
THE TECNIS EYHANCE and TECNIS                 
Eyhance Toric II IOLs (ICB00/DIUXXX, Johnson & 
Johnson Vision) were approved by the FDA in early 
February 2021. One week later, Douglas D. Koch, 
MD, performed the first postapproval cases in the 
United States using the enhanced monofocal IOL.

Koch said the early results are very impressive 
and indicate that this new lens technology delivers 
on its design goals by providing an increased depth 
of focus that is functionally beneficial.

“It is, in effect, an enhanced monofocal IOL that 
often gives patients something for nothing,” he said. 
“If my initial patients’ outcomes are replicated as my 
case series grows, I expect that the [these] IOLs will 
become my implants of choice in cases where patients 
are not opting for a presbyopia-correcting lens.” 

Koch is a professor and Allen, Mosbacher, 
and Law Chair in Ophthalmology at Bay-
lor College of Medicine in Houston, Texas.

The enhanced monofocal IOL is a single-
piece, aspheric refractive IOL predicated on 
the platform of the ZCB00 (TECNIS monofo-
cal IOL, Johnson & Johnson Vision). The new 
lens features the same hydrophobic acrylic 
material, base geometry, corneal spherical 
aberration correction, and dimensions as the 
ZCB00. However, the higher-order aspheric ante-
rior surface of the enhanced monofocal IOL cre-
ates a continuous increasing progression of power 
that provides some additional plus power over the 
central portion.
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By Audrey R. Talley Rostov, MD; 
Special to Ophthalmology Times®

THERE ARE SEVERAL ways of 
treating patients with a dislocated IOL or 
with no capsular bag at all, but in my ex-
perience, the most straightforward and 

least invasive for these situations is the 
Yamane technique. I consider it safer than 
scleral-sutured IOLs because it requires 
smaller incisions (3 mm vs 7 mm for su-
ture techniques), and the haptic fixations 
used in this approach allow for consis-
tency and longevity in comparison with 
the scleral sutures. The technique is even 
simpler than the glue-assisted intrascleral 
fixation because it does not require cre-
ating scleral flaps. But despite its elegant 
conception, the Yamane technique can 
be tricky, particularly if you do not have 
the right tools at hand.1,2

Continues on page 25: Technique

SURGERY

Practice and preparation are key for mastering the procedure

MAKING SUTURELESS DOUBLE-NEEDLE SCLERAL 
IOL FIXATION TECHNIQUE MORE ACCESSIBLE

Continues on page 17 : Experience
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CLINICAL DIAGNOSIS
Panel offers updates on diabetic macular   
edema, diabetic retinopathy 

GENE THERAPY
Patient-based research powers the revealing 
of disease mechanisms

IMAGING
Ophthalmologists seek a new frontier 
with intraoperative OCT 

DEVICE TECHNOLOGY
Drainage device offers IOP lowering 
capabilities at 1 year
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Early clinical experience 
with next-generation lens
Surgeon impressed with Eyhance IOLs technology
By Cheryl Guttman Krader, BSPharm; Reviewed by Douglas D. Koch, MD



With a single injection at the end of cataract surgery, anti-inflammatory efficacy 
begins as early as day 1 and continues through day 301*
 •  The percentage of patients who received DEXYCU® (dexamethasone intraocular suspension) 9% (517 mcg) who had anterior chamber cell clearing on day 8 was 60% 

(n=94/156) vs 20% (n=16/80) in the placebo group1 

 •  The cumulative percentage of subjects receiving rescue medication of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID) by day 30 was significantly lower 
in the DEXYCU (517 mcg) treatment group (20%; n=31/156) compared to placebo (54%; n=43/80)1
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DEXYCU, the DEXYCU logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc.
©2020 EyePoint Pharmaceuticals, Inc. All rights reserved. 480 Pleasant Street, Suite B300, Watertown, MA 02472

The first and only FDA-approved, single-dose, 
sustained-release, intracameral steroid for the 
treatment of postoperative inflammation1-3

Learn more at DEXYCU.com

* DEXYCU was studied in a randomized, double-masked, placebo-controlled trial. Patients received either DEXYCU or a vehicle administered by a physician at the end of the surgical procedure. 
The primary endpoint was the proportion of patients with anterior chamber cell clearing (cell score=0) on postoperative day 8.

INDICATION AND USAGE 
DEXYCU® (dexamethasone intraocular suspension) 9% is indicated 
for the treatment of postoperative inflammation.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Increase in Intraocular Pressure 
 •  Prolonged use of corticosteroids, including DEXYCU, may result in glaucoma 

with damage to the optic nerve, defects in visual acuity and fields of vision
 •  Steroids should be used with caution in the presence of glaucoma
Delayed Healing
 •  The use of steroids after cataract surgery may delay healing and increase 

the incidence of bleb formation
 •  In those diseases causing thinning of the cornea or sclera, perforations 

have been known to occur with the use of corticosteroids
Exacerbation of Infection
 •  The use of DEXYCU, as with other ophthalmic corticosteroids, is not 

recommended in the presence of most active viral diseases of the cornea and 
conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis), 
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal 
disease of ocular structures 

 •  Use of a corticosteroid in the treatment of patients with a history of herpes 
simplex requires caution and may prolong the course and may exacerbate 
the severity of many viral infections

 •  Fungal infections of the cornea are particularly prone to coincidentally 
develop with long-term local steroid application and must be considered 
in any persistent corneal ulceration where a steroid has been used or is in use. 
Fungal culture should be taken when appropriate

 •  Prolonged use of corticosteroids may suppress the host response and 
thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, steroids may mask infection or enhance existing infection

Cataract Progression
 •  The use of corticosteroids in phakic individuals may promote the development 

of posterior subcapsular cataracts 

ADVERSE REACTIONS
 •  The most commonly reported adverse reactions occurred in 5-15% 

of subjects and included increases in intraocular pressure, corneal 
edema and iritis

Please see brief summary of full Prescribing Information 
on adjacent page.

Target the Site1-3
For Post-Cataract Surgery Inflammation

References: 1. DEXYCU® (dexamethasone intraocular suspension) 9% full U.S. Prescribing Information. EyePoint Pharmaceuticals, Inc. June 2020. 2. Donnenfeld E, Holland E. Dexamethasone 
intracameral drug-delivery suspension for inflammation associated with cataract surgery: a randomized, placebo-controlled, phase III trial. Ophthalmology. 2018;125(6):799-806. 3. Data 
on file. EyePoint Pharmaceuticals, Inc.

https://dexycu.com


DEXYCU (dexamethasone intraocular suspension) 9%,  
for intraocular administration 
Initial U.S. Approval: 1958

BRIEF SUMMARY: Please see package insert for full prescribing information.

1 INDICATIONS AND USAGE 
   DEXYCU (dexamethasone intraocular suspension) 9% is indicated  

for the treatment of postoperative inflammation.

4  CONTRAINDICATIONS 
 None.

5 WARNINGS AND PRECAUTIONS 
 5.1 Increase in Intraocular Pressure 
  Prolonged use of corticosteroids including DEXYCU may result in glaucoma 

with damage to the optic nerve, defects in visual acuity and fields of vision. 
Steroids should be used with caution in the presence of glaucoma.

 5.2 Delayed Healing 
  The use of steroids after cataract surgery may delay healing and increase the 

incidence of bleb formation. In those diseases causing thinning of the cornea  
or sclera, perforations have been known to occur with the use of corticosteroids.

 5.3 Exacerbation of Infection 
  The use of DEXYCU, as with other ophthalmic corticosteroids,  

is not recommended in the presence of most active viral diseases of the  
cornea and conjunctiva including epithelial herpes simplex keratitis  
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial  
infection of the eye and fungal disease of ocular structures.

  Employment of a corticosteroid medication in the treatment of patients  
with a history of herpes simplex requires caution. Use of ocular steroids may 
prolong the course and may exacerbate the severity of many viral infections  
of the eye (including herpes simplex). Fungal infections of the cornea are 
particularly prone to develop coincidentally with long-term local steroid 
application. Fungus invasion must be considered in any persistent corneal 
ulceration where a steroid has been used or is in use. Fungal culture should  
be taken when appropriate.

  Prolonged use of corticosteroids may suppress the host response and  
thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, steroids may mask infection or enhance existing infection.

 5.4 Cataract Progression 
  The use of corticosteroids in phakic individuals may promote the development  

of posterior subcapsular cataracts.

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

• Increase in Intraocular Pressure [see Warning and Precautions (5.1)] 
• Delayed Healing [see Warnings and Precautions (5.2)] 
• Infection Exacerbation [see Warnings and Precautions (5.3)] 
• Cataract Progression [see Warnings and Precautions (5.4)] 

 6.1 Clinical Trials Experience 
  Because clinical studies are conducted under widely varying conditions, 

adverse reaction rates observed in the clinical studies of a drug cannot  
be directly compared to rates in the clinical studies of another drug and  
may not reflect the rates observed in practice.

  The following adverse events rates are derived from three clinical trials  
in which 339 patients received the 517 microgram dose of DEXYCU. The  
most commonly reported adverse reactions occurred in 5-15% of subjects  
and included increases in intraocular pressure, corneal edema and iritis.  
Other ocular adverse reactions occurring in 1-5% of subjects included,  
corneal endothelial cell loss, blepharitis, eye pain, cystoid macular edema,  
dry eye, ocular inflammation, posterior capsule opacification, blurred vision, 
reduced visual acuity, vitreous floaters, foreign body sensation, photophobia,  
and vitreous detachment.

8 USE IN SPECIFIC POPULATIONS 
 8.1 Pregnancy 
 Risk Summary 
  There are no adequate and well-controlled studies of DEXYCU  

(dexamethasone intraocular suspension) in pregnant women. Topical ocular 
administration of dexamethasone in mice and rabbits during the period  
of organogenesis produced cleft palate and embryofetal death in mice and 
malformations of abdominal wall/intestines and kidneys in rabbits at doses  
7 and 5 times higher than the injected recommended human ophthalmic dose 
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively  
[see Data in the full prescribing information].

  In the US general population the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2 to 4%  
and 15 to 20%, respectively.

 8.2 Lactation 
 Risk Summary 
  Systemically administered corticosteroids are present in human milk and  

can suppress growth, interfere with endogenous corticosteroid production,  
or cause other unwanted effects. There is no information regarding the 
presence of injected DEXYCU in human milk, the effects on breastfed infants,  
or the effects on milk production to inform risk of DEXYCU to an infant during 
lactation. The developmental and health benefits of breastfeeding should  
be considered, along with the mother’s clinical need for DEXYCU and any 
potential adverse effects on the breastfed child from DEXYCU.

 8.4 Pediatric Use 
  Safety and effectiveness of DEXYCU in pediatric patients have not  

been established.

 8.5 Geriatric Use 
  No overall differences in safety or effectiveness have been observed  

between older and younger patients.

Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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ReSure Sealant is superior to suture for preventing fluid egress in 
eyes with a demonstrated wound leak following cataract surgery.1,2 *

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

All rights reserved. PP-US-RS-0029 

www.ReSureSealant.com

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

WHEN A FINISHING 
TOUCH IS NEEDED

WOUND SEALANT FOR CATARACT CASES

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

http://www.resuresealant.com
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M
arch continues to offer us signs of hope, particularly regarding the coro-

navirus disease 2019 (COVID-19) pandemic. It is hard to believe that it has 

been 1 year since lockdowns, masks and social distancing became a part 

of the new normal. 

One year. The FDA now has approved 3 COVID- 19 vaccines under emergency 

authorization. Millions of Americans have received a vaccine, with more being vac-

cinated daily. Vaccinations, paired with continued safety measures such as the afor-

mentioned masks and social distancing, will help us tackle the pandemic. 

Amid hope, the Ophthalmology Times® team continues to cover advancements in 

ophthalmology that will help you enrich your practice. 

Device technology is highlighted on the cover of this issue. Douglas D. Koch, MD, 

tells us about new IOL technology that is extending depth of focus for enhanced 

visual performance. He performed the first postapproval cases in the United States 

using the enhanced monofocal IOL, and he shares early results. 

In surgery, Audrey R. Talley Rostov, MD, discusss the Yamane technique. She 

points out that she considers it safer than scleral-sutured IOLs because it requires 

smaller incisions and the haptic fixations used in this approach allow for consis-

tency and longevity in comparison with the scleral sutures.

Our surgery coverage also includes a look at study results from a comparison of 

the LASIK, PRK, and SMILE procedures showed that the least amount of myopic 

regression occurred with SMILE, regardless of the degree of myopia. Sung Min Kim, 

MD, notes that long-term visual outcomes were comparable among the 3 surgeries. 

We also feature a discussion in the clinical diagnosis section with highlights from 

a diabetic eye disease discussion featuring several key opinion leaders who offer 

considerations in diagnosis, management, and traditional and upcoming treatments 

for this patient population.

Gene therapy continues to be a font of innovation for ophthalmology. John H. Fin-

gert, MD, PhD, explains how patient-based research is proving to be a powerful 

approach to unraveling the causes of diseases in affected patients. 

Another area ripe with innovation is imaging. For ophthalmologists, the interac-

tive landscape for surgical visualization, including 3D surgery, robotics, and an OCT-

enriched surgical theater, is leading new opportunities. We discuss these and more 

with Justis P. Ehlers, MD. 

Our team also has developed a high-level special report examining innovations in 

novel drugs and delivery approaches in ophthalmology, with an update on sustained 

drug delivery from Glenn J. Jaffe, MD. We also look at 3-year real-world outcomes 

from the IRISS registry study, using the 0.2 μg/day FAc implant. Bret Fisher, MD, 

highlights anesthesia options for patients undergoing cataract surgery, including an 

alteernative to intravenous anesthesia.

As the fight against COVID-19 continues, we urge everyone to remain safe and 

vigilant.  

Ophthalmology Times® continues to focus on the continuing COVID-19 pandemic, 

and its impact on ophthalmology. The latest COVID-19 coverage is available online at 

OphthalmologyTimes.com/Coronavirus. ■

Hope springs 
amid pandemic
Mike Hennessy Sr,  chairman and founder of Ophthalmology Times®’ parent company, 
MJH Life Sciences™

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

Peter J. Polack, MD, FACS, and COO Zora Harrison, 
of Ocala Eye, share the protocols and technology their 
practice implemented throughout the pandemic that 
has enabled them to safely and efficiently treat their 
patients. Go to OphthalmologyTimes.com/view/covid-
19-year-in-the-life-of-ophthalmology-practice
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D
rew Bledsoe was the first overall pick 
in the 1993 National Football League 
(NFL) draft and went on to play in 
the pros for 14 years. He was voted 

by his fellow players to 3 Pro Bowls and in 
1995 became the youngest quarterback ever 
to play in the game.  

After his football career ended, Bled-
soe returned to his home state of Washing-
ton and did something quite unusual for 
a stellar athlete: He became a stellar busi-
nessman. He found he had an appreciation 
for fine wine, and the Walla Walla Valley 
region where he had grown up proved to 
be an excellent place to grow wine grapes. 
Working with advisors with knowledge 
of the winery business, he started a win-
ery, and his first vintage came in at No. 
51 of Wine Spectator magazine’s 100 fin-
est wines in the world. Bledsoe went on to 
found 3 successful wine estates. According 
to Wealthy Persons, his net worth today is 
approximately $60 million.1

In a recent interview, Bledsoe described 
a conversation he had with a financial 
adviser a few years after his retirement 
from the NFL. He needed to raise money 
for a business deal and was concerned that 
might prove difficult. The financial adviser 

told him not to worry, telling him “If we 
can’t raise it from the banks or the profes-
sionals, we can just get the money from 
athletes and doctors.”

It seemed strange to Bledsoe at first that 
athletes and doctors were lumped together, 
especially since “doctors should be the 
smartest people in the world.” But upon 
reflection, he decided that doctors and ath-
letes are wired the same way:

> We are really busy in our professions.
> We have God complexes (anything we do, we 
will be successful).
> We think we know everything, but we often 
do not know a lot when it comes to investing.
We all know examples of professional 

athletes who earn incredible sums of 
money, only to declare bankruptcy a few 
years after retirement. Similarly, as por-
trayed in The Wolf of Wall Street, the 
unscrupulous stock manipulators love to 
prey upon naive physicians.

I remember my father, a general sur-
geon, spending all his waking time either 
working or reading his surgery journals. He 
would say that “doctors are the worst busi-
nessmen,” and he was kind of living proof 
of that. To make up for this, he relied on 
a businessman friend for advice. Unfortu-

nately, his trust in that man was misplaced.
My own view is that it is not shameful 

for physicians to think about finances and 
investing. Surgeons can become disabled 
or pandemics can appear out of the blue. 
Financial peace of mind allows physicians 
and athletes to concentrate on performing 
their jobs well. 

Physicians and athletes classically come 
out of training and begin receiving large 
paychecks with little-to-no preparation for 
how to handle their finances. Drew Bledsoe 
is right; even we ophthalmologists are not 
gods. Those of us who lack the time and/
or interest in learning how to save and suc-
cessfully invest would be wise to seek out 
and carefully vet competent advisors who 
do not have conflicts of interest. ■

REFERENCE
1. Invest Like a Boss. Drew Bledsoe, from pro football 

to wine estates. Published January 26, 2021. 
Accessed March 3, 2021. https://www.youtube.com/
watch?v=GE1SUo3d93I
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I V  O P T I O N
Intravenous (IV) administration of anesthesia has 
traditionally been the method by which patients 
are sedated prior to cataract surgery. Various IV 
agents, including midazolam, are used for this pur-
pose. Midazolam, which is a benzodiazepine, has 
properties similar to an anxiolytic, a muscle relax-
ant, and an amnestic. These properties make it an 
excellent option for many but not all patients. For 
instance, anxious patients who are administered IV 

benzodiazepines at cataract surgery might require 
higher doses during the procedure, which can re-
sult in oversedation.2-4 This type of response can 
reduce the patient’s ability to follow simple com-
mands and can affect the surgical outcome.5,6 In 
addition, patients who receive too much sedation 
might nod off and awaken startled, which can com-
promise the surgical result.7

It is not uncommon for cataract patients to be 
nervous about IV administration. Some patients are 

generally anxious, others have needle phobia, and 
there are those whose anatomy makes the needle 
stick challenging. It may take more than 1 needle 
stick, for instance, if the patient has veins that are 
small or difficult to access, if patients are dehydrated, 
or if they have had multiple medical procedures. 
Attempting sedation via the traditional IV method 
can be frustrating and painful for these patients and 
can slow down staff and patient flow.

INNOVATIONS IN

Special Report   ) NOVEL DRUGS/DELIVERY

W
ith steady incremental improvements through-
out its evolution, cataract surgery has become 
one of the most frequently performed and 
successful surgical procedures worldwide.1 
Despite this well-deserved track record, there 

remains a segment of the patient population that has res-
ervations, and sometimes fears, about this procedure. Hav-
ing performed thousands of cataract surgeries, I find that 
patients are sometimes more stressed about sedation than 
about cataract removal and IOL implantation. 

COMPARABLE CONSCIOUS SEDATION METHODS 
ADDRESS INDIVIDUAL PATIENT NEEDS

Sublingual troche sedation represents attractive anesthesia option for specific subset of patients with cataracts
By Bret L. Fisher, MD; Special to Ophthalmology Times®

Continues on page 11 : Sedation

(FIGURE 1) Patients are given an MKO Melt for sedation, 
which is placed on the tongue. (Photos courtesy of Bret L. Fisher, MD)
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DME study documents 
robust efficacy of intravitreal 
dexamethasone implant 
Eyes with chronic disease responded to steroid treatment
By Cheryl Guttman Krader, BSPharm; Reviewed by Albert J. Augustin, MD

A RETROSPECTIVE STUDY including 
patients with at least 12 months of follow-up care 
shows that the intravitreal dexamethasone 0.7-mg 

implant (Ozurdex, Allergan, an 
AbbVie company) provides safe 
and durably effective treatment 
for diabetic macular edema (DME) 
across the spectrum of patients 
who are seen by physicians in rou-
tine clinical practice. 

A l t h o u g h  t h e 
research found that treatment-naïve 
patients generally had greater benefit 
than those with a history of anti-VEGF 
treatment, it also showed that eyes with 
long-standing chronic DME responded 
to the intravitreal sustained-release ste-
roid treatment. In addition, the analy-
ses showed that effectiveness was not 
related to reinjection interval. 

“Although evidence from clinical tri-
als shows the safety and efficacy of the 
dexamethasone implant for treating DME, 
it is important to collect data from real-
world settings,” said Albert J. Augus-
tin, MD, professor and chairman of the 
Department of Ophthalmology, Klini-
kum Karlsruhe, Karlsruhe, Germany, 
and lead author of the study. 

T H E  R E S U L T S
Augustin noted that the results of the study are con-
sistent with prior studies and support the utility of 
the intravitreal dexamethasone implant as a treat-
ment for DME in routine practice. 

“However, the results are preliminary and further, 
larger-scale studies are warranted,” he pointed out.

The study identified 141 patients treated at 7 hos-
pital-based medical retina centers in Germany (n 
= 108) and Switzerland (n = 33). Eligible 
patients had DME-related visual impair-
ment and at least 12 months of fol-
low-up after the first implant 

injection. For each patient, data from a single eye 
was analyzed—either the eye that received the 
most injections or one chosen by the investigator 
if injection number was the same for both eyes. 

B A S E L I N E  D A T A
The baseline data showed that compared with the 
Swiss cohort, patients from Germany had a longer 
history of DME (106 vs 31 months) and included a 

greater percentage of anti-VEGF treat-
ment-naïve patients (40.7% vs 3.0%). In 
addition, considering the subgroup of 
patients who had received anti-VEGF in-
jections, the mean number of injections 
was 2-fold higher in the German cohort 
compared with the Swiss patients (63 vs 
31). At baseline, the mean best corrected 
visual acuity (BCVA) for the study eyes 
was 61.6 letters and mean central retinal 
thickness (CRT) was 413.3 μm. 

According to investigators, changes 
from baseline to 7 to 12 weeks post 
injection for both BCVA and CRT were 
analyzed as efficacy end points.

Across the entire cohort, the mean 
number of reinjections was 3 (range, 1-11) 
and they were given at a mean interval 
of 5.7 months (median, 4.6 months). 

take-home
 ◗ In a real-world 

study of patients 
with treatment-
naïve and previously 
treated diabetic 
macular edema, 
injection of 
the intravitreal 
dexamethasone 
0.7-mg implant 
provided effective 
disease control 
with initial and 
repeat injections, 
regardless of 
reinjection interval.

Augustin

Continues on page 13 : DME
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T R O C H E  A P P R O A C H
Patients often believe that IV sedation is the only 
option. Because of this, some delay cataract surgery, 
which can affect their quality of life as well as their 
safety. For all these reasons, the movement to provid-

ing non-IV sedation is something 
I have been interested in for some 
time. We began offering MKO Melt 
(ImprimisRx) sedation in appro-
priate cataract surgery cases sev-
eral years ago. This method gives 
these patients the option of having 
surgery without the preoperative 
pain or anxiety related to IV cath-

eter placement, while maintaining patient comfort. 
The MKO Melt troche provides 3 mg midazolam, 25 
mg ketamine, and 2 mg ondansetron, and delivers 
the medication via sublingual troche over a 2-min-
ute release period. The effects of conscious sedation 
are evident after 2 to 3 minutes, peak at about 15 
minutes, and provide adequate sedation for up to 1 
hour. The combination of ketamine and midazolam 
offers a level of sedation that is efficient and effec-
tive for patient sedation and comfort. Ondansetron 
adds an antiemetic to the compound.

The troche has several advantages, including the 
following: 

> It is nonopioid. 
> It is easier for patients, and most of our patients 
prefer it. 
> It is quicker for the nurse anesthetist to administer. 
> It has a rapid, reliable onset. 
> It lasts more than long enough to keep the patient 
comfortable before, during, and after a typical cata-
ract procedure, as well as during lengthier cases such 
as those that include implantation of a MIGS device. 

A P P R O P R I A T E  C A N D I D A T E S 
Our MKO-to-IV sedation ratio varies from as low as 
50/50 to as high as 70% MKO/30% IV on a given 
surgery day depending on the patients scheduled. 
We make the initial decision regarding which type 
of anesthesia will best suit each patient at the con-
sultation. We base this on their demeanor and medi-
cal history, and revisit and confirm or revise that 
decision on the day of surgery. 

We start under the assumption that every patient 
will be a troche candidate. Once they have been 
evaluated, we determine whether they would be bet-
ter suited to IV sedation. For instance, if the patient 
is overly anxious or tells us that they have severe 
claustrophobia, we will opt for IV so that we will 
have the option of administering additional medica-
tion during the procedure if necessary. There have 
been times in which the patient needed more seda-
tion than the troche provided, for example if the 
case were prolonged. On those infrequent occasions 
it was simple to start an IV.

In IV sedation and MKO, the patient is aroused 

enough to communicate, which is necessary espe-
cially in cases where we are implanting an advanced 
technology IOL. In these cases, the patient must fixate 
on the intraoperative aberrometry lights. This sce-
nario represents another area where the MKO seda-
tion method is beneficial because I have found that 
ketamine reduces photophobia and makes it easier 
for patients to focus on the lights and steady the eye.

Positive patient response and speedier patient 
throughput are just 2 anecdotal metrics that vali-
date our use of the MKO Melt. This practice is fur-
ther supported by a recent clinical study that found 
that troche sedation is an effective and equivalent 
alternative to IV sedation in cataract surgery.8 

 Jason Smith, CRNA, the lead author of the study, 
is affiliated with our practice and over the past sev-
eral years has worked on seamlessly integrating sub-
lingual sedation into our anesthesia armamentar-
ium. Now, his study provides evidence that patients 
were equally satisfied with the comfort level they 
experienced with MKO and IV sedation, and that is 
also what we find when we review our patient sat-
isfaction surveys. 

These surveys typically reveal that patients expe-
riencing MKO were very relaxed and comfortable, 
and that if they had their second eye done at our 
practice under MKO after having their initial sur-
gery done at a different practice under IV sedation, 
they preferred forgoing the needle stick. Patients 
who had their initial eye done under IV sedation in 
our practice and their second eye under MKO also 
reported preferring the troche. 

Although patient comfort during cataract surgery 
is crucial, safety is paramount. When investigators 
compared the effects of the MKO Melt with the effects 
of IV sedation on patients’ vital signs, they observed 
clinically and statistically significant improvements 
in preoperative and postoperative systolic blood pres-
sure and postoperative heart rate in patients who 

received the MKO Melt. They concluded that the 
MKO Melt was safe, effective, well tolerated, and a 
viable alternative to IV sedation.9 

B E N E F I T S  A N D  B O T T O M  L I N E S
Another important benefit that we have found with 
troche sedation is that it provides a cost savings. It 
eliminates the need for IV tubing and IV solutions, 
and reduces personnel costs associated with IV in-
sertion and removal. We are under continual pres-
sure from Medicare and private payers to cut costs, 
and this sedation method makes a positive contri-
bution toward that objective. 

Over the years we have striven to make cataract 
surgery a safer, simpler, and overall better experi-
ence for patients. This has become even more of an 
imperative as refractive cataract surgery aims to sat-
isfy the demands of younger, more active patients.  
The MKO Melt represents a giant step forward in this 
evolution by providing patients with a relaxing and 
comfortable surgical experience, while eliminating 
the pain and angst associated with IV needles. ■
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SEDATION
( Continued from page 8 )

(FIGURE 2) The effects of conscious sedation are evident 
in 2 to 3 minutes. (Photos courtesy of Bret L. Fisher, MD)

Fisher
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Intracanalicular dexamethasone 
insert offers hands-free therapy 
An alternative to drops, the option provides consistent therapeutic levels
By Lynda Charters; Reviewed by Francis S. Mah, MD

DEXAMETHASONE OPHTHALMIC  
INSERT 0.4% (Dextenza, Ocular Therapeutix, 
Inc) has demonstrated fast and effective action for 
treating inflammation and pain after cataract sur-
gery. Patient adherence with drop regimens has al-
ways been problematic and may be more so in an 
elderly population and perhaps compromise patient 
outcomes as the result of subtherapeutic treatment. 

This intracanalicular implant is a hands-free alter-
native to traditional drops and provides tapered ther-
apy for up to 30 days after insertion, according to 
Francis S. Mah, MD, director of cornea and external 
disease and codinator of refractive surgery at Scripps 
Clinic in La Jolla, California.

Multicenter phase 3 studies of the efficacy of the 
insert were designed to provide a cumulative measure 
of the drug effect and the time at which postoperative 
inflammation and pain resolved after the 
implant’s insertion. The pooled post-hoc 
analysis included 926 patients who had 
undergone cataract surgery and intracan-
alicular insertion on day 1. The patients 
were randomized to 1 of 3 phase 3 trials; 
541 patients received active treatment and 
385 received placebo. No patients in the 
active treatment groups received topical 
nonsteroidal anti-inflammatory drugs. 

The primary end point was the cumu-
lative drug effect based on anterior cham-
ber cell and flare scores and pain scores; 
the other end point was the time to reso-
lution of inflammation and pain based on clinically 
relevant anterior chamber cell scores and pain scores, 
Mah recounted.

R E S U L T S
Mah noted that the mean anterior chamber cell, 
flare, and pain scores all differed significantly in 

favor of the implant as soon as 4 days postopera-
tively for inflammation and 2 days post-
operatively for pain. 

“The cumulative drug effect of the 
treatment as evidenced by the area 
under the curve (AUC) outcomes com-
pared with placebo suggested the con-
sistency of the drug effect benefits over 
30 days,” he said. 

The results showed significant (P ≤ 
0.001 for all comparisons) differences 
between the active treatment groups 
and placebo in anterior chamber cells, 
flare, and pain.

E A R L Y  R E S O L U T I O N
The insert resulted in earlier resolution of inflam-
mation that was about twice as fast as placebo, ie, 
day 7 vs day 14). Significantly (P < 0.05 by the log-
rank test) faster pain resolution also was seen with 
the insert on day 4 compared with day 14 in the pla-
cebo group in the 75th percentile population, he said.

C O N C L U S I O N S
The key takeaways from the study were that the 
AUC demonstrated the consistency of the drug                        
effect benefits over 30 days in the 3 clinical trials 
that included a total of 926 patients. The pooled post 
hoc analysis showed that the insert provided faster 
time to clinically relevant resolution of inflammation 
after cataract surgery compared with placebo. The 
75th percentile population had faster pain resolution 
with the insert compared with placebo.

“These data support the totality of available evi-
dence for [the insert’s] rapid and consistent effi-
cacy in the treatment of postcataract inflamma-
tion and pain. Further studies investigating [the 
insert’s] comparison with other steroid eye drops 
are currently being conducted,” Mah concluded. ■

FRANCIS S. MAH, MD
e: Mah.Francis@scrippshealth.org
Mah is a consultant for Ocular Therapeutix, Inc, and was an investigator in the clinical 
trial. Ocular Therapeutix, Inc, sponsored the study under discussion.

take-home
 ◗ According to data, 

the dexamethasone 
insert provided 
a faster time to 
the resolution of 
inflammation after 
cataract surgery 
compared with 
placebo.

LIKE WHAT YOU’RE READING? 
SIGN UP TO RECEIVE THE ENEWSLETTER 

“Further studies               
investigating 
the insert’s comparison 
with other steroid eye 
drops are currently 
being conducted.”
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BCVA was relatively stable after each reinjection with 
a mean change from baseline BCVA of +3.4, +3.7, 
+3.2, and –1.4 letters at 7 to 12 weeks after the first 
injection and reinjections 1, 2, and 3, respectively. 

G R E A T E R  B E N E F I T
Relatively greater benefit was seen in the analyses 
of CRT with changes from baseline of –88.3, –81.6, 
–102.4, and –124.1 μm at 7 to 12 weeks after the first 
injection and reinjections 1, 2, and 3, respectively.

Augustin explained that it is well known that CRT 
does not necessarily correspond with visual acuity. 

“In some patients, an increase in visual acuity fol-
lows the CRT improvement,” Augustin pointed out. 
“However, in other patients, it is necessary to eval-
uate the retinal structure in more detail to under-
stand the phenomenon.”

Augustin noted that this is why investigators have 
to look at other optical coherence tomography  (OCT) 
results, such as retinal structure, external limiting 
membrane, ellipsoid zone, etc. 

“EURETINA [the European Society of Retina Spe-
cialists] has published a guideline focusing on such 
OCT results that helps us to better predict the result 
of intravitreal treatments in patients with DME,” 
he added. 

T R E A T M E N T - N A Ï V E  V S 
P R E V I O U S L Y  T R E A T E D 

Patients receiving the intravitreal dexamethasone 
implant as their first treatment for DME had worse 
BCVA at baseline than their previously treated coun-
terparts (mean, 57.8 vs. 63.4 letters) and “more” DME 
(mean CRT, 439.1 vs 400.6 μm). Compared with the 
patients who had a history of anti-VEGF treatment, 
the treatment-naïve patients had greater functional 
improvement, but less change in CRT. 

Augusting noted that the mean change in BCVA 
from baseline after the first injection in the treat-
ment-naïve and previously treated patients was +4.7 
vs +3.0 letters, respectively, and was +4.2 vs +3.5 
letters, respectively, after the first reinjection. Mean 
CRT change from baseline in the treatment-naïve 
and previously treated patients was -74.3 vs -63.8 
μm, respectively, after the first injection and -63.8 
vs -85.8 μm, respectively.

The Spearman correlation coefficient showed there 
was no statistically significant correlation between 
reinjection interval and either change from base-
line in BCVA or CRT for the overall population or in 
analyses performed for each country individually, 
Augustin reported. 

C O N C L U S I O N S
“Although there was not a significant correlation be-
tween reinjection interval and change from BCVA, 
the small loss in BCVA that was seen after the third 
reinjection may be due to the reinjection interval,” 
Augustin said. 

DME
( Continued from page 10 )

Moreover, he noted that treatment with the dexa-
methasone implant had a favorable safety profile 
in patients. Only 18% of patients experienced at 
least 1 adverse event, with ocular hypertension 
being the most common. There was no increase 
in number of adverse events with increasing num-
ber of injections. ■

ALBERT  J. AUGUSTIN, MD
e: albertjaugustin@googlemail.com
This article is based on Augustin’s presentation at the EURETINA 2020 virtual meeting. 
Augustin has received research support and consulting/advisory fees from Allergan and 
other companies that market products used for the treatment of DME.
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Special introductory o�er:
First box for just $50**
Use Code: MKO1

NON-INVASIVE, NON-OPIOID 
PATENTED SUBLINGUAL COMPOUNDED FORMULATION*

$346.50 Per Box of 21 Melts

 AVAILABLE WITHOUT THE NEED OF INDIVIDUAL PRESCRIPTIONS 

The MKO Melt® is a non-opioid sublingual 
compounded formulation* that consist of:

Midazolam 3mg (Sedative)

Ketamine HCl 25mg (Anesthetic)

Ondansetron 2mg (Antiemetic)

Sublingual anesthetics have been used routinely in short 
term procedures across many therapeutic areas such as:

Cataract/LASIK Surgeries
Dentistry
Dermatology/Aesthetic Procedures
Orthopedics
Vein Procedures
... and more

ORDER TODAY: order.imprimisrx.com/mko-melt

William Wiley, MD (Ophthalmologist)

The MKO Melt has 
eliminated the 
discomfort and 
anxiety associated 
with IV needles while 
at the same time 
providing a more 
comfortable operative 
experience through 
its steady sedation.

*For professional use only. ImprimisRx specializes in customizing medications to meet unique 
patient and practitioner needs. No compounded medication is reviewed by the FDA for safety or 
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New options continue to fill 
sustained drug delivery pipeline
Injections, implants continue to create further positive outcomes for patients
By Lynda Charters 

NUMEROUS DRUG DELIVERY systems 
have been developed for age-related macular degen-
eration (AMD), diabetic macular edema (DME), and 
uveitis, and many have made their way into phase 
2 and phase 3 trials.

The approaches developed in these local sustained-
delivery systems include intravitreal injections in 
which a depot forms and emits drugs over time, 
intraocular sustained delivery implants, and gene 
therapy, according to Glenn J. Jaffe, MD, an ophthal-
mologist and retina specialist at Duke Eye Center 
in Durham, North Carolina. He also is a professor 
of ophthalmology at Duke University in Durham. 

A M D  A N D  D M E  S U S T A I N E D - R E L E A S E 
T H E R A P I E S

KSI-301 (Kodiak Sciences), an intravitreal anti–vas-
cular endothelial growth factor biopolymer conju-
gate that releases the drug from a depot, is being 
tested in the DAZZLE study (NCT04049266) to treat 
neovascular AMD by providing individualized dos-
ing from 3 to 5 months. The platform was compared 
with aflibercept (Eylea, Regeneron Pharmaceuticals), 
administered intravitreal every 8 weeks. The study 
recently completed enrollment of the phase 2b/3 
pivotal trial for wet AMD. The platform also will be 
tested in a phase 2 study to treat DME.

Sunitinib (Graybug Vision) is another depot that 
inhibits tyrosine kinase and dual leucine zipper 
kinase. This pegylated poly(lactic-co-glycolic acid) 
depot has been evaluated in the phase 2b ALTISSIMO 
trial (NCT03953079) for treating AMD. Two dosing 
regimens (1 or 2 mg of GB-102) that are adminis-
tered every 6 months were originally compared with 
aflibercept. The drug was reformulated to 1 mg.

The Port Delivery System (PDS), an intraocular 
sustained delivery implant containing ranibizumab 
(Lucentis, Genentech), is an implanted refillable reser-
voir currently being evaluated in the phase 3 Archway 
and Portal studies (NCT03677934 and NCT03683251) 
for neovascular AMD. It is also being evaluated in 
the phase 3 Pagoda trial for DME. The results of 
Archway showed that the PDS met its primary end 
point of equivalency to ranibizumab. ADVM-022 
(Adverum Biotechnologies) is a gene therapy with 
an engineered adeno-associated vector (AAV.7m8). 
The therapy includes an aflibercept coding sequence. 

“The FDA has given a fast track designation to 
this agent that is designed to be a 1-injection treat-
ment,” Jaffe said.

ADVM-022 is presently being evaluated in the 
INFINITY phase 2 trial (NCT04418427) for treating 
DME, and the early results have been favorable, he 
reported. Another phase 2 trial is planned for AMD.

U V E I T I S  S U S T A I N E D - R E L E A S E 
D R U G S

Sirolimus (DE-109, Santen Pharmaceutical Co), a 
macrolide antibiotic, is administered as an intra-
vitreal injection for treating noninfectious uveitis 
of the posterior segment. Injecting the drug forms 
a depot that releases the agent over about a 60-day 
period. Sirolimus blocks T- and B-cell activation and 
inhibits antigen-presenting cells.

According to findings from the phase 
3 SAKURA-1 study (NCT03014622), siro-
limus showed positive results for treating 
noninfectious posterior segment uveitis. 
However, the study end point was not met 
in SAKURA-2 (NCT03014635). When the 
studies were combined for FDA review, 
the administration required a third trial, 
and the LUMINA study (NCT03711929) 
is underway. 

Intravitreal sustained drug delivery systems also 
have been developed to treat uveitis. The fluocinolone 
acetonide implant (FAi) long-acting delivery system, 
which is intended to treat noninfectious intermedi-
ate, posterior, and panuveitis, is injectable, accord-
ing to Jaffe, whose laboratory is spearheading this 
research. This 3-mm-long polyamide tube has a core 
of fluocinolone acetonide. The system is injected 
using a modified 25-gauge injector, and the drug is 
released over a 3-year period.

Jaffe explained that injecting the implant is simi-
lar to inserting small-gauge cannulas for vitrecto-
mies. To do so, he marks the eye 4 mm posterior to 
the limbus, retracts the conjunctiva, and injects at 
a slight angle to engage the conjunctiva. 

However, the injection is actually administered 
perpendicular to the globe and straight into the vit-
reous cavity.

The FAi delivery system was evaluated at Duke 
University in an individual investigator study. 

“The very positive data led to the phase 3 study1 

to test the efficacy and safety of 1 FAi to treat inter-
mediate, posterior, and panuveitis,” Jaffe said. “The 
results showed a greatly prolonged time to recur-
rence, that is, about 1000 days in the implanted 
group compared to 95 days for the sham group. This 

represented a 10-fold reduction in the time to recur-
rence in the implanted group.”

The data also showed that the mean intraocular 
pressures were similar between the 2 groups. The sys-
tem (Yutiq, EyePoint Pharmaceuticals) was approved 
in October 2018 to treat the 3 forms of uveitis.

Suprachoroidal delivery of drugs is another possi-
bility. CLS-TA (Clearside Biomedical), a formulation 
of triamcinolone acetonide, is intended to treat uve-
itic macular edema and was evaluated in the phase 
3 PEACHTREE trial (NCT02595398). The formulation 
met the primary end point, with participants gaining 
15 or more lines of vision compared with the control 

(47% vs 15.6%, respectively). The mean 
change in the best-corrected visual acu-
ity favored the implant and was 11 letters 
greater at the 24-week evaluation. The 
improved vision was accompanied by a 
significant decrease of about 135 µm in 
the central subfield thickness compared 
with the control, according to Jaffe. 

Gene therapies are also being devel-
oped to address uveitis. Eyevensys has 
designed a novel nonviral gene therapy 

with an electroporation approach, an antitumor necro-
sis factor plasmid, which is delivered locally to the 
ciliary body. Investigators are evaluating the tech-
nology in a phase 2 trial. 

C O N C L U S I O N
“There is a robust pipeline of neovascular AMD, 
DME, and uveitis sustained-delivery drugs and novel 
drugs and delivery systems,” Jaffe concluded. “Clin-
ical trial readouts from several new studies are 
expected within the next few months. The future 
appears bright.” ■

REFERENCE
1. Jaffe GJ, Foster CS, Pavesio CE, Paggiarino DA, Riedel 

GE. Effect of an injectable fluocinolone acetonide insert 
on recurrence rates in chronic noninfectious uveitis 
affecting the posterior segment: twelve-month results. 
Ophthalmology. 2019;126(4):601-610. doi:10.1016/j.
ophtha/2018.10.033 
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Pharmaceuticals, Adverum Biotechnologies, and Eyevensys.
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IRISS registry study offers 
real-world outcomes 
Fluocinolone acetonide implant for DME benefits visual acuity
By Lynda Charters; Reviewed by Ramin Khoramnia, MD

THE FLUOCINOLONE ACETONIDE   
implant (Iluvien; Alimera Sciences) maintained 
good real-world visual levels in patients with dia-
betic macular edema (DME) who had good base-

line vision.
The open-label, observational Ilu-

vien Registry Safety Study (IRISS)1 
(NCT01998412) collected real-world 
data on the safety and efficacy of 
the 0.2 µg/day of fluocinolone ace-
tonide implant for treating chronic 
DME, defined as recurrent DME 
that was insufficiently 

response to available therapies. 
The DME had been present for a mean 

of 4.95 years. The patients were followed 
from the time of implantation of the device 
to 3 years postoperatively, according to 
Ramin Khoramnia, MD, of the Univer-
sity Eye Clinic Heidelberg, David J. Apple 
International Laboratory for Ocular Pathol-
ogy, in Heidelberg, Germany.

A total of 295 patients (343 eyes; mean 
age, 66.3 years) were included in the study 
at 41 European sites. The mean baseline 
visual acuity (VA) was about 52 Early 
Treatment Diabetic Retinopathy Study 
letters. Most eyes (97.7%) had under-
gone laser or intravitreal treatment. Patients have 
had an insufficient response to previous therapies 
before being treated with the (Iluvien) implant—that 
is, they had been treated according to the licensed 
indication in Europe. 

“Regarding supplemental therapies, 51.3% of Ilu-
vien-treated eyes that had not optimally responded to 
previous therapy received no additional treatments 
during the 36 months,” Khoramnia said. “This fact 
is particularly interesting because previous treat-
ments had been suboptimal in terms of outcomes.

During the 36-month study period, a mean of 
about 7.4 supplemental treatments were given; 11.1% 
of patients received a second implant after about 
2.8 years following implantation, Khoramnia noted. 

“The intraocular pressure [IOP] remained stable 
throughout the study and was in the normal range 

at every time point at which the patients 
were evaluated,” he said. 

About 40% of patients had IOP ele-
vations that were managed medically; 
a surgical intervention was required to 
lower the IOP in 3.2% of eyes.

S T A B L E / I M P R O V E D 
V I S I O N

Regarding VA outcomes, the VA required 
to drive (20/40) improved in 18.2% of 
eyes at baseline to 33.0% at 12 months 
and this level remained stable until the 
36-month time point. In almost three-
quarters of eyes (≥71%), the VA remained 
stable or improved over the 36 months. 

In eyes in which the baseline VA exceeded 20/40, 
the VA did not change significantly from baseline 
at any visit during the 3-year follow-up.

Khoramnia concluded that for patients complet-
ing 3 years of follow-up, the real-life outcomes con-

firm the long-term safety and effectiveness of the 
implant for treating DME in a cohort of patients 
larger than the European Union registration trial 
population. The results from clinical practice show 
changes in IOP and VA similar to those in the piv-
otal FAME trials.1,2 

“It is important to mention that real-world studies, 
especially those of DME, rarely confirm the good 
outcomes of the pivotal trials,” he said. “The data 
also showed that earlier treatment of DME in patients 
with better vision before the onset of substantial 
visual impairment stabilized vision for 3 years.” ■

REFERENCES
1. Chakravarthy U, Taylor SR, Koch FHJ; ILUVIEN Registry 

Safety Study (IRISS) Investigators Group. Changes 
in intraocular pressure after intravitreal fluocinolone 
acetonide (ILUVIEN): real-world experience in three 
European countries. Br J Ophthalmol. 2019;103(8):1072–
1077. doi:10.1136/bjophthalmol-2018-312284 

2. Campochiaro PA, Brown DM, Pearson A, et al; 
FAME Study Group. Sustained delivery fluocinolone 
acetonide vitreous inserts provide benefit for at least 
3 years in patients with diabetic macular edema. 
Ophthalmology. 2012;119(10):2125-2132. doi:10.1016/j.
ophtha.2012.04.030

RAMIN KHORAMNIA, MD
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Ophthalmology’s virtual 2020 annual meeting. He is a researcher for Alimera Sciences 
and receives lecture fees from the company.
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(Data courtesy of Ramin Khoramnia, MD)

SUMMARY OF 
VISUAL ACUITY 
OUTCOMES OVER 
36 MONTHS
For eyes with starting VA ≥20/40, there was no statistically 
significant change in VA (P>0.05) from baseline for any 
visit during the 36-months follow-up period 

18.6
33.0 30.8 32.0

77.8 73.0 70.9

0.0

Ey
es

 (
%

)

Time (months)
120 24 36

 VA ≥ 20/40       VA stable or improving

E
TD

R
S
 le

tt
er

s 
(m

ea
n)

Time (months)

72.6

12

68.7

24

70.5

36

 Eyes with VA ≥ 20/40 at baseline

0

73.2

15MARCH 15, 2021 :: Ophthalmology Times®



Drainage device offers IOP 
lowering capabilities at 1 year 
Investigators detect no endothelial cell loss or migration
By Lynda Charters; Reviewed by Julián García-Feijoó, MD, PhD

A SUPRACILIARY GLAUCOMA drainage 
device (MINIject; iStar Medical) has been found 
to significantly lower both IOP and the number of 
glaucoma medications needed 6 months after im-
plantation in patients with medically uncontrolled 
glaucoma, according to Julián García-Feijoó, MD, 

PhD, who presented the 6-month 
and 1-year results of the STAR-II 
trial (NCT03624361).

García-Feijoó is a professor of 
ophthalmology and chairman of 
the Department of Ophthalmol-
ogy at San Carlos Clinical Hos-
pital, Complutense University of 
Madrid, Spain. The device is made 

of a soft, flexible material with antifibrotic prop-
erties, with micropores that facilitate a natural 
flow speed of fluid from the anterior chamber to 
the suprachoroidal space, he described.

In the prospective, open, multicenter European 
clinical trial, the device was implanted using an 
ab interno approach through a corneal incision 

that was 2.2 mm or less. No bleb is created dur-
ing this surgery and no mitomycin C or 5-fluoro-
uracil is used.

The primary objective was to assess the efficacy 
and safe of the MINIject as a stand-alone procedure 
for treating primary open-angle glaucoma (POAG) 
that is uncontrolled in patients using topical anti-
glaucoma medications. The end points included a 
success rate at 6 months after implan-
tation that exceeded 60%. Success 
was defined as a diurnal IOP in a 
range that was greater than 5 mm 
Hg to 21 mm Hg or lower and a 20% 
IOP reduction from baseline with or 
without antiglaucoma medications. 
The investigators also evaluated the 
endothelial cell loss.R

R E S U L T S
A total of 29 patients (71% women; 
mean age, 69.5 years) were included. 
The majority of patients (87%) had 
mild to moderate POAG. The mean 
baseline IOP was 24.6 mm Hg and 
the mean number of medications used was 2.9, 
García-Feijoó reported. The investigators reported 
their 6-month findings.1

“Of the 29 patients, 22 (75.9%) met the primary 
endpoint at 6 months postoperatively. At 1 year, the 
IOP decreased by a mean of 38% from 24.6 to 15.1 
mm Hg,” he said. “The mean number of medica-
tions decreased from 2.9 to 1.3. No patients were 
lost to follow-up. Forty-five percent of patients were 
medication free at the 1-year time point.”

In a comparison of the performances of patients 
who were medication-free with those still on med-
ications, the device was found to be effective for 

both. The IOP decreased by 32% 
in patients still on the medica-

tions. At 1 year, the mean IOP 
in the patients who were 

medication free was 13.1 mm Hg and in those on 
medications the mean IOP was 16.8 mm Hg.

Ultrasound biomicroscopy performed at 1 week, 
6 months, and 1 year showed the impact adapted 
to the scleral curve. The correlation between the 
implant location at 1 week and 12 months showed 
that the implant did not migrate. 

“Overall, the MINIject was found to be very safe,” 
García-Feijoó said. 

Importantly, no loss of endothelial 
cells was detected at 1 year. Four 
patients required another glaucoma 
surgery; in 2 patients the implant was 
positioned too posteriorly, which lim-
ited the effectiveness of the device. 
The study will follow the patients 
out to 2 years postoperatively.

“The MINIject implant demon-
strated a strong performance both 
in lowering IOP and the number of 
glaucoma medications,” García-Feijoó 
said. “Patients had a 38% reduction 
in IOP at the 12-month evaluation.”

C O N C L U S I O N S
The device was not associated with any significant 
safety concerns; there was no effect on the corneal 
endothelial cell density and no migration over time. 

“Although a longer follow-up is needed to con-
firm these results, this supraciliary minimally inva-
sive glaucoma procedure offers a valuable bleb-
free treatment option for patients with glaucoma 
that requires low target pressures,” García-Feijoó 
concluded. ■

REFERENCE
1. García-Feijoó J, Denis, P, Hirneiß C, et al. A European 

study of the performance and safety of MINIject in 
patients with medically uncontrolled open-angle glaucoma 
(STAR-II). J Glaucoma. 2020;29(10):864-71. doi:10.1097/
IJG.0000000000001632

JULIÁN GARCÍA-FEIJOÓ, MD, PHD
e: jgarciafeijoo@hotmail.com
García-Feijoó is a consultant to iStar Medical. The MINIject is an investigational device 
that is not yet commercially available. 

 ◗ Investigators found 
that the supraciliary 
minimally invasive 
glaucoma procedure 
offers a valuable 
bleb-free treatment 
option for patients 
with glaucoma that 
requires low target 
pressures.

TAKE-HOME 

García-Feijoó

In the top image, correct placement is achieved 
when the green ring is at the level of the scleral 
spur. The lower image shows the procedure.
(Photo courtesy of Julian García-Feijoó)
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“The novel optic design of the Eyhance results 
in improved intermediate vision compared with a 
standard aspheric monofocal IOL, but [offers] the 
same performance with respect to distance vision, 
contrast sensitivity, and risk of photic phenome-
non,” Koch said. 

Results from a multicenter Euro-
pean prospective randomized study 
comparing the enhanced monofo-
cal IOL and the ZCB00 IOL demon-
strate the performance advantage 
and safety of the new lens.1 Patients 
enrolled in the trial were assigned to 
undergo bilateral implantation with 

the enhanced monofocal IOL or the standard mono-
focal lens; 67 patients who received the enhanced 
monofocal lens and 72 in the standard monofocal 
IOL group were seen at a 6-month 
follow-up visit. 

Data from ETDRS visual acuity 
testing showed the enhanced monofo-
cal IOL group achieved significantly 
better distance-corrected intermedi-
ate visual acuity (DCIVA) and uncor-
rected IVA in both monocular and 
binocular testing. For all end points, 
there was a 1.0 to 1.1 line difference 
(Snellen equivalent) between groups 
favoring the enhanced monofocal 
IOL. Mean monocular and binocu-
lar distance-corrected VA was 20/20 
or better with the enhanced monofocal IOL and 
noninferior compared with the standard monofo-
cal IOL group.

At 6 months in the enhanced monofocal IOL group, 
mean binocular DCIVA was 20/25 and mean bin-
ocular DCIVA was 20/17. Corresponding with the 
VA results, binocular defocus curves showed better 
mean VA from -0.5 through -2.0 D for the enhanced 
monofocal IOL compared with the standard lens. 

Other evaluations showed that the 2 IOLs were 
associated with similar results in contrast sensitiv-
ity testing. In addition, there were no differences 
between study groups in reports of photic phenom-
ena collected with a symptoms questionnaire nor 
in adverse event rates.

Study participants also completed the Catquest-
SF9, which is a validated questionnaire for assessing 
vision for daily life activities. The results showed that 

significantly more patients who received 
the enhanced monofocal IOL reported 
improvement in their ability to see 
when walking on uneven surfaces, 
such as cobblestones.

“This is an interesting finding 
that is consistent with the larger 
landing zone and better inter-
mediate vision with the lens,” 
Koch said.

P E R S O N A L  E X P E R I E N C E
As a member of the Johnson + 
Johnson Optics Consulting Group, 
Koch consulted on the design of the 
enhanced monofocal lens and was 
familiar with data from its bench test-

ing. With that informa-
tion and knowing that the 
lens was being used success-
fully by some of his European col-
leagues who have had access to the 
technology for 2 years, Koch said 
he was eager to have the chance to 
implant it.

When Koch saw his first 4 patients 
back for their postop day 1 visit, 
uncorrected distance and intermedi-
ate vision for 3 of the 4 patients who 
were targeted for distance were 20/20 
and J2, 20/25 and J2, and 20/20 and 

J5, respectively. The target refraction for the fourth 
case was -0.75 D, which was selected to match the 
fellow eye, and the patient achieved 20/30 uncor-
rected distance vision and saw J2 for near, he noted.

He added that surgical planning for cases with 
the Eyhance IOL and implantation is easy.

“The enhanced monofocal IOL has the same 
A-constant as the ZCB00, and it comes preloaded 
in the manufacturer’s new injector [Simplicity] that 
provides the safety and efficiency benefits of a pre-
loaded system, along with very smooth delivery,” 
Koch said.

F I N D I N G  I T S  N I C H E
In addition to being a promising alternative for cases 
where a standard monofocal or toric monofocal IOL 
would be used, the enhanced monofocal IOL and 
its toric version are options to use in a monovision 
approach for patients who want an extended range 
of vision but who don’t want to receive or are not 
candidates for a specialty presbyopia-correcting 
IOL. In addition, the new lens opens up the pos-
sibility of giving an increased depth of focus to 
patients with ocular comorbidities for whom con-
cerns about reduced contrast sensitivity and visual 
quality make implantation of an extended depth of 

focus or trifocal multifocal IOL undesirable. 
“I would feel comfortable using the enhanced 

monofocal IOL in patients with corneal diseases, 
such as Fuchs' endothelial corneal dystrophy, mac-
ular degeneration, or glaucoma,” Koch said. 

Because of its extended depth of focus, the enhanced 
IOL also appears to have a broader refractive landing 
zone compared with a standard monofocal IOL. For 
that reason, Koch said it may be useful in patients 
who are post-LASIK and for whom accurate calcu-
lation of IOL power can still be challenging.

“Patients implanted with the enhanced monofo-
cal IOL will still end up with good distance vision 
if their refraction ends up +0.4 D,” he concluded. 
“Surgeons should keep in mind, however, that the 
benefit of this lens is on the myopic side. There-
fore, I recommend aiming for plano or -0.1 D rather 
than a more myopic target.” ■

REFERENCE
1. Auffarth GU, Gerl M, Tsai L, et al; Quantum Study Group. 

Clinical evaluation of a new monofocal intraocular lens 
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J Cataract Refract Surg. September 3, 2020. doi:10.1097/j.
jcrs.0000000000000399

Koch

 ◗ Early results 
indicate that this 
new lens technology 
delivers on its design 
goals by providing 
an increased 
depth of focus 
that is functionally 
beneficial.
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DON’T DELAY  
TREATMENT  
IN DME

•  Achieved clinically significant 3-line gains 
in BCVA1,*

•   Suppresses inflammation by inhibiting  
multiple inflammatory cytokines2 

HELP REDUCE INFLAMMATION IN 
DIABETIC MACULAR EDEMA (DME) 

© 2021 AbbVie. All rights reserved. OZURDEX® and its design are registered trademarks of Allergan, Inc., an AbbVie company.   
Ozurdex.com  OZU144337 02/21  008782

IMPORTANT SAFETY INFORMATION (continued) 
Warnings and Precautions  
Intravitreal Injection-related Effects: Intravitreal injections, 
including those with OZURDEX® (dexamethasone intravitreal 
implant), have been associated with endophthalmitis, eye 
inflammation, increased intraocular pressure, and retinal 
detachments. Patients should be monitored regularly 
following the injection. 

Steroid-related Effects: Use of corticosteroids including 
OZURDEX® may produce posterior subcapsular cataracts, 
increased intraocular pressure, glaucoma, and may enhance 
the establishment of secondary ocular infections due to 
bacteria, fungi, or viruses.

Corticosteroids are not recommended to be used in patients 
with a history of ocular herpes simplex because of the 
potential for reactivation of the viral infection.

Adverse Reactions 
Diabetic Macular Edema 
Ocular adverse reactions reported by greater than or equal 
to 1% of patients in the two combined 3-year clinical trials 
following injection of OZURDEX® for diabetic macular edema 
include: cataract (68%), conjunctival hemorrhage (23%), 
visual acuity reduced (9%), conjunctivitis (6%), vitreous 
floaters (5%), conjunctival edema (5%), dry eye (5%), vitreous 
detachment (4%), vitreous opacities (3%), retinal aneurysm 
(3%), foreign body sensation (2%), corneal erosion (2%), 
keratitis (2%), anterior chamber inflammation (2%), retinal 
tear (2%), eyelid ptosis (2%). Non-ocular adverse reactions 
reported by greater than or equal to 5% of patients include: 
hypertension (13%) and bronchitis (5%).

Increased Intraocular Pressure: IOP elevation greater than 
or equal to 10 mm Hg from baseline at any visit was seen in 
28% of OZURDEX® patients versus 4% of sham patients. 42% 
of the patients who received OZURDEX® were subsequently 
treated with IOP-lowering medications during the study 
versus 10% of sham patients.

The increase in mean IOP was seen with each treatment 
cycle, and the mean IOP generally returned to baseline 
between treatment cycles (at the end of the 6-month period).

Cataracts and Cataract Surgery: The incidence of cataract 
development in patients who had a phakic study eye 
was higher in the OZURDEX® group (68%) compared with 
Sham (21%). The median time of cataract being reported 
as an adverse event was approximately 15 months in the 
OZURDEX® group and 12 months in the Sham group. Among 
these patients, 61% of OZURDEX® subjects versus 8% 
of sham-controlled subjects underwent cataract surgery, 
generally between Month 18 and Month 39 (Median Month 21 
for OZURDEX® group and 20 for Sham) of the studies.

Retinal Vein Occlusion and Posterior Segment Uveitis 
Adverse reactions reported by greater than 2% of patients 
in the first 6 months following injection of OZURDEX® 
for retinal vein occlusion and posterior segment uveitis 
include: intraocular pressure increased (25%), conjunctival 
hemorrhage (22%), eye pain (8%), conjunctival hyperemia 
(7%), ocular hypertension (5%), cataract (5%), vitreous 
detachment (2%), and headache (4%).

Increased IOP with OZURDEX® peaked at approximately 
week 8. During the initial treatment period, 1% (3/421) 
of the patients who received OZURDEX® required surgical 
procedures for management of elevated IOP.

Dosage and Administration 
FOR OPHTHALMIC INTRAVITREAL INJECTION. The intravitreal 
injection procedure should be carried out under controlled 
aseptic conditions. Following the intravitreal injection, patients 
should be monitored for elevation in intraocular pressure and 
for endophthalmitis. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis without delay.

Please see Brief Summary of full Prescribing Information 
on adjacent page.

Indications and Usage  
Diabetic Macular Edema 
OZURDEX® (dexamethasone intravitreal implant) is a 
corticosteroid indicated for the treatment of diabetic  
macular edema.

Retinal Vein Occlusion 
OZURDEX® is a corticosteroid indicated for the treatment of 
macular edema following branch retinal vein occlusion (BRVO)  
or central retinal vein occlusion (CRVO).

Posterior Segment Uveitis 
OZURDEX® is indicated for the treatment of noninfectious  
uveitis affecting the posterior segment of the eye.

IMPORTANT SAFETY INFORMATION  
Contraindications  
Ocular or Periocular Infections: OZURDEX® (dexamethasone 
intravitreal implant) is contraindicated in patients with active 

or suspected ocular or periocular infections including most 
viral diseases of the cornea and conjunctiva, including active 
epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, 
varicella, mycobacterial infections, and fungal diseases. 

Glaucoma: OZURDEX®  is contraindicated in patients with 
glaucoma, who have cup to disc ratios of greater than 0.8. 

Torn or Ruptured Posterior Lens Capsule: OZURDEX® is 
contraindicated in patients whose posterior lens capsule 
is torn or ruptured because of the risk of migration into 
the anterior chamber. Laser posterior capsulotomy in 
pseudophakic patients is not a contraindication for  
OZURDEX® use.

Hypersensitivity: OZURDEX® is contraindicated in  
patients with known hypersensitivity to any components  
of this product.

 *BCVA = best-corrected visual acuity. 

References: 1. Data on file, Allergan. 2. OZURDEX® Prescribing Information.  
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DON’T DELAY  
TREATMENT  
IN DME

•  Achieved clinically significant 3-line gains 
in BCVA1,*

•   Suppresses inflammation by inhibiting  
multiple inflammatory cytokines2 

HELP REDUCE INFLAMMATION IN 
DIABETIC MACULAR EDEMA (DME) 
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IMPORTANT SAFETY INFORMATION (continued) 
Warnings and Precautions  
Intravitreal Injection-related Effects: Intravitreal injections, 
including those with OZURDEX® (dexamethasone intravitreal 
implant), have been associated with endophthalmitis, eye 
inflammation, increased intraocular pressure, and retinal 
detachments. Patients should be monitored regularly 
following the injection. 

Steroid-related Effects: Use of corticosteroids including 
OZURDEX® may produce posterior subcapsular cataracts, 
increased intraocular pressure, glaucoma, and may enhance 
the establishment of secondary ocular infections due to 
bacteria, fungi, or viruses.

Corticosteroids are not recommended to be used in patients 
with a history of ocular herpes simplex because of the 
potential for reactivation of the viral infection.

Adverse Reactions 
Diabetic Macular Edema 
Ocular adverse reactions reported by greater than or equal 
to 1% of patients in the two combined 3-year clinical trials 
following injection of OZURDEX® for diabetic macular edema 
include: cataract (68%), conjunctival hemorrhage (23%), 
visual acuity reduced (9%), conjunctivitis (6%), vitreous 
floaters (5%), conjunctival edema (5%), dry eye (5%), vitreous 
detachment (4%), vitreous opacities (3%), retinal aneurysm 
(3%), foreign body sensation (2%), corneal erosion (2%), 
keratitis (2%), anterior chamber inflammation (2%), retinal 
tear (2%), eyelid ptosis (2%). Non-ocular adverse reactions 
reported by greater than or equal to 5% of patients include: 
hypertension (13%) and bronchitis (5%).

Increased Intraocular Pressure: IOP elevation greater than 
or equal to 10 mm Hg from baseline at any visit was seen in 
28% of OZURDEX® patients versus 4% of sham patients. 42% 
of the patients who received OZURDEX® were subsequently 
treated with IOP-lowering medications during the study 
versus 10% of sham patients.

The increase in mean IOP was seen with each treatment 
cycle, and the mean IOP generally returned to baseline 
between treatment cycles (at the end of the 6-month period).

Cataracts and Cataract Surgery: The incidence of cataract 
development in patients who had a phakic study eye 
was higher in the OZURDEX® group (68%) compared with 
Sham (21%). The median time of cataract being reported 
as an adverse event was approximately 15 months in the 
OZURDEX® group and 12 months in the Sham group. Among 
these patients, 61% of OZURDEX® subjects versus 8% 
of sham-controlled subjects underwent cataract surgery, 
generally between Month 18 and Month 39 (Median Month 21 
for OZURDEX® group and 20 for Sham) of the studies.

Retinal Vein Occlusion and Posterior Segment Uveitis 
Adverse reactions reported by greater than 2% of patients 
in the first 6 months following injection of OZURDEX® 
for retinal vein occlusion and posterior segment uveitis 
include: intraocular pressure increased (25%), conjunctival 
hemorrhage (22%), eye pain (8%), conjunctival hyperemia 
(7%), ocular hypertension (5%), cataract (5%), vitreous 
detachment (2%), and headache (4%).

Increased IOP with OZURDEX® peaked at approximately 
week 8. During the initial treatment period, 1% (3/421) 
of the patients who received OZURDEX® required surgical 
procedures for management of elevated IOP.

Dosage and Administration 
FOR OPHTHALMIC INTRAVITREAL INJECTION. The intravitreal 
injection procedure should be carried out under controlled 
aseptic conditions. Following the intravitreal injection, patients 
should be monitored for elevation in intraocular pressure and 
for endophthalmitis. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis without delay.

Please see Brief Summary of full Prescribing Information 
on adjacent page.

Indications and Usage  
Diabetic Macular Edema 
OZURDEX® (dexamethasone intravitreal implant) is a 
corticosteroid indicated for the treatment of diabetic  
macular edema.

Retinal Vein Occlusion 
OZURDEX® is a corticosteroid indicated for the treatment of 
macular edema following branch retinal vein occlusion (BRVO)  
or central retinal vein occlusion (CRVO).

Posterior Segment Uveitis 
OZURDEX® is indicated for the treatment of noninfectious  
uveitis affecting the posterior segment of the eye.

IMPORTANT SAFETY INFORMATION  
Contraindications  
Ocular or Periocular Infections: OZURDEX® (dexamethasone 
intravitreal implant) is contraindicated in patients with active 

or suspected ocular or periocular infections including most 
viral diseases of the cornea and conjunctiva, including active 
epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, 
varicella, mycobacterial infections, and fungal diseases. 

Glaucoma: OZURDEX®  is contraindicated in patients with 
glaucoma, who have cup to disc ratios of greater than 0.8. 

Torn or Ruptured Posterior Lens Capsule: OZURDEX® is 
contraindicated in patients whose posterior lens capsule 
is torn or ruptured because of the risk of migration into 
the anterior chamber. Laser posterior capsulotomy in 
pseudophakic patients is not a contraindication for  
OZURDEX® use.

Hypersensitivity: OZURDEX® is contraindicated in  
patients with known hypersensitivity to any components  
of this product.

 *BCVA = best-corrected visual acuity. 

References: 1. Data on file, Allergan. 2. OZURDEX® Prescribing Information.  
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Brief Summary—Please see the OZURDEX® package insert for full  
Prescribing Information.

INDICATIONS AND USAGE
Retinal Vein Occlusion: OZURDEX® (dexamethasone intravitreal implant) is a 
corticosteroid indicated for the treatment of macular edema following branch retinal 
vein occlusion (BRVO) or central retinal vein occlusion (CRVO). 
Posterior Segment Uveitis: OZURDEX® is indicated for the treatment of non-infectious 
uveitis affecting the posterior segment of the eye.
Diabetic Macular Edema
OZURDEX® is indicated for the treatment of diabetic macular edema.
CONTRAINDICATIONS
Ocular or Periocular Infections: OZURDEX® (dexamethasone intravitreal implant) 
is contraindicated in patients with active or suspected ocular or periocular infections 
including most viral diseases of the cornea and conjunctiva, including active epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial 
infections, and fungal diseases. 
Glaucoma: OZURDEX® is contraindicated in patients with glaucoma, who have cup 
to disc ratios of greater than 0.8.
Torn or Ruptured Posterior Lens Capsule: OZURDEX® is contraindicated in patients 
whose posterior lens capsule is torn or ruptured because of the risk of migration 
into the anterior chamber. Laser posterior capsulotomy in pseudophakic patients 
is not a contraindication for OZURDEX® use.
Hypersensitivity: OZURDEX® is contraindicated in patients with known hypersensitivity 
to any components of this product [see Adverse Reactions].
WARNINGS AND PRECAUTIONS
Intravitreal Injection-related Effects: Intravitreal injections, including those with 
OZURDEX®, have been associated with endophthalmitis, eye inflammation, increased 
intraocular pressure, and retinal detachments. 
Patients should be monitored regularly following the injection [see Patient  
Counseling Information].
Steroid-related Effects: Use of corticosteroids including OZURDEX® may produce 
posterior subcapsular cataracts, increased intraocular pressure, glaucoma, and 
may enhance the establishment of secondary ocular infections due to bacteria, 
fungi, or viruses [see Adverse Reactions]. 
Corticosteroids are not recommended to be used in patients with a history of 
ocular herpes simplex because of the potential for reactivation of the viral infection. 
ADVERSE REACTIONS
Clinical Trials Experience: Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in practice.
Adverse reactions associated with ophthalmic steroids including OZURDEX® include 
elevated intraocular pressure, which may be associated with optic nerve damage, 
visual acuity and field defects, posterior subcapsular cataract formation, secondary 
ocular infection from pathogens including herpes simplex, and perforation of the 
globe where there is thinning of the cornea or sclera.
Retinal Vein Occlusion and Posterior Segment Uveitis 
The following information is based on the combined clinical trial results from  
3 initial, randomized, 6-month, sham-controlled trials (2 for retinal vein occlusion 
and 1 for posterior segment uveitis):
Adverse Reactions Reported by Greater than 2% of Patients

MedDRA Term OZURDEX®  
N=497 (%)

Sham 
N=498 (%)

Intraocular pressure increased 125 (25%) 10 (2%)
Conjunctival hemorrhage 108 (22%) 79 (16%)
Eye pain 40 (8%) 26 (5%)
Conjunctival hyperemia 33 (7%) 27 (5%)
Ocular hypertension 23 (5%) 3 (1%)
Cataract 24 (5%) 10 (2%)
Vitreous detachment 12 (2%) 8 (2%)
Headache 19 (4%) 12 (2%)

Increased IOP with OZURDEX® peaked at approximately week 8. During the initial 
treatment period, 1% (3/421) of the patients who received OZURDEX® required 
surgical procedures for management of elevated IOP.

Following a second injection of OZURDEX® (dexamethasone intravitreal implant) 
in cases where a second injection was indicated, the overall incidence of cataracts 
was higher after 1 year.
In a 2-year observational study, among patients who received >2 injections, the 
most frequent adverse reaction was cataract 54% (n=96 out of 178 phakic eyes at 
baseline). Other frequent adverse reactions from the 283 treated eyes, regardless of 
lens status at baseline, were increased IOP 24% (n=68) and vitreous hemorrhage 
6.0% (n=17).
Diabetic Macular Edema
The following information is based on the combined clinical trial results from 2 
randomized, 3-year, sham-controlled studies in patients with diabetic macular 
edema. Discontinuation rates due to the adverse reactions listed in the table below 
were 3% in the OZURDEX® group and 1% in the Sham group. The most common 
ocular (study eye) and non-ocular adverse reactions are as follows: 
Ocular Adverse Reactions Reported by ≥ 1% of Patients and Non-ocular 
Adverse Reactions Reported by ≥ 5% of Patients 

MedDRA Term OZURDEX®

N=324 (%)
Sham

N=328 (%)
Ocular
Cataract1 166/2432 (68%) 49/230 (21%)
Conjunctival hemorrhage 73 (23%) 44 (13%)
Visual acuity reduced 28 (9%) 13 (4%)
Conjunctivitis 19 (6%) 8 (2%)
Vitreous floaters 16 (5%) 6 (2%)
Conjunctival edema 15 (5%) 4 (1%)
Dry eye 15 (5%) 7 (2%)
Vitreous detachment 14 (4%) 8 (2%)
Vitreous opacities 11 (3%) 3 (1%)
Retinal aneurysm 10 (3%) 5 (2%)
Foreign body sensation 7 (2%) 4 (1%)
Corneal erosion 7 (2%) 3 (1%)
Keratitis 6 (2%) 3 (1%)
Anterior Chamber 
Inflammation

6 (2%) 0 (0%)

Retinal tear 5 (2%) 2 (1%)
Eyelid ptosis 5 (2%) 2 (1%)
Non-ocular
Hypertension 41 (13%) 21 (6%)
Bronchitis 15 (5%) 8 (2%)

1  Includes cataract, cataract nuclear, cataract subcapsular, lenticular opacities in 
patients who were phakic at baseline. Among these patients, 61% of OZURDEX® 
subjects vs. 8% of sham-controlled subjects underwent cataract surgery.

2  243 of the 324 OZURDEX® subjects were phakic at baseline; 230 of 328 
sham-controlled subjects were phakic at baseline.

Increased Intraocular Pressure
Summary of Elevated IOP Related Adverse Reactions 

Treatment: N (%)
IOP OZURDEX®

N=324
Sham
N=328

IOP elevation ≥10 mm Hg 
from Baseline at any visit

91 (28%) 13 (4%)

≥30 mm Hg IOP at any visit 50 (15%) 5 (2%)
Any IOP lowering medication 136 (42%) 32 (10%)
Any surgical intervention for 
elevated IOP*

4 (1.2%) 1 (0.3%)

*  OZURDEX®: 1 surgical trabeculectomy for steroid-induced IOP increase, 1 surgical 
trabeculectomy for iris neovascularization,1 laser iridotomy, 1 surgical iridectomy 
Sham: 1 laser iridotomy 

The increase in mean IOP was seen with each treatment cycle, and the mean  
IOP generally returned to baseline between treatment cycles (at the end of the  
6 month period). 
Cataracts and Cataract Surgery
At baseline, 243 of the 324 OZURDEX® subjects were phakic; 230 of 328 
sham-controlled subjects were phakic. The incidence of cataract development in 
patients who had a phakic study eye was higher in the OZURDEX® group (68%) 
compared with Sham (21%). The median time of cataract being reported as an 
adverse event was approximately 15 months in the OZURDEX® group and 12 
months in the Sham group. Among these patients, 61% of OZURDEX® subjects vs. 

OZURDEX®

 (dexamethasone intravitreal implant) 0.7 mg
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Making the most  
of a telehealth visit
Practices must plan flow to maximize visits
By Jeff Bendix

THE GOVERNMENT HAS 
eased many restrictions on telehealth 
visits during the coronavirus disease 
2019 (COVID-19) pandemic, but practices 
still have to organize their workflow to 
maximize the benefits of such visits.

That was the message from Reena 
Mehta, MD, a New Orleans-based aller-
gist and immunologist and a presenter 
at a virtual session on telemedicine dur-
ing the annual meeting of the Ameri-
can Academy of Allergy, Asthma, and 
Immunology.

“It has got to be efficient, it has 
got to work for your practice, and it 
has got to be streamlined so you can 
get patients in and out virtually and 
continue the flow of your practice,” 
Mehta said.

The first step is deciding whether a 
visit is suited for telemedicine. “Basi-
cally, it is a good fit for a patient who 
does not want to come into the office 
and seems relatively uncomplicated. 
Not every visit requires a detailed physi-
cal exam,” she said. Conversely, visits 
that require significant procedures or 
that involve risk to the patient cannot 
and should not be done via telehealth.

Mehta has trained her staff to 
recognize when a patient is a good                    
candidate for a telehealth rather than 
an in-person visit, and often uses pre-
clinic huddles to get her staff’s input. 
She also provides a script for front 
office staff to screen patients calling 
for appointments as to their suitabil-
ity for a telehealth visit.

Another workflow decision involves 
whether to designate a block of time 
each day exclusively for telehealth visits 
or to mix virtual visits with in-person 
ones. The latter route requires training 
staff to know when the doctor is most 
likely to have time in their schedule 
that can be filled by a telehealth visit.

“If your staff is well trained you 
should be able to crank these (tele-
health) patient [visits] out and keep your 
workflow going smoothly,” she said.

When starting out with telehealth, 
schedule the same amount of time for 
a telehealth visit as an in-person visit, 
then adjust the lengths as needed, Mehta 
advises. She cautioned that it is impor-
tant to have patients log on at least 
15 minutes before the appointment 
starts so staff members can address 
any issues, such as patients with a bad 
internet connection or who are unfa-
miliar with the technology.

Mehta said lab result reviews are 
the most common telehealth visits in 
her practice, as they do not require 
face-to-face contact. Through screen                   
sharing, patients are also able to view 
the results with her simultaneously and 
ask questions about them.

As with in-person visits, proper doc-
umentation is key to getting paid for a 
telehealth visit, Mehta said. Although 
verbal consent alone has been required 
during the pandemic, getting both 
verbal and written permission is                                   
considered best practice. Other docu-
mentation elements include:

> The type of technology used, whether 
synchronous audio-video or audio alone
> Where the patient is physically located 
and where the provider is located
> Language specifying that the care was 
provided by telemedicine or telecommu-
nication during the COVID-19 pandemic
> The amount of time spent providing 
services
> The risk and complexity of the visit

Mehta noted that under current law, 
most of the changes to the rules gov-
erning telehealth visits would expire at 
the end of the nationwide public health 
emergency. “It remains to be seen if the 
changes in technology, regulation, and 
reimbursement for telemedicine will 
be maintained long term,” she said. ■
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MARCH 15, 2021 :: Ophthalmology Times®8% of sham-controlled subjects underwent cataract surgery, 

generally between Month 18 and Month 39 (Median Month 21 
for OZURDEX® group and 20 for Sham) of the studies. 
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no adequate and well-controlled studies with OZURDEX® in pregnant 
women. Topical ocular administration of dexamethasone in mice and rabbits during 
the period of organogenesis produced cleft palate and embryofetal death in mice, 
and malformations of the abdominal wall/intestines and kidneys in rabbits at doses 
5 and 4 times higher than the recommended human ophthalmic dose (RHOD) of 
OZURDEX® (0.7 milligrams dexamethasone), respectively.
In the US general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, 
respectively.
Data
Animal Data
Topical ocular administration of 0.15% dexamethasone (0.75 mg/kg/day) on 
gestational days 10 to 13 produced embryofetal lethality and a high incidence 
of cleft palate in mice. A dose of 0.75 mg/kg/day in the mouse is approximately  
5 times an OZURDEX® injection in humans (0.7 mg dexamethasone) on a mg/m2 
basis. In rabbits, topical ocular administration of 0.1% dexamethasone throughout 
organogenesis (0.20 mg/kg/day, on gestational day 6 followed by 0.13 mg/kg/
day on gestational days 7-18) produced intestinal anomalies, intestinal aplasia, 
gastroschisis and hypoplastic kidneys. A dose of 0.13 mg/kg/day in the rabbit is 
approximately 4 times an OZURDEX® injection in humans (0.7 mg dexamethasone) 
on a mg/m2 basis. A no-observed-adverse-effect-level (NOAEL) was not identified 
in the mouse or rabbit studies.
Lactation 
Risk Summary
Systemically administered corticosteroids are present in human milk and can 
suppress growth and interfere with endogenous corticosteroid production or 
cause other unwanted effects. There is no information regarding the presence of 
dexamethasone in human milk, the effects on the breastfed infants, or the effects 
on milk production to inform risk of OZURDEX® to an infant during lactation. The 
developmental and health benefits of breastfeeding should be considered, along 
with the mother’s clinical need for OZURDEX® and any potential adverse effects 
on the breastfed child from OZURDEX®.
Pediatric Use: Safety and effectiveness of OZURDEX® in pediatric patients have not  
been established.
Geriatric Use: No overall differences in safety or effectiveness have been observed 
between elderly and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Animal studies have not been conducted to determine whether OZURDEX® 
(dexamethasone intravitreal implant) has the potential for carcinogenesis or 
mutagenesis. Fertility studies have not been conducted in animals.
PATIENT COUNSELING INFORMATION
Steroid-related Effects
Advise patients that a cataract may occur after repeated treatment with OZURDEX®. 
If this occurs, advise patients that their vision will decrease, and they will need an 
operation to remove the cataract and restore their vision.
Advise patients that they may develop increased intraocular pressure with OZURDEX® 
treatment, and the increased IOP will need to be managed with eye drops, and, 
rarely, with surgery.
Intravitreal Injection-related Effects
Advise patients that in the days following intravitreal injection of OZURDEX®, patients 
are at risk for potential complications including in particular, but not limited to, the 
development of endophthalmitis or elevated intraocular pressure.
When to Seek Physician Advice
Advise patients that if the eye becomes red, sensitive to light, painful, or develops 
a change in vision, they should seek immediate care from an ophthalmologist.
Driving and Using Machines
Inform patients that they may experience temporary visual blurring after receiving 
an intravitreal injection. Advise patients not to drive or use machines until this 
has been resolved.

Distributed by: Allergan USA, Inc. 
Madison, NJ 07949
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S
tudy results from a comparison of 
the LASIK, PRK, and SMILE proce-
dures showed that the least amount 
of myopic regression occurred with 
SMILE, regardless of the degree of 
myopia. Sung Min Kim, MD, cred-
ited this result to proper adjustment 

of the surgical nomogram, which resulted in an ex-
ceptionally low enhancement rate.

SMILE is a single-step, flapless, 
femtosecond laser surgery. This 
study result showed SMILE causes 
less dry eye and lower induction of 
aberrations postoperatively com-
pared with LASIK and PRK. Kim 
pointed out that in addition, the 
long-term visual outcomes were also 
comparable among the 3 surgeries.

Enhancement rates after SMILE are low, but the 
need remains; In recent studies, enhancement per-

centages ranged from 2.2% to 2.9% in association 
with older patient age and higher degrees of myo-
pia. However, Kim reported that his enhancement 
rates were considerably lower after 
10 years’ experience with SMILE.

T H E  S T U D Y
The investigators, Kim and Hyung-Jin 
Koo, MD, undertook a retrospective 
study to assess the enhancement and 
regression rates after LASIK, PRK, 
and SMILE and assess how each per-
formed with varying degrees of my-
opia. In addition, the investigators 
wanted to determine the risk factors 
for enhancement procedures. Both 
physicians are from the Nunemiso 
Eye Clinic in Seoul, South Korea.

The investigators reviewed all refractive cases 
performed at the Nunemiso Eye Clinic from January 

2010 to November 2019 to treat myopia or myopic 
astigmatism. They also measured uncorrected and 
corrected distance visual acuity, spherical equiva-

lent (SEQ), and central corneal thick-
ness (CCT) both preoperatively and 
postoperatively. 

The preoperative data included 
intraocular pressure, anterior cham-
ber depth, pupillary size, and high-
order aberrations. The parameters 
collected intraoperatively were the 
optical zone, lenticular diameter and 
thickness, ablation depth, residual 
stromal bed (RSB), and the percent-
age of tissue altered (PTA).

M Y O P I C  R E G R E S S I O N
In this study, the investigators defined myopic                  
regression as a residual myopic error of –1.0 D or 

By Lynda Charters; Reviewed by Sung Min Kim, MD

 ◗ The rates of 
postoperative myopic 
progression are the 
lowest with the SMILE 
procedure compared 
with PRK and LASIK, 
regardless of the 
degree of myopia.

TAKE-HOME 

Kim

SMILE offers low enhancement 
rate after nomogram adjustment
Refractive surgery for treating myopia is linked to low rates of regression, enhancement

Continues on page 24 : SMILE

SMILE PRK LASIK

Total 1.3% 3.0% 3.8%

Mild 0.3% 1.5% 1.9%

Mod 0.6% 2.5% 3.5%

High 3.8% 4.9% 6.7%

 ɋ Total subjects (63416 cases)
» SMILE : 664 / 50,336 (1.3%)
» PRK : 286 / 9439 (3.0%)
» LASIK : 137 / 3641 (3.8%)

 ɋ Mild myopic group (12369 cases)
» SMILE : 26 / 9541 (0.3%)
» PRK : 29 / 1912 (1.5%)
» LASIK : 17 / 916 (1.9%)

 ɋ Moderate myopic group (35410 cases)
» SMILE : 185 / 28,722 (0.6%)
» PRK : 119 / 4690 (2.5%)
» LASIK : 71 / 1998 (3.5%)

 ɋ High myopic group (15637 cases)
» SMILE :  453 / 12,073 (3.8%)
» PRK :  138 / 2837 (4.9%)
» LASIK :  49 / 727 (6.7%)

» SMILE showed the lowest myopic regression rate  
post-operatively in all myopic ranges

» Myopic regression rate significantly increases in  
high myopic group even after SMILE

Data courtesy of Sung Min Kim, MD

REGRESSION RATE RESULTS
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more. Patients were candidates for a second surgery 
when the residual myopic error was  –1.0 D or more, 
the uncorrected vision was less than 20/30, or patient 
satisfaction was low despite a visual acuity of 20/25.

The patients were divided into 3 groups based on 
the preoperative SEQ. Mild myopia, defined as a SEQ 
of –3.0 D or less; moderate myopia defined as –3.0 D 
< SEQ < –6.0 D or less; and high myopia, defined 
as –6.0 D < SEQ < –9.0 D or less, Kim explained.

The VisuMax femtosecond laser (Carl Zeiss Med-
itec) was used for the SMILE and Femto-LASIK pro-
cedures, excimer lasers (MEL 80, Carl Zeiss Med-
itec) (Allegretto Wave EYE-Q, Alcon) for PRK and 
LASIK procedures, and the One Use-Plus micro-
keratome (Moria) excimer laser was used to make 
the LASIK flaps. 

R E S U L T S
A total of 63,416 cases comprised the SMILE (79.4%), 
PRK (14.9%), and LASIK (5.7%) cases.

The regression rates of all subjects among the 
SMILE, PRK, and LASIK cases were 1.3%, 3.0%, 
and 3.8%, respectively, Kim said.

When the cases were divided by the degree of 
myopia, the respective regression percentages in the 
mild myopia group (12,369 cases) were 0.3%, 1.5%, 
and 1.9%; in the moderate myopia group (35,410 
cases), 0.6%, 2.5%, and 3.5%; and in the high myo-
pia group (15,637 cases), 3.8%, 4.9%, and 6.7%.

“SMILE was associated with the lowest myo-
pic regression rate postoperatively among all the 
myopic ranges,” Kim said. “The rate of myopic 
regression increased significantly to 3.8% in the 
high myopia group even after the SMILE proce-
dure was performed.”

P A T I E N T  S A T I S F A C T I O N
The overall reoperation rate was a focus for the              
investigators. Ultimately, it is a serious impact for 
patients who would then have to endure a second pro-
cedure if the first result is not up to the expectations.

According to Kim, the overall reoperation rates 

in the SMILE, PRK, and LASIK patients, respec-
tively, were 0.3%, 1.1%, and 1.2%. The average 
time to an enhancement was 774.5 days. The fac-
tors that were identified as significantly associated 
with enhancement surgery were older age, higher 
preoperative SEQ, thinner preoperative CCT, small 
optical zone, a large amount of ablation, thin post-
operative RSB, and high PTA.

When 50,336 SMILE cases were reviewed sepa-
rately, older age, SEQ, smaller lenticule, thicker len-
ticule, thin postoperative RSB, and higher PTA were 
significant factors associated with an enhancement. 

N O M O G R A M  A D J U S T M E N T
Kim and colleagues began performing the SMILE 
procedure in 2012, and the overall enhancement 
rate for SMILE performed over 8 years was 0.34%.

Although only one-third of the SMILE proce-
dures were performed during the first 4 years, 
more than half of the enhancements were done 
during that time.

“The need for enhancements in most cases resulted 
from undercorrection caused by the imperfect nomo-
gram,” Kim said.

From 2017 onward, despite a substantial increase 
in SMILE procedures performed, the enhancement 
rate dropped. 

“At that time, the SMILE nomogram was set, and 
SMILE Xtra or Implantable Collamer Lens [Visian 
ICL] implantation has been performed since 2016 
for patients with extremely high myopia,” said Kim.

Adjustment of the nomogram for SMILE resulted 
in a very low enhancement rate even during long-
term observation. The possible risk factors for an 
enhancement procedure include high preoperative 
myopia, small lenticular diameter, thick lenticule, 
thin RSB, and a high PTA.

C O N C L U S I O N
Kim concluded that the numbers of regression and 
enhancement cases could vary depending on the 
study setting, and the retrospective design of this 
study may be considered a limitation. 

“However, considering the very long-term large 
number of analyses, our review is very meaningful 
for comparing the outcomes of the 3 refractive oper-
ations and determining the long-term safety,” Kim 
explained. “SMILE was shown to be a safe refractive 
surgery for patients with myopia that is associated 
with low rates of regression or enhancement.” ■

SMILE
( Continued from page 22 )

SUNG MIN KIM, MD
e: pkim82@naver.com
Kim has no financial interest in this subject matter.

“SMILE was associated 
with the lowest 
myopic regression 
rate postoperatively 
among all the myopic 
ranges."

– Sung Min Kim, MD
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F I N D I N G  T H E 
R I G H T  T O O L S

First, you need a suitable IOL. My current preferred 
one is a 3-piece SofPort lens (LI61AO; Bausch + 
Lomb).The lens is fairly straightforward to use in 
the scleral IOL fixation technique; you just need to 
remember not to grab the haptics too aggressively 
because they could break. Another IOL option is 
the CT Lucia 602 (Carl Zeiss Meditec) with resilient 
polyvinylidene fluoride haptics.

Of course, you need more tools than the IOL. 
The Yamane technique requires accurate measure-
ment and marking, the creation of intrascleral tun-
nels, and careful externalization of the IOL haptic to 
facilitate IOL centration. Typically, you would need 
to order the individual items from various vendors, 
but since adopting the Scleral IOL Fixation Solutions 
Pack (SFP-1001; MicroSurgical Technology [MST]) 
into our practice, we have been able to perform the 
Yamane technique more consistently.

T H E  P A C K
The pack is so easy to use that it can take the stress 
out of performing the procedure. This is particularly 
so for surgeons who do not have much experience per-
forming the Yamane technique, which was my case.

Before learning this technique, I used to perform 
the glue-assisted intrascleral fixation technique, which 
could sometimes cause challenges with the align-
ment (which needs to be exactly 180º if you want 
to avoid tilting the IOL). Accurate alignment is even 
more important with the Yamane technique, and this 
is where you see that these instruments are really 
designed with the surgeon in mind. This company 
is quite good at finding a specific need and creating 
the ideal solution. A great example is the marking 
guide for making the scleral marks by which the 
needles will be introduced. These markings need 
to be exactly 180º apart or you risk tilting the IOL. 
But with the centration marking guide included in 
the pack, the marking is accurate and effortless. 

Other tools in the pack that I like are the nee-
dle holders. These make inserting and manipulat-
ing the new low-profile 30-gauge thin wall needles 
much easier, while allowing an ideal visibility to 
perform the delicate maneuvers needed during the 
Yamane technique. (There are 3 of these needles, 
so you have 1 extra for backup, just in case). The 
needles come with silicone stoppers, which is a 
very smart way of assuring the surgeon that they 
will not lose the needles while inserting the haptic 
or the second needle. 

A N  E X T R A O R D I N A R Y 
P A T I E N T

One of my recent cases requiring IOL fixation                     
involved a 95-year-old woman in excellent health 
with IOL dislocation. Her daughter had noticed that 

her mother was having some diffi-
culty navigating around and that 
she was less sure of herself because 
she had lost her binocular view. The 
retina surgeon did a vitrectomy, after 
which she had no capsule left. At 
that point, as a surgeon, you are 
faced with the challenge of how you 

are going to fixate this IOL without 
a capsule, and I thought she was a 
perfect candidate for the Yamane 
technique. 

I really wanted to help this woman 
because at that age there is an 
increased risk of falling, which could 

 ◗ With proper practice 
and the right tools, 
any surgeon can 
master this elegant 
and safe technique.

TAKE-HOME 

FROM THE COVER 

TECHNIQUE
( Continued from page 1 )

(FIGURE 2) 
A. There are a 
number of steps 
in the Yamane 
technique. In the 
step shown in 
this image, the 
surgeon creates 
2 paracenteses 
at 180º marks. 

B. In this image, 
the surgeon is 
injecting the 
leading haptic 
of the IOL into a 
30g needle.

C. The surgeon 
also must insert 
the trailing 
haptic, which can 
take some time. 
(Images courtesy of 
Audrey R. Talley Rostov, 
MD)
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C

Continues on page 27 : Technique
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AI enhances customized myopic 
LASIK with ray tracing optimization
Novel technique provides another option for normal and irregular corneas
By Lynda Charters; Reviewed by A. John Kanellopoulos, MD

THE INITIAL RESULTS of customized myo-
pic LASIK using automated ray tracing optimization 
offer improved and predictable results. The proce-
dure is driven by artificial intelligence (AI) and rep-
resents a clear step forward in LASIK technology. 

The roots of the technology are based in topog-
raphy-guided treatments introduced in Europe in 
the early 2000s, and the treatment approach grew 
into the Athens Protocol that combines topography-
guided and partial transepithelial PRK and corneal 
crosslinking. 

“The topography-guided treated were used to treat 
sick or problematic eyes, with enlargement of optical 
zone and treating irregularities such as those seen 
in keratoconic eyes,” noted A. John Kanellopoulos, 
MD, from the LaserVision Clinical and Research Eye 
Institute in Athens, Greece, and New York Univer-
sity Medical School.

The advances in the technology are demonstrated 
by the surgeon’s ability to treat, for example, a her-
petic scar. The topography-guided procedure could 
return the cornea to a normal state; in contrast, 
before the availability of the technology, a corneal 
transplant might be considered in a patient who was 
contact lens intolerant. One lesson learned because 

of the new ability to treat irregular corneas is that 
the technology—that is, topography-modified refrac-
tion (TMR)—also can be used to treat normal eyes, 
he explained. “Use of TMR in routine myopic eyes 
not only achieves emmetropia but also pushes the 
envelope to achieve significant gains in lines of vision 
postoperatively,” Kanellopoulos said.

This technology was initially theoretical and dif-
ficult to perform, Kanellopoulos recounted, because 
of the extensive team diagnostics required and cal-
culations by the surgical team. The advent of ray 
tracing first validated the effort to push refractive 
surgery beyond wavefront-optimized treatments and 
standard clinical refractions to the next level.

T E S T I N G  T H E  M E T H O D
Kanellopoulos and Dylan Stevens, MD, evaluated 
both eyes of 25 cases in a consecutive case series 
that were treated with femtosecond laser-assisted 
myopic LASIK. The eyes were evaluated for all                                   
refractive parameters. Stevens also is from the La-
serVision Clinical and Research Eye Institute in Ath-
ens, Greece, and New York University Medical School.

The difference in these procedures from the stan-
dard method was the use of the novel wavelength 

outcome AI platform that calculates the ablation 
profile based on measurements from 1 device, the 
Sitemap (Alcon) that performs 3 types of measure-
ments for each patient: axial length measurements 
with interferometry, Scheimpflug tomography, and 
Hartmann-Shack wavefront analysis. The investi-
gators evaluated the visual acuity, refractive error, 
keratometry, topography, high-order aberrations, and 
contrast sensitivity during 3 months of follow-up. 

The process of the AI of the InnovEyes software 
calculating the low and higher-order aberrations 
for each eye involves 4 steps and ray tracing in 2 
opposite directions in a model eye using the axial 
length measurements obtained previously. The cor-
neal topography measurements then are used to cal-
culate the propagation of 2000 light rays through the 
anterior corneal surface, corneal stroma, the poste-
rior corneal surface, through the anterior chamber, 
and onto the anterior lens surface. The wavefront 
data are used to calculate that travel through the 
eye, from the retina, through the vitreous cavity, 
onto the posterior lens surface through the natu-
ral lens, and onto the anterior lens surface. Finally, 
tilt is calculated between the lens and cornea. This 

A. The Sitemap device is set up for easy use.  B. The device measurements provide a quick and easy ray tracing calculations with multiple views. 
(Photo courtesy of A. John Kanellopoulos, MD)

Continues on page 27 : Customized
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RAY TRACING CALCULATION
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A. JOHN KANELLOPOULOS, MD
e: ajkmd@mac.com
Kanellopoulos has no financial disclosures related to this content. 

process is markedly faster than previously, mean-
ing seconds compared with hours. “This process 
facilitates viewing the eye as a total visual system; 
that is, as a system of multiple refractive entities,” 
Kanellopoulos sad.

The results in the 25 eyes showed that in patients 
with a broad range of myopia up to 8 D and sig-
nificant astigmatism in some patients at 3 months 
postoperatively, there were highly relevant changes: 
mean refractive error decreased from −5.06 ± 2.54 D 
(range, −8.0 to −0.50 D) to −0.11 ± 0.09 D; refrac-
tive astigmatism from −1.07 ± 0.91 D (range, −4.25 
to 0 D) to −0.15 ± 0.04 D; and topographic astig-

matism from −1.65 ± 0.85 D to −0.26 ± 0.11 D. 
According to Kanellopoulos, 65% of eyes gained 

1 line of vision and 38% gained 2 lines. The root 
mean square changed from 0.25 μm to 0.35 μm, and 
the contrast sensitivity improved postoperatively. 

“The visual outcomes were remarkable,” he said. 

C O N C L U S I O N S
These preliminary outcomes obtained using a novel 
excimer laser customization by ray tracing optimi-
zation performed by AI for myopic LASIK treatment 
combined diagnostics in 1 device that up to this 
point had been used separately and a customized 
eye model for each case. 

“This technology has the potential to offer improved 
and more predictable outcomes through total eye 
aberration data and ray tracing refraction calcula-
tion, and the data are compelling,” he concluded. 

The data from this study have been subsequently 
published in peer-reviewed literature. ■
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greatly impact her quality of life. (See 
"Scleral IOL fixation technique" at right.)

One day postoperative the patient’s 
vision was already around 20/50 uncor-
rected. Within a couple of weeks, she was 
doing well and was back to a full life. At 
95, that may seem like an exaggeration, 
but this woman appeared much younger 
than her actual age. 

C O N C L U S I O N
Now that I have the essential tools for the 
Yamane technique at hand, I have been 
able to use the sutureless transscleral IOL 
fixation technique for the benefit of my 
patients more consistently. With a little 
practice, and the right tools, any surgeon 
should be able to master this elegant and 
safe technique. ■

SCLERAL IOL FIXATION TECHNIQUE 
 1 To start, I used the marking guide and the caliper 

(included in the MST Scleral IOL Fixation Solu-
tions Pack) to identify and mark the visual axis at 
180º. The caliper also enabled me to mark 2 mm 
from the corneal limbus and 2 mm in the direc-
tion of the haptic.

 2 Then, I created 2 paracenteses at the 180º 
marks, a third port (nasally) for the anterior 
chamber (AC) maintainer (also included in the 
SFP-1001), and a temporal incision with a          
keratome knife.

 3 In the next step, I used the specialty needle 
holders to grasp and lift the 30-gauge thin wall 
needles from the pack and bend them just below 
the rubber stoppers (about 45º). 

 4 Following the needle preparation, I placed the AC 
maintainer through the nasal port.

 5 Using the needle holders, I inserted the first nee-
dle at the first 2-mm mark until it reached the 
second mark above, then I turned the needle 
toward the chamber.

 6 Through the temporal incision, I started inject-
ing the IOL so the leading haptic entered the 
lumen of the first needle. The IOL was now in 
the anterior chamber with the leading haptic 
engaged in the needle and the trailing haptic 
remaining outside.

 7 At this point, you can leave the needle in and   
disengage from the handle to take care of the 
second haptic. Because of the stopper and the 
low-profile needle design, the needle should 
not go anywhere; however, I personally prefer 
to externalize the first haptic and cauterize it 
directly with the low-temperature cautery before 

taking care of the second haptic. That way, I 
know that it is not going anywhere while I am 
dealing with that second haptic. I then withdrew 
the needle holding the haptic following the 2-mm 
markings and grasped the haptic with micro         
forceps (I prefer the low-profile MST 25g Snyder 
Grasper). I cauterized the haptic with a low-tem-
perature cautery (included in the pack), without 
touching the haptic, until the end of the haptic 
formed a flange. 

 8 Next, I inserted the second needle through the 
2-mm markings. When the tip of the needle 
reaches the second marking, you turn toward 
the chamber. Then, you insert the trailing haptic 
into the needle and withdraw the needle in the        
direction of the haptic to externalize and to allow 
for cauterization of the haptic.

 9 I gently nudged the haptics below the conjunctiva 
until only a small blue dot (the ball at the end of 
the haptic) was visible below.

10 In the end, the patient had a well-centered  
IOL, without any sutures. ■

TECHNIQUE
( Continued from page 25 )
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VIDEO Watch the procedure. Go to OphthalmologyTimes.com/view/ 
making-sutureless-double-needle-scleral-iol-fixation-technique-accessible
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 ◗ A cost-utility 
analysis found 
that concurrent 
phacoemulsification 
and minimally invasive 
glaucoma surgery 
using the iStent 
inject is cost-effective 
for treating mild to 
moderate open-angle 
glaucoma, compared 
with cataract surgery 
alone. 

TAKE-HOME 

Investigators find treatment is an option for treating open-angle glaucoma
By Cheryl Guttman Krader, BSPharm; Reviewed by Antonio M. Fea, MD

FINDINGS OF A cost-utility analysis confirm 
that from the perspective of the Italian national 
health system, a dual procedure combining phaco-
emulsification with implantation of two trabecular 
microbypass stents (iStent inject, Glaukos) is a cost-
effective option for the treatment of mild to moder-
ate open-angle glaucoma, compared with cataract 
surgery alone, according to Antonio M. Fea, MD.

“Many patients with glaucoma develop cataracts 
and the iStent inject has been shown to lower IOP 
and reduce the usage of ocular hypotensive medi-
cations in randomized studies com-
paring concurrent iStent inject and 
cataract surgery with cataract sur-
gery alone,” said Fea, who is a pro-
fessor in the Department of Surgical 
Sciences and the head of the Glau-
coma Unit at the University of Turin 
in Italy. “Our study demonstrates the 
cost-effectiveness of the combined 
surgery vs cataract surgery alone in 
a base case model with confirma-
tion of its robustness through sen-
sitivity analyses.”

The analysis simulated outcomes 
and costs over a lifetime horizon 
using a Markov chain. The model is 
built on mild, moderate, advanced, 

and severe open-angle glaucoma being 4 mutually 
exclusive states through which patients can prog-
ress irreversibly at 1-month cycles. 

“When patients experience disease progression 
despite active treatment, they are assumed to undergo 
subsequent treatment, which in this case is trab-
eculectomy,” Fea explained.

The model was populated with efficacy data 
extracted from the iStent inject clinical trials and 
published literature. Quality adjusted life years 
(QALYs) were estimated as the sum of life years 

spent in each health state weighted 
by the associated utilities. The util-
ities associated with the different 
health states were extracted from 
studies published in the peer-reviewed 
literature.

“Because of differences in costs 
throughout Italy, we decided to con-
sider only direct health care costs, 
including the costs of the primary 
and subsequent procedures, med-
ications, disease monitoring, and 
adverse events,” Fea pointed out. 

The base case results showed that 
as measured by QALY survival, the 
combined glaucoma-cataract surgery 
procedure was more effective than 

cataract surgery alone (11.38 QALYs vs 11.28 QALYs, 
respectively). Although the use of the iStent inject 
led to a slight increase in total costs, the combined 
surgery was cost-effective compared with cataract 
surgery alone, with an incremental cost-effective-
ness ratio (ICER), which represents the ratio of the 
difference in cost and the difference in QALYs, of 
€12,717 per QALY gained. 

Additional analyses conducted to assess the robust-
ness and reliability of the base case results included 
one-way deterministic and probabilistic sensitiv-
ity analyses. The one-way deterministic sensitivity 
analysis showed the ICER variability was modest, 
ranging from approximately €8700 to €24,000 per 
QALYs gained.

The probability sensitivity analyses showed the 
probability of the combined surgery being cost-
effective was about 98% at a willingness to pay 
threshold of €50,000 per QALY and was still 91% at 
the commonly accepted willingness to pay thresh-
old of €30,000 per QALY, Fea noted. ■

Study examines  
pairing phacoemulsification,  
implantation of microbypass stents
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D
iabetic eye disease is the leading cause 
of blindness in working-age adults, 
which underscores the disease’s com-
munity impact. 

In this Ophthalmology Times®, Oph-
thalmology Times Europe®, Optometry 
Times®, and Modern Retina™️ View-

points discussion, 4 international experts discussed 
current physician challenges ranging from diabetic 
eye examinations to collaborations between MDs 
and ODs, coronavirus disease 2019 (COVID-19), and 
available and upcoming treatments. Here are some 
highlights of the virtual discussion:

O C U L A R  E X A M I N A T I O N S
A. Paul Chous, OD, MA, FAAO, who has a private prac-
tice in Tacoma, Washington, specializing in diabetic 
eye care and education, explained that for patients 
with diabetes a good dilated stereoscopic view of 
the inside of the eye is imperative. Imaging is use-
ful especially at the baseline examination to facili-
tate later comparisons; he values fundus photogra-
phy highly, particularly widefield or ultra widefield 
imaging and performs optical coherence tomogra-
phy (OCT) at every visit to detect subclinical dia-
betic macular edema (DME). He also underscored 
the value of good case histories regarding glucose 
and blood pressure control and lipids. 

Anat Loewenstein, MD, a professor of ophthalmology 
at Tel Aviv University in Israel, also emphasized the 
importance of the clinical evaluation and widefield 
photography for screening. She performs angiogra-
phy on patients at baseline if they have diabetic reti-
nopathy (DR) but not in those without DR. Loewen-
stein said she relies on OCT to identify very mild DR 
possibly missed in the clinical evaluation. She also 
said she avoids OCT angiography (OCT-A) at base-
line because of reimbursement issues. 

Steven Ferrucci, OD, FAAO, chief of optometry at Sepul-
veda VA Hospital in North Hills, California, said he 
finds OCT-A helpful with diabetic patients without 
edema who have unexplained visual loss. OCT in 
these patients identified macular ischemia. 

Rishi Singh, MD, staff surgeon at the Cole Eye Insti-
tute, Cleveland Clinic, and moderator of the discus-
sion, touched upon the controversy surrounding the 
correct way to perform the diabetic eye examina-
tion. He said he finds OCT-A useful in patients with 

diabetes without DR but with temporal microaneu-
rysms. OCT-A often showed that patients actually 
had juxtafoveal telangiectasia or another masquer-
ade syndrome. He noted that he does not use OCT 
for patients with good vision. 

O D S  A N D  M D S
Ferrucci underscored the role of optometrists in in-
structing patients about asymptomatic DR and DME. 
“Good vision on an eye chart or in the real world does 
not mean their eyes are healthy,” he said. Education 
about metabolic memory is also important—that is, 
early tighter blood glucose control has a protective 
effect decades down the line. Patients also should be 
educated about diabetes medications that can lower 
the risk of fatal infarctions/stroke. 

Ferrucci encouraged ODs to obtain a second opin-
ion if necessary. The American Optometric Associ-
ation guidelines recommend referral to retinal spe-
cialists at the earliest signs of severe nonproliferative 
DR, PDR, and center-involved DME to discuss treat-
ment options. Communication via letters to retina 
specialists can provide a brief patient background 
with ODs’ concerns. 

All of the panelists urged consistency in messages 
to patients and that all primary eye care providers 
send a note to the primary care physicians (PCPs) 
informing them of the development of DR in their 
patients, whether they need referrals to retina spe-
cialists, and asking about the follow-up interval. DR 
is linked to other diabetes comorbidities and com-
munication is an opportunity to collaborate with 
PCPs and other subspecialists, Chous pointed out.

The panelists also discussed challenges such as 
asymptomatic disease and the importance of rou-
tine checkups to start treatment as soon as possible. 
Patients and their families must be educated about 
the importance of eye care. 

T R E A T M E N T  G U I D E L I N E S 
A N D  C O V I D - 1 9

Chous said he believes that an annual examination 
by an optometrist is appropriate if a patient has mild/
no disease and believes there is value in habituating 
patients to annual dilated examinations. With dis-
ease worsening, a referral is needed. Ferrucci added 
that he feels safe examining patients with mild/mod-
erate NDR.

Loewenstein follows patients with good visual 
acuity (VA), but if follow-up is problematic, she said 
she prefers to treat. In patients with central macu-
lar edema, she explained that she generally treats if 
the patient has very good VA and noted that bevaci-
zumab (Avastin; Genentech), ranibizumab (Lucen-
tis; Genentech), and aflibercept (Eylea; Regeneron) 
are good options. In patients whose vision is 20/50 
or worse, she said she prefers bevacizumab. 

A major disruption of the pandemic has been the 
slowing of diabetic, routine, and annual examina-
tions. Elderly diabetic patients, Chous said, should 
be informed of their increased risk for poor outcomes 
related to glycemic control if they are hospitalized 
for COVID-19. Poor glycemic control translates to 5 
to 10 times greater likelihood of a fatality. He assures 
patients that proper in-office disinfection protocols 
are followed and advises minimal face-to-face time 
because patient risk is higher in an enclosed room. 

Loewenstein has offered patients 3 options during 
the pandemic: a safe office visit, remote clinic of the 
hospital, and an injection clinic. 

D R U G  T R E A T M E N T S
Loewenstein considers faricimab (Genentech) the 
most promising future drug for managing patients 
because it is anti-Ang-2, enhances VEGF activity, and 
is anti-inflammatory. Brolucizumab (Beovu; Novar-
tis) also seems promising, but Loewenstein is con-
cerned about the inflammatory response. KSI-301 
(Kodiak Sciences) and gene therapy are promising 
but not close to large-scale clinical use. The Port 
Delivery System with ranibizumab (Genentech) is 
being studied for diabetes; safety issues are concerns.

Chous mentioned that the retinal flavoproteins, 
although not specific to diabetes, are the earliest 
marker of photoreceptor oxidative stress in diabetes, 
and he looks to them as an early marker in improv-
ing glucose control and thus avoiding ocular dam-
age. His goal is elimination of the need for ocular 
injections or photocoagulation. ■

Updates in diabetic macular 
edema and diabetic retinopathy 
Considerations in diagnosis, management, and upcoming treatments for patients
By Lynda Charters

Check out the 
Viewpoints  
video series

clinical diagnosisclinical diagnosis
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P
atient-based research is proving to be 
a powerful approach to unraveling the 
causes of diseases in affected patients. 

John H. Fingert, MD, PhD, a professor 
of ophthalmology and visual sciences 
at Carver College of Medicine, Univer-
sity of Iowa, in Iowa City, described 

how patient-based research led to identification of a 
mutation that caused juvenile open-angle glaucoma 
(JOAG) resulting from abnormal accumulation of 
mutant myocilin (MYOC) protein in the trabecular 
meshwork (TM) cells and to identification of how 
the TANK-binding kinase 1 (TBK1) gene causes 
normal tension glaucoma (NTG). The research in 
both cases led to an understanding of the mecha-
nism of the mutations and potential treatments. 

The vast majority of glaucoma cases have com-
plex genetics and result from the combined action 
of many genes and environmental factors; no one 
gene is responsible for causing this type of glau-
coma. More than 47 risk factors genes for glaucoma 
have been identified, Fingert pointed out. 

In contrast are the cases with simple genetics, 
which represent about 5% of all glaucoma cases. 
Glaucoma cases with simple genetics are caused 
primarily by mutations in single genes. The 3 genes 
identified as causes of these cases are MYOC, OPTN 
(the optineurin gene), and TBK1.

“Mutations in MYOC glaucoma 
are more common in patients with 
higher intraocular pressure [IOP], 
that is, over 21 mm Hg. Mutations 
in OPTN and TBK1 glaucomas are 
more common in patients with pri-
mary open-angle glaucoma [POAG] 
with IOPs of 21 mm Hg or lower,” 
Fingert explained. He and his col-
leagues set out to investigate the 
cause of glaucoma in 2 large fam-
ilies that have disease caused by 
MYOC and TBK1 mutations by creating animal 
models—animals engineered to carry each fam-
ily’s glaucoma-causing mutation.

M Y O C  M U T A T I O N
Case 1 was a boy who had been diagnosed with 
JOAG when he was aged 16 years, when his IOP ex-
ceeded 50 mm Hg. He had a strong family history 
of glaucoma. Genetic testing detected a Tyr437His 

mutation in the MYOC gene. Studies 
of this family were used to show that 
MYOC mutations cause glaucoma.

The prevalence of MYOC glau-
coma has been reported in many 
case-control studies ranging from 
8% to 63% of JOAG cases, 3% to 4% 
of POAG, and 1% of NTG. “These 
data showed that the MYOC muta-
tion is the most common molecu-
lar-defined glaucoma,” Fingert said.

Glaucoma seems to develop as 
the result of abnormal intracellu-

lar accumulation of mutant MYOC protein in the 
TM cells, as seen in an autopsy eye of a patient 
with MYOC glaucoma. When cells in the TM were 
compared between healthy eyes and eyes with 
POAG, the activity in the cells differed markedly. 
In healthy eyes, the normal MYOC gene with a nor-
mal DNA sequence directs production of MYOC 
protein, which leaves the cell via the secretory 
pathway. In an eye with POAG, a mutant MYOC 
gene produces mutant protein that folds improp-
erly and accumulates in the cell. This protein may 
be toxic to TM cells, causing them to become dys-
functional with elevated IOP and glaucoma, Fin-
gert explained. 

Investigators at the University of Iowa developed 
a transgenic murine model with the same mutation 
as the patient in case 1. The mice developed high 
IOP and optic nerve damage.1 Using the murine 
model of MYOC glaucoma, a possible therapy was 
identified. 4-phenylbutyrate (PBA) was theorized 
to help MYOC protein fold properly, thus prevent-
ing accumulation in the TM cells. When the mice 
were treated with PBA, the IOP remained normal 
despite the MYOC mutation and no retinal ganglion 
cell (RGC) loss or optic nerve damage occurred. 
The outcome was that PBA cured MYOC glaucoma 
in mice caused by the Tyr437His mutation in MYOC 
glaucoma. 

Gene editing using CRISPR/Cas9 technology also 
has been tested as a potential glaucoma therapy in 

Patient-based research powers the 
revealing of disease mechanisms
Approach can unravel causes in MYOC and TBK1 glaucoma
By Lynda Charters; Reviewed by John H. Fingert, MD, PhD
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TBK1 mice have features of normal tension glaucoma. 
Hum Mol Genet. 2017;26(1):124-132. doi:10.1093/hmg/
ddw372.

4. Tucker BA, Solivan-Timpe F, Roos BR, et al. Duplication 
of TBK1 stimulates autophagy in iPSC-derived retinal 
cells from a patient with normal tension glaucoma. J 
Stem Cell Res Ther. 2014;3(5):161. doi:10.4172/2157-

7633.1000161the transgenic MYOC mice, with the goal of silenc-
ing the mutant MYOC gene.2 “The gene editing was 
successful in lowering IOP in young MYOC mice and 
reduced high IOPs in older mice. Gene editing was able 
to cure mice with a Tyr437His mutation,” he reported. 

T B K 1  M U T A T I O N
Case 2 was a 30-year-old patient diagnosed with NTG 
with IOPs of about 15 mm Hg, severe visual loss bilat-
erally, and a strong family history of glaucoma. Ge-
netic testing identified duplication of the TBK1 gene. 
Studies of this family showed that gene duplication 
causes glaucoma. Fingert and colleagues conducted 
case-control studies that showed that about 1% of 5 
patient cohorts had duplicate or triplicate TBK1 genes 
that caused NTG. A close look at the generations of 
family members showed that in some patients IOPs 
below 10 mm Hg were necessary to slow or prevent 
disease progression.

Fingert and colleagues created a transgenic murine 
model of TBK1 glaucoma with an extra TBK1 gene and 
found that more TBK1 was produced in the RGCs.3 
The mice developed the same features of human TBK1 
glaucoma, that is, normal IOP and progressive RGC 
death with aging as in humans. 

The investigators hypothesized the following mech-
anism of TBK1 glaucoma. TBK1 stimulates autoph-
agy, a process that breaks down cellular structures. 
In the murine model, TBK1 gene duplication causes 
RGC death by promoting excess autophagy. “The ulti-
mate loss of too many vital cell structures favors RGC 
death in NTG in this model,” Fingert said.

To test this, he and his colleagues used pluripo-
tent stem cells induced from a skin biopsy from the 
patient in case 2. The stem cells then were differen-
tiated into RGCs that expressed key markers of the 
neurons. They found a large increase in LC3-II, a 
key marker for activation of autophagy in cells from 
patients with TBK1 gene duplication, suggesting that 
this duplication may stimulate autophagy in RGCs.4

Therapies to inhibit TBK1 have not been tested in 
a TBK1 murine mode. However, amlexanox (Selleck 
USA) is a drug that blocks TBK1 activity and may 
also block stimulation of autophagy. Amlexanox has 
been investigated as a potential therapy for glaucoma 
using a different animal model (OPTN transgenic 
mice) and has shown some promise. “Amlexanox has 
great potential to treat glaucoma in TBK1 transgenic 
mice and possibly humans with TBK1 glaucoma,” he 
said. “These 2 cases of MYOC and TBK1 glaucoma 
show the great power of patient-based research,” Fin-
gert concluded. ■
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I
ntraoperative optical coherence tomography 
(iOCT) is changing the landscape in surgical 
ophthalmic care. The technology increases 
the understanding of ophthalmic disease, 
provides guidance for surgical decision-mak-
ing, and continues to evolve with emerging                     
improvements in visualization platforms and 

interactive surgical guidance, according to Justis 
P. Ehlers, MD.

Ehlers is the Norman C. and Donna L. Harbert 
Endowed Chair for Ophthalmic Research at Cleve-
land Clinic Cole Eye Institute and director of the 
Tony and Leona Campane Center for Excellence 
in Image-Guided Surgery and Advanced Imaging 
Research at Cleveland Clinic in Ohio.

M I C R O S C O P E  I N T E G R A T I O N
This was the step that truly facilitated OCT’s use 
during surgery, a step that was pioneered by Cyn-
thia Toth, MD, and Susanne Binder, MD. Ehlers 

noted that the systems with OCT integration have 
shown a strong correlation with the portable spec-
tral-domain OCT systems.1 

Multiple studies have demonstrated the potential 
value of a microscope-integrated OCT system.2,3 

One prospective series of 40 surgical cases under-
going posterior segment surgery added to the body 
of information about iOCT in that additional infor-
mation was provided by 74% of cases and the sur-
gical decision-making was altered in 42% by the 
OCT findings.3

Ehlers explained that at the Cole Eye Institute, 
the DISCOVER study2 is evaluating multiple micro-
scope-integrated iOCT platforms (eg, RESCAN 700, 
Carl Zeiss Meditec; EnFocus, Leica Microsystems). 
Currently, the DISCOVER study has enrolled more 
than 2100 eyes. Specific areas of value that have 
been described include identifying membrane edges, 
confirming peel completion, and differentiating 
between partial- and full-thickness holes.

In addition, surgical decision-making was directly 
impacted in approximately one-third of cases based 
on iOCT feedback, including negating the need for 
adjuvant staining, identifying full-thickness holes, 
reducing unnecessary procedures, and targeting 
optimal chorioretinal biopsy sites, Ehlers said.

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

Given the significant role of OCT in the clinical diag-
nosis and characterization of vitreoretinal interface 
disorders, the impact of iOCT on membrane peeling 
is of particular interest. Studies have demonstrated 
the discordance between surgeon perception and ana-
tomic configuration. This is true for identifying occult 
residual membranes when the surgeon believed all 
membranes had been removed (16%) and, conversely, 
confirming completion of surgical objectives when 
the surgeon believed there were still membranes to 
peel (20%).2 Another potential advantage of using 

Seeking a new frontier  
with intraoperative OCT
Advances in integrative technology enable a transition to the operating room
By Lynda Charters; Reviewed by Justis P. Ehlers, MD

An ophthalmologist uses intraoperative 
optical coherence tomography. 

(Photo courtesy of Justis P. Ehlers, MD)
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iOCT is the possible reduction in the need for in-
traoperative dyes and staining. One study found 
that in 40% of cases, membrane peeling could be 
performed without using dyes based on iOCT in-
formation alone.4 

One example of where iOCT can be highly valu-
able is distinguishing between vitreoschisis and 
vitreomacular traction syndrome with underly-
ing epiretinal membrane. In these cases, it can 
be quite difficult to tell whether the underlying 
membrane on the retinal surface is removed with 
initial hyaloid elevation. Using iOCT, a surgeon 
can receive immediate feedback following hyaloid 
removal or even during hyaloid removal to deter-
mine whether additional staining and/or peeling 
is required, Ehlers noted.

“A helpful signal on iOCT is the 
identification of dual membranes 
during hyaloid elevation with con-
current elevation of the underlying 
membrane on the retinal surface,” 
he said.

T H E  F U T U R E
The “wish list” improvements to the 
technology include more rapid and 
efficient image acquisition, improve-
ment in image quality and consis-
tency, automated tracking to areas 
of interest, intraoperative software 
packages to aid in the understand-
ing of the surgical maneuvers on 
the overall anatomic landscape, enhancements to 
the surgeon feedback platform, validation of out-
comes and value, and the development of a reim-
bursement model, Ehlers noted.

There are a couple of areas Ehlers believes to be 
particularly exciting, including procedure-specific 
software. Automated macular hole segmentation 
software allows visualization of the volumetric 
reconstruction of the holes, which allows surgeons 
to visualize the hole shape and contours. These 
parameters change after peeling of internal limit-
ing membranes and may help predict how fast the 
holes will close. Another exciting area is emerging 
iOCT-guided therapeutic delivery methods includ-
ing retinal prosthesis, subretinal therapeutics, and 
stem cell and gene therapy. 

Research is also being done in the area of iOCT-
compatible instrumentation. Ehlers pointed out that 
a challenge of the current instruments is that the 
metallic design limits the ability to see the tissue-
instrument interaction. 

“Novel materials may help facilitate both simul-
taneous visualization of the instru-
ment tip and the interaction,” he said. 

The next-generation OCT engines 
may be key in the development of 
iOCT technology. High-speed proto-
type integrated OCT engines, such as 
those described by Toth and Joseph 
Izatt, PhD, enable real-time volumet-
ric visualization of 3-dimensional 
(3D) conformational changes that 
occur with surgical manipulation.5 

The goal is a new, integrative, digi-
tal surgical theater that includes an 
immersive surgeon experience with 
seamless utilization of iOCT during 
the surgical procedure. Visualiza-

tion technology such as a 3D digital screen with 
iOCT overlay and simultaneous visualization of 
the underlying surgical field may prove helpful 
in this process.6

Ehlers concluded that the use of iOCT has been 
shown to impact surgical decision-making. 

“Significant advances in integrative technology 
have enabled this potential seamless transition of its 
use in the operating room, including FDA clearance 
of 3 integrated systems,” he said. “There are still 
unmet needs, including software advances, OCT-
compatible instrumentation, automated tracking, 
and understanding the overall value to outcomes. 
New opportunities in the interactive landscape of 
surgical visualization include 3D digital surgery, 
robotics, and an OCT-enriched surgical theater.” ■
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C
horoideremia is a rare X-linked recessive in-
herited retinal disease affecting an estimated 1 
in 50,000 males.1,2 Its name is derived from the 
Greek terms that describe the barren appear-

ance of the choroid in affected individuals. Typically, 
patients first seek medical attention for choroideremia 
because of decreased peripheral vision and nyctalopia, 
although clinicians may see them earlier if they have a 
family history.2

Due to its low prevalence and shared features with 
other retinal diseases, choroideremia can be difficult to 
diagnose.2,3 Here are 3 things you should know about 
choroideremia. 

1 Examinations reveal 
choroideremia signs.

Ophthalmological conditions with simi-
lar features that must be ruled out when 

making a choroideremia diagnosis include Bietti crystal-
line dystrophy, gyrate atrophy, Kearns-Sayre syndrome, 
and retinitis pigmentosa.4

The following examinations are useful for diagnosing 
choroideremia4,5:

Fundus examination. Patients with early choroidere-
mia demonstrate peripheral areas of degenerating retinal 
pigment epithelium (RPE) that evolve into defined areas 
of chorioretinal atrophy with exposed sclera and visible 
choroidal vessels. These changes begin in the peripheral 
retina with a centripetal pattern of progression toward 
the posterior pole. An island of relatively normal retinal 
tissue remains in the fovea until advanced stages.

Fundus autofluorescence. This approach is key in 
tracking disease progression. Typical findings include 
hypoautofluorescent areas of chorioretinal atrophy with 
well-defined borders of increased hyperfluorescent signal 
from remaining deteriorating retinal tissue. The rate of 
autofluorescence shrinkage denotes disease progression.

Optical coherence tomography. Outer retinal tubu-
lations, seen directly over Bruch membrane in affected 
retinal areas, represent degenerating photoreceptors 
and are common in men with choroideremia. 

In contrast to other inherited retinal disorders, 
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A. Retinal arteries appear attenuated in the peripheral retina.
B. Degeneration begins at the peripheral retina, with a centripetal pattern toward the posterior pole.
C. The optic nerve appears pale and waxy. 
D. A bone spicule pigment migration pattern is present.

2  A 44-year-old male patient with confirmed choroideremia and visual acuity of 58 and 77 Early Treatment Diabetic Retinopathy Study (ETDRS) letters initiates a 
discussion about participating in a gene therapy trial.

How could the clinician best summarize typical 2-year outcomes from clinical trials when discussing therapeutic goals with this patient?

A. Substantially improved central and peripheral visual acuity
B. Complete normalization of nyctalopia 
C. Gain in fundus autofluorescence
D. Maintenance or small improvements in visual acuity 
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macular hole formation has been reported in 10% of 
cases of advanced choroideremia, due to either devel-
opmental macular defects or gradual structural and 
cystoid retinal changes.

2 Female carriers can also 
be affected.

Female carriers of choroideremia 
typically have relatively mild ocular 

symptoms or no symptoms. Rarely, carriers may have 
substantial retinal and choroidal atrophy that causes sim-
ilar symptoms to those seen in male patients.3 Among 
a group of 12 unrelated female carriers with mild to 
unusually severe phenotypes, fundoscopy in those with 
mild disease showed RPE mottling on otherwise normal 
tissue, and short-wavelength fundus autofluorescence 
showed a mosaic of fine speckles of hypoautofluores-
cence throughout the posterior pole.

In the same group of 12 female carriers, those with 
intermediate disease showed localized atrophic areas 
near to, or covering the optic disc, with peripheral RPE 

mottling. Four carriers with severe disease showed large 
areas of hypoautofluorescence on the posterior pole, with 
visible areas of white sclera.3

3 Emerging gene therapies 
may offer treatment 
options.

No treatments for choroideremia are 
approved for use by the US Food and Drug Administra-
tion, but several gene therapies are in development.2 

Choroideremia results from mutations in the CHM 
gene, which encodes Rab escort protein 1 (REP1).4 The 
phase 2 THOR trial provided adeno-associated virus 
type 2 (AAV2)-REP1 vector at a dose of 1011 genome 
particles to 6 men, who had a baseline best corrected 
visual acuity (BCVA) letter score of 46 to 77 in the study 
eye. At month 24, treated eyes had a mean improvement 
of 3.7 letters versus 0.0 letters in control eyes; however, 
this difference was nonsignificant.6 A total of 28 adverse 
events were reported, but none was regarded as severe.

Another phase 2 trial provided 1011 genome particles 
to 6 men with advanced choroideremia. At 24 months, 
one treated eye had a 10-letter improvement in BCVA 
and another treated eye had a 5-letter improvement.7  
In 4 patients, visual acuity in the treated eye remained 
stable at 2 years, ranging from −1 to +2 letters. No 
serious adverse events were reported, and most adverse 
events were typical for vitrectomy and subretinal fluid 
injection surgery. Two patients experienced macular 
retinal hole formation in nonfunctioning retinal areas.

Enrollment for the global phase 3 STAR trial 
(NCT03496012) of this therapy was completed in late 
2019.8 In this trial, patients (N = 170) received either 
high-dose or low-dose subretinal administration of 
AAV2-REP1 in one eye or served as untreated controls.9

Other current gene therapy trials include:
 ❚ A phase 1 dose escalation study of intravitreally injected gene 

therapy comprising an AAV capsid variant carrying a trans-
gene that encodes a codon-optimized human CHM gene 
(NCT04483440).10

 ❚ A phase 1/2 safety and dose escalation study (NCT02341807) of 
subretinal administration of a recombinant AAV2 vector carrying 
human REP1-encoding complementary DNA.11,12 At 6 months, 
no surgery-related complications or unexpected adverse events 
were reported for 9 subjects. One subject had foveal thinning 
and loss of foveal sensitivity.12 At 2 years, visual acuity was 
unchanged from baseline in injected and uninjected eyes among 
9 out of 10 subjects.13
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Female carriers usually have 
mild or absent choroideremia 

symptoms but may rarely	
have	a	severe	presentation.

“You can’t really treat the entire 
retina (but) you can target the 
most important region, which is 
the macula and the surrounding 
areas. The goal then is to main-
tain vision in these treated areas, 
and in some cases, you can actu-
ally improve vision.”

—Byron L. Lam, MD
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Make sure your ad is here 
next issue instead!

JOANNA SHIPPOLI
Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com

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

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

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

 
Call us today for your free, no obligation consultation

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

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

Web: www.focusedmedicalbilling.com

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

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

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

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

Telehealth and MIPS expertise to maintain 
practice profitability.

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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.
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Recruitment 
Advertising Can 
Work For You!

 
Reach highly-targeted, market-specific 

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

SPACE TO SHARE

Ophthalmologist to share offices with 
long-established ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office without equipment:

$1650/mo 
mehrimd@aol.com 

203-545-3539 or 203-748-2020

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

industry experts and prospects by placing your ad here!

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

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

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

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

SOUTH DAKOTA
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ZERVIATE™ (cetirizine ophthalmic solution) 0.24%
Brief Summary
INDICATIONS AND USAGE 
ZERVIATE (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1) 
receptor antagonist indicated for treatment of ocular itching associated 
with allergic conjunctivitis.
DOSAGE AND ADMINISTRATION 
Recommended Dosing: Instill one drop of ZERVIATE in each 
affected eye twice daily (approximately 8 hours apart). The single-use 
containers are to be used immediately after opening and can be used 
to dose both eyes. Discard the single-use container and any remaining 
contents after administration. The single-use containers should be 
stored in the original foil pouch until ready to use. 
CONTRAINDICATIONS 
None.
WARNINGS AND PRECAUTIONS 
Contamination of Tip and Solution: As with any eye drop, care 
should be taken not to touch the eyelids or surrounding areas with 
the dropper tip of the bottle or tip of the single-use container to avoid 
injury to the eye and to prevent contaminating the tip and solution. 
Keep the multi-dose bottle closed when not in use. Discard the single-
use container after using in each eye.
Contact Lens Wear: Patients should be advised not to wear a 
contact lens if their eye is red.
ZERVIATE should not be instilled while wearing contact lenses. 
Remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE, benzalkonium chloride, may be absorbed 
by soft contact lenses. Lenses may be reinserted 10 minutes following 
administration of ZERVIATE.
ADVERSE REACTIONS 
Clinical Trials Experience: Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates observed in 
the clinical trial of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed 
in practice. 
In 7 clinical trials, patients with allergic conjunctivitis or those at risk of 
developing allergic conjunctivitis received one drop of either cetirizine 
(N=511) or vehicle (N=329) in one or both eyes. The most commonly 
reported adverse reactions occurred in approximately 1%–7% of 
patients treated with either ZERVIATE or vehicle. These reactions were 
ocular hyperemia, instillation site pain, and visual acuity reduced.
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary  
There were no adequate or well-controlled studies with ZERVIATE in 
pregnant women. Cetirizine should be used in pregnancy only if the 
potential benefit justifies the potential risk to the fetus.
Data  
Animal Data  
Cetirizine was not teratogenic in mice, rats, or rabbits at oral doses 
up to 96, 225, and 135 mg/kg, respectively (approximately 1300, 4930, 
and 7400 times the maximum recommended human ophthalmic dose 
(MRHOD), on a mg/m2 basis).
Lactation 
Risk Summary  
Cetirizine has been reported to be excreted in human breast milk 
following oral administration. Multiple doses of oral dose cetirizine  
(10 mg tablets once daily for 10 days) resulted in systemic levels (Mean 
Cmax = 311 ng/mL) that were 100 times higher than the observed human 
exposure (Mean Cmax = 3.1 ng/mL) following twice daily administration 
of cetirizine ophthalmic solution 0.24% to both eyes for 1 week. 
Comparable bioavailability has been found between the tablet and 
syrup dosage forms. However, it is not known whether the systemic 
absorption resulting from topical ocular administration of ZERVIATE 
could produce detectable quantities in human breast milk.
There is no adequate information regarding the effects of cetirizine 
on breastfed infants, or the effects on milk production to inform risk of 
ZERVIATE to an infant during lactation. The developmental and health 
benefits of breastfeeding should be considered along with the mother’s 
clinical need for ZERVIATE and any potential adverse effects on the 
breastfed child from ZERVIATE.
Pediatric Use: The safety and effectiveness of ZERVIATE has been 
established in pediatric patients two years of age and older. Use of 
ZERVIATE in these pediatric patients is supported by evidence from 
adequate and well-controlled studies of ZERVIATE in pediatric and 
adult patients.
Geriatric Use: No overall differences in safety or effectiveness have 
been observed between elderly and younger patients.
NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility  
Carcinogenicity  
In a 2-year carcinogenicity study in rats, orally administered cetirizine 
was not carcinogenic at dietary doses up to 20 mg/kg (approximately 
550 times the MRHOD, on a mg/m2 basis). In a 2-year carcinogenicity 
study in mice, cetirizine caused an increased incidence of benign 
liver tumors in males at a dietary dose of 16 mg/kg (approximately 
220 times the MRHOD, on a mg/m2 basis). No increase in the 
incidence of liver tumors was observed in mice at a dietary dose of 
4 mg/kg (approximately 55 times the MRHOD, on a mg/m2 basis). 
The clinical significance of these findings during long-term use of 
cetirizine is not known.
Mutagenesis 
Cetirizine was not mutagenic in the Ames test or in an in vivo 
micronucleus test in rats. Cetirizine was not clastogenic in the human 
lymphocyte assay or the mouse lymphoma assay.
Impairment of Fertility 
In a fertility and general reproductive performance study in mice, 
cetirizine did not impair fertility at an oral dose of 64 mg/kg 
(approximately 875 times the MRHOD, on a mg/m2 basis).
PATIENT COUNSELING INFORMATION 
Risk of Contamination: Advise patients not to touch dropper tip to 
eyelids or surrounding areas, as this may contaminate the dropper 
tip and ophthalmic solution. Advise patients to keep the bottle closed 
when not in use. Advise patients to discard single-use containers after 
each use.
Concomitant Use of Contact Lenses: Advise patients not to wear 
contact lenses if their eyes are red. Advise patients that ZERVIATE 
should not be used to treat contact lens–related irritation. Advise 
patients to remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE solution, benzalkonium chloride, may be 
absorbed by soft contact lenses. Lenses may be reinserted 10 minutes 
following administration of ZERVIATE.
Administration: Advise patients that the solution from one single-use 
container is to be used immediately after opening. Advise patients 
that the single-use container can be used to dose both eyes. Discard 
the single-use container and remaining contents immediately after 
administration.
Storage of Single-use Containers:  
Instruct patients to store single-use containers in the original foil pouch 
until ready to use.
Rx Only
Distributed by: Eyevance Pharmaceuticals LLC. Fort Worth, TX 76102

© 2020 Eyevance Pharmaceuticals LLC. All rights reserved. 
ZERVIATE™ is a trademark of Eyevance Pharmaceuticals LLC.
ZER-04-20-MS-44
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NO PAZEO*? 
NO PROBLEM!

Choose the topical prescription 
treatment that delivers the 
proven power of cetirizine 
(active ingredient in ZYRTEC*)1

•  Provides fast-acting, long-lasting relief 
that lubricates with every drop2,3

•  Covered on most commercial and 
Medicare Part D plans

© 2021 Eyevance Pharmaceuticals LLC. All rights reserved.
ZERVIATE® is a registered trademark and HYDRELLA™ is a trademark of Eyevance Pharmaceuticals LLC.
*All other trademarks are the property of their respective owners.   ZER-21-AD-106-02

INDICATIONS AND USAGE 
ZERVIATE® (cetirizine ophthalmic solution) 0.24% is a 
histamine-1 (H1) receptor antagonist indicated for treatment 
of ocular itching associated with allergic conjunctivitis. 
IMPORTANT SAFETY INFORMATION 
ADVERSE REACTIONS 
The most commonly reported adverse reactions occurred 
in approximately (1%-7%) of patients treated with either
ZERVIATE or vehicle. These reactions were ocular hyperemia, 
instillation site pain, and visual acuity reduced.
Please see brief summary of Full Prescribing Information 
on the adjacent page.

References: 1. ZERVIATE [package insert]. Fort Worth, TX: Eyevance 
Pharmaceuticals LLC; 2018. 2. Malhotra RP, Meier E, Torkildsen G, 
et al. Safety of cetirizine ophthalmic solution 0.24% for the treatment 
of allergic conjunctivitis in adult and pediatric subjects. Clin 
Ophthalmol. 2019;13:403-413. 3. Meier EJ, Torkildsen GL, Gomes PJ, 
et al. Phase III trials examining the e¤ icacy of cetirizine ophthalmic 
solution 0.24% compared to vehicle for the treatment of allergic 
conjunctivitis in the conjunctival allergen challenge model. Clin 
Ophthalmol. 2018;12:2617-2628. 

•  Provides fast-acting, long-lasting relief 
that lubricates with every drop2,3

•  Covered on most commercial and 
Medicare Part D plans

Available by 
prescription only 

Formulated with HYDRELLA™ for comfort.1
Visit MyZERVIATE.com for more information.

For ocular itch associated 
with allergic conjunctivitis

INITIATE 
ZERVIATE®

https://myzerviate.com
https://myzerviate.com



