakadej A. 
Effectiveness and Safety of the Clareon® Monofocal Intraocular Lens: Outcomes from a 
12-Month Single-Arm Clinical Study in a Large Sample. Clin Ophthalmol. 2021;15:1647-
1657. Published 2021 Apr 20. 9. Alcon Data on File, 2022.
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beneficiary notice (ABN) needs to 
be executed for Medicare patients 
(other payers may have other waiv-
ers). It’s important to set up protocols 
to support compliance. There are a lot 
of diagnostic tests like OCT, topog-
raphy, etc., that are done in a cataract 
practice and sometimes they’re just 
blanketly done, when that could be 
more targeted for your premium-
pay patients where you can actually 
recover revenue for work performed. 
Essentially, it’s less efficient to use the 
shotgun approach; Do you need that 
data 100 percent of the time, or do 
you just need it on patients who are 
candidates?”

As for dry-eye disease, addressing a 
patient’s ocular surface goes hand-
in-hand with cataract surgery, and 
may even create more candidates for 
premium lenses.

“I think having a dry eye center of 
excellence in your practice is really 
important,” says Dr. Fram. “Dry eye 
is the low back pain of ophthalmol-
ogy—if you treat it well and system-
atically, you can have a really thriving 
department.”

Michael A. Farbowitz, MD, who 
practices at Short Hills Ophthalmol-
ogy in New Jersey, has seen firsthand 
how dry-eye screening and treatment 
have impacted his bottom line. They 
began screening every patient who 
walked through the door back in 2017 
after investing in a LipiFlow (Johnson 
& Johnson). 

“We screened all patients, whether 
they were coming in for checkups, 
cataract surgery or routine eye exams, 
and we picked up a lot of patients 
who unknowingly had meibomian 
gland atrophy,” Dr. Farbowitz says. 
“We were treating patients who 
weren’t even aware they had dry eye, 
and word got out and patients started 
seeking us out because treatments 
they had tried in the past were unsuc-
cessful.”

Dr. Farbowitz sees dry-eye screen-
ing as an important role for ophthal-
mologists. “Our job isn’t only about 
removing their cataract to help them 
see better, but we’re obligated to pick 

up on things they don’t know about. 
That’s why we do glaucoma screen-
ings. We pick up on things before 
they have symptoms and when it’s 
easier to treat. I’ve really embraced 
the preventative care model over 
the last six years or so and it’s borne 
fruit financially, but also in word of 
mouth.”

As with premium lenses, the 
conversation with the patient regard-
ing dry eye is an education. “Almost 
two-thirds of patients who come in for 
cataract evaluation have dry eyes, and 
half of those patients don’t know they 
have it,” he says. “And we also know 
that biometry changes dramatically 
after an eye is treated with thermal 
pulsation, which influences the lens 
choice. So I tell the patient that 
there’s a chance their lens calculations 
will change or may be inaccurate if we 
don’t treat the dry eye ahead of time. 
I also explain that dry eye is a chronic 
disease and that cataract surgery may 
exacerbate it, therefore it’s better to 
treat beforehand.”

He sometimes uses an analogy with 
patients: “ ‘Before you drive a prize 
sports car across the country, you’re 
going to make sure the tires are filled 
and the fluids are topped off,’ ” says 
Dr. Farbowitz. “You don’t want to 
rush into anything.”

Dr. Farbowitz has also added Opti-
Light (Lumenis) to his practice, and 
he says this does add to the patient’s 
surgery timeline. “You do run the risk 

of losing a patient who wants their 
surgery sooner or at a specific time 
because the OptiLight treatments are 
spaced apart,” he says. “Patients can 
probably find another surgeon who 
isn’t going to treat their dry eye and 
can operate next week if that’s what 
they really want, but I think results 
matter and most patients get that.”

For dry-eye treatment, Dr. Farbow-
itz tackles the pricing with patients 
himself, as opposed to handing it off 
to a surgical coordinator. “It’s not as 
involved as explaining the pricing of 
premium lenses, and it actually turns 
out to be quicker if I handle it so the 
patient isn’t waiting to meet with the 
coordinator,” he says. “I lay it all out 
and tell them this is a procedure that 
isn’t covered by insurance and here’s 
how much it costs. I don’t apologize 
or get into justifications about why 
it’s that price. I’m just matter-of-fact 
about it.”

Initially, Dr. Farbowitz offered a 
discount on premium lenses if the 
patient had LipiFlow, but he put a 
stop to that. “I used to think charging 
for dry-eye treatments before surgery 
was going to cannibalize my premium 
lens conversion, but then it also felt 
like I was cheapening the value of 
the premium lens,” he says. “Patients 
are smart and they understand that 
cataract surgery is a one-shot deal.”

Treating dry eye has a greater 
return on investment than cataract 
surgery, he continues. “When you 
look at cataract surgery, you’ve got to 
leave your office and go to the surgical 
center, subject yourself to medical 
liability, back and neck strain, poten-
tially stressful surgical experiences 
and unhappy patients, then you take 
into account the times you see the pa-
tient pre- and postop, and for a simple 
cataract you’re getting reimbursed 
maybe $500.

“A dry-eye treatment, whether 
it’s intense pulsed light or LipiFlow, 
that’s done in the office, and depend-
ing on what state you’re in, you can 
delegate these treatments to a techni-
cian or other providers in your office,” 
Dr. Farbowitz continues. “Dedicating 

Fluorescein staining can reveal dry-eye 
disease, which should be addressed prior 
to cataract surgery. Many surgeons have 
invested in adding dry-eye clinics to their 
practices as a way to add revenue.
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a portion of your practice to dry eye is going to increase 
your surgical volume, your results will be better and you’ll 
have a better reputation in the community.”

The Business Perspective
As Dr. Fram said earlier: “Work smarter, not harder.” 
Evaluating the nuts and bolts of your business can be ad-
vantageous and could discover areas where money or time 
is being wasted.

An outside perspective can be beneficial, Ms. Brown 
explains. “We often go at it through a revenue cycle man-
agement assessment,” she says. “We collaborate with the 
team to look for opportunities to maximize processes and 
revenue while increasing their efficiencies wherever we 
can. Now is not the time for practices to leave any money 
on the table, or leave any wasted steps in their processes. 
They really can’t afford to do that. We also perform flow 
and efficiency operational assessments to maximize clinic 
productivity and the patient experience, as well as the staff 
and provider experience. We look at where their hurdles 
and frustrations are; we have open give-and-take discus-
sions. During the assessments, we look at each step of 
processes, and the tools and the resources used and their 
effectiveness.”

Ms. Brown sees common issues in physicians’ offices. 
“Many people don’t have an organized way to work their 
accounts receivable or they have a process written down 
but there isn’t accountability,” she says. “This may be 
because they’re spending time doing something manually 
that could be automated, such as eligibility checking for 
example. The same occurs with the clinic flow. If we have 
a routine process of using standardized procedures which 
make a clinic click along and go very smoothly, then when 
you need that extra time for the unusual patient you have 
it, without throwing off your entire schedule.”

Standardized processes allow you to add more patients 
in the day and increase the productivity of the practice, 
Ms. Brown continues. “Often the tools and resources are in 
your practice already, maybe just not being used or maxi-
mized in the best way. Look at what you’re doing sys-
tematically, and remember, working to improve processes 
will give you more time in the day, which gives you an 
improved patient experience. When you can improve the 
practice flow and things are clicking along better, you can 
be much more effective.” 

1. Portney DS, Berkowitz ST, Garner DC, Qalieh A, Tiwari V, Friedman S, Patel S, Parikh R, Mian 
SI. Comparison of incremental costs and medicare reimbursement for simple vs complex 
cataract surgery using time-driven activity-based costing. JAMA Ophthalmol 2023 Mar 
9:e230091. Epub ahead of print.
2. Lord SR, Dayhew J, Howland A. Multifocal glasses impair edge-contrast sensitiv-
ity and depth perception and increase the risk of falls in older people. J Am Geriatr Soc 
2002;50:11:1760-6.
3. James SL, et al. The global burden of falls: Global, regional and national estimates of 
morbidity and mortality from the Global Burden of Disease Study 2017. Inj Prev 2020;26:Supp 
1:i3-i11.
4. Burns ER, Stevens JA, Lee R. The direct costs of fatal and non-fatal falls among older 
adults - United States. J Safety Res 2016;58:99-103.
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Managing NPDR with DME
When it comes to NPDR in the presence of DME, Dr. 
Boyer says this is when he will initiate treatment with 
anti-VEGF. For Dr. Regillo, the decision to treat depends 
on the degree and location of the macular edema. 

“I’ll wait until a certain level of center-involved DME 
starts to affect the vision before I trigger treatment, so 
if they start to develop DME, I’ll begin following them 
a little closer,” he says. He adds that he also factors in 
the patient’s overall health and metabolic control when 
deciding how often to monitor them. “I’ll follow up more 
frequently with patients who have poor diabetes manage-
ment and a higher HbA1c level since they’re more likely 
to progress.”

Dr. Regillo notes that his approach to treatment in 
patients with severe NPDR and center-involved DME 
has shifted since more research has emerged in support of 
preventative anti-VEGF. 

“I usually treat DME till the macula is dry, then I 
stop, watch and wait, and then treat for recurrences,” he 
explains. “However, if a patient has more severe NPDR, 
I’m now more inclined to keep the treatment going and 
do more of a treat-and-extend approach. That way, the 
patient is receiving more continuous anti-VEGF therapy, 
helping to further improve their level of retinopathy and 
also decrease their risk of recurrences.”

Takeaways
Until longer-term research is published, the choice to 
proactively treat severe NPDR patients with anti-VEGF, 
PRP or a combination is for each physician to make on a 
case-by-case basis. 

“The risk of anti-VEGF injections is relatively low, 
and they’re well tolerated, but the cost-effectiveness and 
treatment burden of the preventative approach is what’s in 
question,” summarizes Dr. Regillo. 

The ideal management approach should be that which 
offers your patient the best chance of avoiding vision-
threatening complications while also having minimal 
impact on their quality of life, physicians say. As new 
therapeutic modalities for DR emerge from the pipeline—
such as gene therapy, the updated port delivery system 
and suprachoroidal injection—the balance of these two 
treatment goals may become easier to achieve. 

1. Brown DM, Wykoff CC, Boyer D, et al. Evaluation of intravitreal aflibercept for the 
treatment of severe nonproliferative diabetic retinopathy: Results from the PANORAMA 
randomized clinical trial. JAMA Ophthalmol 2021;139:9:946-955.
2. Maturi RK, Glassman AR, Josic K, et al. Four-year visual outcomes in the Protocol 
W randomized trial of intravitreous aflibercept for prevention of vision-threatening 
complications of diabetic retinopathy [published correction appears in JAMA. 2023 Mar 
28;329:12:1034]. JAMA. 2023;329:5:376-385.
3. Cai CX, Tran D, Tang T, et al. Health disparities in lapses in diabetic retinopathy care. 
Ophthalmol Sci. March 3, 2023. [Epub ahead of print]. 

(Continued from p. 38)
Managing Severe NPDR
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Running a Practice in the 
Post-Pandemic Landscape
Ophthalmologists are getting creative to address staffing shortages and to find new ways to add revenue.

T
hree years after the start of the 
global pandemic, ophthalmolo-
gists are facing new challenges.

The initial impact of the 
pandemic on medical practices was 
purely financial. Fortunately, that im-
pact was less than expected and was 
short-lived. “We thought it was going 
to have a longer effect. Most practices 
were able to briskly pivot to provide 
patients and staff with a sense of per-
sonal safety, and, within six months 
of the start of the pandemic, most 
of our clients were back up to their 
accustomed business level. And, after 
accounting for the PPP and associ-
ated grants, they were either made 
whole or better than whole compared 
to the previous baseline in 2019,” 
says Corinne Wohl, MHSA, a practice 
management consultant based in San 
Diego.

“I believe the most challenging ad-
verse impacts of COVID arose after 
it was no longer a public health emer-
gency, and they are mostly in the 
form of very strong human resource 

headwinds,” Ms. Wohl continues. 
“It’s been very hard to retain staff, to 
recruit either new and/or experienced 
staff, and to train new staff well be-
cause of the staffing shortage.”

She adds that the best way to at-
tract and retain staff is to treat them 
well and pay them well. “Hourly 
wages and salaries have increased 
over the past couple of years due to 
the competition in the marketplace,” 
she adds. “To stay competitive, it’s 
essential to treat employees consis-
tently and fairly, pay market rates, 
make it a fun place to work, and 
have good communication within an 
organization.”

John Berdahl, MD, in practice in 
Sioux Falls, South Dakota, agrees 
and says that a psychological shift oc-
curred during the pandemic. “We all 
realized that life is short and fragile,” 
he says. “In our practice, probably 
the key to us surviving and thriv-
ing during and after pandemic was 
a culture of taking care of our team, 
and our team’s willingness to take 
care of each other. So we haven’t had 
the typical challenges that you see 
around the country of turnover and 

recruitment, in large part because of 
our culture of caring for each other.” 

He adds that his practice has 
looked for new ways to take care 
of staff members post-pandemic. 
“We now do a better job of ending 
the day on time than we ever have 
before, so that people can enjoy their 
evening. We have dedicated time 
where we get together with them 
and their families once a month,” 
Dr. Berdahl says. “Maybe half of our 
staff makes it to any one event, but 
it’s an opportunity to make sure that 
they know how much we appreciate 
them. We have implemented little 
things that signal trust. For example, 
we have free vending machines with 
healthy snacks. And, we don’t have 
signs that say limit one per day. We 
just trust our staff members because 
we’re in this together. Those are 
just small signs of being grateful that 
they’re willing to give us the best 
hours of the best days of the best 
weeks of the best years of their life to 
our common cause.”

Some of the challenges ophthal-
mologists are facing post-pandemic 
aren’t even a result of the pandemic. 
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Instead, they are a result of grow-
ing pains, as many practices are 
expanding to serve more patients. 
“We’ve been growing a lot, and any 
time there’s growth, new structures 
are needed, but you don’t want to 
lose the love. And, in fact, you want 
the structure to enable the love of 
going to work every day. People 
need to know how to communicate 
and where to bring their problems 
to get solved. Mark Twain has a 
great quote: ‘I’m all for progress. It’s 
change that I don’t like.’ The biggest 
challenge that we’ve faced is growth 
and change in our organization. It’s 
important to remember success is not 
all about more surgeries and see-
ing more patients in a day. It’s really 
about being in this together and tak-
ing care of each other,” he says.

How to Grow a Practice 
It’s important to be creative when 
considering ways to grow your prac-
tice. Jeffrey Whitman, MD, who is 
in practice in Dallas, says his prac-
tice was invited to set up an office 
in a building with a large primary 
care medicine group. “It’s a hospi-
tal system primary care center that 
includes a number of primary care 
doctors. They had extra lease space, 
and some of those doctors knew one 
of our ophthalmologists, and he said, 
‘We need a lot of diabetic exams, etc. 
I think we could keep somebody 
busy if you put an office over here.’ It 
was kind of a service to them, as well. 
We have both an MD and an optom-
etrist rotate through that office,” he 
explains.

Opening a surgery center is another 
opportunity for growth. “Our practice 
already has four operating rooms 
in one location and two in another 
location,” Dr. Whitman says. “We’re 
considering the possibility of building 
another surgery center in the future. 
We’re looking for areas of growth to 
continue to grow into. Additionally, 
we’re not at capacity at our surgery 
center, so we can feed more into 
those surgery centers. We actively 
think about how to maximize what 

we do.” 
Dr. Whitman adds that ophthal-

mologists should consider building 
their own surgery center if they are 
performing 800 to 1,000 cases a year. 
“You can usually find other ophthal-
mologists or surgeons in other spe-
cialties who want to invest, because 
that can be a very big profit center, as 
opposed to giving it away to a hospi-
tal or somebody else’s surgery center. 
If you’re operating in someone else’s 
surgery center, you may want to find 
a way to buy in. These are all good 
ways to grow,” he says.

Daniel Durrie, MD, in practice 
in Overland Park, Kansas, adds that 
office-based surgery is a trend that 
has grown significantly over the past 
several years. “People are thinking 
about office-based surgery more post-
pandemic because of the decreased 
access to care and the desire to not be 
around sick people. Lots of practices 
are either doing it or thinking about 
it. Ophthalmologists want to move 
surgery closer to their staff and pa-
tients,” he says.

According to Dr. Whitman, having 
the right office staff is important to 
growing a practice. “Respect your 
administration, and pay them well. 

If you want to have a busier prac-
tice, that means your time is going 
to be taken up in the OR and in the 
clinic,” he says. “You have to make 
sure you have good people you can 
trust who are doing the administra-
tive tasks, which includes everything 
from purchasing real estate to doing 
build outs for a new space, bringing 
new physicians in, and just the daily 
operations of a practice.” 

According to Ms. Wohl, it’s im-
portant to look outside the practice 
for business guidance. This can 
include accountants, attorneys and 
consultants. “The best run and most 
financially successful practices look 
beyond themselves for business guid-
ance. Advisors have the advantage 
of looking at a practice objectively 
and have experience helping to solve 
those same problems many times 
over, as opposed to owners and man-
agers who are seeing an issue for the 
first time or only a couple of times,” 
she says.

Dr. Whitman adds that having 
good banking relations is also a 
must. “It’s a very sensitive banking 
time with the recent failures. I think 
regional banks are a great way to go,” 
he says. “They’re very interested in 
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A willingness to take care of your employees, and their willingness to take care of each 
other, can be key in keeping a practice healthy post-pandemic.
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your business, and they look at physi-
cians still as relatively safe bets. And, 
to me, that’s investing in your future 
and their future. They have a good 
banking client, and you have some-
one who will believe in you when 
you’re looking to open that next of-
fice and need to take out a loan.”

According to Dr. Durrie, private 
pay procedures are an area for growth. 
“In ophthalmology, we have the op-
portunity for growth in an area where 
you have patient-shared responsibil-
ity in that they’re paying for part of 
the procedure, for example, paying 
for premium lenses, refractive lens 
exchange, ICL, LASIK and other 
concierge-type services,” he adds. 
“All practices have the ability to 
move in that direction, and a lot of 
the practices that we have within the 
iOR family are looking to best prac-
tices from other practices and through 
our corporate networking to see if 
we can move to doing more private-
pay procedures. Everyone is worried 
about continued cuts in insurance 
and Medicare reimbursements.”

He explains that the disease-based 
part of a practice will grow naturally 
due to the aging population. “We’re 
going to be doing significantly more 
cataracts, significantly more retina, 
and more glaucoma just because of 
the aging population and people liv-
ing longer. We can be more efficient 
by possibly using optometry more 
within the office. We’ve had years of 
discussion about referrals from op-
tometry, but I think most people are 
saying surgeons should spend more 
time in the operating room and bring 
in more optometric help to stream-
line patient care,” Dr. Durrie says.

Does Practice Size Matter?
When it comes to growth and tak-
ing advantage of opportunities, Dr. 
Berdahl says there are advantages 
and disadvantages to both large and 
small practices. “Large practices can’t 
make decisions quickly, and you 
have to fight really hard not make 
them sterile and depersonalized,” 
he says. “It’s natural to start focusing 

on spreadsheets more than people. 
Don’t let that happen. So, there are 
some real disadvantages to being big. 
But there are some advantages, too. 
You may have some more leverage 
with payers and suppliers, and you 
may be able to recruit better lead-
ership talent. It’s difficult for the 
health system to become the leader 
in ophthalmology in any region. 
Maybe it’s because they’ve got other 
focuses, but ophthalmology is still a 
place where somebody can hang up a 
shingle. A small practice that’s highly 
focused can be the go-to practice in a 
region because it’s such focused and 
personal care. They can make deci-
sions more nimbly and more swiftly, 
and oftentimes they don’t have 
the bureaucracy and the associated 
costs.”

However, true solo practices have 
unique challenges, according to Dr. 
Whitman. “It’s getting tougher and 
tougher for the true solo practices out 
there, and there are still a number of 
them. We see private equity growing 
because they are able to help larger 
practices. We’re not part of private 
equity at this point, but it’s some-
thing I would look at in the future. 
However, you can see private equity 
groups wanting to reach out to these 
solo practices who are having prob-
lems administratively. I mean, just 

the issues of human resources and 
negotiating with so many different 
payers is difficult for a solo practitio-
ner. It used to be very different. Thir-
ty years ago, Medicare was the main 
payer, and it was easy to deal with 
the private companies. Now, there 
are many options with many different 
rules. It’s difficult to have to swim in 
those waters. We’re a large practice, 
and we have an insurance office set 
up with a CFO that oversees it. We’re 
a large business in that sense, so we 
can deal with that. Private equity 
will take over practices and surgery 
centers and bring other practices in. 
It’s economy of scale—you use the 
surgery center, and they’re already 
doing the bookkeeping, so doing the 
bookkeeping for one more practice 
or 10 more practices isn’t necessarily 
a problem. It’s become much more 
difficult for a solo practice to do its 
thing, unless it’s one of those rare 
boutique practices that’s only doing 
non-insurance, but there aren’t very 
many of those around,” he says.

However, Dr. Durrie says that rural 
and smaller practices can still do well, 
especially in ophthalmology. “I’m 
a strong believer in physician-led 
opportunities, so when it comes to 
physician-owned practices merging 
together on a physician-led basis, I’m 
all in favor of that. I think there’s a 
lot of economy to scale on practices 
within a community working to-
gether, merging, or sharing resources. 
I worry a lot about the consolidation 
and the corporatization of health care 
in general, and I think we, as physi-
cians, need to take on a leadership 
role in the health-care solutions for 
the future. We will always protect the 
patient better than any administrators 
or any corporate entities who are just 
trying to make money out of health 
care. We have a lot of rural practices 
that have been driving 45 minutes to 
a hospital, and they are now mov-
ing surgery into their office, and that 
sustains them for years down the road 
because they now have better control 
over the quality of care and they’re 
leading it,” he says. 
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I’m a strong believer in phy-
sician-led opportunities, so 
when it comes to physician-
owned practices merging 
together on a physician-led 
basis, I’m all in favor of 
that. I think there’s a lot of 
economy to scale on practices 
within a community working 
together, merging, or sharing 
resources.

— Dan Durrie, MD
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Maximizing Residency 
Surgical Experience

Surgical training is a trust-based relationship. Here’s what we’ve learned.

R
esident cataract surgery train-
ing has transformed over the 
last several decades.1,2 Train-
ees are steeped in fast-paced, 

technologically advanced surgical 
environments with high attending 
expectations and even higher patient 
expectations. Today’s cutting-edge, 
minimally invasive cataract surgery is 
a far cry from the overnight hospi-
talizations of the past.3 Now, rapid 
visual recovery and precise refractive 
outcomes are expected and even 
demanded.4,5  

In the face of such high stakes, 
it’s common for residents to feel the 
pressure of perfection, despite the 
fact that we’re still learning these 
techniques. So, as trainees, how do 
we maximize our potential, safely 
acquire skills and judgment, and 
carefully push boundaries while 
minimizing errors to deliver excel-
lent surgical outcomes? 

I believe the answer lies in trust—
earning the trust of the attending 
surgeon. The question then follows: 

How can we do this?

Trust is Key
The attending-resident relationship 
is paramount; however, to date, little 
attention has been given to how 
residents can contribute to forging 
such relationships.6 The founda-
tion of surgical training is mutual 
trust between the resident and the 
attending, who’s shouldering the 
responsibility for excellent patient 
outcomes.7 Attendings have had 
diverse experiences operating with 
residents. Often at the forefront of 
an attending’s mind is “that one 
surgery” with a resident where there 
were issues. From complications to 
insubordination, from lack of prepa-
ration to arrogance, most seasoned 
attendings can readily recall a resi-
dent experience they wish to never 
repeat. As residents, we don’t want 
to be “that one surgery.”

Instead, we should strive for 
competence by cultivating a trust-
ing relationship with the attending 
through openness to advice and 
constructive criticism, attention to 
detail and respect. These practices 

begin before entering the operating 
room.

Foundational Learning
As the saying goes, “you play like 
you practice and practice like you 
play.” Before entering the operat-
ing room, residents must have both 
an intellectual and a mechanical 
understanding of cataract surgery. 
The intellectual component can 
be found in textbooks, anatomical 
diagrams, online surgical videos 
and articles, and academic discus-
sions. We’re fortunate today to have 
easy access to YouTube channels 
dedicated to surgical development. 
These channels have revolutionized 
training, transforming small resi-
dency programs into international 
classrooms of the highest caliber. It’s 
here residents can encounter cataract 
surgery in a risk-free environment. 

Although low stakes, this may be 
one of the most important com-
ponents in laying a sturdy surgical 
foundation. As you know, when 
reading, watching surgical videos 
and participating in discussions, we 
have to be fully present and engage 
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with the information critically and 
actively as opposed to passively ab-
sorbing it. It might be more useful to 
watch surgical videos at 0.5x speed 
instead of 2x speed. Another thing to 
keep in mind while watching these 
videos is the anatomy and physiol-
ogy we’ll encounter at each step of 
surgery. We can ask ourselves: Why 
was this movement executed in that 
manner? What are the consequences 
of forgoing this technique? Is there a 
more efficient movement to accom-
plish the same objective? 

Linking such questions to the 

mechanical experience encountered 
in simulators and wet labs is invalu-
able.8-10 Deliberate, dedicated time 
in wet labs, both within and outside 
clinical hours, allows trainees to go 
beyond understanding techniques 
in a purely intellectual fashion to 
understanding them experientially. 
It’s here we can progress from what 
is done to how and why it’s done and 
acquire an introductory understand-
ing of consequences and alterna-
tives. Spending dozens or hundreds 
of hours working under a micro-
scope helps to develop the dexter-

ity required for intricate surgical 
procedures. Critically approaching 
intellectual and mechanical learning 
in this way promotes rapid surgi-
cal growth and prepares us to apply 
novel techniques in the future. 

Preoperative Notes
The pillars of the surgery process 
include the preoperative evaluation, 
actual procedure and postopera-
tive course. Robust preoperative 
documentation is a key component 
in building attending trust. It gives 
the attending a window into the 
trainee’s thought process, offering 
an opportunity to demonstrate your 
preparedness.

Our goal for when the attending 
reads a preoperative note (and they 
will), is for the attending to feel 
peace of mind that the patient was 
thoroughly evaluated and that every 
concern was reasonably addressed. If 
a patient has a high prescription that 
will result in significant anisome-
tropia after cataract surgery on the 
first eye, was this discussed with the 
patient? Were temporary mitigation 
techniques proposed? Was the need 
to perform surgery on the second 
eye clearly stated and did the patient 
voice understanding? 

When an attending reviews the 
preoperative note, it should be read-
ily apparent that the ways in which a 
patient’s surgery might deviate from 
routine were identified, discussed 
with the patient and documented 
appropriately. Documentation 
reflects your thought process and 
aids in the development of surgi-
cal judgment. It’s a tangible way 
to demonstrate attention to detail, 
thoughtfulness, competence and 
concern for the best interests of the 
patient. Furthermore, these discus-
sions reassure patients they’re in 
capable, caring hands and inspire 
trust in residents, a critically impor-
tant and often neglected element in 
the preoperative process.

In the OR
On the day of surgery, arriving calm 
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Figure 1. Resident surgeon (seated superiorly) being guided through the repair of a rup-
tured globe by an attending surgeon (seated temporally).
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and collected sets the stage for a 
smooth surgical day. To get off on 
the right foot, arrive early. Greet the 
team and learn their names. Check 
and adjust the microscope for proper 
comfort and optimal visual clarity 
both on the microscope and video 
monitors. Discuss individual patient 
needs with the anesthesiologist and 
operating staff. Ensure ancillary 
equipment is readily available, such 
as intracameral capsular staining 
and iris expansion devices. Have 
patients’ information and lens selec-
tions clearly marked and separate 
from one another to avoid any po-
tential mistakes—when an attend-
ing reviews these calculations with 
the resident, they’ll be reassured to 
see such organization. As residents, 
accomplishing these tasks can build 
a sense of composure while also in-
stilling confidence in the attending, 
thus setting the stage for a great day 
in the operating room. 

With all this said, in the operat-
ing room and under the microscope 
is where the rubber meets the road 
(Figure 1). Every moment under the 
scope is an opportunity to gain or 
lose attending trust, and an attend-
ing’s stress level can be palpable. 
Understanding this, it’s here that we 

must obey an attending’s every in-
struction and execute each step with 
appropriate caution and deliberation 
(Figure 2). By becoming cocky or 
cavalier, a resident will eventually 
slip and hear the dreaded “gasp” 
from the side scope, which should 
be an immediate indicator to back 
off and return to a place of caution. 

On the Same Page
As the attending sees a trainee’s 
growth and the resident feels 
comfortable with a particular step of 
surgery, it’s appropriate to progress 
to more advanced techniques; how-
ever, you shouldn’t try to surprise 
your attending with an unexpected 
move. Prior to the surgery, it’s best to 
get attending approval to try a new 
technique. You could ask: “At this 
point, I feel comfortable with divide 
and conquer. If you’re comfortable 
as well, may I try stop and chop for 
the next patient? I’ve studied this 
technique and practiced it in the wet 
lab, and I feel prepared to do it.” As 
formal as this may seem, we have to 
remember that we’re guests in the 
attending’s operating room. Using 
this same approach, techniques 
beyond basic forms of nucleus disas-
sembly can also be discussed and 

more readily explored, cultivating a 
dynamic learning environment. 

At a minimum, at the end of each 
surgical day, trainees should seek 
feedback, whether good or bad, and 
implement it in a demonstrable way. 
It’s also helpful to record every sur-
gery performed so you can go back 
and study the game-day footage in 
detail. 

Ultimately, the goal is to find the 
sweet spot—where the attending is 
relaxed, and you’re performing safe 
surgery while appropriately push-
ing the boundaries. It’s here, in this 
sweet spot, that the greatest growth 
occurs, and everyone wins: Patients 
receive their expected excellent 
surgery, attendings operate and 
teach in a dynamic learning environ-
ment with competent and motivated 
residents, and we maximize our 
supervised surgical experience to 
the benefit of our patients both now 
and in the decades to come. 
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A
s advances in reproductive 
technology enable pregnan-
cies at increasingly older 
ages and new diagnostic tools 

allow for earlier disease detection, 
it’s becoming more common to see 
pregnant patients with glaucoma. 
Treating glaucoma in this patient 
population requires balancing the 
patient’s ocular health with any 
potential risks to the fetus from 
medications. Here, I’ll review the 
available evidence and discuss 
management options for pregnant 
patients.

IOP and Pregnancy
What do we typically expect in 
terms of intraocular pressure and 
pregnancy? Studies on IOP and 
pregnancy are limited, but the 
available data indicate that IOP 
changes occur throughout preg-
nancy as a result of an increase in 
the outflow facility.1 A study of 117 
non-glaucomatous Nigerian women 
reported that intraocular pressure 
declined by the third trimester 
(mean IOP: 14.7 ±2.2 mmHg in the 
first trimester vs. 11 ±1.3 mmHg 
in the third trimester, p<0.0001).2 
At six weeks postpartum, mean 
IOP increased to near pre-preg-
nancy levels at 14.2 ±1.8 mmHg 

(p<0.001). Another study reported 
that IOP decreased significantly 
by the 18th week of pregnancy, 
by almost 20 percent, in non-
glaucomatous women, while ocular 
hypertensive women saw a later 
IOP decline of approximately 24 
percent, at around the 24th week of 
pregnancy.3

As for pregnant patients with 
glaucoma, a retrospective study of 
15 pregnant women with ethnici-
ties somewhat representative of 
the U.S. population,4 found that 57 
percent of women had stable IOP 
and visual fields; 18 percent had 
visual field progression with IOP 
either stable or increased; and an-
other 18 percent had stable visual 
fields with increased IOP. More 
than a third of the pregnant women 
in this small series had increased 
IOP or visual field progression dur-
ing pregnancy. This tells us that we 
have to be vigilant about following 
and checking pressures and observ-

ing glaucomatous women during 
pregnancy.

Considering these reported IOP 
changes during pregnancy, what 
happens after pregnancy in terms 
of disease progression? A retrospec-
tive study of 37 Korean women (67 
eyes) who discontinued their glau-
coma medications during pregnan-
cy found that 28 percent—nearly a 
third of patients—had visual field 
progression detected 14 months 
after delivery.5 So, there seems to 
be a delay in the field progression 
despite IOP potentially increasing 
or increasing above where it had 
been during pregnancy.  

This group compared patients 
who progressed with those who 
didn’t progress and found a statisti-
cally significant difference in IOP. 
Patients who progressed experi-
enced higher IOP during pregnan-
cy and postpartum compared with 
those who didn’t progress. Differ-
ences between the two groups were 
small, however, with progressors 
and non-progressors within 1 to 
3 mmHg of each other (Table 1). 
Pressures in the study were also 
relatively low; this is because the 
study was conducted in Korea, 
and Korean women have a much 
higher incidence of normal-tension 
glaucoma than what we see in the 
United States (i.e., almost half of 
Korean women have normal-ten-
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TABLE 1. IOP THROUGHOUT PREGNANCY IN A STUDY OF GLAUCOMATOUS KOREAN WOMEN
Progression (n=19)
(mmHg)

No Progression (n=48)
(mmHg)

P Value

Pre-Pregnancy 14.8 14.0 0.25

First Trimester 15.8 13.9 0.02

Second Trimester 16.5 13.6 0.001

Third Trimester 17.7 14.4 0.04

Postpartum 15.5 14.1 0.06
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sion glaucoma). Even at these low pressures, almost a 
third of patients progressed following pregnancy. 

Management Options
Pregnant patients can and do experience glaucomatous 
progression. Here are the key treatment options for 
managing their glaucoma: 

• Laser trabeculoplasty. Laser trabeculoplasty, 
particularly selective laser trabeculoplasty has become 
a first-line treatment option for lowering IOP. That’s 
because the risk is fairly minimal. Topical anesthetics 
can be used and SLT can be performed without the 
use of any other pre- and postop anti-inflammatory 
medications (or if they’re needed, it’s for a very short 
period of time). So, laser trabeculoplasty isn’t a risky 
procedure for pregnant patients and should be con-
sidered as a first-line option. The biggest unknown 
is whether or not SLT is effective in young pregnant 
patients. Currently, there are few to no reports in the 
literature about SLT’s efficacy in this patient popula-
tion. Further studies will provide more data.

• Medical management. Medical management is of-
ten the second treatment option for glaucoma patients. 
The FDA classifies available medications into risk 
categories for pregnancy, from risk category A (no risk) 
to category E (the most risk) and an unassigned group 
(Table 2). There are no class A glaucoma medications. 
Class B glaucoma medications include selective alpha-
adrenergic agonists (brimonidine and apraclonidine)—
animal studies suggest these drugs are safe, but there 
aren’t sufficient human studies to be totally confident.

Most of the glaucoma medications are class C, which 
includes beta blockers, topical and oral carbonic anhy-
drase inhibitors, miotics and prostaglandin analogues. 
These are categorized as class C because there aren’t 
suffient animal or human studies to definitively de-
termine risk. Even though beta blockers are classified 
as risk category C drugs, we know that they’re used 
systemically to treat pregnancy-induced hypertension; 
if systemic use is safe then topical use should also be 
acceptable.

The unassigned category includes netarsudil and 
latanoprostene bunod. These are our two newest glau-
coma medication classes. They’re unassigned because 
there isn’t enough information on their safety yet.

Generally, this is the regimen to be considered when 
using topical medications:

—The first trimester: brimonidine, beta blockers 
and prostaglandin analogues. Prostaglandin analogues 
are the most commonly prescribed class of compounds 
for glaucoma. The concern with prostaglandins is that 
they increase uterine tone and stimulate uterine con-
traction. However, the quantity that’s delivered after 
topical dosing is many magnitudes too low to cause 
uterine changes. 

GLAUCOMA MANAGEMENT | Pregnancy & Glaucoma
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—The second trimester: brimoni-
dine, beta blockers and prostaglan-
din analogues.

—The third trimester: beta 
blockers and prostaglandin ana-
logues. A topical carbonic anhy-
drase inhibitor can be used or sub-
stituted for brimonidine. Carbonic 
anhydrase inhibitors shouldn’t be 
used earlier in the pregnancy if 
it can be helped since there have 
been some reports of limb ab-
normalities in small animals that 
received 20x the human dosage 
of oral carbonic anhydrase inhibi-
tors. It’s unlikely to pose a risk in 
pregnant patients, but it may be 

preferable to avoid it.
—Nursing patients: beta 

blockers, topical carbonic anhy-
drase inhibitors and prostaglandin 
analogues. In nursing patients, we 
want to avoid brimonidine. This 
drug creates the greatest amount of 
risk for babies. 

All medication should be used 
cautiously, particularly in the first 
trimester during organogenesis. 
It’s recommended to use the least 
amount of medication, especially in 
the first trimester, without adverse-
ly affecting the pregnant patient 
and her ocular status.

• Glaucoma surgery. This is the 

third treatment modality for preg-
nant glaucoma patients. There are 
some pregnancy-specific consider-
ations, including anesthetics, body 
positioning, intraoperative drug use 
and choice of procedure. 

Local anesthetics are a bet-
ter option for pregnant patients 
than systemic anesthetics. Most 
glaucoma surgeries can be done 
topically with local anesthetics. It’s 
important to use them in small but 
sufficient quantities to anesthetize 
and keep the patient comfortable. 
Anesthetics considered safe during 
pregnancy are lidocaine and eti-
docaine, both of which fall in risk 

CASE EXAMPLE 

This patient was diagnosed with ocular hypertension in 1995 when she was 25 years old. Thirteen years later in 2008, she came to me 
for a follow-up exam and was seven weeks pregnant. In 2009, her visual fields were full in the right eye, one month after she delivered. 
Left-eye visual fields were full in 2008. At the end of her pregnancy, her fields remained full and stable. Her OCTs were within normal 
ranges in both eyes. Within a year, by April 2010, the right eye had progressed to a dense nasal step, superior and inferior. Fortunately, 
the left eye remained full.

 During her pregnancy, her intraocular pressure varied but didn’t consistently decline. Based on her visual fields, I felt it was 
important to intervene. We performed bilateral mitomycin trabeculectomies, one in 2009 and in the second eye in 2010.

058_rp0523_GM.indd   61058_rp0523_GM.indd   61 4/14/23   4:35 PM4/14/23   4:35 PM



REVIEW OF OPHTHALMOLOGY | MAY 202362

GLAUCOMA MANAGEMENT | Pregnancy & Glaucoma

category B.
At the time of surgery, the glau-

coma surgeon will work with the 
anesthesiologist to position the pa-
tient correctly on the table to avoid 
compressing the aorta or interior 
vena cava, which would be delete-
rious to the patient as well as the 
fetus. Positioning may include us-
ing pillows to support the patient’s 
back and knees and to ensure she 
isn’t folded over anteriorly. 

Standard antimetabolites such 
as mitomycin-C and 5-FU cannot 
be used during surgery in pregnant 
patients as these are teratogenic 
and can adversely affect the fetus. 
Fortunately, there are many more 
surgical options now, such as 
MIGS. Typically short procedures, 
MIGS are a good option because 
they don’t require a patient to be 
in an uncomfortable position for a 
prolonged period, and the amount 
of anesthetics needed should be 
minimal.

For pregnant patients with ad-
vanced disease, a trabeculectomy 
is inadvisable due to concerns with 
mitomycin-C and 5-FU, but a tube 
implant under local anesthesia is an 
option. It will take slightly lon-
ger but can be performed if other 
surgical options such as MIGS have 
been exhausted.

C-section Delivery
There has been discussion on the 

American Glaucoma Society Net 
as to whether or not a C-section is 
indicated in pregnant women with 
glaucoma, particularly those who 
may have a thin filtering bleb. With 
a lack of studies on IOP changes 
during delivery in patients with 
glaucoma, we can instead look at 
IOP during labor and delivery in 
non-glaucomatous patients. This 
data, however, may or may not be 
indicative of what happens in glau-
comatous patients during labor.

One study of 64 non-glauco-
matous women (who had normal 
vaginal deliveries) found a small 
but statistically significant increase 
of less than 1.5 mmHg during labor 
but a decrease of 3 mmHg after la-
bor.6 Another study of 30 non-glau-
comatous women that also analyzed 
normal vaginal deliveries reported 
that patients who had epidural 
anesthesia showed no change in 
IOP (mean IOP: 11 to 12 mmHg) 
and no change in IOP immediately 
after contractions.7 

Currently, there’s no clear answer 
to the C-section question because 
there’s no data that tell us whether 
or not there’s any risk to taking 
a pregnant glaucomatous patient 
through labor, particularly one with 
a thin bleb. Likewise, I haven’t 
come across any anecdotal reports 
of problems. The choice between 
having a C-section or spontaneous 
normal vaginal delivery is a difficult 

decision that needs to be made 
with the patient, the obstetrician 
and the glaucoma surgeon.

Postpartum Medications
After delivery, many mothers nurse 
their babies. There are some con-
cerns with the medications that we 
use to treat glaucoma—for exam-
ple, we know that beta blockers are 
actively secreted into breast milk.8 
Timolol may have six times the 
plasma concentration after dosing 
topically, though it’s only 1/80th of 
a cardiac dose, so it’s small.  

Betaxolol has a three times 
plasma concentration, but both 
non-selective and selective beta 
blockers can have potential adverse 
effects on a newborn baby such as 
apnea and bradycardia, as the drugs 
are transmitted into the breast milk 
and then to the baby. 

We also know that the systemic 
drug level is highest within two 
hours after topical dosing. Thus, 
it’s recommended that if a patient 
is taking timolol eyedrops, she 
should dose after nursing as op-
posed to before nursing, or at least 
more than two hours before she 
plans to nurse.  

Brimonidine may be secreted 
into breast milk. There have been 
reports in young children of apnea, 
hypertension and central nervous 
system depression, so this medica-
tion must be stopped during the 

TABLE 2. FDA DRUG RISK CLASSIFICATION IN PREGNANCY
Risk Category Glaucoma Classes

A No risk, based on clinical studies in pregnant women

B Safety suggested in animal studies and insufficient human 
studies
or 
Animal studies show risk and human studies show safety

Selective alpha-adrenergic agonist (brimonidine, apraclonidine) 
Nonselective alpha and beta agonist (epinephrine, dipivefrin)

C Insufficient human studies and animal studies show risk
or
No animal studies and insufficient human studies

Beta blockers; IUGR with oral administration
Topical and oral CAI; teratogenic in animals at elevated doses
Miotic; adverse animal fetal effects PGAs; adverse fetal effects 
animals

D Human studies show fetal risks, drug is necessary

E Fetal risks, risk/benefits do not justify use

Unassigned No recommendations, no information Netarsudil
Latanoprostene bunod
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third trimester when a patient is 
approaching delivery. Brimonidine 
should also most likely be avoided 
in nursing mothers. We know about 
the CNS depression, the apnea and 
hypotension in small children who 
have glaucoma who’ve been dosed 
with brimonidine, so there’s the 
concern that if it’s secreted into the 
breast milk of a nursing mother, the 
side effects could occur in babies. 

Cholinergic agonists aren’t com-
monly used in pregnant patients 
because of their side effect profiles, 
which may include headache, blur-
ry vision, small pupil and change in 
refractive error. There have been 
anecdotal reports of hypothermia, 
seizures and restlessness in new-
borns.9 These are anecdotal reports, 
but even so, cholinergic agonists 
would probably not be one of the 
first drug classes prescribed and 
would more likely be used only if 
absolutely necessary. 

Systemic and topical carbonic 
anhydrase inhibitors are both ap-

proved for use during lactation 
by the American Association of 
Pediatrics. We have data on their 
use during pregnancy and lactation 
because systemic carbonic anhy-
drase inhibitors are used to treat 
idiopathic intracranial hypertension 
in young women who are pregnant 
and following delivery. This history 
of systemic carbonic anhydrase 
inhibitor use seems to indicate that 
they’re reasonably safe to use dur-
ing lactation.  

We know that prostaglandin 
analogues are secreted in the breast 
milk of animals.10 In humans, 
a study of 11 pregnant women 
reported no adverse effects while 
treated with prostaglandin analogs 
during pregnancy and no effects in 
their newborns.10

An animal study that dosed rab-
bits with 80 times the amount of 
latanoprost that’d be given to hu-
man patients resulted in a quarter 
of the rabbits delivering non-viable 
fetuses.11 Importantly, the animals 

in these studies are far smaller than 
humans and have been given a 
much larger dose. Once again, the 
11 pregnant women mentioned 
previously had no adverse effects 
from prostaglandin analogues. 

We know that prostaglandin ana-
logues can cross the blood-placenta 
barrier, but the plasma concentra-
tion following topical use is in-
sufficient to affect prostaglandin 
analogue receptors in the uterus or 
elsewhere the body. A study using 
data from the US PharMetrics Plus 
database included 3,881 women 
aged 15 to 45 who were taking 
prostaglandin analogues and the 
3,881 controls who were not taking 
prostaglandin analogues. The study 
authors found no significant differ-
ence between the number of spon-
taneous abortions that occurred in 
the two groups: 10 percent of the 
pregnant patients taking prosta-
glandin analogues had spontaneous 
abortions and 7 percent of those 
not taking prostaglandin ana-
logues had spontaneous abortions 
(p=0.17).12

Nothing in the human literature 
suggests a reason to avoid using 
prostaglandin analogues during 
pregnancy. As best we can tell, 
they’re safe during pregnancy, 
during delivery and during nurs-
ing. This class of compounds has 
been our first line since the late 90s 
and remains a first-line treatment 
for pregnant patients as well as our 
other glaucoma patients.

Reduce Systemic Absorption
How do we manage medications 
during and after pregnancy? With 
every patient, we want to reduce 
systemic absorption in order to 
have the fewest and least severe 
systemic side effects. This is es-
pecially important to emphasize to 
our pregnant patients with glau-
coma. 

To reduce systemic absorption, 
we ask patients to close their eyes 
for at least two minutes and oc-
clude the nasolacrimal area for at 

GLAUCOMA MANAGEMENT | Pregnancy & Glaucoma

Figure 1. Nasolacrimal occlusion is used to reduce systemic absorption of topical 
glaucoma medications through the lacrimal duct and blood vessels in the nose. The index 
finger of each hand is pressed against the medial corner of the eye for two minutes and 
the eyes are closed for two minutes. 
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least two minutes (Figure 1). Punc-
tal plugs are an option for patients 
who can’t manage this and for those 
who might have systemic side ef-
fects from topical medications.

In summary, IOP findings in non-
pregnant women may not always be 
generalizable to pregnant women. 
We don’t have the data to confirm 
or deny that statement. Intraocular 
pressure findings in non-glaucoma-
tous pregnant women may also not 
be generalizable to glaucomatous 
pregnant women. Once again, we 
don’t have the data. 

Don’t reduce the frequency 
of follow-up visits for pregnant 
patients, particularly those at high 
risk for glaucoma progression. We 
don’t know when these patients’ 
pressures are going to increase, how 
much they’re going to increase or 
how frequently they’re going to 
increase. 

Be sure to carefully monitor and 

treat elevated IOP. Based on the 
information we have, if a patient’s 
IOP increases, it’s important to 
treat the increase to avoid seeing 
progression on the visual fields 12 
to 14 months post-delivery.  

When considering treatment 
options, use the laser, medical and 
surgical options that provide the 
lowest risk to the patient and to 
the fetus or the infant. We need 
additional studies to provide more 
robust data in pregnant and nursing 
patients so we can better design 
and inform our treatment protocols 
in this patient population. t
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F
acial nerve palsy is a debilitating 
process that affects a person’s 
quality of life not only through 
functional impairment, but also 

from distorted self-perception and 
diminished psychosocial capacity. In 
this article, the first part in a two-part 
series on FNP, we review the anato-
my of the facial nerve and etiologies 
and work up of FNP.

Background and Epidemiology
Persian physician Muhammad al-Razi 
wrote the earliest comprehensive 
descriptions of FNP in al-Hawi, a 
medical textbook published in the 
10th century. Along with many other 
astute findings, he quoted Arab physi-
cian Ibn Batrigh’s description of FNP: 
“the patient’s face while smiling is 
crooked, and the eye on the affected 
side… always has tears running down 
it. The patient chews food on the 
unaffected side, they speak softly, and 
have a depressed mood.”1 

 Due to the extensive course of the 
facial nerve, there’s a wide spectrum 
of clinical presentations of FNP. The 
facial nerve affects some muscles of 
mastication, the auditory system, the 
lacrimal system, oral continence and 
salivation, speech and eyelid closure, 
which collectively form the crux of 

human communication and expres-
sion.2,3 

The reported incidence of adult 
FNP is 17 to 35 cases per 100,000, 
and in neonates, 0.6-1.8 per 1,000 live 
births.2,4 There’s no sex, geographic or 
ethnic predilection.4

Navigating the Facial Nerve
To better understand the various 
manifestations of FNP, it’s important 
to recall the anatomy of the facial 
nerve (Figure 1). The facial nerve nu-
clei are located in the pons: one motor 
nucleus (motor nucleus of the facial 
nerve), one parasympathetic nucleus 
(solitary nucleus) and one sensory 
nucleus (superior salivatory nucleus).5 

The fibers from these nuclei can 
be afferent or efferent, visceral or 
somatic, and general or special, as 
described here:

• General somatic efferent (GSE) 
fibers provide motor supply to the 
facial muscles;

• General visceral efferent (GVE) 
fibers provide parasympathetic in-
nervation to the salivary glands and 
lacrimal gland;

• Special visceral afferent (SVA) 
fibers carry taste sensation from the 
anterior two-thirds of the tongue; and

• General somatic afferent (GSA) 
fibers carry cutaneous sensations 
from the small area of skin over the 
mastoid process and the post-auricular 
area.

The axons exit the facial nerve 
nuclei and wrap around the abdu-
cens nucleus, pass through the 4th 
ventricle, and then exit the brainstem 
at the pontomedullary junction, next 
to CN VIII. The axons then pass 
through the posterior cranial fossa at 
the cerebellopontine angle, and then 
enter the internal acoustic meatus in 
the temporal bone. The axons then 
enter the Z-shaped bony facial canal 
and synapses at the geniculate gan-
glion. The greater superficial petrosal 
nerve arises from the geniculate gan-
glion, synapses in the pterygopalatine 
ganglion and provides parasympathet-
ic innervation to the lacrimal gland 
(GVE). The facial nerve continues 
through the facial canal and gives 
off additional branches: the nerve to 
the stapedius muscle and the chorda 
tympani, which carries taste sensation 
(SVA) and parasympathetic innerva-
tion to the salivary glands (GVE). 
The facial nerve then exits the skull 
through the stylomastoid foramen. 
The posterior auricular nerve and the 
digastric nerve branch off. Finally, the 
facial nerve then enters the parotid 
gland, where it then divides into 
five branches (temporal, zygomatic, 
buccal, mandibular, cervical) which 
provide motor innervation to the 
facial muscles.5,6

Localize the Problem
A supranuclear lesion involves the 
motor cortex, subcortex or the corti-
cobulbar tracts. Recall that the facial 
nerve nuclei have bilateral innerva-
tion from upper motor neurons to 
the upper face but only contralateral 
input into the lower face. Thus, a 
supranuclear lesion will result in FNP 
of the lower face only. 

A nuclear CN VII lesion typically 
presents as FNP with ipsilateral CN 
VI palsy due to their proximity. Mil-
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lard-Gubler syndrome is an eponym 
for a ventral pontine lesion involving 
CN VI, CN VII, and the corticospi-
nal tracts, resulting in ipsilateral CN 
VI and VII palsy and contralateral 
hemiparesis. 

A cerebellopontine angle lesion 
presents as a FNP with CN V, CN 
VI and CN VIII involvement. CN IX 
and X are in the inferior portion of the 
cerebellopontine angle. Differentiat-
ing symptoms of this localized FNP 
include the loss of the corneal reflex 
(CN V) with hearing loss and vertigo 
(CN VIII).2

Etiology
Six broad categories of FNP etiology 
are idiopathic, traumatic/iatrogenic, 
infectious, neoplastic, congenital 
and miscellaneous. The history and 
presentation play a critical role in 
identifying the cause of the paresis. 
Let’s dive further:

• Idiopathic. Bell’s palsy is the 
most common cause of FNP and is a 
diagnosis of exclusion. Characteristic 
findings include an abrupt onset of 
unilateral facial paresis that progresses 
within one to three days, history of a 
recent viral illness and involvement 
of both the upper and lower parts of 
the face. True Bell’s palsy involves 
all five branches of the facial nerve, 
causing paresis from hairline to the 
clavicle. Additional symptoms include 
ipsilateral earache, numbness of 
the face, tongue and ear; and, more 
rarely, hyperacusis, tinnitus, altered 
taste and reduced lacrimation. In rare 
occurrences, a neoplastic etiology 
can masquerade as Bell’s palsy, but 
the defining feature of Bell’s palsy 
is spontaneous improvement within 
three to four weeks, with complete 
resolution around six months from 
onset.7

Bell’s palsy is thought to be due to 
inflammation of the facial nerve from 
recent viral illness. This hypothesis is 
supported by the increased incidence 
of Bell’s palsy in pregnant women, 
about 45 per 100,000 compared to 
17 per 100,000 in the non-pregnant.4 
This could be attributed to preg-

nancy being a pro-inflammatory state. 
Herpes simplex virus has also been 
thought to cause Bell’s palsy, but this 
hasn’t been definitely proven.7 

• Trauma/Iatrogenic. The second 
leading cause of FNP is trauma.4,7 
Craniofacial trauma, most commonly 
from motor vehicle accidents, can 
cause blunt or penetrating trauma to 
the nerve. Notably, immediate onset 
FNP from a temporal bone fracture 
is associated with poor recovery, 
whereas incomplete FNP can have 
near complete recovery. 

Iatrogenic injury to the facial nerve 
can occur from forceps delivery 
of neonates, orthognathic surgery, 
head and neck surgery for parotid 
tumors, acoustic neuromas, facial 
nerve schwannoma and other regional 
tumors.7 

• Infectious. Ramsey-Hunt Syn-
drome (RHS), also known as ge-
niculate ganglionitis, is caused by the 
herpes zoster virus reactivating in 
the geniculate ganglion of CN VII. 
It classically presents with a triad of 
ipsilateral FNP, otalgia and vesicles 
in the auditory canal. There’s a 
predominance of otologic symptoms 
of tinnitus, hypoacusis, vertigo and 
nystagmus, due to the proximity 
to CN VIII. While auditory canal 
vesicles are strongly associated with 

RHS, approximately 2 to 35 percent 
of cases of FNP without vesicles are 
due to herpes zoster infection as well. 
Therefore, it’s important to note that 
vesicles can develop at any point 
before, during or after the onset of 
FNP.2 Patients with RHS often have 
more severe disease and incomplete 
recovery.4,7

Other infectious etiologies include 
Lyme disease and otitis media. Less 
common infectious causes include 
tuberculous chronic otitis media, HIV, 
polio, mumps, leprosy, infectious 
mononucleosis, syphilis and botulism. 
FNP can be the first presenting sign 
of AIDS, and a detailed history is 
imperative to including this in the 
differential.2 Additionally, if there is 
presence of FNP with an ear infec-
tion, a cholesteatoma should be con-
sidered as the primary source causing 
infection and nerve compression.7  

• Neoplastic. There should be high 
clinical suspicion for a tumor-associat-
ed FNP if there’s a slow progression 
of symptoms, no improvement in 
function after six months, multiple 
cranial nerve involvement, and/or 
recurrent ipsilateral palsy. The most 
common tumor affecting facial nerve 
function is an acoustic neuroma, 
and the most common tumor of the 
facial nerve is a facial schwannoma.7 

Figure 1. The facial nerve pathway.
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Paralysis of the facial nerve from a 
facial schwannoma can be preceded 
by facial spasms. 

Malignant parotid neoplasms can 
cause FNP from direct facial nerve in-
vasion or after tumor extirpation. Na-
sopharyngeal carcinoma can involve 
the pterygopalatine ganglion which 
can present with reduced lacrimation 
due to involvement of the greater 
superficial petrosal nerve.7 

• Congenital. Congenital FNP 
should be considered in newborns 
without iatrogenic injury. Syndromes 
associated with congenital FNP 
include:

—Moebius syndrome – Congeni-
tal CN VI and VII palsy result-
ing in horizontal gaze palsy and 
masked facies. It’s thought to be 
due to brainstem insult during 
development.8

—Goldenhar syndrome – Abnor-
mal development of the 1st and 
2nd branchial arches which results 
in incomplete development of the 
ear with resultant facial nerve hy-
pofunction, along with mandibular 
hypoplasia causing facial asymme-
try, ear anomalies, eye anomalies, 
and vertebral malformation. It’s 
considered a more severe form of 
oculo-auricular-vertebral spec-
trum.9,10

—DiGeorge Syndrome – A 
deletion in Chromosome 22q11.2 
causing abnormal development of 
the 3rd and 4th branchial arches. 
Interestingly, this can also lead to 

maldevelopment of the 1st and 
2nd branchial arches. Useful mne-
monic: CATCH-22, which stands 
for Cono-truncal Cardiac abnor-
malities, Abnormal facies, Thymic 
hypoplasia, Cleft palate/cellular 
immunodeficiency, Hypoparathy-
roidism with hypocalcemia.11

—CHARGE Syndrome – 
The predominant findings in 
CHARGE syndrome are: Colobo-
ma, Heart defect, Atresia choanae, 
Retarded growth and develop-
ment, Genital hypoplasia and 
Ear anomalies/deafness. It has a 
strong association with at least one 
anomalous cranial nerve (CN IX/X 
> CN VII > CN VIII).12 

Miscellaneous Causes
Etiologies that don’t fall in the other 
categories include:

• Systemic and metabolic disorders. 
Such disorders associated with FNP 
are diabetes mellitus, hypertension, 
amyloidosis, and sarcoidosis.3 

• Neurological disorders. Condi-
tions that have been reported to cause 
FNP are Guillan-Barre syndrome, 
myasthenia gravis, multiple sclerosis 
and cerebrovascular accidents.3

• Melkersson-Rosenthal syndrome. 
This is a rare disorder that presents 
with a classic triad of orofacial edema, 
fissured tongue and recurrent, alter-
nating FNP. Lip biopsy shows Lang-
erhans giant cells and non-caseating 
granulomas.3

• Autoimmune causes. These 

include rheumatoid arthritis, Sjogren’s 
syndrome, lupus and sarcoidosis.3 

Diagnosis
Here are the salient points to keep in 
mind when evaluating a patient for 
possible FNP:

• History. Accurate diagnosis relies 
on a detailed history and physical 
examination. Timing of presentation 
and progression are critical to differ-
entiating between a neoplastic versus 
a non-neoplastic process. Associated 
symptoms of dizziness, dysphagia, 
diplopia, reduced lacrimation, altered 
taste sensation, hyperacusis or hearing 
loss all assist in localizing the affected 
part of the facial nerve.7 

• Clinical Exam. A targeted 
ophthalmic, neurologic, and otologic 
examination helps to identify the 
extent of facial nerve paralysis and 
narrow the differential. Here are the 
highlights of the ophthalmologic 
examination:

— baseline visual acuity, pupillary 
exam and extraocular movement;
— Schirmer’s test: less than 10 mm 
indicates insufficiency and impair-
ment at or above the great superfi-
cial petrosal nerve;
— corneal reflex: impaired ip-
silateral reflex is an early sign of 
cerebellopontine angle syndrome;13

— examine the forehead and 
brow, checking frontalis strength 
and brow position. If the frontalis 
muscle is spared in FNP, suspect a 
central palsy. If there’s complete pa-
ralysis of the upper and lower face, 
it’s likely a peripheral palsy;
— examine the lids, specifically 
looking at blink rate, orbicularis 
strength, upper lid retraction, lower 
lid ectropion and lagophthalmos;
— check the strength of the Bell’s 
phenomenon; a strong Bell’s phe-
nomenon will be protective to the 
cornea;
— at the slit lamp, assess the cor-
nea for dryness, thinning, epithelial 
defects, ulceration; and

— on the fundus exam, look for dia-
betic or hypertensive changes in the 

FIGURE 2. HOUSE-BRACKMANN GRADING SYSTEM 2

Grade Descriptions Characteristics
I Normal Normal facial function
II Mild dysfunction Gross: slight weakness noticieable on close inspection, may have very 

slight synkinesis. At rest: normal symmetry and tone. Motion: forehead-
moderate to good function, eye-complete closure with minimum effort, 
mouth-slight asymmentry

III Mild dysfunction Gross: obvious but not disfiguring difference between the two sides; con-
tracture and/or hemifacial spasm. At rest: normal asymmetry and tone. 
Motion: forehead-slight to moderate movement; eye-complete with effort; 
mouth-slightly weak with maximum effort

IV Moderately severe 
dysfunction

Gross: obvious weakness and/or disfiguring asymmetry. At rest: normal 
asymmetry and tone. Motion: forehead-none; eye-incomplete closure; 
mouth; asymmetric with maximum effort

III Severe dysfunc-
tion

Gross: only barely perceptible motion. At rest: asymmetry. Motion: 
forehead-none; eye-incomplete closure; mouth-slight movement

III Total paralysis No movement

(Continued on p. 79)
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Although anti-VEGFs are an established fi rst-line treatment 
therapy, this treatment alone isn’t suffi cient for every patient. 
In fact, in patients treated with at least 6 monthly injections, 

edema persisted, often with reduced visual acuity, in 32% to 66% of 
eyes (fi gure 1).1  As such, current research is focused on how we can 
help our patients using other agents, such as steroids, on top of the 
available anti-VEGF agents. One such investigation, known as Protocol 
U from the Diabetic Retinopathy Clinical Research Network (DRCR.
net), can help us understand the role of anti-VEGF plus steroids and 
help clinicians determine whether adding steroids on top of our fi rst 
line anti-VEGF therapy can benefi t patients.

Although we need to consider potential risks, corticosteroids have 
obvious benefi ts. They lower infl ammation, decrease breakdown of 
the blood-retinal barrier and have antiangiogenic properties. When 
compared to sham treatment, intravitreal corticosteroids for DME re-
sult in superior visual acuity. Although this effect does not hold when 
compared intravitreal anti-VEGF treatment in phakic eyes, cortico-
steroids reduce retinal thickening in patients with persistent diabetic 
macular edema. When we are treating patients who have persistent 
DME despite previous anti-VEGF therapy, we need to control edema as 
early as possible so it doesn’t lead to neurodegeneration and, ultimate-
ly, long-term vision loss.

To that end, the DRCR Network conducted a randomized clinical 
trial that compared continued ranibizumab therapy only to continued 
ranibizumab plus intravitreous dexamethasone in eyes with persistent 
DME and visual acuity of 20/32 to 20/320 despite receiving at least 3 
anti-VEGF injections for DME  (afl ibercept, bevacizumab or ranibi-
zumab) within the previous 20 weeks. Both pseudophakic and phakic 
eyes were included in the study population. 

A total of 236 patients were enrolled and were given three injections 
of ranibizumab every four weeks. After this 12-week run-in period, 

78 patients (33%) did not meet the criteria for persistent edema at the 
end of 12-week period and were terminated from the protocol, leaving 
65 eyes in dexamethasone ranibizumab group and 64 eyes in ranibi-
zumab sham group. The study had excellent follow-up, with all but 
two patients retained for the full 24-week study period (dexametha-
sone/ranibizumab = 63; ranibizumab/sham = 64).

Researchers were interested in two endpoints in the 129 random-
ized eyes: mean visual acuity change at 24 weeks and central subfi eld 
thickness (CST) change at 24 weeks. Over 24 weeks, mean change 
in visual acuity was 1.9 letters for combination and 2.5 letters for 
ranibizumab alone. In the combination group, 22% had improvement 
of 10 letters or more between randomization and 24 weeks versus 14% 
of eyes in the ranibizumab-only group. In the combination group, 11% 
had improvement of 15 letters or more between randomization and 24 
weeks versus 2% of eyes in the ranibizumab-only group.

Owing to the known side effect of corticosteroids on cataract for-
mation, this study was originally designed to include pseudophakic 
eyes only. However, this exclusion criteria was dropped due to slow 
recruitment. Subsequently, phakic eyes constituted about half of the 
study eyes. Notably, a prespecifi ed subgroup analysis suggests that 
pseudophakic eyes have a better visual acuity outcome with combina-
tion treatment than with ranibizumab therapy alone. At 24-weeks, the 
adjusted mean difference in visual acuity between the combination 
group and the ranibizumab group was 3.1 letters for pseudophakic 
eyes versus −3.0 letters for phakic eyes.

The second endpoint, CST change, is an important measure 
because, as clinicians, we rely on OCT to make treatment decisions. 
From a practical, real-world perspective, it’s how we generally gauge 
whether a patient is improving, if we are controlling the disease and 
how our treatment is truly benefi tting the patient. 

Obviously, with diabetic macular edema, we want to improve the 
CST as much as possible. On average, there was a greater reduction 

THE CLINICAL RELEVANCE OF PROTOCOL U
BY ARSHAD M. KHANANI MD, MA, FASRS

After at least 6 monthly injections of anti-VEGF for DME, 
some eyes still have unresolved DME and reduced VA.

Figure 1
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Disease management varies tremendously based on national 
standards and regulations. For example, in Israel, where I 
practice, we’re required to use off-label bevacizumab fi rst line 

in every patient who has macular edema resulting from diabetic reti-
nopathy. Often, patients receive monthly injections for six months or 
more with no response. After this period, we’re permitted to switch 
to another agent. This second-line agent is often a dexamethasone 
intravitreal implant. However, until recently, there was no clinical 
trial protocol to help guide treatment intervals in patients with 
differing disease severity, much less in patients receiving dexameth-
asone intravitreal implant as a fi rst-line treatment. With this in 
mind, the ARTES study group conducted a multicenter retrospective 
study that included DME patients from 25 European Vision Clini-
cal Research Network (EVICR) clinical sites from eight countries in 
Europe and Israel.2 More than 300 patients were included in the 
investigation.  

The primary objective of the study was to compare the effi cacy of 
a series of dexamethasone intravitreal implant injections in patients 
with early DME  (<9 month duration of DME) versus late DME (≥9 
month duration of DME) and in treatment naïve patients versus 
previously treated patients. The effi cacy outcome measure was a 
best- corrected visual acuity (BCVA) gain of 15 or more letters, 4 to 6 
months after the last dexamethasone injection.

Secondary outcomes were also explored. These included the 
percentage of patients with BCVA improvement of ≥10 letters from 
baseline 4 to 6 months after last injection. Here again, researchers 
compared treatment outcomes in patients with early versus late 
DME and naïve versus previously treated patients. Other secondary 
effi cacy outcomes included quantitative BCVA change, time to BCVA 
change of ≥ 15 letters, and central macular thickness (CMT). In addi-
tion, safety was evaluated. The outcomes included decrease in 10 or 15 
letters of BCVA, development or progression of cataract, IOP change 
and other adverse events. 

A strength of this study is the diversity of real-world populations. 
As a retrospective trial, we were able to collect data from a diversity of 

centers globally. In the end, there were 287 patients who received 762 
dexamethasone injections. Females accounted for 36.2% of the study 
population. Mean HbA1c was 7.7% (30.7% of patients were > 8%). The 
mean diabetes mellitus duration was 24.3 months (59.1% of patients 
had DM for more than 6 months). Importantly, as in real-world clini-
cal practice, 60.3% of eyes were phakic. 

With regard to effi cacy, 37.8% of patients gained ≥10 letters and 
22.7% of patients gained ≥ 15 letters. Conversely, 12.5% of patients 
lost 10 letters and 7.6%  of patients lost 15 letters. The mean change in 
best-corrected visual acuity was +6.8 (±11.1), and the mean change in 
maximal retinal thickness was fairly robust at -174µm (±171). When 
you look at the entire cohort, the time to peak improvement in cen-
tral macular thickness was 79.6 days (±38.1). The time to peak visual 
acuity improvement was 81.9 days (±39.8).

As suspected, naive eyes had a better improvement in visual acuity 

in retinal thickness in the dexamethasone plus ranibizumab group. 
Specifi cally, based on sex-specifi c spectral-domain OCT threshold 
norms, normal CST values were found in 52% of eyes in the combina-
tion group and 31% of eyes in the ranibizumab group at 24 weeks. Fur-
thermore, in the combination group, mean change in CST was −110µm 
compared with −62µm in the ranibizumab-only group (fi gure 2). 

Finally, regarding safety, the trial showed an increase in IOP that is 
consistent with other investigations. Specifi cally, IOP was increased in 

29% of combination treatment eyes.
We all have patients who have chronic diabetic macular edema and, 

even after treating them for a long time, patients have vision loss and 
persistent edema. Although the study was not suffi ciently powered for 
it, Protocol U does help us untangle this mystery to an extent and can 
give us some guidance about how to treat patients in clinical practice, 
especially in pseudophakic patients in whom we may be able to con-
trol disease better by introducing a steroid in addition to an anti-VEGF. 

REAL-LIFE EXPERIENCE WITH DEXAMETHASONE 
INTRAVITREAL IMPLANTS IN PATIENTS WITH DME
BY ANAT LOEWENSTEIN, MD

>35% more 
moderate 
visual gain (≥10 
letters) in naïve 
eyes (46.1% vs 
33.9% p=0.001)

 45% more 
signifi cant 
visual gain (≥ 15 
letters) in naïve 
eyes (28.8% vs 
19.8% p=0.06)

Figure 1. Naïve Patients Had Better VA Improvement
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and a better reduction of subfoveal thickness (fi gure 1). This im-
plies that earlier treatment may be benefi cial. 

We also looked at the effect of DME duration and discovered 
that this is also important. There was 40% more moderate visual 
gain of more or equal to two lines in early DME patients versus the 
late DME patients, and less visual acuity loss (fi gure 2). This also 
implies that earlier treatment may be benefi cial.

This study also demonstrated the impact of diabetes control, 
with >35% less moderate visual loss (≥ 10 letters) in controlled 
diabetes eyes (10.1% vs 16.1%, p=0.023). Similarly, the study 
showed >45% less signifi cant visual loss (≥ 15 letters) in controlled 
diabetes eyes (5.7% vs 10.5%, p=0.025). Finally, we found 40% 
more reduction in CMT in controlled diabetes eyes (-190µm  vs 
-135µm,  p<0.001).

In sum, this study is clinically relevant to real-world practice 
because it demonstrates that dexamethasone injection shows 
a quick response, both in nave and in previously-treated eyes, 
but that nave treatment and early treatment is superior, both in 
controlled and in uncontrolled diabetes.

As the previous two studies imply, there is mounting evidence 
for making an early switch to dexamethasone implants and 
even for the fi rst-line use of dexamethasone in patients who 

have DME. Here, we will walk through two comprehensive rationales 
that further support these options. 

To begin, it’s important to state the obvious, which is that we have 
two families of drugs—anti-VEGF and steroids—and one size does not 

fi t all. We also have two very different circumstances—fi rst line and 
second line. To make a clinical decision, we have to consider physio-
pathogenic evidence as well as clinical evidence. With regard to the 
physiopathogenic evidence, it’s important to understand that VEGF 
level does not increase in the vitreous in at least 1/3 of DME patients 
and VEGF level is correlated with neovascular proliferation (and not 
with macular edema).3,4 Rather, there is large variability of VEGF 
level in patients who have diabetes (26-1888) and controls (11-676).5

Similarly, with proliferative and non-proliferative diabetic retinopa-
thy, patients with DME have highly variable VEGF levels (43-1785), as 
do control patients (216-2546).6

We see this clinically, as well. Specifi cally, a 2019 study shows that 
normal VEGF level patients will be non-responders to anti-VEGF 
and patients who have a high VEGF level will have a rapid response 
to anti-VEGF.7  A second study, published in 2021, demonstrated the 
link between the rate of VEGF, the level of VEGF and the response to 
anti-VEGF.8  In this study, of the 24 eyes studied, 79% (19/24) of eyes 
were anatomical responders split between 38% super responders 
(9/24), 17% early responders (4/24) and 25% slow responders (6/24), 
whereas 21% (5/24) of eyes were non-responders (fi gure 1).8

But what is a non-responder? The DRCR-net defi nes a functional 
non-responder as having a mean visual acuity gain <5 letters.9,10 An 
anatomical non-responder has an OCT thickness reduction < 20%.11  
With this in mind, several studies show that approximately one 

RATIONALE FOR EARLY-SWITCH AND FIRST-LINE 
DEXAMETHASONE IMPLANTS FOR DME MANAGEMENT
BY LAURENT KODJIKIAN
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40% more 
moderate 
visual gain 
(≥ 10 letters) 
in early DME 
eyes (47.4% vs 
33.9% p=0.001)

40% less 
moderate 
visual loss (≥ 
10 letters) in 
early DME eyes 
(8.2% vs 13.5% 
p=0.029)

DME duration (<6m vs ≥6m)

Figure 2. Early DME Eyes Had Better VA Improvement
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third of DME patients are functional non-responders to anti-VEGF 
(see Figure 2a). More importantly, the percentage of functional and 
anatomical non-responders in DME is higher with anti-VEGF (about 
one in three) than with steroids (about one in six) (see Figure 2b).

In other words, if a patient has DME and a normal VEGF level, as 
many do, they may not respond as well to an anti-VEGF compared 
to a steroid, no matter how many times we inject and re-inject. Ob-
stinacy is not a guarantee of success. The rate of non-responders to 
anti-VEGF doesn’t really vary over time (see Figure 3). On the contrary, 
delayed treatment is a loss of opportunity because it’s the duration 
of edema that matters. If we treat effectively but too late, visual re-
covery will be lower.12  The longer the duration of DME, the more the 
visual acuity decreases.13  

But how can we determine when to switch? How can we predict 
functional response to anti-VEGF therapy? 
Research provides insights on this as well. 
Persistance of macular edema is a nega-
tive prognostic factor for long-term visual 
acuity improvement in DME. Predictability 
is obtained after three injections.10  After 
three injections over three months, pa-
tients will likely remain functional non-re-
sponders over the course of three years. 
In other words, if you continue to treat 
during three years, you will win for 10% of 
patients (the late responders), but you will 
lose for the 53% of patients that will remain 
non-responders. 

The clinical rationale is as compelling 

as the physiopathogenic evidence. To begin, we have two head-to-
head interventional studies comparing a dexamethasone implant to 
anti-VEGF.14-16  In both, the implant was non-inferior at 1 and 2 years 
as measured by VA and OCT. There also were fewer injections with 
corticosteroids and the corticosteroids were more effective for resorp-
tion of dry exudates. However, cataracts and hypertension were more 
frequent with steroids. 

However, if you look at the real-life observational research, the 
picture is meaningfully different. In observational studies, real-life 
outcomes with a dexamethasone implant appear to be better than 
real-life outcomes with anti-VEGF.17  For this research, we looked 
at all of the published observational studies that included at least 
10 patients and at least six months of follow-up. In sum, 63 studies 
were included—32 with anti-VEGF and 31 with dexamethasone 
implant. What we found is remarkable: in observational studies, 
real-life outcomes with dexamethasone implant appear to be better 
than real-life outcomes with anti-VEGF. Can all of these researchers, 
from all over the world, be wrong in the same direction? The data 
appears to speak for itself (fi gure 4). It’s also important to note that 
this is not a result of baseline visual acuity being worse in the dexa-
methasone patients. We controlled for that in this study. 

Figure 2a.
Clinical trial Functional non-responders 

at Year 1 (%)

Protocol I 28%1

Restore 35%2

Boreal-DME 40%3

1. DRCRnet. Elman MJ, et al. Ophthalmology 2010 Jun;117(6):1064–1077.e35;  2. Mitchell P, et al. 
Ophthalmology 2011;118:615–625.  3. Creuzot Garcher C, et al. ARVO 2017, abstr. 1915-B0419.

1. DRCRnet. Elman et al. Ophthalmology 2010 Jun;117(6):1064-1077.e35.  2. RESTORE 1 years. Mitchell 
et al. Ophthalmology 2011;118:615–625.  3. Gonzalez et al AJO 2016;172:72-79. 4. Bressler SB, et al. Arch 
Ophthalmol 2012;130(9):1153-1161. 5. Bellocq et al Prediamex Ophthalmol Retina 2017.

Figure 2b.
ANTI-VEGF STEROIDS

(DEX-implant)

% FUNCTIONAL 
non-responders

25% to 40% (≈ 1/3)1-3 ≈ 16% (≈ 1/6)5

% ANATOMICAL
 non-responders

25% to 35% (≈ 1/3)3-4 ≈ 14% (≈ 1/6)5

Figure 3.
Clinical 
trial 

Functional 
non-responders 
at Year 1 (%)

Functional 
non-responders 
at Year 2 (%)

Functional 
non-responders 
at Year 3 (%)

Protocol I 1-3 28%1 31%2 33%3

Restore 4-6 35%4 34%5 34%6

Clinical 
trial 

Functional non-
responder
at Month 3 (%)

Functional 
non-responder
at Month 6 (%)

Functional 
non-responder
at Year 1 (%)

Boreal-
DME 7

43% 39% 40%

1. DRCRnet. Elman et al. Ophthalmology 2010 Jun;117(6):1064-1077.e35. 2. DRCRnet. Elman et al. 
Ophthalmology 2011;118:609–614. 3. DRCRnet. Elman et al. Ophthalmology. 2012 November ; 119(11): 
2312–2318.  4. RESTORE 1 years. Mitchell et al. Ophthalmology 2011;118:615–625. 5. RESTORE 2 years. Lang 
et al. Ophthalmology Ophthalmology 2013;120:2004-2012. 6. RESTORE 3 years. Schmidt-Erfurth et al. 
Ophthalmology 2014 May;121(5):1045-53. 7. P Massin et al. Communication, SFO 2017  &   Creuzot Garcher 
et al., abstr. 1915, ARVO 2017.
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The REINFORCE Study has important clinical implications 
because it assessed the real-world effectiveness and safety of 
dexamethasone when it’s used either as monotherapy or with 

other DME treatments, in both treatment-naïve and previously 
treated patients with DME.18  It was a prospective, observational 
study conducted at 18 US sites. Notably, clinicians were not man-
dated to treat patients in any particular way. There was no criteria 
for patient selection or guidance on when or how to use dexameth-
asone. Clinical decision-making was entirely at the discretion of the 
treating physicians. 

Patients were entered into the registry if they received dexameth-
asone. Ocular history, treatment, and outcomes data were collected 
at the patient’s fi rst injection and each subsequent visit up to 1 year. 
The assessments and schedule of follow-up visits were likewise at the 
discretion of the treating physician. Primary endpoints were mean 
maximum BCVA change (best improvement) from baseline following 
each injection, percentage of patients with ≥15-letter improvement in 

BCVA and average improvement in BCVA using an area-under-the-
curve approach.

A total of 177 patients and 180 eyes were included. The mean age 
was 67 years, with a nearly equal split of male to female patients. Most 
patients (84%) were white. Notably, nearly 61% were pseudophakic 
with mean vision of 20/80 and OCT thickness of 425 microns. It’s also 
interesting to note the diabetic characteristics of the patients that 
the physicians were treating with dexamethasone (fi gure 1). They had 
a long duration of diabetes and the vast majority (almost 94%) had 

REAL WORLD USE OF DEXAMETHASONE FOR DME
BY MICHAEL SINGER, MD, FASRS

a Three patients had both eyes included in the study. 
b Means calculated using observed values and percentages calculated based on total number of study 
eyes; some study eyes had missing data.

BCVA=best corrected visual acuity; CR=counting fi ngers; CRT=central retinal thickness; ETDRS=Early 
Treatment Diabetic Retinopathy Study; IOP=intraocular pressure.

Figure 1. Baseline Patient Demographics and 
Study Eye Characteristics
Parameter Patient Population 

(N=177) Study Eyes (N=180)a,b

 Mean age (range), years 67.0 (38–90)

 Male, % 52.5

 White, % 84.2
BCVA (n = 172)
Mean (range), approximate 
ETDRS letters
Mean (range), Snellen equivalent

54.4 (0–85)
~20/80 (CF–~20/20)

 Mean CRT (range), µm (n = 140) 424.6 (179–920)

 Mean IOP (range), mm Hg 15.2 (8–27)

 Phakic, % 29.4
 Pseudophakic, % 60.6

Figure 2a. All Adverse Events Reported in Three 
or More Patients

  Adverse Event, n (%) Patient Population (N=177)

Any adverse event 69 (39.0)

IOP increased 11 (6.2)

Conjunctival hemorrhage 8 (4.5)

Vitreous fl oaters 7 (4.0)

Dry eye 6 (3.4)

Ocular hypertension 6 (3.4)

Posterior capsule opacifi cation 6 (3.4)

Glaucoma 5 (2.8)

Macular fi brosis 4 (2.3)

Vision blurred 4 (2.3)

Cataract 3 (1.7)

Eye pain 3 (1.7)

Photopsia 3 (1.7)

Vitreous detachment 3 (1.7)

Vitreous hemorrhage 3 (1.7)
IOP = intraocular pressure

But the question that remains: “Can we reproduce interventional 
outcomes in observational real-life studies with anti-VEGF and with 
dexamethasone?” In short, it’s not easy because, in real-life, patients 
do not reliably adhere to the tight schedule of monitoring and num-
ber of injections that are mandatory to achieve best outcomes with 
anti-VEGF, whereas that’s not the case with dexamethasone. In real 

life, the mean number of anti-VEGF injections and letter gain are 
below six. In real life, the gain with dexamethasone is greater than 
six letters. 

The takeaway here is that we should not wait too long to switch 
and, in fact, we may even wish to consider dexamethasone as a fi rst 
line in our real-world patients.

75
Review of 

Ophthalmology

000_0523_Allergan_Steroid.indd   75000_0523_Allergan_Steroid.indd   75 4/18/23   8:46 PM4/18/23   8:46 PM



already received anti-VEGF injections, often for longer than a year. 
But, even with that being said, in terms of the number of dexa-

methasone implants administered during year 1, about 42.8% needed 
one dexamethasone implant in a year, 25% needed two, 19.4% needed 
three and 11.1% needed four. Also, mean injection frequency was 2.0 in 
year one and mean time between injections was 152.7 days. Dexameth-
asone was used as monotherapy in 55% of study eyes and 45% received 
one or more other intravitreal injections during the study. These were 
most commonly afl ibercept, ranibizumab, or bevacizumab.

When we look at the visual results, patients who only need one 
dexamethasone implant had a 9.1-letter improvement. Patients who 
needed two implants had a 7.7-letter improvement and patients who 

needed three implants had a seven-letter improvement. All these 
were statistically signifi cant from baseline. And keep in mind that 
this was a group of chronic patients, and they still were able to get 
these visual acuity improvements. 

In terms of changes in CRT from baseline, we found a 125-micron 
reduction in patients with one injection, a 121-micron reduction in 
patients with two injections,  and a 140-micron reduction in patients 
with three injections. In other words, regardless of how many injec-
tions the patient needed, the treatment effectively dried the retina in 
this chronic group of patients.

With regard to how many patients had a ≥15-letter improvement 
in BCVA from baseline, it was 36%. The mean average improvement 
in BCVA from baseline during the study using the area-under-the-
curve approach was 3.6 letters. The mean maximum change in BCVA 
from baseline during the study was 11.7 letters, which was statistically 
signifi cant. The mean maximum change in CRT from baseline during 
the study also was statistically signifi cant at 137.7 microns. Finally, 
19.4% of eyes achieved a BCVA of 20/40 or better and a CRT of ≤300 
µm at the same visit. 

Obviously, adverse events are important, but they were relatively 
small in this study (fi gure 2a). With respect to IOP, in particular, the 
numbers are much lower than what we’ve seen in the registry trials 
using the dexamethasone implant (fi gure 2b). 

In conclusion, in real-world practice, dexamethasone monother-
apy and combination therapy for diabetic macular edema improves 
best-corrected visual acuity and decreases subretinal thickness in 
patients with chronic DME, with no new safety concerns identifi ed.

a Percentages calculated based on the total number of study eyes; 9 study eyes had 
missing baseline and/or follow-up IOP data.
IOP = intraocular pressure.

• 41 (22.8%) patients used IOP-lowering medication during the study.
• No glaucoma surgeries were reported.

Figure 2b. IOP Parameters

Parameter, n (%) Study Eyes (N=180)a

At any time during the study

  IOP ≥25mmHg 22 (12.2)

  IOP ≥35mmHg 5 (2.8)

  IOP increase of ≥10mmHg from baseline 23 (12.8)

FLUOCINOLONE ACETONIDE INTRAVITREAL 
IMPLANT FOR DME
BY MICHAEL SINGER, MD, FASRS

The fl uocinolone implant was initially approved during 
the FAME trials. The PALADIN trial followed and was a 
Phase IV, prospective, open-label observational study 

designed to evaluate the safety and effi cacy of the 0.19-mg Flu-
ocinolone Acetonide (FAc) intravitreal implant over 36 months 
for DME.19  In sum, 202 eyes received the 0.19mg FAc implant 
on-label to determine the incidence of IOP lowering proce-
dures and IOP related signals.

Baseline patient characteristics are noted in fi gure 1. Note, 
in particular, patients’ phakic status. The vast majority (85%) 
of these patients were pseudophakic, which is signifi cantly 
different than the original FAME trial. In terms of best correc-
tive visual acuity, one-third of these patients had good vision 
of 20/40 or better, and one-third had dry retinas. This, again, 
is a patient population that is much more controlled than you 
typically see in patient populations in other studies. 
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Figure 1.
Baseline Characteristics All Eyes (n = 202)

Age, Mean ± SD, (y) 67.00 ± 9.13

Male, n (%) 98 (48.5)

Lens Status, n (%)
Pseudophakic 
Phakic

173 (85.60)
29 (14.40)

Follow Up Time Post-TX (months), Mean ± SD 27.56 ± 10.99

Baseline IOP, Mean ± SD, mmHg 14.86 ± 3.76

Baseline BCVA, Mean ± SD, Letters 61.50 ± 16.67

Baseline BCVA 20/40 or better, n (%) 65 (32.18)

Baseline CST, Mean ± SD,µm 375.60 ± 126.70

Baseline CST ≤ 300µm, n (%) 65 (32.18)
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Before patients were given the  fl uocinolone implant, they had 
already experienced signifi cant vision loss and had received several 
injections (see Figure 2a). Things changed quite a bit following treat-
ment with FAc (fi gure 2b). 

Overall study patients had better disease control with less treat-
ment. Specifi cally, eyes that received the FAc implant had a 25% 
chance of remaining treatment free over 3 years and saw signifi cant 
reductions in DME therapies needed. They also were 1.4 times more 
likely to see CST values less than 300 µm at 36 months compared to 
baseline.

With regard to IOP, positive predictive value was a key theme (fi g-
ure 3). We were able to determine the chance of a patient having an 
IOP over 25 if they didn’t have high IOP before. The steroid challenge 
found that if you didn’t have IOP greater than 25 before the implant, 
there was a 78% chance that you wouldn’t have an IOP greater than 
25 after the implant. Furthermore, if you didn’t have an IOP over 25 
before the implant, there was a 97% 
chance you didn’t have an IOP over 25 
at the end of the study. In other words, 
patients who have a steroid challenge 
are much less likely to develop IOP 
issues.

In conclusion, over 36 months, the 
0.19mg FAc implant provides a durable 
treatment option that reduces the 
burden of care for patients with DME. 
Over 36 months, the implant provided 
a signifi cant increase in visual acuity 
and signifi cant reduction in both DME 
therapies and in macular edema. Addi-
tionally, the FAc implant remains safe 
with a high predictability of IOP re-
sponse from a single steroid challenge.
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Pre-FAc: Mean Change in Visual 
Acuity

Pre-FAc: Yearly Treatment 
Frequency

In the 36 months pre-FAc, eyes lost vision with less than optimal 
treatment frequency

Figure 2a. Pre-FAc: Vision Loss 
with Undertreatment.
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Post-FAc: Mean Change in Best Corrected 
Visual Acuity

Post-FAc: Yearly Treatment 
Frequency

In the 36 months post-FAc, eyes gained signifi cant amount of vision while 
needing less frequent therapy for DME

Figure 2b. Post-FAc: Vision Gain with 
Less Treatment.
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IOP Related Event All Eyes (n=202), n (%)
IOP Increase > 10mmHg 44 (21.78)
IOP Elevation > 25mmHg 48 (23.76)
IOP Elevation > 30mmHg 22 (10.89)

Trabeculoplasty 4 (1.98)
Incisional IOP-Lowering Surgery  8 (3.96)

Neovascular Glaucoma 3 (1.49)
Steroid-induced 5 (2.47)
Any IOP-Lowering Medication 61 (30.19)

Mean Intraocular Pressure

On-label, IOP events were similar to real world use in the USER study and less 
frequent than the Phase III FAME study (prior to inclusion of steroid challenge).

Figure 3. Steroid Challenge Mitigates IOP Events
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retina and disc edema.
Your focused neurologic examina-

tion should consist of the following:
— Examine neighboring cranial 
nerves and compare them to the 
contralateral side, and at rest.
– Test facial sensation in CN V1-
V3 dermatomes.
– Assess CN VI function by exam-
ining extraocular movement.
– FNP with ipsilateral CN VI 
palsy is suggestive of a pontine 
lesion. 
– Look for nystagmus, which 
could suggest CN VIII involve-
ment.
– Test hearing grossly (CN VII 
and VIII) by rubbing your fingers 
by the patient’s ears.
– Hyperacusis suggests CN VII 
dysfunction by loss of stapedius 
muscle function.
– Hearing loss suggests CN VIII 
involvement.

— Assess for development of 
synkinesis: aberrant regeneration 
after facial nerve injury resulting 
in simultaneous involuntary facial 
contractions with voluntary facial 
movement. 
Focused otologic examination 

consists of:
— external examination of the face 
for abnormal prominences such 
as parotid or pre- or post-auricular 
inflammation;
— external ear examination to as-
sess for vesicles; and
— palpation of the mastoid process 
(tenderness suggests a middle ear 
infection).2

Grading Systems 
Grading FNP is an important way to 
communicate among multi-disciplin-
ary teams and track functionality. The 
gold standard is the modified House-
Brackmann grading system (HBGS) 
adopted by the American Academy 
of Otolaryngology-Head and Neck 
Surgery in 1984. This scale takes 
measurements at the affected side 

eyebrow, and corner of the mouth, 
with each 0.25-cm movement corre-
sponding to 1 point, with a maximum 
score of 4. The two values are added 
and this scale of 0 to 8 is converted 
to the I to VI grading system (Figure 
2). The HBGS assesses gross facial 
motion based on a scale of I (normal 
facial nerve function) to VI (complete 
absence of facial nerve function).14 

Other well-known grading schemas 
are the Nottingham system, Sydney 
system and the Sunnybrook Scale. 
One study showed good consistency 
between Sydney and Sunnybrook, but 
the assessment of synkinesis was less 
reliable. The reliability was high for 
House-Brackmann, but there was wide 
variation in trained practitioners.15

Work-up
Indications for work-up include: 1) 
inability to recall date of onset; 2) 
multiple cranial nerve involvement; 3) 
persistence of paralysis more than six 
months; or 4) progression or recur-
rence of “Bell’s palsy.” If a patient has 
an acute onset of complete unilateral 
facial paralysis developing over the 
course of one to three days, this is 
consistent with Bell’s palsy, and no ad-
ditional testing or imaging is necessary. 

• Laboratory testing. Lyme titers 
(in endemic areas), syphilis serologies 
and EBV testing may be considered 
for infectious etiologies.4 An autoim-
mune work-up including ACE, lyso-
zyme, chest X-ray, ANA, SSA, SSB 
and RF may be considered.4 Consider 
biopsy of tissue adjacent to the facial 
nerve if paresis persists for more than 
six or seven months, or if there is 
progression or recurrence.2 

• Imaging. For trauma associated 
FNP, the best modality to evaluate 
bone is computed tomography. For 
all other diagnoses, imaging should 
start with an MRI of the brain and 
brainstem with attention to the facial 
nerve path. 

In conclusion, the facial nerve has 
an intricate path, but an understand-
ing of the anatomy can help localize 
the lesion. While Bell’s palsy is the 
most common cause of FNP, other 

more sinister causes must be ruled 
out. The ophthalmologist is a key 
player in the work-up and manage-
ment, as these patients often present 
to us first. Stay tuned for the second 
part of our series on FNP where we 
will discuss management. 
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Presentation
A 63-year-old woman presents with fl oaters and hazy vision in the left eye for the past week. 

A patient with floaters and decreased vision in 
one eye presents to Wills Eye Hospital.

Wills Eye Resident Case Report

Hannah Garrigan, MD, MPH, and Jordan Deaner, MD
Philadelphia

History
Her past ocular history was signifi cant for a golf ball injury to the right eye fi ve months prior to presentation. Her 

past medical history included breast cancer treated with complete resection via mastectomy 10 years prior to presen-
tation, hypercholesterolemia, hypertension and gastroesophageal refl ux disease. She received the Pfi zer-BioNTech 
Bivalent COVID-19 vaccine one week before symptom onset. 

Examination
On presentation, visual acuity was 20/20 

OD and 20/80 OS. Intraocular pressure was 14 
mmHg in both eyes and there was no relative 
afferent pupillary defect. Extraocular motility 
was full, and the patient was able to see 8 out 
of 8 Ishihara color plates OU. The anterior seg-
ment exam was unremarkable OD and revealed 
1+ anterior chamber cell and trace anterior 
vitreous cell OS. The fundus exam OD was 
only notable for a small choroidal nevus in the 
superior mid-periphery. Funduscopic examina-
tion OS showed multifocal, coalescing white 
spots that extended from the posterior pole 
to the periphery with associated optic nerve 
edema (Figure 1). 

Figure 1. Ultra-widefi eld fundus photographs of both eyes at presentation. The 
right eye was unremarkable except for a small choroidal nevus in the superior 
mid-periphery. The left eye showed multifocal, coalescing white spots that 
extended from the posterior pole to the periphery with associated optic nerve 
edema.

What’s your diagnosis? What further work-up would you pursue? The diagnosis appears on the next page.
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Work-up, Diagnosis and Treatment 

Ancillary imaging was obtained. Fundus autofl uores-
cence OD was unremarkable and OS revealed hyper-auto-
fl uorescence corresponding to the white retinal lesions seen 
on examination OS (Figure 2). Optical coherence tomog-
raphy OD was unremarkable, and OS revealed segmental 
disruption and loss of the ellipsoid zone (Figure 3). Fluores-
cein angiography OD was unremarkable, and OS revealed 
early punctate hyperfl uorescence distributed in a wreath-
like confi guration with late staining of the lesions and the 
optic nerve (Figure 4). 

The differential diagnosis for this case broadly included 
infl ammatory, infectious and malignant etiologies. Of the 
infl ammatory etiologies, multiple evanescent white dot 
syndrome (MEWDS) was considered the most likely; other 
less likely conditions included acute posterior multifocal 
placoid pigment epitheliopathy (APMPPE), multifocal 
choroiditis, posterior inner choroidopathy and sarcoidosis. 
Infectious etiologies included syphilis and tuberculosis. 

Although less likely, vitreoretinal lymphoma should remain 
on the differential diagnosis. 

The patient was asked to get a laboratory work-up, 
including a complete blood count with differential, syphi-
lis antibody testing, QuantiFERON gold, angiotensin 
converting enzyme and chest X-ray. All testing came back 
unremarkable. 

Given the temporal relationship with her immunization, 
a suspected diagnosis of a MEWDS-like reaction second-
ary to the Pfi zer-BioNTech Bivalent COVID-19 vaccine 
was made. The risks and benefi ts of systemic corticoste-
roids were discussed with the patient. Given her atypical 
features including her age, emmetropia and temporal as-
sociation with COVID-19 immunization, the decision was 
made to start her on 50 mg of prednisone once daily with a 
weekly taper by 10 mg. Topical prednisolone acetate 1.0% 
was started to treat her anterior chamber reaction.

The patient followed up two weeks later with great im-
provement in symptoms. Her visual acuity in the affected 
left eye had improved to 20/40. There was resolution of 

Figure 2. Ultra-widefi eld fundus autofl uorescence of the right eye 
was unremarkable, and the left eye revealed hyperautofl uorescence 
corresponding to the white retinal lesions seen on examination.

Figure 3. Optical coherence tomography of the right eye was 
unremarkable while the left eye revealed multifocal segmental 
loss of the ellipsoid zone.

Figure 4. Early (A) and late (B) fl uorescein angiography (FA) of the 
right eye was unremarkable. Early FA of the left eye (C) showed 
early punctate hyperfl uorescence of the white retinal lesions in a 
wreath-like confi guration, while a late frame (D) showed increased 
staining of the lesions and the optic nerve.

Figure 5. Ultra-widefi eld fundus photograph of the left eye two 
weeks after presentation showed a reduction in the number, size 
and prominence of the white retinal lesions (A). Similarly on 
fundus autofl uorescence there was an improvement in the number 
and size of the hyperautofl uorescent lesions (B). 

A

C

B

D

A B
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Discussion
According to the recent publication by the Standardiza-

tion of Uveitis Nomenclature working group, the classifi-
cation criteria for MEWDS should include: 1) multifocal 
gray-white chorioretinal spots with foveal granularity; 
2) characteristic wreath-like hyperfluorescent lesions on 
fluorescein angiography and/or outer retinal hyperreflective 
lesions on OCT; and 3) absent to mild anterior chamber and 
vitreous inflammation.1 Classically, MEWDS is a predomi-
nantly unilateral disease which occurs mostly in young 
to middle-aged (mean 35.2 years) myopic (mean -1.6 D) 
females following a viral prodrome.2  The condition is typi-
cally self-limited with spontaneous recovery. Approximately 
95 percent of all eyes diagnosed with MEWDS achieve a 
VA of 20/25 or better upon disease resolution.3  

Interestingly, our patient was a 61-year-old emmetropic 
female without a viral prodrome. We suspect that this is a 
MEWDS-like reaction to the Pfizer-BioNTech Bivalent 
COVID-19 vaccine. Numerous uveitic adverse events have 
been documented post-COVID-19 vaccination, suggesting 
a possible causal relationship.4,5 However, given the sheer 
number of individuals being vaccinated against COVID-19 
this relationship is very difficult, if not impossible, to deter-
mine with confidence. The reported uveitic manifestations 
after COVID-19 vaccination are varied and include scleritis, 
anterior, intermediate, posterior, and panuveitis along with 
retinal vasculitis, acute macular neuroretinitis, MEWDS, 
Vogt-Koyanagi-Harada syndrome and Behçet’s disease.4,5 It’s 
been noted that these adverse ocular events seem to mirror 
those that can occur in the setting of a COVID-19 infection, 
suggesting a possible common pathway between the virus 
and vaccine-mediated ocular immune response.4 Similar to 
our case, one study described two cases of a MEWDS-like 
reaction after the second dose of the BNT162b2 mRNA 

vaccination, commonly recognized as the original Pfizer vac-
cine. In the cases described, the mean time from vaccina-
tion to MEWDS onset was 7.5 days. Both of these patients 
had complete spontaneous resolution of all symptoms.6

Because our patient was atypical with a rather aggressive 
presentation, we discussed the risk and benefits and started 
her on oral prednisone. Thankfully, she had a rapid im-
provement in her symptoms and retinal lesions with a return 
of VA back to 20/20 OS. 

Finally, we must consider the role of additional vaccina-
tions against COVID-19 in this patient. The risk of future 
ophthalmic side effects must be weighed against the risk 
of contracting severe COVID-19 infection. Additionally, 
there’s a concern that direct infection with COVID-19 may 
also be associated with de novo uveitis and reactivating 
previously quiescent uveitis. We’ve asked the patient to 
refrain from getting additional COVID-19 vaccinations at 
this point and to take all precautions against exposure to the 
COVID-19 virus. This should be a continued conversation 
between the patient and provider over the entirety of their 
relationship, as the balance of risks and benefits can change 
with time. 

1. Standardization of Uveitis Nomenclature (SUN) Working Group. Classification criteria for 
multiple evanescent white dot syndrome. Am J Ophthalmol 2021;228:198-204. 
2. Ramakrishnan MS, Patel AP, Melles R, Vora RA. Multiple Evanescent white dot syndrome: 
Findings from a large Northern California cohort. Ophthalmol Retina 2021;5:9:850-854.
3. Marsiglia M, Gallego-Pinazo R, Cunha de Souza E, et al. Expanded clinical spectrum of 
multiple evanescent white dot syndrome with multimodal imaging. Retina (Philadelphia, Pa) 
2016;36:1:64-74.
4. Ng XL, Betzler BK, Testi I, et al. Ocular adverse events after COVID-19 vaccination. Ocul 
Immunol Inflamm 2021;29:6:1216-1224. 
5. Bolletta E, Iannetta D, Mastrofilippo V, et al. Uveitis and other ocular complications following 
COVID-19 vaccination. J Clin Med 2021;10:24. 
6. Rabinovitch T, Ben-Arie-Weintrob Y, Hareuveni-Blum T, et al. Uveitis after the BNT162b2 
mRNA vaccination against SARS-CoV-2 infection: A possible association. Retina (Philadelphia, 
Pa) 2021;41:12:2462-2471. 

WILLS EYE

intraocular inflammation within the anterior chamber and 
vitreous. There was a notable reduction in the number, 
size and the prominence of the retinal lesions on examina-
tion and FAF OS (Figure 5). At her most recent follow-up, 
six weeks from initial presentation, her acuity improved to 
20/20 and there was near complete resolution of the retinal 

lesions on examination and FAF OS (Figure 6). OCT of the 
macula OS revealed further reconstitution of the ellipsoid 
zone (Figure 7).

Figure 6. Ultra-widefield fundus photograph of the left eye six 
weeks after presentation revealing near resolution of the white 
retinal lesions (A). Similarly, there was near resolution of the 
hyperautofluorescent lesions on fundus autofluorescence (B). 

Figure 7. Optical coherence tomography of the left eye six weeks 
after presentation revealing further reconstitution of the ellipsoid 
zone. 

A B
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