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BIWEEKLY ANTI-VEGF
TARGETED AS
NAMD TREATMENT
INCREASED anti-VEGF dosing is a potential 

option for treating neovascular age-related mac-

ular degeneration that is refractory to chronic 

monthly injections. Researchers are finding 

a reduction in refractory intraretinal and sub-

retinal fluid along with improvement in visual 

acuity after receipt of five biweekly doses. 

Continues on page 32: VEGF
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ARE LIQUID 
BIOPSIES 
READY? 
Physicians fi nd 
technique is currently 
unreliable

GENE THERAPY

STEM CELL 
SUCCESS
Possible option in 
keratoconus

IMAGING 

COLOR-LED 
TOPOGRAPHY
Technology measures 
corneas consistently

DEVELOPMENT
OF THE LATEST
ACCOMMODATIVE IOLS
OVER the years, the results of accommoda-

tive pseudophakic IOLs have been mixed, but 

that may be ready to change as the last fron-

tier of ophthalmology may be tamed with new 

lenses that provide options for surgeons and 

hope for their patients. The future may be 

now as innovation is changing the way physi-

cians look at accommodative IOLs. 

Continues on page 20: IOLs
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Dr. Peter J. McDonnell  |  DUST YOURSELF OFF  OVERCOMING CAREER HURDLES

By Fred Gebhart;

Reviewed by Nick Mamalis, MD

OPHTHALMOLOGISTS CANNOT discount dysphotopsias, either positive 

or negative, after cataract surgery and IOL placement. The literature suggests that dys-

photopsias are relatively rare, but patient reports suggest a different story.

“If you ask patients, it can be almost 50% immediately after surgery,” said Nick Ma-

malis, MD, professor of ophthalmology at the University of Utah John A. Moran Eye 

Center in Salt Lake City. “The majority of these just go away or patients get used to 

them. But for an important minority of patients, these are significant visual issues and 

they don’t improve as time goes on.”

Positive dysphotopsias produce visual artifacts that appear as areas of bright light, 

streaks, and flashes central in the visual field. Negative dysphotopsias produce dark 

temporal shadows that mimic the effect of blinders worn by racehorses.

Both positive and negative dysphotopsias are associated with the IOL material, de-

sign and placement, Dr. Mamalis noted.

Positive dysphotopsias are most often char-

acterized by persistent bright rings, flares, arcs, 

halos, and flashes that most often appear when 

light is coming into the eye from the side, such 

as the oncoming headlights of another vehicle.  

The long-term incidence may be as high as 1.5% 

and can vary greatly by IOL type, material, and 

design.

Continues on page 14 : Dysphotopsias
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A closer look at pre- and

post-thermal pulsation therapy

Patients undergoing cataract surgery may have better fi nal results with treatment 
By Cynthia Matossian, MD, FACS

I 
perform a lot of thermal pulsation therapy in pa-

tients undergoing cataract surgery. These patients 

deserve to have their tear film stabilized before 

surgery so their vision will be optimized after 

surgery. Thermal pulsation therapy can change 

surgical planning and outcomes. But even know-

ing that, many surgeons still struggle with how 

to talk about meibomian gland dysfunction (MGD) 

and MGD treatment in the context of cataract surgery.

What has helped me tremendously in educating 

patients are the meibography images from the Lipi 

View device (Johnson & Johnson). These black and 

white images are easy for patients to understand. 

I show them their own pictures and compare to 

those of normal, healthy meibomian glands. I tell 

patients that we are fortunate to have a treatment to 

help the glands, although I am up-front about the fact 

that their glands will not look “brand new” again.

DRAMATIC DROPOUT

When the drop-out is dramatic, it is an easy discus-

sion with the patient. However, I take a different ap-

proach when the glands look normal. I review the im-

portance of both structure and function of the glands 

with patients and point out that the inspissated glands, 

although they may look “normal,” are not produc-

ing meibum. 

Then I say, “I have good news. You have great glands—

but they are constipated.” It might sound funny, but 

this is a term patients easily understand. I explain, 

“We can now intervene, get the impacted material 

out, and you have a good chance for these glands to 

start functioning better because you have not lost any 

of the structure yet.”

Since MGD and inflammation are often concomitant, 

I also try to educate patients about tear film markers 

for dry eye, again using visual aids. The MMP-9 test 

(InflammaDry, Quidel) is a great educational tool. 

When the test is positive, I hand the test cartridge 

(which looks similar to a home pregnancy test) to the 

patient so they can see the red stripe. At the end of 

the exam I give them their tear osmolarity score and 

MMP-9 status.

Three months after thermal pulsation therapy, I 

bring the patient back for a follow-up exam.  At that 

point, we repeat the MMP-9 and tear osmolarity test-

ing (TearLab) and share those results with the patient. 

I don’t repeat the meibography at three months be-

cause they are not likely to see a big difference in gland 

structure that soon. I ask the patient to continue their 

oral omega-3 supplements and Xiidra (Shire) or Resta-

sis (Allergan) if that is part of their treatment plan.

NOT ONEANDDONE

I always explain to patients that thermal pulsation ther-

apy is not a “one-and-done” procedure. At 3 months, 

I perform a diagnostic meibomian gland expression 

and congratulate the patient on how much better 

their glands are functioning. I repeat meibography 

annually and plan to do the thermal pulsation treat-

ment every 12-18 months.

Depending on the severity of the disease and the 

patient’s level of discomfort, I may opt to perform 

intense pulsed light (IPL) therapy on the lower lids 

at the six-month mark if the patient’s skin tone is be-

tween Fitzpatrick 1 and 4. (IPL cannot be performed 

on skin darker than Fitzpatrick 4).

Sometimes, I will perform a manual expression 

with TearCare (Sight Sciences) in between LipiFlow 

treatments. I find that IPL or TearCare can potenti-

ate and extend the effect of the LipiFlow treatment. 

These treatments are all adjunctive and “stack-

able” to achieve the desired therapeutic effect and 

reduce symptoms of discomfort for our patients. ■

Planned intervention changed in 40% of eyes post-thermal pulsation therapy. (Image courtesy of Cynthia Matossian, MD, FACS)

Th ermal Pulsation Th erapy

Post-TPS Plan

Count None LRI Toric Total

Pre-TPS

Plan

None 7 6 1 14

LRI 2 4 0 6

Toric 0 1 4 5

Total 9 11 5 25

‘I always explain to 
patients that thermal 
pulsation therapy is 
not a ‘one-and-done’ 
procedure.’

– Cynthia Matossian, MD, FACS

CYNTHIA MATOSSIAN, MD, FACS

E: cmatossian@matossianeye.com

Dr. Matossian did not indicate any proprietary interest in the subject.

mailto:cmatossian@matossianeye.com


4

contentscontents
OCTOBER 15, 2019 :: Ophthalmology Times

VideoDigital App

eNewsletter

What’s Trending

Facebook

Like Ophthalmology Times at

Facebook.com/OphthalmologyTimes

See what the ophthalmic community is 

reading on OphthalmologyTimes.com

Introducing the 

Ophthalmology Times 

app for iPad and 

iPhone. Download 

it for free today at 

OphthalmologyTimes.

com/OTapp.

Sign up for 

Ophthalmology 

Times’ weekly 

newsletter at 

https://bit.ly/

2OqBJ56.

Tarek S. Hassan, MD, shares his fi ndings on 
the predictors of post-injection endophthalmitis: 
a multivariable analysis based on injection 
protocol and povidone iodine strength, at the 
2019 American Academy of Ophthalmology. Go 
to OphthalmologyTimes.com/TarekHassan

1 Bascom Palmer tops in annual 
program survey 
OphthalmologyTimes.com/

BascomPalmer2019 

2 New treatment reduces corneal 
oedema after cataract surgery
OphthalmologyTimes.com/

CornealOedemaPostop

3 Considering BID ocular steroid 
post-cataract surgery 
OphthalmologyTimes.com/

BIDPostSurgery

In Th is Issue 3  FOCAL POINTS        6  EDITORIAL       34  MARKETPLACE

Surgery

15 IOL DESIGN TRENDS AVOID 
NEGATIVE DYSPHOTOPSIAS  
Newer lab studies reveal increased posterior 

chamber depth does not cause ND and 

that any IOL, irrespective of material or edge 

design, implanted in the capsule bag can 

result in ND. 

Clinical Diagnosis

24 LIQUID BIOPSIES: NOT YET 
READY FOR PRIME TIME?
Liquid biopsies of blood, aqueous humor, or 

vitreous fl uid cannot currently reliably predict 

prognosis either at time of uveal melanoma or 

treatment of metastases. 

Th erapeutics

32 THE ABCS OF VEGF TREATMENT 
FOR DIABETIC MACULAR EDEMA 
SWAP-TWO study shows anatomic improve-

ments can be achieved when switching 

patients to afl ibercept from other anti-VEFGs. 

20

38

16

12

CONTROLLING 
GLAUCOMA WITH 
CATARACT SURGERY, STENT IMPLANTATION
SEVERAL studies have shown IOP lowering associated with cataract surgery alone in pa-tients with open-angle glaucoma. The addi-tion of a Schlemm’s canal-based MIGS device can lower IOP even further without changing the safety profile of the procedure. Daniel Laroche, MD, is using one micro-stent as his “go-to” device in patients with glaucoma and cataract. He explains that re-moval of the cataract opens Schlemm’s canal and expands the trabecular meshwork. 

Continues on page 28: Adult glaucoma
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DIVING INTO DRY EYE: KNOWING DETAILS LEADS TO EFFECTIVE THERAPY
DRY eye disease is far from being a single disease. Rather, it encompasses many dif-ferent entities. To determine the proper ap-proach to treatment, physicians must differ-entiate what type of ocular surface disease (OSD) the patient has. A host of mechanisms result in various contributing factors.Harvey A. Fishman, MD, PhD, notes that regardless of the root cause, as the cornea becomes increasingly irritated it further dries out and normal function deteriorates. Tear production becomes compromised and in-flammatory markers appear. 

Continues on page 24: Dry eye disease
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Gene Therapy   RESHAPING MEDICAL TREATMENT OF GLAUCOMA

Bascom Palmer tops in annual program survey
By Lynda Charters

T
he eagerly awaited results of the 2019 Ophthalmology Times Best Pro-
grams Survey are in, with the previously honored top institutions again 
achieving high rankings. Though many of the same 12 institutions from 
2018 remained among the current year’s top 12 ophthalmic programs 
in the country, there also were some newcomers among the highest-
ranked Best Residency and Best Clinical Care programs. Ophthalmology 
Times extends congratulations to the teams of healthcare professionals 

involved in all of these programs. The survey that amassed these results was sent by 

Ophthalmology Times to chairpersons and residency directors across the country.Continues on page 12 : Best Programs

OVERALL 
PROGRAM

CLINICAL  
CARE

RESIDENCY 
PROGRAM

RESEARCH 
PROGRAM

Wilmer holds steady in lead for best research

BEST 
programs

Surgery

https://itunes.apple.com/us/app/id526706682?mt=8
https://bit.ly/2OqBJ56
http://ophthalmologytimes.com/
http://ophthalmologytimes.com/BascomPalmer2019
http://ophthalmologytimes.com/CornealOedemaPostop
http://ophthalmologytimes.com/BIDPostSurgery
http://Facebook.com/OphthalmologyTimes
http://OphthalmologyTimes.com/TarekHassan


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, services, 

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 representative 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 adver-

tisements 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 articles, 

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

Vice President, Content 

and Strategy

Daniel R. Verdon

Chief Medical Editor 

Peter J. McDonnell, MD

Group Editorial Director 

Sheryl Stevenson
sstevenson@MMHGroup.com

Executive Editor 

David Hutton
dhutton@MMHGroup.com

Editor 

Alexandra Delaney-Gesing 
adelaney-gesing@MMHGroup.com

Design Director 

Robert McGarr

Senior Graphic Designer 

Lecia Landis

Graphic Designer 

Jennifer Toomey

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

Tech Talk 

H. Jay Wisnicki, MD

Uveitis Update 

Emmett T. Cunningham Jr., 
MD, PhD, MPH

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

Group Publisher 

Leonardo Avila
lavila@MMHGroup.com

Publisher 

Erin Schlussel Stever
eschlussel@MMHGroup.com

National Account Manager 

Cherie Pearson
cpearson@MMHGroup.com

Account Manager, Recruitment 

Advertising

Joanna Shippoli   
jshippoli@MMHGroup.com

Sales Director, Digital Media 

Don Berman
dberman@MMHGroup.com

Permissions/International 

Licensing

Alexa Rockenstein   
arockenstein@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@MMHGroup.com

C O R P O R A T E

Chairman & Founder

Mike Hennessy, Sr

Vice Chairman

Jack Lepping

President & CEO

Mike Hennessy, Jr

Chief Strategy Offi cer & 

President, Agency Services

George Glatcz

Chief Financial Offi cer

Neil Glasser, CPA/CFE

Executive Vice President, 

Operations

Tom Tolvé

Senior Vice President, Content

Silas Inman

Senior Vice President, I.T. 

& Enterprise Systems

John Moricone

Senior Vice President, 

Development & Enterprise 

Systems

John Paul Uva

Senior Vice President, 

Audience Generation & 

Product Fulfi llment

Joy Puzzo

Vice President, Human Resources 

& Administration

Shari Lundenberg

Vice President, Business 

Intelligence

Chris Hennessy

Vice President, Corporate 

Branding & B2B Marketing

Amy Erdman

Executive Creative Director, 

Creative Services

Jeff Brown

OCTOBER 15, 2019 ■ VOL. 44, NO. 17

5

editorial advisory boardeditorial advisory board

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

Production
131 W. First St.

Duluth, MN 55802-2065

800/346-0085 

FAX:  218/740-7223, 218/740-6576

Ophthalmology Times Industry Council

Leslie Amodei
Optos Inc., Vice President of Global Product 

Marketing

Rahim K. Hirji, RPh
Omeros Corp., Director - Marketing

Cody McKenzie
Glaukos, Director - U.S. Marketing

Tom Mitro
Aerie Pharmaceuticals 

President and Chief Operating Officer

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

U.S. Surgical

John Saharek
Imprimis Pharmaceuticals, Chief Commercial 

Officer

Erin Schallhorn
Carl Zeiss Meditec, Sr. Director, Medical Affairs 

and Professional Education 

Julie Speed
Johnson & Johnson Vision, Sr. Director of 

Marketing Americas, Surgical

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)

OCTOBER 15, 2019 :: Ophthalmology Times

mailto:sstevenson@MMHGroup.com
mailto:dhutton@MMHGroup.com
mailto:adelaney-gesing@MMHGroup.com
mailto:lavila@MMHGroup.com
mailto:eschlussel@MMHGroup.com
mailto:cpearson@MMHGroup.com
mailto:jshippoli@MMHGroup.com
mailto:dberman@MMHGroup.com
mailto:arockenstein@MMHGroup.com
mailto:kkemper@MMHGroup.com
http://www.visionexpoeast.com/Home/
http://www.visionexpowest.com/
http://www.bpaww.com/
http://www.ammonline.org/


Dust yourself off
When we get knocked down in our careers, we get back up

That which does not kill me postpones the inevitable

— Despair.com

THE SONG “Tubthumper,” released in 1997 by 

the British rock band Chumbawamba, skyrocketed 

in the music charts to No. 1 in many countries, No. 

2 in the UK and No. 6 in the U.S.  Ironically, the 

band members wrote and released this soon-to-be 

hit single when they “were in a mess; we had be-

come directionless and disparate.”  The message of 

the song is embodied in the refrain:  “I get knocked 

down, but I get up again. You’re never gonna keep 

me down.” While the elegance of the language 

might not rival that found in a Shakespeare sonnet, 

guitarist Boff Whaley describes the song as a trib-

ute to “the resilience of ordinary people.”

The message of “Tubthumper” was recalled to 

me upon reading a recent scientific paper pub-

lished, in all places, in the super-prestigious jour-

nal Nature Communications.  The authors exam-

ined the records of scientists who applied for the 

standard grant awarded to scientists by the NIH.  

Called an RO1, these grants are very competitive, 

with five to 10 applications for each grant actually 

awarded.  In their paper, the authors looked to see 

what happened, over ensuing years, to junior sci-

entists who applied and either just made the cut 

(and received their funding) or just missed the cut 

(and faced the decision of whether to apply again 

or give up).  

The findings of the paper are instructive.  A sub-

stantial percentage of the near-miss applicants gave 

up, with over 10% never again applying for NIH 

grants.  But amongst those who persisted in the 

pursuit of NH research grants, over the long term 

the junior people who had a near miss in their first 

try proved to outperform those who narrowly won 

their first grant.  The authors conclude that “early-

career setback appears to cause a performance im-

provement among those who persevere” and be-

lieve their findings “are consistent with the con-

cept that ‘what doesn’t kill me makes me stronger,’ 

which may have broad implications for identifying, 

training and nurturing junior scientists.”

Thinking back on my own experience, I recall 

a brilliant colleague who applied for his first NIH 

grant only to receive an extremely critical review.  

Angry and disheartened, he vowed never to apply 

again.  And he didn’t. Decades later, I believe he 

very much regrets that decision.

I wonder if this phenomenon applies to clini-

cians. One acquaintance, performing her first cat-

aract extraction as a resident, had the patient ex-

perience a choroidal hemorrhage and the eye was 

blinded.  She went on to become a better-than-aver-

age surgeon.  Does early adversity in the operating 

room stimulate young surgeons to practice their 

surgical skills more than their colleagues whose 

first operations go smoothly?  

Closer to home, I remember being a young and 

inexperienced department chair in California. I 

made a decision that didn’t produce the results I 

had hoped.  I was disappointed and aware that the 

members of my department, who were depend-

ing on me to make sure things went well, would 

be disappointed.  I told my dean, who was a very 

experienced and wise person whom I admired, 

and waited for him to criticize me.  But he didn’t. 

“These things happen to all leaders,” he said.  “You 

admit your mistake and take your lumps as people 

criticize you. Then you get back up, dust yourself 

off, go back to work, and do your absolute best.”  

So the next time things don’t go your way and 

you find yourself getting a tad discouraged, dear 

reader, find “Tubthumper” on your phone app or 

tell Alexa to play it for you when no one else is 

around.  Sing along in a loud voice and awaken 

within you “the resilience of ordinary people.” ■

REFERENCE

• Wang Y, et al.  Early-career setback and future career 

impact. https://doi.org/10.1038/s41467-019-12189-3

By Peter J. McDonnell, MD

 director of the Wilmer Eye Institute, 

Johns Hopkins University School of 
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XIIDRA MAY INTERRUPT 

THE CYCLE OF INFLAMMATION 

CENTRAL TO DRY EYE DISEASE1,2

Indication 
Xiidra®�
NKƂ�VGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�

VTGCVOGPV�QH�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&���

Important Safety Information
:KKFTC�KU�EQPVTCKPFKECVGF�KP�RCVKGPVU�YKVJ�MPQYP�J[RGTUGPUKVKXKV[�

VQ�NKƂ�VGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�KPITGFKGPVU��

+P�ENKPKECN�VTKCNU��VJG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�TGRQTVGF�KP�

������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��F[UIGWUKC�CPF�

TGFWEGF�XKUWCN�CEWKV[��1VJGT�CFXGTUG�TGCEVKQPU�TGRQTVGF�KP����VQ���

QH�VJG�RCVKGPVU�YGTG�DNWTTGF�XKUKQP��EQPLWPEVKXCN�J[RGTGOKC��G[G�

KTTKVCVKQP��JGCFCEJG��KPETGCUGF�NCETKOCVKQP��G[G�FKUEJCTIG��G[G�

FKUEQOHQTV��G[G�RTWTKVWU�CPF�UKPWUKVKU�

6Q�CXQKF�VJG�RQVGPVKCN�HQT�G[G�KPLWT[�QT�EQPVCOKPCVKQP�QH�VJG�UQNWVKQP��

RCVKGPVU�UJQWNF�PQV�VQWEJ�VJG�VKR�QH�VJG�UKPING�WUG�EQPVCKPGT�VQ�VJGKT�

G[G�QT�VQ�CP[�UWTHCEG�

%QPVCEV�NGPUGU�UJQWNF�DG�TGOQXGF�RTKQT�VQ�VJG�CFOKPKUVTCVKQP�QH�

:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�HQNNQYKPI�CFOKPKUVTCVKQP�

5CHGV[�CPF�GHƂ�ECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����[GCTU�

JCXG�PQV�DGGP�GUVCDNKUJGF�

The exact mechanism of action of Xiidra in Dry Eye Disease is not known.1

Xiidra blocks the interaction of 

ICAM-1 and LFA-1, which is a key 

OGFKCVQT�QH�VJG�KPƃ�COOCVKQP�

central to Dry Eye Disease. In vitro

studies have shown that Xiidra may 

inhibit the recruitment of previously 

activated T cells, the activation 

of newly recruited T cells, and 

VJG�TGNGCUG�QH�RTQ�KPƃ�COOCVQT[�

cytokines.1

Check out Xiidra-ECP.com

For additional safety information, see accompanying Brief Summary of Safety Information on the adjacent page and Full Prescribing 
Information on Xiidra-ECP.com. 
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BRIEF SUMMARY: 
Consult the Full Prescribing Information for complete product 

information.

INDICATIONS AND USAGE 
Xiidra®�
NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�

VTGCVOGPV�QH�VJG�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&��

DOSAGE AND ADMINISTRATION 
Instill one drop of Xiidra twice daily (approximately 12 hours 

CRCTV��KPVQ�GCEJ�G[G�WUKPI�C�UKPING�WUG�EQPVCKPGT��&KUECTF�

VJG�UKPING�WUG�EQPVCKPGT�KOOGFKCVGN[�CHVGT�WUKPI�KP�GCEJ�G[G��

Contact lenses should be removed prior to the administration 

QH�:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�HQNNQYKPI�

administration.

CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity 

VQ�NKƂVGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�KPITGFKGPVU�KP�VJG�

formulation.

ADVERSE REACTIONS 
Clinical Trials Experience 
Because clinical studies are conducted under widely varying 

conditions, adverse reaction rates observed in clinical studies 

of a drug cannot be directly compared to rates in the clinical 

VTKCNU�QH�CPQVJGT�FTWI�CPF�OC[�PQV�TGƃGEV�VJG�TCVGU�QDUGTXGF�

KP�RTCEVKEG��+P�ƂXG�ENKPKECN�UVWFKGU�QH�FT[�G[G�FKUGCUG�EQPFWEVGF�

YKVJ�NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�������RCVKGPVU�TGEGKXGF�CV�

NGCUV���FQUG�QH�NKƂVGITCUV�
�����QH�YJKEJ�TGEGKXGF�NKƂVGITCUV������

6JG�OCLQTKV[�QH�RCVKGPVU�
�����JCF�Ű��OQPVJU�QH�VTGCVOGPV�

GZRQUWTG������RCVKGPVU�YGTG�GZRQUGF�VQ�NKƂVGITCUV�HQT�

approximately 12 months. The majority of the treated patients 

YGTG�HGOCNG�
������6JG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�

TGRQTVGF�KP��������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��

dysgeusia and reduced visual acuity. Other adverse reactions 

TGRQTVGF�KP����VQ����QH�VJG�RCVKGPVU�YGTG�DNWTTGF�XKUKQP��

conjunctival hyperemia, eye irritation, headache, increased 

lacrimation, eye discharge, eye discomfort, eye pruritus and 

sinusitis. 

Postmarketing Experience 
6JG�HQNNQYKPI�CFXGTUG�TGCEVKQPU�JCXG�DGGP�KFGPVKƂGF�FWTKPI�

postapproval use of Xiidra. 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.

Rare cases of hypersensitivity, including anaphylactic reaction, 

bronchospasm, respiratory distress, pharyngeal edema, swollen 

tongue, and urticaria have been reported. Eye swelling and 

rash have been reported.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
There are no available data on Xiidra use in pregnant women to 

KPHQTO�CP[�FTWI�CUUQEKCVGF�TKUMU��+PVTCXGPQWU�
+8��CFOKPKUVTCVKQP�

QH�NKƂVGITCUV�VQ�RTGIPCPV�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�

IGUVCVKQP�FC[�����FKF�PQV�RTQFWEG�VGTCVQIGPKEKV[�CV�ENKPKECNN[�

relevant systemic exposures. Intravenous administration of 

NKƂVGITCUV�VQ�RTGIPCPV�TCDDKVU�FWTKPI�QTICPQIGPGUKU�RTQFWEGF�

an increased incidence of omphalocele at the lowest dose 

VGUVGF����OI�MI�FC[�
����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�

the recommended human ophthalmic dose [RHOD], based on 

VJG�CTGC�WPFGT�VJG�EWTXG�=#7%?�NGXGN���5KPEG�JWOCP�U[UVGOKE�

GZRQUWTG�VQ�NKƂVGITCUV�HQNNQYKPI�QEWNCT�CFOKPKUVTCVKQP�QH�:KKFTC�

CV�VJG�4*1&�KU�NQY��VJG�CRRNKECDKNKV[�QH�CPKOCN�ƂPFKPIU�VQ�VJG�

risk of Xiidra use in humans during pregnancy is unclear.

Animal Data 
.KƂVGITCUV�CFOKPKUVGTGF�FCKN[�D[�KPVTCXGPQWU�
+8��KPLGEVKQP�

VQ�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�IGUVCVKQP�FC[�����ECWUGF�

an increase in mean preimplantation loss and an increased 

KPEKFGPEG�QH�UGXGTCN�OKPQT�UMGNGVCN�CPQOCNKGU�CV����OI��MI��

FC[��TGRTGUGPVKPI�������HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV� 

the RHOD of Xiidra, based on AUC. No teratogenicity was 

QDUGTXGF�KP�VJG�TCV�CV����OI��MI��FC[�
����HQNF�VJG�JWOCP�

RNCUOC�GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%����+P�VJG�TCDDKV��

an increased incidence of omphalocele was observed at the 

NQYGUV�FQUG�VGUVGF����OI��MI��FC[�
����HQNF�VJG�JWOCP�RNCUOC�

GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%���YJGP�CFOKPKUVGTGF�D[�

+8�KPLGEVKQP�FCKN[�HTQO�IGUVCVKQP�FC[U���VJTQWIJ�����#�HGVCN�0Q�

1DUGTXGF�#FXGTUG�'HHGEV�.GXGN�
01#'.��YCU�PQV�KFGPVKƂGF�KP�

the rabbit.

Lactation 
6JGTG�CTG�PQ�FCVC�QP�VJG�RTGUGPEG�QH�NKƂVGITCUV�KP�JWOCP�

milk, the effects on the breastfed infant, or the effects on milk 

RTQFWEVKQP��*QYGXGT��U[UVGOKE�GZRQUWTG�VQ�NKƂVGITCUV�HTQO�

ocular administration is low. The developmental and health 

DGPGƂVU�QH�DTGCUVHGGFKPI�UJQWNF�DG�EQPUKFGTGF��CNQPI�YKVJ�

the mother’s clinical need for Xiidra and any potential adverse 

effects on the breastfed child from Xiidra.

Pediatric Use 
5CHGV[�CPF�GHƂECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����

years have not been established. 

Geriatric Use 
No overall differences in safety or effectiveness have been 

observed between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
Carcinogenesis: Animal studies have not been conducted  

VQ�FGVGTOKPG�VJG�ECTEKPQIGPKE�RQVGPVKCN�QH�NKƂVGITCUV� 

Mutagenesis: .KƂVGITCUV�YCU�PQV�OWVCIGPKE�KP�VJG�in vitro  

#OGU�CUUC[��.KƂVGITCUV�YCU�PQV�ENCUVQIGPKE�KP�VJG�in vivo  

mouse micronucleus assay. In an in vitro chromosomal 

aberration assay using mammalian cells (Chinese  

JCOUVGT�QXCT[�EGNNU���NKƂVGITCUV�YCU�RQUKVKXG�CV�VJG�JKIJGUV�

concentration tested, without metabolic activation.  

Impairment of fertility: .KƂVGITCUV�CFOKPKUVGTGF�CV� 

KPVTCXGPQWU�
+8��FQUGU�QH�WR�VQ����OI�MI�FC[� 


�����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�VJG� 

TGEQOOGPFGF�JWOCP�QRJVJCNOKE�FQUG�
4*1&��QH� 

NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP������JCF�PQ�GHHGEV�QP� 

fertility and reproductive performance in male and  

female treated rats. 

/CPWHCEVWTGF�HQT��5JKTG�75�+PE�������5JKTG�9C[��.GZKPIVQP��/#������� 

(QT�OQTG�KPHQTOCVKQP��IQ�VQ�YYY�:KKFTC�EQO�QT�ECNN���������������� 

Marks designated ®�CPF�v�CTG�QYPGF�D[�5JKTG�QT�CP�CHƂNKCVGF�EQORCP[�

������5JKTG�75�+PE��5*+4'�CPF�VJG�5JKTG�.QIQ�CTG�VTCFGOCTMU�QT� 

TGIKUVGTGF�VTCFGOCTMU�QH�5JKTG�2JCTOCEGWVKECN�*QNFKPIU�+TGNCPF� 

.KOKVGF�QT�KVU�CHƂNKCVGU�
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B
eyond relying on training, surgi-

cal skills, and experience, surgeons 

must have ultimate confidence in the 

technology they use in practice and 

the vision-correction strategy they 

recommend to patients. To incorpo-

rate IOL solutions that can provide 

outstanding, dependable, and consistent refrac-

tive outcomes requires understanding the attri-

butes of each platform. Equally 

important is the ability to pivot 

when the clinical and scientific 

data warrant a change.

PICK YOUR 

PLATFORM THEORY

The eye’s spherical aberration (SA) 

is a combination of the positive 

SA of the cornea and the negative SA of the crys-

talline lens. In younger eyes, the positive SA of the 

cornea is coupled and balanced by the negative 

SA of the lens. With normal aging, this balanced 

coupling is disrupted causing decreased optical 

performance.1

Over time, theories have shifted along with sur-

geons’ preferences with regard to lens sphericity 

and its relationship to visual outcomes. Traditional 

spherical IOLs were designed with positive SA, 

which increases the positive SA in the eye post-

cataract surgery. In the early 2000s, a new genera-

tion of lens was developed with asphericity, which 

more closely mirrors the natural crystalline lens. 

Today’s aspheric IOL models offer different degrees 

of SA from negative (Tecnis IOL, Johnson & John-

son Vision), low-negative (AcrySof IOL, Alcon) to 

zero (enVista IOL, Bausch + Lomb).

ASPHERIC DESIGNS

Companies have designed aspheric IOLs with an 

anterior prolate surface (Johnson & Johnson Vision), 

a posterior prolate surface (Alcon), or with both 

anterior and posterior prolate surfaces (Bausch + 

Lomb), and these models compensate for corneal 

SA to varying degrees. The Tecnis platform (John-

son & Johnson Vision) and AcrySof Restor (Alcon) 

aim to correct positive SA from the cornea. The en-

Vista IOL (Bausch + Lomb) has zero SA and thus 

preserves the cornea’s natural sphericity profile.

I favor this zero-sphericity approach because it 

provides my patients with an increased tolerance 

to defocus. When the cornea’s SA is 

completely neutralized, the patient 

will have good contrast sensitivity, 

but at the same time, will notice a 

trade off in terms of the limited range 

of clear uncorrected vision. For many 

patients, enVista functions with an 

excellent range—a big “sweet spot” 

to hit the intended refractive target.

Patients with previous hyperopic 

LASIK will have eyes already pre-

senting with negative spherical aber-

ration, implanting a zero sphericity 

IOL is a great choice, in my opin-

ion. There is no concern with angle 

kappa, as the implant’s asphericity 

makes it more forgiving in its use. In patients with 

high angle kappa or lens decentration, a negative 

spherical aberration lens may produce suboptimal 

visual outcomes. 

DYSPHOTOPSIAS

The enVista platform is associated with very low 

incidence of dysphotopsia.2 As Masket and Fram 

have discussed, the index of refraction and the sur-

face reflectivity of lenses can be associated with 

positive dysphotopsia, meaning certain IOLs will 

show less of a tendency. Silicone and copolymer 

lenses tend to have a much lower incidence of 

positive dysphotopsia than acrylic lenses, Masket 

has said.3,4 In my experience, I have heard more 

glare and halo complaints from patients receiv-

ing implants other than enVista. There are reports 

of explanted lenses in the literature,3 and I have 

performed lens exchange due to the issue for a 

few patients.

WHAT ELSE MATTERS?

I like to know that an IOL’s material is glistening-

free, with a very clear optic that will stay that way 

many years out. Even if the acuity is fine, an IOL 

that contains glistenings does not look as good in 

the eye, and in rare cases glistenings can affect 

vision.5,6 The enVista IOL is the only single-piece, 

hydrophobic acrylic implant available in the United 

States proven to be glistening-free.7 The material 

is difficult to scratch during load-

ing, inserting, and manipulation. 

There is nothing more frustrating 

than performing a perfect cataract 

case and finding that the lens was 

inadvertently scratched during its 

placement in the cartridge.

Of course, with any type of toric 

platform, even a small amount of 

rotation is maybe damaging, dra-

matically effecting results (i.e., 

a 3% loss of correction effect for 

every 1 degree off).8 It is critical 

to patients’ outcomes to know that 

my toric choice is going to be rigid 

and stable. The enVista toric MX60T 

demonstrated excellent rotational stability,9 with 

94.4% of subjects with 5° or less IOL rotation from 

close of case to 6 months post-op (data on file with 

Bausch + Lomb).

TIPS/TRICKS

After checking for proper alignment, I ensure com-

plete removal of viscoelastic, before closing the case.

To help educate my patients with astigmatism, 

I use topographic data from the corneal analyzer 

(OPD-Scan III; Nidek) and show them what their 

vision will be like with and without an astigma-

tism correction. This effort impresses upon them 

the visual benefits of the toric technology. 

CONCLUSION

Refractive cataract surgery with premium IOL im-

plants provides a unique opportunity for patients 

to achieve life-changing vision. However, not all 

lens platforms, including toric lens platforms, are 

created equal. Choose a vision correction solu-

tion and strategy that considers the science and 

addresses common complaints before they arise, 

and you’ll be dealing with compliments instead. 

Of course, whatever lens you choose, it’s impor-

Physicians can dive into IOL parameters, platforms before making it a go-to technology
By David A. Goldman, MD; Special to Ophthalmology Times

 ◗ Refractive cataract 

surgery with premium 

IOL implants provides 

a unique opportunity 

for patients to achieve 

life-changing vision. 

However, not all lens 

platforms, including 

toric lens platforms, 

are created equal.

TAKE-HOME 

Dr. Goldman

Toric options offer chance to 
expand patient’s sweet spot

Continues on page 10 : Options
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tant to familiarize yourself with the instructions 

for use for full product information, including in-

dications and safety. ■
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OPTIONS
( Continued from page 9 )

9 eff ective habits surgeons            
should adopt for best outcomes
List helps physicians establish a standard of care to follow throughout career
By Elizabeth A. Davis, MD, FACS; Special to Ophthalmology Times

FOLLOWING THESE NINE best-practice 

habits can help surgeons establish a standard of care 

for the countless surgeries they will perform through-

out their careers, according to Elizabeth A. Davis, 

MD, FACS.

1. BE PREPARED

Identify ocular comorbidities that 

may present intraoperative challenges 

and have a game plan. Conditions 

like small pupils, intraoperative 

floppy iris syndrome, loose zon-

ules/phacodonesis, dense brunes-

cent rock-hard cataracts, white intumescent cataracts, 

and posterior polar cataracts all pose potential risks, 

need proper approaches, and require the possible use 

of assistive devices intraoperatively.

2. DISCUSS LENS OPTIONS

Discuss appropriate lens options for the patient and 

desired target refractive outcomes. Cataract surgery is 

refractive. Patients may have high expectations of fast 

and painless surgery as well as excellent visual results, 

including the possibility of reduced dependence on 

glasses. Offer elective options of premium IOLs. Have 

the ability to conduct enhancements when needed.

3. OBTAIN RELIABLE BIOMETRY, 

USE APPROPRIATE LENS FORMULAS

This involves treating any pre-existing ocular sur-

face disease (OSD), repeating axial length measure-

ments when warranted for confirmation of differing 

eye lengths, and knowing which formula is suitable. 

Using the latest generation of multivariable formulas 

can enhance predictability of refrac-

tive results. Personalize A-constants 

for precise outcomes.

4. CONDUCT A TIMEOUT

Perform a time-out to confirm the cor-

rect patient, correct eye, correct pro-

cedure, and correct IOL. 

5. ADJUST MACHINERY PROPERLY

Position the head, microscope, foot pedals, and por-

table instrument stand properly. The surgeon should 

be comfortable, have unencumbered access to the 

eye, be readily able to receive and pass instruments 

without looking away from the field, and continuously 

establish good focus, magnification, and centration.

6. BE EFFICIENT, BUT SAFE

Less time, phaco energy, and fluid in the eye is best, 

but do not rush. Hand movements and positioning 

should be precise and effective. Minimize the number 

of times instruments are placed in and out of the eye. 

Not only does this take more time, but each entry could 

introduce contamination and/or distort the wound.

7. TRAIN STAFF

Assistants should be familiar with the surgeon’s tech-

nique, set up, machine settings, and instruments. Stan-

dardize the process as much as possible, as this will 

benefit all involved. A well-performed cataract sur-

gery is like a carefully choreographed 

dance—each team member provides a 

supportive-but-critical role in the per-

formance, leading to efficient and er-

gonomic movements that avoid omit-

ting steps or making errors.

8. REDUCE INFECTION

Use intracameral antibiotics to reduce 

the incidence of postoperative infec-

tion as supported by numerous studies on large num-

bers of patients.

9 .  P R A C T I C E  S E L F  E V A L U A T I O N S

Learn from mistakes, colleagues, meetings, journals, 

and videos. This involves keeping up with advances 

in technology and trying new techniques/devices/

IOLs. The field of cataract surgery (and ophthalmol-

ogy, in general) is constantly advancing, and there 

is a need for continuous adaptation. ■

ELIZABETH A. DAVIS MD, FACS

E: eadavis@mneye.com

Dr. Davis is partner, Minnesota Eye Consultants, Bloomington, MD. She did not indicate 

any proprietary interests relevant to the subject matter.

 ◗ The fi eld of cataract 

surgery is constantly 

advancing, and 

there is a need for 

continuous adaption. 

TAKE-HOME 

Dr. Davis

DAVID A. GOLDMAN, MD

E: davdi@goldmaneye.com

Dr. Goldman is a stockholder for Bausch Health Companies, Inc.
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Cadaver eyes used to demonstrate 
capsular safety of hybrid phaco tip
Tool can be useful for both residents, experienced surgeons alike
By Steve Lenier; Reviewed by Liliana Werner, MD, PhD

POSTERIOR CAPSULE RUPTURE (PCR) 

is a common complication of cataract surgery, with 

most ruptures occuring during phacoemulsification, 

according to Liliana Werner, MD, PhD, professor of 

Ophthalmology and Visual Sciences and co-director 

of the Intermountain Ocular Research Center at the 

John A. Moran Eye Center, Univer-

sity of Utah. 

Risk factors that increase the like-

lihood of this occurrence include 

surgeon experience, operative fac-

tors such as a small pupil (3 mm or 

less), and other comorbidities, such 

as pseudoexfoliation and diabetic 

retinopathy. With a 

rupture, there may be a loss of vitre-

ous and a worse visual prognosis. Re-

searchers performed a study using ca-

daver eyes to evaluate and the results 

of using a novel hybrid phacoemulsi-

fication tip with a polymer overmold.1 

In 2006, Steven Dewey, MD, popu-

larized a needle design with no sharp 

edges. Studies have shown this has 

helped reduce the incidence of PCR. 

The present study evaluates a smooth 

hybrid needle tip, with a polymer at the 

distal end made of a proprietary material. 

STUDY DETAILS

The study compared this tip, with a balanced metal 

tip.1 Cadaver eyes were prepared with the Miyake-

Apple technique, where the eye is sectioned and the 

anterior segment glued to a glass slide. This provides 

a posterior view of the entire capsular bag and zo-

nular apparatus. 

In the first experiment, the tip was used with the bevel 

pointing down. In the first pair of eyes, the researchers 

determined the vacuum limit, and found that it could 

be raised up to 300 mm Hg without having PCR. They 

determined that for the study, the vacuum would be 

set to 150 mm Hg.

In the next four pair of eyes, still with the bevel 

down, the researchers began in each eye with one tip, 

and increased torsional energy in 5% increments up 

to 60%. If there was no rupture they switched to the 

other tip. In this test, the hybrid tip required more 

energy for PCR. 

This is not representative of a surgi-

cal case because the bevel was down. 

In the second experiment, the bevel 

of the tip was kept pointing up. 

The same process was followed, 

a tip was inserted and the torsional 

energy was raised in 5% increments 

to a maximum of 60%, with a fixed 

vacuum of 150 mm Hg and flow rate 

of 30 cc/min. Again one tip was in-

serted, and if there was no rupture 

at 60% the researchers switched to 

the other tip. 

The mean torsional power required for PCR was 

higher in the hybrid group. To determine if phaco 

would weaken the capsular bag without did a sub-

analysis that excluded capsules that were reused, and 

the results remained significant.

VARIABLES INFLUENCING PCR

These six variables all influence PCR. Perhaps playing 

the most important role are numbers 1 and 5 on the list.

1 Pressure of the tip against the capsule

2 Amount of active vacuum

3 Aspiration flow rate

4 Gauge of the needle

5 Needle sharpness and degree of angulation

6 Energy modulation active at the time of contact

LIMITATIONS

The study results were significant, but it was per-

formed in a small sample size, and was an ex vivo 

study only. It is difficult to have a true control in a 

cadaver eye study. 

Efficiency must also be considered, as it may be 

a limiting factor in “safer” needles. Radius needles 

are slightly less efficient. 

A ROLE FOR THE HYBRID TIP

The researchers concluded this tip can be useful for 

both residents and experienced surgeons, and noted 

that whoever is considering using it should consider 

all risk factors when choosing a needle tip. ■

LILIANA WERNER, MD, PHD

E: liliana.wernerl@hsc.utah.edu

Dr. Werner has no fi nancial disclosures related to this project.

 ◗ The hybrid phaco 

tip can be a useful 

to for surgeons, but 

risk factors should 

be considered when 

choosing a needle tip. 

TAKE-HOME 

Dr. Werner

(FIGURE 1) A. The anterior view of a cadaver eye is seen, showing the capsular bag and zonular apparatus.  B. The 

cadaver eye is sectioned using the Miyake-Apple technique, and the anterior segment is fl ued to a glass slide.

A B

(FIGURE 2) A hybrid phaco needle that features 

no sharp edges, reducing the incidence of PCR.

(Photos courtesy of Liliana Werner, MD, PhD)

 ◗ A needle with no 

sharp edges can help 

reduce the incidence 

of PCR, and a study 

has evaluated a 

smooth hybrid needle 

tip, with a polymer at 

the distal end. 

TAKE-HOME 
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Positive dysphotopsia was first 

reported in polymethylmethacrylate 

(PMMA), the material most commonly 

used during the early development of 

IOLs. Symptoms were generally minor 

glare and transient. 

Hydrophobic acrylic lenses are 

more prone to positive dysphotop-

sia. The higher index of refraction 

is more likely to re-

sult in internal reflec-

tions when exposed to 

bright sources. 

Silicone lenses are 

rarely associated with 

positive dysphotopsia, 

possibly because of 

lens design. Lenses 

with square edges, 

typically hydropho-

bic acrylic IOLs, are 

associated with an increased incidence 

of positive dysphotopsia. Frosted and 

textured edges as well as beveled de-

signs have been used to reduce the in-

tensity of stray reflections and reduce 

the incidence of positive dysphotopsia.

Treating positive dysphotopsias is 

relatively straightforward. Explanting 

and exchanging the original lens with 

an IOL that has a different material 

or edge design usually reduces or re-

moves the problem entirely. PMMA, 

silicone, and hydrophilic acrylic lenses 

with edge designs that are not square 

are reported to help resolve positive 

dysphotopsias.

 “Negative dysphotopsias are com-

pletely different,” Dr. Mamalis pointed 

out. “The more often you ask about 

negative dysphotopsias, the more fre-

quently patients report those dark tem-

poral shadows, especially in the first 

couple of weeks.”

About 71% of negative dysphotop-

sias resolve in the first weeks and 

months after surgery, he continued. 

Depending on how and when patients 

are questioned, between 0.2 and 2.4% 

have persistent symptoms.

 “Do not get too excited at first and 

try to do something about it imme-

diately,” Dr. Mamalis advised. “In a 

lot of patients, it goes away.”

The etiology of negative dyspho-

topsias involves the spatial relation-

ships between the IOL, the capsular 

bag, and possibly the iris. IOLs im-

planted in the capsular bag or in the 

posterior chamber are more likely to 

produce negative dysphotopsias while 

IOLs implanted in the sulcus or in the 

anterior chamber seldom do.

Ray tracing suggests that at least 

part of the problem lies with internal 

reflections when the lens is placed in 

the capsular bag that can cast tem-

poral shadows. Other potential fac-

tors include corneal curvature, ante-

rior chamber depth, IOL power, axial 

length, and the distance between the 

pupil and the implant.

 “Negative dysphotopsias are seen 

more frequently in 

patients who have a 

square-edge IOL,” Dr. 

Mamalis said. “It can 

occur with any lens 

material, though we 

see it more frequently 

with hydrophobic 

acrylic.”

Treatment typically 

involves IOL exchange 

and implantation of a 

new lens into the sulcus. Piggyback 

or add-on IOLs can also help alle-

viate negative dysphotopsias by dif-

fusing light more effectively before it 

enters the eye, reducing the potential 

for shadow formation.

Reverse optic capture, placing the 

optic over the edges of the capsular 

bag instead of in the bag, can also 

help. And some surgeons perform laser 

anterior capsulotomy to enlarge the 

capsule opening.

New lens designs may reduce the 

problem in the future. The Masket 

lens, with a groove on the anterior 

surface, allows the lip of the optic to 

ride over the anterior capsule, reduc-

ing the potential for negative dyspho-

topsias. A bag-in-lens design serves 

the same purpose, putting the optic 

atop the bag rather than allow the 

bag to ride over the edge of the optic. 

Another design adds peripheral con-

cavity to the optic to better diffuse 

light entering the eye, reducing the 

potential for shadows.

“The treatment varies,” Dr. Mama-

lis said. “Depending on the patient, 

changes in IOL material, design and 

placement can decrease or treat these 

dysphotopsias when they occur.” ■

DYSPHOTOPSIAS
( Continued from page 1 )

NICK MAMALIS, MD

P: 801/581-2352    

This article is based on Dr. Mamalis’ presentation at the 37th Con-

gress of the European Society of Cataract and Refractive Surgeons. 

He has no relevant fi nancial interest in any aspect of this report.

 ◗ Depending on the 

patient, changes in 

IOL material, design, 

and placement can 

decrease or treat 

dysphotopsias when 

they occur.

TAKE-HOME 

(FIGURE 2) 

A. A positive 

dysphotopsia is 

shown, including 

the glare source 

and refl ected 

glare image. 

B. A negative 

dysphotopsia, 

detailing the axial 

length. (Images 

courtesy of Jack 

Holladay, MD, )

A

B
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New IOL design trends avoid 
negative dysphotopsias
Surgeon also uses primary reverse optic capture with positive outcome for patients
By Fred Gebhart; Reviewed by Samuel Masket, MD

DYSPHOTOPSIA MAY BE one of the most 

under-recognized complications following otherwise 

unremarkable cataract surgery. Based on subjective 

symptoms, up to 20% of patents have negative dys-

photopsia (ND), a temporal dark 

shadow after IOL implantation. 

Other patients have positive dys-

photopsia (PD), characterized by light 

streaks, arcs, central light flashing 

or star bursts. Some patients may 

have both ND and PD.

“Overall, dysphotopsia has not 

been studied particularly well, es-

pecially epidemiologically,” said Samuel Masket, MD, 

founding partner, Advanced Vision Care, and clini-

cal professor of ophthalmology at the David Geffen 

School of Medicine, Stein Eye Institute, University of 

California, Los Angeles. 

Early ND symptoms tend to improve over time due 

to neuroadaptation, but about 3% of cases will have 

chronic ND at one year after surgery. 

PD is directly related to square-edge design and the 

index of refraction of an IOL. The higher the index of 

refraction, the more complicated the ND. It is a tem-

poral dark arc, similar to the effect of putting blind-

ers on a horse. Unlike PD, there is no good correla-

tion between clinical findings and optical lab find-

ings, Dr. Masket said. 

Researchers have suggested that square edges can 

cast ND shadows where rounded edges do not. And 

some have indicated that ND is also associated with 

a greater iris to IOL 

distance and an ex-

panded poster ior 

chamber depth. How-

ever, these assertions 

are not supported in 

clinical investigations. 

Studies reveal in-

creased poster ior 

chamber depth does 

not cause ND and that 

any IOL, irrespective 

of material or edge de-

sign, implanted in the 

capsule bag can result 

in ND, which resolves 

when the inciting lens 

is moved from the bag 

to the ciliary sulcus.  

These findings suggest a 

relationship between the 

IOL and capsule bag as 

central to ND.

“Historically, every 

intraocular lens on the 

market in the United 

States has been associ-

ated with ND,” Dr. Mas-

ket said. “While ND is 

likely multifactorial, it is 

prevented, relieved or im-

proved when the IOL optic 

edge overlies the nasal 

capsulotomy, rather than 

the capsulotomy overly-

ing the optic edge.” 

Dr. Masket published  

reverse optic capture 

(ROC), either as a ther-

apeutic or prophylactic 

measure for ND, in 2011. A 

2018 update with ROC in 

43 eyes showed very good 

success, he reported. Of 

22 eyes with chronic ND, 

21 were corrected with 

secondary ROC and 21/21 

contralateral eyes success-

fully avoided ND using 

primary ROC. All of the 

eyes that underwent pri-

mary ROC placement had 

fibrotic PCO that required 

laser posterior capsulot-

omy within three months 

of the initial surgery. 

Dr. Masket’s original 

lens was licensed and 

modified by Morcher. It has CE marking and is being 

developed as the model 90S. 

Two other capsulotomy supported IOLs have been CE 

marked,  he reported, the Tassignon “BIL” (Morcher) 

and Femtis (Oculentis). The Tassignon lens has had no 

reported ND in several thousand uses and the Femtis 

has had no ND in its reported series of 384 lenses. 

In addition to the absence of ND, capsulotomy-

supported IOLs have a more predictable ELP, a sta-

ble toric axis, absence of capsule contraction, per-

fect centration when the capsulotomy is centered on 

the visual axis, reduced HOA and limited optic tilt.

“There is likely a future for this design concept,” 

Dr. Masket concluded. ■

ND - Surgical Experience

58 Procedures

THERAPEUTIC PREVENTATIVE

20 Rev Optic Capture:

21/22

IOL Exchange: Bag/sulcus

6/7

IOL Exchange:Bag/Bag

0/4

Piggyback IOL:

8/11

Masket S, Fram NR. et al. JCRS 44:6-16 Jan 2018

10 Rev Optic Capture:

21/21

42/43 eyes with ROC successful

SAMUEL MASKET, MD

P: 310/229-1220

This article is based on Dr. Masket’s presentation at the 2019 European Society of 

Cataract & Refractive Surgeons Congress. Dr. Masket is the patent holder for an anti-

dysphotopic IOL that is being developed by Morcher GmbH.

 ◗ Newer lab studies 

reveal increased 

posterior chamber 

depth does not 

cause ND and that 

any IOL, irrespective 

of material or edge 

design, implanted in 

the capsule bag can 

result in ND, which 

resolves when the 

very same inciting 

lens is moved from 

the bag to the ciliary 

sulcus.  

TAKE-HOME 

Dr. Masket

Anti-Dysphotopic IOL

US PATIENTS 8,652,206

9,433,498

Groove on anterior optic captures 

the capsulotomy

Part of optic overlies the capsule 

rather than vice versa

IOL is fi xated by the anterior 

capsule*

Masket S: Expert Review of Ophthalmology,

DOI: 10.1080/17469899.2018.1560263
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PROGRESSIVE SOLUTIONS FOR

Special Report   ) PRESBYOPIA
ADVANCES CONTINUE TO PROGRESS FOR THE CARE AND TREATMENT OF PRESBYOPIA IN PATIENTS

cality and are referred to as a new hybrid mfIOL,” 

he explained.

EXTENDEDDEPTHOF

FOCUS EDOF IOLs

This is the most recent technologic advance to become 

available for treating presbyopia. 

According to Dr. Alio, these lenses manipulate the 

IOL’s spherical aberration (SA) so that the incoming 

light waves are elongated, which eliminates both 

the overlap of near and far images and the halos. 

These IOLs were designed to improve the intermedi-

ate vision. An associated limitation is the decreased 

retinal image quality, and for this reason the near 

vision add is limited to about 1 D. 

A number of companies have investigated this ap-

proach. Dr. Alio mentioned the Wichterle IOL (Medi-

cem), a continuous-focus model that manipulates SAs. 

The idea behind this single-piece polyfocal hyperbolic 

optic with no haptics was that it mimicked the natu-

ral young crystalline lens, with the possibility of ac-

commodation; however, poor visual quality forced 

the company to abandon this model. The Mini Well 

monofocal IOL (Sifl), another EDOF IOP, induces SAs 

in specific areas of the optic to increase the depth of 

focus and generate multifocality.

Another way of achieving the EDOF effect is use of 

the pinhole effect. The IC-8 (AcuFocus, Inc.), which 

uses a small aperture, achieves an extended and con-

tinuous range of vision using an embedded opaque an-

nular mask of 1.36 mm that blocks unfocused paracen-

tral light rays and permits paraxial light rays to enter. 

The XtraFocus Pinhole Implant (Morcher) is based on 

the same principle using a smaller pinhole of 1.3 mm. 

The EDOF IOLs are approved only for distance and 

intermediate vision. Patients will need at least 1 D of 

correction for near vision. Postoperative patient dissat-

isfaction is attributed to intolerance of the total induced 

aberrations. If there is excessive EDOF, the quality 

of vision is affected. The explantation rate is higher.

HYBRID MODELS

The disadvantages of the EDOP IOLs led to the devel-

opment of mfIOLs with an EDOF system. “The mul-

tifocality and EDOF characteristics are not exclusive 

of each other,” Dr. Alio noted.

The hybrids balance three interrelated factors: vi-

sual acuity, depth of field, and dysphotopsias. The in-

creasing depth of field and decreasing multifocality 

are tempered to avoid the negative impact on the near 

vision. The Tecnis Symfony (Johnson & Johnson Vi-

sion) was the first such IOL with a 1.75-diopter near 

add with increased depth of focus. The AcrySof IQ 

panoptix (Alcon) is a mfIOL that adds a negative SA 

on the anterior surface to compensate for the positive 

SA of the human cornea.

NEW REFRACTIVE MFIOLS

The refractive IOLs offer new optical profiles, as seen in 

the Precizon Presbyopic (Ophtec), and new materials, 

A. An eye with a phakic multifocal diffractive IOL.  

B. The fi rst multifocal phakic lens 

(Photos courtesy of Jorge Alio, MD, PhD)

P
resbyopia-correcting IOLs are among the 

most important recent innovations in cat-

aract and refractive surgery. A number of 

options are available to satisfy a growing 

patient population that demands spectacle-

independent intermediate vision in addi-

tion to distance vision. 

“These technologies have resulted in tremendous 

changes in clinical practice,” said Jorge Alio, MD, PhD. 

“Selecting the appropriate presbyopia-correcting IOL 

is now a challenge for most ophthalmologists.”

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

The current trends in the new multifocals (mf) IOLs presbyopic IOLs are 

diffractive and refractive models. The former have reached a high standard 

of clinical performance and are designed to eliminate halos and glare by 

decreasing the near optical power, according to Dr. Alito, professor and 

chairman of ophthalmology, VISSUM, Instituto Oftalmologico de Alicante, 

Universidad Miguel Hernandez, Alicante, Spain.

“The new models combine manipulation of aberrations with multifo-

PRESBYOPIA-CORRECTING 
IOLS: EXPANDING, 
IMPROVING LAST FRONTIER
While work has just begun, physicians are seeing results
By Lynda Charters; Reviewed by Jorge Alio, MD, PhD

take-home
 ◗ Optical quality 

and retinal quality 

are essential 

elements of the 

performance of any 

IOL. Physicians can 

defi ne success by 

determining how 

much of each issue 

is involved in any 

procedure. 

A B
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as exemplified by the Acunex Vario AN6V (Oculentis).

The former IOL offers constant progressive focus 

between two focal points and no light loss. The lat-

ter IOL uses the previous optical technology of focal 

IOLs without a varifocal lens with new biometry that 

results in a different profile and prevents opacifica-

tion; the IOL incorporates changes in SA and haptics 

and offers EDOF.

“Some of the so-called EDOF IOLs available today 

are really mfIOLs with low power in which part of 

the rest of the power has been withdrawn to avoid the 

overlapping of images and the consequent halos and 

glare,” Dr. Alio explained. “IOLs should be referred to 

as EDOF only when they do not have either refractive 

or diffractive added multifocality. If so, they should 

be considered hybrid mf/EDOF IOL.”

OTHER OPTIONS

The Care Group introduced the Presby IPCL, a trifo-

cal diffractive optic that is implanted in the sulcus to 

treat patients with advanced presbyopia. 

Add-on piggyback mfIOLs are another option. The 

Sulcoflex (Rayner), a hydrophilic acrylic implanted in 

the sulcus. The results have shown that this IOL im-

planted atop a previously implanted monofocal IOL 

offers positive results. Other such IOLs include the Re-

stor (Alcon), Trifocal (Zeiss), and Mplus (Oculentis). 

An important question that remains unanswered is 

whether accommodation can be restored by an IOL. 

The bottom line thus far is that IOLs have not provided 

accommodation and have failed to provide an alterna-

tive to monofocal IOLs. “The question remains about 

whether these IOLs should be placed inside or outside 

the capsular bag. Answering this question could de-

termine the future of accommodative IOLs,” he said.

Dr. Alio and colleagues have investigated this prob-

lem in a primate model and determined that there is 

no accommodative force in the capsular bag related 

to ciliary body stimulation 6 months postoperatively, 

which demonstrated that the sulcus and not the bag 

is the place for an accommodative IOL. The Lumina 

(Akkolens), an sulcus-based accommodative IOL has 

so far produced good results. The results indicated 

that this IOL restored visual function, accommoda-

tion, and contrast sensitivity after cataract surgery 

with no affect on the contrast sensitivity, he reported.

CONCLUSIONS

Dr. Alio emphasized issues surrounding presbyopic IOLs. 

“Optical quality and retinal quality are essential el-

ements of the performance of ay IOL, but visual per-

formance involves neuroprocessing and is a cortical 

perception,” he said. “How much of each is involved? 

To address this, we must define success.” 

Dr. Alio explained that the most relevant factor is 

the quality of the retinal image. Study of the defocus 

curves has made it clear that EDOF IOLs are insuf-

ficient for near vision and good for far vision. He 

noted that new presbyopic IOLs represent opportu-

nities for the present and future, and urged clini-

cians to choose their IOLs carefully using evidence-

based information.

“To use the EDOF, mfIOLs, and hybrids properly, 

we must be aware of what they offer and how they 

fit our patients’ needs,” he concluded. “There cur-

rently is confusion in terminology caused by an in-

appropriate commercial bias, leading to misinforma-

tion for practicing clinicians. Artificial intelligence 

IOLs are raising  new expectations for near vision 

restoration in pseudophakia.” ■

JORGE ALIO, MD, PHD

E: jlalio@vissum.com

Dr. Alio is a consultant to numerous lens manufacturers, many of which have provided 

funds for research projects.
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IOP ELEVATIONS THROUGHOUT THE DAY 

CAN PUT YOUR PATIENTS’ VISION AT RISK 

Elevated IOP is an established risk factor for disease progression that increases over 
time. Despite your best efforts, glaucoma management can be a real challenge in your 
practice. At Allergan, we are pursuing new ways to potentially address those challenges, 

always with an eye toward durable innovation. 
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Can more be done to manage glaucoma?
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Special Report   )
 PROGRESSIVE SOLUTIONS FOR PRESBYOPIA

Achieving successful results          

with refractive cataract surgery

Outcomes require understanding of patient needs, IOL performance characteristics
By Cheryl Guttman Krader; Reviewed by Florian Kretz, MD, FEBO

PATIENT SATISFACTION AFTER re-

fractive cataract surgery depends on choosing an IOL 

that meets the individual’s needs for uncorrected vi-

sion but also tolerance to dysphotopsias. According 

to Florian A. Kretz, MD, FEBO, approaches using ro-

tationally asymmetric IOLs that do not have a diffrac-

tive optic design allow success for 

patients who are not willing to ac-

cept problems with glare and halos.

Dr. Kretz is medical director of Au-

gentagesklinik Rheine and Greven, 

Germany. He discussed approaches 

using the Lentis-313 MF15 or MF20 

IOLs (both from Oculentis) and the 

performance of these extended depth of focus implants.

“Choosing these approaches can result in very satis-

fied patients because the rotationally asymmetric IOLs 

provide high-quality vision and produce lower levels 

of dysphotopsias compared with diffractive presby-

opia-correcting IOLs,” said Dr. Kretz.

MATCHING GOALS AND TECHNOLOGY 

Dr. Kretz noted that cataract surgery patients inter-

ested in presbyopia correction can be grouped into 

three general categories based on their priorities for-

good uncorrected vision postoperatively. Some pa-

tients are near focused and have demands for excel-

lent vision at reading distance (≤40 cm). 

Others seek good vision at all distances. 

The third group is described as distance-

focused patients most interested in clear 

vision at the intermediate to far range, and 

are willing to wear glasses for reading. 

The strategies for addressing these vi-

sual needs include binocular implanta-

tion of the Lentis-313 MF15 or MF20 IOL 

with a refractive target of emmetropia. 

These extended depth of focus IOLs pro-

vide a high degree of spectacle indepen-

dence from distance to intermediate but 

also some functional reading vision.

“These IOLs are aberration neutral,” Dr. 

Kretz said. “Patients will use the spherical 

aberration of the cornea to enhance the 

depth of focus, which can improve their 

near vision.” 

For patients with stronger near vision needs, sur-

geons can create blended vision using a micromonovi-

sion approach, implanting either the Lentis-313 MF15 

or MF20 IOL bilaterally but targeting -1.25 D to -1.75 D 

in the non-dominant eye. Another solution for provid-

ing good reading ability is to implant the Lentis-313 

MF15 or M20 in the distance dominant 

eye and a multifocal IOL (Lentis MF30 or 

Mplus X) in the fellow eye. Combining a 

pinhole lens (IC-8, Acufocus) in the near 

eye with the Lentis-313 MF15 of MF20 in 

the dominant eye can be a particularly 

good choice in patients who have irregu-

lar astigmatism.

“The pinhole hole can compensate for 

irregular astigmatism and is also not likely 

to cause dysphotopsias,” Dr. Kretz said.

CLINICAL PERFORMANCE

Outcomes data from testing of visual acu-

ity, optical quality, defocus curves, and 

dysphotopsias provide evidence about the 

excellent clinical performance of the Len-

tis-313 MF15 and MF20 IOLs. Dr. Kretz re-

ported visual acuity results showing that 

the Lentis-313 MF15 IOL delivers distance visual acu-

ity that is comparable to a monofocal aberration neu-

tral IOL (CT Asphina 409). Objective testing of opti-

cal quality (HD Analyzer, Visiometrics) also showed 

similarity between the presbyopia-correcting IOL and 

the monofocal lens.

Defocus curves from testing of patients im-

planted with some of the different approaches de-

scribed by Dr. Kretz showed the wide range of good 

uncorrected vision achieved. Testing for dyspho-

topsias conducted using a halo and glare simulator 

showed no difference in the occurrence or severity of 

these dysphotopsias comparing patients implanted 

with the EDOF IOLs versus the monofocal lens. 

“Remember that even patients with a monofocal IOL 

can have halo and glare because of the presence of 

spherical aberration and other higher-order aberra-

tions in the cornea,” Dr. Kretz said.

“If you look preoperatively at patients who have 

cataracts, you will see that their problems with dys-

photopsias are even worse before surgery." ■

Results of the halo and glare simulations comparing multifocal and monofocal IOLs. (Data courtesy of Florian Kretz, MD, FEBO)

Dr. Kretz

take-home
 ◗ Various strategies 

for IOL implantation 

using rotationally 

asymmetric 

extended depth 

of focus implant 

technology can 

meet patient needs 

for a wide range of 

uncorrected vision 

with good optical 

quality and low 

risk for disturbing 

dysphotopsias.

FLORIAN KRETZ, MD, FEBO

E: F.Kretz@augenklinik.de

This article is based on a presentation by Dr. Kretz at the 37th Congress of the ESCRS. 

Dr. Kretz is a consultant to and/or receives honoria from Acufocus, Oculentis, and other 

companies that market IOLs.
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L
ike space in the “Star Trek” motion pic-

ture series, presbyopia remains one of the 

final frontiers of refractive surgery, but 

efforts are under way to develop the real 

restoration of accommodation. 

Over the years, the results of accom-

modative pseudophakic IOLs have been 

mixed, but that may be ready to 

change and the last frontier of oph-

thalmology may be tamed with 

new lenses that provide options 

for surgeons and hope for their 

patients. 

Accommodation and presby-

opia involve several ocular struc-

tures—the ciliary muscle, pupil, 

lens, zonule, vitreous, and some brain structures 

and neural pathways as well. This makes restor-

ing accommodation complex. 

Restoring accommodation means creating a de-

vice that has a continuously variable, adjustable, 

active, near-focusing ability. This can 

be thought of as similar to the auto-

focus of a camera. Over the years, 

several teams have worked on restor-

ing accommodation, whether on the 

cornea, the lens, or on the sclera. 

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

The first generation of accommoda-

tive IOLs relied on the Helmholtz 

theory of accommodation. The lenses 

are supposed to provide a forward 

shift, because they have flexible 

haptics that should respond to the 

contraction of the ciliary muscle. 

Results have been disappointing, and the few good 

results that have been seen were attributed to an 

increase of optical aberrations rather than an ac-

tual movement of the lens. 

The Ophthalmic Biophysics Center 

(OBC) at the Bascom Palmer Eye In-

stitute in Miami, FL, built a unique 

dual OCT system that provides dy-

namic imaging, so real-time video 

of the ciliary muscle can be seen 

on one side, with the anterior seg-

ment seen on the other side. 

Researchers used that system to 

image patients that had received 

a Crystalens (Bausch + Lomb), a 

first-generation accommodative 

lens. They could see that after a 

2 D accommodation stimulus the 

Crystalens was actually showing 

either a minimal forward axial shift (not able to 

provide useful accommodation to the patient), 

or no axial shift at all, or a backward axial shift 

in some cases. 

M O D U L A R  A N D 

M U L T I C O M P O N E N T  I O L S 

The new-generation accommodative IOLs are mod-

ular and multicomponent, and provide postopera-

tive adjustability. In both categories, the exact ef-

fective lens position is known. This allows precise 

IOL calculations and refractive outcomes.

M U L T I C O M P O N E N T 

O P E N  C A P S U L E  I O L S 

Some lenses do not have continuous adjustability, 

but allow for an adjustment to be made after the 

operation, and repeated over time. Within this cat-

egory there are two subcategories. The first consists 

of two parts, a base component and an optic com-

ponent. The Gemini Capsule from Omega Ophthal-

mics, the Harmoni from ClarVista Medical, and the 

Precisight from infiniteVision Optics are this type 

of lens. These keep the capsule open, thus prevent-

ing posterior capsular opacification. The haptics 

stay in the bag while the optics can be exchanged 

and adjusted as many times as necessary later on. 

Researchers work on restoring accommodation, whether on cornea, lens or sclera
By Steve Lenier; Reviewed by Florence Cabot, MD

Dr. Cabot

 ◗ Restoring 

accommodation 

means creating a 

device that has a 

continuously variable, 

adjustable, active, 

near-focusing ability. 

This can be thought of 

as similar to the auto-

focus of a camera.

TAKE-HOME 

In this video still, a patient has a Crystalens implant that does not move forward. (Photo courtesy of Florence Cabot, MD)

The future: Development of 
true accommodative IOLs

Continues on page 21 : IOLs
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M O D U L A R  I O L S

The other subcategory is a single component lens, with 

the adjustability achieved through a reshaping of the 

IOL itself, which is done with UV light or a femtosec-

ond laser. This category includes the Light Adjustable 

Lens (LAL) from RxSight (adjustment done with UV 

light a few weeks after surgery), and the femtosecond 

laser-adjustable system from Perfect Lens, which can 

be used to reshape any acrylic IOL.

A C C O M M O D A T I V E  I O L S  W I T H 

I N S T A N T A N E O U S ,  C O N S T A N T 

A D J U S T A B I L I T Y

These lenses rely on ciliary muscle movements or 

pupillary changes to provide a real time change in 

their shape to provide near vision. There are two 

subcategories here, IOLs that are injected into the 

bag, and IOLs that are implanted in the sulcus or 

fixated to the sclera. The main reason for implanting 

outside of the bag is to avoid capsular bag fibrosis.

I N  T H E  B A G  I O L S

The Synchrony lens from Visiogen, the WIOL-CF 

from Medicem, and one of the newest, the Juvene 

by LensGen, are in this group. 

Another interesting concept, just at the experi-

mental level with Sapphire’s Elenza, is injecting a 

chip into the capsular bag, which has a sensor. A 

change in pupil size can trigger an automatic ad-

justment exactly like auto focus, and there can also 

be a remote control used to change the accommoda-

tion. Looking further, this could be integrated with 

artificial intelligence to become even more useful. 

O U T O F T H E B AG  I O L S 

The NuLens Dynacurve uses the 

collapsed bag – zonular complex 

as a diaphragm, which drives a 

piston system that changes the 

shape of the lens, and the Ak-

koLens Lumina is injected into 

the sulcus and has two optics 

that slide perpendicular to the 

visual axis in response to the 

ciliary muscle for near focus. 

A C C O M M O D A T I N G 

F L U I D S / L E N S 

R E F I L L I N G 

T E C H N O L O G Y

This technology is utilized by 

the Nishi Lens Refilling IOL, the 

Phaco-Ersatz from Ophthalmic 

Biophysics Center at the Bas-

com Palmer Eye Institute, the 

Smart IOL by Medennium, and 

the Liquilens by Vision Solu-

tions. Despite years of develop-

ment, it is still difficult to get 

good results with this type of 

technology. ■

FLORENCE CABOT, MD

E: 305/326-6111

Dr. Cabot has no relevant fi nancial interests to disclose. 

A Crystalens IOL is injected into the eye of a patient.  (Photo courtesy of Florence 

Cabot, MD)

Understanding expanding 
role of  IPL in dry eye disease
Signs of infl ammation, meibomian gland dysfunction indicate treatment may be required
By Richard Adler, MD; Special to Ophthalmology Times

INFLAMMATION IS WIDELY under-

stood to be an integral compo-

nent in chronic dry eye disease 

(DED). More than two decades of 

research has helped elucidate the 

role of inflammation in instigating 

and perpetuating chronic dry eye.

It is now considered an accepted 

fact that chronic dry eye is a cy-

clical inflammatory process: Even 

short-term desiccating stress at the ocular surface 

increases osmolarity, causing an outflux of intra-

cellular fluid, and thereby yielding cell shrinkage 

that leads to the release of inflammatory mediators 

(such as interleukin-6 and -8).

These mediators further decrease tear produc-

tion while increasing osmolarity—which then re-

starts the cycle that culminates in hallmark symp-

toms of ocular surface discomfort and fluctuating 

visual acuity.1

Meanwhile, a host of pro-inflammatory cytokines, 

chemokines, and their receptors have been impli-

cated in playing a central role in disease progression.1

It seems that inflammatory processes are also 

relevant in the earliest stages: the prevailing the-

ory at the current time regarding the initial cause 

of dry eye is that dysregulated immune system re-

sponses—in reaction to environmental or physio-

logic stressors—initiate and sustain the abnormal 

inflammatory cycle inherent to dry eye.1

What those of us who manage patients with dry 

eye can take away from all of this is that inflam-

mation plays a key role in initiating, perpetuating, 

and causing dry eye progression.

As a result, if ophthalmologists are not treating 

Dr. Adler

IOLS
( Continued from page 20 )
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the inflammation, we are not treating this disease.

W H Y  I P L  M A K E S  S E N S E

The classic thinking by physicians centered around 

the use of intense pulsed light (IPL) in treating dry 

eye is that active signs of inflammation (such as 

facial and/or ocular rosacea and telangiectasia) or 

meibomian gland dysfunction (MGD) indicate the 

treatment might be successful.

While true, there is a wide range of patients for 

whom IPL is a good option. As has been learned 

over the past two decades, inflammatory processes 

are a common factor in all forms of dry eye—evap-

orative, and aqueous deficient alike.

In short, IPL works for dry eye because it has 

multiple mechanisms of action, many of which are 

important regardless of etiology:

> Light energy from IPL warms the meibomian glands, 

thereby facilitating expression of meibum. There is 

evidence that IPL helps restore the function and mor-

phology of the meibomian glands.2

> The wavelength of light used in IPL is selectively 

absorbed by telangiectatic blood vessels, which co-

agulates them. This has a dual out-

come, both destroying blood vessels 

that perpetuate inflammation and 

decreasing the levels of pro-inflam-

matory mediators that contribute to 

dry eye.2-5

IPL reduces the load of demo-

dex mites that stimulate infection.6

> The light energy in IPL is absorbed 

by cytochrome C within the mitochon-

dria, which is active in the electron 

transport chain (ETC). In turn, this 

improves adenosine triphosphate 

(ATP) production, which facilitates 

important cellular functions such as 

collagen synthesis in fibroblasts and 

motility in immunoregulatory cells.

As an additional note, IPL treat-

ment also indirectly interrupts the dry eye inflam-

mation cycle by reducing the osmolarity of the tear 

film to normal levels.7,8

T E C H N O L O G Y

I have been using IPL with my dry eye patients 

since around 2010. I currently use the Optima IPL 

(Lumenis).

Over the past decade, clinical studies have dem-

onstrated the effectiveness of Lumenis’ IPL plat-

forms for treating DED.9-11

In my view, using Lumenis IPL technology has 

several advantages:

First, the company has been in the space for de-

cades. There are no click fees or disposables asso-

ciated with performing the treatment.

For those interested in using IPL in applications 

outside of eye care—including medical aesthetic—

the Optima IPL is part of the modular aesthetic laser 

multi-application platform (M22), which allows a 

user to select and use different wavelengths of light.

With regard to the Optima IPL, specifically, the 

platform permits higher energy levels for effective 

treatment of inflammation while maintaining pa-

tient comfort with a unique cooling system. Indi-

vidual pulses have higher energy as well.

A 10 J/cm2 setting is three pulses of 3.33 J/cm2, 

rather than five 2 J/cm2 pulses, as with other sys-

tems. The energy can also be lowered to treat frag-

ile or sensitive skin, and is compatible with a wide 

range of tip sizes that allow ease of access around 

the tricky periocular anatomy.

Some of the features noted above 

speak to the broad applications of 

IPL in treating the skin on the face 

and around the eye, as well as for 

treating the ocular surface.

C H O O S I N G  P A T I E N T S

But even within the category of oc-

ular surface disease (OSD), there is 

wide range of patients for whom IPL 

makes sense. Generally speaking, 

patients who have tried traditional 

therapies and are still struggling 

may get relief from their dry eye 

symptoms with IPL.

On the other end of the spectrum, 

I have found that many newly diag-

nosed patients simply do not want 

to use pharmacotherapy, and so a 

device-based treatment offers a dif-

ferent yet equally effective approach.

Of course, there are myriad opportunities in be-

tween those two extremes.

The fundamental reason IPL is successful for 

dry eye is that it treats the upstream inflamma-

tory root cause of DED—not just the downstream 

consequences, as its multiple mechanisms of ac-

tion collectively interrupt the vicious inflamma-

tory cycle that instigates and perpetuates dry eye.

It is an effective standalone procedure for pa-

tients suffering with aqueous deficient, evapora-

tive, or mixed modal etiology dry eye.

IPL can also easily be added to pharmacology 

or other device-based treatments in a multimo-

dality approach to treating the multifactorial en-

tity of DED. ■
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 ◗ The fundamental 

reason IPL is successful 

for dry eye is that it 

treats the upstream 

infl ammatory root 

cause of DED—not 

just the downstream 

consequences, as its 

multiple mechanisms 

of action collectively 

interrupt the vicious 

infl ammatory cycle 

that instigates and 

perpetuates dry eye.

TAKE-HOME 

‘IPL can also easily be added to pharmacology or 
other device-based treatments in a multimodality 
approach to treating the multifactoral entity of 
DED.’ 

— Richard Adler, MD
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By Cheryl Guttman Krader; Reviewed by Gerd U. Auff arth, MD, PhD

UNDERSTANDING THE CHARAC-

TERISTICS of available IOL materials pro-

vides insight for developing a perfect IOL for the 

future, according to Gerd U. Auffarth, MD, PhD.

According to Dr. Auffarth’s 

review of this topic, the per-

fect material would be optically 

pure without risk for calcifi-

cation, glistenings, interaction 

with substances inside the eye, 

or long-term degeneration. 

Dr. Auffarth is chairman, 

Department of Ophthalmology, Ruprecht-Karls-

University of Heidelberg, Heidelberg, Germany.

Consideration would be given 

to refractive index, which dictates 

material thickness and therefore 

surgical incision size. Other is-

sues include Abbe number and 

optical features of the material 

that are related to refraction and 

potential side effects, as well as 

the opportunity for changeability.

Data on the IOL global mar-

ket show dominance of acrylic 

lenses, with hydrophobic acrylic 

IOLs accounting for 56% of implants worldwide 

and hydrophilic acrylics having a 29% market 

share overall. 

Discussing the properties of the two types of 

acrylics, Dr. Auffarth explained that the hydro-

phobic materials are copolymers that are related 

to polymethylmethacralate. The various hydro-

phobic acrylics are relatively similar with respect 

to refractive index, which is approximately 1.5 

(range 1.41 to 1.55), he said.

“High-refractive index is one of the advantages 

of hydrophobic acrylic as an IOL material,” Dr. 

Auffarth added. “Other advantages include a low 

rate of posterior capsule opacification (PCO), ro-

tational stability, resistance against both capsu-

lar contraction and Nd:YAG laser-induced dam-

age, and freedom from calcification because the 

material is inert.”

Hydrophobic acrylic IOLs have limitations. An 

association with negative dysphotopsias is one 

disadvantage cited for hydrophobic acrylic lenses.

“Reports of negative dysphotopsias with IOLs 

are mostly limited to individual cases or cases 

series,” Dr. Auffarth said. “Although hydropho-

bic acrylic lenses are often involved, they have 

the highest market share.”

The potential for mechanical damage and glis-

tenings is an issue with hydrophobic acrylic ma-

terials. Glistenings, which are fluid-filled mi-

crovacuoles within the polymer network, can 

be present before implantation or develop over 

time when the lens is in the eye.

“Glistenings are not just a cosmetic issue, be-

cause they can have a clinical impact by increas-

ing straylight,” Dr. Auffarth pointed out. “With 

the use of an experimental model for accelerating 

glistening formation, however, we have found 

that manufacturers are now doing a good job 

producing glistening-free lenses.” 

Hydrophilic acrylate IOLs are 

mostly made of polyhydroxyeth-

ylethacrylate and other copoly-

mers. Their advantages include 

foldability and high biocompat-

ibility. Their high-water content, 

however, is a disadvantage be-

cause it leads to a risk for calcifi-

cation when the material is in the 

aqueous environment within the 

eye or exposed to air or gas, which 

can occur during various surgical procedures. 

Although it can be difficult to get informa-

tion from manufacturers about IOL materials 

in development, through collaboration with a 

Chinese company (Pillarbio), Dr. Auffarth de-

scribed features of a novel IOL material that is 

a crosslinked polyisobutylene. 

The material also has a high refractive index 

(1.52) and high Abbe number (50), stable physi-

cochemical properties, low modulus, high elas-

ticity, and superb long-term clarity. 

“This material appears to resolve current 

concerns regarding glistenings, dysphotopsias, 

chronic inflammation, and PCO. The high-re-

fractive index and Abbe number also allow for 

a large optic that would enable retina observa-

tion,” said Dr. Auffarth. ■

GERD AUFFARTH, MD, PHD 

E: gerd_auffarth@med.uni-heidelberg.de

This article is based on a presentation given by Dr. Auffarth at the 37th Congress 

of the European Society of Cataract and Refractive Surgeons. Dr. Auffarth receives 

research grants from many companies that manufacture IOLs.

 ◗ With acrylic lenses 

currently dominating 

the market, the 

industry continues 

to consider viable 

options for IOL 

materials. 

TAKE-HOME 

Dr. Auffarth

Striving for perfection: Creating the 
ideal IOL
Several attributes go into formulating the lens of the future
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Q
uickly obtaining a sample of aque-

ous fluid for biopsy in intraocular 

malignancies would be a remarkable 

advance instead of having to rely 

on a biopsy of tumor tissue. As in 

uveitis, it could be done in an out-

patient setting. 

This approach, if available, would 

be extremely useful for a num-

ber of purposes, according to Mar-

tine J. Jager, MD, PhD, professor 

of ophthalmology, Leiden Univer-

sity Medical Center, Leiden, The 

Netherlands.

“A liquid biopsy from the eye or 

blood could be used for diagnostic 

purposes, prognosis, follow-up and 

early detection of metastases, and 

treatment. Clinicians could evalu-

ate many different factors, includ-

ing cells, proteins, messenger RNA 

[mRNA], and DNA,” she said. 

A recent example of what can 

be achieved comes from retino-

blastoma. Now that an intraocu-

lar injection of chemotherapy into eyes with reti-

noblastoma is an accepted clinical procedure in se-

lected eyes, physicians can also study the presence 

of tumor-derived circulating free DNA in material 

obtained from these eyes. 

Jesse Berry, MD, associate professor of ophthalmol-

ogy, Keck School of Medicine, University of South-

ern California, Los Angeles, compared chromosome 

changes in the aqueous of eyes with retinoblastoma 

with tumor material and found excellent correspon-

dence (JAMA Ophthalmol. 2017; 135:1221-1230). How-

ever, further research is needed to delineate the role 

of this test in retinoblastoma. 

D E T E C T I N G  C I R C U L A T I N G 

C E L L S  A N D  D N A

Investigators have similarly been attempting using 

liquid biopsies for uveal melanoma.

Dr. Jager described a study in which a group of 

French authors investigated the detection rate and 

prognostic value of circulating tumor cells (CTCs) 

and circulating tumor (ct) DNA by evaluating the 

presence of DNA with a GNAQ or 

GNA11 mutation in the blood of pa-

tients with metastatic uveal mela-

noma (Int J Cancer 2014;134:1207-

1213). This study of 40 patients re-

ported that 12 patients had CTCs in 

the blood and 18 of 22 testable pa-

tients had ctDNA with a mutation in 

the blood. The study results showed, 

according to Dr. Jager, that even pa-

tients with a large load of metasta-

ses do not always have CTCs in the 

blood or DNA, but that the presence 

of CTCs and ctDNA predicted a worse 

progression-free survival.

mRNA also was used to test for 

the presence of RNA for pigment cell 

markers (MelanA or MART1) (Oncol-

ogy. 2011;80:57-62). The results simi-

larly indicated that even when primary uveal mela-

noma had metastasized, circulating-tumor cell spe-

cific mRNA was often not present in the blood, indi-

cating that this test was not a good prognosticator.

Another study evaluated circulating melanoma 

cells by dual-marker immunoenrichment in which 

positive cells were selected from the blood (Invest 

Ophthalmol Vis Sci. 2014;55:4395-4404) using the 

FISH technique to screen for chromosome 3 status. 

The authors reported that at the time of enucleation, 

CTCs were detected in the blood of 29 of 31 patients 

with uveal melanoma. 

In a follow-up study, a correlation was shown 

between chromosome 3 status in the circulating 

melanoma cells and the primary tumor (Pigment 

Cell Mel Res. 2016;29:583-589).

The studies described concluded that all tests de-

tected some tumor cell material in the blood, but not 

one of the tests was considered good for predicting 

prognosis. Especially the inability to detect tumor 

cell-derived material in the blood is not a guaran-

tee of a good prognosis. Even the presence of large 

tumors did not yield results in many patients, Dr. 

Jager said.

L O O K I N G  A T  I N T E R L E U K I N S

The presence of interleukins in the blood is already 

known to be a valuable marker in pa-

tients with intraocular lymphoma. 

Dr. Jager explained that a poor prog-

nosis (monosomy 3/class 2) is associ-

ated with inflammation of primary 

uveal melanoma. Numerous T cells 

and macrophages were specifically 

found in the tumors of patients with 

monosomy 3; when chromosome 3 

was normal, few macrophages were 

found. (Invest Ophthalmol Vis Sci. 

2012;53:5370-5378). Based on this, 

she and her colleague Annemijn P.A. 

Wierenga, MD, who is a clinical re-

search fellow at Leiden University 

Medical Center, looked for inflam-

matory cytokines in relatively large 

tumors in enucleated eyes. 

The question in this study was 

whether the prognosis was predictable by analyzing 

aqueous humor samples based on the presence or 

absence of inflammation. In previous studies that 

evaluated this issue, eyes with uveal melanoma 

had more cytokines in the aqueous than eyes with 

Liquid biopsies: Not yet 
ready for prime time? 
Technique currently unreliable to predict prognosis in uveal melanoma
By Lynda Charters; Reviewed by Martine J. Jager, MD, PhD, and Annemijn P.A. Wierenga, MD

 ◗ Liquid biopsies 

of blood, aqueous 

humor, or vitreous 

fl uid cannot currently 

reliably predict 

prognosis either at 

the time of uveal 

melanoma treatment 

or treatment of 

metastases. False-

negative results 

especially affect the 

tests.
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‘A liquid biopsy from 
the eye or blood could 
be used for diagnostic 
purposes, prognosis, 
follow-up and early 
detection of metastases, 
and treatment.’

– Martine J. Jager, MD, PhD
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nevi, some cytokines in aqueous were correlated with ciliary body involvement, and in 

the vitreous fluid cytokines were related to immune cell infiltration (Invest Ophthalmol 

Vis Sci. 2012;53:6748-6755). However, it remained unknown if the level of inflammation 

in the aqueous humor represented  monosomy 3/class 2, Dr. Jager explained.

In Dr. Wierenga’s recent study, 90 samples from enucleated eyes with known chromo-

some status were evaluated using a multiplex immunoassay. 

“Clustering analysis indicated that there were three distinct groups: cluster 3, those 

positive for almost every cytokine analyzed, cluster 2, those with intermediate responses, 

and cluster 1, those with negative responses,” she noted. “Many eyes with uveal mela-

noma have absolutely no cytokines in the fluid in the anterior chamber that can be de-

tected by this test.”

When the investigators compared the survival rates of the three groups, they found that 

patients with low cytokine levels (negative responses) had a better survival compared to 

patients in clusters 2 and 3 (p = 0.02 and p = 0.004, respectively). Clusters 2 and 3 did 

not differ significantly from each other.

“Are the results related to the tumor status? Large tumors clearly had more cytokines,” 

Dr. Jager noted. “Tumors with monosomy 3 were present in nine of 10 patients in cluster 

3; however, patients in the other clusters also had monosomy 3. We are now comparing 

individual markers with clinical status and progression, but this test is not yet clinically 

applicable.”

Dr. Jager added that liquid biopsies of blood, aqueous humor, or vitreous fluid cannot 

currently reliably predict prognosis either at the time of uveal melanoma treatment or 

treatment of metastases. 

“False-negative results especially affect the tests. Sampling of intraocular fluid may 

indicate an inflammatory phenotype. Developing new tests based on eye fluid or blood 

would be a wonderful accomplishment,” she concluded. ■

MARTINE J. JAGER, MD, PHD

E: m.j.jager@lumc.nl

Drs. Jager and Wierenga have no fi nancial interest in any aspect of this report. They are participants in the European 

Horizon 2020 grant Cure UM. 

‘Many eyes with uveal melanoma have 
absolutely no cytokines in the fl uid in the 
anterior chamber that can be detected by 
this test.’

– Annemijn P.A. Wierenga, MD,
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N
ew evidence with confocal micros-

copy shows that adipose-derived 

adult stem cells (ADAScs) injected 

into the stromal pocket of patients 

with keratoconus can transform into 

keratocytes, according to Mona El 

Zarif, OD, Msc.

The use of confocal microscopy to monitor and 

evaluate the evolution of the stem cells over time 

is novel, said Dr. El Zarif, a doctoral student at 

Miguel Hernández University in Alicante, Spain, 

at the European Society of Cataract and Refrac-

tive Surgeons (ESCRS) annual 

meeting. 

“It allowed a qualitative and 

quantitative assessment of the 

cells,” she explained. 

The technique establishes a 

new methodology to count the 

keratocytes in the corneal stroma, 

and measure the density of the 

ADAScs in the implanted tissue, as well in the 

corneal stroma she said.

T H R E E  G R O U P S

The researchers compared three groups of adult pa-

tients with keratoconus in an experimental, inter-

ventional, prospective, consecutive case series. In 

the first group, five patients were implanted with 

ADAScs alone without scaffold. 

In the second group, five patients were implanted 

with decellularized human corneal stroma, es-

sentially a scaffold without ADAScs. 

“We decellularize the lamina from the donor 

human cornea stroma,” Dr. El Zarif noted. 

A D A S C S  U S E D

The third group was implanted with ADAScs em-

bedded onto a scaffold made from a 

decellularized lamina.

“We observed that the automatic 

count of cells done by the software 

of the confocal microscopy was not 

accurate,” said Dr. El Zarif. “That’s 

why we proceeded with a manual 

count of cells. We proceeded choos-

ing a good image, a good number of 

keratocytes and good contrast and 

quality of illumination.” 

For anyone wanting to try this 

approach, she recommends start-

ing the count of cells with 50% il-

lumination and contrast determin-

ing a fixed area.

In this study, Dr. El Zarif ana-

lyzed an area of about 0.1 mm and counted the 

most illuminated and most refringent cells with 

well-defined edges. 

“The dark gray cells are not counted in our 

study because they don’t belong to the plan of 

observation,” she said.

When the researchers could not find any defined 

structure similar to keratocytes, they considered 

the tissue in question to be acellular. 

By this definition, the decellularized lamina 

in this study remained acellular a month after 

implantation.

By contrast, cells in the recellularized lamina 

after one month had structures similar to normal 

keratocytes Fand these cells become 

more similar to keratocytes six to 

12 months postoperation.

The researchers used software in 

the confocal microscope to calcu-

late the density of the cells. They 

defined cell density as the num-

ber of cells multiplied by 10 (cell/

mm2) +/- SD.

The results were promising. In 

the first group, those implanted 

with ADAScs but no scaffold, the 

ADASc appeared round in shape, 

and more luminous, refringent, and 

voluminous. The shape of ADASc 

changed after 6 months from round 

to fusiform until after 12 months 

the morphology of these cells looked like a nor-

mal cornea.

In the second group, those patients implanted with 

decellularized lamina only, the lamina remained 

acellular for the first month after implantation. 

R E C E L L U L A R I Z E D

After three months, it became recellularized by the 

patients’ own keratocytes. 

“There was a migration of keratocytes from the 

host stroma toward the lamina,” said Dr. Zarif. 

The posterior surface of the lamina recellularized 

before the anterior surface. After a year, the kera-

tocytes populated the lamina in a similar way to 

a normal cornea stroma.

The third group, implanted with recellularized 

lamina, showed structures like normal keratocytes 

after one month. These were more voluminous in 

the posterior surface of the lamina. With some 

patients they had dendritic shape after one year 

of implantation.

From left, count of ADAScs and keratocytes one month after surgery; the anterior surface of a decellularized lamina, 

which appears to be without cells one month after surgery; posterior surface of a recellularized lamina at 275 μm 

one month after surgery; and the posterior surface of the same recellularized lamina at 348 μm, 12 months after 

surgery. (Images courtesy of Mona El Zarif, OD, Msc)

ADAScs injected into the stromal pocket of patients with keratoconus can transform
By Laird Harrison; Reviewed by Mona El Zarif, OD, Msc

 ◗ The use of 

confocal microscopy 

establishes a new 

methodology to count 

the keratocytes in the 

corneal stroma, and 

measure the density 

of the ADAScs in the 

implanted tissue, as 

well in the corneal 

stroma.
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In all three groups, 12 months after the surgery 

the researcher noted gradual and significant in-

crease in the cellularity of the anterior and pos-

terior stromas of the patients in comparison to 

the preoperative density, with a p value for this 

difference of less than 0.001 in the anterior and 

posterior stroma.

MID CORNEAL STROMA

As the study progressed, the research team contin-

ued to make new discoveries in each of the groups. 

In the first group, the researchers noted a grad-

ual but significant increase of the cellularity of 

the mid corneal stroma (p < 0.001).

In groups 2 and 3, one year after surgery, the 

researchers observed a significant increase (p  <  

0.001) in cellularity in the anterior and posterior 

surfaces and within the lamina.

CELL DENSITY

They found that cell density was significantly 

higher in patients implanted with recellularized 

laminas than in those implanted with decellular-

ized laminas, both on the anterior surface and 

within the lamina (p =0.011), and on the poste-

rior surface of the lamina (p = 0.029).

After making its initial findings on cell den-

sity, the research team continued to follow up on 

this measurement. 

After one year, group 3 had greater cell den-

sity than either group 2 or group 1 in the ante-

rior stroma. It had greater cell density than group 

2 in the anterior stroma, the anterior surface of 

the lamina, the mid stroma of the lamina and the 

posterior surface of the lamina.

CONCLUSION

In conclusion, Dr. El Zarif said, confocal micros-

copy is an essential tool for the evaluation and 

monitoring “in vivo” of the ADASC.

“It allowed a qualitative and quantitative as-

sessment of the cells through the experiment,” 

she said. “And it allowed monitoring of the pro-

gressive morphological changes that occurred in 

the implanted tissue in decellularized and recel-

lularized laminas.”

Dr. El Zarif added that the technique assisted 

in determining the change in the cells’ densities 

in the grafted tissue as well as in all the poste-

rior and anterior corneal stroma. ■

MONA EL ZARIF, OD, MSC

E: monazarifaj@hotmail.com

Dr El Zarif has no fi nancial disclosures to make.

Tear drop analysis off ers 
a window into diseases of body
Review helps researchers fi nd biomarkers, reasons, cause, treatment options
By Lynda Charters; Reviewed by Rohit Shetty, DNB, FRCS, PhD

HUMAN TEARS HOLD many secrets and 

clues that currently are being unearthed to aid physi-

cians in the diagnosis and prognostication of diseases.

“It is most important to understand the behavior 

of every facets of a disease, i.e., the bacteria, mol-

ecules, inflammation, and they are 

constantly changing,” said Rohit 

Shetty, DNB, FRCS, PhD. “Even 

when considering the stem cells 

and scenarios the body faced de-

cades previously, everything in 

the bodily system is changing.”

Dr. Shetty is a faculty member, 

Department of Ophthalmology, Maastrich Univer-

sity, Maastrich, The Netherlands, and vice chair-

man, Narayana Nethralaya Eye Institute, Banga-

lore, India.

In line with this perspective, another point for 

consideration is that the ophthalmologists can no 

longer be concerned with only what is happening 

in the eye. And the changing scenarios regarding 

food, exercise, and the gut microbiome, are big 

challenges from a clinical perspective.

B IOM A R K E R S A N D OPH T H A L MOL O G Y

A biomarker is defined by the FDA as a character-

istic, that is measured as an indicator of normal 

biological and pathogenic processes or responses 

to an exposure or intervention, including thera-

peutic interventions. Applying this knowledge in 

clinical practice is most beneficial for clinicians.

According to Dr. Shetty, there is a great need 

for biomarkers in clinical practice in numerous 

areas, such as in the differential diagnosis, risk 

quantification, prognosis, and dis-

ease identification. 

“The clinical signs and symptoms, 

imaging, and medical history may 

no longer be adequate,” he said, 

noting that clinical scenarios such 

as identifying the predisposition to 

postoperative complications before 

refractive surgery and disease pro-

gression status, for example, in de-

termining keratoconus stability and unilaterality 

or asymmetry in the clinical presentation. 

Tear based biomarkers already exist for ocular 

diseases (keratoconus, dry eye, blepharitis, pte-

rygium, diabetic retinopathy and glaucoma); met-

abolic disorders (diabetes); autoimmune diseases 

(thyroid eye disease, Sjögren’s syndrome, rheu-

matoid arthritis, and uveitis); neurologic condi-

tions (Alzheimer’s and multiple sclerosis), breast 

and prostate cancers.

“The cardinal rule for clinicians is Do Not Dis-

card. Even something as simple as a Schirmer’s 

strip could provide clues to new biomarkers,” Dr. 

Shetty said.

I N F L A M M A T I O N

What do the biomarkers provide?

“We start redefining the defini-

tion itself,” Dr. Shetty explained. 

For example, regarding keratoco-

nus, the first question asked about 

the disease was whether it was an 

noninflammatory or inflammatory 

disorder. Dr. Shetty’s work to ad-

dress this question started with 

tear cytokine/chemokine profil-

ing, which lead him to the observation of exten-

sive inflammation in the epithelium and tears of 

keratoconus patients

“This finding provided the insight that we should 

start looking forward for progression status indi-

cator biomarkers in keratoconus,” he said. 

Tear collection at each visit allowed him and his 

 ◗ Biomarkers are 

being identifi ed in the 

eye that can provide 

clues to numerous 

bodily diseases.
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team to identify changes in the tears that indicated 

progression or stabilization of the disease, such 

as increased matrix metalloproteinase (MMPs). 

“Eventually, we saw that some patients were 

progressing and others were not,” Dr. Shetty said. 

“We found significant and distinct differences be-

tween those who were and were not. The differ-

ences in the various factors in the tears eventu-

ally become biomarkers that facilitated decisions 

to intervene or not.”

S T A B I L I Z A T I O N

The next step after identification is stabilization, Dr. 

Shetty noted. He and his colleagues experimented 

with cyclosporine A in his keratoconus patients 

and found that most with elevated MMPs and in-

flammatory cytokines can be stabilized with the 

drug, meaning that not all require immediate sur-

gical intervention.

The investigators also looked at the enzymes 

that hold collagen together, lysyl oxidase (LOX), 

the first area of interest and are interesting was 

also present in the tears. 

Evaluation of the peripheral corneal epithelium 

found that the altered epithelial tissue and stromal 

expression of specific genes at the corneal cone apex 

drives the focal structural weakness in keratoconus. 

“The LOX was completely different in the cone 

from the periphery, the latter of which appeared 

normal,” he reported.

Dr. Shetty explained that higher LOX levels in 

the cone epithelium correlated significantly with 

the optimal outcome after cross-linking. The lower 

LOX levels indicated that the cross-linking would 

not be as optimal as with higher levels. 

“LOX was a very important biomarker in cross-

linking and in progression,” he stated.

Dr. Shetty also reported a case of ectasia that 

developed after a SMILE procedure caused by 

LOX deficiency. Based on this case, his laboratory 

is working on developing an enzyme-based de-

tection chip that would enable detection of such 

deficiencies in the patient’s tear preoperatively. 

He said he is hopeful that the prototype will be 

ready next year.

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

U N D E R S T A N D I N G

Reading the signature is the first important step. 

Dr. Shetty demonstrated epithelial cells with and 

without stress and the marked changes in the 

epithelial pattern, which drives keratoconus and 

dry eye. 

The cell shape of stressed cells was severely altered, 

the intracellular organelles were unclear, and the cell-

to-cell transport and interactions were compromised. 

“A major factor in oxidative stress is autoph-

agy,” he explained. “Oxidative stress induces dys-

regulated autophagy in the corneal epithelium 

of keratoconus patients. Changes in autophagy 

drives a disease.” 

In his investigation, Dr. Shetty further discov-

ered that a commercially available lubricant con-

taining trehalose augmented autophagy to ease 

the stress-induced inflammation in human cor-

neal cells. 

“The same biomarkers of autophagy can be 

changed to start functioning better,” he explained.

Another area of investigation, the gut-eye axis 

demonstrates the emerging roles of the microbi-

ome in ocular immunity and diseases. Microbi-

ome profiling of lead Dr. Shetty to the discovery 

that the bacteria may be linked to keratoconus 

or dry eye. 

C L I N I C A L  A P P L I C A T I O N

A problem that has received extensive investiga-

tion is haze development after refractive surgery. 

After identifying a number of unique markers in 

patients who develop haze, Dr. Shetty carried his 

experiment a step further by  to prove that alter-

ations in molecules like PREX1 and TGFb were 

actually causing haze. 

Dr. Shetty’s team found that overexpression of 

these two biomarkers causes increased fibrosis-as-

sociated factors and knockdown of the two resulted 

in decreased fibrosis-associated factors.

This field of investigation also involves the 

brain, which, according to Dr. Shetty, controls 

more than what is known. 

Investigators currently are examining biomark-

ers in the brain and the role of inflammation in 

depression.

“We are on a long journey that involves mul-

tiple steps from collecting samples to identify-

ing biomarkers to developing a point-of-care kit 

to determine the root cause of the disorder,” Dr. 

Shetty concluded. ■

ROHIT SHETTY, DNB, FRCS, PHD

E: drrohitshetty@yahoo.com

Dr. Shetty received research grants from Alcon Surgical, Allergan, Microvision J&J, and 

Carl Zeiss.
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B
iweekly anti-VEGF dosing is a potential 

option for treating neovascular age-

related macular degeneration (nAMD) 

that is refractory to chronic monthly 

injections, according to Eric W. Schnei-

der, MD.

Dr. Schneider’s statement was based 

on a retrospective case series of 18 patients that found 

significant reduction in refractory intraretinal and 

subretinal fluid along with improvement in visual 

acuity after receipt of five biweekly 

doses. The gains achieved with bi-

weekly dosing were reduced but 

not completely eliminated after pa-

tients returned to standard of care 

monthly dosing. No serious ocular 

or systemic safety events were noted 

during the study period.

“Our ability to make any definitive conclusions 

about the safety and efficacy of biweekly dosing to 

treat refractory nAMD is limited by the 

study design. It is a small, retrospec-

tive analysis utilizing various combi-

nations of different anti-VEGF agents 

and biweekly dosing regimens,” said 

Dr. Schneider, private practice, Ten-

nessee Retina, Nashville, TN.

“The results are encouraging, how-

ever, and have led us to initiate a pro-

spective study (TRISTAR) investigat-

ing biweekly aflibercept (Eylea, Regen-

eron) in a similarly refractory patient 

population,” he added. “The study is 

currently fully enrolled with 22 pa-

tients with the last patient’s last visit expected in 

November.”

Dr. Schneider noted that the study was an outgrowth 

of frustration with his inability to completely dry the 

macula in a subset of patients with 

nAMD.  Despite aggressive monthly 

anti-VEGF therapy, persistent intra- 

and subretinal fluid remains a com-

mon challenge in treating patients 

with nAMD. 

“We see evidence of this in our 

real-world clinical practices as well as 

in major clinical trials with all of the 

available anti-VEGF agents,” he said.

Dr. Schneider pointed out that there 

are limited options to escalate therapy 

in this refractory population. 

“One approach is to increase the 

monthly dose of the anti-VEGF agent,” he explained. 

“This has been looked at in prospective fashion in 

several trials with mixed results. A second approach 

is to increase the frequency of dosing, an approach for 

which there is limited data available in the literature.”

For the current study, patients were identified 

through a billing record search for those diagnosed 

with exudative AMD having more than 10 claims for 

intravitreal injections over a 12-month period. The 

study included only patients with refractory nAMD 

receiving at least five consecutive biweekly (12-21 

days) anti-VEGF injections with two week follow-up 

visits after the fifth biweekly injection, and a mini-

mum of 12 months of follow-up after starting biweekly 

therapy. For purposes of the study, refractory disease 

was defined as persistent intra-/subretinal fluid on 

spectral domain OCT after at least six consecutive 

monthly (28 to 35 days) anti-VEGF injections.

The primary outcome looked at changes in BCVA 

and multiple OCT-based anatomic metrics from base-

line to the sixth visit, which was two weeks after the 

fifth biweekly injection. Secondary endpoints evalu-

ated changes when patients had their final biweekly 

visit and their first standard of care visit, which was 

defined as the first visit at least four weeks after a 

prior injection.

The 18 patients who were included in the study 

had received standard anti-VEGF dosing for a mean 

of 35.4 months prior to beginning biweekly treat-

A retrospective case series of 18 patients found signifi cant reduction in refractory intraretinal and subretinal fl uid 

along with improvement in visual acuity after receiving fi ve biweekly doses.  (Data courtesy of Eric W. Schneider, MD)

Anti-VEGF targeted as 
potential nAMD treatment
Study supports prospective investigation of biweekly dosing for refractory neovascular AMD
By Cheryl Guttman Krader; Reviewed by Eric W. Schneider, MD  

Dr. Schneider

 ◗ Research fi nds a 

reduction in refractory 

intraretinal and 

subretinal fl uid along 

with improvement 

in visual acuity 

after receipt of fi ve 

biweekly doses.
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Can glaucoma patients benefi t 
from cell therapy approach?
Sustained delivery, other treatment options may change landscape
By Louise Gagnon

THE FUTURE OF glaucoma will likely not 

resemble the current state of management of the 

disease, with numerous advances on the horizon, 

according to Harry Quigley MD, the A. Edward 

Maumenee Professor of Ophthalmology at Johns 

Hopkins School of Medicine, Baltimore, MD.

Delivering the Bryan St. L. Liddy 

Lecture on the topic of the future 

of glaucoma therapy during the 

annual Sally Letson Symposium, 

Dr. Quigley stressed that patients 

are looking for treatments other 

than daily administration of eye 

drops.

“If I quit my career without 

having gotten rid of eye drops, then I will have 

failed,” Dr. Quigley told symposium attendees. 

“We need sustained delivery in some form, so 

patients do not have to remember to take some-

thing everyday. Sustained delivery of IOP drugs 

will get around a lot of problems.”

One of the advantages of sustained delivery tr 

with patients, according to published research, 

which showed that glaucoma patients would con-

sider these alternatives to daily eye drops if they 

avoided the need for surgery or showed supe-

rior efficacy over eye drops. (J Glaucoma. 2018 

Apr;27(4):328-335.)

P A T I E N T  A D H E R E N C E

Glaucoma patients have been largely left on their 

own to stick to a daily regimen of 

using eye drops. Some technology 

innovations have looked at trying to 

increase adherence. These include 

cell phone robo-calls or texts, noted 

Dr. Quigley.

In one study, individuals ran-

domly selected to receive remind-

ers were more adherent to their ther-

apy than those who were not. They 

increased adherence from 53% to 

64% (P < .05). However, there was no statistical 

change amongst the 32 participants in the control 

group. JAMA Ophthalmol.2014 Jul;132(7):845-50.

Another innovation is the Kali Drop device, a 

wireless monitoring device that provides accu-

rate adherence monitoring, uses telephone feed-

back, and sends data to an ophthalmologist’s of-

fice in real time. 

“It will pop up on your screen if they (patients) 

have not touched their drops,” said Dr. Quigley.

I D E N T I F Y I N G  P R O G R E S S I O N

Identifying patients who will experience cata-

strophic worsening, and ruling out those who 

will not, can be done by modifying the frequency 

with which visual field tests are conducted, ac-

cording to Dr. Quigley.

“They represent under 10% of 

all patients, but we need to iden-

tify them as rapidly as we can,” 

Dr. Quigley explained.

Conducting an annual visual 

field test is not sufficient to iden-

tify patients who will have rapid 

progression of disease, underlined 

Dr. Quigley.

“If you will do a (visual) field 

(test) a year, it will take you four or five years to 

detect the patient is worsening, and if they are 

one of these catastrophic worsening people, by 

then, the horse is already out of the barn,” he said. 

Dr. Quigley routinely performs five field tests 

in the first 18 months with a new patient, as well 

as measuring IOP before initiating medical ther-

apy, in order to detect patients with and without 

fast disease progression, resuming a schedule of 

 ◗ Sustained delivery 

is needed to ensure 

that patients do not 

have to remember to 

take their medication 

every day.

TAKE-HOME 

Dr. Quigley

ment. Approximately three-fourths of the patients 

had been treated with a combination of ranibizumab 

and aflibercept; only 5.6% had received standard 

dosing with bevacizumab monotherapy.

Mean Snellen BCVA at baseline was 20/82, mean 

central foveal thickness was 333.6 μm, 28% of pa-

tients had intraretinal fluid, and subretinal fluid was 

present in 89% of eyes.

The mean number of biweekly injections for the 

group was 18.1 and the treatments were given at a 

mean interval of 16.5 days. 

A single patient (5%) received treatment with a 

single anti-VEGF agent whereas the rest received 

various combinations of 

ranibizumab (Lucentis, 

Genentech), aflibercept, 

and bevacizumab (Avas-

tin, Genentech). 

The analysis of ana-

tomic outcomes showed 

statistically significant 

improvement in central 

subfield thickness (CST) and cube volume at the pri-

mary outcome visit and at the final biweekly visit. 

The improvement in CST was not sustained at the 

first standard of care visit. 

“About 35% of patients achieved complete resolu-

tion of subretinal fluid during biweekly dosing, al-

though this effect waned somewhat upon return to 

standard of care dosing and the impact of biweekly 

dosing on the resolution of intraretinal fluid was less 

notable,” Dr. Schneider reported. 

Visual acuity also improved significantly at the pri-

mary outcome visit (sixth visit), reaching a mean of 

20/51, but it worsened to 20/65 at the final biweekly 

visit and was 20/67 at the first standard of care visit. 

About 70% of patients maintained or gained vision 

and the majority gained at least one line of vision at 

all three assessments. ■

ERIC W. SCHNEIDER, MD 

E: eschneider@tnretina.com

This article is adapted from Dr. Schneider’s presentation at the American Society of 

Retina Specialists annual meeting. Dr. Schneider is a consultant to and receives research 

grants from Regeneron.

STUDY
( Continued from page 30 )

Continues on page 33 : Cell therapy

‘One approach is to increase the 
monthly dose of the anti-VEGF agent.’

– Eric W. Schneider, MD
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Th e ABCs of VEGF treatment 
for diabetic macular edema
SWAP-TWO study shows anatomic improvement after switch to afl ibercept
By Michelle Dalton

FOR PATIENTS WITH DIABETIC mac-

ular edema (DME), intravitreal anti-vascular endo-

thelial growth factor (VEGF) agents have become 

the first-line treatment. There are currently only 

two VEGF inhibitors approved for use in the United 

States for the treatment of DME: aflibercept (Eylea, 

Regeneron) and ranibizumab (Lucentis, Genentech). 

Bevacizumab (Avastin, Genentech) is often used off-

label, and pegaptanib (Macugen, Bausch + Lomb) 

has declined in use since the introduction of both 

aflibercept and ranibizumab.

Numerous clinical trials have shown both visual 

acuity (VA) and anatomic outcomes can be improved 

with the use of the anti-VEGFs, yet reports of per-

sistent DME remain despite continuous anti-VEGF 

therapy. Extension studies of RESTORE, RISE and 

RIDE all show a decline in VA when patients were 

transitioned to a more flexible treatment after being 

on a fixed dosing regimen.1, 2

The SWAP-TWO study3 was a prospective, in-

terventional, single-arm study (Cole 

Eye Institute) that enrolled 20 eyes of 

20 patients between December 2015 

and August 2017 to evaluate the ef-

fects of switching patients with DME 

to aflibercept after being previously 

treated with other anti-VEGF agents; 

the study also placed these patients 

on a fixed dosing regimen. This initial 

six-month interim analysis suggests 

switching agents can substantially 

improve anatomic outcomes while 

maintaining vision gains.

In SWAP-TWO,3 eligible partici-

pants were aged ≥ 18 years with fo-

veal-involving retinal edema secondary to diabetic 

retinopathy (DR) based on investigator review of 

clinical exam and spectral-domain optical coherence 

tomography (SD-OCT) with central 

subfield thickness of 325 μm, best-

corrected visual acuity (BCVA) of 

20/25 to 20/400 in the study eye, and 

history of previous treatment with 

bevacizumab or ranibizumab with 

at least four previous injections in 

the last six months. Patients were 

excluded if they had a history of 

aflibercept use, or if they had used 

systemic anti-VEGF therapy in the 

three months prior to enrollment.

The average age at screening was 

63.7 years, 13 enrolled subjects were 

female (65%), and the average number 

of prior injections was 4.25 during the six months 

prior to study enrollment. Nine of the eyes were 

considered to have moderate DR severity, and the 

mean central subfield thickness was 419.7 μm in 

the study eye. The majority of patients had been 

treated with bevacizumab (95%).

Patients were administered 2 mg (0.05 mL) of 

intravitreal aflibercept administered monthly until 

there was no evidence of fluid as determined by 

OCT. (For this study, “no evidence of fluid” was 

considered to include lack of subretinal fluid, a cen-

tral subfield thickness of < 320 μm, or a foveal cys-

toid macular edema with focal depression present 

or with fovea flat.)

Patients were administered fixed aflibercept once 

every two months; “failure” was defined as a loss 

of 15 or more ETDRS letters from the best previous 

measurements and an increase of 75 μm compared 

to the previous visit measurement. The investiga-

tors allowed an additional treatment with afliber-

cept for those patients.

The primary outcome of the study was defined 

as the mean absolute change from baseline cen-

tral foveal thickness at month 12 with pre-planned 

interim analysis as measured by SD-OCT (defined 

as the average thickness within the central 1 mm 

subfield) at month 6. Secondary outcomes included 

the efficacy of treatment outcomes by improve-

ments in ETDRS BCVA from baseline, perfusion 

changes in OCTA before and after therapy, as well 

as safety and tolerability of aflibercept therapy by 

monitoring adverse events.

 ◗ Study found 

improvements could 

be achieved when 

switching patients to 

afl ibercept from other 

anti-VEGFS. The study 

confi rms fi ndings from 

other retrospective 

studies.

TAKE-HOME 

For patients with diabetic macular edema,  intravitreal anti-VEGF agents have become the fi rst line treatment. 

(Image courtesy of SWAP-TWO study)

Continues on page 33 : VEGF
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annual visual field tests for those without fast 

disease progression.

“It is well worthwhile and I explain to the pa-

tient why we are doing this, that some people 

get rapidly worse,” he said. “I also explain that 

at the end of doing this series of tests, we will 

know that patient is one of the people who will 

not get worse very fast at all and that patient can 

be re-assured.”

However, better biomarkers are needed to re-

veal if patients with glaucoma are getting worse 

and at risk of losing their vision, Dr. Quigley 

pointed out.

B I O M E C H A N I C A L  C H A N G E S

One of the avenues of research to help uncover 

which patients will worsen quickly and which 

will not, is an examination of the biomechanics 

of the lamina cribosa, according to Dr. Quigley. 

Researchers have observed that the anterior 

depth of the lamina cribosa varies according to 

different IOPs, which can be viewed with optical 

coherence tomography. (Invest Ophthalmol Vis Sci. 

2017 May 1;58(5):2566-2577.)

Additionally, glaucomatous eyes have been ob-

served to not display the same degree of change 

in the lamina in response to IOP reductions as 

non-glaucomatous eyes. This observation and un-

derstanding the biomechanics of the sclera has 

led to new insights into the pathogenesis of glau-

coma and has revealed new therapeutic targets 

and novel treatments like rho-associated protein 

kinase (ROCK) inhibitors. (Transl Vis Sci Technol. 

2018 Nov 14;7(6):6.)

S U S T A I N E D  R E L E A S E  D E L I V E R Y

Success in animal models is pointing to the sus-

tained release of dorzolamide as a way to lower 

IOP and protect against the loss of retinal gan-

glion cells. 

In both rat and rabbit glaucoma models, Dr. 

Quigley and colleagues have achieved success 

with the injection of the therapy as micropar-

ticles, to halt the progression of glaucoma. (Mol 

Pharm. 2016 Sep 6;13(9):2987-95. Transl Vis Sci 

Technol. 2018 Mar 28;7(2):13.)

“We have produced three-month long pressure-

lowering (of IOP) with delivery of one treatment,” 

Dr. Quigley noted. “The hope is that it will get to 

six months (between treatments).

Going forward, researchers hope to take their 

work to the next step. The ultimate goal is en-

suring that patients have positive results and im-

proved quality of life. 

Translating this animal research to patients 

is clearly possible, so that the future scenario of 

glaucoma treatment would mean patients make 

a visit to the ophthalmologists a couple of times 

in the span of a year.

 “You would inject the patient every six months, 

and the patient would get in the car and drive 

home,” he concluded. “That should be quite fea-

sible.” ■

CELL THERAPY
( Continued from page 31 )

STUDY OUTCOMES

Patients received an average of 5.25 injections over 

an average of 5.3 visits. (Fellow eye injections av-

eraged 2.15 in 65% of patients.) At month 6, 11 pa-

tients (55%) still needed monthly treatment, while 

nine patients were able to move to q2 month dosing 

after an average of 3.3 injections with aflibercept.

Central subfield thickness improved from 419.7 

± 92.0 (328–585) μm at baseline to 303.8 ± 73.1 

(198–485) μm at month six (27.63% reduction). Each 

subsequent visit had statistically significant improve-

ment in central subfield thickness from baseline (p 

< 0.001 for all time-point comparisons).

Throughout the study period, no change in DR 

severity was observed. 

Two patients had epiretinal membrane at base-

line and no visual change was seen at 6 months. 

BCVA increased minimally between the baseline 

visit and six months, [70.0 ± 7.2 (60–81) to 71.5 

± 8.9 (54–83) letters], but this change was not sta-

tistically significant (p = 0.38). At baseline, 65% 

(n = 13) patients were 20/40 or better, 35% (n = 

7) patients were 20/50 or worse, and no patients 

were 20/200 or worse. By the end of month six, 12 

patients (60%) were 20/40 or better, eight patients 

(40%) were 20/50 or worse, and no patients were 

20/200 or worse.

CONCLUSIONS

SWAP-TWO found “significant anatomical im-

provements” could be achieved when switching 

patients to aflibercept from other anti-VEGFS. 

The study confirms findings from other retro-

spective studies, the authors noted, where sig-

nificant anatomic improvement without BCVA 

gains have been reported.

“Overall, this study begins to offer useful clini-

cal insights into switching anti-VEGF medications 

followed by extended treatment intervals of afliber-

cept,” the authors wrote.3 “The 12-month results of 

this study will be helpful in determining whether 

vision does indeed improve with continued treat-

ment, and if fixed-dosing at a longer interval once 

macular fluid is resolved can sustain these posi-

tive effects.” ■
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‘If I quit my career without having gotten rid of eye 
drops, then I will have failed. We need sustained 
delivery in some form, so patients do not have to 
remember to take something every day.’

– Harry Quigley, MD

‘Overall, this study 
begins to offer useful 
clinical insights into 
switching anti-VEGF 
medications followed 
by extended treatment 
levels of afl ibercept.’

– SWAP-TWO study
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C
olor light-emitting diode (LED) tech-

nology can consistently measure an-

terior topography, aberrometry, and 

total corneal astigmatism, according 

to David P. Piñero, PhD. 

But these measurements cannot 

be used interchangeably with those 

obtained through Scheimpflug imaging by the 

Oculus Pentacam, said Dr. Piñero of the Univer-

sity of Alicante, in Alicante, Spain.

He presented the findings at the European So-

ciety of Cataract and Refractive Surgeons (ESCRS) 

annual meeting.

The Cassini Total Corneal 

Astigmatism is a multi-spot (up 

to 700), multi-color (red, yellow 

and green) LED tear film-reflec-

tion topography imaging system 

designed to avoid source mismatch 

and decrease artifacts caused by 

shadows. 

The system uses ray tracing to process every 

three spots identified by the software and to define 

the relevant local elevation. Employing the reflec-

tion of seven infrared LEDs for Second Pukinje 

imaging, it measures the center of the posterior 

corneal surface.

T E C H N O L O G Y  M E R I T S

“This Cassini technology has shown its usefulness 

to measure the shape of the anterior corneal surface 

in different types of eye including keratoconus and 

scarred corneas,” said Dr. Piñero.

Several studies have evaluated the intrases-

sion repeatability of some measurements the de-

vice provides. 

“But I haven’t found any paper evaluating the 

intrasession repeatability of corneal asphericity 

or corneal high-order aberrations provided by this 

device,” he said. 

Dr. Piñero noted that papers by other authors, 

showed clinically relevant differences in keratom-

etry and other parameters between the Cassini 

and other devices.

So, Dr. Piñero and colleagues set out to evalu-

ate the intrasession repeatability of anterior cor-

neal topographic and aberrometric measurements 

obtained by the Cassini and to compare it with 

those obtained by the Pentacam in healthy eyes.

C O M P A R I S O N S

They made this comparison in 35 healthy eyes of 

35 patients, with an age range of 16-66 years at the 

University of Alicante. They obtained 

three consecutive measurements in 

each patient to assess the intrasession 

repeatability. Then they obtained one 

measurement in each patient with the 

Pentacam system.

The research team discovered that 

the within-subject standard devia-

tion for keratometric readings were 

0.02 mm with intraclass correlation 

coefficient readings of at least 0.992.

In addition, the team also found 

that the intrasession repeatability for 

anterior astigmatic measurements 

was 0.16 D, and for total astigmatic 

measurements it was 0.05 D. The 

intraclass coefficient readings were 

0.930-0.978.

They found a standard deviation 

of 0.06 mm for asphericity and 0.03 mm for cor-

neal diameter, “which can also be considered as 

a good level of intrasession repeatability,” said 

Dr. Piñero.

When analyzing the repeatability of aberrom-

etry, however, the researchers found “something 

curious,” Dr. Piñero explained. “We obtained very 

good correlation coefficients and intraclass cor-

relation coefficients.”

Dr. Piñero noted that within subject standard 

deviations, for all this Zernike terms for the sec-

ond order to the fourth order. 

“But when we analyzed one component of the 

secondary astigmatism and one component of the 

quadrafoil, we obtained a limited intrasession re-

peatability,” he said.  

S M A L L  A B E R R A T I O N

According to Dr. Piñero, this discrepancy is attrib-

uted to the very small amount of aberration. Even a 

slight difference in a very small difference can ap-

pear to be a statistically significant variation. 

“This is probably the reason, but we have to 

investigate more,” he said. 

On the other hand, the differences between 

the readings of the Cassini and Pentacam de-

vices were statistically significant for keratome-

try, total astigmatism, asphericity 

and in some Zernike terms. 

“If we analyze the ranges of agree-

ment between these two devices, 

we find, that for keratometry it was 

more than 0.06 mm which can be 

considered clinically relevant be-

cause this can have an impact, for 

example, in higher power calcula-

tion of more than 0.5 D,” he said.

There were differences in as-

tigmatic corneal components of 

more than 0.69 D, in asphericity 

of more than 0.35 mm. There was 

a trend for the Cassini of obtain-

ing steeper values of curvature, as 

well as higher values of total cor-

neal astigmatism, he said.

In Zernike terms, there were dif-

ferences of 0.2 μm for the second order, 0.13 μm for 

the third order and 0.01 μm for the fourth order.

C O N C L U S I O N S

Armed with this information, the research team 

is poised to continue its work to find additional 

commonalities. 

“More studies are needed to corroborate this con-

sistency of Cassini measurements in pathological or 

highly aberrated corneas,” Dr. Piñero concluded. 

“There are no studies evaluating the repeatability in 

keratoconus, for example, or the interchangeability 

with other currently available topography systems 

also based in Scheimpflug images.” ■

Guidelines for anterior topography, aberrometry, total corneal astigmatism established
By Laird Harrison; Reviewed by David P. Piñero, PhD

DAVID P. PIÑERO, PHD

E: david.pinyero@ua.es

Dr. Piñero has no fi nancial interests in the subject matter. 

 ◗ Researchers 

evaluated the 

intrasession 

repeatability of 

anterior corneal 

topographic and 

aberrometric 

measurements 

obtained by the 

Cassini and compared 

it with those obtained 

by the Pentacam in 

healthy eyes.

TAKE-HOME 

Dr. Piñero

Color-LED topography 
measures corneas regularly
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