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By Andrew R. Harrison, MD; 
Special to Ophthalmology Times®

OVER THE PAST 20 years, and most 
recently as the codirector of the Thyroid 
Eye Disease (TED) Center at the University 
of Minnesota in Minneapolis, I have cared 
for more than 1000 patients with TED. 

Although TED is a rare disease that 
affects a relatively small number of peo-
ple (16 per 100,000 women and 2.9 per 
100,000 men), its impact on patients is 
immense. 

Classic symptoms, such as proptosis, 
diplopia, orbital pain, redness, and swell-
ing can negatively affect every aspect of 
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IOL dilemma 
Replacement or rescue 
Investigators find little difference between the options
By Lynda Charters

WHILE INVESTIGATORS HAVE found little dif-

ference in visual outcomes and complications between 

IOL replacement and rescue for sutureless intrascleral 

fixation of dislocated IOLs, the choice remains debatable.

As a result, surgeons must determine which option 

is likely to provide the best outcome for a patient.  IOLs 

become dislocated in approximately 0.2% to 2% of cases 

after cataract surgery, and the possible treatments for 

dislocated posterior-chamber IOLs include open-loop 

anterior-chamber IOLs and iris- and scleral-sutured 

posterior-chamber IOLs. These techniques have sim-

ilar outcomes, explained Jingyi Ma, BMSc, from the 

Faculty of Medicine and Dentistry at the University 

of Alberta in Canada.

IOL rescue is a possibility in eyes in which scleral-

fixation is performed as a secondary procedure. How-

ever, there is little information about IOL rescue to 

Continues on page 34 : Dilemma

ASCRS GOING LIVE EVENT MARKS A RETURN TO IN-PERSON MEETINGS  PAGE 12

a patient’s life, from working and socializing to 
reading and sleeping. As a result, the disease can 
reduce self-esteem and cause mental health chal-
lenges. In severe cases, TED can cause blindness. 

As with other progressive diseases, it is impor-
tant to diagnose and treat TED early. When the 
COVID-19 pandemic emerged in the United States, 
many doctors’ offices were forced to temporar-
ily close or limit care to urgent and emergent 
patients. As a result, many patients with TED 
were unable to get a timely diagnosis and medical 
intervention, putting them at risk for worsening 
symptoms and treatment outcomes. 

Although 2020 was a tumultuous year full of 
challenges, it also brought a significant advance-
ment for the TED community. In January 2020, 
the FDA approved teprotumumab-trbw (Tepe-
zza, Horizon Therapeutics), the first medicine 

https://www.ophthalmologytimes.com
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Questions linger around 
COVID-19’s origin

W
as it natural zoonotic spillover that catapulted SARS-CoV-2 from an emerging 

virus into a pandemic pathogen or was it something much more sinister? Is it 

possible that a lab leak in Wuhan, China, was the spark that lit the fuse? Debate 

about the origin of the virus that causes COVID-19 have been at the forefront of 

the global consciousness since the first cases were reported in December 2019. 

Early on, whispers of a potentially engineered virus quickly grew to a roar and fueled 

speculation that China was behind the pandemic. This narrative was so pervasive that, in 

February 2020, a group of 27 public health scientists published a letter in The Lancet dis-

puting the lab leak theory and announcing their support of their counterparts in China: 

scientists, health officials, and medical professionals combating the pandemic. 

“The rapid, open, and transparent sharing of data on this outbreak is now being threat-

ened by rumors and misinformation around its origins,” wrote the authors, who all 

declared no competing interests in their disclosures as recommended by the International 

Committee of Medical Journal Editors. “We stand together to strongly condemn conspir-

acy theories suggesting that COVID-19 does not have a natural origin.”

It is true that analyses of the genomic sequence of the virus pointed to natural origins, 

questions regarding China’s role persisted, amid discrepancies and conflicting reports. 

Fast forward to June 2021 and new evidence has breathed new life into those origin 

questions. In an update to the February 2020 letter, The Lancet has published an adden-

dum with revised disclosure statements from virologist and investigator Peter Daszak, 

one of the 27 authors. In the revised document, Daszak noted that his remuneration is 

paid as a salary from EcoHealth Alliance, a New York-based nonprofit research founda-

tion of which he is president. The company has reportedly worked with Wuhan laborato-

ries and funded gain-of-function research at China’s Wuhan Institute of Virology. 

Consider, too, other odd associations. Recent reports have uncovered financial ties 

between Google and EcoHealth Alliance. This comes after accusations that the tech giant 

was censoring lab leak “conspiracy theory” stories in its search results. Google’s health 

lead, David Feinberg, dismissed those reports, insisting that the company is simply taking 

steps to protect users from unverified information.

Are these coincidences or “where there’s smoke, there’s fire” situations? It is unclear. 

They add to a list of questions standing in the way of the truth about COVID-19’s origins. 

Questions extend beyond origin theory. With the FDA’s green lighting of vaccines for 

adolescents and young adults comes hesitation over long-term effects: What is the effect 

on fertility? Do the vaccines cause heart inflammation? Dr. Robert Malone, the inventor 

of the mRNA technology, appeared on television, expressing concern over the risk-bene-

fit analysis of vaccination for young adults, and the Centers for Disease Control and Pre-

vention’s Advisory Committee on Immunization Practices met to discuss instances of 

myocarditis or pericarditis in people aged 30 and younger who have received an mRNA 

COVID-19 vaccine. 

We may never know what triggered the global pandemic that has claimed more than 

3.8 million lives. We will not know the long-term effects until enough time has elapsed. 

What we do know for certain is that the incredible strength and collaboration of the sci-

entific community have allowed us to regain some semblance of normalcy. The develop-

ment and rollout of multiple effective vaccine options have been the medical miracle of 

our lifetime.  That, right now, will have to be the only answer that matters. 

Thank you for reading. ■

Mike Hennessy Sr,  
Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™
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Ashley Behrens, MD, Wilmer Eye Institute, Johns 
Hopkins University, offers a look at the current 
technology available for IOL implantation, as well 
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advancements. Go to OphthalmologyTimes.com/view/
migs-and-cataract-surgery-option-offers-positive-results

1  
  Examining stability of aspheric  
IOL in cataract patients
OphthalmologyTimes.com/view/examining-stability-of-
aspheric-iol-in-cataract-patients

2  
  Benefits of topography-guided 
treatments for irregular corneas
OphthalmologyTimes.com/view/benefits-of-
topography-guided-treatments-for-irregular-corneas

3  
  MIGS and cataract surgery option 
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surgery-option-offers-positive-results

4  
  Optogenetic gene therapy restores 
vision in 11 RP patients 
OphthalmologyTimes.com/view/optogenetic-gene-
therapy-restores-vision-in-11-rp-patients

JULY 1, 2021 :: Ophthalmology Times®

https://www.ophthalmologytimes.com
https://www.ophthalmologytimes.com/view/examining-stability-of-aspheric-iol-in-cataract-patients
https://www.ophthalmologytimes.com/view/benefits-of-topography-guided-treatments-for-irregular-corneas
https://www.ophthalmologytimes.com/view/migs-and-cataract-surgery-option-offers-positive-results
https://www.ophthalmologytimes.com/view/optogenetic-gene-therapy-restores-vision-in-11-rp-patients
http://ophthalmologytimes.com/view/migs-and-cataract-surgery-option-offers-positive-results
http://ophthalmologytimes.com/view/migs-and-cataract-surgery-option-offers-positive-results
https://www.facebook.com/OphthalmologyTimes
https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
https://www.linkedin.com/company/ophthalmologytimes/


OFFICIAL PUBLICATION SPONSOR OF

PRINTED IN

U.S.A.

MJH Life Sciences™ provides certain customer contact data (such as customers’ names, addresses, 
phone numbers, and e-mail addresses) to third parties who wish to promote relevant products, ser-
vices, and other opportunities that may be of interest to you. If you do not want MJH Life Sciences™ to 
make your contact information available to third parties for marketing purposes, simply call toll-free 
866-529-2922 between the hours of 7:30 a.m. and 5 p.m. CST and a customer service represent-
ative will assist you in removing your name from MJH Life Sciences™’ lists. Outside the U.S., please 
phone 218-740-6477.

Ophthalmology Times® does not verify any claims or other information appearing in any of the ad-
vertisements contained in the publication, and cannot take responsibility for any losses or other 
damages incurred by readers in reliance of such content.

Ophthalmology Times® cannot be held responsible for the safekeeping or return of unsolicited arti-
cles, manuscripts, photographs, illustrations or other materials.

Ophthalmology Times® is a member of the Association of Independent Clinical Publications Inc.

Library Access Libraries offer online access to current and back issues of  Ophthalmology Times® 
through the EBSCO host databases.

To subscribe, call toll-free 888-527-7008. Outside the U.S. call 218-740-6477.

C O N T E N T

Chief Medical Editor 
Peter J. McDonnell, MD
Group Editorial Director 
Sheryl Stevenson
sstevenson@mjhlifesciences.com
Executive Editor 
David Hutton 
dhutton@mjhlifesciences.com
Editor 
Lynda Charters Enoch  
lenochcharters@mjhassoc.com
Editor 
Alexandra Delaney-Gesing  
adelaney-gesing@mjhlifesciences.com

Copy Chief
Jennifer Potash
Copy Supervisors
Rachelle Laliberte 
Paul Silverman
Senior Copy Editor
Kelly King

Copy Editors
Cheney Baltz 
Georgina Carson 
Kirsty Mackay
Ron Panarotti
Anterior Segment Techniques
Ernest W. Kornmehl, MD
coding.doc 
L. Neal Freeman, MD, MBA
Money Matters 
John J. Grande, Traudy F. Grande,
and John S. Grande, CFPs

Neuro-Ophthalmology 
Andrew G. Lee, MD
Ophthalmic Heritage 
Norman B. Medow, MD
Uveitis Update 
Emmett T. Cunningham Jr,  
MD, PhD, MPH

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

Creative Director 
Robert McGarr
Senior Art Director 
Nicole Slocum
Senior Graphic Designer 
Jennifer Toomey

Circulation Director
Jonathan Severn
Production Director
Keyonna Graham

P U B L I S H I N G / A D V E R T I S I N G

Vice President, Sales 
John Hydrusko 
jhydrusko@mjhlifesciences.com
National Account Manager 
Kyle Feller 
kfeller@mjhlifesciences.com
National Account Associate 
Bailey Clapp 
bclapp@mjhlifesciences.com
National Account Associate 
Cameron Cane 
CECane@mjhlifesciences.com

Account Manager,  
Recruitment Advertising
Joanna Shippoli    
jshippoli@mjhlifesciences.com
Reprints, Permissions 
& International Licensing
Eric Temple-Morris    
etemple-morris@mmhgroup.com

A U D I E N C E  D E V E L O P M E N T

Audience Development Manager 
Kelly Kemper, kkemper@mjhlifesciences

C O R P O R A T E

Chairman & Founder
Mike Hennessy Sr
Vice Chairman
Jack Lepping
President and CEO
Mike Hennessy Jr
Chief Financial Officer
Neil Glasser, CPA/CFE
Chief Marketing Officer
Michael Baer
Executive Vice President,  
Global Medical Affairs and  
Corporate Development
Joe Petroziello 

Senior Vice President, Content
Silas Inman
Senior Vice President Operations
Michael Ball
Vice President,  
Human Resources  
& Administration
Shari Lundenberg
Vice President,  
Mergers & Acquisitions
Chris Hennessy
Executive Creative Director,  
Creative Services
Jeff Brown

JULY 1, 2021 ■ VOL. 46 NO. 11

Ophthalmology Times® is a physician-driven media brand 
that presents cutting-edge advancements and analysis 
from around the world in surgery, clinical diagnosis, 
therapeutics, device technology, imaging, and gene 
therapy to elevate the delivery of progressive eye health 
from physician to patient.

MISSION STATEMENT

Ophthalmology Times®’ vision is to be the leading content resource  
for ophthalmologists.

Through its multifaceted content channels, Ophthalmology Times® will assist 
physicians with the tools and knowledge necessary to provide advanced 
quality patient care in the global world of medicine.

How to Contact Ophthalmology Times®
Editorial
Millennium Place East
25115 Country Club Blvd
North Olmsted, OH  44070
440-826-2800, FAX: 440-756-5227

Subscription Services
Toll-Free:  888-527-7008 or 

218-740-6477
FAX: 218-740-6417

Advertising
485 Route 1 South
Building F, Suite 210,
Iselin, NJ 08830-3009
732-596-0276, FAX: 732-596-0003

Ophthalmology Times® Industry Council

Leslie Amodei
Optos Inc, Vice President of Global Product 
Marketing

Rahim K. Hirji, RPh
Kala Pharmaceuticals, Inc, Senior Director, 
Professional Relations

Cody McKenzie
Glaukos, Director - Marketing

Tom Mitro
Aerie Pharmaceuticals  
President and Chief Operating Officer

Brian O’Neal
Alcon Laboratories Inc, Head of Marketing -  
Surgical

John Saharek
Imprimis Pharmaceuticals, President

Erin Schallhorn
Carl Zeiss Meditec, Sr Director, Medical Affairs 
and Professional Education 

Julie Speed
Eyevance Pharmaceuticals,  
Chief Commercial Officer

ASSOCIATE MEDICAL EDITORS

CHIEF MEDICAL EDITOR Peter J. McDonnell, MD, Wilmer Eye Institute, Johns Hopkins University, Baltimore, MD

Dimitri Azar, MD
University of Illinois, 
Chicago
Chicago, IL 

Anne L.  
Coleman, MD
Jules Stein Eye 
Institute, UCLA
Los Angeles, CA

Ernest W. 
Kornmehl, MD
Harvard & Tufts 
Universities
Boston, MA 

Robert K. 
Maloney, MD
Los Angeles, CA

Joan Miller, MD
Massachusetts Eye & 
Ear Infirmary
Harvard University
Boston, MA

Randall Olson, 
MD
University of Utah
Salt Lake City, UT

Robert Osher, MD
University of Cincinnati
Cincinnati, OH

Anterior Segment/Cataract
Cornea/External Disease

Ashley Behrens, MD
Wilmer Eye Institute, Johns Hopkins University
Baltimore, MD 

Elizabeth A. Davis, MD
University of Minnesota 
Minneapolis, MN

Uday Devgan, MD
Jules Stein Eye Institute, UCLA
Los Angeles, CA

Richard S. Hoffman, MD
Oregon Health & Science University 
Portland, OR

Samuel Masket, MD
Jules Stein Eye Institute, UCLA 
Los Angeles, CA

Bartly J. Mondino, MD
Jules Stein Eye Institute, UCLA 
Los Angeles, CA

Mark Packer, MD
Boulder, CO

Michael Raizman, MD 
Massachusetts Eye & Ear, Harvard University, Boston, MA

Ehsan “Ethan” Sadri, MD, FACS
Newport Beach, CA

Michael Snyder, MD 
Cincinnati Eye Institute
Cincinnati, OH

Farrell “Toby” Tyson, MD 
Cape Coral, FL

Glaucoma
Robert D. Fechtner, MD
SUNY Upstate Medical University
Syracuse, NY

Neeru Gupta, MD
University of Toronto 
Toronto, Canada

Richard K. Parrish II, MD
Bascom Palmer Eye Institute, University of Miami
Miami, FL

Robert Ritch, MD
New York Eye & Ear Infirmary 
New York, NY

Joel Schuman, MD
NYU Langone Medical Center
New York, NY

Kuldev Singh, MD
Stanford University
Stanford, CA

Joshua D. Stein, MD
University of Michigan
Ann Arbor, MI

Robert N. Weinreb, MD
Hamilton Glaucoma Center
University of California, San Diego

Neuro-Ophthalmology
Andrew G. Lee, MD
Blanton Eye Institute, Houston Methodist Hospital
Houston, TX

Oculoplastics/ 
Reconstructive Surgery

Robert Goldberg, MD
Jules Stein Eye Institute, UCLA
Los Angeles, CA

John T. LiVecchi, MD
University of Florida College of Medicine
Gainesville, FL

Shannath L. Merbs, MD
Wilmer Eye Institute, Johns Hopkins University
Baltimore, MD

Pediatric Ophthalmology
Norman B. Medow, MD
Albert Einstein College of Medicine
Bronx, NY

Jennifer Simpson, MD
University of California, Irvine
Irvine, CA

H. Jay Wisnicki, MD
New York Eye & Ear Infirmary, Beth Israel Medical Center,  
Albert Einstein College of Medicine
New York, NY

Practice Management
Joseph C. Noreika, MD
Medina, OH

Frank Weinstock, MD 
Boca Raton, FL

Refractive Surgery
William Culbertson, MD
Bascom Palmer Eye Institute, University of Miami
Miami, FL

Peter S. Hersh, MD
University of Medicine & Dentistry of New Jersey
Newark, NJ

Jonathan H. Talamo, MD
Harvard University
Boston, MA

Kazuo Tsubota, MD
Keio University School of Medicine
Tokyo, Japan

Retina/Vitreous
Stanley Chang, MD
Columbia University
New York, NY

David Chow, MD
University of Toronto
Toronto, Canada

Pravin U. Dugel, MD
Phoenix, AZ

Sharon Fekrat, MD
Duke University
Durham, NC

Julia Haller, MD
Wills Eye Institute, Thomas Jefferson University
Philadelphia, PA

Tarek S. Hassan, MD 
Oakland University
Rochester, MI

Michael Ip, MD 
Doheny Eye Institute
Los Angeles, CA

Carl D. Regillo, MD
Wills Eye Institute, Thomas Jefferson University
Philadelphia, PA 

Lawrence J. Singerman, MD
Case Western Reserve University
Cleveland, OH

Uveitis
Emmett T. Cunningham Jr, MD, PhD
Stanford University
Stanford, CA

Chief Medical Editors-Emeritus
Jack M. Dodick, MD
New York University School of Medicine
New York, NY (1976–1996)

David R. Guyer, MD
New York, NY (1996–2004)

4

editorial advisory boardeditorial advisory board
JULY 1, 2021 :: Ophthalmology Times®



C
O

N
TE

N
TS

CO
VE

R 
IM

AG
E:

 O
kt

ay
 @

Ad
ob

e 
St

oc
k

By Peter J. McDonnell, MD
director of the  

Wilmer Eye Institute,  
Johns Hopkins University 

School of Medicine, Baltimore, 
and chief medical editor of 

Ophthalmology Times®.

HE CAN BE REACHED AT  
727 Maumenee Building 

600 N. Wolfe St., 
Baltimore, MD 21287-9278

P: 443/287-1511  
F: 443/287-1514 

E: pmcdonn1@jhmi.edu

EDITORIAL

A
fter a recent lecture by a young med-
ical student delivered via Zoom, I 
watched as an audience member 
asked a question about the interest-

ing work described in her presentation. 
The student responded with “That is a 
great question!” before giving her answer.  

A second audience member asked a 
question and the response was once again 
prefaced by “That is a great question!” 
When questions 3, 4 and 5 were raised, the 
answers began with – you guessed it, “that 
is a great question!”

Luckily, this was not one of those drink-
ing games during which everyone has to 
consume alcohol each time a certain word 
or phrase is used. If it had been, we would 
have quickly become insensible. 

Apparently, we Americans employ this 
rhetorical device much more frequently 
than is the case in other English-speaking 
nations.1 Some explanations include these:

1. Speakers want the person asking the ques-
tion to feel good. They are telling them “I 
think you are intelligent.”

2. The speakers wants a few seconds to think 
about their answer before they respond 
and, rather than have a moment of quiet 
that might seem awkward they feel better 
with having their mouths say the 4 words 

while their brains think about things.
3. Speakers want to be liked, so they throw 

out the compliment as a way to endear 
themselves to the audience.

4. According to at least 1 public speaker 
authority, the phrase can be used as a 
“bridge,” which is a device by which the 
speaker tries to make a transition to a 
somewhat different topic. Politicians, of 
course, are experts at this, such as when 
they do not answer the question they were 
asked and instead talk about what they 
want to talk about (i.e. their so-called talk-
ing points).  To me, this is the opposite of 
explanation #1, because the speaker is 
communicating that “I think you are so 
stupid that all I have to do is praise your 
question to make you not care that I refuse 
to answer it.”

It seems to me that routine use of this 
expression has its potential drawbacks:

1. What if an audience member asks a ques-
tion and the speaker’s brain forgets to 
include the obligatory “that is a great 
question!”  Will the audience member be 
offended, interpreting the lack of praise 
for his or her question as the equiva-
lent of the speaker saying “what a stupid 
question!”?

2. When a speaker does it routinely, it quickly 
becomes a kind of a joke for the audience 
members who find themselves waiting 
eagerly to hear it time and time again.

My recommendation is that speakers at 
least make an effort to change things up a 
bit, so that they compliment the questioner 
without sounding silly and achieve what-
ever other goals they might in buying a 
few seconds to think. For example:

1. What a perspicacious insight!
2. What a sagacious interrogatory!
3. What a percipient query!
4. What a shrewd and discerning disquisition!

Will one day we be able to put an end to 
the overuse of this phrase? That is a great 
question! ■

REFERENCE
1. Dubner SJ. Freakonomics. That’s a Great Question! 

(Ep. 192). January 15, 2015; Accessed June 14, 
2021.https://freakonomics.com/podcast/thats-a-
great-question-a-new-freakonomics-radio-podcast/
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TIMING AND EARLIER 
NEUROLEPT ANESTHESIA 
FOR LASER-ASSISTED 
CATARACT SURGERY
Administration has minimal impact  
on patients’ perception of pain

Refractive laser-assisted cataract surgery is a 
2-phase event, ie, application of a femtosecond laser 
followed by the manual portion of the surgery. The 
authors theorized that the timing of the anesthe-
sia administration may affect the patients’ percep-
tion of pain, explained Sohel Somani, MD, FRCSC, 
senior study author from the Department of Oph-
thalmology and Vision Sciences at the University 
of Toronto in Canada. 

S T U D Y  D E S I G N / F I N D I N G S
This study was a prospective, randomized con-
trolled trial that included 38 patients who received 
anesthesia at the standard time (defined as after 
completion of the refractive laser-assisted cataract 
surgery and immediately before the draping of the 
eye) and 35 patients who received early adminis-
tration of anesthesia (defined as before the start of 
the laser-assisted cataract surgery). 

The primary outcome was the pain scores using 
the visual analog scale on POD0 and POW1. The 

secondary outcomes were the baseline ocular data, 
surgical parameters, anesthesia doses, vital signs, 
and anxiety scores.

The investigators found that the preoperative 
heart rate, intraoperative mean arterial pressure, 
and postoperative heart rates differed significantly 
between the 2 cohorts, with significantly higher 
rates seen at all time points (P = .02, P = .04, and 
P = .04, respectively) in the early administration 
group. Interestingly, no differences in pain scores 
between the 2 patient cohorts were seen at the 2 
postoperative time points. 

However, and even more interestingly, the ante-
rior chamber depth was a highly significant factor 
in this study. The data showed that when consider-
ing all patients, each 1-mm increase in the anterior 
chamber depth caused an increase of 1.51 pain units 
(P = .007) at the evaluation on POW1. Regarding the 
pain scores at that same time point in all patients, 
the second eye had an increase of 0.71 pain unit (P 
= .02) compared with the first eye.

“Anterior chamber depth was correlated strongly 
with the pain perceived at the POW1 evaluation, 
which indicates the need for future research to assess 
the relationship between pain and the anterior cham-
ber depth,” the authors commented.

They also advised that the dose of midazolam 
being administered can be increased to alleviate 
the patients’ pain associated with the increased 
anterior chamber depth. ■

T
he timing of administration of neurolept anesthesia for refractive laser-assisted cataract surgery 
does not seem to affect patients’ perception of pain. Findings from a recent study showed no 
difference in the pain scores between early and standard administration of anesthesia on post-
operative day 0 (POD0) and postoperative week 1 (POW1), reported Rishi Gupta, BSc, lead study 
author from the University of Ottawa Faculty of Medicine in Canada.

RISHI GUPTA, BSC
e: rgupt010@uottawa.ca
This article was adapted from Gupta’s presentation at the Association for Research in 
Vision and Ophthalmology 2021 virtual annual meeting. He has no financial interest in 
this subject matter.

SOHEL SOMANI, MD, FRCSC
e: s.somani@utoronto.ca
Somani has no financial interest in this subject matter. 

By Lynda Charters; Reviewed by Rishi Gupta, BSc; and Sohel Somani, MD, FRCSC
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FEEL THE SATISFACTION OF PRECISION

The next generation of ZEPTO® helps enhance effective lens positioning by producing 
precise and strong capsulotomies with a 360° IOL overlap.1

Imprecision in cataract surgery can lead to 
negative consequences, including compromised 
IOL positioning.2 Take precision to a new level 
with ZEPTO® and create visual axis–aligned 
capsulotomies that overlap completely with IOLs to 
promote effective lens positioning.1,2 It helps reduce 
variables that influence surgical outcomes and 
streamlines your workflow.1- 3

Scan this QR code to request 
more  information from a 
Centricity Vision  representative.

REFERENCES: 1. Ifantides C, Lee J, Rouweyha R, Vital M, Sretavan D. Precision pulse capsulotomy: performance metrics and utility in 
routine and complex cases. J Cataract Refract Surg. 2020 Nov;46(11):1522-1529. 2. Thompson V. Streamlined method for anchoring 
cataract surgery and intraocular lens centration on the patient’s visual axis. J Cataract Refract Surg. 2018 May;44(5):528-533. 
3. Gundersen K, Potvin R. Clinical results after precision pulse capsulotomy. Clin Ophthalmol. 2020 Dec;14:4533-4540. © 2021 CENTRICITY VISION, INC. ‐ ALL RIGHTS RESERVED. | 13844, Rev A

IF IMPRECISION HAS THIS EFFECT ON YOU,

IMAGINE ITS EFFECT ON LENS PLACEMENT.

https://www.zeptozone.com
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Advancements with preloaded IOL injectors: 
Physician offers practical advice for the use of systems
By Louise Gagnon; Reviewed by Amandeep S. Rai, MD, FRCSC

SEVERAL ADVANTAGES EXIST when 
it comes to using preloaded IOL injector systems, 
according to Amandeep S. Rai, MD, FRCSC, an oph-
thalmologist at the University of Toronto in Canada.

Speaking at the virtual Toronto Cataract Course 
2021, Rai made the case for using preloaded IOL 
injector systems. 

One of the key reasons for using these systems 
that allow for the preloading of IOLs is reproduc-
ibility and efficiency, according to Rai. 

C O N S I S T E N C Y ,  R E L I A B I L I T Y
“Preloaded IOLs have the potential for more consis-
tent, reliable, and reproducible IOL delivery,” he said. 
“This may have some impact on the corneal incision. 
By using a fully packaged and disposable delivery 
system, you eliminate the need for sterilization.”

Rai pointed out that reusable systems, by con-
trast, require sterilization.

“Because they are ‘no touch’ techniques, you avoid 
any potential for misloading or scratching or dam-
aging an IOL,” he explained, noting that situations 
arise where manual loading of an IOL will result in 
a scratch. This no-touch system would, at least in 
theory, minimize the risk of an adverse event such 
as endophthalmitis. 

“It would be difficult to prove in a large-scale 
study because of how rare the event rates are, but 
this [preloaded IOL system] offers some theoreti-
cal benefit in terms of reducing endophthalmitis,” 
Rai explained. 

He pointed out that depending on the center, there 
may or may not be dedicated ophthalmology nurses 
who are very adept at loading IOLs. 

“That is not true for everyone,” he said. “If you 
are working in a large hospital, the nurses you are 
working with may be working in orthopedics, and 
then other days they are in general surgery, and 
other days they are in your operating room. These 
are often the nurses who are the least comfortable 
with loading lenses and are quite nervous about this.”

When dedicated ophthalmology staff are regu-
larly loading IOLs, they likely would not see a need 
for a preloaded IOL system, Rai explained. He added 
that there is certainly an environmental impact of a 
completely disposable system that cannot be reused 
or recycled.

“Moreover, there is an additional cost to the patient 
[with a preloaded IOL system],” he said. 

Rai also described his prior experience with 
these systems. 

“My previous experiences with preloaded IOL 
injector systems have been frankly lackluster,” he 
said, noting his initial doubts about new systems. 
“I initially approached the new preloaded IOL sys-
tems with a healthy dose of skepticism.”

In terms of the efficacy of a preloaded IOL injec-
tor system, it should meet a minimum standard of 
being on par with or better than a manually loaded 
system, Rai explained. 

One injector system he has used is the enVista 
SimplifEYE, which works with the Bausch + Lomb 
enVista IOL in a preloaded system. 

“This delivers the enVista monofocal IOL, a hydro-
phobic, ac rylic IOL,” he said. “The lens comes in 
a bath of water. The delivery of the IOL is very 

smooth, and I find the lens unfolds at a very 
reasonable rate.”

Another injector system is the Tecnis Sim-
plicity Delivery System. 

“As the name would suggest, it actu-
ally is quite simple,” Rai said. “It is cur-
rently available with the Tecnis monofo-
cal lens as well as the Tecnis Eyhance 
IOL. It comes out of the box as 1 piece. 
The unique thing about this system 
is that you can fill the cartridge with 
either BSS [balanced salt solution] or 
viscoelastic [ophthalmic viscosurgical 

device (OVD)].”
“Once you do that, you advance the plunger 

and rotate the corkscrew into position,” Rai 
explained. “The manufacturer does suggest that 

once you have prepared the lens with either BSS 

or OVD, you allow the lens to sit and hydrate for 
about 3 to 10 minutes.”

Rai has not always followed the manufacturer’s 
exact suggestion with respect to allowing the lenses 
to hydrate but has found that this has not adversely 
affected outcomes.

The other IOL injector system Rai is familiar with 
is the Clareon AutonoMe, an automated CO2-pow-
ered delivery system that became available in Can-
ada in 2021. 

“The physical design of the lens is similar to the 
AcrySof IQ IOL, appearing virtually identical to the 
naked eye,” said Rai, noting that the Clareon IOL 
is hydrophobic and acrylic and is built upon the 
AcrySof platform. “One of the concerns with the 
AcrySof [IOL] had been glistenings [formation of 
fluid-filled microvacuoles].”

Changes in the manufacturing process have meant 
that glistening formations are now less of an issue, he 
explained. In the Clareon IOL, a significant change 
was made in 1 of the monomers, increasing the 
water content in the lens from approximately 0.5% 
to approximately 1.5%. 

“This change has been demonstrated in vivo to 
reduce glistening formation,” Rai said. “Personally, I 
have had about 3 months of follow-up with this lens 
[Clareon IOL] and I have been very impressed with 
it. There are longer-term studies as well as experi-
ence from surgeons elsewhere in the world indicat-
ing that there is improvement with the Clareon as 
opposed to the traditional AcrySof IOL.”

C O N C L U S I O N S
One specific pearl Rai offered is to use a dispersive 
rather than cohesive viscoelastic when using the 
Clareon AutonoMe injector system. 

“Rarely, if you use a cohesive viscoelastic, you 
may notice that the leading haptic comes out straight, 
but I have not found that to be the case when using 
a dispersive viscoelastic,” he said. 

The newest IOL injector systems that permit pre-
loading of IOLs are effective and here to stay, accord-
ing to Rai.

“I have enjoyed using them, and I will continue 
to use all 3 I discussed because I do feel that these 
injector systems are at least as good as if not better 
than the manually delivered lenses,” he concluded. ■

AMANDEEP S. RAI, MD, FRCSC
p: 905-456-3937
This article is based on a presentation delivered at the Toronto Cataract Course 2021 
virtual meeting. Rai has no financial disclosures related to this content.  
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Dr. I. Paul Singh is a private-practice ophthalmologist in Wisconsin with a passion for new 
technology. When he moved into private practice, one of the centers in which he operated 
purchased a Stellaris Elite®. He recalls that “Not just me, but other surgeons as well felt that 
the Stellaris Elite® combined both exceptional chamber stability and cutting efficiency like  
we had never experienced before. That became our preferred machine.”

The preference for Stellaris Elite® is based on a multitude of factors. First, with a vacuum- 
based system, occlusion is not needed to build vacuum during cataract surgery. When  
the pedal is depressed, the amount of vacuum increases linearly, and the pieces of  
cataract move to the needle tip. The surgeon does not need to chase pieces of the  
nucleus. Followability allows the surgeon to keep the needle in the middle, staying away  
from the capsular bag, thus reducing the risk of inadvertent iris touch and posterior capsule  
rupture, and maintaining exceptional chamber stability.

Another benefit of Stellaris Elite® is the Adaptive Fluidics™ System whereby the infusion 
adapts to the vacuum command.2,3 The machine proactively increases the amount of fluid 
infusion as vacuum needs increase, to keep the chamber stable, instead of being reactionary.2 
By prophylactically keeping the infusion pressure above a certain desired level, the chamber 
is protected from a post-oclusion surge.2 

Stellaris Elite® offers some unique mechanical elements that contribute to cutting efficiency. 
Data has shown that there is a strong correlation between four specific factors and efficient 
tissue removal.4 These factors are stroke length, vacuum (suction), tip acceleration, and  
opening area. Stellaris Elite® incorporates a 28.5 kHz cutting oscillation and a 142-micron 
stroke length with longitudinal cutting action for highly efficient cataract emulsification. 
This unique design balances mechanical cutting with acoustic cavitation to focus energy 
at the needle tip. “The oscillation and stroke length are important as it creates mechanical 
disruption and cavitation. The balance of stroke length and speed allows optimized cutting,” 
according to Dr. Singh. Additionally, the machine balances energy with efficiency; the cutting 
efficiency reduces the amount of energy needed thus minimizing heat and minimizing postop 
corneal edema. The reduction in postoperative corneal edema is in part due to a reduction 
in the amount of fluid put into the eye during a cataract removal surgery.5 All of these factors 
allow him to get through extremely dense cataracts, in a controlled fashion and without the 
lens moving within the eye. Stellaris Elite® is also effective in softer, less complex cataracts.

There are several other features of Stellaris Elite® that Dr. Singh enjoys. One is the wireless, 
dual linear foot pedal. This allows him to control the position and move up or down and  
yaw laterally using the foot pedal. The dual linear foot pedal also allows for independent 

control of irrigation, vacuum, and ultrasound power (phaco energy) based upon the motion 
of the pedal. Depending on the technique and stage of surgery, the foot pedal can be  
customized for the surgeon’s preferences. Another feature Dr. Singh appreciates is the  
multiburst mode setting, which allows him to increase the phaco “on time” as he depresses 
the foot pedal, but not increasing the amount of phaco energy. This allows him to use phaco 
energy only “when he needs it.” Attune® energy technology, with a built in 6-crystal hand 
piece, truncates the energy wave forms so that only the necessary energy is utilized, thus 
increasing efficiency by allowing exceptional cutting rates at low power settings.

The microincisional cutting needle (MICS) that can be used with Stellaris Elite® allows for  
efficient cutting and can be inserted through an incision of less than 2 mm. The small incision 
is another element that helps to maintain chamber stability and can be a benefit in cases  
with a risk of chamber collapse, narrow angle eyes, short eyes, and floppy iris syndrome.  
Of note, the MICS needle and Stellaris Elite® are appropriate for all cataract surgeries, not  
just in specific scenarios.

Stellaris Elite® allows Dr. Singh to “create the most optimized, consistent, and predictable  
operating environment.” This reduces his stress during procedures.

ADVERTORIAL

INDICATIONS & IMPORTANT SAFETY INFORMATION
Indications: The Bausch + Lomb Stellaris Elite® vision enhancement system is intended for the emulsification and removal of cataracts, anterior and posterior segment vitrectomy. The system 
is designed for use in both anterior and posterior segment surgeries. It provides capabilities for phacoemulsification, coaxial and bimanual irrigation/aspiration, bipolar coagulation, vitrectomy, 
viscous fluid injection/removal and air/fluid exchange operations. The Stellaris Elite® Vision Enhancement System configured with the laser module is additionally intended for retinal photoco-
agulation and laser trabeculoplasty.
Contraindications: All Systems: Use of accessories not designated by Bausch + Lomb for use with this equipment may result in serious permanent patient injury, adverse surgical outcome, or 
damage to the equipment; Systems with Laser Module: Photocoagulation is not indicated for patients without pigmentation (albino eyes). In addition, Laser Indirect Ophthalmoscope (LIO) is 
not indicated for cases involving laser photocoagulation within the arcades.
Warnings: All Systems: Implantable defibrillators present a risk of injury if triggered by a fibrillatory event during intraocular surgery; Electromagnetic interaction between the phacoemulsifica-
tion (phaco) handpiece and an implanted cardiac pacemaker is unlikely but cannot be ruled out. Systems with Laser Module: All support personnel who are present during laser treatment must 
wear appropriate laser protective eyewear; DO NOT look directly into the aiming or treatment laser beam; Use of unapproved delivery devices may cause inaccurate laser delivery which could 
result in serious permanent patient injury. When using the VITESSE® handpiece: Use only the Entry Site Alignment (ESA) devices provided with the VITESSE® Handpiece Pack (yellow trocar 
caps). Do not use any ESA with metal components to avoid particulate in the eye. When using the FREEFLOW™ infusion line: Do not attempt to administer intraocular gases or viscous fluids 
using this device; The infusion line loop should be created in the horizontal plane.
General Cautions for Single Use Accessories: Do not re-sterilize or reuse any single use accessories; Do not use if package integrity/sterile barrier has been breached or compromised; Do not 
use or attempt to repair damaged single use products. This is not all you need to know. Systems with Laser Module: Misuse of the laser system may lead to dangerous situations and severe 
injuries. All Systems: See the appropriate Operator Manual for detailed directions, proper use, and full risk and safety information. See individual product instructions for use for detailed infor-
mation on the use of the VITESSE® Handpiece, vitrectomy packs and cutters, and the FREEFLOW™ infusion line.
CAUTION: Federal (U.S.) Law restricts these devices to sale, by or on the order of a physician.
®/™ are trademarks of Bausch & Lomb Incorporated or its affiliates. ©2021 Bausch & Lomb Incorporated or its affiliates. SEA.0046.USA.21

References:
1   Cahoon JM, Gupta I, Gardiner G, et al. J Cataract Refract Surg. 2015;41:428-432.
2   Data on file. Bausch & Lomb Incorporated. 
3   Schafer ME. Analysis of the cutting forces using different phacoemulsification modalities.  

ASCRS 2009. 
4   Cimino WW, Bond LJ. Ultrasound Med Biol. 1996;22(1):89-100.
5   Costagliola C, Romano V, Forbice E, et al. Clin Exp Optom. 2013;96(6):529-535.

Efficiency of Vacuum-based 
Phaco in Cataract Surgery1

Dr. I. Paul Singh, a Wisconsin native, is in private practice and the 
President of The Eye Centers of Racine & Kenosha, Ltd. Dr. Singh 
completed his residency in opthalmology at Cook County Hospital 
in Chicago and his fellowship in glaucoma at Duke University.

Financial disclosure: consultant to Bausch + Lomb

To learn more about the Stellaris Elite System, please go to www.bauschsurgical.com.  
Connect with a representative today, if you would like to hear more about how to demo 
the system in your OR.Financial disclosure: consultant to Bausch + Lomb

“Stellaris Elite delivers cutting efficiency and a controlled environment 
based on Adaptive Fluidics™ and thus stabilizes the chamber. The vacuum 
nature allows pieces to come to the tip and stay there, while maintaining 
a stable chamber.” – Dr. I. Paul Singh

MICS Needle Parameters2
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THE USE OF lidocaine gel for 
anesthesia prior to intravitreal in-
jection is widespread. However, we 
do not know whether lidocaine gel 
use influences the risk of developing 
postinjection endophthalmitis, nor 
do we understand the mechanism 
by which it may promote infection. 

A study by Lad et al included 8802 injections and 
its results suggested that endophthalmitis risk was 
not influenced by anesthetic gel use prior to povidone 
iodine (PI).1 However, a large retrospective analysis 
of 154,198 intravitreal injections reported that use 
of anesthetic gel (2% lidocaine [Xylocaine] or 0.5% 
tetracaine hydrochloride [Tetravisc]) increased the 
endophthalmitis rate 4- to 10-fold after adjusting 
for other covariates (lid speculum use, glove use, 
injection location, and specific anti-VEGF agent).2 
Notably, the studies did not account for the sequence 
of povidone-iodine and lidocaine gel application. 

We are interested in whether there is something 
inherent in lidocaine gel that promotes endophthal-
mitis or whether it is protective against PI. PI is the 
only step that has consistently been shown to prevent 
endophthalmitis. We uniquely use corneal tissue to 
resemble in vivo growth of bacteria with lidocaine 
and/or PI application.

M E T H O D S
Five bacteria isolates from prior cases of eyes with 
endophthalmitis were tested: β-hemolytic Streptococ-
cus, Staphylococcus epidermidis, Streptococcus viri-
dans, Enterococcus species, and Staphylococcus au-
reus. Corneal rims were used to test the interactions 
of 3.5% lidocaine gel (Akten) and 5% PI. A 0.01 mL 
sample of each bacterial isolate (approximately 1000 
CFU) was used to inoculate each corneal rim. For 
each bacterial isolate, 5 corneal rims were prepared 
after initial bacterial inoculation of the corneal rim: 
bacteria alone, lidocaine gel only, PI only, PI then li-
docaine, and lidocaine then PI. A contact time of 5 

minutes was allotted before the inoculated rim was 
placed in 10 mL of growth broth medium. 

R E S U L T S
Lidocaine gel was not bactericidal to the 5 pathogens. 
In fact, lidocaine gel appeared protective against 
the known bactericidal activity of 5% PI, as dem-
onstrated by sequential application of lidocaine gel 
and then PI. Application of 5% PI alone was bacte-
ricidal to all pathogens as expected. Interestingly, 
when lidocaine gel was applied after PI, the PI was 
ineffective at eliminating Enterococcus. This find-
ing was confirmed through repetition.

D I S C U S S I O N
Lidocaine gel may promote endophthalmitis by act-
ing as a physical barrier and protecting bacteria 
from PI exposure during preparation for intravit-
real injection. Notably, the killing properties of PI 
were effective when applied prior to lidocaine gel 
for all bacteria except for Enterococcus.

For Enterococcus, the gel itself may act as growth 
medium and/or may dilute PI. Although increased 
bactericidal activity against S aureus and Mycobac-
terium can be elicited through dilution of PI to as 
low as 0.1 %, which is thought to weaken the iodine 
linkage to the carrier polymer and increase “free” 
iodine, we hypothesize that the lidocaine gel itself may 
prevent freeing of iodine as theorized in Berkelman 
et al.3 Additionally, prior in vitro studies regarding 
oral biofilms have shown that local anesthetics such 
as lidocaine gel have significant bactericidal prop-
erties; however, lidocaine was an ineffective disin-

fectant at 2.5% in the gel form, which correlates to 
our findings when 3.5% lidocaine gel was applied.4

C O N C L U S I O N
When choosing to use lidocaine gel prior to intravit-
real injection, PI application prior to lidocaine gel is 
the best sequence to prevent endophthalmitis. Avoid-
ing lidocaine gel use is likely the safest option. ■

REFERENCES
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strength. Ophthalmol Retina. 2019;3(1):3-7. doi:10.1016/j.
oret.2018.09.013

3. Berkelman RL, Holland BW, Anderson RL. Increased 
bactericidal activity of dilute preparations of povidone-
iodine solutions. J Clin Microbiol. 1982;15(4):635-639. 
doi:10.1128/jcm.15.4.635-639.1982

4. Gocmen JS, Buyukkocak U, Caglayan O, Aksoy 
A. In vitro antibacterial effects of topical local 
anesthetics. J Dermatolog Treat. 2008;19(6):351-353. 
doi:10.1080/09546630802050498

JAMIE ODDEN, MD, MPH
e: oddenjl@upmc.edu 
Odden, an ophthalmology resident at the University of Pittsburgh Medical Center in 
Pennsylvania, has no financial disclosures related to this content. 

 ◗ The Ophthalmology Times® Research Scholar Honoree Program is dedicated to the education of 
retina fellows and residents by providing a unique opportunity for fellows and residents to share 
notable research and challenging cases with their peers and mentors. The program is supported by an 
unrestricted grant from Regeneron Pharmaceuticals.

EDITOR’S NOTE

Odden

Intravitreal injections 
and endophthalmitis:
Does lidocaine gel change 
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This year’s ASCRS annual meeting will showcase 
the latest in clinical techniques, unveil the latest 
industry trends and innovations, and offer a chance 
to network with peers.

According to ASCRS Executive Director Steve 
Speares, when attendees convene for the annual 
meeting, it will have been 26 months since the last 
in-person ASCRS meeting. 

“This meeting will be the first major ophthalmol-
ogy society meeting to take place in person since the 
pandemic began,” he said. “This return to live meet-
ings is truly historic and we are excited to kick it off.” 

Speares pointed out that this year’s program, as 
in years past, features robust and focused anterior 
segment education. Specific highlights within the 
program include a keynote speech from Scott Got-
tlieb, MD, former head of the FDA and an author-
ity on COVID-19; the inaugural Lindstrom Lecture, 
established to acknowledge Richard Lindstrom, MD; 
and several other named lectures, including the Bink-
horst Lecture, delivered by Richard Lewis, MD; and 
the Charles D. Kelman Innovator’s Lecture, delivered 
by Stephen Slade, MD, which are always insightful 
presentations honoring deserving individuals. 

“Other program features of interest include a gov-
ernment relations symposium with Representative 
Mariannette Miller-Meeks, MD, and a symposium 
discussing implicit bias in ophthalmology,” Speares 
said. “Of course, there is so much more to the pro-
gram. Our goal is for attendees to bring back pearls 
and knowledge that they can start using in their 
practice right away.”

The meeting also is bringing plenty of changes, 
including the time of year and location. 

“In general, much about the 2021 ASCRS annual 
meeting is different,” Speares said. “How could it 
not be after the past year? Our meeting is taking 
place at a different time of year (next year it will 
return to a spring meeting) and in a different loca-

tion. Las Vegas is not usually on 
our meeting circuit.”

As in years past, Speares 
said there are additions to the 
programming.

“There will be a symposium 
that discusses the role race plays 
in delivering equitable eye care to 
underserved patients,” he said. “The 
Lindstrom Lecture is new this year, 
honoring the 40-plus years of contri-
butions Dr Lindstrom has had to ASCRS and oph-
thalmology as a whole.” 

Speares added that ASCRS, never one to shy away 
from a bit of humor and good pun, will offer a sym-
posium called “The Refractive Bachelor(ette) in 20/
Happy Paradise,” moderated by David Chang, MD.

“What hasn’t changed is our focus on delivering 
concentrated, high-quality education of direct rel-
evance to anterior segment surgeons,” he added.  

S A F E T Y  F I R S T
Speares said the meeting will follow the latest guid-
ance from the CDC and will be in compliance with 
state and local regulations. 

“As such, at this time, fully vaccinated attendees 
will not be required to wear a mask, though we will 
have masks available for those who wish to wear 
them,” he said. “As of June 1, Las Vegas is allowing 
full occupancy, so meeting rooms will be set with-
out explicit social distancing.”

In terms of highlight lectures, this year’s Stein-
ert Refractive Lecture during ASCRS Refractive Day 
will be delivered by Marguerite B. McDonald, MD, 
and the Stephen A. Obstbaum, MD, Honored Lec-
ture during ASCRS Glaucoma Day will be a panel 
discussion, featuring a panel of past ASCRS glau-
coma leadership.

Speares said ASCRS officials remain realistic 

about atten-
dance expectations. 

“The world is just beginning 
to emerge from a crippling pandemic and we 

certainly expect there will be reticence on the part 
of some surgeons to attend a large meeting,” he said. 

Speares added that ASCRS officials acknowledge 
that many friends from outside the country will 
not be able to get to the United States this summer. 

“However, our early registration numbers are very 
encouraging, but what is even more encouraging is 
the enthusiasm with which attendees look forward 
to being back in a face-to-face setting,” he said.  

Attendees can attend the Best of ASCRS, a session 
that spotlights the best papers from the 2021 meet-
ing. They also will have the opportunity to learn 
up to 37 AMA PRA Category 1 Credits from content 
covering a wide range of surgery and disease man-
agement topics. 

The program also will feature roundtable discus-
sions with leading experts on a range of anterior 
segment surgery topics. 

Another highlight is the ASCRS Subspecialty Day, 
which includes Cornea Day, Refractive Day, and Glau-
coma Day, all on Friday, July 23. 

Speares noted that Subspecialty Day is a great 
way for attendees of the ASCRS annual meeting to 
maximize their time to get the most value from the 
whole meeting experience.

“Subspecialty Day is such a concentrated deep 
dive, with three concurrent programs running for 
cornea, refractive, and glaucoma,” he said. “Subspe-
cialty Day attendees can park it for the day in one 

ASCRS 
GOING LIVE
Las Vegas event offering full 
agenda for in-person attendees
By David Hutton

A s the nation begins to return to a semblance of normalcy, 
the American Society of Cataract and Refractive Surgery 
will host its 2021 ASCRS and ASOA Annual Meeting, July 

23-27 in Las Vegas, Nevada. 
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of these programs, or can go in and out of Cornea 
Day, Refractive Day, and Glaucoma Day program-
ming, tailoring their day to their specific interests.”

Leon Herndon, MD, ASCRS Glaucoma Clinical 
Committee chairman, will lead a panel discussion 
focusing on the role race plays in delivering equi-
table eye care to underserved patients. 

T A P  R O O M
This year’s meeting will mark the debut of the ASCRS 
Tap Room, located in the Exhibit Hall. 

“This will be a watering hole for casual conver-
sations, meetings with peers, and some educational 
industry presentations,” Speares said.

The “Ophthalmology Quicksand Chronicles” pod-
cast, hosted by Nicole Fram, MD, and Elizabeth 
Yeu, MD, which has been widely popular, will 
broadcast two live episodes from the Tap Room 
on Saturday and Sunday. 

Fram and Yeu will interview guests about their 
most interesting surgeries and the lessons they 
learned from them. 

Friday, July 23
Young Eye Surgeons (YES) Skills Transfer Labs 
offer hands-on skill transfer labs exclusively 
for residents, fellows, and ophthalmologists 
who are in their first 5 years of practice. 

Separate registration is required for this program. 
ASCRS Subspecialty Day will feature Refractive, 

Glaucoma, and Cornea days. 
During Glaucoma Day, physicians can learn skills 

to improve patient outcomes with guidance for glau-
coma treatment. Glaucoma Day is sponsored by the 
ASCRS Glaucoma Clinical Committee and features 
presentations from speakers, case studies, discussions, 
and videos of some of the latest surgical techniques. 

Refractive Day, which is sponsored by the ASCRS 
Refractive Surgery Committee, offers a detailed pro-
gram to enrich skills and deepen understanding of 
a range of refractive techniques. This program is a 
wide-ranging overview of advancements in refrac-
tive surgery, providing innovative techniques and 
new surgical technologies that will help surgeons 
improve outcomes for their patients.

Cornea Day, sponsored by the ASCRS Cornea Clini-
cal Committee, features programming on challenging 
cornea cases, anterior and posterior lamellar surgery, 
controversies, and management of severe ocular sur-
face diseases. It will highlight cataract and refractive 
surgery, including case and video presentations. The 
session also will take a deep dive into where the cor-
nea field has been and where it is going. 

Saturday, July 24
The ASCRS Opening General Session will feature a 
conversation with the incoming president. 

The ASCRS Binkhorst Lecture will feature Richard 
A. Lewis, MD, the former director of glaucoma at the 
University of California, Davis. In 1988, he cofounded 
Sacramento Eye Consultants in Sacramento, Cali-
fornia. In addition to his clinical practice, Lewis is 
actively involved in clinical research in national and 
international trials in anterior segment disease and 

glaucoma therapy. The Binkhorst Lecture and medal 
were established in 1975 in honor of IOL pioneer Cor-
nelius D. Binkhorst, MD. 

The 2021 David A. Karcher Honored Guest Award 
honors luminaries who have invested in a lifetime of 
service to ASCRS.  Recipients’ clinical, research and/
or educational commitments bring a diverse perspec-
tive to ophthalmology and have impacted the pro-
fession and ultimately patient care. The 2021 David 
A. Karcher Honored Guests are Peter Laibson, MD, 
and Stephen Brint, MD.

ASCRS Foundation update and the presentation of the 
2021 Chang-Crandall Humanitarian Award. Endowed 
by a gift from David and Victoria Chang, the ASCRS 
Foundation’s Chang-Crandall Humanitarian Award 
was established to recognize humanitarian work in 
the area of cataract blindness. The award is given 
annually to an individual for their inspirational accom-
plishments in the US or international charitable eye 
care, with a focus on cataract blindness. 

The recipient is recognized each year at the ASCRS 
Annual Meeting, and a $50,000 prize is awarded in 
their honor to a charitable ophthalmology organiza-
tion of their choice. The ASCRS Foundation renamed 
its highest honor, the Chang-Crandall Humanitarian 
Award, in recognition of Alan S. Crandall, MD, for his 
exemplary life and commitment to charitable service.

Geoff Tabin, MD, and Sanduk Ruit, MD, are the 
2021 Chang-Crandall Humanitarian co-awardees, in 
recognition of their 25-year dedication to humanitar-
ian work in some of the most impoverished areas of 
the Himalayas and sub-Saharan Africa.

ASCRS Ophthalmology Hall of Fame Ceremony. The 
ASCRS Ophthalmology Hall of Fame was created 
by ASCRS to recognize ophthalmic pioneers whose 
contributions to the profession have shaped the way 
modern ophthalmology is practiced. The physicians 
who are selected for this honor are chosen by their 
peers—more than 30,000 ophthalmologists in the 
United States and abroad.

Roundtables: Meet the Experts. Physicians can kick 
off the annual meeting by attending 1 of the round-
table discussions with the experts. No preregistra-
tion is required, though seating and selection of top-
ics/experts will be on a first-come first-serve basis. 
Attendance for this session is limited to ASCRS MD/
PhD registrations only.

Skills Transfer Labs offer an opportunity for a hands-
on learning experience for physicians. Attendees must 
be registered for the meeting to attend Skills Transfer 
Sessions, which are open to physicians only.  An addi-
tional registration is required for each Skills Trans-
fer Session. Registrations can be made online or by 
phone through Convention Data Services: domestic 
800-748-5064 or international 508-743-0538.

Sunday, July 25
Keynote address

Gottlieb will offer the keynote address during 
ASCRS. As the former head of the FDA and a lead-
ing authority on COVID-19, he will offer a unique per-
spective to ASCRS attendees. Gottlieb’s work focuses 
on advancing public health through developing and 
implementing innovative approaches to improving 

medical outcomes, reshaping health care delivery, 
and expanding consumer choice and safety. Under 
Gottlieb’s leadership, the FDA advanced new frame-
works for the modern, safe, and effective oversight 
of gene therapies, cell-based regenerative medicines, 
targeted drugs, and digital health devices. The agency 
implemented reforms to standardize drug reviews and 
make historic improvements of postmarket data col-
lection and the use of real world evidence. It promoted 
policies to reduce death and disease from tobacco, 
improve food innovation and safety, and aggressively 
confront addiction crises.

In the Room Where it Happens
This session will feature US Rep. Mariannette 

Miller-Meeks, R-Iowa, an ophthalmologist who will 
discuss legislative issues that can impact practices 
nationwide. 

During this session, from 1:30 to 3 p.m. Sunday, 
attendees will learn why it is important to be in 
the room where it happens. Miller-Meeks will be 
joined by Government Relations Committee mem-
bers and ASCRS’ Nancy McCann to discuss the leg-
islative process. 

Sunday’s session will also feature Meet the Expert 
roundtables and Skills Transfer Labs. 

Monday, July 26
Stephen Slade, MD, will present the Charles D. Kel-
man, MD Innovator’s Lecture, titled “My Journey 
Through Clinical Trials in Ophthalmology.” This lec-
ture honors the work of individuals whose creativity 
has benefited ophthalmologists and their patients.

ASCRS Film Festival will showcase winning sci-
entific films during a reception and ceremony Mon-
day evening. According to ASCRS, submitted films 
are judged and awards are given to the top films in 
each category, with an overall grand prize winner. In 
addition, all submitted films are available to view at 
the Poster Pavilion kiosks onsite during the annual 
meeting. They also will be available the ASCRS web-
site year-round. 

Monday’s session will also feature Meet the Expert 
roundtables and Skills Transfer Labs. 

Tuesday, July 27
The Best of ASCRS General Session will highlight 
some of the most important and interesting papers 
presented at the 2021 ASCRS Annual Meeting from 
among the “Best Paper of Session” winners.

ASCRS Poster Pavilion will display election posters, 
scientific films, and ASCRS Ophthalmology Hall of 
Fame videos will be available for on-demand view-
ing at the kiosks.

A S O A  A N N U A L  M E E T I N G
The American Society of Ophthalmic Administrators 
will hold its annual meeting in conjunction with the 
2021 ASCRS Annual Meeting. The session provides 
an educational experience for every position in a 
practice, from managers to administrators. 

ASOA offers educational opportunities for attendees 
to advance personally and professionally. It allows 
professionals to enrich their skills with professional 
knowledge. ■
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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 su� iciently.

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

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

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Campochiaro PA, Clark WL, Boyer DS, 
et al. lntravitreal aflibercept for macular edema following branch retinal vein occlusion: the 24-week results of the VIBRANT study. Ophthalmology. 2015;122(3):538-544. 
doi:10.1016/j.ophtha.2014.08.031 3. Boyer D, Heier J, Brown DM, et al. Vascular endothelial growth factor Trap-Eye for macular edema secondary to central retinal vein 
occlusion: six-month results of the phase 3 COPERNICUS study. Ophthalmology. 2012;119(5):1024-1032. doi:10.1016/j.ophtha.2012.01.042 4. Holz FG, Roider J, Ogura Y, et al. VEGF 
Trap-Eye for macular oedema secondary to central retinal vein occlusion: 6-month results of the phase III GALILEO study. Br J Ophthalmol. 2013;97(3):278-284. doi:10.1136/
bjophthalmol-2012-301504EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

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

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

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

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

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

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

Inspired by a real patient with MEfRVO.

P<0.01 vs control and sham control.

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; 
age range: 42-94 years, with a mean of 65 years) were randomized to receive: 1) EYLEA 2 mg Q4 or 2) laser photocoagulation 
administered at baseline and subsequently as needed (control group). The primary efficacy endpoint was the proportion of 
patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with 
MEfCRVO (N=358; age range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either: 1) EYLEA 2 mg Q4 
for the first 6 months or 2) sham injections (control) Q4 for a total of 6 injections. In both studies, the primary efficacy endpoint was 
the proportion of patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

 *Last observation carried forward; full analysis set.

BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH MEfRVO AT HCP.EYLEA.US
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Gained ≥15 
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sham control 
group (n=68)

CLINICALLY SIGNIFICANT VISION GAINS IN MEfRVO 
ACROSS 3 ROBUST CLINICAL TRIALS
Proportion of patients who gained ≥15 ETDRS letters (primary endpoint) and mean change in BCVA 
(ETDRS letters) (secondary endpoint) at Month 6 from baseline vs control1-4,*

EYL.21.02.0050_REEYR21347_RVO Journal Ad_Ophthalmology Times_10.5x13.75_Final2.indd   1-2EYL.21.02.0050_REEYR21347_RVO Journal Ad_Ophthalmology Times_10.5x13.75_Final2.indd   1-2 6/25/21   12:23 PM6/25/21   12:23 PM



03/2021
EYL.21.02.0050

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 su� iciently.

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

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

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Campochiaro PA, Clark WL, Boyer DS, 
et al. lntravitreal aflibercept for macular edema following branch retinal vein occlusion: the 24-week results of the VIBRANT study. Ophthalmology. 2015;122(3):538-544. 
doi:10.1016/j.ophtha.2014.08.031 3. Boyer D, Heier J, Brown DM, et al. Vascular endothelial growth factor Trap-Eye for macular edema secondary to central retinal vein 
occlusion: six-month results of the phase 3 COPERNICUS study. Ophthalmology. 2012;119(5):1024-1032. doi:10.1016/j.ophtha.2012.01.042 4. Holz FG, Roider J, Ogura Y, et al. VEGF 
Trap-Eye for macular oedema secondary to central retinal vein occlusion: 6-month results of the phase III GALILEO study. Br J Ophthalmol. 2013;97(3):278-284. doi:10.1136/
bjophthalmol-2012-301504EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

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

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

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

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

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

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

Inspired by a real patient with MEfRVO.

P<0.01 vs control and sham control.

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; 
age range: 42-94 years, with a mean of 65 years) were randomized to receive: 1) EYLEA 2 mg Q4 or 2) laser photocoagulation 
administered at baseline and subsequently as needed (control group). The primary efficacy endpoint was the proportion of 
patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with 
MEfCRVO (N=358; age range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either: 1) EYLEA 2 mg Q4 
for the first 6 months or 2) sham injections (control) Q4 for a total of 6 injections. In both studies, the primary efficacy endpoint was 
the proportion of patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

 *Last observation carried forward; full analysis set.

BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH MEfRVO AT HCP.EYLEA.US

VIBRANT (MEfBRVO) COPERNICUS (MEfCRVO) GALILEO (MEfCRVO)
Gained ≥15 

ETDRS letters
Mean change in 
ETDRS letters

Gained ≥15 
ETDRS letters

Mean change in 
ETDRS letters

Gained ≥15 
ETDRS letters

Mean change in 
ETDRS letters

EYLEA
(n=91)

53%
vs 27% in the
control group

(n=90)

EYLEA
(n=91)

+17.0
vs +6.9 in the 
control group 

(n=90)

EYLEA
(n=114)

56%
vs 12% in the 
sham control 
group (n=73)

EYLEA
(n=114)

+17.3
vs -4.0 in the 
sham control 
group (n=73)

EYLEA
(n=103)

60%
vs 22% in the 
sham control 
group (n=68)

EYLEA
(n=103)

+18.0
vs +3.3 in the 
sham control 
group (n=68)

CLINICALLY SIGNIFICANT VISION GAINS IN MEfRVO 
ACROSS 3 ROBUST CLINICAL TRIALS
Proportion of patients who gained ≥15 ETDRS letters (primary endpoint) and mean change in BCVA 
(ETDRS letters) (secondary endpoint) at Month 6 from baseline vs control1-4,*

EYL.21.02.0050_REEYR21347_RVO Journal Ad_Ophthalmology Times_10.5x13.75_Final2.indd   1-2EYL.21.02.0050_REEYR21347_RVO Journal Ad_Ophthalmology Times_10.5x13.75_Final2.indd   1-2 6/25/21   12:23 PM6/25/21   12:23 PM

https://hcp.eylea.us


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.
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W
hen trabeculectomy was first 
described in 1968, it was the 
only surgical procedure avail-
able for patients with progres-
sive glaucoma or those unable 
to use topical medication.1 In 
recent years, precision—or per-

sonalized—medicine has emerged as a new and 
appealing concept to meet the need for individu-
alized treatment that integrates a patient’s clini-
cal, lifestyle, and genetic data, along with other 
biomarkers. 

With respect to glaucoma surgery, the concept 
of personalized treatment is relevant because sur-
geons have to adapt not only to different patients—
their age and life expectancy, potential systemic 
diseases, psychological state and social environ-
ment—but also to each individual eye with its spe-
cific stage of disease, the initial untreated IOP, optic 
nerve susceptibility, and other potentially relevant 
risk factors.2 There is a wide range of procedures 
that can be adapted to a patient’s individual pro-
file and to the surgeon’s experience.

Recent research has focused on combining deep 
clinical phenotyping with genomics, proteomics, 
and metabolomics in order to find new biomark-
ers that could help stratify patients at risk of scar-
ring.3 This approach is promising and will certainly 
bring new opportunities to the personalization and 
choice of surgical therapy.4

S U C C E S S E S  A N D  R I S K S 
W I T H  T R A B E C U L E C T O M Y

Over the years, trabeculectomy has evolved in terms 
of safety and efficacy, particularly with the use of 
antimetabolites, representing today the gold stan-
dard with which all other surgeries are compared. 
Well-performed trabeculectomy with antifibrotics 
has an overall success rate of 87% at 2 years5 and 
performs better than tubes as primary surgery.6 
When reaching postoperative IOPs in the low teens, 
levels targeted in particular for advanced disease, 
the technique has been reported to reduce the rate 
of progression on longer follow-up.7,8

However, there are cases with a higher risk of 
failure or complications following trabeculectomy, 
particularly with the use of mitomycin-C or 5-flu-
orouracil. Patients with multiple operations, sec-

ondary glaucoma, complex anterior segment dys-
genesis, or aphakia would be better candidates for 
tubes,6 whereas patients with advanced glaucoma 
or highly myopic eyes or young male patients with 
myopia should be offered a less-invasive approach 
in order to reduce complication rates. 

While controversial, nonpenetrating surgery can 
be a reasonable alternative to trabec-
ulectomy for primary and secondary 
open-angle glaucoma. It significantly 
reduces postoperative complications 
while providing good long-term IOP 
control.9,10 

Deep sclerectomy and canaloplasty 
with 360° probing of the Schlemm’s 
canal can be performed as standalone 
procedures or in combination; however, 
in general these interventions are per-
formed by only a handful of surgeons 
because of their surgical complexity 
or difficulty and the long learning 
curve in mastering the techniques. 
In addition, these procedures are rather time-con-
suming in the learning phase, which is usually not 
compatible with a busy outpatient surgical theater.

C O N S I D E R A T I O N S  W I T H  M I G S
A new group of very heterogeneous surgical mo-
dalities has emerged recently, collectively known as 
microinvasive glaucoma surgery (MIGS), the proce-
dure is supposed to be minimally or microinvasive 
and thus safer and quicker than conventional glau-
coma surgery. This makes the procedure particu-
larly appealing for early and moderate disease and 
for younger, professionally active patients who seek 
few complications and a quick recovery. In addition, 
MIGS is supposed to lower the burden of medica-
tion, which appears to be an important factor for 
most patients with mild to moderate glaucoma, for 
whom most MIGS devices are approved.11

Although the hope generated by these innova-
tions for both patients and surgeons is indisputable, 
there needs to be a clear definition of the real value, 
position, and indication of these new techniques 
based on scientific, medical, and economic argu-
ments. There are several unmet needs with MIGS 
and other devices that are often wrongly referred 
to MIGS, discussed as follows.

LACK OF CLEAR DEFINITION
Different devices and techniques are coined MIGS 
although each has physical and surgical particulari-
ties that affect the associated learning curve, the 
invasiveness of the procedure, and its safety and 
efficacy. According to European Glaucoma Society 
Guidelines, the terms microinvasive or minimally 

invasive are based on the notion of 
the extent of conjunctival dissec-
tion: only techniques and devices 
with minimal scleral and conjunc-
tival manipulation should be called 
MIGS. Devices that need conjunc-
tival preparation, additional use of 
high concentrations of mitomycin C, 
or invasive postoperative manipula-
tion performed in operating rooms 
should not be called MIGS. This is in 
line with the 5th edition of the Euro-
pean Glaucoma Society Guidelines: 
MIGS devices are defined as those 
that enter the anterior chamber and 

target the trabecular meshwork, Schlemm’s canal, 
or suprachoroidal space without manipulating the 
conjunctiva and sclera. Thus, the devices (Xen gel 
stent, Allergan) and (PreserFlo microshunt, Santen 
Inc.)  are excluded.12

PUBLICATION QUALITY
More robust studies to compare MIGS techniques 
and devices with conventional surgeries and with 
one other are needed. MIGS devices have been used 
in combination with cataract surgery in some stud-
ies, thereby confounding the IOP-lowering effect 
of the device and the effect of phacoemulsifica-
tion. We find that others carry biases that range 
from conflict of interest, selection, and performance 
bias to detection, attrition, and reporting biases.13 

Contradictory results reported in some publica-
tions may affect the credibility of the authors and 
companies. In 1 article in which the authors report 
22 cases (11.9%) of reformation of the anterior 
chamber, they state that only 3 cases had hypoto-
nia and no cases had a narrow anterior chamber.14 

A recent publication in a journal with a high 
impact factor reported the pleasant sensation of the 
ocular surface stated by the 5 patients included in 

MIGS helping to personalize 
glaucoma surgery options 
Although minimally invasive procedure gives hope, additional research is required
By Gordana Sunaric-Mégevand, MD, and Alain M. Bron, MD; Special to Ophthalmology Times®

 ◗ Minimally invasive 
glaucoma surgery is 
appealing to both 
surgeons and patients 
with glaucoma. 
However, it should not 
be adopted without 
further high-quality 
research and careful 
reporting. 
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the trial but omitted to mention postoperative IOP 
as 1 of the most important end points.15

POORLY ESTABLISHED COST-EFFECTIVENESS BALANCE
The author of a recent publication stated that some 
devices increase the cost of cataract surgery with-
out any benefit and that phacoemulsification alone 
is better than most MIGS in early-stage glaucoma, 
giving a drop in IOP that can last for several years.16 

Among several other studies on the subject is a 
report, that includes results from 5 years of follow-
up show that minimally invasive glaucoma surgery 
(MIGS) with simultaneous implantation of 2 trabecu-
lar microbypass stents (iStent Inject, Glaukos) com-
bined with phacoemulsification is safe and provides 
durable moderate lowering of IOP.

Another study found that the implantation of 2 
trabecular micro-bypass stents is a safe and effec-
tive standalone treatment for open-angle glaucoma 
that provides long-term reduction of IOP previously 
uncontrolled by a single topical medication.

There are financial considerations, with the cost of 
MIGS devices in most European countries is approx-
imately 1000 Euros, far higher than the usual cost 
of surgical glaucoma management. 

MIGS and other new devices would be cost-effec-
tive in cases where they would allow for complete 
and prolonged cessation of topical drugs. Two recent 
Cochrane reviews stated that the iStent (Glaukos) 
and Hydrus MIGS devices reduce the need for drugs 
to some extent but do not erase the need for medi-
cation completely.17,18 In addition, the number of 
postoperative visits and manipulations as well as 
reoperations is not reduced, in particular for those 
devices relaying on subconjunctival blebs (Xen gel 
stent, Allergan; Preserflo microshunt, Santen).14

CONFLICTS OF INTEREST
It is common and highly desirable for key opinion 
leaders (KOLs) and societies to advise companies on 
new developments and to promote their utilization. 
There can be instances when transparency is                      
important. For example, during a meeting or in a 

publication, a KOL may praises devices/MIGS from 
one manufacturer over a competitor, which may raise 
the question of interests other than scientific. Trans-
parency at all levels is of the utmost importance for 
the sake of scientific rigor and patient safety.

UNCERTAIN INDICATIONS
The apparent ease of the technique praised by the 
manufacturer, in particular when combined with 
phacoemulsification, may lead to misinterpretation 
by ophthalmologists and bring confusion between 
treating a disease (glaucoma) and treating its risk 
factor, ocular hypertension. Most MIGS and subcon-
junctival devices lower IOP to the mid-teens and are 
therefore indicated for early or moderate glaucoma. 
However, it can be speculated that in many of these 
cases, instead of the combined phaco-MIGS surgery, 
a simple lens extraction would have been sufficient 
to lower the IOP. More research may be needed to 
validate this belief. 

Indeed, a recent article based on Medicare data 
reported that 41.2% of the operated patients had not 
received IOP-lowering treatment before the combined 
phaco-MIGS surgery and 29.5% had received only 
monotherapy.19 The paradigm has changed given 
the lower risk associated with MIGS compared with 
more invasive procedures. 

Moreover, the fees for surgery in different coun-
tries and continents vary significantly when MIGS 
is added to cataract surgery. On the other hand, it 

will be of interest to establish whether MIGS in the 
long run will be able to lower the rate of progres-
sion of the disease while reducing IOP.

It also is important to validate the technique in a 
controlled manner before accepting the results. Fur-
ther studies are needed to validate this approach.

C O N C L U S I O N S
We are certainly advancing in the process of a per-
sonalized approach to glaucoma surgery; 1 size does 
not fit all. The many options available allow us to 
better stratify surgical treatment according to the 
stage of the disease, the age of the patient, and the 
presence of other systemic and/or local conditions 
as well as the expectations of each patient. 

Although the hopes of the patients and the targets 
of the clinicians are the same, the expression of the 
requirements may differ. For a patient, the main pri-
orities may include keeping their independence and 
their ability to drive as well as using the least pos-
sible topical medication, whereas the surgeon’s pri-
orities are target IOP, reduced disease progression, 
and the safety of the procedure. 

The aims are complementary, and it should be 
possible to achieve both in a particular patient via a 
customized intervention. 

However, the choice of surgical treatment should be 
evidence-based, in particular with new techniques, 
and this can only be achieved by performing robust 
randomized controlled trials as well as analyzing 

1 Surgical treatment should be selected 
according to the stage of the disease, the 
patient’s life expectancy, the presence of 
particular conditions or risk factors, and 
patient expectations.

2 Trabeculectomy is still the gold standard 
procedure with which all other surgeries 
are compared. Trabeculectomy provides 
low postoperative IOP, which is of particular 
benefit for advanced disease.

3 Although MIGS research has produced a lot 
of data, a more evidence-based approach and 
better transparency are needed for the long-
term success of MIGS.

4 Despite the market withdrawals of several 
devices and current limitations, MIGS still 
represents a reasonable hope for some 
patients with glaucoma with well-defined 
indications.

PERSONALIZE
( Continued from page 17 )

“Although the hopes 
of the patients and 
the targets of the 
clinicians are the same, 
the expression of the 
requirements may differ.”

– Alain M. Bron, MD
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patient-related outcomes to confirm the validity 
and indication of each of the new techniques 
compared with conventional glaucoma surgery.

Despite the disappointments, market with-
drawals of several devices, and current lim-
itations, MIGS still represents a reasonable 
hope for some patients with glaucoma with 
well-defined indications. Indeed, MIGS has 
brought new options to the management of 
glaucoma and has revived interest in the dis-
ease not only for glaucoma specialists but also 
for general ophthalmologists. 

However, we should not sacrifice good prac-
tice and evidence for misplaced interest or 
misjudgment. In the interest of our patients, 
we must retain evidence and transparency. 
Although all innovation is paved with diffi-
culty, the effort is worthwhile.

Further steps to improve precision in surgi-
cal management of glaucoma may come with 
new diagnostic assessment tools of the outflow 
pathways, with better knowledge of genetic 
influence of the healing process, and use of 
big data and artificial intelligence. However, 
although fascinating and expanding, these 
novelties are not yet designed for daily clini-
cal practice. ■
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I
t is vital for ophthalmologists to differentiate 
ocular nystagmus, saccadic disorders, and cen-
tral nervous system nystagmus to reach the 
correct diagnosis and decide on the manage-
ment, according to Raymond Buncic, MD, CM, 
FRCSC, a senior clinical neuro-ophthalmolo-
gist in the Department of Ophthalmology and 

Vision Sciences at the Hospital for Sick Children in 
Toronto, Canada. 

Buncic recommended that ophthalmologists pay 
studied attention to the direction of eye movements, 
the speed of movement, and the presence or absence 
of patterns in the movement.

“We need to first differentiate between the type 
of eye movement and categorize it as an ocular nys-
tagmus or not,” he explained. “We need to know 
if it is truly nystagmus at all and differentiate it 
from a saccadic disorder like opsoclonus, which 
may require a more general medical assessment 
and management.”

One of the key characteristics of nystagmus is 
that it most often has a slow phase during its repeti-
tive eye movement, Buncic said. In contrast, sac-
cadic disorders feature no slow phase, are irregular 
and fixation dependent, have vari-
able movement, and lack recogniz-
able patterns and a repetitive nature, 
he said.

“It can be hard to tell if there is 
slow movement because the move-
ments are so fast,” Buncic explained. 
“We also look for patterns of move-
ment to see if it is the same nystag-
mus over and over. We look at eyes 
for symmetry of movement.”

Once an ophthalmologist has 
decided that the presentation is nys-
tagmus, then it must be determined if it is an ocular 
type of nystagmus or a neurological type of nystag-
mus, according to Buncic. 

To differentiate between ocular and neurological 
nystagmus, clinicians need to consider features that 
might provide clues as to the nature of the nystag-
mus, he explained. In ocular nystagmus, vision is 
often affected, intensity is variable, and movement 
is usually constantly monoplanar (ie, not changing 
direction from horizontal to vertical). In contrast, in 
neurological nystagmus, there is often oscillopsia, 

movement is multidirectional, and there is a repeti-
tive pattern of movement (ie, downbeat nystagmus 
or see-saw nystagmus).

In cases of ocular nystagmus with movements 
in the horizontal plane, conversion to a vertical 
nystagmus in up or down gaze indicates more of a 
neurological problem, Buncic noted. 

Some forms of nystagmus can be more easily 
detected than others because of the small ampli-
tude of movements. 

“Typically, the movements are either slow in both 
directions (pendular) or slow in one and quick or 
jerky in the other (jerk nystagmus) in primary gaze,” 
he said. 

In cases of incomplete albinism, when iris trans-
illumination may be difficult to see with the micro-
scope in the moving eyes, multichannel visual evoked 
potentials (VEP) are useful to demonstrate the abnor-
mal chiasmal visual fiber crossing that exists in 
albinism, explained Buncic.

Assessing for infantile nystagmus involves obtain-
ing developmental and family history and perform-
ing a clinical assessment of vision. Buncic stressed 
that it is critical to consider the presence of any 

abnormality that may be impeding 
vision in the front or back of the eye.

Some of those conditions, such as 
cataract, maculopathy, foveal hypo-
plasia, optic nerve hypoplasia, or atro-
phy, are usually obvious on exami-
nation, according to Buncic. 

“Some of these will require a neuro-
logical investigation,” he noted. “The 
ocular exam is very important and 
involves documentation with pho-
tography and OCT [optical coherence 
tomography]. This gives us a chance 

to look back and contemplate when we have a few 
quiet moments for further analysis.”

When a less obvious retinal problem such as a 
retinal dystrophy is suspected or the fundus looks 
normal, an electroretinogram will usually prove help-
ful in establishing the diagnosis, Buncic pointed out.

If spasmus nutans, usually characterized by excep-
tionally large amplitude head bobbing and abnor-
mal head posture, is suspected, imaging should be 
conducted to rule out the rare, reported cause of an 
optic nerve tumor (optic glioma), he said. 

In a series of infants with nystagmus presenting 
with optic pathway gliomas at the Hospital for Sick 
Children, Buncic noted that the main diagnostic 
trait was later onset. 

“The overriding diagnostic characteristic was 
slightly later onset, 3 months or later after birth,” 
he said. “The other main criterion was initial 
uniocularity.”

Buncic and co-investigators did not find any cases 
of spasmus nutans in their series of optic pathway 
gliomas, but spasmus nutans is reported in these 
gliomas in the literature.

Monocular nystagmus is a clue toward either ambly-
opia or an optic pathway glioma, Buncic explained.

“There should be supporting evidence for amblyo-
pia if you are going to make that diagnosis,” he said. 

As a rule, if a neurological nystagmus is sus-
pected, a child should be referred for magnetic res-
onance imaging and for management by a neurolo-
gist, he said. 

The 2 most important saccadic disorders to keep 
in mind are opsoclonus-myoclonus syndrome, which 
can be caused by a neuroblastoma in children or 
be parainfectious, and the intermittent, voluntary 
“nystagmus” in children, which is benign but can 
be very alarming and distressing to parents when 
children continue to engage in this activity, Bun-
cic concluded. ■

A patient’s eye movements 
can unlock diagnosis
First step is ruling out ocular nystagmus, saccadic disorder
By Louise Gagnon; Reviewed by Raymond Buncic, MD, CM, FRCSC

RAYMOND BUNCIC, CM, MD, FRCSC
p: 416/813-8919
This article is based on a presentation at the virtual Jack Crawford Day Conference, a pe-
diatric ophthalmology update. Buncic has no financial disclosures related to this content. 

 ◗ Physicians have 
found that some 
forms of nystagmus 
can be more easily 
detected than others 
because of the 
small amplitude of 
movements. 

TAKE-HOME 

“The ocular exam is 
very important and 
involves documentation 
with photography and 
OCT.”

– Raymond Buncic, MD, CM, FRCSC
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Explore the eye-opening breakthroughs that 
revealed some of nature’s most elusive 
mechanisms of disease.

Diseases are complex multifactorial processes 
with “hidden” pathways. These potential 
“predators” can lurk undetected behind the scenes 
in disease, as we focus on more familiar enemies. 
As research advances and continues to explore 
new directions in the � ght against disease, the 
potential bene� ts of exposing these hidden threats 
are what keep researchers investigating and 
patients hoping.

The Ophthalmology world has recently 
uncovered its own hidden threat in DME and 
nAMD – Angiopoietin-2 (Ang-2). As the story
of its dual-action mechanism unfolds, acting both 
as an independent driver of retinal vascular 
disease and an ampli� er of the well-known VEGF, 
Dr Quezada Ruiz explores other fascinating 
pathological tales of the unexpected.

The bacterial intruder behind gastritis 
and peptic ulcers
We start with a story that’s as famous for its 
scienti� c method as it is for its discovery. 

Psychosocial factors, such as stress, were once 
considered the main cause of gastritis and gastric 
ulcers.1 Two researchers, Barry Marshall and 
Arthur Morris, suspected otherwise, focusing 
instead on a seemingly innocuous bacterium, 
Helicobacter pylori.2

In their legendary experiments, these gastric 
pioneers tested the effects of H. pylori colonization 
in the most personal way possible – by ingesting 
it.3,4 Both developed gastritis, demonstrating
that H. pylori induces in� ammation of the
gastric mucosa.2,3,4

The role of H. pylori as a bacterial intruder
has since been linked with a variety of upper 
gastrointestinal disorders, like mucosa-associated 
lymphoid tissue lymphoma and gastric cancer.2

The successful unveiling of this key player is 
testament to the curiosity and resilience of the 
scienti� c community, but it’s not the only 
signi� cant hidden predator in our midst...

The cloaking device for cancer
Our immune systems are well attuned to 
differentiating friend from foe. It’s what keeps
us healthy and protects us from disease. We now 
know cancer cells have evolved to exploit this to 
their advantage.

In their groundbreaking work, Tasuku Honjo 
and team discovered that some types of cancer 
cells express large amounts of programmed-death 
ligand-1 (PD-L1), a marker found on healthy 
cells.5,6 This PD-L1 coat creates a cloaking device, 
making the cancer appear normal to T cells and 
preventing the immune system from locating
and destroying the cancer on its own.5,6,7

By hiding behind our body’s own immune 
processes, cancers demonstrate the remarkable 
ability to avoid detection. But there are other
ways pathological predators have remained hidden 
from researchers. 

The agitator behind thyroid-associated 
ophthalmopathy (TAO)
Some pathological processes in ophthalmopathy 
have been hiding in the shadows, not masked
by a cloak, but by more notorious pathways. 

In TAO, a complication of Grave’s disease, the 
thyroid-stimulating hormone (TSH) pathway has 
traditionally been the focal pathological process.8,9

Pathogenic TSH antibodies disrupt signaling 
within the pathway, leading to hyperthyroidism.10

Here, the plot thickens. Pathogenic insulin-like 
growth factor-1 (IGF-1) antibodies stoke the 
disease process by activating the IGF-1 pathway, 
sensitizing the body to the already devastating 
effects of TSH dysfunction.9

Intriguingly, blocking IGF-1 receptor (IGF-1R) 
activation can block signaling initiated by TSH,9

suggesting IGF-1 may actually control the TSH 
pathway. This not only increases suspicion around 
TSH, but also around pathogenic IGF-I antibodies 
as the unexpected agitator behind the TAO 
pathophysiology.9

However, these aren’t the only pathological 
pathways in eye disease to behave with a 
potentially destructive duality. 

The hidden accomplice behind DME 
and nAMD
There’s potentially more to DME and nAMD than 
meets the eye. For 15 years, VEGF has held the 
spotlight as a key driver in retinal diseases like 
DME and nAMD.11 We now know it may not be the 
only driver of the vascular instability that fuels 
these diseases. Its hidden accomplice, Ang-2,
may play a signi� cant role through its interaction 
with the Tie2 receptor.12

Recent research suggests that the Ang-2/Tie2 
pathway independently drives disease while 
simultaneously amplifying the negative effects

of VEGF. These two pathways promote a damaging 
combination of in� ammation, leakage and 
pathological neovascularization that may lead to a 
devastating loss of vision.12 It’s clear there may be 
more to DME and nAMD than meets the eye.

Curiosity and a desire to overcome our most 
challenging diseases, with the greatest patient 
impact, continue to drive us in pushing the 
boundaries of our understanding. Every hidden 
predator we uncover along the way helps us take 
another step forward in advancing the science.

Internal eye landscape illustrating Ang-2/Tie2 and VEGF pathways
When Ang-2 outcompetes Ang-1 to successfully bind with the Tie2 receptor, it both drives disease by 
enhancing infl ammation, and amplifying the eff ects of VEGF. Discover more at thehiddenpredator.com.

ADVERTORIAL

Dr Quezada Ruiz
Genentech, USA 

Uncovering hidden drivers of disease
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Improving macular pathology 
detection in telemedicine screening
Dual imaging may reduce costs, unnecessary referrals, telehealth study results show
By Cheryl Guttman Krader; Reviewed by Lloyd P. Aiello, MD, PhD

FINDINGS OF A retrospective, comparative 
cohort study demonstrate benefit for integration of 
spectral-domain optical coherence tomography (SD-
OCT) with ultra-widefield (UWF) imaging in a diabetic 
retinopathy (DR) telemedicine screening program.

Lloyd P. Aiello, MD, PhD, presented study data 
from 422 eyes of 211 patients with diabetes who were 
consecutively imaged between January 8 and March 
16, 2020, using the commercially available platform 
Monaco (Optos), which allows SD-OCT and UWF 
imaging in a single sitting. Participants were seen in 
a UWF image-based DR teleophthalmology program 
at Joslin Diabetes Center in Boston, Massachusetts.

The results showed that the dual imaging substan-
tially increased detection and reduced false positive 
assessments of diabetic macular edema (DME) and 
epiretinal membrane (ERM).

“Given the reduced effort, compact footprint, and 
reduced overall cost of integrated SD-OCT/UWF devices, 
their use in large DR screening programs could sub-
stantially improve disease identification and reduce 
unnecessary referrals,” said Aiello, a professor of oph-
thalmology at Harvard Medical School and director of 
the Beetham Eye Institute of Joslin Diabetes Center.

“However, it should be noted that this study only 
evaluated 422 eyes and all images were evaluated 
in a centralized reading center using standardized 
protocols,” he said. “Thus, the applicability of the 
findings in other settings is unknown.”

Because FDA approval of normative OCT mea-
surements for the Monaco instrument is pending, 
the OCT images were evaluated qualitatively using a 
standardized template. Each scan was evaluated for 
macular pathology, including looking at the foveal 

contour and looking for macular edema, ERM, signs 
of macular degeneration, and other macular diseases. 
The UWF graders were masked to the OCT images 
and OCT findings, and graders evaluating the SD-
OCT images were masked to the UWF images.

The 211 patients included in the study had a mean 
age of 53.5 years. Based on UWF grading, DR was 
absent in 58% of eyes and 93% of eyes had no DME. 
Eyes with DR spanned the spectrum of severity, but 
the distribution was weighted toward less severe dis-
ease with most eyes having mild nonproliferative DR. 
Sixty eyes (14.2%) were graded as having referrable 
DR, which was defined as moderate nonproliferative 
DR or worse or any level of macular edema. 

With UWF imaging, less than 1% of eyes were 
ungradable for determining DR severity and less than 
1% were ungradable for determining DME presence. 
For both modalities, less than 1% were ungradable 
for overall macular pathology.

Macular pathology was identified by UWF in 8.1% 
of eyes and in 13% of eyes by OCT imaging. DME 
was the most commonly identified pathology on UWF 
imaging (75%) but accounted for only 36% of macular 
disease identified by OCT. ERM accounted for 29% 
of macular pathology on UWF imaging but 52.7% 
of macular disease by OCT.

Comparisons between the UWF and SD-OCT grad-
ings showed good agreement when the determination 
was that DME was not present—when UWF imaging 
alone found DME was not present, SD-OCT found DME 
in only 1.5% of those eyes. When the UWF image 
grading identified DME present, the determination 
was not confirmed by SD-OCT in 75% of those cases. 

“Overall, UWF image grading suggested that DME 

was present in 4.7% of eyes, [whereas] grading by 
SD-OCT determined DME was present in only 2.1% 
of the cohort,” Aiello explained. “Thus, UWF alone 
had low sensitivity and low positive predictive value 
for DME detection, but high specificity and high nega-
tive predictive value compared [with] SD-OCT.” 

The results were similar in considering detection of 
clinically significant macular edema (CSME), although 
the sensitivity of UWF was even lower for this diag-
nosis. Approximately 27% of eyes with CSME present 
on SD-OCT were identified by UWF imaging alone.

ERM was detected by UWF image grading in 2.4% 
of eyes and by SD-OCT in 6.8% of eyes. Only 3.4% 
of ERMs detected on SD-OCT images were identified 
on UWF imaging alone. When UWF imaging alone 
found ERM was absent, SD-OCT found an ERM in 
6.8% of eyes. When UWF grading showed that ERM 
was present, however, only 10% of those cases were 
confirmed by SD-OCT. ■

LLOYD P. AIELLO, MD PHD
e: lloydpaul.aiello@joslin.harvard.edu
This article is based on a presentation made at the Association for Research in Vision and 
Ophthalmology’s virtual 2021 annual meeting. Aiello is a consultant to Optos but is not 
paid for his services. 

Subscribe to our 
e-Newsletter to get our 
latest articles.

Age-related macular degeneration, retinal vein occlusion (RVO), and dia-
betic retinopathy (DR) are all commonly treated by injections of an anti-

vascular endothelial growth factor (anti-VEGF) into the eye at intervals to 
slow down disease progress and prevent blindness. 

In collaboration with the ARTORG Center for Biomedical Engineering Research, 
the Inselspital has developed automated Optical Coherence Tomography (OCT) 
analysis tools based on artificial intelligence. 

Based on the first three visits, it was possible to predict if a patient had a 

low or a high treatment demand for both the AMD and the RVO and DME 
groups with similar accuracy. 

According to investigators, the study revealed that it is 
possible to predict at the initial visit and even before the 
first injection if a patient will less often require injections. ■

—OT Staff

AI COULD SOON TELL PATIENTS 
HOW OFTEN TO SEE OPHTHALMOLOGIST  
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tive study of the real-world performance of 
dexamethasone intraocular suspension 9%.5 

E A R L Y  E X P E R I E N C E S
The investigators aimed to characterize sur-
geons’ early experiences with dexamethasone 
intraocular suspension 9% using data from a 
large number of patients and study sites. Data 
were collected from records of 641 eyes of 527 
patients who received the agent at the end of 
cataract surgery between March and Decem-
ber 2019, the months immediately following 
the drug’s market availability. 

In this retrospective study, among those 
eyes with a recorded value at each time point, 
complete anterior chamber cell clearing was 
observed in 40%, 65%, 85%, and 90% at post-
operative days 1, 8, 14, and 30, respectively. 
Targeted best corrected visual acuity was 
achieved in 97% of eyes. Mean IOP at post-
operative day 1 was 18.6 mm Hg, with levels 
decreasing through to postoperative day 30. 
These real-world data from multiple US study 
centers demonstrate the anti-inflammatory 
efficacy and tolerability of dexamethasone 

M
itigating inflammation after cataract surgery 
has always been critical, but heightened 
expectations among today’s refractive cata-
ract surgery patients reinforce that imper-
ative. Despite steady advances in surgical 
techniques, postoperative inflammation, 
if uncontrolled, may result in discomfort, 

delayed recovery, and reduced visual outcomes.1,2 
Although topical corticosteroids and nonsteroidal anti-

inflammatories (NSAIDs) have been the historical standard 
for inflammation control following ocular surgery, the like-
lihood of inconsistent patient adherence to these medica-
tions is high, and this behavior is associated with compro-
mised outcomes. 

The need for targeted anti-inflammatory treatments that 
minimize the challenges associated with topical dosing and 
patient adherence has given rise to innovative drug-deliv-
ery systems, such as dexamethasone intraocular suspension 
9% (Dexycu; EyePoint Pharmaceuticals, Inc), the first sin-
gle-dose, sustained-release intraocular corticosteroid FDA 
approved for inflammation following ocular surgery. This 
liquid suspension is injected at the end of ocular surgery 
using a standard 27-gauge cannula; after an immediate bolus, 
the approximately 2-mm spherule delivers a tapering dose 
of dexamethasone to control inflammation through the first 
postoperative month.

C L I N I C A L  S T U D Y  O U T C O M E S
Impressive phase 3 clinical study outcomes influenced my 
initial decision to offer this drug-delivery option to my pa-
tients.3,4 In one phase 3, randomly assigned, double-masked, 
placebo-controlled trial, significantly more dexamethasone 
intraocular suspension 9%-treated eyes (66%) had anterior 
chamber cell clearing at postoperative day 8 vs 25% of those 
given placebo (vehicle injection).3 In another phase 3, open-
label safety study, dexamethasone intraocular suspension 
9% was found comparable to 4-times-daily topical pred-
nisolone drops.4 

The most common adverse events were increased IOP 
(11.1%), iritis (6.3%), and systemic effects (7.9%, dexameth-
asone intraocular suspension 9% group; 10.9%, predniso-
lone group). Among the patients receiving dexamethasone 
intraocular suspension 9%, 68.7% strongly agreed that not 
having to use eye drops was very convenient.4

R E A L - W O R L D  O U T C O M E S
Further evidence validating my use of this intraocular de-
livery method has emerged from a multicenter retrospec-

Real-world outcomes validate 
intraocular drug delivery method 
Ophthalmologists seek methods to control postoperative inflammation 
By Michael Savetsky, MD; Special to Ophthalmology Times®

Continues on page 26 : Validate

(FIGURE 1) Dexamethasone 
intraocular suspension 9% in the 
posterior chamber at the end of 
cataract surgery. (Image courtesy of 
Michael Savetsky, MD)

(FIGURE 2) Dexamethasone 
intraocular suspension 9% in 
the capsular bag at the end of 
cataract surgery. (Image courtesy of 
Robert Osher, MD)
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intraocular suspension 9% and mirror those of 
the controlled phase 3 clinical trials.4,5

Viewing these real-world results alongside those 
from the phase 3 registration trials can be illus-
trative, especially regarding the patient popula-
tion included. FDA studies generally follow a fairly 
restrictive set of inclusion and exclusion criteria, 
whereas this real-world retrospective study included 
all patients at participating centers who had received 
dexamethasone intraocular suspension 9% during 
the allotted time period, giving a window into the 
drug’s performance in an “unfiltered” population, 
including patients with complicated ocular histo-
ries and comorbidities. 

Although there are some limitations to this type 
of real-world retrospective analysis, the insight 
gained can be very powerful. 

P A T I E N T  S E L E C T I O N
Data from the aforementioned studies, as well as 
my own anecdotal observations, form the basis 
of my dexamethazone intraocular suspenson 9% 
patient selection standards today. In my practice, 
95% of cataract and combined cataract and mini-
mally invasive glaucoma surgery (MIGS) proce-
dures conclude with dexamethasone intraocular 
suspension 9% administration. 

Although the pivotal trials for the drug were con-
ducted in cataract surgery, it is approved for any 
ocular surgery and is now routinely used for post-
operative inflammation control in MIGS and even 
vitreoretinal surgeries.6

Some may wonder whether the option is good 
for every patient. It certainly has its merits, and 
been proven safe. 

I consider nearly every patient to be a candidate 
for dexamethasone intraocular suspension 9%, based 
on its efficacy and safety profile. I find its ability 
to quell postoperative inflammation comparable to 
difluprednate ophthalmic emulsion 0.05% topical 
corticosteroid drops (Durezol; Novartis), which I 
previously relied on for the majority of my patients 
with cataract and cataract/MIGS. 

Patients who may not be appropriate candi-
dates for dexamethasone intraocular suspension 
9% include those who are likely to need their ste-
roid dosage modified at a moment’s notice (eg, 
known steroid responders and patients who have 
advanced glaucoma). For known steroid respond-
ers and those with advanced glaucoma, I would 
prefer to use a topical anti-inflammatory regimen 
I could alter as needed. 

I O P  E L E V A T I O N S
However, in my experience with dexamethasone in-
traocular suspension 9%, IOP elevations in patients 
without additional risk factors may occur within 
the first few postoperative days and resolve with-
out intervention by the end of the first week. In 

general, risk of severe or prolonged IOP elevation in 
patients treated with the agent is low; a post hoc, 
pooled analysis of phase 3 study data found the risk 
of postoperative IOP elevation with dexamethasone 
intraocular suspension 9% was comparable to topi-
cal steroid therapy.7  

C O M P L I C A T E D  P A T I E N T S
Dexamethasone intraocular suspension 9% has 
particular utility in patients with complex histo-
ries and/or inflammatory risk factors. Prior to the 
availability of this sustained-release formulation, I 
would occasionally administer a small amount of 
dexamethasone intracamerally to provide a boost 
of anti-inflammatory prevention in patients at risk 
of elevated postoperative inflammation, such as 
those with uveitis. 

Now I notice that when I administer dexametha-
sone intraocular suspension 9% to a patient with a 
history of uveitis, I see excellent inflammation con-
trol without the use of adjunctive topical steroid.

I N T R A O P E R A T I V E  I R I S  B L E E D
As another example, I recently operated on a patient 
with diabetes who had an intraoperative iris bleed. 
I was able to wash out about 95% of the blood cells 
from the anterior chamber but could not clear the 
remainder. I injected dexamethasone intraocular sus-
pension 9% into the posterior chamber and saw the 
patient at 1, 3, and 7 days postoperatively. By day 3, 
he had almost no cells in the anterior chamber, and 
by 1 week he was fully clear. 

This is the type of patient whom I would nor-
mally expect to experience significant inflammation 
and possibly even require additional postoperative 
steroid eye drops, but neither of those occurred, 
which speaks to the potency of dexamethasone 
intraocular suspension 9%.

In addition to using dexamethasone intraocular 
suspension 9%, I continue to prescribe a once-daily 
topical NSAID, either bromfenac ophthalmic solu-
tion 0.07% (Prolensa; Bausch + Lomb) or nepafe-
nac ophthalmic suspension 0.3% (Ilevro; Novartis). 
One drop is easy for the patient to remember, and 
I have always given an NSAID postoperatively for 
prophylaxis of cystoid macular edema.

C O N C L U S I O N S
The use of dexamethasone intraocular suspension 
9% takes the responsibility of postoperative in-
flammation out of the patients’ hands, which is 
helpful to them and me. 
They gain the convenience that comes with not 
having to procure topical steroids, administer them 
correctly, or remember to use them multiple times 
a day, according to the tapering schedule. I ben-
efit because I can be sure that patients have anti-
inflammatory coverage in place, which in turn 
improves surgical outcomes. ■
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ADMINISTRATION
TECHNIQUE 
Because dexamethasone intraocular sus-
pension 9% is injected at the very end of 
a case, it does not influence my surgical 
technique or decisions. But there is some 
nuance to administering this very small vol-
ume (0.005 mL) of drug into the eye. When 
I began using dexamethasone intraocular 
suspension 9%, I injected into the sulcus 
(Figure 1 on Page 23), but I now inject into 
the lenticular capsule, just at the IOL optic 
edge (Figure 2 on Page 23). This technique 
has been more successful for me because 
the droplet is easier to visualize and the 
optic edge predictably holds it in place as I 
withdraw my cannula. With this newer tech-
nique, the dexamethasone intraocular sus-
pension 9% droplet rarely migrates into the 
anterior chamber; however, migration into 
the anterior chamber has not resulted in any 
lasting issues. Localized corneal edema, if 
it occurs, has always resolved within about 
a week. I recommend making sure that the 
wounds are well hydrated and the chamber is 
watertight before injecting the drug, because 
some egress of fluid can be expected when 
the cannula enters the eye. ■
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Phase 2/3 results show teprotumumab 
effective treatment option for TED
Sustained findings over long term indicate no rebound of disease
By Lynda Charters; Reviewed by George J. Kahaly, MD, PhD

POOLED DATA FROM the phase 2 and 3 
clinical trials of teprotumumab-trbw, (Tepezza; Ho-
rizon Therapeutics) showed that the drug signifi-

cantly improved the clinical course 
of active thyroid eye disease (TED) 
over the long term in many patients 
and even in those with more severe 
baseline disease.

TED is characterized by inflam-
mation and proptosis and diplopia 
refractory to treatment. Teprotu-

mumab, which seems to be an important therapeutic 
advancement for this patient population, is an insulin-
like growth factor 1 receptor–inhibiting monoclonal 
antibody that received FDA approval in January 2020, 
based on 2 double-masked, placebo-controlled, mul-
ticenter, randomized trials carried out in the United 
States and Europe. 

George J. Kahaly, MD, PhD, and colleagues took 
their investigation a step further in the current pooled 
analysis, focusing on proptosis and diplopia by evalu-
ating the short- and long-term aggregate response to 
teprotumumab from the pair of phase 2 and phase 3 

trials. He is a professor of medicine and endocrinol-
ogy/metabolism, Department of Medicine I, Johannes 
Gutenberg University Medical Center, Mainz, Germany.

In those 24-week studies, the patients received either 
active treatment or placebo once every 3 weeks, for 
a total of 8 infusions. Patients were evaluated at 7, 
24, and 51 weeks after the last infusion of teprotu-
mumab. The investigators calculated the composite 
outcome of the data from the 2 trials as the propor-
tions of patients with improvement in 1 eye in at 
least 2 of these parameters: proptosis, diplopia, eyelid 
swelling, lid aperture, global motility, and the Clinical 
Activity Score (CAS) without decreases in at least 2 
of these in either eye. Eighty-four patients were ran-
domly assigned to teprotumumab and 87 to placebo. 

At the 24-week evaluation, the authors reported 
that more patients randomly assigned to teprotu-
mumab achieved a minimal 2-mm decrease in pro-
ptosis compared with placebo—77% vs 15%, respec-
tively, a difference that achieved significance (P < 
.0001). The number of diplopia responders was also 
significantly higher with teprotumumab than pla-
cebo at week 24—70% vs 18%, respectively, except 

among tobacco users and those with a low thyrotropin 
binding inhibiting immunoglobulin serum concentra-
tion. Large improvements in quality of life also were 
seen. The beneficial results also withstood the test 
of time. Seven weeks after the last dose of teprotu-
mumab, the following responses were seen: proptosis 
(87%), diplopia (66%), and the composite ophthal-
mic response (92%). There was no evidence of acute 
TED rebound 7 weeks after the last drug infusion. 
No new safety concerns were found during follow-up 
or in the pooled analysis compared with the safety 
evaluation in the 24-week studies. ■
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approved for the treatment of TED. 
Before the approval of teprotumumab-trbw, patients 

with TED had to wait up to 3 years, sometimes 
longer, for their disease to progress from the acute 
phase to the chronic phase to become candidates 
for a series of surgeries to help restore vision and 
appearance of their eyes. During the acute phase, 
patients have the option of taking steroids to help 
ease symptoms, but when used in high doses, ste-
roids can cause serious adverse effects. 

Surgeries such as orbital decompression and eye-
lid repositioning remain important tools in the tool-
box for patients in the chronic phase of the disease. 
I have seen firsthand that many patients are reluc-
tant to have surgery unless absolutely necessary. But 
with teprotumumab-trbw, there is now an effective 
and safe option that allows us to intervene earlier.  

 In the Tepezza phase 3 clinical trial, 82.9% of 

patients treated with teprotumumab-trbw had at 
least a 2-mm reduction in proptosis, compared with 
9.5% of patients treated with placebo, without dete-
rioration in the fellow eye at week 24. Additionally, 
67.9% of patients treated with teprotumumab-trbw 
had a change from baseline of at least 1 grade in dip-
lopia at week 24 compared with 28.6% of patients 
treated with placebo. Based on the trial and in my 
experience, adverse effects are generally tolerable 
and resolve during or after treatment.  

At my center, teprotumumab-trbw has changed 
the way that we treat patients with TED. We now 
have a medicine that targets the root cause of the 
disease and can stop the progression of symptoms. 
My experience has been positive, with patients often 
saying they feel like themselves again. What’s most 
exciting is when patients say they can drive again 
and that they have more independence.  

There is also growing evidence supporting the 
use of teprotumumab-trbw in patients with chronic 
TED. During the chronic phase, inflammation behind 
the eye stops or slows, but signs and symptoms 
often remain. 

In late 2020, COVID-19 presented the TED commu-
nity with another challenge. The government ordered 
the contract manufacturer that makes teprotumumab-
trbw to prioritize the production of a COVID-19 vac-
cine. This caused a disruption in the availability 
of teprotumumab-trbw. Now that the medicine is 
available again and I am deciding how to resume 
treatment, I refer to the clinical trial data as a guide. 
The efficacy and durability of teprotumumab-trbw 
is based on the completion of all 8 infusions. I plan 
to have my patients resume where they left off and 
complete all 8 treatments. ■
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A
pproximately 30% of patients with uveitis 
develop vision impairment from macular ede-
ma.1,2 Uveitic macular edema (UME) occurs 
more often in cases of intermediate uveitis 

(causing inflammation primarily in the vitreous) or poste-
rior uveitis (primarily retinal or choroidal inflammation) 
and less often in cases of anterior uveitis.1,3 By providing 
early diagnosis and treatment, clinicians can help prevent 
permanent UME-related visual impairment.2 Here are 3 
things you should know about UME in your patients.

1 UME can arise from a 
variety of causes.

Infectious causes of UME include Lyme 
disease, herpes simplex virus, syphilis, 

toxoplasmosis, and tuberculosis.3 Noninfectious causes 
include HLA-B27–positive uveitis associated with psori-
asis, ankylosing spondylitis, inflammatory bowel disease, 
and reactive arthritis, with UME occurring in up to one-
third of these cases. Other noninfectious causes include 
juvenile idiopathic arthritis (JIA), sarcoidosis, multiple 
sclerosis (MS), and Behçet disease.

MS is associated with a 10-fold higher risk of interme-
diate uveitis, which is often accompanied by retinal vascu-
litis, whereas JIA typically causes chronic anterior uveitis, 
and HLA-B27–positive uveitis may cause 
anterior or intermediate uveitis or both.3 

The evaluation of UME requires 
assessing the patient for past ocular 
surgery or trauma; signs or symptoms 
of disease involving the skin, lungs, 
digestive tract, nervous system, and 
joints; and risk factors for sexually 
transmitted disease, Lyme dis-
ease, cat scratch disease, and 
toxoplasmosis.3

2 Corticosteroids remain a 
mainstay of UME 
treatment. 

UME may respond better to treatment 
in its early stages compared with more chronic cases that 
feature inflammation-related structural changes.4 Along 
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Things You Should Know 
About Uveitic Macular Edema3

Evaluating UME requires 
assessing signs and symptoms 
of disease affecting:

 ɋ skin
 ɋ lungs
 ɋ digestive tract

 ɋ nervous system
 ɋ joints
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1  Which of the following diseases is associated with a 10-fold risk of intermediate uveitis that is often accompanied by retinal vasculitis? 

A.	 Inflammatory	bowel	disease
B. Juvenile idiopathic arthritis

C. Multiple sclerosis 
D. Sarcoidosis

2  The results of the phase 3 PEACHTREE trial evaluating a suprachoroidal formulation of triamcinolone acetonide in patients with noninfectious UME showed 
which	of	the	following	findings	in	the	treated	versus	control	group?

A. Lower rate of cataract incidence
B. Higher rate of corticosteroid-associated IOP 

C.	 Significantly	higher	chance	of	15-letter	or	greater	gain	in	best-
corrected visual acuity

D.	 Trend	toward	greater	reduction	in	central	subfield	thickness
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with appropriate treatment of underlying infections in 
infectious UME, the main therapy for UME is cortico-
steroids, given locally or systemically.3,4 In most cases, 
corticosteroids provide significant improvement of UME 
via immunosuppression and reduction 
of inflammation.5 Various cortico-
steroid formulations offer varying 
effectiveness and safety in UME.

Topical use. Topical corticosteroids 
generally have minimal effect on macular edema and 
are usually reserved for milder cases related to anterior 
uveitis.4,5 Topicals are associated with risk of cataracts 
and increased intraocular pressure (IOP). 

Periocular use. Periocular corticosteroids can be ad-
ministered as sub-Tenon, subconjunctival, orbital floor, 
transseptal, or retrobulbar injections. Triamcinolone 
acetonide and methylprednisolone acetate are commonly 
used periocular corticosteroids.1 This approach is often 
effective in managing UME, although repeated injections 
are often needed for recurrences. Adverse effects can 
include cataract progression and ocular hypertension, as 
well as eyelid ptosis.5

Intravitreal (IVT) use. IVT triamcinolone injections 
have shown evidence of greater effectiveness than periocu-
lar injections, although with more adverse effects.1,4 These 
include a high rate of posterior subcapsular cataract and 
increased IOP, particularly after repeated injections. 

In the POINT trial, patients with noninfectious uve-
itis and macular edema were randomly assigned to re-
ceive periocular or IVT triamcinolone acetonide or IVT 
dexamethasone implant.6 At 8 weeks, all groups showed 
significant reductions in central subfield thickness, but 

IVT triamcinolone and dexamethasone implant 
were superior to periocular triamcinolone, and 
the dexamethasone implant was noninferior 

to IVT triamcinolone. In addition, through 8 
weeks, both IVT therapies, compared with the perioc-
ular treatment, were associated with greater resolution 
of UME. Both IVT groups, compared with the perio-
cular group, had significantly greater improvement in 
best-corrected visual acuity from baseline. In terms of 
safety, the IVT groups had greater risk of IOP of 24 mm 
Hg or higher (HR, 1.83).

A recent systematic review of 20 articles assessing the 
use of IVT dexamethasone implant for treating inter-
mediate-, posterior-, and panuveitis found an average 
decrease in central retinal thickness of 42.7%, leading the 
authors to call it an “effective option” for posterior uveitis 
with macular edema.7 Adverse events included cataracts, 
posterior subcapsular opacities, and elevated IOP. The 
implant is approved for noninfectious posterior uveitis, 

diabetic macular edema, and macular edema secondary 
to branch or central retinal vein occlusion.8

Systemic use. Oral prednisone may be used in cases 
of uveitis that threaten vision, bilateral inflammatory 
macular edema, or macular edema that persists after top-
ical corticosteroids.4 The patient may require induction 
with a relatively high dose, which is tapered after the 
patient reaches optimal visual acuity. However, systemic 
use must be weighed against a risk of hyperglycemia, 
hypertension, progression of glaucoma and cataracts, 
and other adverse effects.

3 Investigational agent  
puts spotlight on 
suprachoroidal space.

A formulation of triamcinolone ace-
tonide delivered into the suprachoroidal space—an area 
between the choroid and the sclera, delineated by the 
scleral spur and optic nerve—was investigated in the ran-
domized phase 3 PEACHTREE trial.9,10 

Adults with macular edema secondary to noninfec-
tious uveitis (n = 160) received an injection of supracho-
roidal triamcinolone acetonide or sham procedure at 
day 0 and 12 weeks.10 At 24 weeks, 46.9% of the treated 
group showed 15-letter or greater gain in best-correct-
ed visual acuity from baseline vs 15.6% of the control 
group (P < .001). The treated group also had significantly 
greater reduction in central subfield thickness at week 24 
(reduction of 153 µm vs 18 µm; P < .001). Adverse events 
included corticosteroid-associated IOP elevation (11.5% 
in the treated group vs 15.6% in the control group); cata-
ract incidence was comparable between groups.

Rescue therapy was available at 4 weeks based on 
lack of improvement in uveitic complications or other 
criteria.10 In the MAGNOLIA 24-week extension study 
(n = 28 treated patients and 5 controls), median time to 
rescue therapy was 257 days for treated patients vs 55.5 
days for the control group (P < .001).11

“Suprachoroidal drug delivery is a novel technique that can be per-
formed in a facile manner within the clinic by individuals who have 
been trained in this technique. Efficient drug delivery can be performed 
with attention to perpendicular positioning of the needle. As the medi-
cation enters the suprachoroidal space, there’s a loss of resistance that 
is felt from a tactile standpoint that ensures successful delivery.”

—Steven Yeh, MD 

Current corticosteroid  
delivery for UME includes:

 ɋ topical
 ɋ periocular

 ɋ intravitreal
 ɋ systemic
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P
remium IOLs have a very high-tech, so-
phisticated optical system that works 
excellently when the cornea is in per-
fect condition. Therefore, they are con-
traindicated in patients who have cor-
neal haze, scar, or oedema. 

A patient who has a posterior cor-
neal elevation is susceptible to higher-order aber-
rations (HOAs) or early keratoconus. Consequently, 
many surgeons will refrain from using premium 
IOLs in such cases. As one of the first surgeons in 
Saudi Arabia to use a trifocal lens, I meticulously 
select my patients.

A D D R E S S I N G  T H E  C H A L L E N G E
In Saudi Arabia, keratoconus is prevalent because 
of the dry atmosphere, seasonal allergies, and con-
sanguinity. However, not all patients have the same 
severity of disease. Some live their entire lives 
without knowing they have keratoconus or with-
out signs of the condition. Others present early 
with signs and symptoms.

Many patients who present to me with the desire 
to be spectacle-free have questionable corneal tomog-
raphy images. The first patient with keratoconus 

I treated with a trifocal lens (AT LISA tri toric 939 
M/MP; Carl Zeiss Meditec) was one of my col-
leagues, a 52-year-old physician with a mild but 
stable form of keratoconus. 

Her central cornea seemed to be normal and 
the steepening was at the inferior part of the cor-
nea, sparing the central 5-mm zone. The HOA at 
the 6-mm zone was 1.2 μm, outside the normally 
accepted range of up to 0.5 μm. 

The patient was keen to try trifocal lenses, so 
after long discussion and counsel-
ling the procedure was undertaken. 
Postoperatively, she was incredibly 
happy, with uncorrected visual acuity 
6/6 at near, distance, and intermedi-
ate. She had no visually disturbing 
aberrations.

I then performed the same proce-
dure on her sister, who suffers from 
subclinical keratoconus and who also 
responded very well. That is when I 
began to consider premium IOLs for 
certain cases of patients with ker-
atoconus. I developed my own criteria for selec-
tion and, so far, patients have been very satisfied. 

I have performed this procedure on 4 patients 
(8 eyes) with different categories of keratoconus 
but who all have 1 thing in common—the central 
5-mm zone with an accepted range of HOA. It is 
not extremely high, but it is apparent that they do 
not have a normal posterior cornea.

D I A G N O S I N G  K E R A T O C O N U S
During diagnosis, all patients undergo a routine, 
complete ophthalmic examination, which includes 

dry and wet refraction. Patients also 
undergo a meticulous clinical assess-
ment and detailed history taking, 
including family history, previous 
trauma, allergies, any spectacles 
changes and the frequency of these 
changes, and contact lens use. 

Next, we perform corneal tomog-
raphy, which is key for diagnosing 
keratoconus and precisely shows the 
anterior corneal curvature and the 
posterior corneal curvature. 

Using 4-maps analysis, I perform 
the Belin/Ambrosio Enhanced Ectasia analysis and 
I study them carefully. Then I check the elevation 
maps, both in the forms of best-fit sphere and the 
best-fit toric ellipsoid. 

I compare the maps and see whether the patient 
has good spectacle correction. If the patient does 
not have high central aberration, I then consider 
implanting a trifocal lens.

I speak with the patients about HOA photic phe-
nomena and explain that they should anticipate 
some glare and halos over time. I show them a pic-
ture of what glare and halos will look like so they 
know what to expect in the coming weeks. I also 
discuss mental adaptation and how their vision 
might be adapted to some aberration. 

The good thing about patients with keratoco-
nus is that they are used to a minimum amount 
of light, glare, and halos. If their central vision is 
OK, it is not exaggerated by premium lenses. In 
all of my cases, glare and halos have turned out 
to be benign. However, I still like to set realistic 
expectations for patients. 

I perform a routine phacoemulsification and pains-
takingly center the IOL. The plate-haptic design 

Posterior corneal elevation: Is 
there a role for premium IOLs?
Trifocal IOLs can, if implanted with caution, be suitable for patients with keratoconus 
By Anoud Al Saati, MD; Special to Ophthalmology Times®

 ◗ It is widely accepted 
that patient selection 
is the key to success 
with premium IOLs. 
However, with care, 
premium IOLs can 
be implemented in 
challenging cases.
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“Sometimes, 
surgeons can 
be afraid of 
technology 
because we 
do not know 

what is hidden 
behind it.”
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IOL centers itself easily and this is a strong point 
in favor of this design. 

I like to place 1 suture to be sure that the lens 
does not move, especially if ectatic corneas have 
delayed healing or might have microleaks and fluc-
tuation in eye pressure, which can change the lens 
position. If the patient is receiving a toric lens, I 
ensure that the anterior chamber maintains its 
stability. 

P O S T O P E R A T I V E  R E G I M E N
The postoperative regimen is similar to that of a 
routine phaco procedure. I examine the patient and         
remove the suture within the first week and no 
later than 2 weeks from surgery. Then I reassess the             
patient’s vision at 2 weeks, 6 weeks, and 3 months. 

One step of utmost importance is assuring the 
patient that the lens is removable if he or she is 
not happy. I offer patients a lens removal within 
the first 6 weeks if the aberration is higher than 
anticipated, and this provides some reassurance 
for the patient.

C A S E  S T U D I E S
A 56-year-old breast cancer survivor with subclini-
cal keratoconus wanted to treat herself by getting 
her eyesight back. She had heard about premium 
lenses and presented to me with a specific inter-
est in trying them. 

Considering her condition, I conducted an exam-
ination and determined that she was fine to move 
forward with the procedure. She told me that she 
was reborn after 2 things: recovering from breast 
cancer and being spectacle-free for the first time 
in her life.

A 48-year-old man in a sensitive diplomatic posi-
tion presented to me and shared that his use of spec-
tacles was causing some embarrassment because 
there were times when he was unable to wear 
them but still required to read things and he felt 
that this was disabling him. He was considering 
leaving his job because of his inability to focus. 

He had posterior corneal elevation. The proce-
dure was successful, and he has returned to work 
without anyone knowing that he had undergone 
the procedure.

C O N C L U S I O N S
Sometimes, surgeons can be afraid of technology 
because we do not know what is hidden behind it, 

and we refrain from exploring new advancements 
because we do not want our patients to have an         
unsatisfactory experience. 

Given my recent experience with implanting pre-
mium lenses in challenging cases, I have changed 
my perspective and now view these opportunities 
as another way to give my patients a chance and 
a better outcome. 

With the confidence that I can exchange the 
lens with minimum complications as a backup 
plan and considering that there is no cost to the 
patient because I work in a government hospital, 
I have to ask myself why not. 

In the end, the patients with keratoconus who 
have received premium lenses are the happiest 
patients I have. This is probably because they are 
used to some amount of HOA, so they adapt to 
their new IOLs faster and have higher tolerance 
than individuals with normal eyes. ■

ascertain the long-term visual and surgical outcomes 
compared with IOL replacement. 

Ma and colleagues carried out a retrospective 
cohort study that included patients (136 eyes) from 
January 2014 to January 2017 with a dislocated pos-
terior-chamber IOL who were treated with secondary 
sutureless intrascleral tunnel fixation 
of the dislocated IOL. The procedures 
were performed by 1 of 5 vitreoretinal 
surgeons at the Royal Alexandra Hos-
pital in Edmonton, Alberta, Canada. 
The preexisting IOL was either used 
again or replaced with a 3-piece IOL.

The study outcomes were the post-
operative best-corrected visual acu-
ity (VA) at 2 and 6 months, the need 
for anti-inflammatory drops postop-
eratively, complications, and indica-
tions for another surgery at 2 and 6 
months, explained Ma.

O B S E R V A T I O N S
Thirty-nine patients underwent IOL rescue and 97 
IOL replacement procedures. The mean patient age 
in those who underwent IOL rescue or replacement 
were, respectively, 68.9 and 71.8 years. The respec-
tive follow-up times were 13.6 and 12.3 months. 

The 2 groups were balanced for gender, VA, and 
the duration of the preexisting IOL, Ma reported.

Regarding VA, the IOL rescue group fared slightly 
better at 6 months postoperatively compared with 
baseline than the IOL replacement group. Anti-
inflammatory drops were used less often in both 

groups at 2 and 6 months. 
“At 6 months, 13% of the IOL res-

cue group needed drops compared 
with 19% in the IOL replacement 
group, although the difference did 
not reach significance,” Ma said.

At 6 months, 12 complications 
developed in the IOL rescue group 
and 31 in the IOL replacement group, 
reflecting complication rates of 31% 
and 32%, respectively. The most fre-
quent were cystoid macular edema 
in 3 and 8 eyes, inflammation in 3 
and 7 eyes, and elevated intraocular 
pressure in 2 and 6 eyes, respectively. 

A subsequent surgery was required 
in 26% and 13% of the IOL rescue and replacement 
groups, respectively. The mean times to the first 
surgery were 1.6 and 2.1 months.

Survival analysis showed that if another sur-
gery was required, the need arose within the first 

few months of the initial surgery. After this, both 
groups remained stable. The risk factors identified 
for a subsequent surgery were the presence of a 
complication (HR, 2.8) and worse VA at 2 months 
(HR, 1.5).  Lens replacement had a lower, nonsig-
nificant HR for failure.

C O N C L U S I O N S
IOL rescue may provide a slight benefit because of 
the better postoperative VA and less need for use 
of anti-inflammatory drops. However, IOL replace-
ment is generally associated with fewer instances of 
a second surgery being required, which approached 
significant levels. 

The risk factors for a subsequent surgery are com-
plications and worse VA at 2 months, Ma said. 

“Both IOL replacement and rescue are reason-
able options for the sutureless scleral fixation tech-
nique,” she concluded. ■

 ◗ There is no 
significant difference 
between IOL 
replacement and 
rescue with regard 
to the postoperative 
visual and surgical 
outcomes for eyes 
undergoing secondary 
IOL scleral fixation.
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T
reatment with voretigene neparv-
ovec-rzyl (Luxturna, Spark Thera-
peutics) resulted in a short-term 
change in the foveal morphol-
ogy in a 15-year-old girl with 
visual impairment, according 
to Friederike C. Kortuem, MD, 

MSc, from the Eye Clinic Tübingen, Eberhard 
Karls University of Tübingen in Baden-Württemberg, 
Germany. The impairment included nyctalopia and 
decreased visual acuity (VA) in early childhood.

Visual deterioration generally occurs 
early in Leber congenital amaurosis type 2 
(LCA2) and early-onset severe retinal dys-
trophy (EOSRD), from as soon as birth to 5 
years of age. Characteristically, rapid degen-
eration of the rods and cones, visual field 
reduction, sluggish or near-absent pupillary 
responses, photophobia, nystagmus, and nyc-

talopia can occur. By the 4th decade of life, patients 
usually are legally blind.  

Subretinal administration of voretigene neparv-

ovec-rzyl in an adeno-associated viral vector was 
approved in the US by the FDA in 2017 and in Ger-
many in 2019 to treat retinal dystrophies caused by 
bi-allelic RPE65 mutations; RPE65 is involved in the 
vitamin A restoration cycle in the eye.

C A S E  R E P O R T
The current patient had an RPE65 homozygous mu-
tation. The VA in the right eye at examination was 
20/63, and the anterior segment was unremarkable. 
The retinal examination in that eye showed central 

Gene therapy sparks foveal 
morphologic changes in LCA
As soon as 2 weeks after treatment, changes occur to foveal layer
By Lynda Charters; Reviewed by Friederike C. Kortuem, MD, MSc

Kortuem

Clinical trials show subretinal agents are safe, well tolerated by patients
By Lynda Charters; Reviewed by Mark E. Pennesi, MD, PhD

PRELIMINARY RESULTS OF 2 ongoing 
phase 1/2 clinical trials evaluating the effects of 
subretinal gene therapies for achromatopsia (ACHM) 
indicate that both drugs, AGTC-401 and AGTC-402 
(Applied Genetic Technologies Corporation), seem 
safe and well tolerated in patients with ACHM. 

It is noteworthy that data from both studies are show-
ing encouraging signs of biologic activity, according 
to Mark E...Pennesi, MD, PhD, an associate professor 
of ophthalmology, molecular and medical genetics; 
Kenneth C. Swan Endowed Professor; and division 
chief of ophthalmic genetics at Oregon Health and 
Science University’s Casey Eye Institute in Portland.

ACHM is an autosomal recessive disease that causes 
a cone dysfunction syndrome, with the bulk of the 
mutations found in 2 genes, CNGA3 and CNGB3. 

Two clinical trials of the affected genes are under-
way. One is a long-term follow-up gene therapy study 
for achromatopsia CNGB3 and CNGA3, at Moorfields 
Eye Hospital in London, England, and Kellogg Eye 
Center in Ann Arbor, Michigan. The other is a natural 
history study of achromatopsia CNGB3 and CNGA3, 
at Moorfields Eye Hospital.

Patients with ACHM have central vision in the range 
of 20/100 to 20/200, nystagmus, color vision defects, 
photophobia, and high myopia. Electroretinography 
(ERG) shows severely decreased cone function but 
normal rod function, Pennesi explained.  Both trials 
are phase 1/2, open-label, dose-escalation studies.

The enrolled patients were treated with 1 subreti-
nal injection of either AGTC-401 (rAAV2tYF-PR1.7-
hCNGB3; 26 patients) or AGTC-402 (rAAV2tYF-PR1.7-
hCNGA3; 19 patients) into the macular region on 1 
eye (study eye). All patients were 14 years or older. 

Participants were sequentially assigned to 1 of 
4 dosing groups in both studies. The primary end 
points were changes in the best-corrected visual acu-
ity, light discomfort testing by ocular photosensitiv-
ity analyzer, ERG and multifocal ERG, retinal sensi-
tivity by static perimetry and microperimetry, color 
vision testing using the Farnsworth D15 and color 
assessment and diagnosis tests, and patient-reported 
outcomes using the quality-of-life Visual Light Sen-
sitivity Questionnaire-8.

Most ocular adverse events were mild to moderate 
in nature. Of those that occurred in more than 20% 

of eyes, the most common was conjunctival hemor-
rhage, which likely was related to the surgical pro-
cedure. Vitreous and anterior chamber cells were 
seen more frequently in the ACHM-CNGB3 group. 

In the CNGA3 group, 2 patients had a serious 
adverse event. One was a macular hole related to 
the study surgery, and the other was ocular hyper-
tension related to the steroids prescribed. It was con-
trolled with modification of the steroids.

One patient in the CNGB3 group had steroid-related 
increased intraocular pressure that was controlled 
with modification of the steroids.  

The preliminary results also showed improvements 
in photosensitivity and 2-color dark light-adapted 
perimetry in 3 of the 16 patients in the CNGA3 study 
and 7 of the 16 patients in the CNGB3 study in the 
higher-dose groups. ■

MARK E. PENNESI, MD, PHD
e: pennesim@oshu.edu
This article is adapted from Pennesi’s presentation at the Association for Research in 
Vision and Ophthalmology’s 2021 virtual annual meeting. He is a consultant to Applied 
Genetic Therapies Corporation.
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macular atrophy, narrowed vessels, and diffuse pe-
ripheral atrophy. Kortuem demonstrated the overall 
decreased retinal thickness in the right eye.

The clinical examinations included measurement 
of the best-corrected VA (BCVA), spectral-domain 
optical coherence tomography (OCT), and adaptive 
optics retinal imaging. 

At baseline, the patient was injected with the gene 
therapy vector, which was successfully positioned 
between the neural retina and the retinal pigment 
epithelium. She was evaluated at baseline and then 
at 2 and 5 weeks and 3 months following treatment.

At baseline, compared with healthy individuals of 
the same age, this patient’s retina was thinner. Kor-
tuem showed that the central fovea had alterations 
in its layers and the retinal structures were not well 
demarcated, in contrast to the parafoveal layer with 
a preserved outer retina and photoreceptors.

As soon as 2 weeks after treatment, the foveal layer 
started to change. The external limiting membrane 
was visualized in the fovea. 

“The overall disrupted appearance improved,” Kor-
tuem commented. 

After 5 weeks, the layering of the central fovea 
further improved out to 3 months.

The adaptive optics images obtained at baseline 
showed a mosaic of disrupted photoreceptor cells that, 
according to Kortuem, is characteristic of inherited 
retinal diseases. Following treatment, the superior 
nasal area appeared partly clear, and the cones were 
identifiable. In the first 5 weeks following treatment, 
the initially patchy areas seemed to be decreasing over 
time. These morphologic rescue parameters changed 
gradually over time and were correlated partly with 

the improvement in the foveal-mediated vision after 
the treatment. 

Regarding the safety of the treatment, no signs of 
inflammation were observed.

Cone functionality improved slightly and the patient 
reported “brighter” vision, which she also reported 
5 weeks after surgery. At 3 months after surgery, the 
objective changes persisted.

The VA remained stable from baseline to week 5 
and then improved by 1 line to 20/50. The contrast 
sensitivity also remained stable over time. 

Chromatic pupil campimetry showed a dramatic 
increase in the central 10 degrees of the pupil from 
week 2 to week 5 and this improvement persisted 
to month 3.

“Rapid changes in the photoreceptor morphology 
seen on OCT and adaptive optics imaging after suc-
cessful gene therapy in patients with LCA and EORD 
can be quantifiable at the individual level,” Kortuem 
concluded. ■

FRIEDERIKE C. KORTUEM, MD, MSC
e: friederike.kortuem@med.uni-tuebingen.de 
This article is adapted from Kortuem’s presentation at the Association for Research in 
Vision and Ophthalmology 2021 virtual annual meeting. She has no financial interest in 
this subject matter. 

Disrupted photoreceptor cells are characteristic of 
inherited retinal diseases. (Image courtesy of Friederike C. 
Kortuem, MD, MSc)
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• Surgical team members reduce prep time and waste.
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to moderate levels of amblyopia,” he 
said. “Each detection type of acuity 
has shown validity in assessing the 
pediatric population, but the sensi-
tivity in detecting amblyopia is vari-
able among tests. None appear to be 
as robust as crowding-based testing.”

The goal needs to be to maximize 
the visual examination by combining 
multiple methods of detection-based 
testing, not only to increase the sen-
sitivity, but also to gain more general, 
ocular health knowledge of the pedi-
atric patient, Locke explained.

“Do as much as you can binocularly 
[assessment] while the child is getting 

comfortable with you, but at the same 
time, you are extracting data,” he said. 

The FPL test outcome should not be 
the only end point in a pediatric vision 
assessment, Locke stressed. 

“Make your exam 1% better by add-
ing a qualitative measurement into the 
mix,” he said. 

And for those who do not use the 
FPL test, Locke advised setting a grad-
ing standard across the clinic for fixa-
tion testing to help follow amblyopia 
over time, noting that children do not 
need to be old enough to respond ver-
bally before binocularity is assessed.

Physicians finessing the 
pediatric eye examination
Focus on maximizing visual examination by combining methods of detection-based testing
By Louise Gagnon; Reviewed by Jeff Locke MSc, OC (C), COMT

(FIGURE 1)   The eye lane triangle method is demonstrated, including positions for the 
examiner and patient. (Image courtesy of Jeff Locke, MSc, OC (c), COMT)

I
mproving the pediat r ic eye                      
examination can be done with 
several small steps, according to 
Jeff Locke, MSc, OC (C), COMT, a 
past copresident of the Canadian 
Orthoptic Society. 

Locke, an orthoptist/instructor 
and team lead in the visual electro-
physiology lab at IWK Health in Hali-
fax, Nova Scotia, Canada, discussed 
the issue of finessing the pediatric eye 
examination.

“We can streamline things and make 
the examination 1% better by being 
more competent in assessing visual 
acuity, checking for binocular single 
vision, and knowing what visual elec-
trophysiology can do in this age group,” 
said Locke.

In order for vision to be normal, stim-
uli need to get through our optics to 
the retina, for the retina to relay to the 
optic nerve, and for the optic nerve to 
relay to the cortex.

“Acuity can be based on what aspects 
of the pathway are stimulated,” Locke 
explained. 

To benchmark 20/20 vision in an 
infant, the testing types and acuity 
being measured need to be altered, 
said Locke. 

“We need to shift to more detection-
based acuity vs. recognition,” he said.

In pre-verbal children, forced-choice 
preferential looking (FPL) tests like Car-
diff and Teller are not the most accurate 
in detecting and managing amblyopia, 
he pointed out. 

Locke noted that it is easy to get 
complacent with FPL tests and stop 
documenting those earlier learned tests.

As a child reaches more visual mile-
stones as they age from newborn to 1 
year, the physician can perform more 
complex testing. 

“It does not mean that those tests 
administered during earlier milestones 
[when a child was younger] are no lon-

ger useful,” he explained. “They can 
add great qualitative aspects to your 
vision examination.”

Indeed, vision testing in infants needs 
to have qualitative more than quantita-
tive assessments, said Locke. A quanti-
tative test like the FPL test serves as a 
benchmark for normal vision in infants 
and provides a value over time, he noted. 
That said, qualitative tests are quick to 
perform and can aid in detecting asym-
metry in vision, Locke said. 

In terms of vision assessment tests, 
Locke pointed to research that con-
cluded optokinetic nystagmus induc-
tion methods have been found to be 
suboptimal in determining visual acu-
ity thresholds. He noted that they can 
be a great qualitative indicator of the 
visual pathway as intact pursuit and 
saccadic centers are needed, as is nor-
mal cranial nerve innervation to the 
extraocular muscles.1 

More recent research2 has suggested 
a strategy for a pediatric visual acuity 
examination, Locke pointed out.

“[The study authors] advised for best 
compliance to start with binocular visual 
acuity with Cardiff at 50 cm, followed 
by induced tropia,” Locke said. “Once 
these are successfully completed, you 
can then try monocular visual acuity 
at 50 cm with your FPL Cardiff [test]. 
Their view was assessing both FPL Car-
diff at 50 cm and induced tropia allows 
for more accurate visual assessment 
and allows practitioners to obtain more 
information should they lose coopera-
tion [from the pediatric patient].”

An educated assumption is being made 
based on observational data and detec-
tion-based acuity with pediatric exams, 
Locke pointed out. 

“When trying to make a comparison 
between detection-type of acuities, like 
with forced-choice preferential looking, 
we are likely overestimating acuity, and 
it becomes challenging to detect mild Continues on page 40 : Examination

clinical diagnosisclinical diagnosis
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There are, however, some objective methods being 
employed to get a sense of binocularity. 

“We can test motor fusion capability in infants, 
and newer investigations in the use of the FPL test 
in stereopsis are emerging,” he said. 

Detecting stereopsis will help guide a care plan 
and add confidence to the visual acuity assess-
ment, Locke noted.

The challenge with visual electrophysiology in 
pediatrics is that most of the tests require an infant 
or toddler who is being assessed to cooperate in 
order for accurate results to be obtained, making 
the tests not always practical, with the exception 
of the electroretinogram (ERG), which can be done 
under sedation, Locke said.  

“The ERG is our bread and butter, but they can-
not localize dysfunction specifically to the mac-
ula,” he said. 

Visually evoked potentials (VEPs) offer an objec-
tive measurement at the cortex, but anomalies at 

any level of the optic pathway (optics, macula, optic 
nerve, optic pathway) can result in VEP pathology, 
Locke noted. 

Another clinical pearl he offered is that asses-
sors avoid having their backs turned from their 
pediatric patients. 

Locke suggested placing the computer screen 
where information is being inputted in such a way 
as to maintain a line of sight to the child being 
assessed. ■
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Are we wrong about the 
causes of physician burnout?
Reducing phenomenon could require an organizational-level response
By Jeff Bendix

EFFORTS TO ADDRESS physician burn-
out usually focus either on systemic factors, such 
as EHRs and loss of individual autonomy, or on the 
need to help individual doctors cope with workplace 
stress through coaching, mindfulness, and similar 
tools. But a new study suggests that reducing burn-
out requires an organizational-level response—cre-
ating medical practice cultures that value qualities 
such as teamwork, open communications and pro-
cess improvement.

The study’s authors surveyed more than 5000 phy-
sicians and advanced practice clinicians at 715 small- 
to medium-sized practices taking part in an Agency 
for Healthcare Research and Quality program from 
2015 to 2017. Investigators measured burnout levels 
among individual respondents using the Maslach 
Burnout Inventory. 

The researchers used the responses to compare 
traits among and between “zero burnout” and “high 
burnout” practices—the former with no practice mem-
ber reporting burnout and the latter with at least 40 
percent of members reporting burnout. Among their 
statistical findings:

> Burnout correlates with practice size: For example, 
30.8% of solo practices were in the zero burnout cate-
gory while 10.6% were in the high burnout. Among prac-
tices with 6 to 10 clinicians, 7.5% of respondents were 
in zero burnout, with 17% in the high burnout grouping.
> Practice ownership is an important factor in burnout: 
53% of clinician-owned practices fell into the zero burn-
out category, while 37% were high burnout. 
> Patient volume does not significantly affect differ-
ences in burnout levels.
In a finding that may have implications for the 

movement to value-based care, 29% of practices par-
ticipating in an ACO were zero burnout, compared 
with 53% in the high burnout category. A spokesper-
son for the National Association of Accountable Care 
Organizations called the study sample “biased,” noting 
that it also controls for other transformational prac-
tice activities such as patient-centered medical home 
recognition and participation in meaningful use. ■
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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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.
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   +1 314 533 6000   fundusphoto.com       

Sustaining Member - Ophthalmic Photographers Society

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

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

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

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

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

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

professional ophthalmic practice:

DIGITAL IMAGING

https://fundusphoto.com


DRY EYE MASKS

��R ��R� ����R�A���� P��A�� C���AC�:
�r� �a�id �uillen, �� Professor and Chair, 
Department of Ophthalmology 
Penn State Health Milton S. Hershey Medical 
Center c�o �a�at Henderson � Physician 
Recruiter  nhenderson��pennstatehealth.psu.edu

• A high quality program with a national 
reputation for teaching, research, and 
state of the art patient care.

• �oin a growing and busy academic 
practice.

• �arge primary care referral base.
• Highly collaborative culture
• �aculty rank commensurate with 

experience.
• Competitive salary and generous benefits.

• Hershey is next door to the state capital, 
Harrisburg, historic �ancaster and �ettysburg.

• Central Pennsylvania is known for its natural 
beauty, low cost of living and diverse experiences

• �t�s easy to get to some of the Mid�Atlantic�s 
largest metros. Philadelphia ��.� hours� Baltimore 
��.� hours� �ew �ork City ��.� hours� Washington,
D.C. ��.� hours� Pittsburgh ��.� hours�

Penn �tate Health:

• Penn State Health is a multi�hospital health
system serving patients and communities across
�� counties in central Pennsylvania.

• �t employs more than ��,��� people system�wide
with more than �,��� physicians and direct care
providers at �� medical office locations.

Penn �tate Health is o��ering an e�citing o��ortunity �or a �ull�time Pediatric 
��hthalmologist at our Hershey �edical Center located in Hershey, PA� 

Penn State Health is committed to affirmative action, equal opportunity and the diversity of its workforce. Equal Opportunity Employer – Minorities/Women/Protected 
Veterans/Disabled.

Position Highlights: Community:

• M.D., M.D./Ph.D. or equivalent degree.
• BE/BC Ophthalmology.
• A strong commitment to patient care and 

education. Research interests not 
required.

Position Requirements:

PENNSYLVANIA
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Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
THE NEW GOLD STANDARD IN TREATING CHRONIC DRY EYE

One World Trade Center
New York, NY 10007

213.471.8050
www.DryEyeMask.com

To Become a Reseller: 
Help@DryEyeMask.com

$50 Wholesale / $99.99 Retail
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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
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Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

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

Ready to reach
ophthalmologists?

Recruitment Advertising  
Can Work For You!

 
Reach highly-targeted, market-specific business 
professionals, industry experts and prospects by  

placing your ad here!

PRACTICE OPPORTUNITY IN A COMMUNITY ON THE CHESAPEAKE BAY 
OLD DOMINION EYE CARE
KILMARNOCK, VIRGINIA

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

in Cataract, Glaucoma and Laser procedures

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

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

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



4444

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

careers
JULY 1, 2021 :: Ophthalmology Times®

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 comprehensive ophthalmic care in Texas. 
Our faculty members’ specialties cover all vision 
and eye problems and procedures including 
cornea, external disease, refractive and cataract 

surgery, glaucoma, macular degeneration, neuro-
ophthalmology, ocular pathology, oculoplastic 
and orbital surgery, oncology, 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 opportu-
nity to all members of the University community. As an equal opportunity employer, UT Southwestern prohibits unlawful 
discrimination, including discrimination on the basis of race, color, religion, national origin, sex, sexual orientation, gender 
identity, gender expression, age, disability, genetic information, citizenship status, or veteran status. To learn more, please 
visit: https://jobs.utsouthwestern.edu/why-work-here/diversity-inclusion/

 » Neuro-Ophthalmologist as Assistant Professor, Associate Professor, or Professor 
jobs.utsouthwestern.edu/job/11078250/neuro-ophthalmologist-dallas-tx/

 » Comprehensive Ophthalmologist at Parkland - as Assistant Professor,  
Associate Professor, or Professor 

jobs.utsouthwestern.edu/job/11569152/comprehensive- 
ophthalmologist-at-parkland-dallas-tx/

 » Comprehensive Ophthalmologist FWO Faculty Practice Satellite Office/JPS -  
as Assistant Professor, Associate Professor, or Professor 

jobs.utsouthwestern.edu/job/10184439/comprehensive-ophthalmologist- 
fwo-faculty-practice-satellite-office-jps-dallas-tx/

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05% and  
RESTASIS MULTIDOSE® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® AND  
RESTASIS MULTIDOSE® PACKAGE INSERTS FOR FULL  
PRESCRIBING INFORMATION.
INDICATION AND USAGE 
RESTASIS® and RESTASIS MULTIDOSE® ophthalmic emulsion are 
indicated to increase tear production in patients whose tear production is 
presumed to be suppressed due to ocular inflammation associated with 
keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® and RESTASIS MULTIDOSE® are contraindicated in patients 
with known or suspected hypersensitivity to any of the ingredients in the 
formulation. [see Adverse Reactions]
WARNINGS AND PRECAUTIONS 
Potential for Eye Injury and Contamination 
Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
Use with Contact Lenses 
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. If contact lenses are worn, they should 
be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® and RESTASIS 
MULTIDOSE® ophthalmic emulsion.
ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the 
labeling: Potential for Eye Injury and Contamination  
[see Warnings and Precautions] 
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of 
cyclosporine ophthalmic emulsion 0.05% was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival 
hyperemia, discharge, epiphora, eye pain, foreign body sensation, pruritus, 
stinging, and visual disturbance (most often blurring).
Post-marketing Experience 
The following adverse reactions have been identified during post approval 
use of cyclosporine ophthalmic emulsion 0.05%. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
Reported reactions have included: hypersensitivity (including eye swelling, 
urticaria, rare cases of severe angioedema, face swelling, tongue swelling, 
pharyngeal edema, and dyspnea); and superficial injury of the eye (from the 
container tip touching the eye during administration).
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary: Clinical administration of cyclosporine ophthalmic emulsion 
0.05% is not detected systemically following topical ocular administration 
[see Clinical Pharmacology (12.3)], and maternal use is not expected to result 
in fetal exposure to the drug. Oral administration of cyclosporine to pregnant 
rats or rabbits did not produce teratogenicity at clinically relevant doses  
[see Data].
Data 
Animal Data: At maternally toxic doses (30 mg/kg/day in rats and 100 mg/
kg/day in rabbits), cyclosporine oral solution (USP) was teratogenic as 
indicated by increased pre- and postnatal mortality, reduced fetal weight 
and skeletal retardations. These doses (normalized to body surface area) are 
5,000 and 32,000 times greater, respectively, than the daily recommended 
human dose of one drop (approximately 28 mcL) of cyclosporine ophthalmic 
emulsion 0.05% twice daily into each eye of a 60 kg person (0.001 mg/
kg/day), assuming that the entire dose is absorbed. No evidence of 
embryofetal toxicity was observed in rats or rabbits receiving cyclosporine 
during organogenesis at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively. These doses in rats and rabbits are approximately 3,000 and 
10,000 times greater, respectively, than the daily recommended human dose.
An oral dose of 45 mg/kg/day cyclosporine administered to rats from Day 
15 of pregnancy until Day 21 postpartum produced maternal toxicity and an 
increase in postnatal mortality in offspring. This dose is 7,000 times greater 
than the daily recommended human dose. No adverse effects in dams or 
offspring were observed at oral doses up to 15 mg/kg/day (2,000 times 
greater than the daily recommended human dose).
 

Lactation 
Risk Summary
Cyclosporine is known to appear in human milk following systemic 
administration, but its presence in human milk following topical treatment 
has not been investigated. Although blood concentrations are undetectable 
following topical administration of cyclosporine ophthalmic emulsion 0.05% 
[see Clinical Pharmacology (12.3)], caution should be exercised when 
RESTASIS® and RESTASIS MULTIDOSE® are administered to a nursing 
woman. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for RESTASIS® and 
RESTASIS MULTIDOSE® and any potential adverse effects on the breast-fed 
child from cyclosporine.

Pediatric Use
Safety and efficacy have not been established in pediatric patients below the 
age of 16.

Geriatric Use
No overall difference in safety or effectiveness has been observed between 
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male 
and female mice and rats. In the 78-week oral (diet) mouse study, at doses of 
1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found 
for lymphocytic lymphomas in females, and the incidence of hepatocellular 
carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/
day, pancreatic islet cell adenomas significantly exceeded the control rate 
in the low-dose level. The hepatocellular carcinomas and pancreatic islet 
cell adenomas were not dose related. The low doses in mice and rats are 
approximately 80 times greater (normalized to body surface area) than 
the daily human dose of one drop (approximately 28 mcL) of cyclosporine 
ophthalmic emulsion, 0.05% twice daily into each eye of a 60 kg person 
(0.001 mg/kg/day), assuming that the entire dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic 
in the Ames Test, the V79-HGPRT Test, the micronucleus test in mice and 
Chinese hamsters, the chromosome-aberration tests in Chinese hamster 
bone-marrow, the mouse dominant lethal assay, and the DNA-repair test in 
sperm from treated mice. A study analyzing sister chromatid exchange (SCE) 
induction by cyclosporine using human lymphocytes in vitro gave indication 
of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies 
in male and female rats receiving oral doses of cyclosporine up to 15 mg/kg/
day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day 
normalized to body surface area) for 9 weeks (male) and 2 weeks (female) 
prior to mating.

PATIENT COUNSELING INFORMATION
Handling the Container
Advise patients to not allow the tip of the container to touch the eye or any 
surface, as this may contaminate the emulsion. Advise patients to not touch 
the container to their eye to avoid the potential for injury to the eye. 
[see Warnings and Precautions]

Use with Contact Lenses
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. Advise patients that if contact lenses are 
worn, they should be removed prior to the administration of the emulsion. 
Lenses may be reinserted 15 minutes following administration of RESTASIS® 
and RESTASIS MULTIDOSE® ophthalmic emulsion. 
[see Warnings and Precautions]

Administration
Advise patients that the emulsion from one individual single-use vial is to be 
used immediately after opening for administration to one or both eyes, and 
the remaining contents should be discarded immediately after administration.

Advise patients to read the Instructions for Use for detailed first-time use 
instructions for the multidose bottle.
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ReSure Sealant is superior to suture for preventing fluid egress in 
eyes with a demonstrated wound leak following cataract surgery.1,2 *

© ReSure Sealant is a registered 
trademark of Ocular Therapeutix, Inc.

All rights reserved. PP-US-RS-0029 

www.ReSureSealant.com

References: 1. Masket S, et al. J Cataract Refract Surg. 2014; 40:2057-2066; LCN 80-1004-011 Rev C.
2. ReSure Sealant [Instructions For Use]. Bedford. MA: Ocular Therapeutix, Inc; 2021.

WHEN A FINISHING 
TOUCH IS NEEDED

WOUND SEALANT FOR CATARACT CASES

INDICATION
ReSure Sealant is indicated for intraoperative management of clear corneal 
incisions (up to 3.5mm) with a demonstrated wound leak for which a 
temporary dry surface can be achieved, in order to prevent postoperative 
fluid egress from such incisions following cataract surgery with intraocular 
lens (IOL) placement in adults.

IMPORTANT SAFETY INFORMATION

WARNINGS
ReSure Sealant should not be used on actively leaking incisions in which a 
temporary dry ocular surface cannot be achieved. 
Do not use in patients who are allergic to FD&C Blue #1.

PRECAUTIONS
ReSure Sealant is for single-use only; discard open and unused product. 
Use within 30 minutes of removing the mixing tray from foil pouch.
Prior to application, ensure incision site is not actively leaking; remove any 
standing moisture from the surrounding ocular surface and incision and 
ensure the site is dry.

Prophylactic use of ReSure Sealant on corneal incisions without intraoperative 
leakage was not evaluated in the clinical study.
ReSure Sealant will not replace the need for sutures in certain circumstances, 
including the need for long-term mechanical support to the incision.

ADVERSE REACTIONS
The most commonly reported (≥1%) ocular adverse events that occurred 
in patients treated with ReSure Sealant in the pivotal trial included: 
worsening best corrected visual acuity (7%), increase in intraocular 
pressure (5%), corneal astigmatism (3%), eye pain (3%), posterior vitreous 
detachment (2%), and anterior chamber inflammation (1%).

Please see full Instructions for Use on the website at: 
https://www.resuresealant.com/IFU.

*As shown in a prospective randomized parallel arm controlled multi-center (24 US clinical 
practices) subject-masked study with 488 (305 ReSure Sealant and 183 suture) eyes undergoing 
uncomplicated unilateral clear corneal cataract surgery with phacoemulsification and implantation 
of an IOL.

http://www.resuresealant.com



