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Blunting the edge
on sharps injuries

device technology

surgery      
Cataract predictability: Screen and  

treat unstable tear film in weeks

Imaging      
Pearls for scleral buckling surgery

therapeutics      
Bimatoprost implant:  

Taking a holiday from glaucoma drops

cell & gene therapy      
AAV-RS1 trials for X-linked retinoschisis:  

The good, the bad, and the inflamed

clinical diagnosis      
Simulation training key to learning  

strabismus surgery techniques

 Sharps injuries within ophthalmology 
settings are frequent and they pose myriad 
risks, including transmission of blood-borne 
diseases. Amid these risks, safety-engineered 
devices and techniques have the potential to 
minimize these injuries.
CONTINUED ON  PAGE 32
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HEATING UP WITH INNOVATION
Cutting-edge advances during the dog days of summer

Even in the dog days of summer, with the heat on the 

rise, we have something to celebrate: the innovation 

that continues to help ophthalmologists provide best 

outcomes for patients. 

Technology is in the spotlight this month. Our 

cover story, by Khaldon Abbas, BSc, looks at safety 

engineered devices and techniques that can mini-

mize the sharp injuries that are common in health 

care and pose such risks as transmission of blood-

borne diseases.

In our Surgery section (page 11), Cynthia Matos-

sian, MD, reminds us that patient expectations for 

cataract surgery are very high, especially when it 

comes to advanced technology implants. To meet 

those expectations, she says, surgeons must obtain 

accurate preoperative measurements as a basis for 

intraocular lens calculations, and they cannot get 

such measurements without a stable tear fi lm. 

Imaging remains an area primed for progress. On 

page 22, John B. Miller, MD, discusses the heads-up 

Ngenuity 3D Visualization System, whose guarded 

light pipe can shorten surgery times.  

Ophthalmic therapeutics are also key for improv-

ing patient outcomes. On page 24, Lisa Bunin, MD, 

examines the preservative-free bimatoprost intraca-

meral implant, which can spare patients the corneal 

and periocular toxicity of preservatives in antiglau-

coma drops. The implant—approved in 2020 by the 

FDA for the treatment of open-angle glaucoma and 

ocular hypertension—is the fi rst sustained-release 

medication and delivery system approved for use in 

this patient population.

Gene therapy continues to shift the paradigm. In 

this section (page 37), Christine N. Kay, MD, reviews 

ocular infl ammation that may be linked to AAV 

gene therapy, pointing out that the infl ammation 

may be subtle and may correlate with a loss of 

therapeutic effi  cacy. 

In our Clinical Diagnosis section (page 40), Lotfi  

Merabet, OD, PhD, MPH, discusses cortical/cerebral 

visual impairment (CVI), an all-too-common but 

infrequently diagnosed condition caused by damage 

to the visual pathways in the brain. 

Finally, in our Focal Points section, we preview 

both the annual meeting of the American Academy 

of Ophthalmology, which will be held in Chicago, 

Illinois, from September 30 through October 3, and 

our own EyeCon 2022, an in-person and virtual 

conference that will take place on December 16 and 

17 in Marco Island, Florida.

We hope that you enjoy the latest issue of Ophthal-

mology Times.®

Mike Hennessy jr, 
President and CEO of Ophthalmology Times®’ 
parent company, MJH Life Sciences®

VIDEO
Aleksandra Rachitskaya, MD, shares her 
lecture “End-of-Study Retinal Fluid and Vision 
Outcomes in the Archway Phase 3 Trial of the 
Port Delivery System With Ranibizumab in 
Patients With nAMD."

Scan QR code to watch.

WHAT’S 
TRENDING

See what the ophthalmic 
community is reading on 

OphthalmologyTimes.com

High-tech imaging o� ers 
new way to detect early 

signs of glaucoma

Researchers make 
progress toward a stem 

cell–based therapy 
for blindness

Detecting signs of 
early glaucoma via 
high-tech imaging

https://www.facebook.com/OphthalmologyTimes
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https://www.instagram.com/ophthalmologytimes/
https://www.ophthalmologytimes.com/view/rachitskaya-archway-found-incidence-of-retinal-fluid-at-week-96-was-generally-comparable-across-treatment-arms
https://www.ophthalmologytimes.com/view/rachitskaya-archway-found-incidence-of-retinal-fluid-at-week-96-was-generally-comparable-across-treatment-arms


4 Cutting-edge AdvancementsAUGUST 2022

in this issue

FIND US ON

LINKEDIN

INSTAGRAM

TWITTER

FACEBOOK

Subscribe 
for practical 
tips & valuable 
resources

clinical 
diagnosis
40 CVI: Moving 
past the eyes and 
into the brain
Functional 
assessments and 
education are critical 
to early diagnosis. 

49 evolution of 
corneal collagen 
cXL, keratoconus 

therapeutics
24 Bimatoprost 
implant: Taking 
a holiday from 
glaucoma drops
Ocular and periocular 
improvements can be 
made with the implant.

25 Shifting approach 
to dry eye: 
Address the 
ocular surface 
preoperatively

gene therapy
37 AAV-RS1 
trials for X-linked 
retinoschisis: The 
good, the bad and 
the in� amed 
In� ammation often 
accompanies 
treatment and can 
cause issues. 

device 
technology
32 Retinal 
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surgeons must have 
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Burnout among physicians who deliver “primary care” is 
so bad that 20% of them intend to stop practicing, accord-
ing to some surveys.1 By contrast, rarely during my career 
have I seen an ophthalmologist friend truly retire. They 
may stop operating or cut back on their hours in clinic, 
but I have colleagues in their 70s and 80s working away 
and loving being ophthalmologists. Some of them even 
tell me they hope one day to die (hopefully suddenly with 
minimal discomfort) while in the offi  ce. 

I have a theory to explain this diff erence between oph-
thalmologists and our primary care brothers and sisters, 
and a recently published study from my own institution 
convinces me that my theory has validity. In the study, 
43 internal medicine interns were given infrared badges 
so that their exact physical locations could be tracked 
throughout each working day for one year.2

The results showed that the interns spent a lot of time 
in their workrooms (no doubt diligently documenting 
things in the medical record, entering orders, performing 
medicine reconciliation, hunting down laboratory results, 
calling to ask other physicians for a consultation, dictat-
ing discharge summaries, etc), in the hallways (discussing 
patients with the other house offi  cers outside the patient 
rooms), in grand rounds lecture halls, etc. But the bottom 
line from the precise tracking data was this (and I quote): 
“The patient-physician clinical encounter is the corner-
stone of medical training, yet residents spend as little 
as 12% of their time in direct patient contact.”2     

I kid you not: In a 12-hour workday, these interns 
were physically in a room with a patient for an average 
of 90 minutes!

My theory is that young people work their tails off  to 
earn a spot in medical school because they want to expe-
rience the satisfaction that comes from caring for people 
and saving or improving patients’ lives.  We ophthalmol-
ogists and our ophthalmology residents spend almost 
the entire day with our patients—in clinic rooms or in the 
operating room—and we constantly get the positive feed-
back that comes from getting to know our patients and 
hearing them express appreciation for what we do.

My hypothesis is that we do not work hard to spend 
hours and hours documenting in medical records, 
tracking down x-rays, etc. I feel sorry for physicians who 
spend 80% to 90% of their day performing various admin-
istrative tasks and a minimal amount of time talking to 
and examining their patients.  

I don’t blame doctors who only get to spend 12% of 
their time actually being doctors for being dissatisfi ed and 
wanting out. If the primary care fi elds want to attract and 
retain the best and brightest, I believe they should start 
all over with how they structure their training programs. 

References
1. Abbasi J. Pushed to their limits, 1 in 5 physicians intends to 
leave practice. JAMA. 2022;327(15):1435-1437. doi:10.1001/
jama.2022.5074

2. Rosen MA, Bertram AK, Tung M, Desai SV, Garibaldi BT. 
Use of a real-time locating system to assess internal medi-
cine resident location and movement in the hospital. JAMA 
Netw Open. 2022;5(6):e2215885. doi:10.1001/jamanetworko-
pen.2022.15885
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The American Academy of Ophthalmology 
(AAO) annual meeting is coming to Chicago, Illi-
nois from September 30 to October 3, featuring 
Subspecialty Days and a virtual component. The 
event will be held at Chicago’s McCormick Place, 
which is billed as the largest convention center 
in North America and located on the shore of 
Lake Michigan.

Debra Rosencrance, vice president of meetings 
and exhibits at AAO, said that planning is going 
well for this year’s event. The Midwest locale 
makes it an easy trip for ophthalmologists from 
across the country who are traveling to the annu-
al conference.

“We are pleased to be returning to Chicago,” she 
said. “With two airports and a world-class conven-
tion center, Chicago is built to host large conven-
tions like AAO 2022. Registrations for the in-per-
son meeting are on target and will exceed 2021.”

Thanks to its full schedule, Rosencrance said 
that this year’s meeting will feature an array of 
events for attendees, including a continuation of 
the in-person experience conducted in the same 
professional manner as at past conferences. 

“Attendees can expect the same quality edu-
cation that they have come to expect from the 
Academy,” she added. “The program committees 
have worked hard to put together a comprehen-
sive agenda that covers the latest topics for each of 
the subspecialties.”

Moreover, Rosencrance explained that all of the 
key industry players will be represented at the 

Expo, giving attendees the opportunity to see the 
latest ophthalmic technologies. 

Subspecialty Days feature retina, cornea, glau-
coma, neuro-ophthalmology, ocular oncology 
and pathology, ocular plastic surgery, pediatric 
ophthalmology, and refractive surgery. Rosen-
crance also noted this year’s event features a 
diverse lineup of keynote speakers. 

“Author Scott Turow is presenting the Marmor 
lecture at the opening session and Dr Michael 
Drake, the University of California chancellor, will 
present the Shaff er lecture on Saturday,” she said. 
“Presidential historian Doris Kearns Goodwin will 
present the closing keynote on Leadership During 
Challenging Times.”

Rosencrance pointed out that the AAO has a 
number of success factors. “Of course, we include 
metrics like number of attendees [and] diversity of 
speakers, but we also look at subjective data such 
as how attendees perceived the experience,” she 
explained. “We got a lot of positive feedback on 
last year’s meeting, and we hope to continue that.” 

María H. Berrocal, MD, FASRS, CEO of Drs 
Berrocal and Associates in San Juan, Puerto 
Rico, and associate professor at the University of 
Puerto Rico, will be serving as both panelist and 
moderator at the meeting’s Retina Subspecialty 
Day. She is the recipient of the American Society 
of Retina Specialists’ 2022 Founders Award in 
recognition of her major contributions to the 
advancement of vitreoretinal surgery, treatment, 
research, and patient care.

Berrocal’s research interests include new tech-
niques in vitreoretinal surgery, with a particular 
focus on complications of diabetic retinopathy. 
According to the AAO, Berrocal has participated in 
numerous studies of novel treatments for manag-
ing diabetic complications and she also has been 
an invited speaker and visiting surgeon in more 
than 20 countries. 

The agenda for the American Academy of Oph-
thalmology’s 2022 annual meeting:

Friday Subspecialty Day Activity: 
Glaucoma, Pediatric Ophthalmology, 
Refractive Surgery, Retina, and Uveitis 
(Day 1)
The AAO designates this Other (blended live 
and enduring material) activity for a maximum 
of 12 AMA PRA Category 1 Credits. Physicians 
should claim only the credit commensurate with 
the extent of their participation in the activity.

Saturday Subspecialty Day Activity: 
Cornea, Oculofacial Plastic Surgery, 
and Retina (Day 2)
The AAO designates this Other (blended live 
and enduring material) activity for a maximum 
of 12 AMA PRA Category 1 Credits. Physicians 
should claim only the credit commensurate with 
the extent of their participation in the activity.

Physicians registered as in-person and virtual 
for the conference also are eligible to claim the 
above CME credit. 

AAO 2022: Friday, September 30 to Monday, October 3
Subspecialty Days: Friday, September 30 and Saturday, October 1

AAO 2022 Expo: Saturday, October 1 to Monday, October 3, 9 AM to 5 PM

AAO 2023, November 3 to 6, 
George R. Moscone Convention 
Center, San Francisco
AAO 2024, October 18 to 21, 
McCormick Place, Chicago

AAO 2025, October 17 to 20, 
Orange County Convention 
Center, Orlando
AAO 2026, October 9 to 12, 
Ernest N. Morial Convention 
Center, New Orleans

AAO IN THE WINDY CITY 
Schedule of key events at the American Academy of 

Ophthalmology (AAO) 2022 annual meeting in Chicago: 

AMERICAN ACADEMY OF OPHTHALMOLOGY 
(AAO) FUTURE MEETINGS

OPHTHALMOLOGY TO TAKE 
THE WINDY CITY BY STORM

AAO annual meeting set for September 30 to October 3 in Chicago
By David Hutton

focal points
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>50% relative reduction in incisional SSIs* compared to cataract surgery alone (2.4% in Hydrus vs. 5.3% in CS only)2†

Established long-term safety at 60-months with comparable SAE rates reported vs cataract surgery alone2‡

The only MIGS option proven in a pivotal trial at 5 years to deliver:

© 2022 Alcon Inc. 07/22 US-HDM-2200185

*SSI = Secondary Surgical Intervention
† includes trabeculectomy, tube shunt, gel stent, ECP/TSCP, non-penetrating; (9/369 Hydrus and 10/187 CS)
‡ 13/369 (3.5%) in Hydrus eyes vs. 8/187 (4.3%) in the control eyes
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OPHTHALMOLOGY TIMES®       
TO HOST EYECON 2022 
Industry leaders will gather in Florida to present latest data
By Lynda Charters

There are few things better than the 
sunshine of southwest Florida, and the 
Ophthalmology Times® EyeCon 2022 
hybrid interactive conference will hit 
the Sunshine State December 16-17 
at the JW Marriott Marco Island Beach 
Resort in Marco Island.

It off ers an end-of-year educational 
experience that boasts the most current 
data in the ophthalmology subspecial-
ties, giving clinicians the opportunity to 
stay current in the new year.

2022 meeting
The leading experts in ophthalmology’s 
subspecialties will come together to 
share the latest data and practical treat-
ment strategies that can be applied to 
patients in a practice setting. 

This year’s program at Ophthalmolo-
gy Times® EyeCon 2022 will be chaired 
by Peter J. McDonnell, MD, chief med-
ical editor of Ophthalmology Times®, 
and director of the Wilmer Eye Institute, 
Johns Hopkins University School of 
Medicine, Baltimore, and Oluwatosin U. 
Smith, MD, a glaucoma specialist with 
Glaucoma Associates of Texas in Dallas. 

This event is geared toward oph-
thalmologists who treat patients with 
prevalent and rare ocular conditions. 
Other health care professionals interest-
ed in the treatment of eye diseases and 
injuries are also invited to participate.

EyeCon agenda
December 16
8:30 AM: Meeting starts with welcome 
address, introductory comments.
8:40 AM: Alvin Liu, MD, will deliver the 
keynote address, titled New Tech-
nology, Arti� cial Intelligence, and an 
Update in Pharmacology.
The sessions for the day include:
10:10 AM: Clearer Picture: Updates in 
Cataract and Refractive Surgery—
Elizabeth Yeu, MD
11:40 AM: Retina Session 1: Optimizing 
Advances in Diabetic Retinopathy

—A. Paul Chous, MA, OD
1:55 PM: Retina Session 2: Wet and Dry 
Age-related Macular Degeneration—
Rishi Singh, MD
2:55 PM: Pediatric Challenges: Myopia 
and Retinopathy of Prematurity—Je�  
Doyle, MD, PhD, MHS
Retina Session 2: Wet and Dry Age-
related Macular Degeneration
5:15 PM: Award-Winning (Tear) Film: 
Treating Dry Eye Disease—Esen Ak-
pek, MD, and Stephen  P� ugfelder, MD

Panel discussion and question-and-
answer sessions are included through-
out the day’s presentations, with the 
day’s events adjourning at 5:25 pm.

December 17
Day 2 will begin with opening com-
ments at 8:30 AM., followed by a keynote 
address from program co-chairpersons 
Dr. McDonnell and Dr. Smith. 

The schedule for the second day:
9:15 AM: Glaucoma Session 1: Medica-
tion Management—Oluwatosin U. 
Smith, MD, and Sahar Bedrood, MD
10:45 AM: Glaucoma Session 2: 
Procedures/MIGS—Ahmad Aref, MD, 
and I. Paul Singh, MD
11:45 AM: Intraocular Lenses in 
Complex Cases—Yassine Daoud, MD, I. 
Paul Singh, MD, and Elizabeth Yeh, MD
2:00 PM: Incorporating Topical 
Therapy in Presbyopia Management—
Jennifer Loh, MD
3:30 PM: O�  ce-Based Oculoplastics 
for the Comprehensive Ophthalmolo-
gist—William May, MD

Panel discussion and ques-
tion-and-answer sessions are included 
throughout the second day’s presenta-
tions, with the day’s events adjourning 
at 4:30 PM. 

Registration for the program 
is currently open. 

SCAN FOR 
REGISTRATION 
DETAILS.

IMPORTANT PRODUCT INFORMATION 

CAUTION: Federal law restricts this device to sale by or on the order of a 
physician. INDICATIONS FOR USE: The Hydrus Microstent is indicated for use in 
conjunction with cataract surgery for the reduction of intraocular pressure (IOP) 
in adult patients with mild to moderate primary open-angle glaucoma (POAG). 
CONTRAINDICATIONS: The Hydrus Microstent is contraindicated under the 
following circumstances or conditions: (1) In eyes with angle closure glaucoma; 
and (2) In eyes with traumatic, malignant, uveitic, or neovascular glaucoma or 
discernible congenital anomalies of the anterior chamber (AC) angle. WARNINGS: 
Clear media for adequate visualization is required. Conditions such as corneal 
haze, corneal opacity or other conditions may inhibit gonioscopic view of the 
intended implant location. Gonioscopy should be performed prior to surgery 
to exclude congenital anomalies of the angle, peripheral anterior synechiae 
(PAS), angle closure, rubeosis and any other angle abnormalities that could lead 
to improper placement of the stent and pose a hazard. The surgeon should 
monitor the patient postoperatively for proper maintenance of intraocular 
pressure. The surgeon should periodically monitor the status of the microstent 
with gonioscopy to assess for the development of PAS, obstruction of the 
inlet, migration, or device-iris or device-cornea touch.  The Hydrus Microstent 
is intended for implantation in conjunction with cataract surgery, which may 
impact corneal health. Therefore, caution is indicated in eyes with evidence 
of corneal compromise or with risk factors for corneal compromise following 
cataract surgery. Prior to implantation, patients with history of allergic reactions 
to nitinol, nickel or titanium should be counseled on the materials contained in 
the device, as well as potential for allergy/hypersensitivity to these materials. 
PRECAUTIONS: If excessive resistance is encountered during the insertion of 
the microstent at any time during the procedure, discontinue use of the device. 
The safety and effectiveness of use of more than a single Hydrus Microstent has 
not been established. The safety and effectiveness of the Hydrus Microstent has 
not been established as an alternative to the primary treatment of glaucoma 
with medications, in patients 21 years or younger, eyes with significant prior 
trauma, eyes with abnormal anterior segment, eyes with chronic inflammation, 
eyes with glaucoma associated with vascular disorders, eyes with preexisting 
pseudophakia, eyes with pseudoexfoliative or pigmentary glaucoma, and when 
implantation is without concomitant cataract surgery with IOL implantation. 
Please see a complete list of Precautions in the Instructions for use. ADVERSE 
EVENTS: The most frequently reported finding in the randomized pivotal trial was 
peripheral anterior synechiae (PAS), with the cumulative rate at 5 years (14.6% 
vs 3.7% for cataract surgery alone).  Other Hydrus postoperative adverse events 
reported at 5 years included partial or complete device obstruction (8.4%) and 
device malposition (1.4%).  Additionally, there were no new reports of persistent 
anterior uveitis (2/369, 0.5% at 2 years) from 2 to 5 years postoperative. There 
were no reports of explanted Hydrus implants over the 5-year follow-up.  For 
additional adverse event information, please refer to the Instructions for Use. 
MRI INFORMATION: The Hydrus Microstent is MR-Conditional meaning that the 
device is safe for use in a specified MR environment under specified conditions. 
Please see the Instructions for Use for complete product information.

References: 1. Ahmed I, et al; HORIZON Investigators. Long-term Outcomes from 
the HORIZON Randomized Trial for a Schlemm’s Canal Microstent in Combination 
Cataract and Glaucoma Surgery. https://www.aaojournal.org/article/S0161-
6420(22)00160-9/fulltext 2. Hydrus Microstent Instructions for Use)

© 2022 Alcon Inc. 07/22  US-HDM-2200185
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Cataract predictability: Screen and 
treat unstable tear film in weeks 
Surgeons can avert refractive surprises, reduce postoperative dry eye

By Cynthia Matossian, MD, FACS, ABES; 
Special to Ophthalmology Times®

Patient expectations for cataract sur-
gery are very high, especially when 
it comes to some advanced-technol-
ogy implants. To meet those expec-
tations, we need accurate preoper-
ative measurements as a basis for 
intraocular lens calculations, and we 
can’t have accurate measurements 
without a stable tear fi lm. 

Objective tests such as tear osmolarity and 
matrix metalloproteinase 9 (MMP-9) off er 
effi  cient ways to screen the tear fi lm and, 
in turn, may act as predictors of whether 
preoperative measurements will be accurate. 
Studies show that cataract patients with 
abnormal tear fi lm osmolarity have highly 
variable keratometric readings (up to nearly 
3.5 D, taken 2 weeks apart).1

With treatment and stabilization of the 
tear fi lm, more accurate measurements are 
captured, reducing residual refractive error.2

Here’s a look at how I screen my cataract 
patients, aggressively treat them before surgery, 

and initiate long-term therapy postopera-
tively for chronic dry eye disease.

Objective tear � lm screening  
Given the prevalence of dry eye 
disease in the cataract age group, we 
have to look at every cataract patient 
as a dry eye consultation. This is true 
even when patients are asymptomat-
ic or don’t recognize mild symptoms 

of dry eye disease. Patients might have inter-
mittent blurred vision that they blame on the 
cataracts or fatigue, when in fact the problem 
is tear fi lm instability. If we don’t treat the con-
dition before surgery, dry eye symptoms often 
worsen from the stress of surgery, at which 
point patients blame their surgeon for “giving 
them dry eye.”

Objective tests make dry eye screening 
accurate and effi  cient. I use an osmolarity test 
(TearLab Osmolarity System; TearLab Corpo-
ration), in which a score above 308 mOsm/L 
and/or an interocular diff erence of 8 mOsm/L 
or higher indicates an abnormal tear fi lm. 
When the 2 eyes exhibit diff erent numbers, 
the diagnosis and treatment decisions are 
based on the higher number. 

In addition to osmolarity testing, I also 
perform meibography (LipiView; Johnson 
& Johnson Vision) to show patients their 
missing or architecturally abnormal gland 
structures. Another point of care test that 

our technicians perform is an MMP-9 test for 
infl ammation (Infl ammaDry; Quidel Corpo-
ration). If that test shows a stripe ranging 
from faint pink to bright red, infl ammation 
is present. We want to treat the infl ammation 
before cataract surgery. 

Finally, I educate patients about dry eye 
and their diagnostic test results. It is so im-
portant to make believers of them and engage 
them in their own treatment process before 
surgery. I give patients a card with their 
osmolarity number and a scale on the back 
with the color-coded interpretation of their 
number. I explain to them, “We have to tune 
your ocular surface to get the best results 
from cataract surgery,” and typically they’re 
highly motivated to adhere to their custom-
ized treatment for the next few weeks. 

Preop: a few weeks of 
intensive therapy
When patients are ready for cataract surgery, 
they don’t want to wait months for their 
dry eye treatment to work, but they don’t 
mind waiting a few weeks to ensure a better 
outcome. I treat the tear fi lm aggressively 
and schedule patients back for their mea-
surements in about 3 weeks, depending on 
disease severity. I explain that they must be 
adherent, or I won’t be able to get reliable 
data for surgery.

I start patients on a topical steroid for 
2 weeks to quell the infl ammation (either 

Continues on page 14 : Cataract

Cynthia Matossian, 
MD, FACS, ABES

Finally, I educate patients 
about dry eye and their 
diagnostic test results. It is 
important to make believers 
of them and engage them in 
their own treatment process          
before surgery.

surgery
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Sorting out the assortment of new IOLs
“Real talk” on pros and cons gives surgeons, patients decision-making insights

By Cheryl Guttman Krader, BSPharm; 
Reviewed by Priyanka Sood, MD  

IOLs introduced into the US market during 
the last 2 years offer cataract surgeons an 
almost dizzying array of options for pseu-
dophakic correction, said Priyanka Sood, MD.

Sood described the technologies and 
offered insights shared with her by col-
leagues who had experience with the various 
lenses. At bottom, there are pros and cons to 
consider for each IOL and achieving patient 
satisfaction depends on careful selection and 
thorough preoperative counseling. 

“The reality is that none of these lenses is 
the holy grail able to restore prepresbyopic 
quality vision,” said Sood, an assistant profes-
sor of ophthalmology at Emory University in 
Atlanta, Georgia.

Monofocal IOLs
The monofocal category was expanded re-

cently with 2 novel aspheric hydrophobic 
acrylic lenses ––the TECNIS Eyhance (ICB00, 
Johnson + Johnson Vision) and the Clareon 
(Alcon). The Eyhance IOL has “extended 
depth of focus (EDoF)-like qualities” through 
the design of the central 1 mm of its optic. 
However, the Eyhance was not approved as 
an EDoF lens and surgeons cannot charge a 
premium fee for it. Outside the central 1 mm, 
the Eyhance optic is similar to the monofocal 
ZCB00 (Tecnis, Johnson + Johnson Surgical 
Vision), which explains its good contrast 
sensitivity, Sood said.

Katie Petro, MD, told Sood she has had 
good results with the Eyhance and that pa-
tients who have received implants are happy. 
Petro noted that the extra range of vision it 
provides is for fingertip or computer distance. 
Using a mini-monovision approach targeting 
approximately –0.5 D in the nondominant 
eye can give more near vision, she said. 

The Clareon is built on the AcrySof IQ IOL 
platform but features a new precision edge 
design to decrease photic phenomena. A new 
biomaterial and manufacturing process aim 

to decrease the development of nanoparticle 
glistenings. 

Sumitra Khandelwal, MD, told Sood 
that the long history of good quality 

vision with the AcrySof platform 
is an advantage for the Clareon 

lens. In addition, as a monofo-
cal lens, it avoids the draw-
backs of diffractive multi-
focals. Only time will tell 
if the design and material 
innovations achieve their 
respective goals of decreas-
ing photic phenomena and 
nanoglistenings.

Light adjustable  
lens (LAL)

Uptake of the light adjustable 

lens (LAL) has been slow but is picking up 
momentum. Some reasons for its late adop-
tion, according to Neda Shamie, MD, may 
include the equipment cost and the workflow 
related to extra visits needed to perform the 
adjustments. The advantage of the LAL is that 
it gives clinicians the ability to customize and 
accurately titrate the refractive power to the 
target for each patient. 

“Dr Shamie believes that the LAL is the ideal 
IOL for any patient desiring a customizable 
outcome and most definitely the ideal for any 
postrefractive surgery patients who would oth-
erwise risk the unpredictability of refractive 
outcomes with a static IOL,” Sood said.

EDoF IOLs
The new IOL in the EDoF category is the 
AcrySof IQ Vivity (Alcon). The Vivity uses 
wavefront-shaping technology on its anterior 
surface that elongates the depth of focus, giv-
ing about a 1.5 D range of vision. Because it is 
a nondiffractive lens, risks of glare and halos 
are minimized and quality of vision is better 
than with a multifocal IOL. However, results 
from the FDA clinical trial showed some loss 
of contrast sensitivity with the Vivity lens, 
and it does not give good reading vision.

Pearls shared from colleagues for improv-
ing outcomes include targeting –0.25 D in 
the dominant eye and –0.5 to –0.65 D in the 
nondominant eye, taking care intraoperative-
ly to ensure the IOL is centered and giving 
patients time to neuroadapt.

Multifocal IOLs
The 2 newest multifocal IOLs––AcrySof IQ 

Continues on page 14 : IOL

TAKE-HOME: Several new IOLs 
have become available in the 
past few years. 

surgery
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If you identify new or changing signs or symptoms, consult 
with an eye doctor who specializes in TED right away.1,14

For patients with Graves’ disease (GD), Thyroid 
Eye Disease (TED) may be hiding in plain sight.1,2

Up to 50% of patients with GD may develop TED, a separate 
and distinct disease which can progress if left untreated. 
Look out for the early signs and symptoms3-7:

© 2022 Horizon Therapeutics plc DA-UNBR-US-00303-B 02/22

If you identify new or changing signs or symptoms, consult 

Look out for the early signs and symptoms :

■  Proptosis1 ■  Sensitivity to light12

■  Diplopia3 ■  Grittiness8-11

■  Dry eyes8-11 ■   Pain or pressure behind the eyes1,13

Visit TEDimpact.com to fi nd a TED specialist 
or contact a Horizon Representative 
at 1-855-950-2076.
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PanOptix (Alcon) and Tecnis Synergy (John-
son + Johnson Vision)––almost guarantee a 
broader range of vision than EDoF IOLs but 
not the avoidance of photic phenomena, 
Sood said. 

The PanOptix is a trifocal lens with 
negative spherical aberration on its anterior 
surface that has diffractive rings in the central 
4.5 mm of its optic. For users’ perspective, 
Sood turned to several colleagues.

According to Dee Stephenson, MD, her pa-

tients are achieving great uncorrected vision 
at all distances. 

The patients also are truly glasses-free as 
long as they have a healthy eye and astigma-
tism is corrected. Audrey R. Talley Rostov, 
MD, also nored that the IOL has to be perfect-
ly centered. 

The downsides of the PanOptix include 
the potential for glare, halos, and decreased 
contrast sensitivity at night. Talley Rostov ad-
vised avoiding this IOL for patients younger 
than age 65 because they tend to dislike the 
decrease in contrast sensitivity. 

The Synergy features a hybrid of trifocal 
and EDoF optic technologies. Moreover, ex-

perience with this IOL, which is very new to 
the market, is limited, although early results 
seem good. 

Additionally, colleagues outside the United 
States who have had access to the lens for 
a longer period of time say that the reading 
and intermediate vision it provides are better 
than that provided by other technologies. 
Distance vision may not be as good as with 
the PanOptix, however, according to anecdot-
al reports. 

Priyanka Sood, MD 
E: priyanka.sood@emory.edu
Sood has no relevant financial interests to disclose.

IOL
( Continued from page 12 )

Alcon’s Eysuvis or loteprednol if there are in-
surance coverage issues for Eysuvis). Patients 
start oral omega supplements, sometimes 
starting with a liquid formula before transi-
tioning to capsules long term. If meibogra-
phy shows impacted meibomian glands, I 
perform thermal pulsation (LipiFlow; Johnson 
& Johnson Vision) to evacuate the inspissated 
meibum and allow the ingested omega fatty 
acids to filter through the cleaned meibo-
mian gland orifices onto the ocular surface. 
If patients have blepharitis, I recommend 
microblepharoexfoliation of the lid margins 
(BlephEx; Alcon Inc) to debulk the debris, 
break up the biofilm, and minimize the risk 
of infection and endophthalmitis.

With the tear film stabilized, evidenced by 
an osmolarity score below 308 mOsm/L and 
an absent red line on the MMP-9 test, I am 
ready to take measurements, calculate the 
implant powers, and proceed with surgery. 

Postop: transition to  
long-term treatments
Ocular surface disease is chronic; patients 
will need to use customized therapies long 

term. I explain to patients that to get the most 
from their new implants, they need to keep 
their tear film healthy. Postoperatively, pa-
tients continue their omegas, a heated mois-
ture mask, lid scrubs, and an annual thermal 
and evacuation treatment if warranted.

For patients with meibomian gland dys-
function, I often perform intense pulsed-light 
therapy (Lumenis Ltd’s OptiLight or ESW 
Vision’s E>Eye). This 4-session treatment is 
scheduled every 2 to 3 weeks and can then 
be repeated as a single treatment semiannu-
ally for maintenance. Most patients perceive 
the benefits with decreased lid margin hyper-
emia and increased ocular comfort after the 
sessions are complete. 

Additionally, for many patients’ long-term 
care, I prescribe cyclosporine (Allergan’s 
Restasis or Sun Ophthalmics’ Cequa), or lifite-
grast ophthalmic solution (Xiidra; Novartis 
Pharmaceuticals Corporation) 5% eye drops, 
or varenicline solution (Tyrvaya; Oyster 
Point Pharma, Inc) nasal spray 0.03%. Each 
patient’s treatment needs must be customized 
and carefully monitored. 

Predictable outcomes
When we stabilize the tear film, refractive 
surprises become less frequent. Moreover, 
patients don’t suddenly experience dry eye 

symptoms postoperatively and blame their 
surgeon. For the process to work, we have 
to ensure adherence by engaging patients in 
their surgical journey. I find this empowers 
them. They like tracking their osmolarity 
number. In addition, by starting a dry eye 
care routine leading up to surgery, patients 
are well prepared to continue their mainte-
nance therapy after surgery.  

Cynthia Matossian, MD, FACS, ABES
E: CMatossianMD@icloud.com
Cynthia Matossian, MD, FACS, ABES, specializes in 
refractive cataract surgery and dry eye disease. She 
is the founder of Matossian Eye Associates, located 
in Pennsylvania and New Jersey. 
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INDICATIONS & IMPORTANT SAFETY INFORMATION FOR enVista Monofocal IOL & enVista Toric Monofocal IOL 

INDICATIONS
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Cryopreserved amniotic membrane a 
treatment option for mechanical dry eye
Reservoir restoration can reestablish normal anatomy and function of the conjunctiva

By Arla Genstler, MD

Characterized by loose, redundant conjunc-
tival folds, conjunctivochalasis (CCH), also 
known as mechanical dry eye (MDE), is a 
chronic condition that typically aff ects both 
eyes and is a common cause of ocular irrita-
tion and discomfort.1,2

CCH is associated with various ocular and 
nonocular conditions, but it is often over-
looked and underdiagnosed in clinical practice 
because the condition can be asymptomatic. 
CCH is thought to have a multifactorial etiolo-
gy that is commonly associated with age and 
local trauma, such as eye rubbing. Severe CCH 
can lead to blurred vision, mucous discharge, 
and subconjunctival hemorrhage.1,2

In patients with CCH/MDE, cryopreserved 
amniotic membrane (CAM) is a promising 
therapy for accelerated recovery of ocular 
surface health and corneal nerve regeneration. 
CAM helps improve a number of problems, 

such as pain, corneal staining, overall dry eye 
signs and symptoms (eg, discomfort, visual 
disturbances), corneal nerve density, and 
corneal sensitivity.3 CAM is a biologic bandage 
designed to treat corneal damage by creating 
an environment for regenerative healing.4

BioTissue’s AmnioGraft is the only ocular 
transplantation graft off ering CryoTek CAM 
tissue to help speed postoperative recovery, 
prevent disease recurrence, and optimize 
long-term patient outcomes. Amniograft’s 
cryopreservation method maintains the 
tissue’s full biologic components, such as 
heavy-chain hyaluronic acid and pentraxin 
3, to help rapidly restore the ocular surface’s 
own healing capabilities.4

There are some interesting current ap-
proaches to diagnosis and management, 
including the role of CAM.

MDE overview
MDE is age related, typically presenting in 
patients older than 60 years. The etiology 
of MDE is not completely understood but is 
thought to be multifactorial, including local 
trauma, UV radiation, and an increase in con-
junctival matrix metalloproteinases. Delayed 
tear clearance may contribute to accumula-

tion of degrading enzymes in the tears. This 
results in redundant and loose folds of abnor-
mal conjunctiva that prevent normal blinking 
and spreading of the tear fi lm. Other risk 
factors include female sex, decreased ocular 
sensitivity, and dermatochalasis.1,2

Patient presentation, diagnosis, 
and treatment
Patients who present with MDE have excess 
tearing, redness, irritation, and eye pain. The 
pain tends to be sudden, sharp, intermittent, 
and aggravated by downgaze. Blinking will 
not relieve this. Unfortunately, many symp-
toms are parallel or similar to dry eye disease. 
These patients, however, may not experience 
relief from dry eye treatments such as artifi cial 
tears. Nasally located redundant folds of con-
junctiva can disrupt tear fl ow by blocking the 
inferior nasal punctum and cause epiphora.

Diagnosis is made by clinical fi ndings and 
patient history, and the extent and location of 
the redundant conjunctiva are noted. Fluo-
rescein or rose bengal staining of the cornea 
tends to be negative. However, there can be 
discrete punctate or linear staining on the 
mucosal aspect of the lid margin adjacent to 
the redundant conjunctiva.

No immediate intervention is required 
for asymptomatic patients. Patients with 
ocular irritation, pain, or subconjunctival 
hemorrhage may be given tear substitutes, 
lubricants, and corticosteroid or antihista-
mine drops. I will also start lid hygiene and 
omega-3s to improve their tear fi lm composi-
tion. If they have signifi cant improvement and 
are happy with their level of comfort, I will 
have them continue the treatment. However, 
if they are still experiencing a lot of infl amma-
tion, burning, and stinging, I may add a mild 

Continues on page 19 : Dry eye
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Visit VABYSMO-HCP.com

Please see Brief Summary of VABYSMO full Prescribing 
Information on the following page.
*Dosing Information:
  In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of 
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and 
visual acuity evaluations 8 and 12 weeks later to inform whether to extend 
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W 
(weeks 20, 28, 36, and 44).

   In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed 
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week 
interval reductions based on CST and visual acuity evaluations through 
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the 
first 6 doses, followed by Q8W dosing over the next 28 weeks. 

   Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed 
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses. 
Patients should be assessed regularly and the dosing regimen reevaluated 
after the first year.

   CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence 
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12 
weeks; Q16W=every 16 weeks. 

   References: 1. VABYSMO [package insert]. South San Francisco, CA: 
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East 
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert]. 
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®

(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc; 
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San 
Francisco, CA: Genentech, Inc; 2022.

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor 
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated 
for the treatment of patients with Neovascular (Wet) Age-Related 
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular 
inflammation, in patients with active intraocular inflammation, 
and in patients with known hypersensitivity to faricimab or any 
of the excipients in VABYSMO.
Warnings and Precautions
•  Endophthalmitis and retinal detachments may occur following 
intravitreal injections. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management. 

•  Increases in intraocular pressure have been seen within 60 
minutes of an intravitreal injection. 

•  There is a potential risk of arterial thromboembolic events 
(ATEs) associated with VEGF inhibition. 

Adverse Reactions
The most common adverse reaction (≥5%) reported in patients 
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at (888) 835-2555.

WHERE 2 WORLDS MEET

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark 
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v2.0) 07/22

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  Endophthalmitis and retinal detachments [see Warnings and 

Precautions (5.1)]
•  Increase in intraocular pressure [see Warnings and Precautions 

(5.2)]
•  Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in other clinical trials 
of the same or another drug and may not reflect the rates observed 
in practice.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
in immunoassays. The detection of an immune response is highly 
dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison 
of the incidence of antibodies to VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major 
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective 
contraception prior to the initial dose, during treatment and for at 
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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topical steroid. Cyclosporine ophthalmic 
emulsion (Restasis) 0.05% or lifitegrast oph-
thalmic solution (Xiidra) 5% can also be 
added to help increase tear production.5,6 

If these measures are unsuccessful, 
surgical intervention becomes necessary. 
I recommend that my patients consider 
a quick outpatient procedure known as 
reservoir restoration using AmnioGraft for 
long-term relief.

Reservoir reconstructive 
procedure
The main objective of the procedure is to 
restore the normal anatomy of the inferior 
fornix—for a deep and well-defined infe-
rior fornix, which serves as the tear res-
ervoir. Abnormal Tenon’s and conjunctiva 
and the prolapsed orbital fat are removed. 
Then I glue the CAM over the sclera and 
down into the inferior fornix, providing 
a foundation for conjunctival re-epithe-
lialization. The active biological growth 
factors in CAM prevent inflammation, 
conjunctival scarring, muscle restriction, 
and orbital fat prolapse. With normaliza-
tion of the tear reservoir, routine therapy 
works better, and the discomfort resolves.

Challenges to treating MDE
The primary challenge to treating MDE is 
that patients don’t typically think of sur-
gery as a solution. Most patients think the 
solution is drops, which is why I also don’t 
immediately suggest surgery, usually. I let 
them know that we are going to try some 
simple approaches first, and then we can 
reconsider whether the reservoir resto-
ration procedure is necessary or not.

Another challenge is to help the patient 
understand the multidimensional and 
multifactorial basis for their symptoms. 
Patient education and counseling are 
important so that they see MDE as a 
chronic problem that cannot be solved 
with a simple procedure or a few weeks 

of treatment. Furthermore, these patients 
often have other concomitant forms of 
ocular surface disease.

MDE and ocular surface disease can 
both have a significant impact on the 
quality of patients’ lives. We use our eyes at 
every moment, so having chronic symp-
toms such as foreign body sensations is 
distracting and disruptive for patients. But 
when patients experience improvement, 
particularly after the reservoir restoration 
procedure, they are motivated to maintain 
their results, and they often become more 
engaged in their therapy. 

Arla Genstler, MD
P: 785/273-8080
Genstler is an ophthalmologist in practice in 
Topeka, Kansas, specializing in cataract and 
refractive surgery. She is the founder of Gens-
tler Eye Center. 
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Benefits of CAM therapy
Cryopreserved amniotic membrane (CAM) 
preserves the biological properties of am-
niotic membrane and umbilical cord tissue, 
which have been shown to play a major role 
in controlling inflammation and preventing 
scarring. The biologics in CAM—such as 
pentraxin 3 and heavy-chain hyaluronic 
acid—have anti-inflammatory and antiscar-
ring properties, which are maintained when 
cryopreserved. Other amniotic membrane 
preparations do not have these clinical prop-
erties, as the dehydration involved in those 
preparations notably change the structural 
and biological integrity of the tissue.3,7

CAM is also much easier to work with than 
other amniotic membranes. It’s more robust 
and works beautifully, particularly in con-
junctival reservoir restoration procedures. 
CAM has multiple applications, and in my 
experience, its utility is validated when a 
patient asks for the same treatment on their 
other eye.

Patient counseling
To counsel patients about mechanical dry 
eye (MDE) and their treatment, slit-lamp 
photographs are helpful educational tools 
that enable patients to visualize the folds of 
tissue hanging over the lower lid. A picture 
is worth a thousand words and helps a great 
deal in explaining the reasons for surgery.

Ophthalmologists are great at treating 
ocular surface disease, but many don’t 
understand the mechanical aspect and the 
prevalence of MDE. More awareness of this 
condition is needed, and people need to 
know there is a specific treatment for it—in 
contrast to other forms of dry eye. Reser-
voir restoration can reestablish the normal 
anatomy and function of the conjunctiva for 
patients with MDE. All the drops in the world 
won’t do that. 

DRY EYE
( Continued from page 16 )

surgery
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Breaking bad habits in a practice
Ophthalmologists can cut chains holding them back
By Neil Baum, MD

Here’s a metaphor for the physicians out there when it 
comes to the habits we form.

If you go backstage at the circus you will see that large, 
2- to 3-ton elephants are tethered to a small stake with a 
small chain around the ankle of one of their hind legs.

This tiny wooden stake driven into the ground could 
be pulled up in a nanosecond and the elephant could be 
free and run away. But the elephant never pulls on the 
stake and just rocks back and forth peacefully eating 
hay and drinking water. Have you ever wondered why 
the elephant is so passive with the chain around their 
ankle, which is attached to such a small stake driven into 
the ground? Elephant trainers have learned that when a 
baby elephant is first being trained it is staked to a large 
log or a big tree and cannot possibly extricate itself from 
the chain around its ankle. The baby elephant will pull 
on the chain and the large log or tree will not move and 
eventually the baby elephant gives up and knows that 
the chain around their ankle means that they cannot 
become free. Once the elephant has been conditioned 
by the chain around its back foot, the elephant, even the 
largest 2- or 3-ton elephants, will not try to break loose 
or break free since the elephant believes it is tied to a big 
stake or large tree. 

How many doctors believe that they are like elephants 
and are conditioned by habits that they learned years 
ago and will not break free or will not leave their comfort 
zones? They don’t take risks and challenge the boundar-
ies of something new. Instead, they become creatures of 
habit and perform their craft with the skills and behav-
iors that were learned many years earlier. 

What are the chains and stakes that are holding us back?
Until recently, only doctors performed procedures or 

touched patients. Now we have physicians’ assistants 
and nurse practioners who can do many of the proce-
dures and conduct care on behalf of the doctor that re-
sults in improved efficiency and ultimately in improved 
productivity of the practice. Another example is having 
assistants removing sutures or changing a dressing. 
These are just a few of the examples when we could 
delegate tasks to others. We need to break the chain of 
doctors doing everything and move into an area where 
doctors should do only what doctors can do and allow 
others with training to do other aspects of care. In other 

words, we have to practice at the top of our license.
There is nothing in the Hippocratic Oath that states 

that our practice has to open at 8:30 AM. and that we 
must stop seeing patients at 5 PM. You can break the 
chain of traditional office hours, by having office hours 
earlier in the morning, 7 AM to 9 AM, or later in the day, 6 
PM to 8 PM. This will make your practice very attractive to 
those wishing to see doctors before they go to work or at 
the end of their workday.

Traditionally, doctors’ offices give a patient a bill at the 
end of the doctor-patient encounter. Instead of billing 
patients for our services after we have provided the 
service, you can break the collect the co-pay and balanc-
es before the patient is seen by the doctor. This can be 
accomplished by utilizing touchscreen technology in the 
reception area.

Thirty years ago, I clearly remember prescribing a 
course of antibiotics 10 to 14 days for women with un-
complicated cystitis/urinary tract infections (UTIs). Those 
were the chains holding me back from this antiquated 
method of managing uncomplicated UTIs in women. 
Now there is good data to show that a 1 to 3 day course 
of antibiotics in selected patients is adequate.1

Bottom Line: Doctors have numerous chains that hold 
us back and prevent us from being more efficient, more 
productive, and more profitable. Let us not forget that 
as doctors we are always learning and growing. What 
we learned in medical school and during our residency 
and fellowship training years may not be applicable to 
today’s patients. Try cutting a few of those chains. 

Neil Baum, MD
E: doctorwhiz@gmail.com
Baum is a professor of clinical urology at Tulane University in 
New Orleans, Louisiana. Baum is the author of several books, 
including the best-selling book, Marketing Your Medical Prac-
tice-Ethically, Effectively, and Economically, which has sold more 
than 225,000 copies and has been translated into Spanish. He 
contributes a weekly video for Medical Economics on practical 
ideas to enhance productivity and efficiency in medical practic-
es. His videos and articles provide practical ideas that can be 
easily implemented and incorporated into any medical practice.
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By Lynda Charters; 
Reviewed by John B. Miller, MD

The heads-up Ngenuity 3D Visualization Sys-
tem with a guarded light pipe (3DGLP; Alcon 
Laboratories, Inc) may simplify and shorten 
the time in the operating room for surgeons 
performing scleral buckling (SB) procedures 
that require subretinal fl uid drainage, ac-
cording to John B. Miller, MD, an assistant 
professor and director of retinal imaging at 
Massachusetts Eye and Ear and an assistant 
professor of ophthalmology at Harvard Medi-
cal School in Boston, Massachusetts.

Miller and his colleagues reached these 
conclusions based on the results of a retro-
spective study that compared traditional SB 
performed under indirect ophthalmoscopy 
with a new SB technique using the 3DGLP to 
treat primary rhegmatogenous retinal detach-
ments (RRDs). 

The primary outcome was to determine the 
single-surgery anatomic success rate, and the 
secondary outcomes were determination of 
the fi nal anatomic success rate, visual acuity, 
operative time, and development of any intra-
operative and postoperative complications. 

One surgeon performed all the procedures 
to repair the RRDs in 47 eyes; 31 eyes were 
in the group receiving traditional SB under 
indirect ophthalmoscopy and 16 eyes were in 
the 3DGLP group.

Miller described that in the 3DGLP group, 
the scleral buckle was attached to the eye in 
the same manner as the conventional proce-

dure. The diff erence was that the investiga-
tors visualized the retina using the 3DGLP for 
endoillumination. The light pipe was created 
by sliding a trimmed Watzke-Allen sleeve 
onto the shaft of a light pipe as a guard to 
prevent insertion into the vitreous past the 
internal os of a single 25- or 27-gauge trocar 
cannula, he explained.

The 3DGLP procedure results
The ultimate results for the 2 groups proved to 
be highly comparable. 

The anatomic success rates in the indi-
rect-ophthalmoscopy and 3DGLP groups were 
87.0% and 87.5%, respectively (P = 1.00), and 
the fi nal anatomic success rates were 100% 
in both groups. The respective mean post-
operative logarithm of the minimum angle 
of resolution visual acuities were 0.206 and 
0.339, respectively (P = .43). 

The respective mean surgical times were 
110.3 ± 24.9 and 101.0 ± 16.4 minutes (P = 
.25) in the in the indirect-ophthalmoscopy 
and 3DGLP groups, respectively. Miller noted 
that among eyes that underwent subretinal 
fl uid drainage, the operative time was signifi -
cantly longer in the indirect-ophthalmoscopy 
group vs the 3DGLP group at 116.8 ± 24.1 vs. 
99.18 ± 19.1, respectively (P = .035).

No complications occurred postoperative-
ly in the standard group, and in the 3DGLP 
group, 1 patient had self-resolving vitreous 
hemorrhage (P = .34). Miller noted that the 
etiology of the vitreous hemorrhage was due 
to a poorly functioning cryotherapy probe 

that caused hemorrhage likely from the cili-
ary body; this was thought to be unrelated to 
Ngenuity system or the guarded light pipe.

In commenting on their experience with 
the new visualization system, Miller pointed 
out that compared with traditional SB under 
indirect ophthalmoscopy, the surgical proce-
dure using 3DGLP results in similar anatomic, 
visual, and perioperative outcomes and may 
result in a shorter surgical time when subreti-
nal fl uid drainage is performed. 

“A 3D heads-up display can be safely used 
for retinal detachment repair in patients 
requiring a scleral buckling procedure,” the 
investigators concluded. “This new technique 
allows for all participating surgeons, includ-
ing trainees, to view critical procedural steps 
simultaneously while using the familiar light-
pipe tool for illumination.” 

John B. Miller, MD
E: john_miller@meei.harvard.edu
This article is adapted from Miller’s presentation 
at the Association for Research in Vision and Oph-
thalmology 2022 Annual Meeting held recently in 
Denver, Colorado. He is a consultant for Alcon Lab-
oratories, Inc, which makes some of the technology 
used in this study but has no � nancial interest in 
this speci� c procedure.

Pearls for scleral buckling surgery
Simultaneous OR viewing during shorter surgeries drives positive outcomes

"A 3D heads-up display can be safely 
used for retinal detachment repair 
in patients requiring a scleral 
buckling procedure."
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Bimatoprost implant:  
Taking a holiday from glaucoma drops
Ocular and periocular improvements can be made with the drug delivery system

By Lynda Charters; 
Reviewed by Lisa Bunin, MD

Patients with glaucoma can be spared the 
effects of corneal and periocular toxicity from 
their antiglaucoma drops with the availabil-
ity of the bimatoprost intracameral implant 
(Durysta; Allergan, Inc). The dissolvable im-
plant, which received FDA approval in 2020 to 
treat open-angle glaucoma and ocular hyper-
tension, is the first sustained-release therapy 
approved for use in this patient population.

Lisa Bunin, MD, an ophthalmologist and 
oculoplastic surgeon in private practice in 
Allentown, Pennsylvania, said that for patients 
who experience adverse effects from drops, 
she can now offer them an “ocular surface hol-
iday” courtesy of the implant, which in some 
cases allows the periocular tissues to heal. She 
began using the implant in October 2020.

“Prostaglandin analogues have become our 
first-line medication when treating patients 
with glaucoma,” Bunin said. “While they are 
very effective, offer a dual mechanism of action, 
and lower the intraocular pressure by 20% to 
30% with instillation of just 1 drop daily in an 
eye that was previously untreated for glaucoma, 
they are associated with [adverse] effects that 
can be significant.” 

Bunin also noted that any negative reactions 
can eventually limit these drugs’ ability to ef-
fectively stay in the eye to achieve their desired 
effect. According to Bunin, some of the adverse 
effects associated with prostaglandin analogues 
are ocular surface dryness, hyperemia of the 
conjunctiva and lids, tissue irritation, lid margin 
changes, meibomian gland dysfunction, lash 
growth, and skin changes including pigmenta-
tion, dark circles, and periocular redness. 

These ocular surface and periocular adverse 
effects result in increased blinking and reflex 

tearing and, ultimately, irritation, causing 
more of the medication to leave the eye. 
Bunin noted that although many individuals 
appreciate the increased eyelash growth and 
thickness, these changes can cause the drug 
can get caught on the lashes during instillation 
and land on the skin and not in the eye. 

“Because of these effects, only 5% of the 
drop remains in the eye, which is counterpro-
ductive to the intended treatment, and the 
other 95% affects the surrounding structures,” 
Bunin explained. 

Use of the implant also increases quality 
of life for many patients. Those with arthritis 
who cannot effectively instill drops because 
of arthritic effects in the neck and hands and 
patients who are allergic to or are intolerant of 
glaucoma medications are thrilled to have an 
effective alternative to drops. Patients who have 
suffered with the periocular adverse effects also 
report improved quality of life and vision.

A side note is the financial benefit for many 
Medicare patients: The cost of the implant 
is often covered, whereas the cost of the eye 
drops is not—so many patients skimp on their 
medications to cut costs, which means the 
glaucoma is not adequately controlled. The 
bimatoprost intracameral implant offers 24/7 
control, Bunin said.

Ocular surface holiday
Bunin said she has implanted the bimato-
prost intracameral implant in more than 300 
patients so far. The device, which is approxi-
mately 1-mm long, is injected into the anterior 
chamber to reach the targeted tissue and facili-
tate increased aqueous outflow. The biodegrad-
able implant contains 10 micrograms of active 
drug and is designed to dissolve gradually to 
release the medication.

“Its position inside the eye eliminates all of 

the external adverse effects,” she noted. “This 
gives patients a chance to have an ocular sur-
face holiday from the adverse effects associat-
ed with drops.” 

The absence of adverse effects allows the 
normal tissue function to reestablish, redness 
and pigmentation to resolve, and dryness to 
decrease. The beneficial effects can be seen 
after just 2 weeks; at that time, patients can 
have improved by as much as 50% and will 
continue to improve over time, Bunin said. 

When the implant ultimately dissolves, 
patients can return to the drops, which at that 
point are then more effective. One bimatoprost 
intracameral implant is designed to last in 
the eye 4 to 6 months, but in many cases, it 
can last from 6 to 12 months. In clinical trials, 
patients have received repeated bimatoprost 
intracameral implants, but that is not yet 
approved by the FDA. Approval may be forth-
coming in mid-2023.

With the bimatoprost intracameral implant, 
Bunin also reports improvement in glaucoma 
control and in patients’ visual field tests, pre-
sumably because these patients’ eyes are less 
dry and irritated and able to perform the test 
more accurately.

Bunin noted that the technology has trans-
formed her glaucoma practice. 

“The implant is doubly impactful in that it 
not only improves the patients’ quality of life, 
but also the glaucoma care,” she concluded. 
“Giving patients an ocular surface holiday with 
[the bimatoprost intracameral implant] is a 
win-win: improved adherence and glaucoma 
control and improved ocular and periocular 
health and patient quality of life.” 

Lisa Bunin, MD
E: lbuninmd@yahoo.com
Bunin has no financial interest in this subject matter. 
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Shifting approach to dry eye: Address 
the ocular surface preoperatively
Postoperative dry eye disease may lead to patient dissatisfaction

By Lynda Charters; 
Reviewed by Edward J. Holland, MD

Dry eye disease is a major cause of patient 
discomfort after refractive and cataract pro-
cedures, with 28% and 15% of patients who 
underwent LASIK or cataract surgery with 
multifocal IOL implantation, respectively, hav-
ing symptoms of dry eye, according to Edward 
J. Holland, MD, director of cornea services 
at Cincinnati Eye Institute and a professor of 
ophthalmology at the University of Cincinnati 
in Ohio.

Many of these patients with untreated dry 
eye develop decreased vision, and the surgery 
may be seen as the cause of the poor vision.

Preoperative attention to the status of the 
corneal surface also can prevent this postopera-
tive scenario. 

“Look for the disease in your patients about 
to undergo cataract surgery. Discuss the impli-
cations for your patient,” Holland said. “Con-
sider a delay in surgery, especially in patients 
opting for a multifocal IOL, to improve the 
ocular surface.”

An important thing to look for in these 
patients is significant corneal staining, which in 
Holland’s opinion, is a “no-go” sign for surgery. 
“These patients should be managed aggres-
sively to improve the ocular surface,” he said.

The good news for cataract surgery patients 
is the level of management now available, com-
pared with 10 years ago. 

Holland also underscored the importance of 
conventional testing, especially lissamine green 
staining. This test stains the diseased corneal 
surface before epithelial defects develop, and 
Schirmer test can detect Sjorgren disease.

A slit-lamp evaluation is important for detect-
ing loose eyelids, meibomian gland dysfunction 
(MGD), and abnormalities in the lid anatomy. A 

recent advance is the Matrix Metalloproteinase 
9 Point-of-Care Test in Dry Eye (AXIM Biotech-
nologies Inc), which measures the intensity of 
inflammation. Holland also mentioned the im-
portance of screening for tear film osmolarity.

Holland considers meibomian gland imaging 
to be one of the best advances in the past 
decade. This is a great tool to help increase 
patient understanding of the disease process.

Another useful tool is the American Society 
of Cataract and Refractive Surgery ocular sur-
face disease algorithm. 

He advised evaluating the lid and length of 
the meniscus, then lifting the upper lid and 
pulling the lid to detect a floppy lid and superi-
or limbic keratoconjunctivitis. He also pointed 
out that meibomian gland expression is one of 
the easiest steps to judge the patients’ quality of 
life along with lissamine green staining.

A more logical approach 
“Don’t diagnose and play catch-up during the 

postoperative period,” Holland explained. 
“The best approach is to not wait for the 
patient’s symptoms to become apparent after 
the surgery. Preventive management instead 
of treating dry eye later is the goal. Let’s think 
about being better clinicians.”

Holland suggested determining if a patient 
has a deficiency of aqueous tears or primarily 
meibomian gland dysfunction, or a combina-
tion of the two.

“We have a large number of treatments avail-
able to manage these patients,” he said. These 
include artificial tears without preservatives, 
gels, or ointments; and topical anti-inflamma-
tory drugs such as cyclosporine or lifitegrast 
(Xiidra, Novartis). Autologous serum is key for 
patients with conjunctival disease and dry eye.

Eighty-five percent of patients with dry eye 
have MGD; approximately 35% have pure MGD 
and approximately 50% have MGD and aque-
ous tear deficiency. Although physicians are 

Continues on page 29 : Ocular surface

Patients with untreated dry eye disease may develop decreased vision.
(Image courtesy of Edward J. Holland, MD)
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of injection and has resolved within 2 weeks. Patients should be monitored follow-
ing the intravitreal injection [see Patient Counseling Information (17) in the full  
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids 
including YUTIQ may produce posterior subcapsular cataracts, increased intraocu-
lar pressure and glaucoma. Use of cortico steroids 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. 5.3. Risk of Implant 
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tions associated with ophthalmic steroids including YUTIQ include cataract forma-
tion and subsequent cataract surgery, elevated intraocular pressure, which may be 
associated with optic nerve damage, visual acuity and field defects, secondary ocu-
lar infection from pathogens including herpes simplex, and perforation of the globe 
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter, 
randomized, sham injection-controlled, masked trials in which patients with non-
infectious uveitis affecting the posterior segment of the eye were treated once with 
either YUTIQ or sham injection, and then received standard care for the duration of 
the study. Study 3 was a multicenter, randomized, masked trial in which patients 
with non-infectious uveitis affecting the posterior segment of the eye were all 
treated once with YUTIQ, administered by one of two different applicators, and then 
received standard care for the duration of the study. Table 1 summarizes data avail-
able from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ 
(n=226) or sham injection (n=94). The most common ocular (study eye) and non-
ocular adverse reactions are shown in Table 1 and Table 2. 
Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 

Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 
Ocular  

                                                                  YUTIQ                 Sham Injection 
        ADVERSE REACTIONS                 (N=226 Eyes)              (N=94 Eyes) 
                                                                   n (%)                          n (%) 
   Cataract1                                           63/113 (56%)              13/56 (23%) 
   Visual Acuity Reduced                          33 ( 15%)                   11 (12%) 
   Macular Edema                                    25 ( 11%)                    33 (35%) 
   Uveitis                                                   22 ( 10%)                   33 (35%) 
   Conjunctival Hemorrhage                      17 (  8%)                      5 ( 5%) 
   Eye Pain                                                17 (  8%)                    12 (13%) 
   Hypotony Of Eye                                    16 (  7%)                      1 (  1%) 
   Anterior Chamber Inflammation            12 (  5%)                      6 (  6%) 
   Dry Eye                                                  10 (  4%)                      3 (  3%) 
   Vitreous Opacities                                   9 (  4%)                      8 (  9%) 
   Conjunctivitis                                         9 (  4%)                      5 (  5%) 
   Posterior Capsule Opacification              8 (  4%)                      3 (  3%) 
   Ocular Hyperemia                                   8 (  4%)                      7 (  7%) 
   Vitreous Haze                                         7 (  3%)                      4 (  4%) 
   Foreign Body Sensation In Eyes             7 (  3%)                      2 (  2%) 
   Vitritis                                                     6 (  3%)                      8 (  9%) 
   Vitreous Floaters                                     6 (  3%)                      5 (  5%) 
   Eye Pruritus                                            6 (  3%)                      5 (  5%) 
   Conjunctival Hyperemia                          5 (  2%)                      2 (  2%) 
   Ocular Discomfort                                   5 (  2%)                      1 (  1%) 
   Macular Fibrosis                                     5 (  2%)                      2 (  2%) 
   Glaucoma                                               4 (  2%)                      1 (  1%) 
   Photopsia                                                4 (  2%)                      2 (  2%) 

(continued) 

Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 

Ocular  
                                                                  YUTIQ                 Sham Injection 
        ADVERSE REACTIONS                 (N=226 Eyes)              (N=94 Eyes) 
                                                                   n (%)                          n (%) 
   Vitreous Hemorrhage                              4 (  2%)                           0 
   Iridocyclitis                                             3 (  1%)                      7 (  7%) 
   Eye Inflammation                                    3 (  1%)                      2 (  2%) 
   Choroiditis                                              3 (  1%)                      1 (  1%) 
   Eye Irritation                                          3 (  1%)                      1 (  1%) 
   Visual Field Defect                                  3 (  1%)                           0 
   Lacrimation Increased                            3 (  1%)                           0 

Non-ocular 
                                                                  YUTIQ                 Sham Injection 
          ADVERSE REACTIONS            (N=214 Patients)        (N=94 Patients) 
                                                                   n (%)                          n (%) 
   Nasopharyngitis                                    10 (  5%)                     5 ( 5%) 
   Hypertension                                          6 (  3%)                     1 ( 1%) 
   Arthralgia                                                5 (  2%)                     1 ( 1%) 
 1.  Includes cataract, cataract subcapsular and lenticular opacities in study eyes 

that were phakic at baseline. 113 of the 226 YUTIQ study eyes were phakic at 
baseline; 56 of 94 sham-controlled study eyes were phakic at baseline.  

Table 2: Summary of Elevated IOP Related Adverse Reactions  
                                                                 YUTIQ                           Sham  
         ADVERSE REACTIONS               (N=226 Eyes)                (N=94 Eyes) 
                                                                  n (%)                            n (%) 
      IOP elevation ≥ 10 mmHg  
                from Baseline                          50 (22%)                      11 (12%) 
      IOP elevation > 30 mmHg                28 (12%)                        3 (3%) 
   Any IOP-lowering medication             98 (43%)                      39 (41%) 
       Any surgical intervention  
              for elevated IOP                          5 (2%)                          2 (2%) 

Figure 1:   Mean IOP During the Studies 
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Alternative topical ocular antiseptic 
lowers bacterial load with less pain
Hypochlorous acid is more user-friendly than povidone-iodine

By Lynda Charters; 
Reviewed by Thomas W. Hejkal, MD, PhD

Because many people are very sensitive to 
povidone-iodine 5% (Betadine; Alcon), Thomas 
Hejkal, MD, PhD, and colleagues set out to 
identify an alternative ocular antiseptic with 
the potential to cause fewer ocular problems for 
their patients that is also as eff ective at eradicat-
ing surface bacteria. 

Hejkal is a former professor and chairman of 
the Department of Ophthalmology and Visual 
Sciences at the University of Nebraska Medical 
Center and is in private practice at Eye Consul-
tants, PC, in Omaha, Nebraska.

Investigators compared the antimicrobial 
eff ects of hypochlorous acid 0.01% (Avenova; 
NovaBay Pharmaceuticals, Inc) with those of 
povidone-iodine, the standard of care for preop-
erative bacterial control on the ocular surface.

A total of 40 participants (80 eyes) were in-
cluded in this comparative study.1 Swabs were 
obtained from both eyes of each participant, 
and the results served as the baseline values. 

One eye of each patient was treated with 
hypochlorous acid and the other with povi-
done-iodine. After the eyes were exposed to the 
antiseptic agents for 1 minute, the investigators 

took swabs of the inferior conjunctiva and pos-
terior lower eyelid margin from both eyes and 
then plated the samples onto blood agar plates. 

Hejkal explained that the eyes treated with 
povidone-iodine were rinsed with sterile 
saline and then a second swab was taken. The 
numbers of colony-forming units (CFUs) were 
recorded after 2 days. In addition, patients were 
asked to rate the level of irritation that they 
experienced associated with each antiseptic. 

Comparative results
The study authors showed that both antiseptic 
agents achieved a signifi cant reduction in CFUs 
compared with baseline (P < .001 for hypo-
chlorous acid; P = .002 for povidone-iodine). 
The mean respective reductions in the log CFUs 
± the 95% CI were 0.850 ± 0.387 or greater and 
0.749 ± 0.385 or greater.1

“These reductions were equivalent to a 
mean reduction of 86% or greater (95% 
CI, 66%-94%) for hypochlorous acid and 
82% or greater (95% CI, 57%-93%) for 
povidone-iodine,” Hejkal explained. 

The study confi rmed what is common 
knowledge for doctors who do intraocular in-
jections—that povidone-iodine causes irritation 
in many patients. Substantial irritation was 

reported in 31 of the 40 participants due to the 
instillation of povidone-iodine; however, no in-
dividuals reported any irritation resulting from 
use of topical hypochlorous acid.

Another interesting fi nding: The CFUs 
increased in 17 of the eyes treated with povi-
done-iodine after they were rinsed with saline.1

“Both antiseptic agents were eff ective in 
reducing the ocular bacterial load. However, 
hypochlorous acid was not irritating to the eye,” 
the investigators concluded.1

Hejkal described his experience with testing 
the 2 formulations in his own eyes. He found 
that povidone-iodine instillation was suffi  ciently 
irritating to interfere with his work for the re-
mainder of the day. In contrast, the hypochlor-
ous acid actually felt “somewhat soothing in the 
eye,” he said. Hejkal reported using hypochlor-
ous acid as an alternative to povidone-iodine. 

Thomas W. Hejkal, MD, PhD
E: tom@eyeconsultantspc.com
Hejkal has no � nancial disclosures related to this 

content. 

Reference
1. Hejkal TW, Maloley LA, Kaddoura L. Hypochlor-
ous acid 0.01% vs povidone-iodine 5% for ocular 
antisepsis. J Vitreoretin Dis. 2022;6(2):132-137. 
doi:10.1177/24741264211013622

good at managing aqueous tear defi ciency better 
than MGD, Holland suggested using lipid-based 
lubricants, topical azithromycin, or doxycycline 
to decrease infl ammation and bacterial fl ora at 
low doses of 50 mg once daily.

Many eff ective devices are commercially 
available to address dry eye, such as those that 

provide thermal treatment to the anterior or pos-
terior lids, microblepharoexfoliation to address 
anterior lid margin to eliminate both anterior 
blepharitis and biofi lm over the meibomian 
glands. Varenicline solution (Tyrvaya, Oyster 
Point Pharma) is a preservative-free nasal 
spray that is an alternative treatment to 
the anti-infl ammatories. The standard is 
twice daily dosing. 

Holland’s primary take-home mes-
sage is physicians should consider more 

aggressive diagnosis and treatment of patients 
preoperatively and post operatively, reduce 
or eliminate preserved drops, and consider 
prolonged therapy with steroids in the postoper-
ative period. 

Edward J. Holland, MD
E: eholland@holprovision.com
This article is adapted from Holland’s presentation 
at the American Society of Cataract and Refractive 
Surgery’s 2022 annual meeting, held in April in 

Washington, DC. He is a consultant for numerous 
companies that manufacture products to treat dry eye.
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Complete and long-lasting resolution of NK for most patients*1-4

•  Up to 72% of patients achieved complete corneal healing in clinical trials*†1-3

•  80% of these patients remained healed at 1 year (REPARO trial)*4

* Resolution was evaluated in clinical trials as complete corneal healing, defined as the absence of staining in the lesion area and  
no persistent staining in the rest of the cornea after 8 weeks of treatment and as <0.5-mm lesion staining at 48-week follow-up.1-3

†  Key study findings were after 8 weeks of treatment, 6 times daily. REPARO (Study NGF0212): 52 European patients with 
neurotrophic keratitis (NK) in 1 eye per group; 72% of patients completely healed; vehicle response rate 33.3%.  
Study NGF0214: 24 US patients with NK in 1 or both eyes per group; 65.2% completely healed; vehicle response rate 16.7%.2,3

For the treatment of all stages  
of neurotrophic keratitis (NK) 

Important Safety Information
WARNINGS AND PRECAUTIONS
Use with Contact Lens
Contact lenses should be removed before applying 
OXERVATE because the presence of a contact lens  
(either therapeutic or corrective) could theoretically  
limit the distribution of cenegermin-bkbj onto the area  
of the corneal lesion. Lenses may be reinserted 15  
minutes after administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort 
such as eye pain during treatment. The patient should  
be advised to contact their doctor if a more serious eye 
reaction occurs.
ADVERSE REACTIONS
In clinical trials, the most common adverse reaction was 
eye pain following instillation which was reported in 
approximately 16% of patients. Other adverse reactions 
occurring in 1% to 10% of OXERVATE patients and more 
frequently than in the vehicle-treated patients included 
corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
There are no data from the use of OXERVATE in pregnant 
women to inform any drug associated risks.

Lactation
The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical 
need for OXERVATE, and any potential adverse effects  
on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE 
in pediatric patients 2 years of age and older is supported 
by evidence from adequate and well-controlled trials of 
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution 
0.002% (20 mcg/mL) is indicated for the treatment  
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),  
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc. 
at 1-833-366-7387 or FDA at  1-800-FDA-1088 or  
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing 
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package 
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.  
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212). 
Dompé U.S. Inc., 2016. 
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See more clinical data 
OXERVATE.com/hcp
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Brief Summary of full Prescribing Information 
Consult the full Prescribing Information for complete 
product information, available at  
www.oxervate.com/prescribing-information.

INDICATIONS AND USAGE 
OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% 
is indicated for the treatment of neurotrophic keratitis. 

DOSAGE AND ADMINISTRATION 
General Dosing Information 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration.
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior to 
using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration

Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

WARNINGS AND PRECAUTIONS
Use with Contact Lens

Contact lenses should be removed before applying 
OXERVATE because the presence of a contact lens 
(either therapeutic or corrective) could theoretically limit 
the distribution of cenegermin-bkbj onto the area of the 
corneal lesion. Lenses may be reinserted 15 minutes after 
administration.
Eye Discomfort

OXERVATE may cause mild to moderate eye discomfort such 
as eye pain during treatment. The patient should be advised to 
contact their doctor if a more serious eye reaction occurs.

ADVERSE REACTIONS
Clinical Studies 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.
In two clinical trials of patients with neurotrophic keratitis, 
a total of 101 patients received cenegermin-bkbj eye 
drops at 20 mcg/mL at a frequency of 6 times daily in the 
affected eye(s) for a duration of 8 weeks. The mean age 
of the population was 61 to 65 years of age (18 to 95). The 
majority of the treated patients were female (61%). The most 
common adverse reaction was eye pain following instillation 
which was reported in approximately 16% of patients. Other 
adverse reactions occurring in 1-10% of OXERVATE patients 
and more frequently than in the vehicle-treated patients 
included corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary 
There are no data from the use of OXERVATE in pregnant 
women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or 
rabbits during the period of organogenesis did not produce 
adverse fetal effects at clinically relevant doses. In a 
pre- and postnatal development study, administration of 
cenegermin-bkbj to pregnant rats throughout gestation and 
lactation did not produce adverse effects in offspring at 
clinically relevant doses.
Lactation 
Risk Summary
There are no data on the presence of OXERVATE in human 
milk, the effects on breastfed infant, or the effects on 
milk production. The developmental and health benefits 
of breastfeeding should be considered, along with the 
mother’s clinical need for OXERVATE, and any potential 
adverse effects on the breastfed infant from OXERVATE.
Pediatric Use 
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE in 
this population is supported by evidence from adequate and 
well-controlled trials of OXERVATE in adults with additional 
safety data in pediatric patients from 2 years of age and older. 
Geriatric Use 

Of the total number of subjects in clinical studies of 
OXERVATE, 43.5 % were 65 years old and over. No overall 
differences in safety or effectiveness were observed 
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis and Mutagenesis 
Animal studies have not been conducted to determine the 
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility  
Daily subcutaneous administration of cenegermin-bkbj  
to male and female rats for at least 14 days prior to  
mating, and at least 18 days post-coitum had no effect  
on fertility parameters in male or female rats at doses up  
to 267 mcg/kg/day (1709 times the MRHOD). 
In general toxicology studies, subcutaneous and ocular 
administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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Blunting the edge 
on sharps injuries 
Reducing incidents can curtail cases of infection and transmission

By Louise Gagnon; 
Reviewed by Khaldon Abbas BSc

Sharps injuries (SIs) within health care settings 
are common and pose risks such as transmis-
sion of blood-borne diseases. Safety-engineered 
devices and techniques have the potential to 
minimize these injuries.

During a presentation at the 2022 Canadian 
Ophthalmological Society Annual Meeting and 
Exhibition in Halifax, Nova Scotia, Canada, 
Khaldon Abbas, BSc, a medical student at the 
University of British Columbia in Canada, pre-
sented fi ndings from a literature review citing 
data from the World Health Organization that 
approximately 3 million sharps injuries happen 
annually among the global health care work-
force of 35 million.

The review included 47 articles examin-
ing sharps or scalpel injuries in health care 
settings. Abbas noted that in the US, most 
SIs occur in the operating room (OR) setting, 
and 47.9% of SIs in 2020 occurred in the OR, 
according to EPINet.

Moreover, sharps are usually contaminated 
prior to injury. According to EPINet reports 
from 2010 to 2020, an average of 90.4% of 
sharps were contaminated before injury. 

“The percentage of sharps injuries that we 
get published through the literature is actually 
most likely underestimated,” Abbas said. “We 
think that the percentages are higher than 
what they are. Some studies highlight diff erent 
percentages, but it is estimated that between 
26% [and] 90%, of the SIs are underreported.”

SIs are a common cause of pathogen expo-
sure, and the 3 most common diseases that 
have been studied and associated with an SI are 
hepatitis B, hepatitis C, and HIV, according to 
Abbas. Specifi cally, Abbas said the transmission 
risk from an SI is estimated to be 1 in 3 for hep-
atitis B, 1 in 30 for hepatitis C, and 1 in 300 for 
HIV. The incidence of hepatitis B virus infection 
because of an SI has declined due to increased 

hepatitis B vaccination of health care workers.
Within ophthalmology practices, SIs were 

most common in ORs (60.8%); nurses sustained 
the most injuries (36%), followed by surgeons 
(26%). Moreover, Abbas noted that in one study, 
fellows in training sustained most injuries 
(24%), followed by nurses (23%). Most injuries 
occurred during procedures (31.3%) and sharps 
disposal/cleaning (29.4%). Within all hospital 
ORs, the most frequent sources of injury were 
suturing needles (43.4%) and scalpels (17%).

Ophthalmic staff  are at a great risk of sus-
taining such injuries due to the microsurgical 
nature of the specialty, Abbas explained. 

“Ophthalmic surgeons often operate under 
magnifi cation and with minimal background 
lighting,” he said. “We believe this puts ophthal-
mologists at risk of sustaining a sharps injury. 
The minimal background lighting can increase 
the risk of instrument mishandling.”

Abbas noted the psychological and economic 
costs of Sis include infectious disease testing, 
treatment/prophylaxis, and staff  absence, 
which Abbas pointed out has been reported to 
average approximately $747 per injury. 

Anxiety and depression have been reported 
in 67.8% of health care workers with an SI, ac-
cording to Abbas, and health care workers also 
had a statistically higher likelihood of posttrau-
matic stress disorder (odds ratio, 4.28).

The hazard associated with percutaneous 
Sis has encouraged behavior change and the 
emergence of safety-engineered surgical sharps, 
explained Abbas, adding that the spread of the 
monkeypox virus is also a worry.

“Interestingly...poxviruses including monkey-
pox can be transmitted as a result of a sharps 
injury,” said Abbas, who noted that concern 
about COVID-19 transmission from a positive 
patient to a surgeon via an SI is unfound-
ed because transmission of COVID-19 is 
through respiratory transmission.

Abbas said key measures to limit 
SIs include continuous safety behaviors, 

education and training, use of safety scalpels 
with retractable sheaths, and the combination 
of a scalpel blade remover and hands-free 
passing technique.

A premounted size 15 blade might also 
allow less disposal injury than scalpel blades 
that must be mounted on a handle. Abbas 
noted that the Bard-Parker scalpel with a size 
15 blade remains the instrument of choice for 
blepharoplasty among oculoplastic surgeons. 

“The uptake of safety devices such as safety 
scalpels may be limited by usability problems 
and concerns about cost,” Abbas noted. 

Oculoplastic surgeons might benefi t the most 
from sharps safety devices because a study 
from 2016 found that most injuries occurred 
during oculoplastics procedures, Abbas said, 
adding that numerous other steps also can be 
taken to prevent SIs, such as avoid leaving 
sharps lying around, avoid resheathing used 
needles, avoid bending/breaking needles 
before discarding them, place damaged sharps 
containers inside a larger sharps container and 
then lock and label the container.

Other steps include ensuring that the aper-
ture of the sharps container is closed to prevent 
spillage or tampering, avoiding carrying sharps 
containers by the handle and away from the 
body, and keeping all sharps waste in a desig-
nated and secure area until it is collected. 

“Studies demonstrate that safety devices 
may be helpful in reducing sharps injuries. 
However, there are currently no studies that 
examined the role of these devices in ophthal-
mology settings,” Abbas said. “We need studies 
to show the eff ectiveness of safety-engineered 
devices in preventing SIs in ophthalmology 
ORs so we can better elucidate their eff ective-

ness in this setting.” 

Khaldon Abbas, BSc
P: 604-822-2211
Abbas has no � nancial disclosures related 

to this content.
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Retinal camera unlocks back-of-eye secrets
When paired with SD-OCT, it also can be used to evaluate photoreceptors

By Louise Gagnon; 
Reviewed by Paola L. Oquendo, MD

An adaptive optics (AO) retinal camera has been 
used to measure photoreceptors preoperatively 
and following macular hole (MH) surgery to 
assess any changes in cone density, according 
to research presented by Paola L. Oquendo, MD, 
at the 2022 Canadian Ophthalmological Society 
annual meeting and Exhibition held recently in 
Halifax, Nova Scotia. 

“We hypothesized that cone density will 
change following macular hole closure,” said 
Oquendo, a vitreoretinal clinical research fellow 
at St Michael’s Hospital/Unity Health Toronto, 
Department of Ophthalmology and Vision 
Sciences at the University of Toronto. “This 
is because it is likely that the temporal retina 
stretches to close the macula hole. This could 
possibly result in a reduction of cone density 
temporally.”

Discussing MH and photoreceptor changes 
using high-resolution imaging with adaptive op-
tics, Oquendo described results of a small study 
that used an AO retinal camera (rtx1; Imagine 
Eyes) and spectral-domain optical coherence 
tomography (SD-OCT) to evaluate the photore-
ceptors in patients with various morphology of 
MH and the changes following surgical closure.

Individuals presenting to the Kensington 
Vision and Research Centre in Toronto with 
idiopathic MH needing pars plana vitrectomy 
and membrane peeling were included in the 
study. Patients underwent extensive imaging 
(SD-OCT, IOL Master, Optos, and AO testing) 
before surgery and at 3 months postoperatively, 
according to Oquendo.

In terms of results with 8 patients (8 eyes) 
with idiopathic MH, cone density before surgery 
was 11,793.92 mm3 and at 3 months postoper-
atively was 12,181.6 mm3. In addition, preoper-
ative spacing was 24.2%, and postoperatively it 
was 23.1%. Preoperative regularity was 85.8%, 
and postoperative regularity was 85.1%. Five 

patients had MH stage 2, 3 patients had stage 
3, and 1 patient had stage 4. All had successful 
closure of the MH.

“There was no statistical diff erence in cone 
density, regularity, or dispersion when com-
paring pre- and postoperatively,” Qquendo 
explained. “The sample size was relatively 
small, but the study demonstrated that AO 
(rtx1 retinal camera) may be a useful method of 
assessing integrity of the cone mosaic following 
macular hole repair.”

Oquendo said due to the small sample size, 
future research will involve a bigger sample. 

“We would like to continue recruiting 
patients to enlarge the sample size and get 
more meaningful data,” Oquendo said. “This 
initial study was a pilot project to assess the 
cone mosaic before and after surgery. Larger 
studies will be useful to assess AO imaging 
biomarkers with variations in surgical tech-
nique for macular hole closure.”

The study looked at the eff ect on cone mosaic 
follow MH surgery, explained Oquendo. 

“It is well reported that there is a shift of the 
retina after surgical repair of the macular hole,” 
Oquendo added. “However, there are very few 
studies that describe the cone mosaic after surgi-
cal repair of MHs.” 

Oquendo pointed out this is the fi rst describ-
ing the change in cone mosaic from baseline. 

“It is important to know the integrity and 
changes in the cone mosaic in macular hole to 
better understand the mechanism of closure 
and identify imaging biomarkers that may be 
associated with better functional outcomes,” 
Oquendo said. 

One of the limitations of the technol-
ogy is that its use can be time intensive 
for clinicians, explained Rajeev H. Muni 
MD, senior author on the study, and a 
vitreoretinal surgeon at St Michael’s Hos-
pital/Unity Health Toronto and Kens-
ington Eye Institute, and vice-chairman 
of clinical research in the Department 

of Ophthalmology and Vision Sciences at the 
University of Toronto. 

“There is some training that is required before 
learning how to effi  ciently obtain images,” Muni 
explained. “However, if the patient moves or 
does not fi xate on the target, it can be diffi  cult 
to acquire images. As a result, in some cases the 
image acquisition process is time consuming. 
Furthermore, depending on the objective, per-
forming imaging in many quadrants and several 
eccentricities will take more time.”

The AO retinal camera will likely have an 
adjunctive imaging role to SD-OCT, Muni noted. 

“Both machines are diff erent, and this is not 
a replacement for SD-OCT,” he added. “This 
imaging device provides a very high-resolution 
image of the cone mosaic, and I think it will be 
complementary to SD-OCT. Currently, I believe it 
has a lot of potential in research, as we discover 
novel imaging biomarkers that are associated 
with functional outcomes in various diseases.”

An advantage of the AO retinal camera is that 
it is user-friendly and not a challenging technol-
ogy, according to Oquendo. 

“The learning curve is rapid,” Oquendo added. 
“It is not diffi  cult to use, although it can be 
challenging to obtain high-quality imaging in 
some cases.”

Moreover, the AO retinal camera has been 
used for conditions other than MH, Muni noted.

“There are several applications in both 
medical and surgical retina, and these will keep 
expanding as we learn more and get more expe-
rience,” Muni pointed out. “There has been a lot 

of research already in diabetic retinopathy 
and hereditary eye disease..” 

Paola L. Oquendo, MD
P: 416/978-4321

Oquendo had no relevant � nancial disclosures 
related to this content.

Rajeev H. Muni MD
P: 416/928-2132
Muni is a consultant for Alcon, Bausch + Lomb, 
Bayer, Novartis, and Roche. He has received grants/

research funding from Bayer, Novartis, and Roche.
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Causes of ocular inflammation 
linked to AAV gene therapy 
Inflammation may be subtle and correlate with loss of therapeutic efficacy

By Lynda Charters; 
Reviewed by Christine N. Kay, MD

Low-grade inflammation seems to be associ-
ated with baseline disease in inherited retinal 
dystrophies (IRDs), according to Christine N. 
Kay, MD, a surgeon at Vitreoretinal Associates, 
in Gainesville, Florida.

Examples include zonular instability in 
cataract surgeries resulting in intraocular lens 
dislocations in retinitis pigmentosa (RP), pres-
ence of anterior vitreous cells, cystoid macular 
edema in RP, and retinal antibodies in serum 
samples from patients with RP. A murine study 
found that inflammation preceded retinal 
degeneration in CNGB1 mice.1

Thus, it can be argued that patients with 
IRDs may be predisposed to inflammation, 
and adeno-associated virus (AAV)–based gene 
therapy in these patients may trigger severe 
inflammatory responses that can lead to per-
manent visual loss in some.

In phase 1/2 trials of gene therapy for 
RPE65-associated Leber congenital amaurosis, 
choroideremia, and RPGR-associated X-linked 
RP, ocular inflammation was dose-dependent, 
Kay said, with patients receiving higher doses 
at risk for vitritis, retinitis, and choroiditis.2-4

“At . . . best . . . gene therapies treat disease 
and restore/rescue function,” Kay explained. 
“At worst . . . [they introduce] a new antigen 
and creat[e] a new problem.”

Inflammation culprits
Among the numerous factors that stimulate 
inflammation are delivery mode, vector/cap-
sid manufacturing, promoters and transgene 
expression, surgical considerations, host 
characteristics, and dose (the most clinically 
relevant inflammation occurs with doses of 1 
x 1011 vg/eye or higher).5

Delivery
The immune response varies according to 
the mode of administration (subretinal vs in-
travitreal). Most trials today evaluate vectors 
injected subretinally, whereas suprachoroidal 
injections are used less frequently.

“Intravitreal delivery . . . is [generally] 
more inflammatory than subretinal delivery 
and can lead to increased aqueous vector 
levels, increased systemic biodistribution to 
spleen/lymph nodes, [and] increased system-
ic dissemination from . . . anterior chamber 
[outflow],” Kay said. This dissemination, in 
turn, can trigger more “neutralizing antibody 
responses, which can interfere with effective 
transgene expression and lead to greater hu-
moral responses and . . . reduced therapeutic 
efficacy.” 

Vector/capsid manufacturing
Regarding the vector capsid serotype, base-
line immunity can be species-dependent. 
Dose-dependent increases in binding and 
neutralizing antibodies after AAV injection 
and in increased serum levels of binding 
antibodies appear to be correlated with 
inflammation. But injection dose is the most 
important factor affecting increased serum 
antibody level. 

In terms of the roles that vector design 
and manufacturing play in inflammation, 
we need to know more about the effects of 
the production platform (triple transfection 
in HEK293 cells and herpes- and baculovi-
rus-based systems), of the empty capsid ratio 
(which correlates with increased transduc-
tion efficiency), and of process residuals and 
contaminants. 

Nevertheless, as previously noted, it is 
vector dose that correlates most closely with 
the inflammatory response.6

Promoters
A correlation has been observed between AAV 
toxicity and cis-regulatory sequences.7 As Xiong 
et al report, ubiquitous promoters (retinal 
pigment epithelial promoters) were more toxic 
than photoreceptor-specific promoters. It may 
be that ubiquitous promoters drive higher levels 
of transgene expression in more cell types.

Surgical considerations
Surgical delivery of AAV plays a role in 
inflammation. Proinflammatory factors of sur-
gery include variability in bleb size, location, 
and dilution with BSS; surgery-related adverse 
events (particularly hemorrhage); operative 
duration; and vitreous egress of the vector.

Host characteristics
These include patient age, pigmentation, 
immune system hyperactivity, human leuko-
cyte antigen type, and neutralizing antibodies. 
AAV can immediately activate innate pattern 
recognition receptors that lead to the release of 
inflammatory cytokines and type I interferons. 
A delayed (adaptive) immune response occurs 
days or weeks after innate immunity. A cellular 
response can result in increased T cells and a 
humoral response in increased B cells, plasma 
cells, and antibodies.  

Christine N. Kay, MD
E: christinenkay@gmail.com
This article was adapted from Christine Kay’s presentation 
at the 25th annual meeting of the American Society of 
Gene & Cell Therapy in May 2022. Kay is an investigator for 
and consultant to numerous companies involved in retinal 
gene therapy research. 
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Visit VABYSMO-HCP.com

Please see Brief Summary of VABYSMO full Prescribing 
Information on the following page.
*Dosing Information:
  In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of 
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and 
visual acuity evaluations 8 and 12 weeks later to inform whether to extend 
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W 
(weeks 20, 28, 36, and 44).

   In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed 
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week 
interval reductions based on CST and visual acuity evaluations through 
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the 
first 6 doses, followed by Q8W dosing over the next 28 weeks. 

   Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed 
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses. 
Patients should be assessed regularly and the dosing regimen reevaluated 
after the first year.

   CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence 
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12 
weeks; Q16W=every 16 weeks. 

   References: 1. VABYSMO [package insert]. South San Francisco, CA: 
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East 
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert]. 
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®

(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc; 
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San 
Francisco, CA: Genentech, Inc; 2022.

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor 
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated 
for the treatment of patients with Neovascular (Wet) Age-Related 
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular 
inflammation, in patients with active intraocular inflammation, 
and in patients with known hypersensitivity to faricimab or any 
of the excipients in VABYSMO.
Warnings and Precautions
•  Endophthalmitis and retinal detachments may occur following 
intravitreal injections. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management. 

•  Increases in intraocular pressure have been seen within 60 
minutes of an intravitreal injection. 

•  There is a potential risk of arterial thromboembolic events 
(ATEs) associated with VEGF inhibition. 

Adverse Reactions
The most common adverse reaction (≥5%) reported in patients 
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at (888) 835-2555.

WHERE 2 WORLDS MEET

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark 
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v2.0) 07/22

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  Endophthalmitis and retinal detachments [see Warnings and 

Precautions (5.1)]
•  Increase in intraocular pressure [see Warnings and Precautions 

(5.2)]
•  Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in other clinical trials 
of the same or another drug and may not reflect the rates observed 
in practice.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
in immunoassays. The detection of an immune response is highly 
dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison 
of the incidence of antibodies to VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major 
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective 
contraception prior to the initial dose, during treatment and for at 
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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cell & gene therapy

By Lynda Charters; 
Reviewed by Paul A. Sieving, MD, PhD

X-linked retinoschisis (XLRS) is a congenital 
disorder that results in visual impairment in 
boys at an early age. No treatment is available, 
and surgical repair fails in many cases. Retinal 
damage in the periphery includes tears, retinal 
surface bubbling, scarring, and fibrosis.

XLRS affects the retina both structurally and 
functionally, ie, splitting of the retinal layers 
across the macula and periphery and cysts 
present; an increased risk for hemorrhage and 
detachment; and on electroretinography (ERG), 
interrupted transmission from the a-wave to the 
b-waves (from the rods to the bipolar cells) and 
reduced or lost ERG b-wave. The retinoschisin 
1 (RS1) protein is localized to the rod inner seg-
ment and the outer plexiform layer synapses. 

Investigators have reported good progress in 
determining how the disease works in the eye; 
however, a downside is the inflammation that 
seems to accompany treatment with increased 
dosing. Paul Sieving, MD, PhD, described recent 
study outcomes and focused on the inflam-
matory component associated with treatment. 
Sieving is the Neil and MJ Kelly Presidential 
Chair and director of the Center for Ocular Re-
generative Therapy at University of California, 
Davis in Sacramento.

XLRS research
The XLRS protein is not exclusive to the eye, 
according to Sieving, and is found in the lung 
as well.1 Other authors suggested the role of the 
protein in lung carcinoma; they found that in 
lung adenocarcinoma, the prognosis is worse 
if the tissue has low expression of RS1 protein, 
indicating that the protein may be seen by the 
systemic circulation,2 Sieving explained.

Regarding the protein localization, investiga-

tors reported that an element of the synapses, 
the trip channel (conductance channel) was 
found to be missing in Rs1 knockout retinas in 
mice, which impairs signaling of the synapses 
to the bipolar cells.3 After therapy, in a normal 
retina, the molecules of the signaling cascade 
are tightly localized to the dendritic tips; in con-
trast, in the knockout model, the molecules are 
delocalized along the shaft of the dendrites.

In Sieving’s laboratory where they construct-
ed a knockout transgenic mouse model that 
replicated human disease, ERG images showed 
the presence of the a-wave and the absence of 
the b-wave.

The investigators then created a vector 
to treat this scenario and injected it into the 
middle of the vitreous. They found Rs1 protein 
expression in the wild-type mouse retina and 
in the AAV-Rs1 vector-treated retinas, in which 
the Rs1 expression was restored and the schisis 
cavities were absent; however, the untreated 
knockout retina showed schisis cavities and no 
Rs1 expression, Sieving reported.

Likewise, the retinal structure also was 
restored after the vector treatment, and the 
b-wave recovered.

The next step in Sieving’s research involved 
testing the vector injected into the vitreous 
in a human phase 1/2a clinical trial.4 Four 
doses were tested (1e9-3e11) in 12 patients. He 
reported one particular patient of interest who 
had cavities before dosing, but the cavities were 
sealed shut by 14 days after dosing. “We are 
viewing this result as some evidence of biologic 
activity,” he commented.

Inflammation development
The first 2 lower doses in the phase 1/2a 
study were not associated with inflammation. 
Last-onset inflammation developed in one 
patient who received dose 1e10 that resolved 

with oral steroid therapy; another patient had 
preexisting neutralizing antibody and had a 
very strong antibody response that was main-
tained without signs of clinical inflammation.

Three patients on the highest dose had 
varying degrees of ocular inflammation; pre-
treatment with a steroid was not administered 
to 2 patients but was administered to the 
third patient, who despite the pretreatment 
developed “considerable” inflammation, but 
the cavities closed. “This means that ocular in-
flammation cannot always be averted despite 
predosing with steroids,” Sieving said.

The next step was a return to the mouse 
model to study the retina transcriptome at 
baseline and after dosing. The findings were 
interesting because a young mouse had many 
upregulated genes associated with immune 
system processes. 

Baseline inflammatory contribution
Sieving reported that the degree of inflamma-
tion after vector treatment in these patients 
was correlated roughly with the baseline 
CD4+/CD8+ cell level. In addition, cytokines 
and interferon-γ levels also were upregulated 
after vector treatment, which was unexpected 
because these are systemic immune markers. 

Paul Sieving, MD, PhD
E: pasieving@ucdavis.edu
This article is adapted from Sieving’s presentation at the 
American Society of Gene and Cell Therapy 25th Annual 
Meeting in Washington, DC. He is a cofounder of VegaVect, 
Inc and Avista Therapeutics and on the scientific advisory 
boards of SparingVision and the Institute of Molecular 
Ophthalmology Basel.

AAV-RS1 trials for X-linked retinoschisis: 
the good, the bad, and the inflamed
Inflammation often accompanies treatment, can cause issues for patients

 THE FULL ARTICLE, 
INCLUDING REFERENCES, 
CAN BE FOUND ONLINE
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special report
I N F E CT I O N  C O N T R O L

Investigators get to the pathogenic 
roots of ocular infections

Identifying microorganisms is key to selecting treatment

By Louise Gagnon

Results of a retrospective study published in 
the Iranian Journal of Public Health detailed 
the pathogenic bacterial and fungal profiles 
of ocular infections and also showed that 
specimens from the cornea were the most 
commonly submitted specimens to microbi-
ology laboratories. Investigators conducted a 
cross-sectional investigation of ocular speci-
mens obtained from patients who were treated 
for ocular infections at the Farabi Eye Hospi-
tal, a facility with patients from all regions of 
Iran, both rural and urban. 

The specimens were collected from 2011 to 
2018, and results were reviewed in a retro-
spective fashion. 

“We aimed to determine the spectrum of 
responsible bacterial and fungal agents in pa-
tients with suspected ocular infections referred 
to [the hospital],” the authors wrote. 

The authors explained that it’s important to 
identify microorganisms because they can be 
linked to ocular infections. “If ocular infections 
are untreated, severe morbidities may arise,” 
the authors wrote. “Isolation of the offending 
microorganisms is essential, as patterns vary 
with geographic location.”

The authors also pointed out appropriate 
antibiotic treatment can be determined by ac-
curate identifying microorganisms. They noted 
that changes in the ocular surface commen-
sals can cause infections such as blepharitis, 
keratitis, conjunctivitis, canaliculitis, orbital 
cellulitis, and endophthalmitis.

A total of 16,656 ocular samples were 
evaluated. The mean age of patients was 48.31 
years, and most were men (60.33%). The larg-
est represented group in the study was men 
in their 70s. Investigators also obtained data 

such as hospitalization status at the time the 
specimen was collected, specimen collection 
sites, Gram stain reports, and culture results. 
In terms of methods, heat-fixed smears were 
prepared on alcohol-cleansed microscope 
slides for smear and Gram staining, with 
inoculations performed onto various culture 
media, the authors explained. 

The cornea was the most sampled site, with 
49.24% of specimens. It accounted for the 
largest number of specimens regardless of sea-
sons, making up 43.88% of specimens in the 
winter and 51.83% in the summer. After the 
cornea, the conjunctiva and vitreous humor 
were most sampled. Other specimens obtained 
from aqueous humor, contact lens solution, 
lacrimal drainage system, lacrimal sac, eyelid 
ulcer, orbit, foreign body, orbital implant, 
buckle, and dermoid cyst. 

Investigators noted that no documentation 
was available to support that all patients had 
presented their contact lens cases for sampling 
over the entire study period. Of the 8201 cor-
nea specimens, only 600 (7.3%) were accom-
panied by a sample of contact lens solution.

Of the 16,656 total smears, microorganisms 
were not seen in 9432 (56.63%). There were 
microorganisms seen in the rest of the smears 
(7224). Gram staining of those 7224 microor-
ganisms revealed that 6515 were bacteria, 672 
were fungi, and 37 contained both bacteria 
and fungi. “Most positive culture results were 
bacterial, and only approximately 10% of 
cases were fungal,” the authors wrote. 

Of positive Gram staining bacterial spec-
imens, 56.5% demonstrated gram-positive 
cocci, the authors noted. 

Of the total number of smears where 
microorganisms were seen (7224) and Gram 
stained, most appear to have been from 

patients who were not hospitalized and were 
outpatients: 440 of 672 smears with fungi 
(65.48%), 4567 of 6515 smears with bacteria 
(70.10%), and 32 of 37 of smears with both 
bacteria and fungi (86.49%). 

The most isolated bacteria were Pseudomo-
nas aeruginosa (17.77%), Staphylococcus epi-
dermidis (13.80%), Streptococcus pneumoniae 
(13.27%), Streptococcus viridans (12.23%), and 
Staphylococcus aureus (11.18%). Among 733 
cases with cultures positive for S aureus, 22 
were reported as being methicillin-resistant. 
The most isolated fungal microorganisms were 
Fusarium species, followed by Aspergillus 
species, and Candida albicans. 

The authors noted that some of the 
strengths of this investigation were the sample 
size and extended study duration. “To our 
knowledge, this is the largest study on the 
bacterial and fungal profiles of ocular infection 
in the literature,” the authors concluded. 

The authors noted that the investigation 
had numerous limitations. One limitation was 
that in 43 (5.89%) of the 730 specimens with 
positive fungal culture, the exact type of fungi 
was not mentioned. 

They also noted that a major limitation was 
the failure to measure the incidence of ocular 
infections. Moreover, they were unable to 
pinpoint the associated risk factors for ocular 
infections. The authors also identified a lack 
of data on clinical diagnosis, antibiotic sus-
ceptibility, and concomitant medical reports 
of cases.

The authors recommended that future 
studies incorporate clinical examinations 
and predisposing factors—eg, occupational 
exposure, history of trauma, or contact lens 
wear—while considering comorbidities and 
clinical outcomes. 
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By Lynda Charters; 
Reviewed by Lot�  Merabet, OD, PhD, MPH, 
and Jessie Cronan

Cortical/cerebral visual impairment (CVI), a con-
dition related to brain injury, is visual impair-
ment resulting from damage to the visual path-
ways in the brain. Unfortunately, CVI is all too 
common although not frequently diagnosed. 

And therein lies the problem.
CVI is the leading cause of pediatric visual 

impairment and blindness in the United States 
and developed countries worldwide,1 accord-
ing to Lotfi  Merabet, OD, PhD, MPH. Merabet 
is an associate professor of ophthalmology at 
Harvard Medical School and director of the 
Laboratory for Visual Neuroplasticity, Schep-
ens Eye Research Institute, Massachusetts Eye 
and Ear, in Boston. Merabet also is on the CVI 
Steering Committee of the Perkins School for 
the Blind in Watertown, Massachusetts. 

“There has been a fundamental shift in the 
clinical profi le of visual impairment in pedi-
atric populations, and the Perkins population 
mirrors this perfectly,” Merabet said.

From the 1950s to the 1980s, children 
enrolled at Perkins were typically profoundly 
blind due to a disease or pathology at the ocu-
lar level such as infection, inherited disease, or 
retinopathy of prematurity. Since then, a shift 
has occurred, with children presenting with 
a more complex profi le. They were visual im-
paired and often had learning disabilities and 
motor and/or language issues. The source of 
those issues was not in the eye but from brain 
damage, he explained.

“This diff erence in pediatric blindness is 
important from clinical and scientifi c stand-
points as well as an educational standpoint,” 
Merabet said.

Recognizing the source of brain-based visual 

disabilities is the key to the early intervention 
in aff ected children. In light of that, Merabet 
and other investigators are attempting to deter-
mine the inherent diff erences in these children. 
Specifi cally, they want to learn how visual 
impairment caused by damage to the brain is 
diff erent from visual impairment at the level of 
the eye.

Current understanding of CVI 
What investigators found is that aff ected 
children may have sustained a neurologic 
complication or brain injury during the time of 
development, usually at birth or shortly there-
after. Some children may have had a stroke in 
utero or were born prematurely. Other causes 
include seizure disorder, trauma, and genetic/
metabolic disorders. 

Because of medical advances in neonatal 
care, many more of these children are surviving 
today. In addition, there is greater recognition 
of their perceptual and learning issues at the 
research level. However, the focus today is 
extending that recognition into the clinics.

In a typical scenario, parents may report that 
their child cannot locate a favorite toy or cross 
the street or becomes overwhelmed in crowds 
or a busy classroom. In contrast, the child’s vi-
sion may be only moderately impaired or even 
normal based on a Snellen chart evaluation or 
visual perimetry, and the eyes appear healthy 
on slit-lamp evaluation. 

When the clinician does not recognize that 
the visual impairment is not based on the eye 
but is localized to the brain, this can lead the 
parents into the weeds with suggestions of pos-
sible diagnoses including autism, development 
delays, or psychiatric issues. 

CVI study
Merabet and colleagues, in collaboration 

with Boston Children’s Hospital, Perkins, 
and Boston University Medical Center, are 
studying the brain scans of children with CVI 
to correlate any identifi ed structural changes 
in the brain to the manifesting developmental 
and behavioral defi cits and comparing the 
scans with those obtained from children with 
normal vision and those with other forms of 
ocular blindness2

In their study, children are divided based on 
age: 7 years and older and 14 years and older. 
For the younger group, virtual reality and eye 
tracking are used to obtain an idea of their 
visual perceptual abilities by assessing function-
al vision. In this group, the children are tasked 
with, for example, fi nding a certain toy in the 
toy box or a particular individual in a crowded 
hallway, and the complexity of the environ-
ment and the child’s reaction to it are assessed. 
As the environment increases in complexity, 
despite good visual acuity, their vision becomes 
a very confusing swirl of colors that prevents 
the diff erentiation of objects/persons.

Merabet uses virtual reality to create func-
tional vision assessment tools that surpass the 
standard eye chart and tests performed in an 
ophthalmology or optometry clinic. 

“We found that the children are very sensitive 
to clutter, crowding, complex motion, and, 
more interestingly, visual demands,” he said. 

Although a visual assessment during a 
standard vision test may indicate that these 
children have normal visual acuity, when put 
into a situation in which the visual system is 
taxed, that is the point at which the system 
can break down and the hidden visual impair-
ment manifests.

“This breaking down of the visual system in 
the setting of high visual demands and com-
plexity is the telltale sign of CVI and highlights 

Continues on page 42 : Assessments M
at

th
ie

u 
@

st
oc

k.
ad

ob
e.

co
m

CVI: Moving past the 
eyes and into the brain 
Functional assessments and education are critical to early diagnosis
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the diff erence between visual function and 
functional vision,” Merabet said. 

The children younger than 14 years undergo 
an MRI of the brain to see how their brains 
are wired (ie, white matter connectivity) and 
activate as a function of performing virtual 
reality tasks. 

“We found that their brains are very diff erent 
from children with typical neurologic develop-
ment and from those who are blind from other 
causes, emphasizing the need for education,” 
Merabet said.

 Also being investigated is why some children 
benefi t from intervention and others do not and 
how to defi ne the timeline of improvement. Part 
of the challenge is determining how the cause 
of the CVI—brain injury, trauma, infection, sei-
zure, or a genetic or metabolic disorder—relates 
to underlying visual impairment. 

“This makes for a complicated patient profi le, 
and every child is unique in terms of their chal-
lenges,” Merabet said.

Intervention and beyond
No specifi c treatment exists for CVI. Early diag-
nosis of brain-based visual impairment and im-
plementation of strategies to promote maximal 
brain development are the current focus, but 
there is no strong evidence yet to support what 
does and does not benefi t these patients. 

According to Merabet, this poses a great 
challenge because much more than vision can 
be involved. 

“It is important to use a multilevel approach 
that does not just consider vision but also 
language and increasing cognitive function 
and self-awareness in general,” he said. “The 
goal is to promote as much brain development 
as possible.”

In his laboratory, the investigators attempt to 
develop novel assessment tools and compen-
satory strategies to better understand the diffi  -
culties that the children face and work around 
these challenges.

Perkins CVI protocol
Perkins created the CVI Center at Perkins 

to bring investigators, educators, medical 
professionals, and parents together to make a 
concerted eff ort to recognize the brain impair-
ment in these children as quickly as possible 
and ensure they have access to the eff ective 
interventions they need, while also driving 
groundbreaking research in the fi eld.

At Perkins, the resources are being focused 
on how to assess and educate children with 
CVI and how this disorder is fundamentally 
diff erent from children with eye-based visual 
impairment. Fifty-two percent of the students 
at Perkins have CVI.

Jessie Cronan, senior director of Perkins CVI 
Now, described a an ambitious 2-part eff ort 
spearheaded by Perkins. The initial phase was 
released in May 2022.

“The protocol is a ground-breaking digital 
assessment tool that was created out of a 
series of symposia with leaders in CVI that 
convened beginning in 2018,” she described.

The collaboration among the experts high-
lighted the huge gap that exists around 
CVI knowledge and diagnosis and that 
it is a problem approaching epidemic 
proportions largely unknown even 
by experts in visual impairment. This 
recognition generated the Perkins CVI 
Protocol, which fi lls the education gap 
and provides a database of information 
to support educators and physicians in 
the US and worldwide. 

This tool is designed to provide more of 
a whole-child diagnostic assessment of CVI 
than previously available and to identify chil-
dren who previously may not have received 
a diagnosis.

Part 1 is an anonymous data medical fi le 
review that compiles all the basic information 
about each patient and facilitates amassment 
of demographic information in the database 
that can be shared with investigators.

From this database, a lengthy list of ques-
tions was compiled to be used with parents. 
The questions focus on 16 visual behaviors, 
resulting in a functional visional assessment 
(customized student sketch) of the patient’s 
visual behaviors, what the experienced 
behaviors may mean, and recommendations 
for that patient.

The tool includes links to videos/articles 

about the visual behaviors and scientifi c 
reports, tutorials, and lists of online learning 
courses.

This part also generates a letter to be sent to 
patients’ eye care providers to include them in 
the assessment of possible CVI to access care.

Part 2 is an education road map that is 
under development and validation and is 
expected to be rolled out in early 2023. It will 
incorporate everything from part 1 and create 
a series of recommendations for observations 
and direct assessments that will generate an 
in-depth report and provide a set of educa-
tional recommendations.

“This report will inform independent educa-
tional plans that are core to special education,” 
Cronan said. 

“The goal is to identify and diagnose [CVI in] 
these children earlier and follow them closely 
to obtain the best benefi t,” Merabet concluded. 
“Identifying them when they are in their teens 
may mean that valuable time has been lost, 

although it is never too late.” 

Lotfi Merabet, OD, PhD, MPH
E: lot� _merabet@meei.harvard.edu
Merabet has no � nancial interest in this 

subject matter.

Jessie Cronan
E: Jessie.cronan@Perkins.org
Cronan is an employee of Perkins School for 
the Blind. 
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By Louise Gagnon; 
Reviewed by Will Turk, MD

Simulation training of strabismus surgery offers 
several advantages, according to Will Turk MD, 
an ophthalmologist and fellow in oculoplastic, 
orbit, and ocular oncology surgery at the Uni-
versity of Calgary in Alberta, Canada.

“How do we currently teach residents stra-
bismus surgery?” asked Turk, noting residents 
traditionally have been taught under direct 
supervision by experienced mentors. “In most 
programs in Canada, it is essentially on-the-job 
training. Typically, we are teaching residents 
in the operating room on live patients. There is 
graduated responsibility over time.”

Some of the things to consider in strabis-
mus surgery in pediatric ophthalmology is 
the duration of the surgery, the young age of 
the patient, and the need for general anes-
thesia, Turk said during a presentation at the 
virtual 32nd Annual Jack Crawford Day, a pe-
diatric ophthalmology update held each year 
and organized by the University of Toronto 
and the Hospital for Sick Children in Toronto, 
Ontario, Canada. 

The traditional teaching in a strabismus wet 
lab has involved the use of rabbit heads or 
cadaver eyes, according to Turk. 

“We are not using rabbit heads for simulated 
surgery currently,” Turk explained. “There are 
a lot of limitations to this method of wet lab 
teaching. It is resource-intensive to acquire 
the rabbit heads. They only last for a limited 
time. They are single use. They are not easily 
transportable. They are a biohazard and have 
to be disposed of afterward. They are relatively 
expensive. There is also the ‘ick’ factor.”

Turk and Christian Petropolis, MD, FRCSC, a 
plastic surgeon from the University of Manito-
ba, invented a 3D-printed silicone model for 

practicing and teaching strabismus surgery. The 
model offers advantages such as patient safety, 
accelerated learning, reduced costs, increased 
operating room efficiency, and group learning, 
according to Turk.

 “I think the No. 1 thing is that it improves 
patient safety by having residents operate in a 
risk-free environment,” Turk said. “There is ac-
celerated learning because it is an opportunity 
for residents to get a good foundation of surgical 
skills and fine motor skills prior to entering the 
operating room.” 

Moreover, Turk explained that there is 
increased efficiency and reduced costs, which 
are particularly important when pediatric wait 
times are so long. 

“There is also the possibility of group learn-
ing whether it is with fellow residents in their 
own program or across the country or even 
across the world,” he said. 

Strabismus surgery practice in the simulation 
lab, like other ophthalmic surgeries, is quickly 
becoming the norm in ophthalmology residen-
cy programs, said Turk. 

The pilot experience with the 3D-printed sili-
cone strabismus model took place at the annual 
meeting of the 2017 Canadian Ophthalmologi-
cal Society (COS) meeting in in Ottawa, Canada, 
at the Strabismus Skills Transfer Course created 
by Yi Ning Strube, MD, noted Turk. 

Since the initial pilot experience at the COS 
meeting, the model was used at the annual 
meeting of the American Academy of Ophthal-
mology that same year, where it was com-
pared to the traditional rabbit heads, as a way 
of learning how to perform strabismus surgery. 

The model was also used at the World Con-
gress of Pediatric Ophthalmology and Strabis-
mus in 2017 in Hyderabad, India, noted Turk. 

“World experts had an opportunity to see the 
model and use the model,” he said. 

Turk and collaborators, including Strube, a 
pediatric ophthalmologist, and ophthalmologist 
Lisa Jagan, MD, FRCSC, published data on the 
experience with strabismus teaching models, 
including the 3D-printed model. Their research 
was highlighted on the front page of the Journal 
of American Association for Pediatric Ophthal-
mology and Strabismus.1 

Investigators asked participants to complete 
a validated questionnaire to assess the fidelity 
of the experimental model and the rabbit head. 
They were asked to provide overall ratings 
of the globe, conjunctiva, muscle, and scleral 
fidelity using a 5-point scale.

A total of 47 participants completed the ques-
tionnaire. The model head rated 18% higher 
than the rabbit head for anatomical accuracy 
and 25% higher for position of eyes within the 
head. Investigators found that more experi-
enced users were more likely to strongly agree 
that the silicone conjunctiva effectively mimics 
real conjunctiva. 

“The conclusion from the study was that 
the model did provide an excellent platform 
for simulated strabismus surgery,” said Turk. 
“There was validity of the model compared 
to the rabbit head model in terms of model 
fidelity.”

This 3D-printed strabismus surgery model 
has now replaced the rabbit head and has been 
used since 2017 at the yearly Strabismus Sur-
gery Skills Transfer course taught at the AAO, 
and most recently at the Strabismus Surgery 
Skills Transfer course at the COS annual meet-
ing in June 2022. 

The key to strabismus simulation surgery is 
the use of 3D printing, noted Turk. Because the 
cost of 3D printers has come down appreciably, 
it is much more viable to build the models and 
use them for the purposes of teaching strabis-

Continues on page 48 : Strabismus

Simulation training key to learning 
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Spotlight on dry eye:  
Create a process, offer packages
Treating dry eye disease effectively does not have to be complicated 

By Mitchell A. Jackson, MD

In my practice’s tertiary, referral dry eye 
center, we create a customized treatment plan 
selected from a number of therapeutic options 
and tailored to achieve the best outcomes for 
each individual patient—no matter the severity 
of their disease. 

We use everything from device-based pro-
cedures (ie, TearCare System [SightSciences], 
Systane iLux [Alcon], and LipiFlow [Johnson 
& Johnson Vision]), to numerous prescription 
products (Eysuvis [loteprednol etabonate oph-
thalmic suspension 0.25%; Kala Pharmaceu-
ticals], Xiidra [lifitegrast ophthalmic solution 
5%; Alcon], Restasis [cyclosporine ophthalmic 
emulsion 0.05%; Allergan, an Abbvie Compa-
ny], and Cequa [cyclosporine ophthalmic solu-
tion 0.09%; Sun Ophthalmics]), plus biologic 
products (ie, Regener-Eyes [Regener-Eyes LLC] 
and Prokera [BioTissue]), and nutritional sup-
plements (HydroEye; ScienceBased Health).

Cultivating positive word of mouth is a major 
component of growing any referral-based busi-
ness. We are diligent with outreach to our OD 
network, providing them with continuing educa-
tion programs and lectures. We also make use of 
our practice website and social media to share 
information about our services, and we plan on 
restarting patient open houses and seminars 
that were suspended due to the pandemic.

Dry eye management is an integral part of our 
practice; we do not view it as separate because 
it feeds into everything else we do. All patients 
receive ocular surface treatments to ensure 
success with their cataract/refractive surgery or 
anything else they are here for. As part of their 
surgical package, for example, all of our pre-
mium IOL patients automatically receive a de-
vice-based dry eye treatment. This is scheduled 
when they meet with our surgery coordinator. 

Objective information enhances 
patients' adherence
To match patients with the right therapies as 
well as ensure their adherence to treatment, we 
start with a comprehensive diagnostic evalua-
tion that provides us with subjective and, more 
importantly, objective data. For the patient’s 
subjective vantage point, we administer a ques-
tionnaire such as the OSDI or modified SPEED. 
We also ask patients about their symptoms and 
try to determine what is most bothersome. It 
may be blurred or fluctuating vision or perhaps 
pain and foreign body sensation. 

The diagnostic workup, on the other hand, 
leverages objective tests to obtain detailed 
information about the patient’s underlying dis-
ease. The results of these tests give us a road-
map for therapy and give us a way to show 
patients what is happening on their ocular 
surface, with visual evidence and numerical 
values. In our office, these include tear testing 
for osmolarity and inflammation as measured 
by MMP-9 (TearLab and InflammaDry; Quidel), 
dynamic meibomian gland imaging, and the 
corneal analyzer OPD-Scan III (Nidek) to eval-
uate the mires’ appearance.

Information from the objective tests helps 
us educate patients about their condition. 
When they can see evidence of their dry eye, 
it motivates them to adhere to our treatment 

recommendations. If we tell patients their tear 
breakup time is 2 and they have 3+ superficial 
punctate keratitis at the slit lamp, that does 
not resonate. They will have a better grasp of 
their situation, however, when we show them 
distorted mires and significantly elevated os-
molarity readings that indicate the dehydrated 
state of the tear film. We can refer to images of 
the meibomian glands when we explain that 
they are not producing enough oil. We might 
use the HD Analyzer (Visiometrics) to show the 
objective scatter index or Cassini Technolo-
gies’ honeycomb pattern to show the tear film 
surface disruption. 

The more they know...
When patients understand what the objective 
tests are telling us about their condition, we can 
get their buy in with treatment. They will be 
more likely to opt for the recommended in-of-
fice interventions and stick with their nutrition-
al and pharmaceutical regimens. We suggest 
HydroEye nutritional supplement as part of our 
patients’ care package because it is backed by 
scientific evidence from a clinical trial and data 
published in peer-review journals. 

The omega fatty acid gamma linolenic acid 
(GLA), an anti-inflammatory omega-6 shown 
to play an important role in modulating the 
inflammatory response, is the product’s key 
ingredient. A unique omega, GLA is lacking in 
fish or flax and is not found at meaningful levels 
in our diet. GLA has been validated for improv-
ing dry eye symptoms in a variety of studies 
performed across a wide range of patient 
types.1-7 HydroEye includes other omegas and 
nutrient cofactors in a specific balance formu-
lated to provide dry eye relief, an approach 
that offers more targeted and comprehensive 
support than fish oil omega-3s alone.

Continues on page 48 : Spotlight

When patients understand 
what the objective tests 
are telling us about their 
condition, we can get their 
buy in with treatment.
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WARNINGS AND PRECAUTIONS
•  Pigmentation: Pigmentation of the iris, periorbital tissue (eyelid) and eyelashes can occur. 

Iris pigmentation is likely to be permanent. (5.1)
•  Eyelash Changes: Gradual change to eyelashes including increased length, thickness and 

number of lashes. Usually reversible. (5.2)

ADVERSE REACTIONS
Most common adverse reaction (31%) is conjunctival hyperemia. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Allergan at 1-800-678-1605 or FDA  
at 1-800-FDA-1088 or www.fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS
Use in pediatric patients below the age of 16 years is not recommended because of potential 
safety concerns related to increased pigmentation following long-term chronic use. (8.4)

See 17 for PATIENT COUNSELING INFORMATION.
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is indicated for the reduction of elevated 
intraocular pressure in patients with open angle glaucoma or ocular hypertension.
2 DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected eye(s) once daily in the evening. LUMIGAN® 
(bimatoprost ophthalmic solution) 0.01% should not be administered more than once daily since 
it has been shown that more frequent administration of prostaglandin analogs may decrease the 
intraocular pressure lowering effect.
Reduction of the intraocular pressure starts approximately 4 hours after the first administration 
with maximum effect reached within approximately 8 to 12 hours.
LUMIGAN® 0.01% may be used concomitantly with other topical ophthalmic drug products to 
lower intraocular pressure. If more than one topical ophthalmic drug is being used, the drugs 
should be administered at least five (5) minutes apart.
3 DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing bimatoprost 0.1 mg/mL.
4 CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost or to any  
of the ingredients [see Adverse Reactions (6.2)].
5 WARNINGS AND PRECAUTIONS
5.1 Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented tissues. 
The most frequently reported changes have been increased pigmentation of the iris, periorbital 
tissue (eyelid) and eyelashes. Pigmentation is expected to increase as long as bimatoprost is 
administered. The pigmentation change is due to increased melanin content in the melanocytes 
rather than to an increase in the number of melanocytes. After discontinuation of bimatoprost, 
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital tissue 
and eyelash changes have been reported to be reversible in some patients. Patients who receive 
treatment should be informed of the possibility of increased pigmentation. The long term effects  
of increased pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, the brown 
pigmentation around the pupil spreads concentrically towards the periphery of the iris and the 
entire iris or parts of the iris become more brownish. Neither nevi nor freckles of the iris appear 
to be affected by treatment. While treatment with LUMIGAN® (bimatoprost ophthalmic solution) 
0.01% can be continued in patients who develop noticeably increased iris pigmentation, these 
patients should be examined regularly.
5.2 Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated eye. These 
changes include increased length, thickness, and number of lashes. Eyelash changes are usually 
reversible upon discontinuation of treatment.
5.3 Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause intraocular 
inflammation. In addition, because these products may exacerbate inflammation, caution  
should be used in patients with active intraocular inflammation (e.g., uveitis).

5.4 Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment with 
bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known 
risk factors for macular edema.
5.5 Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of 
topical ophthalmic products. These containers had been inadvertently contaminated by patients who, 
in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.
5.6 Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and cause 
discoloration of soft contact lenses. Contact lenses should be removed prior to instillation of 
LUMIGAN® 0.01% and may be reinserted 15 minutes following its administration.
6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
 •  Pigmentation including blepharal pigmentation and iris hyperpigmentation [see Warnings 

and Precautions (5.1)]
 • Eyelash Changes [see Warnings and Precautions (5.2)]
 • Intraocular Inflammation [see Warnings and Precautions (5.3)]
 • Macular Edema [see Warnings and Precautions (5.4)]
 • Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials  
of another drug and may not reflect the rates observed in practice.
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most common 
adverse reaction was conjunctival hyperemia (31%). Approximately 1.6% of patients discontinued 
therapy due to conjunctival hyperemia. Other adverse drug reactions (reported in 1 to 4% 
of patients) with LUMIGAN® 0.01% in this study included conjunctival edema, conjunctival 
hemorrhage, eye irritation, eye pain, eye pruritus, erythema of eyelid, eyelids pruritus, growth of 
eyelashes, hypertrichosis, instillation site irritation, punctate keratitis, skin hyperpigmentation, 
vision blurred, and visual acuity reduced.
6.2 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of LUMIGAN® 
0.01%. Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure. These reactions, which have been chosen for inclusion due to either their seriousness, 
frequency of reporting, possible causal connection to LUMIGAN®, or a combination of these 
factors include: asthma-like symptoms, dizziness, dry eye, dyspnea, eye discharge, eye edema, 
foreign body sensation, headache, hypersensitivity including signs and symptoms of eye allergy 
and allergic dermatitis, hypertension, lacrimation increased, periorbital and lid changes including 
deepening of the eyelid sulcus, and photophobia.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

LUMIGAN® 0.01%
(bimatoprost ophthalmic solution)
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Risk Summary
There are no adequate and well-controlled studies of LUMIGAN® (bimatoprost ophthalmic 
solution) 0.01% administration in pregnant women. There is no increase in the risk of major birth 
defects or miscarriages based on bimatoprost postmarketing experience.
In embryofetal developmental studies, administration of bimatoprost to pregnant mice and rats 
during organogenesis, resulted in abortion and early delivery at oral doses at least 33 times (mice) 
or 94 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily (based 
on blood area under the curve [AUC] levels). These adverse effects were not observed at 2.6 times 
(mice) and 47 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily 
(based on blood AUC levels).
In pre/postnatal development studies, administration of bimatoprost to pregnant rats from 
organogenesis to the end of lactation resulted in reduced gestation length and fetal body weight, 
and increased fetal and pup mortality at oral doses at least 41 times the human systemic 
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels). No 
adverse effects were observed in rat offspring at exposures estimated at 14 times the human 
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels).
Because animal reproductive studies are not always predictive of human response LUMIGAN® 
0.01% should be administered during pregnancy only if the potential benefit justifies the potential 
risk to the fetus.
Data
Animal Data
In an embryofetal development rat study, abortion was observed in pregnant rats administered 
bimatoprost orally during organogenesis at 0.6 mg/kg/day (94 times the human systemic 
exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). The No Observed 
Adverse Effect Level (NOAEL) for abortion was 0.3 mg/kg/day (estimated at 47 times the human 
systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). No 
abnormalities were observed in rat fetuses at doses up to 0.6 mg/kg/day.
In an embryofetal development mouse study, abortion and early delivery were observed in 
pregnant mice administered bimatoprost orally during organogenesis at doses greater than or 
equal to 0.3 mg/kg/day (33 times the human systemic exposure to bimatoprost 0.03% dosed 
bilaterally once daily, based on AUC). The NOAEL for abortion and early delivery was 0.1 mg/kg/day 
(2.6 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based 
on AUC). No abnormalities were observed in mouse fetuses at doses up to 0.6 mg/kg/day (72 times 
the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC).
In a pre/postnatal development study, treatment of pregnant rats with bimatoprost orally 
from gestation day 7 to lactation day 20 resulted in reduced gestation length, increased late 
resorptions, fetal deaths, and postnatal pup mortality, and reduced pup body weight at doses 
greater than or equal to 0.3 mg/kg/day. These effects were observed at exposures at least  
41 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based 
on AUC. The NOAEL for postnatal development and mating performance of the offspring was  
0.1 mg/kg/day (estimated at 14 times the human systemic exposure to bimatoprost 0.03%  
dosed bilaterally once daily, based on AUC).
8.2 Lactation
Risk Summary
It is not known whether topical ocular treatment with LUMIGAN® 0.01% could result in 
sufficient systemic absorption to produce detectable quantities in human milk. In animal studies, 
bimatoprost has been shown to be present in breast milk of lactating rats at an intravenous dose 
(i.e., 1 mg/kg) 970 times the RHOD (on a mg/m2 basis), however, no animal data is available at 
clinically relevant doses.
The developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for LUMIGAN® 0.01% and any potential adverse effects on the breastfed 
child from LUMIGAN® 0.01%.
8.4 Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because of potential 
safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use
No overall clinical differences in safety or effectiveness have been observed between elderly  
and other adult patients.
10 OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® (bimatoprost 
ophthalmic solution) 0.01% occurs, treatment should be symptomatic.
In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not produce any 
toxicity. This dose expressed as mg/m2 is at least 210 times higher than the accidental dose of  
one bottle of LUMIGAN® 0.01% for a 10 kg child.
11 DESCRIPTION
LUMIGAN® (bimatoprost ophthalmic solution) 
0.01% is a synthetic prostamide analog with 
ocular hypotensive activity. Its chemical name is 
(Z )-7-[(1R,2R,3R,5S )-3,5-Dihydroxy-2-[(1E,3S )-
3-hydroxy-5-phenyl-1-pentenyl]cyclopentyl]-5-
N-ethylheptenamide, and its molecular weight 
is 415.58. Its molecular formula is C25H37NO4. Its 
chemical structure is:
Bimatoprost is a powder, which is very soluble 
in ethyl alcohol and methyl alcohol and slightly 
soluble in water. LUMIGAN® 0.01% is a clear, 
isotonic, colorless, sterile ophthalmic solution 
with an osmolality of approximately 290 mOsmol/kg.
LUMIGAN® 0.01% contains Active: bimatoprost 0.1 mg/mL; Inactives: benzalkonium chloride 
0.2 mg/mL; sodium chloride; sodium phosphate, dibasic; citric acid; and purified water. Sodium 
hydroxide and/or hydrochloric acid may be added to adjust pH. The pH during its shelf life ranges 
from 6.8-7.8.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Bimatoprost, a prostaglandin analog, is a synthetic structural analog of prostaglandin with 
ocular hypotensive activity. It selectively mimics the effects of naturally occurring substances, 
prostamides. Bimatoprost is believed to lower intraocular pressure (IOP) in humans by increasing 
outflow of aqueous humor through both the trabecular meshwork and uveoscleral routes. Elevated 

IOP presents a major risk factor for glaucomatous field loss. The higher the level of IOP, the greater 
the likelihood of optic nerve damage and visual field loss.
12.3 Pharmacokinetics
Absorption
After one drop of bimatoprost ophthalmic solution 0.03% was administered once daily to both 
eyes of 15 healthy subjects for two weeks, blood concentrations peaked within 10 minutes after 
dosing and were below the lower limit of detection (0.025 ng/mL) in most subjects within 1.5 
hours after dosing. Mean Cmax and AUC0-24hr values were similar on days 7 and 14 at approximately 
0.08 ng/mL and 0.09 ng•hr/mL, respectively, indicating that steady state was reached during the 
first week of ocular dosing. There was no significant systemic drug accumulation over time.
Distribution
Bimatoprost is moderately distributed into body tissues with a steady-state volume of distribution 
of 0.67 L/kg. In human blood, bimatoprost resides mainly in the plasma. Approximately 12% of 
bimatoprost remains unbound in human plasma.
Elimination
Metabolism
Bimatoprost is the major circulating species in the blood once it reaches the systemic 
circulation following ocular dosing. Bimatoprost then undergoes oxidation, N-deethylation and 
glucuronidation to form a diverse variety of metabolites.
Excretion
Following an intravenous dose of radiolabeled bimatoprost (3.12 mcg/kg) to six healthy subjects, 
the maximum blood concentration of unchanged drug was 12.2 ng/mL and decreased rapidly with 
an elimination half-life of approximately 45 minutes. The total blood clearance of bimatoprost was 
1.5 L/hr/kg. Up to 67% of the administered dose was excreted in the urine while 25% of the dose 
was recovered in the feces.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis
Bimatoprost was not carcinogenic in either mice or rats when administered by oral gavage 
for 104 weeks at doses up to 2 mg/kg/day and 1 mg/kg/day, respectively (192 and 291 times 
the estimated human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, 
respectively, based on blood AUC levels) 
Mutagenesis 
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse lymphoma test,  
or in the in vivo mouse micronucleus tests.
Impairment of Fertility
Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/kg/day (at least 
103 times the recommended human exposure to bimatoprost 0.03% dosed bilaterally once daily 
based on blood AUC levels).
14 CLINICAL STUDIES
In a 12-month clinical study of patients with open angle glaucoma or ocular hypertension with an 
average baseline IOP of 23.5 mmHg, the IOP-lowering effect of LUMIGAN® 0.01% once daily (in 
the evening) was up to 7.5 mmHg.
16 HOW SUPPLIED/STORAGE AND HANDLING
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is supplied sterile in opaque white low 
density polyethylene ophthalmic dispenser bottles and tips with turquoise polystyrene caps in the 
following sizes:
2.5 mL fill in a 5 mL container - NDC 0023-3205-03 
5 mL fill in a 10 mL container - NDC 0023-3205-05 
7.5 mL fill in a 10 mL container - NDC 0023-3205-08
Storage: Store at 2°C to 25°C (36°F to 77°F). 
After opening, LUMIGAN® 0.01% can be used until the expiration date on the bottle.
17 PATIENT COUNSELING INFORMATION
Potential for Pigmentation
Advise patients about the potential for increased brown pigmentation of the iris, which may be 
permanent. Also inform patients about the possibility of eyelid skin darkening, which may be 
reversible after discontinuation of LUMIGAN® (bimatoprost ophthalmic solution) 0.01%.
Potential for Eyelash Changes
Inform patients of the possibility of eyelash and vellus hair changes in the treated eye during 
treatment with LUMIGAN® 0.01%. These changes may result in a disparity between eyes in 
length, thickness, pigmentation, number of eyelashes or vellus hairs, and/or direction of eyelash 
growth. Eyelash changes are usually reversible upon discontinuation of treatment.
Handling the Container
Instruct patients to avoid allowing the tip of the dispensing container to contact the eye, 
surrounding structures, fingers, or any other surface in order to avoid contamination of the 
solution by common bacteria known to cause ocular infections. Serious damage to the eye and 
subsequent loss of vision may result from using contaminated solutions.
When to Seek Physician Advice
Advise patients that if they develop an intercurrent ocular condition (e.g., trauma or infection), have 
ocular surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid reactions, they 
should immediately seek their physician’s advice concerning the continued use of LUMIGAN® 0.01%.
Contact Lens Use
Advise patients that LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed 
by soft contact lenses. Contact lenses should be removed prior to instillation of LUMIGAN® 0.01% 
and may be reinserted 15 minutes following its administration.
Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being used, the drugs should be 
administered at least five (5) minutes between applications.
Distributed by: Allergan USA, Inc. 
Madison, NJ 07940
© 2020 Allergan. All rights reserved. 
All trademarks are the property of their respective owners. 
Patented. See: www.allergan.com/patents 
Rev: 9/2020
LUM66085-v3 01/21 
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I explain that, just one therapy will not be 
enough; the layered treatment approach is 
necessary to address the various underlying 
etiologies associated with their ocular surface 
disease. I explain that their disease, similar to 
a condition like high blood pressure, cannot 
be cured but it can be improved so that we can 
minimize its negative impact on their quality 
of life. We may do an in-offi  ce procedure on 
the spot, along with starting them on their 
prescription and nutritional regimens, or 
we may do an in offi  ce treatment at the next 
follow up. We describe for patients their indi-
vidualized treatment plan that we developed 
based on the objective measures. Typically 
we see patients back in 6 weeks to evaluate 
their progress; we let them know that is how 
long it will take to see improvement and we 
emphasize the importance of their adherence. 
We must even be willing to “fi re” a patient who 
will not commit to the treatment plan.

Getting started
It may seem overwhelming to get started man-
aging dry eye with so many diagnostics and 
treatment options available, but with proper 
planning it does not have to be. I recommend 
creating a process with a stream-lined dry eye 
evaluation, starting small and simply with a 

few diagnostics. Along with the slit-lamp exam, 
this could include assessing tear breakup time, 
performing corneal staining, and imaging the 
meibomian glands. Get at least one device 
such as a corneal topographer to show patients 
objective signs of a dry ocular surface.

Next, develop the treatment plan and create 
a variety of dry eye packages for patients from 
as simple as a good OTC artifi cial tear to a full 
package with 3- to 6-month supply of Hydro-
Eye/TearCare single treatment/prescription 
for immunomodulator. Invest in at least one 
in-offi  ce therapeutic devices. Have a referral 
protocol for those patients you do not wish to 
treat, and consider selling products like Hy-
droEye in the offi  ce for patients’ convenience 
and to generate income.

Conclusion  
Just like they would have an evaluation for 
cataracts, refractive surgery, keratoconus, or 
presbyopia, patients should receive a dry eye 
evaluation. The evaluation is associated with 
a process in terms of the accompanying diag-
nostic tests, treatment options, and pricing for 
the noncovered therapies. Be ready to explain 
the dry eye packages and their associated 
prices. Incorporating the appropriate diag-
nostics and treatments for dry eye to ensure 
comprehensive care of these patients should 
be a process-driven endeavor. By creating cus-
tomized packages that incorporate the range 
of diagnostic and treatment options available, 
practices can simplify dry eye management 

and improve patients’ outcomes. 

Mitchell A. Jackson, MD
E: mjlaserdoc@msn.com
Jackson is the founder and CEO of Jacksoneye in 
Lake Villa, Illinois. He is a member of the CRST Ed-
itorial Advisory Board. He is a consultant to Alcon, 
Johnson & Johnson Vision, Sight Sciences, Tear 
Lab, Quidel, and ScienceBased Health.
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SPOTLIGHT
( Continued from page 44 )

mus surgery, according to Turk.
“We can now be physicians who are engi-

neers as well,” said Turk. “The benefi t of that 
(3D printing) is that you can rapidly prototype 
diff erent models. You can print them. If some-
thing is not working out, you can make a new 
design and have a new prototype the next day. 
(3D printing) has revolutionized what we have 
done, have been able to do and develop.”

Those practicing surgery at home can 

record themselves, for review by a preceptor 
at a later date, noted Turk. “The end game is 
developing a curriculum and incorporating the 
model and the assessment tools,” he said.

The 3D-printed model will fi t well 
with competency-based medical 
education, which, Turk said, together 
with surgical simulation training, is 
the future of ophthalmology education 
in Canada.

The 3D-printed strabismus surgery model 
is now available for academic institutions and 
those interested in strabismus surgery, funded 
through the nonprofi t Wright Foundation for 

Pediatric Ophthalmology and Strabismus. 
Please contact Yi Ning Strube, MD, for more 
information on the Strab Lab Surgical Model: 

yining.strube@queensu.ca. 

Will Turk, MD
P: 403-220-5110
Turk has a patent on the surgical model.
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Meditation helps reduce depression 
in patients with glaucoma
Physicians may need to recognize issues and treat patients more holistically

By Lynda Charters; 
Reviewed by Sarah Van Tassel, MD

There is more to glaucoma than simply the 
degree to which the disease aff ects the eye. 

Recent studies have indicated that glaucoma 
and depression may be linked. Physicians 
treating patients with glaucoma may need to 
stretch their care profi le to include depression 
and treat their patients more holistically.

Lifting the curtain on depression
Clinicians may not always address depression 
adequately in patients with glaucoma because 
of the emphasis on controlling the IOP and 
progression of visual fi eld damage. 

However, Sarah Van Tassel, MD, pointed 
out that as with other chronic diseases such 
as diabetes, addressing depression can aff ect 
patient outcomes by improving adherence 
to medications and recommended follow-up 
examinations. Van Tassel is the director of the 
Glaucoma Service and Glaucoma Fellowship at 
Weill Cornell Medicine in New York, New York.

This may also be the case in glaucoma. For 
example, as a result of depression, patients 
may not return for recommended glaucoma 
visits in a timely fashion or have inadequate 
adherence to their treatment regimens. Both 
can lead to progression of glaucoma.

Although depression may lead to post-
poned intervention for and progression of 
glaucoma, the question arises about reverse 

causality. Does having glaucoma lead a pa-
tient to develop depression?

The answer, Van Tassel said, may be yes. 
She cited results of a large Taiwanese study1 in 
which patients with glaucoma were shown to 
have a signifi cantly higher risk of developing 
incident depression compared with matched 
controls. The possible mechanisms cited by 
the authors included decreased visual acuity, 
reduced visual function, and circadian rhythm 
disruption. Proposed common threads between 
glaucoma and depression include reduced 
brain-derived neurotropic factor, neuroinfl am-
mation, autonomic dysfunction, and lifestyle.

“We know about the growing emphasis 
on selective laser trabeculoplasty as a result 
of the LiGHT trial [NCT0339553] and updat-
ed American Academy of Ophthalmology 
Preferred Practice Patterns, but in depressed 
patients in particular, prioritizing treatment 
options that do not involve eye drops may be 
important,” she stated.

Physicians should encourage visits with 
mental health professionals as well as off ering 
patients their support. 

Destressing patients
Although it is known that stress can ele-
vate IOP in healthy as well as glaucoma-
tous eyes, less is known about stress and 
the glaucoma disease process

Regarding glaucoma and stress, Van 
Tassel cited results of a study2 that included 
60 glaucomatous eyes on maximal medical 
therapy and IOPs exceeding 21 mm Hg; all 
eyes were scheduled to undergo trabeculecto-
my. The patients were randomly assigned for 3 
weeks to either IOP therapy and 45 minutes of 
mindfulness meditation or continuation of IOP 
therapy alone. 

The authors reported that there was a 

decrease in IOP in the patients randomly 
assigned to meditation from approximately 20 
mm Hg to 15 mm Hg. In the control group, the 
IOP was stable. 

“Importantly, 15 eyes in the intervention 
group and no eyes in the control group avoided 
trabeculectomy out to 9 weeks of follow-up,” 
Van Tassel said.

The study authors commented, “The moment 
you change the perception is the moment that 
you rewrite the chemistry of your body.”

Van Tassel explained that the authors 
investigated gene expression in the trabec-
ular meshwork specimens obtained during 
trabeculectomy from both study groups. They 
found up-regulation of NOX1 and NOX3 in the 
meditation group, which increases nitric oxide 
and trabecular outfl ow and up-regulation of 
neuroprotection genes and down-regulation of 
proinfl ammatory genes.

“Depression and glaucoma are related,” Van 
Tassel concluded. “Physicians can inquire about 
patients’ mental health and refer them to men-
tal health clinicians, which may help improve 
their glaucoma. Stress reduction may also have 
a meaningful impact on glaucoma.” 

Sarah Van Tassel, MD 
E: sjh2006@med.cornell.edu
This article is adapted from Van Tassel’s 
presentation at the annual meeting of the 
American Society of Cataract and Refractive 

Surgery in Washington, DC. She has no � nancial 
interest in this subject matter. 
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The evolution of corneal collagen 
crosslinking for keratoconus
Oxygen supplementation and customized procedures lie ahead

By Lynda Charters; 
Reviewed by George Waring IV, MD, FACS

Corneal collagen crosslinking (CXL) for treating 
keratoconus continues to evolve, according to 
George Waring IV, MD, FACS. 

And with that evolution, the debates sur-
rounding CXL have moved from discussions 
of the most appropriate time to treat patients 
with keratoconus to the benefi ts and disadvan-
tages of epithelium on (epi-on) versus epitheli-
um off  (epi-off ).

“However, there is more to the story than 
keratoconus progression and the status of the 
epithelium,” said Waring, who is in private 
practice in Mount Pleasant, South Carolina, 
and has been an adjunct assistant professor of 
bioengineering at Clemson University. 

The focus now has shifted to the role of 
oxygen and how the epithelium serves as an 
eff ective barrier. In addition to limiting trans-
mission of all of the components of the CXL 
treatment, the epithelium is there for a reason, 
Waring said.

Both CXL techniques work, and both have 3 
key components: ribofl avin, the active ingredi-
ent; UV light, the photoactivator; and oxygen, 
the chemical catalyst. “Oxygen is critically 

important in CXL,” Waring said.
Before the CXL procedure, oxygen levels are 

high. After CXL is activated, the oxygen level 
drops as it catalyzes the reaction during the 
procedure and then later increases. The theory 
is that with the addition of supplemental oxy-
gen the CXL eff ect would be boosted and the 
effi  cacy increased with less energy use in the 
same amount of time, he explained.

Glaukos CXL trial
During the most recent Glaukos study, the 
theory surrounding oxygen was the focus. In 
the iLink study, which included 279 eyes with 
progressive keratoconus with patients enrolled 
at 14 sites, supplemental oxygen was provided 
with special goggles. As a result, the treatment 
time with pulsed UV light and higher energy 
was shortened. The pulsed UV light actually 
may help the oxygen level rebuild during the 
time when the UV light is off , Waring ex-
plained.

In the study, compared with the control, 
the goal was to determine if there was more 
than a 1-diopter (D) change in the mean Kmax

6 months after treatment. 
In these eyes with progressive keratoconus, 

Waring reported there was “greater than a 1-D, 

highly signifi cant diff erence in the Kmax from 
baseline compared with placebo at 6 months 
and the treatment was well tolerated.”

Next step in CXL evolution
Customized CXL may be on the horizon.

Using a third-party tomography export tool, 
raw tomographic data can be used to calculate 
a UV pattern based on cone detection using 
iris registration with cyclotorsion.

“The thinking is that the weak part of the 
eye should be strengthened, but the strong 
part should not necessarily be strengthened 
because with more regularization of the cor-
neal curvature the area above the cone should 
not be strengthened. This is key,” Waring said.

The take-home points, Waring noted, are 
that oxygen supplementation appears to 
play a role in CXL and customized CXL is 
being investigated. 

George Waring IV, MD, FACS
E: georgewaringiv@gmail.com
This article was adapted from Waring’s presenta-
tion at the American Society of Cataract and Re-
fractive Surgery’s annual meeting, held in April in 
Washington, DC. Waring is a consultant to Avedro 
and Glaukos.

Coherus BioSciences Inc. announced 
that the U.S. Food and Drug Administra-
tion has approved ranibizumab-eqrn as 
the � rst and only interchangeable biosim-
ilar to ranibizumab injection (Lucentis) 
for all � ve indications, with 12 months of 
interchangeability exclusivity, meeting the 
FDA’s standards to the reference product, 
including safety, e�  cacy and quality.

Ranibizumab-eqrn belongs to the 
anti-VEGF therapy class of biologics that 
has been revolutionary in helping retinal 
patients maintain or gain vision.
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By Lynda Charters

IOP lowering in glaucoma is almost at the level 
of an art; however, despite IOPs around 10 
mm Hg as the result of medical and surgical 
approaches, glaucoma continues to progress 
in approximately half of patients, according to 
Alyson Hall, MD, who is in private practice in 
Bowie, Maryland.

“Lowering the IOP is the only proven treat-
ment available,” she said. “However, numerous 
other factors can be involved in glaucoma.”

These include vascular dysregulation, 
oxidative stress, autoimmunity, and cytotox-
icity. Hall advises patients to adopt lifestyle 
changes that may help prevent progression 
of glaucoma. Although no large studies have 
suggested that these factors are involved in 
glaucoma prevention, some evidence has 
suggested the benefi cial eff ects of a healthy 
diet, well-controlled blood pressure, and 
exercise may help prevent progression, 
she said.

Impact of diet on glaucoma
Diet, Hall noted, can have a positive eff ect 
both on IOP and the incidence and progres-
sion of glaucoma. 

“Patients who are obese have oxidative 
stress in the body and eyes and dysregulation 

of blood fl ow,” Hall said. “In addition, in-
creased orbital fat impedes aqueous outfl ow. 
Maintaining a healthy weight is important.”

As an example, in patients with age-related 
macular degeneration, use of antioxidants 
helps to reduce the incidence and progres-
sion of the disease.

“Anything that is good for the heart is good 
for the eyes,” Hall said.

Vitamins A and C have been shown to 
reduce the incidence of progression to glau-
coma in women.1,2 Nitric oxide, present in 
green leafy vegetables, is also important in 
decreasing the development of glaucoma.3

As seen in results from the Framingham 
Eye Study,4 high alcohol intake is positively 
associated with development of glaucoma. In 
contrast, low to moderate alcohol intake may 
exert a protective eff ect. Caff eine may stimu-
late aqueous production and cause transient 
increases in IOP, though no link to glaucoma 
has been established. Tea may decrease 
oxidative stress and increase blood fl ow, and 
patients who drink it daily are less likely to 
have glaucoma.5,6

Blood pressure and glaucoma
Arterial blood pressure has been shown to 
cause damage to the optic disc over time. 
Duke University investigators reported that 

eyes with a lower mean arterial and arterial 
diastolic pressures had faster rates of retinal 
nerve fi ber layer loss.7 Hall pointed out 
that patients with low blood pressure have 
compensatory vasoconstriction, whereas high 
blood pressure may result in atherosclerosis. 

“Both scenarios impair blood fl ow,” she 
said. “The patients with nocturnal hypoten-
sion tend to do worse.” Hall advised clini-
cians to consult with patients’ cardiologists 
and primary care physicians regarding the 
appropriate levels of medication. Monitoring 
patients’ blood pressure for 24 hours may 
help identify those with extreme diff erences 
in blood pressure values. 

Exercise in glaucoma
Physical activity positively aff ects ocular 
perfusion and IOP, with the intensity of the 
exercise reported to be a more important 
factor than the duration,8 Hall noted.

Some situations require caution. For 
instance, intensive exercise can cause IOP 
increases in patients with pseudoexfoliation 
glaucoma, and goggles worn during swim-
ming can increase IOP in normotension 
glaucoma. Interestingly, masks worn during 
scuba diving do not negatively aff ect the IOP. 
However, some experts contend that scuba 
diving can increase the rate of progression of 

Staying healthy 
may be key to 
controlling 
glaucoma 
Diet, blood pressure, amount 
of exercise all are contributors
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glaucoma because diving exposes the eyes to 
increased pressure. 

Patients who practice yoga should be advised 
to avoid the head-down postures. “Inversion 
increases the episcleral venous pressure and 
increases the choroidal thickness,” Hall said.

Engaging in exercise also up-regulates neuro-
trophic expression, thus enhancing mitochon-
drial function and possibly decreasing infl am-
mation in patients with glaucoma.

“Maintaining a healthy diet is important,” 
Hall concluded. “Keeping the blood pressure 
within the normal range and exercising can 
decrease glaucoma progression and enhance 
patients’ quality of life.”

This article was adapted from Hall’s presen-
tation at the 2022 American Society of Cataract 
and Refractive Surgery’s annual meeting, held 
in April in Washington, DC. She has no fi nancial 

interest in this subject matter. 
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of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v2.0) 07/22

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  Endophthalmitis and retinal detachments [see Warnings and 

Precautions (5.1)]
•  Increase in intraocular pressure [see Warnings and Precautions 

(5.2)]
•  Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in other clinical trials 
of the same or another drug and may not reflect the rates observed 
in practice.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
in immunoassays. The detection of an immune response is highly 
dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison 
of the incidence of antibodies to VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major 
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective 
contraception prior to the initial dose, during treatment and for at 
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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LEARNING OBJECTIVES

Upon completion of this activity, participants 
will be able to:

• Implement diagnostic approaches to 
correctly identify early presentations of 
both common and rare ocular diseases

• Apply recent guidelines and other evidence 
to the treatment of patients with vision 
changes and ocular diseases

• Explain effi cacy and trial data from recent 
clinical trials of investigational agents

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for physicians.

Physicians’ Education Resource®, LLC designates this live activity for a maximum of 12.5 AMA PRA Category 1 Credits™. Physicians should claim only the credit commensurate with 
the extent of their participation in the activity.
Physicians’ Education Resource®, LLC is approved by the California Board of Registered Nursing Provider #16669, for Contact Hours.

PROGRAM CO-CHAIRS

Peter J. McDonnell, MD
William Holland Wilmer
Professor of Ophthalmology
Johns Hopkins University
School of Medicine

Director, Wilmer Eye Institute
Baltimore, MD

Oluwatosin U. Smith, MD
Attending Physician  
Glaucoma Associates of Texas

Associate Professor
Department of Ophthalmology

University of Texas Southwestern
Dallas, TX
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