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By Lynda Charters; Reviewed by 
Daniel F. Martin, MD

THE DIABETIC RETINOPA-
THY Clinical Research (DRCR) Network, 
established in 2002 by the National Eye 
Institute, has orchestrated numerous ran-

domly assigned clinical trials over the 
years that initially focused on improving 
treatment of diabetic retinopathy (DR). 

Over the past 3 years, however, that 
focus expanded to include studies of all 
retinal diseases, and in 2019, a new name, 
the DRCR Retina Network, was adopted 
to reflect its new mission.

“Over the past 17 years, this highly col-
laborative network has conducted more 
than 30 DR multicenter studies and pub-
lished more than 100 reports from 160 
clinical sites and boasts more than 1800 
members,” said Daniel F. Martin, MD, 

Continues on page 27: Retina

CLINICAL DIAGNOSIS

Clinical trials focused initially on improving treatment of diabetic retinopathy
THE DRCR RETINA NETWORK’S TOP 5 GREATEST HITS
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GENE THERAPY
Regeneration may help restore vision
 in inherited retinal dystrophies

IMAGING
Colorful FLIO imaging revelations 
in Stargardt disease

THERAPEUTICS
Should nonclinicians be allowed to 
inject dexamethasone implants?

DEVICE TECHNOLOGY
Telemedicine ushers in new chapter in eye care

 OphthalmologyTimes.com

Issue  
Highlights

SURGERY

Options for managing 
the iris after trauma
Pearls for ophthalmologists guides for handling damage during open globe repair

(FIGURE 1)  
A nail injury to the limbus of can be traumatic. 

(Image courtesy Fasika A. Woreta, MD, MPH)

By Lynda Charters;  
Reviewed by Fasika A. Woreta, MD, MPH

WHEN CONFRONTED WITH 
injuries to the iris, which in many cases 
can be complex, certain steps help ensure 
successful outcomes, according to Fasika 
A. Woreta, MD, MPH, who presented her
pearls for managing the iris during open
globe repair and reconstruction of the iris
following trauma. Continues on page 21 : Iris trauma

Principles of iris management
> Make a paracentesis opposite the area of the iris
prolapse

> Inject the minimal amount of viscoelastic and gently
reposit the iris using an iris sweep

> Avoid inadvertent incarceration of iris into the suture

> Avoid cutting iris unless frankly necrotic or epithelialized

https://www.ophthalmologytimes.com
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FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

TEPEZZA significantly decreased proptosis, one
of the most disfiguring symptoms of TED1,2,5,6

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2021 Horizon Therapeutics plc P-TEP-00887-A 02/21

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of active thyroid eye disease. 
N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, 
Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_file/
nejmoa1614949_appendix.pdf. 5. Data on File. Horizon, December 2019. 6. Bruscolini A, Sacchetti M, La Cava M, et al. Quality of life and neuropsychiatric disorders in patients with Graves’ 
orbitopathy: current concepts. Autoimmun Rev. 2018;17(7):639-643. 7. Data on File. Horizon, December 2020. 

TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with TED, without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic 
events should be managed with medications for glycemic control, if necessary. Monitor patients for elevated blood glucose and 
symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with preexisting diabetes should be under appropriate 
glycemic control before receiving TEPEZZA.

Adverse Reactions

The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle spasm, nausea, alopecia, diarrhea, fatigue, 
hyperglycemia, hearing impairment, dysgeusia, headache, and dry skin.

Please see Brief Summary of Prescribing Information for TEPEZZA on following page.

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*

BASELINE
Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.

WEEK 21: ON DAY OF 8TH INFUSION
Proptosis: 17 mm OD, 18 mm OS

*Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

†Both the safety and e®cacy of TEPEZZA were evaluated in 2 randomized,
double-masked, placebo-controlled clinical trials (Studies 1 and 2)
consisting of 171 patients with TED (84 were randomized to TEPEZZA
and 87 to placebo). The primary endpoint in Studies 1 and 2 was proptosis
responder rate, defined as having a ≥2-mm reduction from baseline in
proptosis in the study eye at Week 24 without deterioration (≥2-mm
increase in proptosis) in the non-study eye.1

vs83%
TEPEZZA

TEPEZZA (n=41)
P<0.001 at Week 24

10%
Placebo

Placebo (n=42)

Significantly greater proptosis responder rate† (Study 2)1,2

See more before and after photos
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TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with TED, without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic 
events should be managed with medications for glycemic control, if necessary. Monitor patients for elevated blood glucose and 
symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with preexisting diabetes should be under appropriate 
glycemic control before receiving TEPEZZA.

Adverse Reactions

The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle spasm, nausea, alopecia, diarrhea, fatigue, 
hyperglycemia, hearing impairment, dysgeusia, headache, and dry skin.

Please see Brief Summary of Prescribing Information for TEPEZZA on following page.

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*
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Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.
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Proptosis: 17 mm OD, 18 mm OS

* Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

† Both the safety and e®  cacy of TEPEZZA were evaluated in 2 randomized, 
double-masked, placebo-controlled clinical trials (Studies 1 and 2) 
consisting of 171 patients with TED (84 were randomized to TEPEZZA 
and 87 to placebo). The primary endpoint in Studies 1 and 2 was proptosis 
responder rate, defi ned as having a ≥2-mm reduction from baseline in 
proptosis in the study eye at Week 24 without deterioration (≥2-mm 
increase in proptosis) in the non-study eye.1

vs83%
TEPEZZA
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INDICATIONS AND USAGE
TEPEZZA is indicated for the treatment of  
Thyroid Eye Disease.
WARNINGS AND PRECAUTIONS
Infusion Reactions
TEPEZZA may cause infusion reactions. Infusion reactions 
have been reported in approximately 4% of patients treated 
with TEPEZZA. Signs and symptoms of infusion-related 
reactions include transient increases in blood pressure, 
feeling hot, tachycardia, dyspnea, headache and muscular 
pain. Infusion reactions may occur during any of the infusions 
or within 1.5 hours after an infusion. Reported infusion 
reactions are usually mild or moderate in severity and can 
usually be successfully managed with corticosteroids and 
antihistamines. In patients who experience an infusion 
reaction, consideration should be given to pre-medicating 
with an antihistamine, antipyretic, corticosteroid and/
or administering all subsequent infusions at a slower 
infusion rate.
Exacerbation of Preexisting Inflammatory Bowel Disease
TEPEZZA may cause an exacerbation of preexisting 
inflammatory bowel disease (IBD). Monitor patients with 
IBD for flare of disease. If IBD exacerbation is suspected, 
consider discontinuation of TEPEZZA.
Hyperglycemia
Hyperglycemia or increased blood glucose may occur in 
patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or 
impaired glucose tolerance) experienced hyperglycemia. 
Hyperglycemic events should be controlled with 
medications for glycemic control, if necessary.
Monitor patients for elevated blood glucose and symptoms 
of hyperglycemia while on treatment with TEPEZZA. 
Patients with preexisting diabetes should be under 
appropriate glycemic control before receiving TEPEZZA. 

ADVERSE REACTIONS
The following clinically significant adverse reactions are 
described elsewhere in the labeling:

• Infusion Reactions [see Warnings and Precautions]
•  Exacerbation of Inflammatory Bowel Disease 

[see Warnings and Precautions]
• Hyperglycemia [see Warnings and Precautions]

Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates 
observed in practice.
The safety of TEPEZZA was evaluated in two randomized, 
double-masked, placebo-controlled clinical studies 
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867]) 
consisting of 170 patients with Thyroid Eye Disease (84 
received TEPEZZA and 86 received placebo). Patients 
were treated with TEPEZZA (10 mg/kg for first infusion and 
20 mg/kg for the remaining 7 infusions) or placebo given 
as an intravenous infusion every 3 weeks for a total of 8 
infusions. The majority of patients completed 8 infusions 
(89% of TEPEZZA patients and 93% of placebo patients).
The most common adverse reactions (≥5%) that occurred 
at greater incidence in the TEPEZZA group than in the 
control group during the treatment period of Studies 1 
and 2 are summarized in Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of 
Patients Treated with TEPEZZA and Greater Incidence 
than Placebo

a - Fatigue includes asthenia
b - Hyperglycemia includes blood glucose increase 
c - Hearing impairment (includes deafness, eustachian 
tube dysfunction, hyperacusis, hypoacusis and autophony)
Immunogenicity
As with all therapeutic proteins, there is potential for 
immunogenicity. The detection of antibody formation is highly 
dependent on the sensitivity and specificity of the assay.
In a placebo-controlled study with TEPEZZA, 1 of 42 
patients treated with placebo had detectable levels of 
antidrug antibodies in serum. In the same study, none 
of the 41 patients treated with TEPEZZA had detectable 
levels of antidrug antibodies in serum.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on findings in animals and its mechanism of action 
inhibiting insulin-like growth factor-1 receptor (IGF-1R), 
TEPEZZA may cause fetal harm when administered to a 
pregnant woman. Adequate and well-controlled studies 
with TEPEZZA have not been conducted in pregnant 
women. There is insufficient data with TEPEZZA use in 
pregnant women to inform any drug associated risks for 
adverse developmental outcomes. In utero teprotumumab 
exposure in cynomolgus monkeys dosed once weekly 
with teprotumumab throughout pregnancy resulted in 
external and skeletal abnormalities. Teprotumumab 
exposure may lead to an increase in fetal loss [see Data]. 
Therefore, TEPEZZA should not be used in pregnancy, 
and appropriate forms of contraception should be 
implemented prior to initiation, during treatment and for  
6 months following the last dose of TEPEZZA. 
If the patient becomes pregnant during treatment, 
TEPEZZA should be discontinued and the patient advised 
of the potential risk to the fetus.
The background rate of major birth defects and miscarriage 
is unknown for the indicated population. In the U.S. 
general population, the estimated background risks of 
major birth defects and miscarriage in clinically recognized 
pregnancies are 2-4% and 15-20%, respectively.
Data
Animal Data 
In an abridged pilot embryofetal development study, seven 
pregnant cynomolgus monkeys were dosed intravenously 
at one dose level of teprotumumab, 75 mg/kg (2.8-fold 
the maximum recommended human dose [MRHD] based 
on AUC) once weekly from gestation day 20 through the 
end of gestation. The incidence of abortion was higher for 
the teprotumumab treated group compared to the control 
group. Teprotumumab caused decreased fetal growth 
during pregnancy, decreased fetal size and weight at 
caesarean section, decreased placental weight and size, 
and decreased amniotic fluid volume. Multiple external 
and skeletal abnormalities were observed in each 
exposed fetus, including: misshapen cranium, closely set 
eyes, micrognathia, pointing and narrowing of the nose, 
and ossification abnormalities of skull bones, sternebrae, 
carpals, tarsals and teeth. The test dose, 75 mg/kg of 

teprotumumab, was the maternal no observed adverse 
effect level (NOAEL).
Based on mechanism of action inhibiting IGF-1R, 
postnatal exposure to teprotumumab may cause harm.
Lactation 
Risk Summary 
There is no information regarding the presence of 
TEPEZZA in human milk, the effects on the breastfed 
infant or the effects on milk production.
Females and Males of Reproductive Potential 
Contraception
Females 
Based on its mechanism of action inhibiting IGF-1R, 
TEPEZZA may cause fetal harm when administered to 
a pregnant woman (see Use in Specific Populations). 
Advise females of reproductive potential to use effective 
contraception prior to initiation, during treatment with 
TEPEZZA and for 6 months after the last dose of TEPEZZA.
Pediatric Use
Safety and effectiveness have not been established in 
pediatric patients. 
Geriatric Use
Of the 171 patients in the two randomized trials, 15% 
were 65 years of age or older; the number of patients  
65 years or older was similar between treatment groups. 
No overall differences in efficacy or safety were observed 
between patients 65 years or older and younger patients 
(less than 65 years of age).

OVERDOSAGE 
No information is available for patients who have received 
an overdosage.

PATIENT COUNSELING INFORMATION
Embryo-Fetal Toxicity
Advise females of reproductive potential that TEPEZZA 
can cause harm to a fetus and to inform their healthcare 
provider of a known or suspected pregnancy. 
Educate and counsel females of reproductive potential 
about the need to use effective contraception prior  
to initiation, during treatment with TEPEZZA and for  
6 months after the last dose of TEPEZZA.
Infusion-Related Reactions
Advise patients that TEPEZZA may cause infusion 
reactions that can occur at any time. Instruct patients to 
recognize the signs and symptoms of infusion reaction 
and to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Exacerbation of Inflammatory Bowel Disease
Advise patients on the risk of inflammatory bowel disease 
(IBD) and to seek medical advice immediately if they 
experience diarrhea, with or without blood or rectal 
bleeding, associated with abdominal pain or cramping/
colic, urgency, tenesmus or incontinence.
Hyperglycemia
Advise patients on the risk of hyperglycemia and,  
if diabetic, discuss with healthcare provider to  
adjust glycemic control medications as appropriate. 
Encourage compliance with glycemic control.
Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland
U.S. License No. 2022
Distributed by:
Horizon Therapeutics USA, Inc.
Lake Forest, IL 60045
TEPEZZA and the HORIZON logo are trademarks owned 
by or licensed to Horizon.
© 2020 Horizon Therapeutics plc L-TEP-00018 03/20

For injection, for intravenous use

Brief Summary - Please see the TEPEZZA package 
insert for full prescribing information.

Adverse 
Reactions

TEPEZZA 
N=84 
N (%)

Placebo 
N=86 
N (%)

Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7 (8%)
Diarrhea 10 (12%) 7 (8%)
Fatiguea 10 (12%) 6 (7%)
Hyperglycemiab 8 (10%) 1 (1%)
Hearing impairmentc 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0
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Innovation can 
blossom in April
Mike Hennessy Sr,  Chairman and founder of Ophthalmology Times®’ parent company, 
MJH Life Sciences™

A
pril kicks off warmer spring weather, and is a time of planting and spring 

cleaning. It is the perfect time to sow the seeds of innovation. 

On the cover of this issue, we talk to Fasika A. Woreta, MD, MPH, who 

offers pearls for managing the iris during open globe repair and reconstruc-

tion of the iris following trauma. Injuries to the iris often prove challenging, but 

these tips can help surgeons manage the damage during a procedure. 

Also on the cover, we look at several randomly assigned clinical trials orches-

trated by the Diabetic Retinopathy Clinical Research Retina Network. This research 

group has struck gold over the years with a number of high impact studies that 

have helped define the standard of care of diabetic retinopathy.

Innovation is blooming in clinical diagnosis. Investigators are studying different 

ocular pathways to determine how to interrupt the pathways and disease patho-

genesis. With a better understanding about the outflow mechanisms in the eye, 

with the focus on the trabecular meshwork, the drainage pathway, patients with 

glaucoma may not require as much follow-up as is now required. 

Imaging innovation is blossoming as well as spring is in full bloom. We look at 

fluorescence lifetime imaging ophthalmoscopy (FLIO) is a rapid noninvasive auto-

fluorescence imaging modality that provides additional disease details over and 

above conventional imaging modalities. It provides earlier diagnostic capabilities 

than other imaging modalities. 

In gene therapy, regeneration could help restore vision in some inherited retinal 

dystrophies (IRDs). Investigators found that zebrafish with progressive degeneration 

do not fully regenerate the photoreceptors after damage. However, Brian Perkins, 

PhD, notes that personalizing medicine for patients with IRDs can be challenging. 

Device technology is benefitting from new innovations, including telemedicine, 

which is ushering in a new chapter in eye care. As an image-driven specialty, oph-

thalmology lends itself to telemedicine and AI platforms. 

In therapeutics, we feature a topic certain to spark debate among ophthalmol-

ogists. Should clinicians be allowed to inject dexamethasone implants? Vasant 

Raman, MS, FRCS, thinks so and makes the case, maintaining that nurses and other 

allied health care professionals can safely and effectively deliver intravitreal steroid 

implants in a cleanroom setting. Raman says this can reduce patient waiting times.

Our special section looks at practicing ophthalmology in the COVID-19 era. 

Some ophthalmologists have seen an uptick in refractive procedures. We talk to 

some surgeons who have seen this in their practices and they offer their perspec-

tives. We also examine navigating COVID-19 with ophthalmic patients in the hos-

pital setting. 

We also feature a preview of the Association for Research in Vision and Oph-

thalmology (ARVO) annual meeting. For 2021, ARVO will hold its meeting in a vir-

tual format from Saturday, May 1, to Friday, May 7. The event had originally been 

scheduled to be held in San Francisco, California. 

According to Julene Joy, CAE, ARVO’s chief marketing and communications offi-

cer, the theme of the 2021 ARVO annual meeting is “Revolutionary Eye and Vision 

Research.” 

As April brings with it warmer temperatures, and blossoming flowers, enjoy the 

changing of the seasons and the potential for innovation. ■

VIDEO

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

1  
  Study: Sore eyes a common 
symptom in COVID-19 patients
OphthalmologyTimes.com/view/study-sore-eyes-
a-common-symptom-in-covid-19-patients

2  
  COVID-19 vaccinations 
underway across US
OphthalmologyTimes.com/view/covid-19-
vaccinations-underway-across-us

3  
  Novel gene therapy/medical 
device sheds light on retina in RP
OphthalmologyTimes.com/view/novel-gene-
therapy-medical-device-combo-sheds-light-on-
retina-in-rp

4  
  Expert on IFIS offers practical 
pearls for success 
OphthalmologyTimes.com/view/expert-on-ifis-
offers-practical-pearls-for-success

Peter J. Polack, MD, FACS, and Zora Harrison, COO at 
Ocala, discuss their adaptive approach to the pandemic 
in implementing health/social distancing guidelines and 
technology for their patients and staff. 
Go to OphthalmologyTimes.com/view/implementing-
covid-19-safety-protocols-guidelines-in-practice

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

FIND US ON

APRIL 1, 2021 :: Ophthalmology Times®

https://www.ophthalmologytimes.com/view/study-sore-eyes-a-common-symptom-in-covid-19-patients
https://www.ophthalmologytimes.com/view/covid-19-vaccinations-underway-across-us
https://www.ophthalmologytimes.com/view/novel-gene-therapy-medical-device-combo-sheds-light-on-retina-in-rp
https://www.ophthalmologytimes.com/view/expert-on-ifis-offers-practical-pearls-for-success
https://www.ophthalmologytimes.com/view/implementing-covid-19-safety-protocols-guidelines-in-practice
https://www.ophthalmologytimes.com/view/implementing-covid-19-safety-protocols-guidelines-in-practice
https://www.facebook.com/OphthalmologyTimes
https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
https://www.linkedin.com/company/ophthalmologytimes/


C
O

N
TE

N
TS

SURGERY
1 Options for managing the 
iris after trauma 
Pearls for ophthalmologists can prove 
useful when handling damage during open 
globe repair.

16 Phaco power modulation 
boosts safety, efficacy in 
cataract surgery  
Surgeons are learning that timing is 
everything when using technology. 

17 Eliminating the potential  
land mines in glaucoma 
surgery  
A fresh look at the ocular anatomy may 
result in different surgical approaches.

CLINICAL DIAGNOSIS
1 DRCR Retina Network’s 
top 5 greatest hits  

Clinical trials focus improving treatment of 
diabetic retinopathy, other retinal diseases. 

26 Unplugging the clogged 
drain in glaucoma  
IOP-controlling protein in the trabecular 
meshwork may get the fluid moving. 

IMAGING
28 Colorful FLIO imaging 
revelations in Stargardt 
disease 
FLIO offers diagnostic capabilities.

GENE THERAPY
34 Regeneration may help 
restore vision in inherited 
retinal dystrophies  
Studying zebrafish helps unravel mysteries 
of photoreceptor regeneration.  

DEVICE TECHNOLOGY
35 Telemedicine ushers in 
new chapter in eye care 
Worldwide increase in technologies for 
ophthalmic use is dramatic. 

THERAPEUTICS
37 Should nonclinicians 
inject dexamethasone 
implants?  
Studies on nurse-led services find a low 
level of complications among patients. 

38 DME trial results are 
positive for intravitreal 
integrin antagonist  
Option has a broader biologic effect for 
patients.

E
arly in 2020, the “Year of the 
Eye,” many of us had illusions 
of grandeur. My fellow appli-
cants and I envisioned a smooth 

ascent into residency, following the 
blueprint laid out by classes before 
us. Instead, we were blindsided by a 
pandemic that sent the world reeling 
and turned attentions toward larger 
issues than our budding careers. 

Out of this adversity, ophthalmol-
ogy applicants were given a historic 
opportunity: We would be among 
the first batch of US medical stu-
dents to apply to residency during 
the COVID-19 crisis. As a member of 
this illustrious “COVID class,” I hope 
my experience in the trenches will 
be of some use to future applicants. 

In midspring the authorities at the 
Association of University Professors 

of Ophthalmology (AUPO) and San 
Francisco Match (SF Match) released 
a 3-page document to every medical 
school and residency program in the 
country.¹ The missive was kept short 
but sweet, addressing the revised 
application timeline, away rotations, 
dean’s letters, step 2 requirements, 
and virtual interviews. While many 
unknowns remained, their frame-
work put some order to the chaos.

Still, all bets are off when embark-
ing into a whirlwind, and a few 
points of contention arose. 

For instance, what do we do about 
interview limits? Traditionally there 
has not been a maximum on how 
many one can accept or attend. 
Superstars could enjoy 30 interviews, 
schedule and wallet permitting. But 
this season, a “cap” was enforced at 
20 interviews attended. 

As the season progressed, a 
method behind the madness 
emerged. Self-reported data from 
OphthoMatch Google Docs, an anon-
ymous forum organized by appli-
cants, showed that a small cohort 
was garnering a large number of 

interviews while the rest were below 
average compared with past years. 

This asymmetry is proof positive 
that a cap may be beneficial to main-
tain parity. 

Another question was how would 
“homeless applicants” be affected 
by going virtual? My school has no 
ophthalmology residency, and a ran-
dom sampling of 20 US (MD and DO) 
medical schools reveals that approxi-
mately 35% have no home program. 
Recommendations from AUPO and 
the Electronic Residency Application 
Service, or ERAS, suggested allowing 
away rotations for the homeless and 
having those with home programs 
rotate internally. 

The new interview format was 
another monkey wrench thrown into 
the mix. SF Match unveiled a num-
ber of innovations, including an inte-
grated interview platform and the 
ability to attend up to 2 interviews 
per day. 

Although travel time and money 
were saved, 2-per-day and multiday 
interviews were draining in a differ-
ent way than cross-country travel. 

How poetic that in the Year of the 
Eye it was ophthalmology that ush-
ered in a new format of residency 
selection. Although a few glitches 
are bound to occur with any disrup-
tive idea, everyone from leadership 
to my medical student colleagues 
took this challenge in stride. 

I am confident that with succes-
sive cycles and forthcoming data, we 
will continue to improve upon this 
inaugural season by taking into con-
sideration constraints like lack of 
home programs, reducing cognitive 
load, and determining ideal inter-
view caps. Congratulations to this 
year’s class, and best of luck to the 
next! ■
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Ophthalmology during COVID-19 
A residency applicant shares his perspective on the pandemic’s impact
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By Keith A. Reynolds

THE AMERICAN COLLEGE 
of Physicians (ACP) has released a pol-
icy paper which seeks to address the 
ethical and professional implications of 
healthcare business practices and phy-
sician employment.

According to a news release, “Ethi-
cal and Professionalism Implications of 
Physician Employment and Health Care 
Business Practices: An American College 
of Physicians Policy Paper” was published 
in Annals of Internal Medicine. It was 
developed by ACP’s Ethics, Profession-
alism and Human Rights in response to 
changes to practice environments which 
raised concerns about physician employ-
ment, practice model shifts, new regula-
tory requirements, physician contracts, 
practice ownership, clinical priority set-
ting, physician leadership, and the greater 
emphasis on the business of medicine.

The policy paper noted that physicians 
should ensure both relationships and 
practices are supportive of the commit-
ment to patients and patient care. They 
should also be prepared to ask questions 
about arrangements and feel empowered 
to advocate for practices that promote 
patient health and the patient-physician 
relationship, according to the release.

Physicians should speak out, resist, 
and, if necessary, refuse to carry out 
any practice or policy that could harm 
patient care, according to the release. 

“The practice of medicine must be 
defined by the ethics of medicine and 
while financial considerations are impor-
tant to the fiscal health of hospitals and 
practices, it can’t be the driving force 
as it relates to patient care,” Jacque-
line W. Fincher, MD, MACP, president 
of ACP, said in a statement. 

“This is an important paper that 
provides physicians with critical 
background to use as the landscape 
of health care continues to change,” 
Fincher concluded.  “As physicians, we 
must remain true to our ethics while 
navigating decisions that impact the 
practice and financial environment.” ■

ACP releases ethics policy paper on 
physician employment, business practices

FROM THE 
PAGES OF
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing 
information. 
  1  INDICATIONS AND USAGE 

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

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

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

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

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele at the lowest dose tested, 3 mg/kg/day (400-fold the human 
plasma exposure at the recommended human ophthalmic dose 
[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
 

Distributed by:  
Novartis Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, NJ 07936 
T2020-87
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ARVO SETS STAGE FOR VIRTUAL EVENT
‘Revolutionary Eye and Vision Research’ theme of annual meeting

By David Hutton

Continues on page 12 : Virtual

Although 3 COVID-19 vaccines have been granted emer-
gency use authorization by the United States Food and Drug 
Administration, the pandemic continues to affect in-person 
meetings. In December, ARVO announced plans to move 
its 2021 annual meeting to a fully virtual format. The event 
had originally been scheduled for early May in San Fran-
cisco, California. 

According to Julene Joy, CAE, ARVO’s chief marketing 
and communications officer, the theme of the 2021 ARVO 
annual meeting is “Revolutionary Eye and Vision Research.” 

“Innovation and advanced technologies have fostered 
significant discoveries in eye and vision research in the 
last decade rivaling those in any discipline,” Joy said. “The 
theme of the 2021 ARVO annual meeting is the next revo-
lution of clinically translating these discoveries to restore 
and preserve vision.”

Joy noted that while virtual conferences can result in 
long hours, ARVO is alleviating some of that stress with the 
“Month of ARVO.” This will include:

> Saturday, May 1 – Friday, May 7, 2021: ARVO Annual Meeting
> Thursday, May 13 – Friday, May 14, 2021: Imaging in the Eye 
Conference
> Thursday, May 20 – Friday, May 21, 2021: Bench to Bedside 
Meeting
 
According to Joy, all meeting content and materials will 

be accessible until Wednesday, June 30, 2021.
In a virtual setting, Joy said, attendees can still expect 

the meeting they know and look forward to every year. 
“Poster and paper presentations, keynote addresses, award 
lectures, and special events like ARVO’s Got Talent, the 

T
he Association for Research in Vision and Ophthalmology (ARVO) will hold its                   

annual meeting for 2021 in a virtual format from Saturday, May 1, to Friday, May 7. 

Because of the ongoing COVID-19 pandemic, ARVO will present its sessions on the 

Pathable online platform.
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ARVO Foundation Gala and the WEAVR Luncheon 
are adapting to meet the moment,” she said. “Attend-
ees can also expect to still be able to engage with 
a lively exhibit hall and explore new products and 
information from our impressive list of exhibitors. 
Live chat and exhibitor demonstrations will ensure 
that nothing is missing in the virtual experience.”

The ARVO staff, led by Executive Director Iris M. 
Rush, CAE, has met the challenges associated with 
hosting a virtual event amid the pandemic. 

“ARVO’s Board of Trustees was quick to prioritize 
the health and safety of our members, and the deci-
sion to go fully virtual was made well in advance, 
allowing plenty of time for members and staff alike 
to prepare,” Joy said. “ARVO staff has worked closely 
with leadership, stakeholders, vendors and our plat-
form provider, Pathable, for months to ensure that 
we are still providing a premier annual meeting 
experience with all the features, networking, and 
learning that our attendees have come to expect.”

 Here are some highlights from this year’s pro-
gram, including keynotes and lectures:

A R V O / A L C O M  K E Y N O T E  S E R I E S
As in years past, ARVO/Alcon Keynote Lectures will 
bookend the opening and closing days, offering a 
chance for attendees to focus on key points of the 
meeting theme and find out how research continues 
to affect the way they treat patients. 

Saturday, May 1, 9 AM to 10 AM
Jonathan Kipnis, PhD, BJC investigator, Alan A. and 
Edith L. Wolff Distinguished Professor of Pathology 
and Immunology; professor of neurology, neurosci-
ence and neurosurgery; and director, Center for Brain 
Immunology and Glia (BIG) at the Washington Uni-
versity School of Medicine in St. Louis, Missouri, 
will present the opening keynote. Kipnis’ research 
focuses on the interactions between the immune 
system and the central nervous system. As part of 
its work, his team has detailed how human brain 
function relies, in large part, on the mechanisms 
of the immune system and how immune molecules 
(cytokines) play a key role in neuromodality. The 
work of the team can have an impact on Alzheimer 
disease, autism, and multiple sclerosis.

Kipnis is a graduate of the Weizmann Institute of 
Science in Rehovot, Israel. At the institute, he was 
a Sir Charles Clore scholar and received a distin-
guished prize for scientific achievements awarded 
by the Israeli Parliament, the Knesset. In 2018 he 
received an NIH Director’s Pioneer Award to explore 
in more depth neuro-immune interactions in healthy 
and diseased brains.

Friday, May 7, 9 AM to 10 AM
Delivering the closing keynote address at the ARVO 
virtual conference is Helen Blau, PhD, the Donald 

E. and Delia B. Baxter Foundation Professor of Stem 
Cell Biology, and director of the Baxter Laboratory 
for Stem Cell Biology at Stanford University School 
of Medicine. 

Blau’s work centers around stem cells, and her 
focus has been on nuclear reprogramming and the 
demonstration of the plasticity of cell fate using cell 
fusion. 

During her career, she has served on the Ellison 
Medical Foundation Scientific Advisory Board and 
the Harvard Board of Overseers. 

Blau is an elected member of the American Acad-
emy of Arts and Sciences, the National Academy of 
Medicine, the National Academy of Sciences, and a 
fellow of the American Association for the Advance-
ment of Science.

B A S I C  C L I N I C A L  L E C T U R E
According to ARVO, the 2021 Basic Clinical Lecture 
will be presented to clinical researchers from a basic 
perspective. Titled “Transcriptional Dynamics in 
Eye Development and Disease,” organizers include 
Elfride De Baere, Carlo Rivolta, and Stephany Hag-
strom. Speakers include Anand Swaroop, PhD; San-
dro Banfi; Janey Wiggs, MD, PhD; Timothy Cherry, 
PhD; Seth Blackshaw, PhD; and Magdalena Renner. 
The panel will discuss some advances in RNA biol-
ogy in the eye and transcriptional misregulation as 
cause of different eye diseases. The speakers also 
will shed light on diagnostic strategies and the role 
of RNA molecules as biomarkers and as targets for 
novel therapeutic approaches.

VIRTUAL
( Continued from page 11 )

Continues on page 14 : Virtual

 AWARD LECTURES
There will be several Award Lectures presented in a virtual setting. These include:

PROCTOR AWARD LECTURE
Saturday, May 1, 12:30 PM to 1:30 PM
Peter Campochiaro, MD, FARVO, will pres-
ent “Retinal/Choroidal Vascular Diseases: Past, 
Present, and Future.” Clinical studies have con-
firmed the importance of VEGF and TIE2 and 
have led to approval of anti-VEGF proteins given 
by repeated intraocular injections that have rev-
olutionized treatment.

FRIEDENWALD AWARD LECTURE
Sunday, May 2, 2:30 PM to 3:30 PM
Lloyd Paul Aiello, MD, PhD, FARVO, will pres-
ent “Changing the Global Paradigm for Evalu-
ation, Management, and Treatment of Diabetic 
Eye Disease.” In recent years, the development 
of systemic diabetes control, laser photocoagula-
tion, and vascular endothelial growth factor in-
hibitors have changed the way ophthalmologists 
care for diabetic retinopathy. Today, the blind-
ness rate from diabetes is now less than 4% and 
nondestructive approaches to proliferative dia-
betic retinopathy, diabetic macular edema, and 
retinopathy severity itself are available.

WEISENFELD AWARD LECTURE
Monday, May 3, 3:15 PM to 4:15 PM
During this session, Paul S. Bernstein, MD, PhD, 
FARVO, will present “Nourishing Better Vision.” 
During his career, Bernstein has focused on 
the specialized nutrients that play fundamental 
roles in the physiology of the normal retina and 
in protection against macular disease.

COGAN AWARD LECTURE
Wednesday, May 5, 11:30 AM to 12:30 PM
Maxence Nachury, PhD, will discuss “Quality 
Control of the Ciliary Proteome by the BBSome.” 
The major knowledge gaps are, first, how the 
BBSome selects specific cargoes for removal 
from cilia while leaving other proteins behind 
and, second, how the BBSome enables its car-
goes to breach the transition zone. The lecture 
will present his team’s efforts at the structural, 
biochemical, and cell biological levels to answer 
these questions.

BECKMAN-ARGYROS AWARD LECTURE 
Thursday, May 6, 1:30 PM to 2:30 PM
This lecture will be presented by King-Wai Yau, PhD. 
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Red, Itchy
Allergy Eyes?

Seasonal allergies can cause red, itchy, irritated eyes and 
eyelids. Allergy eye drops relieve eye symptoms but do not 
calm the irritated eyelids. OCuSOFT® Lid Scrub® Allergy 
removes oil, debris, pollen, and other contaminants from the 
eyelids while utilizing Green Tea Extract, Tea Tree Oil, and 
PSG-2™ to effectively reduce redness, irritation and itching 
sensation of allergy eyelids.

© 2021 OCuSOFT Inc., Rosenberg, TX 77471

Remove Allergens From  
The Eyelids For Added Relief

Cleans, Soothes, 
Calms, Moisturizes

Reduces Redness & Irritation

Relieves Itching Sensation

Clinically Proven PSG-2™

Formula to Increase Moisture
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A R V O  F O U N D A T I O N  G A L A
The 2021 ARVO Foundation Gala will be held vir-
tually from 7 PM to 8 PM Sunday, May 2. The event 
will be open to all ARVO 2021 registrants at no ad-
ditional fee to attend. ARVO will host its first AR-
VO’s Got Talent competition during the event. The 
grand prize winner and runner-up videos will be 
announced and aired during the event. ARVO of-
ficials will score the videos and share the highest-
scoring entries on the annual meeting virtual plat-
form, Pathable. Votes for the top videos will be ac-
cepted from April 15 to May 2. 

A R V O  S Y M P O S I A
COVID-19 AND THE EYE
Sunday, May 2, 9 AM to 11 AM
Speakers for this session include Luk Vandenberghe, 
PhD; Rupesh Agrawal, MD; Elia Duh, MD; Ashok 
Kumar, PhD; Timothy Blenkinsop, PhD; and Melanie 
Ott, MD, PhD. Amid the COVID-19 pandemic, there 
is a great deal of interest in understanding how the 
coronavirus affects the eye. This symposium will 
address the issue with a panel of researchers and 
clinicians focused on ocular and nonocular diseases 
of coronaviruses.

EPIGENOMICS AND PERSONALIZED 
MEDICINE: “ACROSS THE GLOBE”
Monday, May 3, 9 AM to 11 AM
Speakers for this symposium include Jayakrishna 
Ambati, MD; Tara Moore, PhD; Ales Cvekl, PhD; 
Renu Kowluru, PhD; Michael Dyer, MD; and Lou-
ise Porter, PhD. This symposium features leading 
scientists who will share their latest research on 
the role epigenomics is playing not only during de-
velopment but also in shaping future personalized 
medicine for ocular diseases involving tissues from 
the anterior and posterior segments, including cor-
neal dystrophies, glaucoma, diabetic retinopathy, 
and macular degeneration.

EPIDEMIOLOGY OF DIABETIC RETINOPATHY 
AND AGE-RELATED MACULAR 
DEGENERATION: PAST, PRESENT, AND 
FUTURE
Wednesday, May 5, 9 AM to 11 AM
Taking the stage for this session is a panel that in-
cludes Lloyd Paul Aiello, MD, PhD; Tien Wong, PhD; 
Barbara Klein, MD; Caroline Klaver, PhD; and Emily 
Chew, MD. The speakers will discuss past achieve-
ments, current challenges, and future research in 
risk, diagnosis, treatment, and management of DR 
and AMD.

FOCUS ON THE FOVEA; WHAT MAKES THE 
FOVEA UNIQUE? 
Friday, May 7, 10:30 AM to 12:30 PM
This session will feature Dennis Dacey, PhD; Con-
stance Cepko, PhD; Raunuk Sinha, PhD; Joseph Car-

roll, PhD; Cynthia Toth, PhD; and Christine Curcio, 
PhD. Using a range of techniques, members of the 
panel have studied the structure, physiology, and 
pathology of the fovea. The symposium is of inter-
est to basic and clinical researchers.

M I N I - S Y M P O S I A
Sunday, May 2, 3:45 PM to 5:30 PM
CHILDHOOD VISION DISORDERS: WHAT IS 
ON THE HORIZON? (EY) 
This session will feature Jonathan M. Holmes, MD, 
Eileen Birch, PhD, Ben Thompson, PhD, Fatema 
Ghasia, MD, Susan Cotter, OD, MS, FAAO, and 
Irene Gottlob, MD, PhD. The panelists will dis-
cuss vision screening using retinal birefringence 
instrumentation; objective assessment of visual 
acuity for amblyopia detection; management of 
amblyopia with binocular treatment and moni-
tored occlusion; impact of fixational eye move-
ment abnormalities on visual function deficits and 
treatment outcomes in amblyopic children; utility 
of handheld OCT in children; nonsurgical optical 
treatments for intermittent exotropia and patient-
reported outcome measures and emerging telemed-
icine approaches for children.

OCULAR TISSUE MECHANICS, 
HOMEOSTASIS, AND DISEASES (LE) 
Scheduled participants include Valerie M. Weaver,  
PhD, Velia Fowler, PhD, Xiaohua Gong, PhD, P. Vas-
antha Rao, PhD, David Križaj, PhD and Sara Thom-
asy, PhD. They will highlight advances in the under-
standing of the mechanobiology of ocular cells and 
tissues including the cornea, trabecular meshwork, 
and lens, and the role(s) played by the extracellular 
matrix, cell adhesion machinery, actomyosin, ion 
channels, tensile properties, and mechanotranscrip-
tion in regulation of structural integrity and func-
tional homeostasis and in ocular disease.

RETINAL PLASTICITY IN DISEASE AND 
REGENERATION (RC) 
This minisymposium is scheduled to feature Daniel 
Goldman, MD, Stefanie Wohl, PhD, Bryan Jones,  
PhD, Tom Reh, PhD, Sai Chavala, MD, and Marla 
Feller, PhD, who will summarize the mechanisms 
of retinal plasticity, its dynamics, and selectivity 
during development and in disease models. 

Tuesday, May 4, 12:30 PM to 2:15 PM
AGING AND IMMUNITY (IM)
Scheduled to share the podium for this session are 
Darragh Duffy, PhD, Cintia De Paiva, MD, PhD, Dong 
Feng Chen, MD, PhD, Heping Xu, MD, PhD, Douglas 
Jabs, MD, and Deborah Ferrington, PhD. The panel-
ists will elucidate the implications of aging and its 
interaction with the immune system on various ocu-
lar disorders and their mechanistic underpinnings.

CELLULAR BIOMECHANICS IN THE EYE (GL)
This session will feature Jeffery Holt, MD, Darryl 
Overby, PhD, Judith West-Mays, PhD, Kate Keller, 
PhD, Ian Sigal, PhD, and Pedram Hamrah, MD. The 
speakers will focus on recent advances in cellular 

and biophysical mechanisms involved in different 
aspects of biomechanics in the eye, with relevance 
to glaucoma, the cornea, and the lens. 

CORNEAL WOUND HEALING: BASIC 
MECHANISMS AND THERAPEUTIC 
APPROACHES (CO) 
This session will feature Fu-shin Yu, PhD, Krystel 
Huxlin, PhD, Matilda Chan, MD, Vivien Coulson-
Thomas, PhD, Ali Djalilian, MD, and Arkasubhra 
Ghosh, PHD. The panelists will offer an overview 
on molecular mechanisms and repair processes that 
govern corneal wound healing and present novel 
therapeutic strategies for facilitating corneal repair. 
This program offers information key to other ocular 
diseases that result from tissue injury.

STATE OF REFRACTION: ETIOLOGY, 
COMORBIDITIES, AND TREATMENTS FOR 
THE WORLDWIDE MYOPIA EPIDEMIC (VI)
On the dais for this session is a panel that is sched-
uled to include Terri Young, MD, MBA, Kathryn Rose, 
PhD, Machelle Pardue, PhD, Jost Jonas, MD, Christine 
Wildsoet, OD, PhD, and Maria Liu OD, PhD. They 
will discuss current and potential treatment options, 
including pharmacological and optical modalities. 

Wednesday, May 5, 5 PM to 6:45 PM
ADVERSE OCULAR OUTCOMES FROM 
EMERGING THERAPIES: MECHANISMS, 
DIAGNOSES, AND MANAGEMENT

VIRTUAL
( Continued from page 12 )
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Speakers for this minisymposium include Stephen 
H. Tsang, MD, PhD, Tomas Aleman, MD, Alison 
Skalet, MD, PhD, Bahram Bodhaghi, MD, PhD, and 
Brian VanderBeek, MD. The panelists will discuss 
how emerging therapies produce untoward effects 
in the eye in varied ways.

DOPAMINE IN THE RETINA (VN) 
This session will feature Franklin Caval-Holme, PhD, 
Richard Lang, PhD, Morven Cameron, PhD, Chris-
tophe Ribelayga, Phd, Steven Barnes, PhD, and Erika 
Eggers, PhD. The panelists will discuss recent results 
on how dopamine levels in the retina are controlled, 
the importance of dopamine for regulation of neu-
ronal and vascular development. The speakers will 
detail how dopamine modulates retinal sensitivity in 
light adaptation and circadian rhythms.

RHO KINASE INHIBITORS, A NEW CLASS OF 
TREATMENT FOR GLAUCOMA AND CORNEAL 
DISEASE (PH)
This panel will feature Casey Kopczynski, PhD, Haiyan 
Gong, MD, PhD, Arthur Sit, MD, Dan Stamer, PhD, Jef-
frey Goldberg, MD, PhD, and Shigeru Kinoshita, MD, 
PhD. Their presentations will include basic science re-
search for understanding the underlying mechanisms 
and clinical experience with this new drug class.

Thursday, May 6, 9 AM to 10:45 AM
GENETICS OF STRABISMUS (EY)
Speakers will include Yutao Liu, MD, PhD, Markus 

Preising, MD, PhD, Mary C. Whitman, MD, PhD, Zia 
Chaudhuri, MS, Joseph L. Demer, MD, Elias Traboulsi,  
MD, and Mervyn G. Thomas MD. They will discuss 
genetic determinants for strabismus, which remain 
elusive. 

LONGER AND BETTER VISION AFTER 
CORNEAL TRANSPLANTATION FOR PATIENTS: 
FROM BENCH TO BEDSIDE (CO) 
Speakers for this session will include Reza Dana, MD, 
Jerry Niederkorn, PhD, Pedram Hamrah, MD, Junko 
Hori, PhD, Shigeru Kinoshita, MD, PhD, Claus Cursiefen, 
MD, PhD, and Takefumi Yamaguchi, MD, PhD. The 
focus of the speakers is to outline some of the latest 
knowledge on immunology, neuroimaging, and vi-
sual optics in corneal diseases and transplantation.

NOVEL BIOMATERIALS FOR OCULAR 
DISEASES (CO) 
This minisymposium will feature May Griffith,  PhD, 
Thomas Fuchsluger, MD, Gerd Auffahrt, MD, Uday Kom-
pella, PhD, Jui-Yang Lai, PhD, and Maribel Vazquez, 
OD. This minisymposium brings together 6 sections 
within ARVO, including cornea, lens, pharmacology, 
glaucoma, and retina. The speakers scheduled for this 
session will discuss the latest trends involving drug 
delivery and clinical translation.

TELEOPHTHALMOLOGY, THE NEW NORMAL IN 
A POST-COVID CONTEXT (CL)

Scheduled speakers include Anthony Vipin Das, 
MD, Alex Charter Taleb, MD, PhD, Renata Puertas,  
MD, Tunde Peto, PhD, Gabriela Saidman, MD, and 
Sheila John, MD. They will discuss the basics regard-
ing how to start a program and ensuring its quality. 
During the session, the panelists also will report on 
successful new models of eye care delivery and their 
impact on preventing blindness by detecting signifi-
cant eye diseases such as glaucoma, DR, AMD, ROP, 
and cataracts, as well as the the post-COVID-19 chal-
lenges, and where future research lies in regard to 
emerging technologies available.

Thursday, May 6, 3:30 PM to 5:15 PM
CELL BIOLOGY OF THE HOMEOSTASIS OF THE 
CHOROID (RC) 
Sharing the stage will be Barbara Braunger, PhD, Pa-
tricia D’Amore, PhD, MBA, Bela Anand-Apte, PhD, 
Robert Mullins, PhD, Gerard A. Lutty PhD, and Wai 
Wong, MD, PhD. The panel for this minisymposium 
will focus on some of the newly identified mecha-
nisms that contribute to tissue homeostasis and reg-
ulate cell-cell interactions in the choroid.

MAKING SENSE OF OCULAR SURFACE PAIN (CO)
This session will feature Anat Galor, Steven Pflugfelder, 
Pedram Hamrah, MD, Randy Kardon, MD, PhD, Juanita 
Gallar PhD, and Konstantinos D. Sarantopoulo, MD, 
PhD. During the presentation, this panel will focus 
on current knowledge and outline current research 
directions that will lead to improved diagnosis and 
management of ocular surface pain.

SINGLE CELL RNA-SEQUENCING REVOLUTION 

PART II: APPLICATIONS, BIOLOGY, AND 
CLINICAL RELEVANCE (IM) 
This minisymposium will feature Tavé van Zyl,  MD, 
Robert Lavker, PhD, Daniel Saban, PhD, Kapil Bharti, 
PhD, Thomas Reh, PhD, and Filip Swirski, PhD. Dur-
ing this session, the participants will discuss research 
approaches using scRNA-seq and cutting edge bioin-
formatic pipelines. Topics to be covered during the ses-
sion include stem cells, immune cells, primary human 
cells, iPSCs and organoids of the cornea, trabecular 
meshwork, retina, and retinal pigment epithelium. 

V I C E  P R E S I D E N T I A L  S E S S I O N 
The featured speakers during this symposium include 
Ruth Ashery-Padan, PhD, Ales Cvekl, PhD, Cheryl 
Gregory-Evans, PhD, Melinda K. Duncan,  PhD, Neil 
Lagali, PhD, and Christopher Riemann, MD. During 
this session, the panelists will discuss the roles of 
PAX6 in tissue development and attempts to relate 
these functions with the progressive eye diseases ex-
perienced by aniridia patients as they age.

C R O S S - S E C T I O N A L  G R O U P  S E C T I O N S
For ophthalmologists whose interests cannot be simply 
defined in a single section, the cross-sectional platform 
sessions offer a range of options. These will include: 

FUNCTIONAL ANALYSIS OF NON-CODING 
GENETIC DEFECTS UNDERLYING INHERITED 
OPHTHALMIC DISEASE (GEN)
The panel for this section includes Ayellet Segrè, PhD, 
Elfride de Beare, MD, PhD, Jayshree Advani, PhD, Su-
zanne de Bruijn,  PhD, and Philippe Mourrain, PhD. 
These researchers are investigating a broad range of 
inherited eye disorders. They will present their novel 
and recent functional genomic discoveries. 

TECHNOLOGIES FOR VISUAL ENHANCEMENT 
IN 2021 AND BEYOND (LV)
This section features Eli Peli, OD, Ava Bittner,  OD, 
PhD, Chris McCarthy, MD, Marie-Celine Lorenzini, 
PhD, and Ashley Deemer, OD. They will cover topics 
in robotics, virtual reality, and image enhancement 
via head-mounted display technology and computer 
vision algorithms used in implantable technologies.

IN VIVO THERANOSTIC PLATFORMS FOR 
MONITORING AND ACTIVATION OF OCULAR 
THERAPIES (MOI)
The panel will include Robert J. Zawadzki, PhD, Artur 
V. Cideciyan, PhD, Jennifer J. Kang-Mieler, PhD, Karl 
G. Csaky, MD, PhD, Ursula Schmidt-Erfurth, MD, and 
M. Valeria Canto-Soler, PhD. During the section, the 
speakers will bring together both animal and human 
studies that show promising therapeutic effects of 
these novel therapies and explore optical tools al-
lowing its monitoring and activation.

W E A V R  L U N C H E O N
The virtual 2021 Women in Eye and Vision Research 
(WEAVR) Luncheon will be held from 1:15 PM to 
3:15 PM Monday, May 3. The event, which will in-
clude a keynote address, will be open to all ARVO 
2021 registrants. ■
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T
he goal in cataract surgery is perfection 
in nuclear disassembly performed with 
just the right amount of phaco energy—
not too much, not too little.

Excessive ultrasound can result in endo-
thelial cell loss, corneal edema, and cor-
neal wound burn. Too little can result 

in movement of the capsular bag or zonular stress, 
difficult nuclear disassembly, too much irrigation 
fluid used, and long surgical times, according to 
Lisa Park, MD, associate professor at Columbia Uni-
versity Vagelos College of Physicians and Surgeons 
in New York, New York.

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

Traditional longitudinal phaco is a 
powerful technology to break up 
very dense nuclei using a back-and-
forth jackhammer motion, but that 
comes with associated disadvan-
tages. The process, with its long 
stroke length and high power, can 
result in repulsion of nuclear frag-

ments at the phaco tip and no cutting performed 
during the backward movement of the tip—making 
it important to limit the power settings that cause 
excessive heat buildup, which has the potential to 
damage ocular tissues, she explained.

New adjunctive developments in phaco technology 
can alter the direction by which the power is deliv-
ered using lateral and rotational motions, referred 
to as transversal and torsional phaco.

In contrast to the jackhammer effect of longitudinal 
phaco, a combination approach results in transversal 
ultrasound that combines simultaneous longitudinal 
back-and-forth motion with transversal movement 
in an elliptical fashion. 

“This adds to the cutting efficiency because the 
nuclear material is emulsified in more than one direc-
tion,” Park said. 

In torsional phaco, the tip oscillates in a rotational 
manner along its primary axis, which, she explained, 
works best with an angled phaco needle. Using this 
technology, the rotation of the tip provides an addi-
tional cutting movement through the nucleus. The 
primary advantage increases energy efficiency with 
minimal repulsion at the tip; the disadvantages are 

that a curved phaco tip can be difficult to move 
through a dense nucleus and there is significant 
movement of the tip. 

P H A C O  T I M I N G
The timing of power delivery can be modified to     
increase phaco efficiency, with the basic settings of 
continuous, pulse, and burst power. When power 
is continuous, the maximum power delivered is 
controlled by depressing the foot pedal; the power                         
increases with the degree of depression of the foot 
pedal. 

The amount of power delivered can be limited by 
using phaco pulse mode; after each pulse is deliv-
ered, there is a period of time in which no energy 
is delivered. These periods of rest in power delivery 
allow cooling of the phaco needle and reduce heat 
and energy delivered to the eye. These on-and-off 
periods are referred to as the duty cycle; standard 
pulse has a 50% duty cycle, during which the ultra-
sound is on half of the time no matter how many 
pulses per second are delivered. 

The duty cycle can be altered to change the ratio 
of the on and off time. For example, a 20% duty cycle 
results in 20 milliseconds on and 80 milliseconds 
off during each cycle. The long off time allows easy 
aspiration of the nuclear fragments.

There can be scenarios when higher or lower duty 
cycles serve a better purpose. During sculpting, energy 
is needed to create a groove in the lens, meaning 
that higher rates work better because the shorter 
time between pulses results in smoother delivery of 
energy; when nuclear quadrants are being removed, 
a lower duty cycle is better to emulsify the fragments 
because there is a long interval between the pulses, 
which facilitates aspiration.

Finally, using burst mode, each burst has the same 
power, but the interval between bursts decreases with 
foot-pedal depression. With more depression of the 
foot pedal, the shorter the off time is between bursts. 

“The identical bursts of energy are delivered more 
and more rapidly with foot-pedal depression; with 
maximal depression, the time interval between bursts 
is very small, making for continuous energy deliv-
ery,” Park said. 

This mode allows for true phaco-assisted aspira-
tion of the nucleus; the fluidics and vacuum can be 
used for aspiration and give small bursts of power 

as needed. Lower phaco power settings should be 
used in burst mode compared with pulse or contin-
uous mode because of the absence of linear control 
at the phaco power level.

Regarding the choice of these 3 modes, Park noted 
the ability to program timing and duration combined 
with the directional modes (ie, transverse and tor-
sional phaco) allow the surgeon to have “highly ele-
gant control and precise ultrasound power delivery.”

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

Femtosecond laser-assisted cataract surgery (FLACS) 
is another technology that has resulted in increased 
efficiency in nuclear disassembly. FLACS allows the 
surgeon to decide the pattern of lens fragmentation. 

Park explained that femtosecond pretreatment 
significantly reduces the effective phaco time com-
pared with conventional phaco surgery, thus reduc-
ing loss of endothelial cells and allowing faster visual 
rehabilitation.

FLACS works through photodisruption, which 
vaporizes the targeted tissues. This is similar to the 
mechanism of phaco, but it occurs at the near-infra-
red wavelength, which is not absorbed by optically 
clear tissues. This laser is focused to 3 microns and 
is especially useful for targeting specific depths. The 
waves dissipate approximately 100 microns from the 
targeted tissue, and the endothelium is not affected.

Using FLACS to create the quadrants, there is no 
need to phaco to sculpt the lens; the surgeon can go 
directly to removal of the quadrants after nuclear 
disassembly along the lines created by the laser. As 
a result, lower total energy is used in the eye, mak-
ing nuclear removal easier, Park explained.

The disadvantages of FLACS for experienced high-
volume surgeons are the cost, increased surgical time, 
and minimal long-term enhanced visual outcome. 
However, FLACS may be advantageous for use in 
brunescent cataracts of patients with Fuchs’ dystrophy.

“There are many means of modulating phaco power 
to achieve outstanding results in cataract surgery 
and provide the best patient care,” Park concluded. ■

Phaco power modulation boosts 
safety, efficacy in cataract surgery
Surgeons learn that timing is everything when using technology
By Lynda Charters

LISA PARK, MD
e: lp2736@cumc.columbia.edu
Park has no financial interest in this subject matter.
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Eliminating the potential 
land mines in glaucoma surgery
Ophthalmologist details his preferred technique to avoid complications during procedure
By Lynda Charters; Reviewed by Kuldev Singh, MD

WHEN PERFORMING GLAUCOMA sur-
geries, considering slightly different twists to the 
procedure may help avoid potential complications. 

Paul Palmberg, MD, PhD, a professor of ophthalmol-
ogy at Bascom Palmer Eye Institute at the University 
of Miami Miller School of Medicine in Florida, shared 
his view of the ocular anatomy, which he said helps 
him to avoid pitfalls and increase patient comfort.

A V O I D  B L E E D I N G
When considering the conjunctiva, Tenon’s capsule, 
and the sclera, careful techniques can be performed 
to avoid limbal leaks and bleeding in the conjunc-
tival flap. The ocular tissues are not islands but are 
attached to each other (ie, the conjunctiva is attached 
to the limbus at the edge of the cornea, and Tenon’s 
capsule is attached approximately 1 to 2 mm further 
to the posterior), he explained, reminding surgeons 
of the blood supply in the conjunctiva and blood 
vessels on Tenon’s capsule and the scleral surface.

Bleeding inside Tenon’s capsule in the bleb can be 
avoided if incisions are made only at the insertions of 
the conjunctiva and Tenon’s capsule. The best route 
is to get under Tenon’s capsule and not inside of it. 

Palmberg noted that the capsule is thicker at the 
10 o’clock to 2 o’clock and 4 o’clock to 8 o’clock posi-
tions. When starting a surgery, he advised using a 
lateral incision through the conjunctiva and Tenon’s 
capsule and everting the tissues so that the tips 
of the scissors can be put sufficiently far from the 
limbus; this facilitates getting under both the con-
junctiva and Tenon’s capsule and down to the bare 
sclera to take a bite with a suture. As the technique 
progresses, the surgeon can continue around and 
evert the conjunctiva and Tenon’s capsule. 

“The scissors are passing through the potential 
space under Tenon’s capsule all the way around,” 
he said.

A radial incision then can be made at the side and 
spread back through the intermuscular septum to each 
side of the superior rectus muscle. Sponges soaked 
with mitomycin C (MMC) can be placed through the 
openings in the intermuscular septum and along 
the limbus to widely apply the MMC and facilitate 
extensive spreading of the drug.   

A V O I D  B L E B  I S S U E S
“Wide application of the MMC under a fornix flap 
avoids a ‘ring of steel,’ that is, scarring, which can 
delimit the bleb posteriorly,” Palmberg said. 

This technique was developed by Sir Peng Khaw, 
MD, PhD, who saw a marked decrease in bleb prob-
lems in pediatric cases from 20% to 0%. He used 
the fornix flap with wide MMC application instead 
of a limbus-based flap with local MMC application. 

“The limbus-based procedure resulted in a focal, 
highly elevated, thin, and highly vulnerable bleb,” 
Palmberg said, adding that his 

bleb-related complications decreased from approxi-
mately 8% to 1% at 5-year follow-up.

Another advantage of the fornix-
based procedure involves aqueous 
drainage through Tenon’s capsule 
on each side of the superior rectus 
muscle; because the fluid can drain 
much more freely through lymphatics 
in the conjunctiva and Tenon’s cap-
sule further back, a much more com-
fortable bleb forms. In contrast, when 
a limbus-based flap is created, scars 
form at the incisions in the conjunctiva and Tenon’s 
capsule—the so-called ring of steel that blocks pos-
terior drainage. 

A V O I D  A  L E A K Y 
C O N J U N C T I V A L  C L O S U R E

Palmberg uses 10-0 nylon to make a bite immedi-
ately peripheral to the cornea, down through the 
scleral, and across and upward; he also closes each 
side with a bite in the sclera and up through the con-
junctiva (square wave bites). He explained that he 
pulls tightly down on this to impale over the needle, 
comes back out and takes another bite that is tied 
down under the conjunctiva and run out to the tip, 
and then takes a bite at the apex and passes it back 
underneath, tying a knot that is buried under the 
flap. He repeats the same process on the other side. 

“In this way, the vector forces in this area are 
pulling to the sides—but not across where the con-
junctiva should balloon up—without compressing 
Tenon’s capsule,” he said. “Fluid then can flow [back-
ward] through Tenon’s capsule.”

The manner in which the bites are taken in the 
sclera is not to be taken lightly; they are square 
wave bites and not skimming bites. A vertical bite 
should be taken down with 10-0 nylon, moved across, 
and then brought back up as vertically as possible 
through the conjunctiva and down, with the knot 
tied underneath. 

“The needle should not be parallel to the surface 

as it enters the sclera because this is a skimming 
bite that is shallow upon entrance and exit,” Palm-
berg said. “This puts tension on the thin sclera on 
the 2 sides and eventually tears and loosens, all of 
which cause leaking blebs 3 days postoperatively.”

A V O I D  H Y P O T O N Y
Using a valve-like trabeculectomy with MMC can 
help avoid hypotony in the early- and late-phase post-

operatively when sutures dissolve. 
A valve-like incision when possible 
and/or the scleral flap resistance can 
be adjusted intraoperatively to set 
the intraocular pressure at equilib-
rium flow. 

In this technique, Palmberg makes 
a 3-mm-wide tunnel incision out to 
1 mm in the cornea and then uses 
a Kelly Descemet Membrane Punch 
0.75 mm to make a canal in the tun-

nel. He checks the pressure at equilibrium flow by 
filling the anterior chamber with balanced salt solu-
tion. At equilibrium, the pressure is approximately 
4 to 6 mm Hg, which is estimated by pushing on 
the cornea with a 30-gauge cannula. 

After two 10-0 nylon stitches are placed in the 
flap and the flow is at equilibrium, the cornea is 
pressed again, and the pressure is approximately 8 
to 12 mm Hg. This avoids hypotony early and late 
when the sutures dissolve and avoids the need for 
an iridectomy. Additionally, there is less astigma-
tism because the sutures in the flap are not tight, 
there is no cost to the procedure, and there is no 
net visual field loss. ■

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

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

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

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

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

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

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

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

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

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

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

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

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

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

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

Infertility 
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use.  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use.  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age in 
these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
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Iris prolapse
In cases of open globe injuries 
when there is iris prolapse, Woreta 
advises making a paracentesis op-
posite to the area of the prolapse; 
this is followed by injection of a 
minimal amount of a viscoelas-
tic and gentle repositioning of the 
iris using an iris sweep. Injecting 
excessive viscoelastic can result 
in increased pressure and addi-
tional iris prolapse. 

“An important point in such 
cases is to avoid inadvertent incar-
ceration of the iris into the suture 
as well as to avoid cutting the 
iris, except in cases in which it 
is frankly necrotic or epithelial-
ized because the iris tissue can 
be used for future reconstruc-
tion,” said Woreta, an assistant 
professor of ophthalmology and 

director of the Eye Trauma Cen-
ter at Wilmer Eye Institute, Johns 
Hopkins Medicine in Baltimore, 
Maryland. 

Woreta described a case in 
which a 30-year-old police offi-
cer was hit in the eye by a stray 
bullet at a shooting range. The 
patient sustained a full-thickness 
corneal laceration at the limbus 
with iris prolapse.

The reparative steps in this 
case followed those mentioned 
previously: creation of a paracen-
tesis opposite the area of prolapse, 
injection of minimal viscoelastic, 
and iris sweep. Before any corneal 
sutures are placed, the iris may 
prolapse again after the sweep and 
so placing a few sutures before 
sweeping may be necessary. 

Iris reconstruction 
Traumatic mydriasis. Traumatic mydria-
sis can result from open or closed globe injuries. 
Woreta described a case with an iris sphincter tear 
a superior iridodialysis, which is defined as sepa-
ration of the iris from its attachment to the ciliary 
body, and a traumatic cataract. Diffuse dilation 
also can occur following trauma. 

“In these cases, if the patient is symptomatic, sur-
gical repair can be performed at the time of the cata-
ract surgery,” Woreta said. “The repair process is by 
pupilloplasty with an internal Siepser sliding knot.”

When performing a pupilloplasty, a 9-0 or 10-0 
Prolene suture on a long CTC needle is first passed 
through a paracentesis at the limbus. It is important 
to move the needle side to side in the paracentesis 
to ensure no cornea tissue has been inadvertently 
caught. MaxGrip forceps through a paracentesis can 
be used to stabilize the iris for passage of the suture. 
A loop is then externalized through the paracente-
sis and a Siepser knot is tied. If the iris assumes a 
keyhole appearance, a second bite may be neces-
sary to eliminate the small second created opening.

Iridodialysis. Woreta described a patient with 
a superior iridodialysis that extended several clock 
hours. In some cases, a iridodialysis may be small, 
cause no symptoms, and be obscured by the supe-
rior eyelid. An iridodialysis that is symptomatic can 
cause diplopia or polycoria, glare, or photophobia 
require surgery. 

When surgery is required, there are 2 ways to 
proceed. In the first case, the iridodialysis can be 
corrected by creating a scleral flap; 9-0 or 10-0 
Prolene sutures on double-armed Drews needles are 
passed through a paracentesis created on the side 
opposite to the site of the iridodialysis. The sutures 
are threaded internally in the eye using  a 27-gauge 
needle to dock and externalize the sutures, which 
then are tied under the scleral flap. 

According to Woreta,  second approach is to per-
form the surgery using a Hoffman pocket to avoid 
creation of a peritomy. 

Aniridia. In cases of extensive traumatic an-
iridia, implantation of an artificial iris (Custom-
flex artificial iris; HumanOptics) may be possible. 
This device, approved by the United States Food 
and Drug Administration, is 12.8 mm in diameter 
with a pupil diameter of about 3.35 mm. The device 
is customized to match the color of the patient’s 
fellow eye. The device can be trephined to ensure 
a perfect fit in the patient’s eye. 

Currently, the cost of the device can be prohibi-
tive, which is the main disadvantage, and it is not 
covered by insurance in all cases. ■

FROM THE COVER 

IRIS TRAUMA
( Continued from page 1 )

In one case, a 30-year-old police officer was injured at a shooting range with 
a stray bullet fragment to the eye.  (Images courtesy of Fasika A. Woreta, MD, MPH) 

Traumatic mydriasis can result from open or closed globe 
injuries. The repair process is by pupilloplasty with an internal 
Siepser sliding knot. (Images courtesy of Fasika A. Woreta, MD, MPH)
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A
mong individuals with diabetes, approxi-
mately 33% have diabetic retinopathy (DR) 
and 10% have vision-threatening DR.1 

However, data from landmark trials in 
recent decades have shown that up to 98% of blindness 
from diabetic retinal disease may be preventable with 
proper therapy. Treatment of age-related macular degen-
eration (AMD) is also a critical concern, as it is the main 
cause of permanent loss of near vision in seniors.2 Here 
are 3 things you should know about managing these 
retinal diseases.

1 “Time in range” is 
associated with decreased 
DR risk. 

In its preferred practice pattern for 
DR, the American Academy of Ophthalmology (AAO) 
recommends that clinicians ask about glycemic control—
in the form of HbA1c—in initial and follow-up exams 
of patients with diabetes.3 However, HbA1c does not 
indicate the frequency and severity of day-to-day glucose 
excursions, and in some cases does not accurately reveal 
patients’ mean glucose levels.4 

The Diabetes Control and Complications Trial 
(DCCT) showed a higher risk of DR in patients using 
conventional versus intensive insulin treatment.5 A 
recent analysis of DCCT data found an association 
between patients’ time in target glucose range—within 
70 to 180 mg/dL—and risk of retinopathy progression.6 
Mean time in range (TIR) for 1440 participants was 52% 
in the intensive group versus 31% in the conventional 
treatment group. Each 10 percentage points of reduction 
in TIR was associated with a 64% higher risk of develop-
ment of retinopathy progression. 

A 2019 consensus report endorsed by the American 
Diabetic Association and other organizations recom-
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1 	 The	Home	Monitoring	of	the	Eye	(HOME)	study	was	a	phase	3,	randomized	clinical	trial	that	compared	the	role	of	home	monitoring	using	macular	visual	field	
testing with hyperacuity techniques and telemonitoring, with standard care alone in patients with age-related macular degeneration at high risk of choroidal 
neovascularization (CNV). What was main result of the HOME study? 

A. Only 5% of patients in the device arm used the device
B. 90% of patients did not use the home device properly
C.	 Significantly	better	visual	acuity	at	the	time	of	detection	of	CNV	was	seen	in	the	device	arm	versus	the	standard	care	arm	
D.	 There	was	no	difference	in	visual	acuity	at	the	time	of	detection	of	CNV	between	the	2	study	groups

2 	 A	62-year-old	woman	with	a	15-year	history	of	type	2	diabetes	and	4-year	history	of	nonproliferative	diabetic	retinopathy	is	being	evaluated	for	treatment	
with	anti-VEGF	therapy.	Based	on	data	from	the	PANORAMA	trial,	which	treatment	interval	might	offer	the	best	2-year	outcome	for	this	patient,	in	terms	of	
Diabetic	Retinopathy	Severity	Scale	score	improvement?

A. A treat-and-extend approach starting at the onset of treatment
B.	 Treating	every	16	weeks	
C.	 Treating	every	8	weeks	the	first	year,	and	as	needed	the	second	year
D. Treating as needed starting at the onset of treatment 
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mended TIR using continuous glucose monitoring, as 
well as time below or above range, as “appropriate and 
useful as clinical targets and outcome measurements that 
complement A1C for a wide range of people with dia-
betes.”4 Although continuous glucose monitoring is still 
relatively underused clinically, the report recommends 
greater than 70% TIR for individuals with type 1 or 2 
diabetes, or greater than 50% for older patients or those 
with a high risk of hypoglycemia.

2 Home monitoring options 
in AMD may increase. 

The AAO recommends that patients 
with early AMD assess their visual 

acuity at home with tools such as an Amsler grid or 
electronic device.7 However, the efficacy of home Amsler 
grid monitoring is subject to patient nonadherence and 
incorrect use.8 In the HOME study, patients at risk of 
developing choroidal neovascularization (CNV) were 
randomized to either receive usual care or use a prefer-
ential hyperacuity perimetry home monitoring device, 
which would alert an ophthalmologist to schedule an 
appointment if any changes were detected.9 Patients 
using the home device lost significantly fewer letters of 
visual acuity between baseline and detection of CNV (–4 
versus –9, P = .021).

A home optical coherence tomography (OCT) device 
that applies artificial intelligence analysis to images it 
acquires of the central 10° of the patient’s macula is cur-

rently in development.10 The device has been shown to 
have at least 97% sensitivity and specificity for detecting 
intraretinal and subretinal fluid.10,11 Ongoing studies are 
assessing patients’ ability to use the device for imaging, 
as well as the degree of agreement between the device 
and commercially available OCT.12,13

3 Anti-VEGF therapy at 
4-month intervals linked 
to DR improvement in 
second year.

The phase 3 PANORAMA study investigated the effect 
of aflibercept on the end point of 2 or more steps of 
improvement on the Diabetic Retinopathy Severity Scale 
(DRSS) in patients with moderate to severe nonprolifer-
ative DR.14 Along with a sham-treated group, aflibercept 
groups either received treatment every 2 months (Q8) in 

the first year, then treatment as needed the second year, 
or treatment every 4 months (Q16) for 2 years. 

Data presented at the 2020 Angiogenesis, Exudation, 
and Degeneration Symposium showed the 2-year re-
sults.15 The proportion of patients in the Q16 group who 
had 2 or more steps of DRSS improvement was steady 
across both years, with 62.2% in the second year. Howev-
er, in the other treated group, 80% met this endpoint at 1 
year, falling to 50% at 2 years. 

Taking discontinued patients into account, nearly 
58% of sham-treated eyes developed proliferative DR or 
center-involving diabetic macular edema by the end of 
the second year, compared with about 19% of eyes using 
either dosing schedule of aflibercept. 

The AAO  
recommends 
patients with  
early AMD  
assess visual  
acuity at home

DRSS, Diabetic Retinopathy Severity Scale; PRN, as needed.
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PRESBYOPIA:
A NATURAL PART OF AGING,
OR A FRUSTRATING
DAILY CHALLENGE?

The perfect storm: an aging population
and modern technology
Presbyopia is a prevalent condition that affects 128 million 
Americans, and the numbers continue to grow.1-3 The fi rst of
73 million millennials turn 40 this year,4 following the 61 million 
people in generation X, who are aged 41 to 56 in 2021—substantially 
increasing the potential number of presbyopes.3,5   

Our increasing reliance on digital media and communication 
underscores the prevalence of presbyopia and serves as an almost 
constant reminder to presbyopes that their near vision
isn’t perfect.

•  American adults spend more than 11 hours per day watching, 
reading, listening to, or simply interacting with media6,7

•  People check their phones 96 times per day—that’s once 
every 10 minutes8

References: 1. Care of the Patient with Presbyopia. American Optometric Association. 2011. 2. Zebardast et al. Am J Ophthalmol. 2017;174:134-144. 3. U.S. Census Bureau. Table 9. Washington: Population Division. 
2014. 4. Searing. Washington Post website. https://www.washingtonpost.com/national/health-science/the-big-number-millennials-to-overtake-boomers-in-2019-as-largest-us-population-group/2019/01/25/a566e636-
1f4f-11e9-8e21-59a09ff1e2a1_story.html. Accessed 2021. 5. Pew Research Center website. https://www.pewresearch.org/fact-tank/2019/01/17/where-millennials-end-and-generation-z-begins/. Accessed 2021. 6.
MarketWatch website. https://www.marketwatch.com/story/people-are-spending-most-of-their-waking-hours-staring-at-screens-2018-08-01. Accessed 2021. 7. Nielsen Company website. https://www.nielsen.com/us/
en/insights/report/2018/q1-2018-total-audience-report/. Accessed 2021. 8. Americans check their phones 96 times a day [press release]. https://www.asurion.com/about/press-releases/americans-check-their-phones-
96-times-a-day/. Accessed 2021. 9. Data on fi le, Allergan. 10. McDonnell et al. Arch Ophthalmol. 2003;121(11):1577-1581. 11. American Academy of Ophthalmology. Refractive Errors & Refractive Surgery Preferred 
Practice Pattern ®. 2017. 12. Charman et al. Ophthalmic Physiol Opt. 2017;37:655-660.
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The struggle is real
Aside from the daily struggles and workarounds associated with 
presbyopia, the condition can strike at a much deeper emotional 
level. Presbyopia can affect the way patients feel about their own 
ability to take care of themselves and can make them feel old
and disabled.9

 Presbyopia can impact daily activities and health-related
quality of life.9,10 

Frustration with presbyopia runs high
Many presbyopes rely on nonsurgical options for vision correction, 
such as reading glasses, multifocal glasses, or contact lenses, 
and some elect to have surgery, such as LASIK, corneal inlays, 
lens exchange, and keratoplasty.11 However, none of these options 
restores the eye’s natural dynamic range of accommodation.12

Additionally, patients who wear glasses and/or contacts generally 
feel that they solve the problem. However, the majority indicate there 
is room for improvement in comfort, convenience, and aesthetics 
according to a survey of patients aged 40 to 60.9

Figure 3. Survey results reveal patient frustration9

‡Survey of 1339 patients aged 40 to 55.9

CAN WE BETTER MEET THE NEEDS OF OUR 
PRESBYOPIA PATIENTS?
Clearly, an opportunity exists to address patient satisfaction, 
as presbyopes are more frustrated with their vision and 
current treatment options than we realize.

Improving patient satisfaction may start 
with enhanced engagement
Quantitative patient study results showed that two-thirds of 
presbyopes saw an eye care professional (ECP) in the last 12 
months and 79%of them initiated a discussion with their ECP about 
near vision loss symptoms (Figure 4).9 However, only half of these 
patients got the information they needed.9

Figure 4. A majority of presbyopes have seen an ECP within the 
last 12 months9

There is an opportunity for ECPs to conduct deeper, more 
meaningful discussions about presbyopia: 
•  Use impactful dialogue to explain presbyopia
•  Describe the aging eye and the cause of presbyopia in a way that 

patients can understand
•  Allow patients to share their quality-of-life concerns and 

acknowledge their frustrations 
•  Gain a full understanding of the day-to-day impact that presbyopia 

has on patients’ lives 

Adopting these presbyopia dialogue strategies can create better 
engagement with patients, which in turn can help guide treatment 
decisions and set realistic expectations.

These dynamics present an opportunity 
for productive engagement with patients 
now and in the future
The needs of the presbyopic population are shifting as aging 
generations combined with increasing reliance on digital media 
create a challenging new dynamic. Patients may be more frustrated 
with their presbyopia and treatment options than we think, presenting 
a signifi cant opportunity for raising the bar in patient satisfaction. 
Through better understanding and engagement, we can reimagine 
the presbyopic patient journey.

90%
ARE FRUSTRATED

OR IRRITATED WITH PRESBYOPIA‡

Normal everyday functions are
seriously disrupted 
Presbyopia is a progressive condition that reduces the eye’s ability to 
focus on near objects. The issues experienced with near vision loss 
are diverse, but most are associated with diffi culty reading in normal 
everyday functions (Figure 1).9

Figure 1. Issues most typically experienced with near vision loss*

According to a survey of 797 presbyopes aged 40 to 55, the vast 
majority (96%) are impacted by symptoms, with 46% reporting that 
they are extremely affected.9 While nearly all patients face near 
vision challenges, they are forced to accept changes in the daily 
activities they used to take for granted. 

Patients rely on workarounds
According to a survey of patients aged 40 to 60, those who 
don’t want to use current treatment options fi nd workarounds to 
compensate for vision loss, such as color-coding keys, using a 
magnifying mirror, and increasing the font size on their phone and 
computer.9 More absurd but actual workarounds that patients have 
turned to in desperation include using a magnifying glass to see 
the text on a phone, wearing 2 sets of glasses, and using an LED 
headlamp (Figure 2).

Figure 2. Daily workarounds patients use to deal with the 
challenges of near vision loss
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PRESBYOPIA:
A NATURAL PART OF AGING,
OR A FRUSTRATING
DAILY CHALLENGE?

The perfect storm: an aging population
and modern technology
Presbyopia is a prevalent condition that affects 128 million 
Americans, and the numbers continue to grow.1-3 The fi rst of
73 million millennials turn 40 this year,4 following the 61 million 
people in generation X, who are aged 41 to 56 in 2021—substantially 
increasing the potential number of presbyopes.3,5   

Our increasing reliance on digital media and communication 
underscores the prevalence of presbyopia and serves as an almost 
constant reminder to presbyopes that their near vision
isn’t perfect.

•  American adults spend more than 11 hours per day watching, 
reading, listening to, or simply interacting with media6,7

•  People check their phones 96 times per day—that’s once 
every 10 minutes8
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Aside from the daily struggles and workarounds associated with 
presbyopia, the condition can strike at a much deeper emotional 
level. Presbyopia can affect the way patients feel about their own 
ability to take care of themselves and can make them feel old
and disabled.9

 Presbyopia can impact daily activities and health-related
quality of life.9,10 

Frustration with presbyopia runs high
Many presbyopes rely on nonsurgical options for vision correction, 
such as reading glasses, multifocal glasses, or contact lenses, 
and some elect to have surgery, such as LASIK, corneal inlays, 
lens exchange, and keratoplasty.11 However, none of these options 
restores the eye’s natural dynamic range of accommodation.12

Additionally, patients who wear glasses and/or contacts generally 
feel that they solve the problem. However, the majority indicate there 
is room for improvement in comfort, convenience, and aesthetics 
according to a survey of patients aged 40 to 60.9

Figure 3. Survey results reveal patient frustration9

‡Survey of 1339 patients aged 40 to 55.9

CAN WE BETTER MEET THE NEEDS OF OUR 
PRESBYOPIA PATIENTS?
Clearly, an opportunity exists to address patient satisfaction, 
as presbyopes are more frustrated with their vision and 
current treatment options than we realize.

Improving patient satisfaction may start 
with enhanced engagement
Quantitative patient study results showed that two-thirds of 
presbyopes saw an eye care professional (ECP) in the last 12 
months and 79%of them initiated a discussion with their ECP about 
near vision loss symptoms (Figure 4).9 However, only half of these 
patients got the information they needed.9

Figure 4. A majority of presbyopes have seen an ECP within the 
last 12 months9

There is an opportunity for ECPs to conduct deeper, more 
meaningful discussions about presbyopia: 
•  Use impactful dialogue to explain presbyopia
•  Describe the aging eye and the cause of presbyopia in a way that 

patients can understand
•  Allow patients to share their quality-of-life concerns and 

acknowledge their frustrations 
•  Gain a full understanding of the day-to-day impact that presbyopia 

has on patients’ lives 

Adopting these presbyopia dialogue strategies can create better 
engagement with patients, which in turn can help guide treatment 
decisions and set realistic expectations.

These dynamics present an opportunity 
for productive engagement with patients 
now and in the future
The needs of the presbyopic population are shifting as aging 
generations combined with increasing reliance on digital media 
create a challenging new dynamic. Patients may be more frustrated 
with their presbyopia and treatment options than we think, presenting 
a signifi cant opportunity for raising the bar in patient satisfaction. 
Through better understanding and engagement, we can reimagine 
the presbyopic patient journey.

90%
ARE FRUSTRATED

OR IRRITATED WITH PRESBYOPIA‡

Normal everyday functions are
seriously disrupted 
Presbyopia is a progressive condition that reduces the eye’s ability to 
focus on near objects. The issues experienced with near vision loss 
are diverse, but most are associated with diffi culty reading in normal 
everyday functions (Figure 1).9

Figure 1. Issues most typically experienced with near vision loss*

According to a survey of 797 presbyopes aged 40 to 55, the vast 
majority (96%) are impacted by symptoms, with 46% reporting that 
they are extremely affected.9 While nearly all patients face near 
vision challenges, they are forced to accept changes in the daily 
activities they used to take for granted. 

Patients rely on workarounds
According to a survey of patients aged 40 to 60, those who 
don’t want to use current treatment options fi nd workarounds to 
compensate for vision loss, such as color-coding keys, using a 
magnifying mirror, and increasing the font size on their phone and 
computer.9 More absurd but actual workarounds that patients have 
turned to in desperation include using a magnifying glass to see 
the text on a phone, wearing 2 sets of glasses, and using an LED 
headlamp (Figure 2).

Figure 2. Daily workarounds patients use to deal with the 
challenges of near vision loss
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nvestigators are studying different ocular path-
ways to determine how to interrupt the pathways 
and disease pathogenesis. With a better under-
standing about the outflow mechanisms in the 
eye, with the focus on the trabecular meshwork 
(TM), the drainage pathway, patients with glau-
coma may not require as much follow-up as is 

needed currently, according to Douglas Rhee, MD.
Rhee is professor and chairman at Case Western 

Reserve University’s Department of Ophthalmology 
and Visual Sciences, and director of the University 
Hospitals Eye Institute in Cleveland.

T M  R E S E A R C H
Glaucoma occurs at the TM and optic nerve. The 
juxtacanalicular tissue (JCT) region in the TM is the 
anatomic location that controls resistance. 

“This area is not static and it is constantly under-
going remodeling,” Rhee said. 

The JCT region contains 2 main pathways: the 
paracellular pathway in between cells and the trans-
cellular pathway through cells. The extracellular 
matrix, upon which the cells sit and their struc-

ture is maintained, is an important component in 
controlling the intraocular pressure 

(IOP), Rhee explained.

The increased amount of extracellular matrix in 
the JCT is the only known culprit in primary open-
angle glaucoma (POAG) that works by gumming up 
the flow of fluid through the JCT region. 

Numerous medications are prescribed and numer-
ous surgeries are performed to lower the IOP but 
they do not cut to the heart of the glaucoma process. 

“We are lowering IOP by altering the physiology 
but not by interrupting the disease pathophysiology,” 
Rhee said. And for this reason, glaucoma can still 
progress despite lowering of the IOP. Even though 
there may be no loss of visual fields, patients must be 
followed consistently over time to ensure adequate 
IOP control and treatment adjusted if control is lost. 

A startling statistic is that 7% to 14% of patients 
become legally blind in 1 eye over a 2-year period 
despite the best of care because the root cause of 
the glaucoma is not being addressed by medication 
and surgery, Rhee noted. 

Transforming growth factor beta-2 (TGFß2) has 
been recognized as an important factor in the devel-

opment of glaucoma. The concentration of TGFß2 is 
elevated up to 3-fold in the aqueous humor of eyes 
with primary open-angle glaucoma and increases the 
IOP in perfused cadaveric human anterior segments 
as well as alterations in the JCT extracellular matrix 
resembling glaucoma. TGFß2 also elevates the IOP 
in live mice and rats and causes optic nerve damage.

Researchers hypothesize that anything that controls 
the extracellular matrix is relevant in IOP control. 

Matricellular proteins allow cells to control the 
surrounding extracellular matrix. Dr. Rhee and col-
leagues investigated a family of such proteins and 
found 3—SPARC and thrombospondin-1 and -2—
that lower IOP in mice from which those genes have 
been removed.

A closer look at SPARC found that it is one of the 
most highly transcribed genes by the TM; it is found 
throughout the TM and highly concentrated in the 
JCT. And importantly, SPARC is one of the most 
highly secreted proteins in response to TGFß2 and 
increases in IOP.  Rhee hypothesized that increased 
IOP was dependent on SPARC. 

“Our most important finding was that if TGFß2 
is administered to normal mice, the IOP increases,” 
he said. “However, in mice that are unable to secret 
SPARC, TGFß2 cannot increase the IOP. This was 
an unexpected finding and highly important—the 

holy grail of glaucoma.”
Rhee also noted that SPARC is one of the few 
proteins that regulate IOP. He and his col-

leagues are continuing to investigate the 
different IOP pathways in the eye. 

“We are starting to uncover these path-
ways with the hopes of interrupting them 
and thereby interrupting the disease 
pathophysiology,” he concluded. “The 
bottom line is that we discovered a 
protein that regulates IOP normally 
and is likely critical to the pathophys-
iology of POAG. This discovery will 
ultimately allow intervention at the 
molecular level.” ■

Unplugging the clogged 
drain in glaucoma
IOP-controlling protein in the trabecular meshwork may get the fluid moving
By Lynda Charters; Reviewed by Douglas Rhee, MD

DOUGLAS RHEE, MD
e: douglas.rhee@uhhospitals.org
Rhee has no financial interest in this subject matter.
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who along with Jennifer Sun, MD, MPH, currently 
serve as the network chairpersons for the DRCR 
Retina Network.

Martin is chairman of the Cleveland Clinic Cole 
Eye Institute, the Barbara and A. Malachi Mixon III 
Institute Chair in Ophthalmology, and a professor of 
ophthalmology at the Cleveland Clinic Lerner Col-
lege of Medicine at Case Western Reserve Univer-
sity in Cleveland. 

This research group has struck gold over the years 
with a number of high impact studies that have 
helped define the standard of care of diabetic reti-
nopathy. At a recent Vision Research Symposium 
sponsored by the Cleveland Eye Bank Foundation, 
Martin described 5 of the most important findings 
from DRCR Retina Network studies.

DRCR Protocol I.1 The seminal finding of 
this study was that anti-VEGF agents are the most 
effective treatment for diabetic macular edema (DME). 
In this study, 854 eyes (vision of 20/32-20/320) with 
DME were randomized to treatment with laser, ranibi-
zumab (Lucentis; Genentech, Inc), ranibizumab with 
laser, or triamcinolone with laser. After 5 years of 
follow-up, investigators found that when compared 
with laser, ranibizumab provided significant (P < 
.001) increases in vision either as monotherapy or 
when combined with laser. “Anti-VEGF drugs are 
now standard of care, and Protocol I was the first 
published large randomly assigned clinical trial that 
showed just how effective these drugs are for DME,” 
Martin said.

DRCR Protocol I.1 The need for injections 
decreased dramatically over 5 years. “This was a 
remarkable finding, and something that we did not 
expect. In protocol I, patients received a mean of 9 
injections in the first year,” Martin said. “Follow-
ing this intensive treatment, only 2 to 3 injections 
were required in year 2, and only 0 to 1 injections 
per year in years 3, 4, and 5. DME can be a relatively 
self-limited disease, and that may be particularly 
true with appropriate treatment.”

DRCR Protocol T.2 In this study, the 3 avail-
able anti-VEGF treatments, aflibercept (Eylea; Regen-
eron Pharmaceuticals, Inc), bevacizumab (Avastin; 

Genentech, Inc), and ranibizumab, 
were compared over a 2-year period 
for the treatment of DME. The results 
showed that patients with visual acu-
ity from 20/32 to 20/40 did equally 
well with any of the 3 drugs. But for 
patients with visual acuity of 20/50 
or worse, aflibercept was superior to 
the other 2 drugs.  

As a result of this study, Martin 
explained, any of the 3 drugs are appro-
priate choices for patients with DME 
and vision of 20/40 or better, although 
bevacizumab is much less expensive 
than the other 2. For those with visual acuity of 20/50 
or worse, aflibercept is the most effective drug for 
reducing DME and improving visual acuity. Bevaci-
zumab and ranibizumab are still effective in these 
eyes, and it may still be reasonable for cost purposes 
to start with bevacizumab since the absolute differ-
ence between drugs in the proportion of patients who 
gained 10 or more letters was only 10%. 

An ongoing DRCR study (Protocol AC) is evalu-
ating whether starting with bevacizumab and then 
switching to aflibercept if the desired result is not 
achieved is an effective strategy that does not com-
promise longer-term visual outcomes. 

DRCR Protocol V.3 All major clinical trials 
that have evaluated the efficacy of anti-VEGF drugs 
for DME have only included eyes 20/32 or worse.  

“But what about those eyes that have DME on OCT 
[optical coherence tomography] but visual acuity of 
20/25 or better?” Martin asked. “Do those eyes need 
to be treated? Are long-term visual acuity outcomes 
compromised if we do not treat? Until Protocol V, 
we did not know the answer to this question that is 
commonly encountered in clinical practice.”  

In Protocol V, 702 eyes with center-involved DME 
and vision of 20/25 or better were randomly assigned 
to initial observation, laser, or treatment with afliber-
cept. The study found that 2-year visual outcomes 
are excellent whether eyes are initially treated with 
anti-VEGF versus laser or observation with deferral of 
anti-VEGF until visual acuity worsens. Observation 
was just as effective as immediate treatment, and 
over a 2-year period, the long-term outcome was not 
compromised by delaying treatment until necessary.

DRCR Protocol S.4 It has been known for 
years that retinal neovascularization is exquisitely 
sensitive to anti-VEGF agents. However, the question 
of whether or not repeated anti-VEGF injections could 
be used effectively for the treatment of proliferative 
diabetic retinopathy (PDR) had not been answered 
until Protocol S. In Protocol S, patients with PDR 

were randomly assigned to anti-VEGF treatment with 
ranibizumab following a defined algorithm versus 
panretinal photocoagulation (PRP).  

At 2 years and at 5 years, anti-VEGF treatment 
and PRP were found to be equally effective with no 

difference in long-term visual acu-
ity. A major concern that remains in 
eyes treated with anti-VEGF agents 
alone, however, is the risk of progres-
sion of PDR in these eyes if they are 
lost to follow-up. In the first year of 
Protocol S, patients required a mean 
of 9 injections to control their pro-
liferative disease, and many needed 
continued dosing throughout 5 years 
for the disease to remain quiescent. 

Since anti-VEGF treatment does not 
permanently improve the underlying 
ischemia that produced the retinal 
neovascularization, missing injec-

tions could lead to recurrence of active disease and 
the possibility of catastrophic consequences, as have 
been documented in a few small case series. The spe-
cific role of anti-VEGF to treat PDR is still evolving, 
but in selected cases, it can be a reasonable choice 
that also reduces the risk of DME. 

The future of the DRCR Retina Network is bright. 
Numerous studies will be completed during the next 
few years, and many new studies are being devel-
oped. Planned studies include those that evaluate 
the use of fenofibrate to reduce diabetic retinopa-
thy, long-term age-related macular degeneration out-
comes, prevention of radiation retinopathy, vitreo-
retinal surgery for epiretinal membranes, and low-
dose bevacizumab compared with laser for zone 1 
retinopathy of prematurity. ■
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 ◗ The results from 
Diabetic Retinopathy 
Clinical Research 
Network protocols 
have become the 
standard of care for 
treating diabetic 
macular edema and 
proliferative diabetic 
retinopathy. 
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F
luorescence lifetime imaging ophthal-
moscopy (FLIO) is a rapid noninvasive 
autof luorescence imaging modality 
that provides additional disease details                      
beyond conventional imaging modali-
ties. Using FLIO lifetimes—that is, the 
rates of autofluorescence decay—differ-

ent autofluorescence patterns can be appreciated 
in affected eyes with various retinal diseases. 

This novel technology casts a 
new light on fundus imaging by 
providing different colorful per-
spectives of retinal diseases that 
were not available previously, and 
all in about 2 minutes. 

“This novel technology detects 
the in vivo autofluorescence life-
times at the back of the eye,” 

according to Lydia Sauer, MD, from the Depart-
ment of Ophthalmology and Visual Sciences at 
the Moran Eye Center, University of Utah School 
of Medicine, Salt Lake City, Utah. 

Healthy eyes, she explained, exhibit the same 
characteristic pattern of short FLIO lifetimes in 
the foveal center and long lifetimes at the optic 
nerve. In contrast, eyes with retinal diseases are 
characterized by numerous different autofluores-
cence patterns depending on the diseases present. 

Sauer and colleagues studied the phenotypes, 
genotypes, and longitudinal changes in Stargardt 
disease in 45 genetically characterized patients 
(mean age, 39 years), of whom 35 had the ABCA4-
associated STGD1, 3 had ELOVL4-associated STGD3, 

and 7 had PRPH2/RDS-associated macular dystro-
phy, the last 2 of which are similar to Stargardt 
disease. Ten patients were followed longitudinally 
for a mean of 19 months.

P H E N O T Y P E S
Three phenotypes have been iden-
tified previously in patients with 
Stargardt disease ABCA4-associated 
STGD1. Type 1 is characterized by 
only a central lesion, type 2 flecks 
across the macula, and type 3 large 
atrophic areas. Imaging technology 
took a step forward with the advent 
of FLIO, which also shows these le-
sions. However, FLIO also demon-
strates both significantly different 
lifetimes among the 3 phenotypes and that the 
lifetimes in the foveal center are correlated sig-
nificantly with the best-corrected visual acuity, 
Sauer noted. 

Sauer and colleagues reported a particularly 
important finding,1 that is, FLIO demonstrated 
that the geographic atrophy secondary to AMD 
has a markedly different appearance from the reti-
nal atrophy associated with Stargardt disease; in 
contrast, the 2 diseases can appear very similar 
when using autofluorescence intensity imaging. 
The investigators also reported previously that eyes 
with AMD were characterized by a ring with pro-
longed lifetimes that are seen as a shift to blue at 
the fundus; in contrast, that pattern is not seen in 
eyes with Stargardt disease. This pattern difference 
facilitates easy differentiation of the 2 diseases.

G E N O T Y P E S
Sauer also is studying the different genotypes in 
patients with ABCA4-related Stargardt disease.

“We believe that FLIO imaging can show                     
differences among the many different genetic sub-
types,” she said.

L O N G I T U D I N A L  A N A L Y S I S
Another area of research interest is evaluation of the 
details in eyes with ELOVL4-associated STGD3 and 
PRPH2/RDS-associated macular dystrophy, which 
are Stargardt-like dystrophies. 

“It is very interesting that all eyes with PRPH2/

RDS-associated macular dystrophy showed flecks 
of short FLIO lifetimes,” she noted.

This is noteworthy because the baseline FLIO 
image showed some flecks of short FLIO lifetimes 
that were not visible on the baseline autofluorescence 

intensity image but only appeared 
1 year later on a follow-up image. 

“At that time, the FLIO lifetimes 
are prolonged from short to long and 
the patient we examined reported 
a new central scotoma where an 
area of markedly prolonged FLIO 
lifetimes was seen on the follow-
up image,” she said.

Sauer explained that the relevance 
of this research is that the short 
FLIO flecks appear before changes 

seen on other imaging modalities including OCT. 
The researchers believe that when the short FLIO 

lifetimes are seen, they may be reversible because 
they precede structural retinal changes. However, 
by the time the changes appear on other imag-
ing modalities, reversing them may be impossible. 

These flecks also appear in some patients with 
Stargardt disease and Sauer noted that they behave 
the same as in PRPH2/RDS-associated macular 
dystrophy. FLIO lifetimes show a characteristic 
pattern in Stargardt disease, and different pheno-
types can be identified. Different genotypes have 
characteristic FLIO findings. 

“The most important finding is that short flecks 
initially identified by FLIO imaging prolong over 
time and these changes seen on FLIO imaging are 
visible before appearing on OCT images and other 
imaging modalities,” Sauer concluded. ■ 

REFERENCE 
1. Sauer L, Gensure RH, Andersen KM, et al. Patterns of 
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Colorful FLIO imaging 
revelations in Stargardt disease 
FLIO provides earlier diagnostic capabilities than other imaging modalities
By Lynda Charters; Reviewed by Shawn Kavoussi, MD

LYDIA SAUER, MD
e: Lydia.Sauer@hsc.utah.edu
Sauer is a medical consultant to Tesseract Health and receives nonfinancial support from 
Heidelberg Engineering.

 ◗ According to 
researchers, short 
FLIO flecks appear 
before changes are 
seen on other imaging 
modalities, including 
OCT. 
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Diabetic Eye Disease:
Collaboration Between

Optometrists and Retina Specialists

EPISODE 1: 
Current Landscape and Unmet Needs

EPISODE 2: 
Shifting the Paradigm in Management

IMPORTANT SAFETY INFORMATION 
AND INDICATIONS

CONTRAINDICATIONS
• EYLEA is contraindicated in patients with ocular or periocular 

infections, active intraocular inflammation, or known 
hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
• Intravitreal injections, including those with EYLEA, have been 

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

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

• There is a potential risk of arterial thromboembolic events (ATEs) 
following intravitreal use of VEGF inhibitors, including EYLEA. 
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, 
or vascular death (including deaths of unknown cause). The 
incidence of reported thromboembolic events in wet AMD studies 
during the first year was 1.8% (32 out of 1824) in the combined 
group of patients treated with EYLEA compared with 1.5% (9 out 
of 595) in patients treated with ranibizumab; through 96 weeks, 
the incidence was 3.3% (60 out of 1824) in the EYLEA group 

compared with 3.2% (19 out of 595) in the ranibizumab group. 
The incidence in the DME studies from baseline to week 52 was 
3.3% (19 out of 578) in the combined group of patients treated 
with EYLEA compared with 2.8% (8 out of 287) in the control 
group; from baseline to week 100, the incidence was 6.4% (37 
out of 578) in the combined group of patients treated with EYLEA 
compared with 4.2% (12 out of 287) in the control group. There 
were no reported thromboembolic events in the patients treated 
with EYLEA in the first six months of the RVO studies.

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).

Please see accompanying Brief Summary of Important Safety 
Information on the following page.

Developed by:

LISTEN TO THE PODCAST SERIES:   ophthalmologytimes.com/regeneron-collaboration

Optometrists and other eye care professionals are critical in ensuring that patients with diabetes are 
referred to subspecialists promptly. It is also critical that subspecialists, including retina specialists, 
remind their patients that their eye health involves a team of professionals who interface with the 
systemic disease management team through their optometrist or other primary eye care professional.

In this Ophthalmology Times® audio article series, diverse panels of experts address four key aspects of 
diabetic eye disease co-management.

EPISODE 3: 
Advances in the Treatment of Diabetic Macular 
Edema and Diabetic Retinopathy

EPISODE 4: 
Evolving Partnership and Collaboration in 
Diabetic Eye Disease
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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.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

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

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

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

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

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

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following 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).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

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

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

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

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

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2020, Regeneron Pharmaceuticals, Inc.  
All rights reserved.

Issue Date: 08/2019  
Initial U.S. Approval: 2011

Based on the August 2019 
EYLEA® (aflibercept) Injection full 
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REFRACTIVE SURGEONS 
REPORT BOOST IN  
PATIENT INTEREST DURING  
THE COVID-19 ERA
Patients are serious about procedure  
and ready to move forward
By Cheryl Guttman Krader, BS Pharm; Reviewed by Christopher L. Blanton, MD

P olicies implemented in response to the start 
of the COVID-19 pandemic led to changes in 
health care utilization. Even after restrictions 
were eased, fear of contracting the corona-

virus infection caused many patients to cancel or 
postpone appointments for examinations and elec-
tive procedures involving physical visits.

Refractive surgery, however, is 
a notable exception that seems to 
have gotten a kick start during the 
COVID-19 era. 

“The number of refractive sur-
gery procedures we are perform-
ing is way up since the start of the 
pandemic, and I think this trend 
will continue,” said Christopher L. 
Blanton, MD, of the Inland Eye Insti-
tute in Colton, California. 

Sharing some of his practice data, 
Blanton reported that his multi-office 
group saw a dramatic increase in 
monthly refractive surgery leads 
beginning in June 2020 that repre-
sented a 200% increase compared 

with the period from December 2019 to February 
2020. The growth in leads was followed by a rapid 
rise in the number of appointments scheduled for 
evaluations and then a steady increase in the num-
ber of monthly surgeries. 

“The patients who are coming in now for a refrac-
tive surgery consultation are braving the risk of expos-
ing themselves to COVID. They are serious about 
having a procedure and ready to proceed,” he said.  
“We are not seeing a large proportion of patients who 
are just trying to gather some information or shop-
ping around with the idea that they might decide to 
go ahead with the surgery sometime in the future.” 

Edward E. Manche, MD, and Sandy T. Feldman, 
MD, MS, also said they saw increases in patient inter-
est in refractive surgery and scheduled procedures 

during the COVID-19 era. 
Manche said he believes some of the increase in 

procedures, which was first noted during summer 
2020, reflected the influx of patients whose previ-
ously scheduled procedures were deferred by man-
date or intentionally postponed even after stay-at-
home orders were lifted. 

“Even after we took care of that backlog, how-
ever, our refractive surgery segment continued to 
increase,” said Manche, a professor of ophthalmol-
ogy and director of cornea and refractive surgery at 
Byers Eye Institute, Stanford University School of 
Medicine, Stanford, California.

The surgeons report an uptick in all types of laser 
vision procedures—LASIK, PRK, and SMILE—as well 
as in refractive lens exchange. Feldman is also offering 
phakic IOL implantation to appropriate candidates.

“The Implantable Collamer Lens (Staar Surgical) 
or the toric version can be an excellent option that 
should not be left out of the refractive surgery tool-
box,” said Feldman, in practice at Clearview Eye 
and Laser Medical Center in San Diego, California.

F U E L I N G  F A C T O R S
Multiple factors seem to be driving the growth of 
refractive surgery during the pandemic. Feldman 
said that soon after the office closed to nonessential 
visits, calls were coming in from front-line health 
care workers who were finding the need to wear 
glasses underneath facial personal protective equip-
ment an added burden.

“Some of the first people who heard from were 
respiratory therapists who were working directly 
with COVID patients and having to wear protective 
coverings all day,” she said.

Glasses fogging while wearing a mask was another 
leading issue prompting inquiries about refractive 
surgery, as were repeated warnings to avoid touching 
the face, which caused contact lens wearers to ques-
tion the potential for risks associated with inserting 

and removing their lenses. 
Participation in virtual meetings may also have 

drawn people’s attention to their appearance and led 
them to think they would look better without glasses. 
Others have said they do not want their face in the 
outside world to be a mask with glasses, Blanton said. 

Having refractive surgery also became more feasible 
during the pandemic for many individuals for rea-
sons relating to affordability and ease of scheduling.

“Many people who are not spending money at res-
taurants, travel, or entertainment seem to be focusing 
on what they could use that money for to improve 
their daily life,” Feldman pointed out. “The desire 
for good vision and to see better without needing 
glasses or contact lenses is almost universal, and 
that want was heightened by situations created by 
the pandemic.”

A D A P T I N G  T O  T H E  S H I F T 
The increased volume of patients seeking refractive 
surgery has led to some practical challenges, accord-
ing to Manche.

“We struggled at times with staffing during the 
pandemic,” he said. “Many of my employees took 
months off from work because of child care issues.” 

Manche noted that this was especially the case 
during the first months of the pandemic.

“All of my employees are back now, and although 
we are fully staffed, we are looking to hire additional 
employees to handle the increased volume,” he added. 

Blanton also described hiring more staff and direct-
ing more resources to marketing. He said that as 
soon as guidance allowed reopening for nonurgent/
nonemergent visits, his practice immediately saw an 
increase in requests for refractive surgery evaluations. 
To accommodate and help drive the trend, changes 
were introduced to facilitate scheduling that included 
giving patients access to the calendar so they could 
choose an appointment time and contracting with a 

Blanton

Manche
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phone answering and scheduling service that allowed 
patients to call in for appointments 24/7. 

In response to the trend, Blanton said the practice 
office was reconfigured to accept a larger number of 
patients. In addition, more optometrists were brought 
into the practice to help handle the growing number 
of consultation appointments. 

Office staff received sales training to increase the 
rate at which leads would be converted to evalua-
tions, outreach to referring optometrists increased, 
and the marketing budget was bolstered to capture 
demand using a direct-to-consumer paid search, social 
media advertising, and offering special pricing for 
first responders.

Feldman noted that it seems easier to get patients 
into the office because with social isolation and work-
ing from home, people are craving human interac-
tion wherever they might get it. That said, patients 
need to feel safe in the office setting.

“Focusing on creating an environment that makes 
patients feel comfortable is probably one of the most 
important things that a practice can do at this time,” 
Feldman said.

P O S I T I V E  O U T L O O K
It is impossible to predict the trajectory of the pan-
demic. Similarly, there is no way to know with cer-
tainty whether increased interest in refractive sur-
gery will persist going forward. While some of the 
pandemic-related factors fueling the interest in re-
fractive surgery may disappear over time, others are 
likely to continue. 

Blanton pointed out that he does not believe masks 
will go away soon, and even as vaccination rates 
increase, he said he expects that many people will 
still be working remotely and thinking about their 

screen image when participating in virtual meetings. 
“Furthermore, I believe that the pandemic has 

raised consciousness about infection risk and focused 
attention on keeping the hands away from the face,” 
he said. “People who are contemplating refractive 
surgery are also eager to have it sooner than later, 
thinking that offices may need to close again in the 
future if community infection rates increase,”

Blanton, however, proposed that word-of-mouth 
referrals may be one of the biggest drivers of refrac-
tive surgery case volume going forward.

“Volume for laser vision correction surgery has 
never reached its potential,” he explained. “These are 
great procedures that have phenomenal functional 
and refractive outcomes when performed with our 
modern technology. Patients who have the surgery 
are extremely satisfied with the results and realize 
how it is saving them money that would otherwise 
be spent on glasses or contact lenses.”

Blanton also notes that lack of public education 
about the safety and benefits of laser vision correc-
tion has limited its uptake. Instead, lay media and 
online reports of the rare disasters have spawned 
fear about the procedures. 

“Word of mouth from friends, family, and others 
they trust has a greater influence on patient decision-
making for this elective procedure than hearing from 
a provider about the benefits and safety,” he said.

Blanton added that his advice to anyone who does 
refractive surgery and is not seeing an increase in 
patient interest is to strike while the iron is hot and 
do whatever possible to ramp up word of mouth. 

“If you have a marketing department, talk to your 
staff about what can be done that is different,” he 
said. “I encourage surgeons to spend more money 
on marketing that will bring patients in the door.”

Manche also said he believes the increased interest 
in refractive surgery will continue. Like Blanton, his 
optimism is based in the belief that word of mouth 
is the most powerful driver of new patient referrals. 

“We have incredible outcomes, outstanding safety, 

and high patient satisfaction with all of our laser 
vision correction procedures,” Manche said. “Because 
of the recent increase in case volume, we now have a 
wave of newly treated happy patients who are talk-
ing about their positive experience that hopefully 
will perpetuate the trend we have seen.”

Feldman said she believes millennials in particular 
will help maintain the growth in refractive surgery 
volume, but she is realistic in pointing out that the 
economy will also influence the trend.

“I think there is definite interest in refractive sur-
gery among the millennial population because these 
individuals grew up during the LASIK era and are 
familiar with the procedure,” she said. “Even though 
there may be more competing interests for their dol-
lars in the future as people return to work and other 
activities, I think the millennial generation is espe-
cially interested in health and wellness so that as long 
as they have the financial resources, I think these 
individuals will be willing to spend their money on 
refractive surgery. I believe that people in Generation 
X who had laser vision correction years ago and are 
finding their vision changing because of presbyopia 
will be coming back to find a new solution to avoid 
the need to wear glasses.” ■

CHRISTOPHER L. BLANTON, MD  
e: Blanton007@aol.com
Blanton is a medical monitor for Johnson & Johnson Surgical Vision and a consultant for 
Eyevance Pharmaceuticals, CorneaGen, and Triad Life Sciences.

SANDY T. FELDMAN, MD 
e: sfeldman@clearvieweyes.com
Feldman is a consultant for Johnson & Johnson Surgical Vision.  

EDWARD E. MANCHE, MD
e: eemanche@yahoo.com
Manche is a consultant for Avedro and Johnson & Johnson Surgical Vision. He performs 
sponsored research for Alcon, Allergan, Avedro, Carl Zeiss Meditec AG, Novartis, and 
Presbia and owns equity in RxSight, Vacu-Site, and Placid0.

REFRACTIVE
( Continued from page 31 )

Navigating the COVID-19 pandemic 
with ophthalmic patients in the hospital setting
New operating procedures ensure eye clinics can operate safely amid virus
By Christina N. Grupcheva, MD, PhD; Special to Ophthalmology Times®

ALTHOUGH SARS-COV-2 HAS been             
detected in tears, it is important to note that there 
is currently no proof that it affects the ocular sur-
face. However, clinics and ophthalmic practices have 
implemented procedures to ensure they can remain 
open and operate safely during the COVID-19 pan-

demic, and it is more important than ever for sur-
geons to protect themselves and their patients.

Ophthalmologists and patients need to follow local 
rules and regulations wherever their practices or hos-
pitals are located. Unfortunately, policies can differ 
between countries and sometimes between states 

in the same country. During the pandemic, a key 
challenge has been finding ways in which ophthal-
mologists can implement safe practices. 

The pandemic has placed an emotional strain on 
our patients. They are extremely afraid of contract-

Continues on page 33 : Procedures
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ing COVID-19, which has kept many from enter-
ing hospitals where there are potentially other sick 

individuals and where the virus 
is concentrated. 

In ophthalmology, less than 5% 
of our cases are urgent, wherein a 
patient has endured trauma to the 
eye. Most of our patients need to 
be seen on a regular basis, so this 
presents a dilemma: Is it better to 
preserve their general eye health, 

increasing the chances of coming into contact with 
COVID-19, or to defer checkups and reduce the pos-
sibility of exposure?

Unfortunately, many patients have chosen to post-
pone their visits. Some have been doing so for months 
and even up to a year now, depending on when 
the COVID-19 outbreak occurred in their places of 
residence. Additionally, our staff—not only physi-
cians but also technicians, nurses, support staff, and 
administrators—are at high risk of being exposed 
to the virus because of the number of individuals 
they come into contact with daily. Although staff 
may not express their worry outright, they know 
they are in a difficult position because their cho-
sen profession does not allow them the privilege of 
working safely from home.

The approach to patients, however, is different. Their 
greatest need is to receive information in advance 
and to maneuver quickly and securely through the 
diagnostic pathways. 

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

When the pandemic started, the first thing we did 
as a practice was to make special shields to prevent 
very close contact with patients during an examina-
tion. Although we and the patients wear protective 
gear, the patients are not fully covered, especially 
if they are claustrophobic, and we need to adjust.

In the operating room, patients lie on their backs, 
and we use a microscope that hovers over them, 
meaning we are in line with their breath at all times. 
Equally, when we are over the operating field, what 
comes out of our airways goes down to the patients’ 
exposed eyes. It is technically impossible to wear 
a shield when operating a traditional microscope 
during surgery.

To combat this concern, we use a digital micro-
scope, which offers greater opportunities for                          
protecting patients and surgeons from infection 
during operations. The 3-dimensional heads-up 
microscope allows more distance from the patient. 
Moreover, because oculars are not used for 3-D            
surgery, the protection shield above the 3-D glasses 
is very easy to adjust. 

The microscope allows the nurse to be on the 
other side of the room and still view the procedure 
in real time using 3-D glasses, which provides addi-

tional safety and allows social distancing. Although 
the surgeon, nurse, and assistant need to be in the 
operating room, they can distance evenly, maintain-
ing safer separation.

T R E A T I N G  P A T I E N T S  W I T H  C O V I D - 1 9
It seems that it would be easy for a surgeon to choose 
not to operate on patients who test positive for COVID-
19. However, in Bulgaria at least, whether patients 
should be requested to take a COVID-19 test has been 
controversial for ethical and legal reasons, and hos-
pitals have varying policies in this country. 

Although my hospital does not ask patients to be 
tested for COVID-19 prior to surgery, we do screen 
them for fever and flu symptoms as well as taking 
their temperature. If a patient is displaying symp-
toms, we ask them to see their general practitioner, 
who decides whether a COVID-19 test is appropriate. 

I experienced the delicacy of treating patients with 
suspected COVID-19 in a case that presented to me 
at the beginning of the pandemic. In Bulgaria, we 
initially had a very small number of cases. As most 
people experienced, we were not allowed to leave 
the city or even go outside for walks. 

During this time, I received a call from my associ-
ate at the hospital. There was a 12-year-old girl trav-
eling from Pleven, the hottest region for COVID-19 
in Bulgaria, with a perforated eye. The reason for 
the perforation was unknown and the child was also 
experiencing fever and cough. At that time, I was 
most worried that the child was coughing, because 
in cases of perforation the tissues might prolapse. 

The anesthesiologist was not able to give the child 
general anesthesia because of her temperature and 
other factors. I agreed to see the child, and when I 
arrived at the hospital almost everyone was staying 
about 9 feet away from the family. 

It turned out that the child was a contact lens 
wearer; because of the lockdown, she had been unable 
to buy contacts. As a result, she was wearing old 
lenses that were 2 weeks overdue for changing. The 
child had anisometropia with plano refraction on 
one eye and −7.0 D on the other eye. 

From the documentation, I discovered that she 
had developed bacterial keratitis very quickly and 
her eye was almost perforated. In normal times she 
would undergo lots of tests but instead of moving 
her around the hospital for evaluations, I decided 
to examine her in the operating room and be pre-
pared to take material for microbiological evaluation. 

I explained to the patient that she needed to be 
very cooperative because I could not give her gen-
eral anesthesia due to her coughing. Fortunately, she 
calmly agreed, especially when I explained that it 
would be painless. 

Using the digital microscope and optical coherence 
tomography (OCT) imaging, I managed to evaluate 
her entire cornea while protecting myself from what 
I thought was a patient potentially infected with 
COVID-19. I found that she, in fact, did not have any 
perforation. Instead, she had a zone of thinning sur-
rounded by cornea with massive infiltration. 

I performed a noninvasive procedure that is pain-
less to the patient, called PAX crosslinking, which 

uses UV light to kill microorganisms and makes 
the cornea stronger. I combined the procedure with 
transplantation of amniotic membrane as a cover. 

The 3-D technology and the OCT control, often 
called the third hand, allowed me to be very precise 
as I performed these steps. As a result, the child now 
sees 20/50 with correction, which is a big accom-
plishment considering that she was about to lose 
her eyesight. 

To complicate the case further, the child and her 
parents tested negative for COVID-19. In fact, she 
had ordinary influenza. However, if I had decided to 
wait 48 hours for COVID-19 test results before oper-
ating, she would have lost her vision, which would 
have been devastating for a girl of such a young age. 

In the age of COVID-19 we must be flexible and 
consider the circumstances of each case individually. 

C O N T I N U I N G  E D U C A T I O N
Even though we are in a pandemic, we should not 
forget the importance of education in medicine. Un-
fortunately, the first thing that happens during a 
lockdown in a hospital is that, although the perma-
nent staff stays, all people on educational duties are 
sent home for distance learning. In the long term, we 
need to consider that if we postpone education for 6 
months and then postpone it for another 6 months, 
a year will go by very quickly, creating gaps in the 
system for qualified eye specialists. 

Moreover, 3-D microscopy offers a great educa-
tional tool because students can stay 10 meters away 
from patients, wear 3-D glasses and be able to look 
at a big screen and view the surgery as if they are 
participating. They see so much more detail than if 
they were looking over the patient with a conven-
tional microscope. 

C O N C L U S I O N
We do not really know how to react to the stress of 
a global pandemic, and we have surely made—and 
will make—a lot of mistakes that will be revealed 
in time. However, we need to focus first on being 
good doctors, good managers, and good teachers. 
Regardless of the situation, we should continue to 
treat and work in teams. 

Safety is the priority, of course, and new technol-
ogy is facilitating novel and sometimes very compli-
cated procedures for disinfection and social distanc-
ing. Integration and shared information when using 
equipment is of great help when reducing patient 
movement is necessary in the clinical setting. The 
circumstances are not easy, but we will survive this 
and learn more. I hope we will end up with better 
solutions for the future that are beneficial for oph-
thalmic care not only during a pandemic but also 
when we return to normal life. ■
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I
nherited retinal dystrophies (IRDs) are char-
acterized by degeneration of rods and cones; 
generally, the rods initially degenerate in the 
peripheral retina, progressing to the central 
retina, which leads to minimal vision in the 
fovea and, ultimately, blindness.

The speed of progression varies with the dis-
ease. IRDs are not uncommon, and 
an estimated 1 in 4000 individuals 
worldwide may be affected, with 
more gene mutations being identi-
fied. Treatments are limited.

Pe r son a l i z i n g  me d ic i ne 
for patients with IRDs can be 
challenging. 

“Personalized medicine requires 
targeting and correcting possibly thousands of unique 
mutations, considering the wide heterogeneity,” said 
Brian Perkins, PhD, an associate staff member at 
the Cleveland Clinic’s Cole Eye Institute in Cleve-
land, Ohio. 

To address this, the National Eye Institute estab-
lished the Audacious Goals Initiative, which is work-
ing toward regeneration of neurons and neural con-
nections in the eye and vision system with the targets 
being photoreceptors and ganglion cells.

“This goal in humans emerged from the recog-
nition that some species already have the ability to 
repair damaged photoreceptors,” Perkins said. 

Goldfish and zebrafish are noteworthy exam-
ples. Fish have similar anatomy and physiology to 
humans in addition to the ability to regenerate reti-
nal, brain, spinal cord, cardiac, and pancreatic tis-
sues and appendages.

Perkins demonstrated that when a zebrafish’s pho-
toreceptors are damaged, they release molecules that 
trigger Müller glial cells in the retina to transform 
into stem cells that divide, mature, and regener-
ate, restoring the lost rods and cones. Much of this 
knowledge came from examining acute damage to 
the retina, such as from light damage or mechanical 
injury, and not from genetic disorders, he explained.

Perkins and his colleagues are investigating zebra-
fish that have genetic mutations in genes that are 

known to cause retinal degenerations in humans. 
The CEP290 gene has been linked to Leber congen-
ital amaurosis and retinitis pigmentosa. Zebrafish 
with this mutated gene have scoliosis, fertility issues, 
photoreceptor degeneration, and other pathologies.

Importantly, the few remaining cones in the affected 
fish are more disorganized and do not regenerate, 
which raises the question of whether mutant zebra-
fish have lost the ability to regenerate.

In siblings of the affected zebrafish and the mutant 
zebrafish themselves, the investigators damaged the 
retinas with high-intensity light. The photoreceptors 
were seen to degenerate, and after approximately 2 
weeks they began to regenerate. With cone degen-
eration, the investigators questioned if the disease 
environment would limit full regeneration.

Investigation led to the finding that zebrafish with 
progressive degeneration do not fully regenerate the 

photoreceptors after damage, Perkins explained.
“This is critical, because it indicates that the dis-

ease environment somehow limits the overall capac-
ity for regeneration,” he said.

Many questions remain, including why the retina 
responds differently to acute damage than to disease, 
whether full restoration of the cone density is lim-
ited by the diseased retina, whether immune cells 
promote or inhibit regeneration, and whether regen-
eration can be stimulated without causing additional 
damage. Future investigation involves translating 
these findings to mammalian models of blindness 
to develop better therapies. ■

Regeneration may help 
restore vision in inherited 
retinal dystrophies 
Studying zebrafish helps unravel mysteries of photoreceptor regeneration 
By Lynda Charters; Reviewed by Brian Perkins, PhD

Perkins

BRIAN PERKINS, PHD
e: perkinb2@ccf.org
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Fish, including the 
zebrafish, have similar 
anatomy and physiology 
to humans in addition to 
the ability to regenerate 
retinal, brain, spinal cord, 
cardiac and pancreatic 
tissues and appendages.
(Photo courtesy of Wikipedia)
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ingguang He, MD, PhD, a profes-
sor of ophthalmic epidemiology 
at the University of Melbourne in 
Australia, described his work in 
deploying artificial intelligence 
(AI) in a telemedicine service to 
provide clinical care. “Ophthal-

mology is a highly image-driven specialty,” he said, 
which lends itself to telemedicine and AI platforms. 

Establishing the AI platform 
involved data harvesting of images 
and labeling diseases and their 
severity in the images. He used 
about 70,000 images to train the 
neuron algorithm focusing on dia-
betic retinopathy (DR), age-related 
macular degeneration (AMD), and 
glaucoma. Regarding the DR screen-

ing classification, internal data validation indicated 
that the accuracy of the AI algorithm was good; val-
idation of the accuracy in multiple ethnic groups 
also was very good.1 The team repeated this work 
for glaucoma classification2 and achieved excellent 
accuracy, and very good accuracy for AMD.3

A heat map study4 of deep-learning technology 
proved that AI can accurately classify diseases based 
on similar features used by clinicians. They then 
established websites to which clinicians could upload 

clinical images with diagnosed diseases to see how 
well AI did in identifying them. 

“Most studies reported robust accuracy of the AI 
classification. Many require real-world validation,” 
He explained. “The current project 
targets 4 major diseases and many 
are trying to create more algorithms 
to make the diagnosis more accurate 
or include more diseases. Another 
area of interest is making an auto-
mated care model. Deploying AI in 
the real world in medicine is chal-
lenging and involves more than the 
neural network, such as many medi-
colegal issues and patient and doc-
tor interactions.”

N E W  M O D E L S  O F  C A R E
Gavin Tan, MD, associate professor at Duke-NUS 
Medical School, Singapore National Eye Center, Sin-
gapore, created a new model of care that integrates 
the 3 elements for DR screening. 

“In ophthalmology, this has been enabled by our 
embrace of multimodal digital imaging; that is, fun-
dus and slit-lamp imaging and optical coherence 
tomography, all of which can be delivered remotely 
to facilitate decision making,” he said.

Tan and his team combined teleophthalmology, 
AI, and standard fundus cameras to evolve from the 
traditional print/slide media to digital media in this 
patient population. As he described, the DR diag-
nosis does not require additional clinical data, the 
technology provides robust outcomes and cost-effec-
tiveness, and there was less resistance to change by 
ophthalmologists. In addition, the AI training was 
easy because of the extensive available clinical data.

The Singapore Integrated DR Program, the bones 
of which are image capture sites, transmission to 
a reading center for grading, and reports sent to 
primary care physicians, covers 150,000 diabetic 
patients. All the data collected were the basis for 
the AI program, which was seen to make its deci-
sions based on findings similar to those seen as 
clinicians, he explained, with accuracy of 93.6%.5

The AI program then was integrated into their 
clinical screening system. The primary grading sys-
tem is being replaced with the AI linear system 
(SELENA). The images are still graded by human 

evaluators for patients who are being referred for care 
to maintain the highest sensitivity and specificity 
but concurrently reduce the workload substantially.

In addition to screening, 2-way video consults, 
1-way virtual clinics by which phy-
sicians can review notes and future 
management is implemented if needed, 
and home-monitoring devices used by 
patients to cut travel time and make 
appointments as needed.

Tan’s group has also established a 
virtual clinic to monitor stable retinal 
disease that blossomed as the result 
of COVID-19. Patients are classified as 
having high-intensity active disease 

requiring monthly treatment or stable disease, the 
latter representing from 30% to 50% of the popula-
tion. This allows history taking, visual acuity (VA) 
measurements, and imaging remotely followed by 
review by technicians and by physicians for man-
agement if needed.

The AI system in many cases can be better than 
physicians in identifying peripheral pathologies 
such as proliferative DR. The imaging clinics can 
be combined with video consultations as Tan did 
with the glaucoma service at the Singapore National 
Eye Center. 

Looking forward, he and his colleagues are start-
ing trials of patients measuring their own VA using 
mobile applications. They also have started home-
monitoring applications that do not require patients 
to travel for evaluation. 

An application called Alleye (Oculocare Medi-
cal Inc.) is a pilot home-monitoring device that lets 
patients determine whether the VA has deteriorated 
asymptomatically, facilitating early recognition of 
recurrent disease. Alleye was tested in about 700 
patients with several diseases. Over 6 months, 33 
patients had triggers, 7 of which were significant 
and 5 had disease progression.

“Digital technology can transform eye care. Tele-
health and AI are highly connected, synergistic tech-
nology platforms. Teleophthalmology is successful in 
screening for DR. AI in ophthalmology shows good 
performance for specific tasks. Real-world applica-
tion requires further development and integration. 
Mobile devices and home monitoring have long-

Telemedicine ushers in 
new chapter in eye care 
Worldwide increase in technologies for ophthalmic use is dramatic
By Lynda Charters; Reviewed by Thulasiraj Ravilla, MBA; and Angus Turner, MD

 ◗ The multiple 
benefits of the 
telehealth system 
offer myriad options 
for ophthalmologists. 

TAKE-HOME 

Turner

Team has established 5 
AI systems to aid in health care: 
· an online fundus photo management 

AI-assisted reading center in China 
to support telemedicine, by which AI 
captured about 90% of normal patients; 

· an offline point-of-care AI screening 
model that transfers images from a 
fundus camera to the AI system; 

· an offline automated, operator-free 
decision support that helps optometrists 
determine who needs visual field testing 
and generates reports for review; 

· a hardware and software AI booth to 
allow patient self-screening; and

· a new AI algorithm to detect 139 eye 
diseases.

Continues on page 36 : Telemedicine
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term potential in future eye care,” he concluded. 

I N D I A :  T E L E M E D I C I N E  T O 
S E R V I C E  M I L L I O N S

Thulasiraj Ravilla, MBA, director of operations for 
Aravind Eye Care System (AECS) in Madurai, India, 
described how he and his team used telemedicine 
to provide eye care to millions of Indian patients. 
“Eye care services tend to be urban-centric; our 
challenge was to bridge the divide to reach patients 
everywhere,” he said.

AECS opted to use telemedicine to provide univer-
sal primary eye care. Ravilla developed a 4-pronged 
approach to achieve this: focus on community need, 
comprehensive and quality eye examinations, clos-
ing the care loop to ensure appropriate interven-
tion, and remote management. “We see 3 roles for 
technology: support the caregiving process, man-
age all associated processes from finance to human 
resources, and monitor the entire process,” he said.

AECS first built an electronic medical record (EMR) 
in the cloud for simultaneous collaboration between 
ophthalmologists and the remote vision technician in 
rural vision centers. All patient information, includ-
ing history and investigations, is entered live into 
the EMR. This information, combined with real-
time conversation with the technician and patient 
through telemedicine link, facilitated the diagnosis 
and generating appropriate prescription for specta-
cles or medicines.

“This technology supported design, closes the care 
loop within the local setting, and thus enables bet-
ter adherence by the patients,” he said. The vision 
centers also use AI in the system; a retinal image 
is uploaded into the cloud and a reading is gener-
ated in seconds, giving the severity of the diabetic 
retinopathy. This technology, as it evolves, can also 
be used to monitor chronic disease progression.

Ravilla estimated that the network of 79 vision 
centers covers 6.9 million people. In addition, AECS 
also has a mobile screening van with a RetCam 
Shuttle (Clarity Medical Systems, Inc.) to screen 
for retinopathy of prematurity; using custom-built 
software, the images are uploaded to the base hos-
pital for review.

“Technology is emerging as a great enabler and 
makes it possible for millions of people to get good 
eye care locally. However, the technology needs to 
be robust, reliable, simple to learn and use, and 
inexpensive to make financial sense in rural remote 
settings, where the scale is low,” he emphasized. 

W E S T E R N  A U S T R A L I A :  A C C E S S I N G 
R E M O T E  I N D I G E N O U S  C O M M U N I T I E S

Western Australia has a sparse population spread 
over vast distances, with some patients traveling 
10 hours to obtain surgical services, said Angus 
Turner, MD, of the Lions Institute in Perth, Aus-
tralia. He explained and emphasized the challenge 

accessing these individuals who have as everyone 
elsewhere but with higher prevalence rates because 
of the gaps in services.

The traditional service had patients traveling 
hours to reach a specialist for a diagnosis of a      
cataract, for example, then returning home and 
waiting 1 to 2 years for a cataract procedure. Elim-
inating the preoperative and postoperative visits 
in this scenario was key to patients obtaining the 
needed services.

Optometry and ophthalmology work hand-in-
hand in Western Australia. The optometry service 
is extensive in the Aboriginal population and visits 
the primary care settings. “This is key to our tele-
health service. The optometrists perform the eval-
uations and provide the intimate knowledge about 
what I need to do surgically or what is required to 
manage individual patients,” he said.

Telehealth in Australia has focused on diabetic 
retinal screening for decades and more recently 
introduced real-time video consultations. A mobile 
van service provides specialist outreach services, 
and the examination equipment is carted from place 
to place to facilitate those services. 

The video consultations began in 2011 as a result of 
the Medicare Initiative, and optometry was included 
in 2015. The system allows the optometrist at one 
end to evaluate the patient with the video running 
and the specialist viewing it at the other end. 

The initial barriers to the consultation were not 
technology and cost, but rather the availability of 
an on-call specialist, the scheduling of 2 health 
professionals and the patient in a room at the same 
time, and the alignment of the EMR and the images, 
he explained.

COVID-19 presented a complication with travel 
restrictions imposed. Resident optometrists set up 
clinics in hospitals and used the dormant equipment. 
Telephone interviews, especially for blind patients, 
were used more. As a result, consultations during 
2020 increased by 47% with telehealth. ■

REFERENCES
1. Li Z, Keel S, Liu C, et al. An automated grading system for 

detection of vision-threatening referable diabetic retinopathy 
on the basis of color fundus photographs. Diabetes Care. 
2018;41(12):2509-2516. doi:10.2337/dc18-0147

2. Li Z, He Y, Keel S, Meng W, Chang RT, He M. Efficacy 
of a deep learning system for detecting glaucomatous 
optic neuropathy based on color fundus photographs. 
Ophthalmology. 2018;125(8): 1199-1206. doi:10.1016/j.
ophtha.2018.01.023

3. Keel S, et al. CEO 2019; Development and automation of a 
deep-learning algorithm for the detection of neovascular 
AMD from color fundus photographs. Clin Exp Ophthalmol. 
2019 doi.org/10.1111.ceo.13575

4. Keel S, Wu J, Lee PY, Scheetz J, He M. Visualizing 
deep learning models for the detection of referable 
diabetic retinopathy and glaucoma. JAMA 
Ophthalmol. 2019;137(3):288-292. doi:10.1001/
jamaophthalmol.2018.6035

5. Ting DSW, Cheung CYL, Lim G, et al. Development 
and validation of a deep learning system for diabetic 
retinopathy and related eye diseases using retinal images 
from multiethnic populations with diabetes. JAMA. 
2017;318(22):2211-2223. doi:10.1001/jama.2017.18152

MINGGUANG HE, MD, PHD
e: mingguang@unimelb.edu.au
This article was adapted from the telehealth presentations during the eyeRISE 2021 
virtual symposium. He has no financial interest in this subject matter. 

THULASIRAJ RAVILLA, MBA
e: thulsi@aravind.org
Ravilla has no financial interest in this subject matter.

ANGUS TURNER, MD
e: angus.turner@uwa.edu.au
Turner has no financial interest in this subject matter.

GAVIN TAN, MD
e: gmstansw@nus.edu.sg
Tan has no financial interest in this subject matter.

THE BENEFITS OF                            
THE TELEHEALTH SYSTEM  
INCLUDE THE FOLLOWING:
1. cutting the surgical wait times in half;

2. on-calls service has increased patient 
access 10-fold;

3. cost-effectiveness; 

4. 94% patient satisfaction;

5. outcomes are equal to or better with 
telehealth;

6. pre-/postoperative visits to multiple 
specialists are eliminated; and 

7. duplication of services during 
outreach is eliminated.
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I
ntravitreal pharmacotherapy has emerged as 
the most effective means of delivering drugs 
for retinal diseases. From a mere few thousand 
injections delivered worldwide in the early part 
of this century, it has become one of the most 
commonly performed ophthalmology procedures.

However, with an aging population in the 
western world requiring treatment for wet age-related 
macular degeneration and diabetes mellitus with its 
associated diabetic maculopathy projected to rise in 
the coming years, delivery of intravitreal injections 
remains a challenge. With a publicly funded health 
service, as with the United Kingdom National Health 
Service, resource constraints do not permit clinicians 
to deliver the injections themselves, as this would 
lead to a shortfall in clinical and surgical activity.

For example, in the United Kingdom, an approach 
that has been widely accepted and implemented that 
allows nurses and other allied health care profession-
als (AHP), including optometrists and orthoptists, to 
deliver anti-vascular endothelial growth factor (VEGF). 

Initiated in 2009, the safety of this service has been 
amply demonstrated in many studies worldwide.1,2 
However, the role of nurses and other AHPs has not 
yet been expanded to the delivery of steroid implants 
for patients with macular edema due to diabetic mac-
ulopathy, retinal vein occlusion, and uveitis.

B A R R I E R S  T O  N U R S E - L E D 
S T E R O I D  I N J E C T I O N S

Despite the demonstrated safety, there is still some 
apprehension about nurse-led delivery of steroid 
implants, one reason purportedly being the bulkier 
injection system. The dexamethasone intravitreal 

implant (Ozurdex, Allergan) delivery system uses a 
larger needle (19 gauge) than the fine-bore needle (30 
gauge) used for anti-VEGF. Using this larger needle 
may lead to a higher rate of complications.

There may also be concerns about 
a lack of demand. The number of ste-
roid implants being injected is a small 
fraction of the number of anti-VEGF 
injections given (1/15) in my unit. 
However, although small, this ratio is 
significant in terms of logistics in ser-
vice delivery and is steadily increasing.

Historically, clinicians have been 
averse to the idea of sharing their work 
with AHPs. In ophthalmology, it was 
seen as a novelty when nurses started 
injecting anti-VEGF drugs. However, 
ophthalmic nurses had been doing 
minor invasive procedures such as meibomian cyst 
excision or subtenon injections of anesthesia for cat-
aract surgery from the early part of this century.3 

In addition, AHP and nurses have been delivering 
complex invasive screening and diagnostic services 
in gastrointestinal medicine, urology, respiratory, 
and hematology since the late 1980s. Randomized 
study results have shown comparable success and 
complication rates between clinicians and nurses.4

M Y  E X P E R I E N C E 
My impetus for encouraging nurses to deliver a dexa-
methasone implant arose from the protracted waiting 
time for patients after making the clinical decision 
to move forward with the procedure. This waiting 
time sometimes exceeded 30 days. Audit analysis of 

the delay revealed 2 reasons for this: firstly, dexa-
methasone injections were delivered in the operat-
ing theater by doctors, and secondly, the injections 
were scheduled as the last procedure on the theater 

list, meaning they were prone to can-
cellation when an emergency opera-
tion was needed.

I restructured my setup by moving 
the dexamethasone injection service 
from the theater to the cleanroom set-
ting alongside the anti-VEGF service. 
This move was considered the only 
way to reduce the waiting time for 
injecting the implant and sustaining 
the service in the long term.

Two senior nurses, experienced in 
intravitreal injection, were selected to 
undergo training for injecting dexa-

methasone implants. After initially practicing using 
porcine eyes in a wet lab, they were then trained on 
patients by a retina specialist. They were certified to 
undertake the procedures after undergoing a compe-
tency assessment by a second independent physician.

The first significant outcome of this nurse-led ser-
vice was a halving of the waiting time for patients, 
from 30 to 15 days. The safety of the service deliv-
ered was audited after the nurses performed 1000 
injections, and there were no visually significant 
complications such as endophthalmitis, iatrogenic 
cataract, vitreous hemorrhage, or retinal detachment. 
There was only 1 case of incomplete penetration of 
the implant, but this resolved on conservative treat-
ment with no sequelae.5

I believe the following may be some of the reasons 
for my low complication rate:

> I recruited nurses who were already experienced in 
intravitreal injections.
> The nurses’ self-audited personal safety profile and 
complication rate were very low.
> I have adopted a standard anatomical landmark (4 
mm behind the limbus) for injection in patients irre-
spective of their phakic status. 
> The framework of training and supervision is robust, 
and clinicians closely support the service. 

Published safety data about nurse-led injection 
services have been encouraging, with a very low, 

Studies on nurse-led services find a low level of complications among patients
By Vasant Raman, MS, FRCS; Special to Ophthalmology Times®

 ◗ Nurses and other 
allied health care 
professionals can 
safely and effectively 
deliver intravitreal 
steroid implants in 
a cleanroom setting, 
which has reduced 
patient waiting times.

TAKE-HOME 

Continues on page 38 : Injections

Should nonclinicians inject 
dexamethasone implants?

»SHARE YOUR THOUGHTS
The idea of allowing nonclinicians to 

inject dexamethasone implants can stir 
strong opinions on both sides of the issue. 

We’d like to know what you think. Share your opinions on this 
topic with us. Send an email to sstevenson@mjhlifesciences.com.
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DME trial results are 
positive for intravitreal 
integrin antagonist
Option has a broader biologic effect for patients 
By Cheryl Guttman Krader, BS Pharm; Reviewed by Raj K. Maturi, MD

THE INTEGRIN ANTAGONIST, THR-687 
(Oxurion), showed promising efficacy as a treatment 
for diabetic macular edema (DME) in a multicenter 
phase 1 clinical trial, said Raj K. Maturi, MD, at the 
2020 American Academy of Ophthalmology virtual 
annual meeting. 

The open-label, nonrandomized, dose-escalating 
study (NCT03666923) enrolled 12 patients who were 
followed for 3 months after receiving 1 intravitreal 
injection of THR-687. The study met its primary end 
point as there were no dose-limiting toxicity events 
by day 14 post injection. Results from exploratory 
efficacy analyses showed that THR-687 had the poten-
tial for rapid onset of action and reasonable durabil-
ity for improving visual acuity.

“Multiple challenges remain in the management 
of DME with unmet needs to improve treatment out-
comes, speed of treatment benefit, and the duration 
of response,” said Maturi, a clinical associate profes-
sor of ophthalmology at Indiana University School 
of Medicine, and in private practice at Midwest Eye 
Institute in Indianapolis, Indiana. “Unlike anti-VEGF 
agents, integrin antagonists have a broader biologic 
effect because integrins contribute to the activation 
of multiple growth factor receptors and are involved 
in multiple processes resulting in pathological angio-
genesis and vascular leakage.”

Maturi noted that based on the phase 1 study 
findings, a multiple dose, 2-part phase 2 study is 
planned to select the dose level of THR-687 and to 
compare it with aflibercept (Eylea, Regeneron) for 
treatment-naive patients with DME.

Patients were eligible for the phase 1 trial if they 
had center-involved DME with a central subfield thick-
ness (CST) of 320 µm or greater on spectral-domain 
optical coherence tomography, best corrected visual 
acuity (BCVA) between 23 and 62 Early Treatment 
Diabetic Retinopathy Study (ETDRS) letters, and a 
history of and current response to treatment with 
anti-VEGF or corticosteroid therapy. 

T H E  S T U D Y
The study included 3 sequential dose groups: 3             
patients received THR-687 0.4 mg, 3 were treated 
with 1.0 mg, and 6 were treated with 2.5 mg. The 
baseline mean BCVA was 56.3 ETDRS letters for 
the overall cohort and well-balanced between the 3 

dose groups. The baseline mean CST was 541.8 µm, 
and lower in the highest-dose group (499 µm) than 
in the 2 lower-dose groups (557 µm and 612 µm).

The safety analyses showed a total of 9 adverse 
events among 5 subjects, but there were no dose-
limiting toxicities or serious adverse events.

“All treatment-related adverse events were in the 
study eye; most were likely related to the injection 
procedure and the others were likely due to under-
lying disease progression or concomitant diseases,” 
Maturi said.

Three patients, including 1 treated with the 1.0-
mg dose of THR-687 and 2 treated with the 2.5-  
mg dose, required rescue treatment. Per protocol-
defined criteria, this was given for BCVA worsening 
of 10 ETDRS letters or more, or a 50-µm or greater 
increase in CST as assessed by the study investiga-
tor. The BCVA and CST data for these patients were 
censored at the time of rescue injection and carried 
forward for the efficacy end point analyses. 

Results from BCVA testing showed a rapid onset of 
improvement, with a mean gain of 3.1 ETDRS letters 
seen in the overall cohort on the day after injection 
and a gain of 7.2 letters by day 7. A mean improve-
ment of 9.2 letters was seen at month 1, which repre-
sented the peak gain, and BCVA remained improved 
from baseline by a mean of 8.3 letters at month 3.

C O N C L U S I O N
The change in BCVA appeared to be dose-related.

“The most pronounced improvement in BCVA was 
observed in the highest-dose group that had a mean 
improvement of 9.8 letters by day 7, 11.2 letters by 
day 14, and a mean gain of 12.5 letters at month 3,” 
Maturi reported.

In the overall cohort, the treatment was associated 
with a marginal beneficial effect on CST at 7 days 
and at 1 month with an increase thereafter. How-
ever, the highest-dose treatment group had a mean 
CST decrease of 106 µm at day 14 and maintained 
a decrease of 36.5 µm at month 3. ■

RAJ K. MATURI, MD
e: rmaturi@gmail.com
Maturi received clinical research funding from Oxurion (previously ThromboGenics) as an 
investigational study site for the phase 1 clinical trial of THR-687 for DME.

acceptable level of complications in a clinical care 
environment.1,2 A patient satisfaction question-
naire conducted 3 months after introducing this 
service showed overwhelming patient satisfac-
tion, with most expressing a desire for the con-
tinuation of the nurse-led service. Patients also 
felt the experience was less stressful in the out-
patient cleanroom setting as opposed to an oper-
ating theater environment.

C O S T  S A V I N G S
It is relatively easy to train experienced nurse 
practitioners as the principle of injection remains 
essentially the same for all intravitreal injections. 
The time and resources needed are minimal, and 
they also reduce costs by allowing the clinicians 
time for other activities. And because intravitreal 
dexamethasone injection is not an operation, it 
can be safely performed in a cleanroom as with 
anti-VEGF injections.

It is worth noting that the Royal College of 
Ophthalmologists, the professional body for oph-
thalmologists in the United Kingdom, supports 
AHPs delivering intravitreal injections within a 
robust clinical governance framework. However, 
the pharmaceutical industry does not advocate 
injection by nonclinicians in its summary of prod-
uct characteristics either for anti-VEGF or steroid 
implants. But with more safety data being pub-
lished and the widespread adoption of nurses and 
AHPs delivering intravitreal injection of different 
delivery systems, this will probably change. ■
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VASANT RAMAN, MS, FRCS
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United Kingdom. He specializes in medical retina and vitreoretinal surgery. He 
reports no financial disclosures.
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BILLING SERVICES

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

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

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

 
Call us today for your free, no obligation consultation

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

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

Web: www.focusedmedicalbilling.com

America’s leading ophthalmology billers for over twenty 
years and counting!

ü 100% onshore, full-service medical billing by certified 
ophthalmology technicians and coders

ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

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

Telehealth and MIPS expertise to maintain 
practice profitability.

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

 
Reach highly-targeted, market-specific 

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

SPACE TO SHARE

Ophthalmologist to share offices with 
long-established ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office without equipment:

$1650/mo 
mehrimd@aol.com 

203-545-3539 or 203-748-2020

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,  

industry experts and prospects by placing your ad here!

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

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

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

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

SOUTH DAKOTA

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

THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

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

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

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

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

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

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

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

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

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

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

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

Southwestern Medical Center 
5323 Harry Hines Blvd. MC 9057

Dallas, TX  75390-9057

Email: stewart.king@utsouthwestern.edu

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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Using Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution), Photrexa® 
(riboflavin 5’-phosphate ophthalmic solution), and the KXL® system, the iLink™ corneal cross-linking 
procedure from Glaukos is the only FDA-approved therapeutic treatment for patients with progressive 
keratoconus and corneal ectasia following refractive surgery.*1

GET THERE IN TIME
iLink™ is the only FDA-approved cross-linking procedure that slows  
or halts progressive keratoconus to help you preserve vision.

INDICATIONS

Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 5’-phosphate ophthalmic solution) are indicated for use with the 
KXL System in corneal collagen cross-linking for the treatment of progressive keratoconus and corneal ectasia following refractive surgery. Corneal collagen cross-linking 
should not be performed on pregnant women.

IMPORTANT SAFETY INFORMATION
Ulcerative keratitis can occur. Patients should be monitored for resolution of epithelial defects.
The most common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include punctate keratitis, corneal striae, dry eye, corneal epithelium defect, 
eye pain, light sensitivity, reduced visual acuity, and blurred vision. 
These are not all of the side effects of the corneal collagen cross-linking treatment. For more information, go to www.livingwithkeratoconus.com to obtain the FDA-approved 
product labeling.
You are encouraged to report all side effects to the FDA. Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
*Photrexa® Viscous and Photrexa® are manufactured for Avedro. The KXL System is manufactured by Avedro. Avedro is a wholly owned subsidiary of Glaukos Corporation.

REFERENCE: 1. Photrexa [package insert] Waltham, MA: Glaukos, Inc. 2016.
MA-01953A 

© 2021 Glaukos Corporation. iLink™ is a trademark of Glaukos Corporation. Glaukos and Photrexa® are registered trademarks of Glaukos Corporation. 

Now from GLAUKOS
LEARN MORE AT GLAUKOS.COM

GLAUKO3372_SinglePage_OT_10p5x13p75_FIN.indd   1GLAUKO3372_SinglePage_OT_10p5x13p75_FIN.indd   1 2/11/21   3:49 PM2/11/21   3:49 PM

https://www.glaukos.com
https://www.glaukos.com



