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Dear Aspen Retinal Detachment Society Meeting Participant,

Once again, we are delighted to offer you this booklet of notes, supplemented by the 
majority of slide presentations from our recent meeting. The notes were taken and 
assembled by two young, talented, rising retinal stars – Dr. Maura Di Nicola and Dr. 
Monique Munro – who captured the essence of the vigorous post-talk discussion, for 
which the ARDS is deservedly famous. We would also like to acknowledge the editorial 
oversight of Dr. R.V. Paul Chan.

We are grateful to Drs. Di Nicola and Munro, and to all of you for contributing to the 
intellectual vibrancy of ARDS. We hope you will find this booklet interesting, and of 
value to you in the care of your patients.

Please join us March 5-9, 2022 for the 50th Annual ARDS Meeting.

 Sincerely,
 The Program Directors

A C C R E D I T A T I O N  A N D  C R E D I T  D E S I G N A T I O N

In support of improving patient care, this activity has been planned and implemented by Beaumont Health, Medical Conference 
Planners Intl., and Aspen Retinal Detachment Society. Beaumont Health is jointly accredited by the Accreditation Council for 
Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses 
Credentialing Center (ANCC), to provide continuing education for the healthcare team.

Donald J. D’Amico, MD 
New York-Presbyterian 
Hospital/Weill Cornell  
New York, NY

Timothy G. Murray, MD, MBA 
Murray Ocular Oncology and Retina 
Miami, FL
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Surgical Considerations for 
Gene and Cell Therapy 2021

ALLEN C. HO, MD, FACS

SUMMARY
There are familiar and evolving 
strategies to deliver gene therapies to 
the posterior segment of the eye, some 
of which require new surgical tools 
and techniques for the operating room 

and others which may be performed in the clinic setting. 
In the clinic setting, intravitreal injections are familiar 
and suprachoroidal injections are now coming to clinical 
practice. Refinement of vitrectomy and transvitreal subretinal 
injections have improved with new tools and techniques. 
Similarly, suprachoroidal and subretinal procedures are 
evolving and are currently used in gene

and cell therapy trials. The retina pipeline is rich 
with translational science investigating the potential 
application of new gene therapies, cell therapies and new 
drug delivery strategies.

NOTES
Dr. Allen Ho presented on his clinical experience regarding 
techniques to successfully deliver gene therapies to the 
posterior segment. Dr. Ho presented background on gene 
therapy, a concept that involves using disease, disabled, 
viral vectors and capsids to transmit a genetic product into 
a recipient host, such as the Veretta gene product, with an 
approved AAV8 high affinity REGENX vector. There are also 
directed evolution vectors, where researchers are evaluating 
specific peptide sequence changes in the capsid proteins that 
alter the AAV virus. This is discussed further in Dr. Ho’s 
Monday session.

Dr. Ho outlines promising results by REGENXBIO with 
administration of RGX-314. This is performed subretinal 
following a standard vitrectomy. The observed protein 
production values have been found to be durable out 
to one year and longer with a reduction in the need for 
intravitreal injections in study cohorts. Options to deliver 
gene therapy include intravitreally (e.g., Adverum), but 
most trials are delivering gene and cell therapy to the 
subretinal space, via vitrectomy and retinotomy. Another 
promising approach includes suprachoroidal injection. 
Dr. Ho outlines that the goal is to deliver the therapeutic 
material to the suprachoroidal space between the sclera 
and Haller’s layer and that preliminary findings are 
positive. 

Optimal dosing can be a challenge and Dr. Ho describes 
improvements seen with the MicroDose Injection Kit 
(MedOne) where a syringe is connected to a viscous 
fluid injection system controlled by the surgeon’s foot 
pedal with micro calibrated volumes of the intervention 
agent. This system utilizes a standard vitrectomy 
procedure and the MedOne system is used to deliver 250 
microliters of a trans gene that encodes for a protein, 
that is essentially ranibizumab, into the subretinal space 
(REGENXBIO). To create a successful subretinal bleb, 
Dr. Ho recommends creating the bleb at least two disc 
areas away from the fovea. This is followed by an air-fluid 
exchange. Kenalog use is recommended to ensure the 
posterior hyaloid is elevated, which is important when 
using subretinal cannulas as residual vitreous can occlude 
the aperture to deliver the viscous fluid containing the 
gene product. Dr. Ho utilizes a touchdown technique 
until blanching of the retina is seen and will then initiate 
the injection. Dr. Ho also describes that his colleague, 
Dr. Robert Avery, favors initiating the delivery accelerator 
right before he reaches the retina.

Dr. Ho provides tips for subretinal delivery in adult 
versus pediatric patients. Adults versus children with 
inherited retinal degenerations, have adhesion differences 
between the retina to the RPE. In adults, it is easier 
to create the bleb whereas in children this is more 
challenging. A tip from Dr. Ho is when using a micro 
needle to access the subretinal space in seniors, you 
do not need to bevel the needle tip, but in children a 
beveled approach will increase your chance of creating a 
successful bleb. Older patients will often have a posterior 
vitreous detachment (PVD) whereas the vitreous is 
formed and adherent in children, rendering PVD 
induction more challenging. Also, in the inherited retinal 
degeneration population, the retina may be thin and 
there is risk to create a macular hole, and therefore bled 
infusion pressure should be titrated. 

Another way to deliver gene therapy to the posterior 
segment is via the suprachoroidal space. Dr. Ho 
describes that this may be achieved with a microcatheter 
or the Clearside suprachoroidal injector. The pros 
of the suprachoroidal approach include targeted 
compartmentalized bioavailability and that it can be done 
as an office-based procedure. Dr. Ho utilizes a 100 um 
needle and depresses perpendicularly to the sclera. Once 
the physician confirms they are in the correct space by 
noting lack of resistance, the needle will pass freely. Dr. 
Ho recommends holding the needle there to prevent 

>•  NEXT TALK
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egress of the gene therapy agent. To demonstrate the 
spread of injected fluid in the suprachoroidal space, Dr. 
Ho has imaged fluorescein dye suprachoroidal spread 
using a fluorescent sensitive camera and has observed 
spread posteriorly even as far back as to the optic nerve 
and when examining cross sections of the neurosensory 
retina, you can see that the fluorescein is noted in the 
RPE and also in the inner and outer retina. Dr. Ho 
notes that it is not just the technique and location that is 
important but it’s also the specific viral vector as this will 
determine whether or not you get efficacious transfection 
in translation to the protein. Pros to the suprachoroidal 
approach is that egress of the cells may be minimized 
by avoiding the retinotomy approach. Additionally, 
this may also be a technically easier approach of entry 
and decrease the potential development of membrane 
formation, or even traction retinal detachment. And this 
was seen in multiple cell therapy studies. The hope was 
that transvitreal would work where one could create two 
blebs and isolate the cells in the second bleb, by going 
through a first bleb. But in this approach, there was 
significant leakage in the animal model.

Ensuring the optimal volume of gene therapy 
delivered can be a challenge but Dr. Ho describes that 
intraoperative OCT may be a valuable tool to calculate 
the volume. 

In summary, there are multiple methods and techniques 
being developed to delivery gene therapy with promising 
results at this time.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

M: Great lead off talk. There has been some concern 
raised about potentially putting in a trans gene that you 
cannot modulate and that the ability to suppress VEGF is 
something that ultimately we may want to control. That 
hasn’t been my clinical experience when I use an anti-
VEGF, I’m kind of wedded to it forever. The frequency 
may differ. Any thoughts on how we might deal with that 
going forward?

A: That’s a really good thought, titration of something 
that’s seemingly going to last forever, the production of 
an anti-VEGF. So, one way that you could do that is do 
laser photocoagulation to the area where you think you 
were transecting cells and producing cells. I can’t think 
of another way at this time that’s non-destructive. For a 

long time we’ve done destructive therapy that has served 
us well. For example, panretinal laser photocoagulation 
to prevent diabetic blindness. So, when you’re thinking 
about what the needs for patients are, it’s treatment 
burden and safety, multiple injections, risks, low but 
there are risks. I think we must keep an open mind. 
Could you do another gene therapy to suppress the 
therapy that you did before? It’s possible, but these are 
some of the thoughts that are going on.

M: There has been some discussion about having targeted 
triggers that allow the gene therapy to function and 
without that trigger, potentially the gene is no longer 
viable. I know that discussions have taken place about 
this. We haven’t seen that as a clinical approach. Are you 
aware of individuals looking at that?

A: I think it’s kind of optogenetics like, and using a light 
signal to activate the activity of your intervention. I’m 
not aware of it for what we’re working on now, but we 
are lucky to be in this era of surgical advancement, the 
heritage of this meeting, but also all this translational 
science that’s benefiting everyone.

M: Any questions from the audience? Allen, thank you 
very much for leading off so well.

A: Thanks Tim. Thanks everybody.

>•  NEXT TALK



The Concept of Gene Therapy: 
Disease Disabled Viral Vectors Delivered to Target Cells

 AAV2
 AAV8
 Directed Evolution AAV7m8
 Lentivirus
 Among others

PPV Retinotomy Suprachoroidal Injection

SubretinalSubretinal Delivery 
Subretinal via

Suprachoroidal

Voretigene: Leber Congenital Amaurosis RPE 65 

VA 20/32 
(Monthly Ranibizumab x 21)

RegenXBio
Gene Therapy for nAMD

PPV Retinotomy Delivery:

MicroDoseMicroDose Injection KitMicroDoseMicroDose Injection KitInjection Kit
Surgeon foot pedal control Surgeon foot pedal control 
Precise microliter dosing

11

Collaborator Teams
RegenexBio

Jeff Heier, Peter Campochiaro, Szilard Kiss, Albert Maguire, Robert Avery, Dante 
Pieramici, Jordi Calzada, David Brown, Charles Wykoff, Amir Kashani, Sherri 
Alexander

Gyroscope / Orbit Biomedical and Kaleidoscope Innovation Design
Tom Meyer, Ben Ko, Jeff Heier, John Kitchens, Ben Ko, Yannick Leiderman, Chris 
Reimann, Tom Chang, Michael Samuel, Rand Spencer, Jason Slakter, George 
Williams, David Bourdeau, Tim Carroll, Michael Keane, Susan Hill, Tiffany Howard, 
Khurem Farooq, Nadia Waheed

Lineage / Cell Cure Neurosciences
Eyal Banin, Adiel Barak, David Boyer, Diana Do, Rita Ehrlich, Gary Hogge,
Tareq Jaouni, Rich McDonald, Haia Morori-Katz, Ayala Pollack, David Telander

Clearside Biosciences
Tom Ciulla, Cherry Wan
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RGXRGX-RGX-314 Subretinal and Suprachoroidal Gene Therapy

RGX-314
Gene Therapy

Subretinal
wAMD

Atmosphere
pivotal study 

2021

Suprachoroidal
wAMD

and 
Diabetic 

Retinopathy

Expanding to evaluate SCS delivery 
using Clearside’s proprietary, in-office 
SCS Microinjector

Lessons on Lessons on TransvitrealTransvitreal Subretinal Surgery in TransvitrealTransvitrealTransvitreal Subretinal Surgery in Subretinal Surgery in 
Adults and Children

• Age Differences
• PVD Induction
• Retina – RPE adhesion

• Disease Differences
• IRD thinner macula

• PFO?
• Subretinal Bleb Initiation
• Subretinal Bleb location

• Subretinal Bleb Initiation
• VFI determine outside eye
• +/- Saline pre bleb
• Bevel the 41g cannula
• Engage VFI just above retina 

versus upon touching down
• Multiple blebs

Standardize, Automate, Surgical Video review

Standardize, Automate, Surgical Video review

Step 2 – Subretinal Injection

Air fluid exchange and then Sub-conj steroids at the end of procedure
No positioning mandated and patient is discharge home with follow-up the next day 

Performed Under Local Anaesthesia in the OR
Standard small gauge vitrectomy to perform 
a core vitrectomy 
Automated delivery with a MedOne subretinal 
cannula attached to the vitrectomy machine

Inject 250μl to create a single bleb 
subretinally in a healthy area of retina 
Target superior to the superotemporal 
arcade vessel or outside the arcades

Can create additional blebs if 
needed
Keep margin of the bleb at least 
2DA away from the fovea

MedOne MicroDose Syringe

Step 1 – Vitrectomy
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SCS MicroinjectorSCS Microinjector®SCS Microinjector®SCS Microinjector®SCS Microinjector : Intentionally designed for SCS Microinjector
office

SCS Microinjector
officeoffice-

SCS MicroinjectorSCS MicroinjectorSCS Microinjector : Intentionally designed for : Intentionally designed for : Intentionally designed for SCS MicroinjectorSCS Microinjector
officeoffice--based drug delivery to the SCS

Needle Length
Printed on 
needles

Needle safety cap with
fixed length calipers of 4.5 mm

100 microliter (0.1 mL) capacity 
with increments of 25 microliters (0.025 mL)

30 gauge needle
Free length of 900 µm and 1100 µm

Conjunctiva compressing 
hub

Barrel Grips
to hold during 

procedure

Plunger 
Handle

to inject drug

Needle magnified

Suprachoroidal Injection of Viral Vector transgene Suprachoroidal Injection of Viral Vector transgene 
Green Fluorescent Protein

• Campochiaro et al

• Injection shows spread 
posteriorly and to opposite 
side

• GFP production is noted in 
RPE and throughout inner 
and outer retina

• Vector dependent:  GFP+ 
with AAV8 and AAV9 but not 
AAV2

Vitreous View (Endoscopy):Vitreous View (Endoscopy):
Suprachoroidal injection shows localized tissue depression, then Suprachoroidal injection shows localized tissue depression, then 
expansion; IVT injection shows needle tip followed by injectate expansion; IVT injection shows needle tip followed by injectate 

bolus
IVT Injection Suprachoroidal Injection

Needle 
penetration

Injectate 
Bolus

For Reference: 
Images oriented 
per cross-section 

diagram above

Vitreous View (Endoscopy):Vitreous View (Endoscopy):
Endoscopic video of suprachoroidal and IVT injection, Endoscopic video of suprachoroidal and IVT injection, 

set to visualize internal to injection location 

Endoscopy Set-Up

Endoscope View
Key anatomic features labeled

Edge 
of Lens

Pars Plana

Retina

Ora Serrata

PostPost-Post-Injection Cryofreeze and Sectioning: PostPostPost Injection Cryofreeze and Sectioning: Injection Cryofreeze and Sectioning: Injection Cryofreeze and Sectioning: 
Suprachoroidal injection shows circumferential, posterior Suprachoroidal injection shows circumferential, posterior 

spread; IVT injection shows injectate bolus in vitreous
IVT Injection Suprachoroidal Injection

For Reference: 
Images oriented 
per cross-section 

diagram above

Fluorescing Dye under UV : Fluorescing Dye under UV : 
Suprachoroidal injection shows posterior spread

For Reference: 
Images oriented 
per cross-section 

diagram above

IVT Injection Suprachoroidal Injection

In Vivo Ex Vivo

External 
Photography

Surgeon 
Perspective

OCT Fluorescing Dye 
Injection under UV 

Post Injection 
Cryofreeze + 
Sectioning

Real Time Vitreous 
View (Endoscopy)

Suprachoroidal
Porcine / Rabbit

Models

Intravitreal
Porcine
Model

Patient
Clinical Trials

In Vivo Ex Vivo

Novel imaging methodologies of suprachoroidal and IVT Novel imaging methodologies of suprachoroidal and IVT 
injections characterize injectate spread in 
Novel imaging methodologies of suprachoroidal and IVT Novel imaging methodologies of suprachoroidal and IVT 
injections characterize injectate spread in injections characterize injectate spread in ex vivo 
Novel imaging methodologies of suprachoroidal and IVT Novel imaging methodologies of suprachoroidal and IVT 

ex vivo ex vivo models

TARGETED
The back of the eye is the 

location of many irreversible and 
debilitating visual impairments1

BIOAVAILABLE
Fluid spreads circumferentially and 
posteriorly when injected within the 
suprachoroidal space, bathing the 

choroid and adjacent areas with drug3

COMPARTMENTALIZED
Drug is compartmentalized in the 

suprachoroidal space, which helps 
keep it away from non-diseased 

tissues2

Sources: PK = pharmacokinetic | 1. Rai UDJ, Young SA, Thrimawithana TR, et al. The suprachoroidal pathway: a new drug delivery route to the back of the eye. Drug Discov Today. 2015;20(4):491-495. 2. Chiang B, 
Jung JH, Prausnitz MR. The suprachoroidal space as a route of administration to the posterior segment of the eye. Adv Drug Deliv Rev. 2018;126:58-66. 3. Moisseiev E, Loewenstein A, Yiu G. The suprachoroidal 
space: from potential space to a space with potential. Clin Ophthalmol. 2016;10:173-178.

Considerations of Delivery in the Suprachoroidal Space:Considerations of Delivery in the Suprachoroidal Space:
Office Based 
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Suprachoroidal to Subretinal Delivery:Suprachoroidal to Subretinal Delivery:
No PPV, No Retinotomy and No Efflux

47

PPV Retinotomy: Efflux and Dose Variability
45

Enlarged retinotomyEnlarged retinotomy Efflux through retinotomyEfflux through retinotomy

Subretinal bleb

Ab-Externo

Suprachoroidal

Transvitreal

TangentialSuprachoroidal

Prototype and Technique Options

PPV Retinotomy:  Multiple Cell Therapy StudiesPPV Retinotomy:  Multiple Cell Therapy Studies
Epiretinal membrane / 

PPV Retinotomy:  Multiple Cell Therapy StudiesPPV Retinotomy:  Multiple Cell Therapy Studies
Epiretinal membrane / Epiretinal membrane / Traction RD

43

Hypothesis:  Efflux of Cells via retinotomy 

PPV Retinotomy:  Efflux of Agent, Dosing Variability

42

Cell therapies to replace/support RPE in AMD Geographic Atrophy

Normal Outer Retina RPE dysfunction and loss, 
secondary photoreceptor injury

Normal Outer Retina
secondary p

Drusen / Atrophy

Transplantation of RPE cell 
suspension

Transplanted RPE integration 
and function, Photoreceptor 

survival

Desired outcome

PPV Retinotomy Suprachoroidal Injection

SubretinalSubretinal Delivery 
Subretinal via

Suprachoroidal

Key Procedural Steps for Suprachoroidal Injection
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Surgical Considerations for Gene and Cell Therapy 2021:  Summary

 Standard PPV and Retinotomy is familiar
 Multiple gene therapy trials
 New surgical approaches and hardware may improve consistency and precision

 Suprachoroidal Injection 
 RGX Gene therapy trials
 With approved suprachoroidal injection system

 Suprachoroidal to Subretinal microcatheter delivery system and procedure 
avoids retinotomy and is FDA approved 2019
 Lineage Cell therapy and Gyroscope Gene therapy programs
 Intraoperative 2D and 3D imaging may be useful for quantitative metrics

PPV Retinotomy Suprachoroidal Injection

SubretinalSubretinal Delivery 
Subretinal via

Suprachoroidal

Surgical 2D Bleb Mapping 
Bleb Location Composite

ODOSOS OD

56

Orbit SDS Suprachoroidal to 
Subretinal Delivery System 

• 2019 FDA Approved

• 2019 Lineage Cell Therapy 
Program 

• 2020 Gyroscope Gene Therapy 
for AMD GA Program

Intraoperative cell delivery bleb Intraoperative cell delivery bleb 
(outline) and suprachoroidal (outline) and suprachoroidal 
cannula (arrow)

PostPost-Post-operative 1hr redoperative 1hr red-operative 1hr red-free fundus image PostPostPost operative 1hr redoperative 1hr redoperative 1hr redoperative 1hr redoperative 1hr red free fundus image free fundus image free fundus image 
(same patient), bleb and air bubble intact (same patient), bleb and air bubble intact 
(outline)

IntraOP

1 hour
Stable Bleb
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Transitioning to Small Gauge 
Vitrectomy Surgery

MARIA H. BERROCAL, MD

SUMMARY
The ideal transition sequence from 
23g vitrectomy to 27g vitrectomy will 
be explained. Hybrid vitrectomy is 
recommended certain cases and a 
transition to 25g and then to 27g is 

ideal. Ideal cases to perform with the different cases will be 
shown. Altering surgical maneuvers to suit each gauge will 
be shown in video. Advantages and disadvantages of the 
different platforms will be presented, as well as techniques to 
avoid complications.

NOTES
Dr. Berrocal discusses how to transition to smaller gauge 
vitrectomy surgery. 

Pros of larger gauge is that the instruments are more rigid, 
rendering it easier to rotate the globe and typically faster 
vitrectomy. The larger gauges are generally more efficient for 
removal of blood clots, particularly in trauma cases where 
they may be very fibrosed and hard, and to remove hard lens 
fragments.

The disadvantages of 23 gauge include that you need 
larger sclerotomies and they have been associated in 
published series with hypotony and hemorrhage, a common 
complication in diabetic vitrectomy. Choroidal detachments 
have been found by ultrasound in many of these eyes. Due 
to the larger port size, there is more risk associated compared 
to similar maneuvers performed with smaller gauges and 
it is advised to stay further away from the retina to avoid 
iatrogenic breaks during shave maneuvers. It is also more 
difficult to get into tissue planes and peel membranes with 
23 gauge. 

The advantages of 27 gauge include increased self-sealing 
sclerotomies, reduced hypotony postop, reduced intra- and 
perioperative bleeding, and safer membrane removal. Dr. 
Berrocal highlights that the 27 gauge probe really serves as 
a multifunction instrument. The probe can do the job of 
forceps and can peel tissue, can act as scissors, can segment 
membranes and it can act as a flute needle to aspirate 
through breaks. You can work more safely on the surface 
of the retina because the smaller opening allows for more 
delicate maneuvers. You can peel epiretinal membranes and 
internal limiting membrane (ILM) with aspiration, and can 
shave tissue from the retinal surface. 

The disadvantages of 27 gauge include that the instruments 
are more flexible and can bend. This can be a problem with 
deep set eyes. In this situation, Dr. Berrocal recommends 
tilting the head and changing where sclerotomies are placed. 
The smaller opening of the 27 gauge port may not be suitable 
for dense dislocated nuclear material and dense blood clots 
for trauma cases. There are also slower core vitrectomy times 
compared to larger gauge instruments.

Advances are being made, however, and newer 27 gauge 
instruments can reach 20,000 cuts per minute allowing for 
43% quicker vitreous removal and industry is developing 
different alloys to make them more rigid. 

Dr. Berrocal cautions that when new technology gets 
introduced, people can be frustrated with it. This frustration 
may be because they choose the wrong cases to initially try 
the new technology with. She recommends to begin with the 
simplest of cases and if the surgeon uses 23 gauge vitrectomy 
predominantly, it is advisable to transition first to 25 gauge 
prior to pursuing 27 gauge. Dr. Berrocal also recommends 
trying a hybrid set up where you can transition from 25 to 27 
gauge within the same case. The advantage of doing a hybrid 
setup at the beginning is that you can still use familiar pre-
existing 25 gauge instruments and transition to the 27 gauge 
cutter e.g., for traction retinal detachments where 27 gauge 
allows access to tight tissue planes. The tip of the 27 gauge is 
also beveled so it can act as a pick to lift a tissue and aspirate 
from the retinal surface.

In regard to membrane dissection, Dr. Berrocal will go under 
the plane of the membrane and perform blunt dissection 
utilizing side-to-side motions while cutting with the 27 gauge 
probe. Tips and tricks for using 27 gauge instruments at the 
beginning is to place trocars almost 180 degrees from each 
other as this allows access to the bottom and the top of the 
eye without having to tilt the eye, minimizing instrument 
bend. If bleeding occurs, direct pressure with the 27 gauge 
probe can be applied followed by laser as diathermy.

With smaller gauge ports, bright illumination can be limited 
as the fibers are smaller. If there is access, the Ngenuity 
system can improve visualization. If the surgeon is using 
conventional microscope systems, Dr. Berrocal recommends 
to leave the illumination higher during early cases. 

In summary, Dr. Berrocal recommends that the Ideal cases 
for 27 gauge include diabetics, floaterectomies, previously 
vitrectomized eyes, failed macular holes, recurrent retinal 
detachment, and dislocated intraocular lens (IOL). The 
benefits of 27 gauge are that it can be used as a second 
instrument including use as forceps, a visco dissector, scissors, 
a fluid needle and can be used to tamponade bleeding. It 
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is efficient, less traumatic, and delicate for peeling of tissue. 
There is reduced traction and trauma to the retina, reduced 
iatrogenic breaks, reduced post-operative hypotony, and 
reduced post-operative hemorrhage. How to make the most 
of new technology? Transition by gauges slowly, do hybrid 
cases and case selection is key.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

M: Wow, that was like a masterclass in surgery in 20 
minutes. So Maria, excellent job like always, I think you have 
incredible videos, lots of people talk about what you do and 
you talk about it, why you show what you do. And I think 
that’s really a phenomenal difference.

Q: Maria, great job Maria. Outstanding. And I think Ed Ryan 
should actually be asking this question. On your complicated 
retinal detachments, what do you use for an indication to 
place a buckle on complex detachment cases?

A: For diabetics, I never place a buckle. For rhegmatogenous 
retinal detachment, if there is inferior pathology, I place a 
buckle. Or if there’s proliferative vitreoretinopathy (PVR). In 
the case that I showed it had a lot of those little breaks that 
you almost couldn’t see. So, that is the indication for me to 
place a buckle as well. If it’s only superior pathology, I may go 
with just a primary vitrectomy.

Q: Maria, thank you very much. Great presentation again, 
fantastic videos. I was looking at your modified Yamane 
technique and I’m like, wow, I should reconsider that again. 
But really, you made it look really easy. That was fantastic. 
I have an application question. So, you were saying about 
when you’re showing a reflection of the retina and removing 
subretinal membranes, and I’ve seen this too, but I was 
wondering, do you know why when you remove subretinal 
membranes it’s far less likely to form iatrogenic breaks than it 
is when you have a really adherent epiretinal membrane?

A: It’s interesting because subretinal membranes don’t tend 
to be as adherent as membranes on the surface of the retina. 
They tend to be more friable. They tend to be more like the 
peri-silicone proliferation membranes that we see.

M: It’s a great question. So, I think that one of the things that 
you’ve highlighted is your comfort level to move into new 
technology. Many of us are sort of advanced users of new 
technology, but I think that the technology has matured so 
much even recently, that your push towards smaller gauge 
surgery becomes much more understandable for the broader 
audience of surgeons and the concept of a hybrid approach. 

I think that really, for those of you who are interested 
in moving to a smaller gauge, that is such an incredible 
opportunity to do that. So if you’re a 23 gauge surgeon set 
it up as a 23 gauge case and then open a 25 gauge cutter, if 
you’re a 25 gauge surgeon, set it up as a 25  gauge case and 
open a 27 gauge instrument set. You can get separate cutters 
without a problem for this. I think the bevel technology 
that you addressed is an amazing advance for us and I kind 
of thought we were talking about cutting speeds and it was 
getting to be a little bit too much, but I have to agree that 
that dual port cutter at 20,000 really seems to have shifted 
the smaller cutters up to the comparable larger gauge. So I 
think a 25 gauge now cuts like a 23 gauge for those of us who 
are really focused on that. It seems to me there’s been a major 
change even in the last year in our ability to go to smaller 
gauge technologies with some good understanding of what 
those concerns were before that seemed now to have been 
well addressed.

C: Yes, I agree and I think it’s going to be even more so 
because we’re going to get better alloys to make instruments 
stiffer.

C: A hypothesis for the previous question about why 
epiretinal membranes versus subretinal membranes may be 
different. The epiretinal membrane adheres tightly to the 
ILM such as you sometimes even pull that off, you form a 
tight adherence whereas the photoreceptors shed naturally. 
If you’re having an adhesion to something that’s already 
shedding or you’ve got disruption of that layer, just a natural 
physiology of things. So, that’s just my theory at least. I’ve 
never seen it anywhere, but that makes sense to me.

Q: Maria, great talk as usual. I feel completely inadequate as 
a surgeon watching these videos, but to Tim’s point, hybrid 
surgery. I’m curious because we love hybrid surgery. One 
fundamental issue around this is that we want to do 25 
gauge and then use a 27 gauge cutter, especially for those bad 
tractional diabetics and then we have to take off the 25 gauge 
cutter and then put on the 27 gauge cutter. How often are 
you doing that, in terms of hybrid 25-27 gauge? And then, 
what are the issues around switching the cutter and on the 
constellation? And can you comment on wound leakage and 
how you are managing this?

A: The Hybrid Alcon can sell you just the cutter and I only 
used the hybrid on that first case, just in case I had to convert 
back when I tried it. I had used 25-gauge for many years, but 
if you just make sure you have the ideal eye and you move the 
eye back and forth with both hands, you will feel comfortable 
if you select the ideal first cases. So, most people probably will 
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not need to use a hybrid setup for too long before they start 
feeling comfortable.

As far as wound leakage, it is a really big problem. A lot of 
people now are going back to suturing all the sclerotomies, 
especially in diabetics because they don’t want hypotony and 
they don’t want bleeding. So, I would say that in 27 gauge it 
is not that common for me to have leakage, but it still occurs 
probably in 20% of cases and I would say with 25 gauge, it 
is higher. It’s at least you have three sclerotomies so at least 
that one side, even though I have tried all the techniques like 
angling it in, not necessarily removing all the vitreous right 
around there, combing it back and then using the needling 
technique but still with that you still have to suture. So, I 
think hopefully in the future, we’ll have some means of 
addressing wound leakage for effectively.

M: So, no matter what gauge you choose when you plug it 
into the constellation itself it recognizes the instrument. If 
your constellation is updated you don’t have to worry about 
what you’re plugging in. You can have everything set up as a 
25 gauge and plug a 27 gauge cutter in and it will recognize 
the 27 gauge cutter without any problems. I still do 23 gauge 
and I suture none of my sclerotomies, unless I put oil in an 
eye. I still do that and we do not see significant hypotony, 
but everybody’s different. I do a big bevel and I think that’s 
important. Eyes that have very thin sclera, like a highly 
myopic eye or a patient that’s referred after multiple surgeries, 
sometimes I’ll shift and say, I know I never suture but I will.

Q: And do you suture in all of your kids, Tim?

M: I suture all of my kids still. I always did and I haven’t 
changed. The kids I am all doing at 25 gauge. 27 gauge I 
think is interesting, but I’m concerned about flexibility still 
in the pediatric eyes and the 25 gauge short system, which 
is really nice, or the regular 25 gauge I think is good. But 
yes, for kids, I think that because of the dynamics of the 
sclera you make a good choice and I don’t think you’re 
ever wrong to suture. I think that you’re always saying, do I 
need to, or do I not? And if you’re having a high incidence 
of postoperative hemorrhage in your diabetics, then suture 
first and leave the pressure a little high. I think I over-
pressurize those eyes at the end of the cases, maybe that’s 
why I don’t see hypotony the next day. I think some people 
are uncomfortable with that in the diabetic eye because of 
vascular perfusion, but great questions.

Q: Lovely videos that you had hypotony post vitrectomy. 
Let’s go way back to the initial 25 gauge surgery, where we 
were told that a little hypotony is not such a big deal and I 
personally had hypotony for the mildest cases out of my first 
200 cases. And I said this to Dave Williams, “I’m never doing 

a 25 gauge vitrectomy in my life”. Well, that changed. And 
I’m willing to suture and I have a technique that I published 
in archives that is really pretty slick. You use 6-0 plain gut, 
crush it flat, pass it through the wound, pull it till the end 
disappears then cut it down. The patient doesn’t even know 
they’ve been sutured, it’s super comfortable. Our group 
sutures a lot. We never have post-operative hypotony. So I 
think that, pay attention, high myopes, re-ops, silicone oil, 
I always suture. I’ve had subconjunctival silicone oil once, 
never again. So, don’t be afraid to suture as it’s a pretty minor 
procedure and the patients can be perfectly comfortable.

M: I think that is a comment on the learning curve too. 
When Chris Freeman talked to us here and he was talking 
about 27 gauge and that he was having a hypotony rate of 
30% on the 27 gauge early system and the same thing when 
we were looking at endophthalmitis cases and when we 
transitioned to 23 gauge to 25 gauge to 27 gauge, I think it 
just humbles us that we need to be really attentive when we 
move away from something that we’re really comfortable 
with. Something that we do a lot of to something that we’re 
doing that’s new and less familiar.

Q: Maria, I can’t remember the person’s name because 
he deserves credit. Somebody wrote up about three years 
ago, a single case report that was published, I think in 
Ophthalmology where he takes a 20-gauge eraser type 
diathermy and puts it right over the sclerotomy sites. And I 
started doing that about three years ago and it works great.

I was similar to Tim, I would probably put a suture through 
25% to 30% of my cases and almost never do it now. It is just 
a flat eraser and all I do is I put it right over the sclerotomy, 
apply the diathermy for about 10 seconds, put a little 
conjunctiva over the site, reapply diathermy and I’m done. 
The patients never feel anything in the next day when they 
come in, they look great because there is no suture there. It 
was just written up one time and I switched to using it and 
it’s actually a pretty good technique.

Q: I just want to comment about dislocated IOL 
management. I know that the modified Yamane has become 
very popular now, but I think it doesn’t have the long-term 
data that sutures have. And with a series that we published 
only 2% of eyes dislocated with prolene sutures. I just 
published a case where we used prolene sutures and the 
sutures lasted for 30 years with stability of the IOL. So I think 
it’s still something to consider that the older technique still 
works very well.

C: I still use the prolene suture technique. I actually had 
one case where I sutured the haptics. I had the wrong IOL 
type and I said, “forget this, I am just suturing it.” I have 
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cases with long follow-ups that have worked well. I like using 
both depending on the clinical situation. I also use the pure 
Yamane, which I actually like, but I have to make sure that I 
have the correct needle for that.

One other hint about prolene sutures, just like we cauterize 
the end of the haptic, I found it very useful to cauterize the 
end of the prolene because then it doesn’t break through the 
conjunctiva.

M: Thank you. Last question.

Q: A question for Maria and Ed. So closure is important. In 
gas filled eyes, oil filled eyes, eyes that have had hemorrhage 
as Tim was alluding, I think the drop in pressure that they 
can induce by just rubbing their eye incidentally increases 
your risk of re-bleeding. So, I’ll suture those sclerotomies, but 
I’m really interested in that technique of just running a 6-0 
through and cutting it flush and not even tying it as I think 
what you’re describing and seeing whether you’ve compared 
to the other technique of taking your trocar blade and going 
back in the opposite direction that some people do to try and 
close and if you had any experience comparing the two, that 
would be helpful.

A: Well, I haven’t compared that, but we have Will Parke in 
my practice who does it that way quite often and we could 
look. It shouldn’t be very hard because I tend to use my 
technique because I am me.

Q: Right, I mean, I think your technique is really interesting, 
just running the 6-0 through, have you done that Maria?

A: I haven’t done the 6-0 but I’m going to try it. I have used 
a needling technique instead of using the trocar because I 
think that was described by Carlos Mateo in Spain. I have 
used the 27 gauge needle also besides the trocar and it works 
in some cases, but not on all.

Q: So just to be clear, if you’re angling in with your micro-
incision?

A: In the opposite direction to get the fibers.

C: So one other thing about this that you have to keep in 
mind is, if you wait long enough, it stops leaking. 

Q: You mean like a week?

A: Well, I mean, there are cases like that case you showed had 
one incision that was clearly leaking and it eventually stopped 
leaking. So enough of them will stop leaking on their own. 
That’s going to be hard. You’re going to need a lot of cases to 
sort out the differences.
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CONCLUSION

HOW TO MAKE THE MOST OF NEW TECHNOLOGY

WHY 27G?
 REDUCED COMPLICATIONS
IMPROVED TECHNIQUES AND OUTCOMES

• Most detachments can be successfully treated with 27g vitrectomy 

• EfÞcient and less traumatic membrane removal 

• Delicate peeling of tissue 

• Reduced: 

• Traction & trauma to retina 

• Iatrogenic breaks 

• Postoperative hypotony 

• Postoperative hemorrhage and needed re-operations

BENEFITS OF 27G VITRECTOMY PROBES

IMPORTANT TO TAKE ADVANTAGE OF NEW TECHNOLOGY

• 27g beveled tip 20,000 c/m vitrectomy probe

• Can be used as a pick

• Can be used as forceps-safer

• Can be used as viscodissector-blunt dissection

• Can perform as scissors-bimanual surgery

• Can be used as heme-stopper

• Can be used as flute needle

• Aspirate, reflux

VA- 20/80 2y Post-opVA- HM

27g Shaving 
Aspirating with Probe 

60y/o s/p 3 Sx 

RD with PVR 

27G- MODIFIED YAMANE

27G 20,000 PRIMARY VX

TRRD
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Early Experiences with Operative 
3D Viewing Systems

RYAN M. RICH, MD

SUMMARY
Intraoperative three-dimensional (3D) 
imaging is now feasible because of 
recent technological advances. Perceived 
benefits of 3D imaging include 
increased depth of field, improved 

ergonomics, and OR staff involvement among others.

Disadvantages of such systems include surgeon adaptation, 
cost, added technology management and bulky equipment.

Initial adaptation brings challenges in transitioning 
from optical to digital video, use of 3D glasses, altered 
proprioception, adjustments with light and laser probe 
settings, manipulation of lens for peripheral views, and 
focusing techniques.

This talk will address a new user’s motivations to try 3D 
viewing systems, the experience of initial adaptation, 
techniques to overcome challenges, and demonstrate 
examples of cases we have performed and recorded.

NOTES
3D heads up surgery is relatively new. The FDA approved 
the first 3D system in 2011 and Claus Eckardt performed 
the first 3D retinal surgery in 2014, but it remained much of 
a novelty for the next few years, largely due to latency issues. 
In recent years, advancements in resolution frame rate and 
the introduction of high-resolution screens have made more 
wide-spread adoption possible. Two years ago, there was 
integration with vitrectomy machines and a 4k screen and 
we now have an integrated digital system available. Setting up 
the current 3D systems broadly involves inserting an HDR 
capture module into the pipeline of the microscope, which 
then transmits overlapping images to the 4k screen. Viewers 
wear polarized glasses to gain stereopsis. When transitioning 
to the 3D system, surgeons will need to understand how to 
change the aperture, light intensity, alter the brightness and 
color of images, and adopt new foot pedal functions, e.g. the 
inverter is with a foot pedal function opposed to automatic.  
A keyboard accompanies the systems that can assist with 
optimization.

Advantages of 3D visualization systems include improved 
ergonomics, increased depth of field, wider field of view, 
lower illumination requirements, increased magnification, 
better depth and lateral resolution and the ability to have 

data overlaid. One of the most exciting parts of 3D systems 
is the immersive experience for observers and trainees. The 
system allows for everyone in the room to be involved in the 
case and this can be helpful in many ways. For example, Dr. 
Rich describes that the anesthesiologist can appreciate steps 
of the case and assess the need for greater or less sedation 
and surgical nurses can better appreciate the steps of the 
procedure. 

Improved awareness of ergonomics has allowed for advances 
and this is highlighted with 3D systems. Optimal posture 
at the microscope can be challenging and may lead to 
musculoskeletal injuries. 70% of ophthalmologists report 
back pain with a reported 75% improvement in back 
comfort reported by those who transitioned to the 3D 
systems. 

In regard to visualization, Dr. Rich highlights that the 
improved visualization in 3D systems can be separated into 
three metrics: depth of field, resolution and magnification.

Depth of field is defined as the ability to stay in focus 
between the nearest and the farthest visual planes. There 
are large differences between traditional optical lenses and 
cinematography lenses, which have increased depth of 
focus and up to a 5X increase from conventional optical 
microscopy.

Resolution can be defined as lateral and axial. Lateral 
resolution for example would be the view of the retina or the 
macula. Axial resolution involves being able to discern two 
separate objects that are longitudinally adjacent. This is much 
improved with 3D viewing systems.

There is a reported 48% increase in magnification 
capabilities in current 3D viewing systems. Dr. Rich 
demonstrated the high degree of magnification in his surgical 
videos with impressive details of epiretinal membranes and 
visualization of the internal limiting membrane.

There are definitely barriers to adoption. Most importantly 
would be the cost, space constraints, additional technology 
for both the surgeon and the staff in the room, and 
rearrangement of equipment. A major initial barrier 
is operative room setup. Ideally, the patient is aligned 
perpendicular to a wall and the patient is at an angle that 
allows the surgeon to not look through the microscope and is 
able to look directly right at the 3D screen. Targets placed on 
the floor can allow for reproducible set up if the 3D system 
needs to be removed from the room. Peripheral visualization 
can be a challenge but this can be minimized with optimal 
positioning. Patient positioning can assist with this and Dr. 
Rich outlines that the viewing system needs to be as close as 
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possible to get out to the periphery. Dr. Rich recommends 
that it is better to be parfocalized in mid-vitreous instead 
of the front or the back of the eye, and then decrease the 
magnification. Parfocalization is much more essential in 3D 
systems, otherwise the advantages of the system can be lost 
e.g., depth of resolution.

Neuroadaptation to new technology can also be an early 
adoption challenge. Dr. Rich highlights that proprioception 
can be an initial hurdle because for many years a surgeon 
is used to operating in a particular position. Gradually, 
the surgeon will achieve a new muscle memory. Similarly, 
stereopsis is an initial challenge but one that is not 
prohibitive and may be overcome during early cases for many 
surgeons. 

Light management can be an interesting part of the learning 
curve and Dr. Rich recommends decreasing the amount of 
light by about 30%, both on light probe and the laser probe. 
The 3D system will take multiple images of different light 
exposure and average them together. Thus, the more light 
you have in the system, the larger the differences become 
resulting in suboptimal visualization. 

In summary, Dr. Rich highlights that 3D surgery heralds the 
return of the “operating theater” opposed to the “operating 
room” and makes the surgical experience not just more 
productive due to the advantages listed above but also much 
more fun for everybody who is involved. 

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

M: Not easy. We have been talking about 3D viewing for a 
while now, I think where we are moving to smaller gauge 
surgery. This is technology that is coming to its own, so I 
find that very interesting. The robotic stuff, there’s a lot of 
controversy. Steve Charles still swears that will never happen 
until we immobilize the patient’s head on the bed or start 
doing these cases under general. 

C: Excellent, excellent talk. I love the NGENUITY too. I 
think your focusing tips are super because I think that is 
really the key to getting the most of it, but as we could see, 
you can see the anterior vitreous and the optic nerve and 
focus in many of those cases but I think what you showed 
in your videos that it is really important regarding how well 
you see under air, which is something that was always a 
problem with the microscope, the view on their air. If you 
can comment on this?

A: I agree completely. I love going to air and you can see the 
periphery all the way out. I mean, you always see a little bit 
better under air, but in this system, it is enhanced. 

M: And only to say that we are not as young as we used to be, 
but your comment that really where this system clearly shines 
is in a more mature surgical eye. The other thing I think is 
that we bring forward what we learned in our early training 
and what we have experience with as surgeons. I think that 
as more of these systems are utilized in academic training 
programs and fellows have earlier experiences with them, it 
will increase future adoption.

Q: Great talk Dr. Rich. My experience with 3D heads up 
visualization has been great overall. I really enjoy using the 
technology. One of the ergonomic factors that I have had 
some difficulty with is looking around the head of the scope. 
So instead of leaning forward, I find myself torquing my 
body, and I get sore in a different way. Have you had that 
experience, and do you have any tips?

A: Have you tried positioning the bed differently? Because 
once you do, that can allow you to directly look at the screen, 
and for me, that solves everything.

M: I also think that helps, but I still think that’s a major 
problem and that is one of the things that is being addressed 
by thinking about smaller scope technology that will be 
less obscuring or moving that technology onto something 
potentially that you may wear as a headset.

C: Great videos. Regarding your point about parfocalization, 
I never thought about doing this in the mid vitreous like you 
did on your cutter but that is an important point. We have 
had the opportunity to compare the Alcon and the Zeiss, 
Artevo. I don’t know if you’ve tried that.

A: I have not been able to try those as an assistant.

C: I think they are both excellent. At Wills, I was an 
enthusiast about it. I’m a little bit of a descendant from 
Maria’s wanting to try new toys and new tools and thinking 
about where this would go, and a lot of my partners didn’t 
like it. I think the reason they did not like it was there is an 
activation energy to get accustomed to it unless you’re willing 
to do that. If you’re just trying to get through your cases, it’s 
not going to work for you, but the peripheral focusing with 
the parfocal and mid vitreous, I think is a really important 
point because they would always complain about peripheral 
view, so I never thought about that.

The other thing about lowering your illumination that is 
important is when you were doing laser people would have 
a very difficult time seeing the focus of their aiming beam, 

•  NEXT TALK >PREVIOUS TALK  •<



 24     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

but I noticed your endo illumination was down low. You 
could see the contour of the aiming beam to know where you 
are to get a good laser point. The NGENUITY is superior 
for macular work with a hyper-stereopsis for peeling. I think 
it makes things easier and therefore safer and better for 
patients. With the Artevo, what I think is nice is that they 
have integrated the OCT because it’s Zeiss, so you can see the 
OCT on the heads-up monitor. So it is where we all should 
be going, not just seeing our cut rate and time, but the other 
digital information that this is the foundation for. 

A: With the laser probe, I had those problems originally as 
well, but it was about the aperture adjustment as well. I wish 
there was a foot pedal for aperture judge adjustment because 
I need to have people come over and change that manually 
during the case.

M: You suggested 10 cases. I’m surprised that the learning 
curve being as rapid as it is, but even with that, Allen, I think 
you are right. Some of our fellow surgeons are not interested 
in transitioning.

C:  If you take a young fellow, they don’t have this, where are 
my hands? Where’s my head? They go right into it. If you 
have it set up appropriately with the tips that you gave us, 
they will take to it like they’re playing a video game.

Q: I loved your talk because we just purchased an 
NGENUITY. So, a couple of specific questions. One, what 
type of viewing system did you use? Do you use RESIGHT 
or BIOM? And one of the questions I have is about the lens 
quality. If you use a BIOM or RESIGHT, do you use the 
disposable lenses?

A: We use RESIGHT system, and I’m still using contact lens 
for macula cases. Although some of those cases, for example 
with easy ERMs, I don’t know if it would have been needed, 
but I think it is a better quality of image.

Q:  There is some discussion about whether or not you 
use the non-disposable RESIGHT lens versus having the 
disposable ones. I am curious as to what people think in the 
room about the quality of the image for that comparison? 
Another question that comes up is, do we need somebody 
specifically in the OR? Just to hire somebody to adjust all the 
settings and become a master of the NGENUITY?

A: Those are good points. I think our first experience was 
good, but not perfect. I think the person that demos the 
system must understand all these concepts. I think the 
more homework you do ahead of time to understand these 
concepts, and if you learn about parfocalization and the 
aperture before you go into your first case, you will be sold. 

M: If you’re blessed to be a chairman of an academic 
institution that could hire someone to do this, I personally 
think that is an amazing idea. Maria may speak to the fact 
that having somebody in your OR that’s an expert on your 
technology, that’s a blessing. None of us wouldn’t want that 
but most of us do not have the ability to afford that. And you 
are correct, we did not touch on any of the filter technologies 
or some of the advanced options for 3D imaging that may 
actually be even stronger points of the technology. 

Q: One of the biggest hurdles that I am seeing to adopt this 
technology is the concept of where’s the patient, where’s the 
screen, where’s the patient, where’s the screen, how do you 
line it up in order to do that? And I was curious if anyone has 
investigated using VR technology for something like this, for 
example using a headset for the surgeon. So say, for example, 
if the surgeon looks up at the screen, the VR technology gives 
you a surgical view, and then looking down at the patient 
gives you a virtual reality (VR) mounted camera view to see 
where your hands are to work like that. It seems like a nice 
gap.

M: There’s a startup that’s involved in looking at that VR 
technology now. I do not know where Zeiss and Alcon are at 
with their presence in that field. 

C: I have a comment. One of the things that I had trouble 
with at the beginning, I am a short person and sometimes I 
would see double or foggy and I could not figure out what it 
was. To remedy this, you must tilt the screen, so the screen 
is higher than you and it must be perfectly aligned to your 
eyesight. I do not have an assistant in the OR because the 
only thing that I change is the aperture. Everything else, now 
with the new overlay you can do with your foot pedal.

A: And the screen does have to be the appropriate distance 
away from you.

M: Set up is clearly key. I think it is important to have the 
reps come back again. After you use it, there is a whole 
slew of questions that you did not realize you have because 
somebody was walking you through it at the time. So Ryan, 
outstanding talk, thank you very much. 
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Ergonomic Advantage
• Traditional binocular microsurgery can lead to 

musculoskeletal fatigue and injuries 
• Ophthalmologists: 70% experience back pain 
• >6 surgeries/week associated with increased neck and 

low back symptoms 
• Increased rates of disability and reduced surgical 

longevity 
• 75% rated neck and back comfort to be superior with 

heads-up 3D microscopy compared with traditional 
microsurgery 

Technology
• High dynamic range (HDR) capture 

module processes optical image to 
digital 

• Transmits overlapping images to 3D 
screen (4K) 

• Surgeon/staff wear polarized glasses to 
provide stereoscopic view 

• Aperture control - adjusting aperture 
changes depth of focus and intensity of 
light 

Barriers to 3D Visualization

• Cost  
• Space constraints 
• Additional technology 
• Rearrangement of equipment 
• Learning curve 

Advantages of 3D Visualization

• Improved ergonomics  
• Increased depth of field 
• Wider field of view 
• Increased magnification 
• Increased depth of resolution 
• Improved lateral resolution 

• Data overlay (surgical parameters, OCT, 
etc) 

• Immersive experience for observers/
trainees  

• Lower light levels (light toxicity - digital  
 amplification of light signals can reduce 
 light requirement by up to 70%)

Digital/3D Visualization Timeline

2010

2011

2014

2017

2018

2019

First Reports of Digital 
Equivalency w/ Optical

FDA Approves First 3D 
Visualization System

Clause Eckardt Performs 
First Surgery

Latency Barriers 
Addressed (<30ms)

Integration With 
Vitrectomy Machine

Data Overlay on 3D Screen; 
First “All-Digital” 3D 
Ophthalmic Microscope

Impetus to try 3D visualization

No Relevant Financial Disclosures

Initial Experience with 3D Visual Imaging 
Systems

Ryan Rich, M.D. 

Aspen Retinal Detachment Society, 2021
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Learning Curve
• Room organization 
• Neuroadaptation 
• Technology augmentation 
• Parfocalization 
• Peripheral visualization techniques 
• Light management 

Data Overlay

*More involved, focused and fulfilled
staff and anesthesia providers
*Education of residents and fellows

Operating Room Theater

• Up to 48% increase

Magnification

• Lateral resolution (x-y): ability to resolve 
linear plane of tissue 

• Depth of resolution (z): ability to resolve 
axially through thickness of plane (up to 
42% better than optical) 

Resolution

• Distance between nearest and 
farthest planes that remain in 
focus 

• Up to 5x increase from optical 

Depth of Field

• Depth of Field  
• Resolution 
• Magnification

Visualization Enhancement
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Light Management

• Digital amplification (HDR) 
• More is not better - ideal baseline 

is ~30% intensity 
• Laser aiming beam at ~30% 
• Reduce intensity if image 

bleached 
• Manipulation of light pipe 

(insertion and angle)

Peripheral Visualization

• Common struggle for new users 
• Patient position more important 
• Viewing system as close as possible 

to the eye 
• Parfocalize in mid-vitreous 
• Decrease magnification 
• Ensure wide field system aligned 

accurately

Parfocus
• Parfocalizing is more important than traditional 

optical microscopy 
• Critical to maximize depth of field and lateral/

depth resolution 
• Zoom in on surgical plane (iris, vitreous, retina) 

for maximum magnification 
• Fine focus for a sharp image 
• Zoom out to a comfortable working distance 
• Presbyopia/accommodation 

Technology Adaptation

• Aperture 
• Light intensity 
• Depth of field 

• Digital manipulation of brightness, 
colors, etc 

• Basic understanding of software for 
trouble shooting (inversion, recording)

Neuroadaptation

• Proprioception - head down vs 
head up 

• Altered stereopsis 
• With ideal set-up at least 10 cases 

to adapt 

Room Set Up
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Future of Vitreoretinal Surgery

• Robotic visualization surgery will 
require head’s up position 

• VR-assisted surgery 
• Intraoperative OCT display
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Treatment of Pediatric Retina Patients 
in the Era of Laser and Anti-VEGF

R.V. PAUL CHAN,  
MD, MSc, MBA, FACS

SUMMARY
The management of pediatric retinal 
disease has significantly improved 
over the past fifty years and with the 
introduction of anti-VEGF therapy, 

we have enhanced our treatment for these patients. 
Treatment for retinopathy of prematurity (ROP) especially 
has changed as we’ve transitioned from using cryotherapy, 
to laser photocoagulation, and more recently to the use of 
anti-VEGF therapies. Laser, although proven effective for 
treatment requiring ROP, may be associated with the need 
for significant training, expensive equipment, and intubation 
of the patient. Laser may also cause peripheral visual field 
loss and myopia. Therefore, the idea of treating ROP with a 
potentially less destructive therapy started to emerge over a 
decade ago with bevacizumab. Since VEGF plays an integral 
part in the pathogenesis in many ophthalmological diseases, 
intravitreal bevacizumab began to be used off label for retina 
disorders including ROP. While there have been multiple 
studies that have demonstrated the efficacy of anti-VEGF, 
none of the anti-VEGF therapies have yet to receive FDA 
approval for use in ROP or other pediatric retinal conditions. 
Currently, there are a number of clinical trials that have and 
continue to investigate anti-VEGF therapy for ROP.

Anti-VEGF therapy has been shown to be useful for 
management of Coats Disease, Familial Exudative 
Vitreoretinopathy (FEVR), and as a surgical adjunct for 
pediatric retina patients. However, there still remains 
significant discussion regarding the routine use of anti-VEGF 
agents for children.

NOTES
Despite recent advances in risk factor identification and 
screening of premature infants, the treatment for retinopathy 
of prematurity (ROP) remains a challenging matter and is 
evolving. Historically, cryotherapy was initially utilized and, 
when it became available, laser photocoagulation, and more 
recently anti-VEGF therapies are gaining popularity as a 
primary treatment modality. 

The Early Treatment for Retinopathy of Prematurity 
trial (ETROP) has defined the standard treatment 
recommendations for Type 1 ROP, including Zone I ROP 
(any stage with plus disease or Stage 3 with no plus disease) 

and Zone II ROP, Stage 2 or 3, with plus disease. Compared 
to cryotherapy, laser ablation improved anatomic and visual 
outcomes but still causes permanent peripheral visual field 
deficits and may induce significant myopia. There are clinical 
situations where laser therapy may be challenging, including 
media opacity, aggressive posterior disease, and inability 
to tolerate general anesthetic. In contrast to laser ablation, 
benefits of anti-VEGF may include the development of 
continued peripheral retinal vascularization with concurrent 
regression of pathologic neovascular proliferation and may 
allow for improved visual function following regression of 
disease.

The Bevacizumab Eliminates the Angiogenic Threat of 
Retinopathy of Prematurity (BEAT-ROP) study compared 
laser treatment to intravitreal bevacizumab (IVB) and 
found superiority with IVB in the primary outcome of 
treatment failure (defined as recurrence of neovascularization 
necessitating retreatment by 54 weeks postmenstrual age) in 
Zone I Stage 3 with plus disease compared to conventional 
laser ablation. BEAT-ROP, however, found no difference 
between laser ablation versus IVB for Zone II disease. With 
more recent results from RAINBOW and BUTTERFLEYE, 
new treatment paradigms with anti-VEGF are gaining 
support. When evaluating RAINBOW versus BEAT-ROP, 
BEAT-ROP altered the outcome measure midway and 
ultimately became reactivation/recurrence as opposed to 
resolution of disease. RAINBOW looked at reactivation and 
structural outcomes. RAINBOW truly was a multicenter, 
international study with a reading center. The evolution of 
ROP clinical trials is giving practitioners more and better 
information regarding anti-VEGF treatment doses and 
outcomes. 

Dosing remains a point of debate. There is a concern of 
using the traditional adult dose IVB in this young patient 
population, but it may be necessary for severe posterior 
ROP/Plus disease. To date, systemic adverse events 
continue to be a concern in these developing patients. 
Dr. Chan reviews the RAINBOW, BUTTERFLEYE and 
FIREFLEYE studies. The RAINBOW study is a randomized, 
multicenter, open-label, parallel-group clinical trial to 
compare ranibizumab with laser therapy in premature 
infants with ROP. Initial results were published in 2019. 
The study demonstrated superior efficacy of ranibizumab 
0.1 mg to laser and superior efficacy of ranibizumab 0.2 mg 
to ranibizumab 0.1 mg. Of the 225 infants enrolled, 218 
infants completed the study. There was no difference in 
adverse events between study arms. BUTTERFLEYE and 
FIREFLEYE are evaluating aflibercept 0.4 mg and these 
studies are ongoing and still enrolling. 

•  NEXT TALK >PREVIOUS TALK  •<



 30     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

TREATMENT OF PEDIATRIC RETINA PATIENTS IN THE ERA OF LASER AND ANTI-VEGF – CHAN

With Anti-VEGF treatment, high anatomic success rates are 
being observed. With potential improvement in outcomes, 
should we now reconsider our treatment criteria? Treatment 
indications for ROP have classically included Type 1 ROP 
due to ETROP, but should practitioners be looking at 
treatment outside of Type 1? 

With Anti-VEGF monotherapy, the question of how to 
manage reactivation of disease after treatment has been 
an ongoing discussion. Vascularization of the peripheral 
avascular retina may occur but there is the potential for the 
disease to reactivate and we may also see persistent peripheral 
avascular changes. There has also been a fair amount of 
heterogeneity in how reactivation has been defined based 
on published reports. Therefore, there is a need to have 
consensus definitions in order to manage the disease better. 

Fluorescein angiography (FA) is very useful in this patient 
population that has been treated with anti-VEGF. Dr. Chan 
advocates that FA in ROP can provide valuable information, 
both clinically and as a part of clinical trials, in better 
identifying avascular retina and retinal neovascularization. 
The ideal management of ROP reactivation remains a 
relative unknown area. With the use of anti-VEGF in 
ROP, it is becoming evident that treatment definitions 
and reclassification of ROP may be required. What we do 
know is the anti-VEGF agents have proven to be effective 
in promoting regression of disease and IVB is currently the 
most used anti-VEGF in ROP.

With the increasing acceptance of anti-VEGF therapy in 
ROP, laser may be becoming a lost art. The question that is 
frequently raised when appraising studies is whether the laser 
was adequate. Laser also may be falling out of favor due to 
challenging ergonomics and, at a global scale, there may not 
be enough trained practitioners to provide laser treatments. 

Anti-VEGF is also used off-label for other pediatric vascular 
proliferative disease including coats disease, familial exudative 
retinopathy (FEVR) and incontinetia pigmenti (IP). This 
summary includes shared experiences as a retina community 
at this meeting. Regarding FEVR, Dr. Hahn has found 
good results with laser photocoagulation with argon green 
spectrum wavelengths that are of relatively long duration. 
Laser is his primary choice in this population if the lesions 
can be adequately lasered. In FEVR lesions that are thick and 
hyperplastic, if laser fails, exudation can continue. Those are 
the patients Dr. Hahn states you have the choice of either 
giving an anti-VEGF agent or repeating laser. Cryotherapy 
in these patients have become more historic in developed 
nations but remains an option. Currently anti-VEGF in 

these patients is considered an adjuvant therapy, or if there is 
significant vascular leakage or exudate.

Regarding Coats’ disease, when evaluating the literature, 
there has been noted successes with anti-VEGF plus laser. 
Dr. Tim Murray comments that he pursues anti-VEGF plus 
laser almost routinely as he has observed that laser ablation 
to the primary peripheral telangiectatic vasculature may 
drive exudate into the macula and this may be controlled 
by the use of an anti-VEGF. Submacular surgery remains 
a point of debate and age plays a large factor given the 
need to induce a PVD and Dr. Murray recommends 
surgery with large submacular deposits in teenage patients 
and older individuals. Dr. Chan also comments on Dr. 
Audina Berrocal’s approach utilizing anti-VEGF, posterior 
sub-Tenon’s steroid coupled with laser photocoagulation 
in attempt to modulate as much of an inflammatory and 
vascular driven processes as possible. 

Lastly, incontinentia pigmenti patients can present with 
avascular retina and at this time, many would pursue laser, 
but there are reports utilizing anti-VEGF with variable results. 

In summary, this discussion highlights the need to redefine 
ROP treatment criteria and to continue to evaluate the use 
of anti-VEGF in other pediatric retinal diseases. There are 
many different approaches and the pursuit for a perfect 
algorithm remains elusive. In the setting of vascular leakage 
and exudate, giving an anti-VEGF injection is reasonable. 
Whether or not there will be evidence to say that anti-VEGF 
has a superior outcome remains to be seen and more trials 
are needed to answer this important question.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

C: In the past the ethical concerns around using anti-VEGF 
in ROP concerned whether or not it was ethical to use 
anti-VEGF for children. Now we have evolved into asking 
the question of whether or not it’s ethical to not use anti-
VEGF for these pediatric retinal conditions. Paul wrote a 
recent article on the ethics of treatment in orphan diseases, 
and virtually all of these pediatric diseases are orphaned 
diseases by our national criteria. The second thing is you’ve 
got to really thank our industry partners because in the past 
we couldn’t get support for pediatric retinal diseases that 
were high risk. We are seeing an interest in looking at those 
populations now for the first time.

Q: What criteria do you use for reinjecting? What is your 
rationale behind retreating?

•  NEXT TALK >PREVIOUS TALK  •<
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M: You need to follow these children closely and if you 
see a recurrence of posterior plus disease, then I would 
recommend retreatment with either laser or anti-VEGF. 
Recurrence of plus disease can be subtle, and it is helpful if 
you take serial imaging studies and compare week after week. 
Also, if you see neovasularization, I would recommend to 
retreat. In cases of primary treatment with anti-VEGF it is 
becoming more important to use fluorescein angiography. If 
you can see vascular changes that suggest that you are losing 
a positive anti-VEGF effect, that is what has defined my 
interest in retreating. 

Some people are willing to wait longer with the feeling that 
you can wait longer and still recover, and I think that is the 
unknown. Maria Ana Martinez-Castellanos spoke to that. 
Hugo Quiroz-Mercado, who was the first person to use anti-
VEGF in ROP, has spoken here. Nina Berrocal has spoken 
extensively with Paul on ROP. Nina’s discussion at that time 
was that if there is a residual of avascular peripheral retina, 
she’s been discussing whether that should be ablated because 
those children are often lost to follow up when they leave the 
NICU. Her criteria is if the child’s going to leave the NICU 
and there’s peripheral avascular retina, and there’s a concern 
of follow-up, that is when she will treat.

Now instead of treating two-thirds of the retina that you 
would have treated primarily; you are now treating a smaller 
residual crescent. I think that that’s not unreasonable, but 
those are all the questions we need to ask and for the first 
time we’re starting to ask those questions. 

Q: Dr. Chan, thank you for an engaging very interesting talk. 
I was wondering if you can comment a bit more on massive 
exudation in Coats disease. My experience is exclusively 
with laser mostly because I want to take these kids to the 
OR one time. I was wondering what your thoughts are. Is it 
a single treatment of anti-VEGF before laser? Do you repeat 
treatment and see how the treatment response is? What are 
your thoughts on that?

A: I actually don’t give a lot of anti-VEGF because my take 
on this is, identify the lesion that is causing the problem 
and laser it, and I’ve had pretty good results with that. Now 
having said that, Tim has had these results, also Nina with 
triple therapy or with anti-VEGF first followed by laser and 
so forth, in combination. Tim, what is your take on when to 
inject?

M: I inject and laser at the same time. If I take the kid to the 
OR, I’m going to laser him or her, and I am going to inject 
them.

C: Do you do sub-Tenon’s Kenalog as well?

M: I have not been using sub-Tenon’s Kenalog upfront like 
Nina has, but if I get a sub-therapeutic response, to me it 
would be an easy thing to do, and the incidence of glaucoma 
and cataract in these kids is so small so that that has not been 
a concern for me. I will add that, but I do not ever laser alone 
anymore. And that’s because we have had a few cases where 
people have lasered alone and then referred them to us after 
the laser with an exudative component of the detachment, 
that then has complicated the management of the child. 
I think that when you couple a heavy laser treatment or 
any laser treatment with an anti-VEGF, I have been lucky 
not to have seen that. I think it is modulating some of that 
component of the vascular response to laser. So, I do laser 
and anti-VEGF, and then if I have persistent posterior 
leakage where I can’t really identify discrete telangiectatic 
vasculature, that’s when I transition away from laser to anti-
VEGF monotherapy. Baker does that PRP treatment, which 
has been interesting to me because I’d always been taught, 
you’re lasering the vascular anomalies here, not so much 
PRP, which I always think of as a different mechanism. But 
again, these are complex diseases in complex children where 
we do not always have easy answers, and I think we’ve all 
come up with different approaches. I’ve been really pleased at 
the outcomes that we have had over a long period.

One of the things I think you need is you have to have long 
targeted follow-up. And in some of the issues with some of 
the series is that their therapies have changed so much over 
time that they have long follow up, but what they’re reporting 
from 15 years ago is not what they’re reporting from now, 
and it is sometimes hard to tell what has transitioned in 
those intervals. You have to really read the literature critically, 
but I would do combination therapy.

C: I think it is okay to laser alone. I have injected an Ozurdex 
in some of these kids.

M: We’ve had an incredible session I think this morning. 
Paul’s talk was a great example of where the controversies 
really exceed the agreement within the field. That’s what I 
love about this meeting. I love that you can hear differences 
in opinions from really world class clinicians who are doing 
this day in and day out.

•  NEXT TALK >PREVIOUS TALK  •<
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity

Left Eye (Pre Bevacizumab) Left Eye (Post Bevacizumab)

Images Courtesy of Dr. Anton Orlin

7

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Case 

Right Eye (Pre Bevacizumab) Right Eye (Post Bevacizumab)

Images Courtesy of Dr. Anton Orlin
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What’s your choice of treatment?

A. Observation
B. Intravitreal Anti-VEGF Therapy
C. Laser
D. Cryotherapy
E. Other

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Treatment

5

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-
VEGF
Retinopathy of Prematurity

Right Eye Left Eye

Images Courtesy of Dr. Anton Orlin

4

Results from the CRYO-ROP and ETROP studies have 
historically guided when and how we treat ROP:

CRYO-ROP (1988)
Treat “threshold” ROP

ETROP (2003) 
Treat “type 1 pre-threshold” ROP

Results from the BEAT-ROP (Bevacizumab Eliminates the 
Angiogenic Threat for Retinopathy of Prematurity) study 
provided support for the use of Anti-VEGF therapy for ROP:

BEAT-ROP (2011) 
Intravitreal Anti-VEGF therapy effective for Zone I Stage 3 
with Plus disease

Image is taken from an article entitled, “Final Results of the Early Treatment for Retinopathy of Prematurity (ETROP) Randomized
Trial." in the Trans Am Ophthalmol Soc 2004; 102: 233 and republished with permission of the American Ophthalmological Society
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – DRCR PEDIG (ROP 4)

• The primary objective of the current protocol is to evaluate whether doses of 
0.063 mg and 0.25mg are effective as treatment for type 1 ROP, with ROP and 
retinal vessels all in zone I.

• Secondary objectives are to compare 1) safety and efficacy, 2) refractive 
outcomes, and 3) the extent of retinal vascularization at 4 months post-injection 
between the two dose groups

• Phase II Randomized Clinical Trial
• Up to 80 participants (40 in each 

treatment group) 

• Newly diagnosed (within 2 days) type 1 
ROP, with ROP and retinal vessels all in 
zone I, in one or both eyes

• Intravitreous bevacizumab 0.063 mg
• Intravitreous bevacizumab 0.25 mg

15

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – DRCR PEDIG (ROP 3)

• The primary objective is to determine if infants with type 1 ROP treated with 
intravitreous bevacizumab have retinal treatment success rates that are 
noninferior to that of infants treated with laser photocoagulation. 

• Secondary objectives are to compare the number of re-treatments, extent of 
retinal vascularization, refractive error, visual acuity, visual fields, 
neurodevelopment, and systemic morbidities between treatment groups.

• Phase III Randomized Clinical Trial
• 212 participants (106 in each treatment 

group)  

• Intravitreous bevacizumab 0.063 mg, re-
treatment with 0.25 mg when indicated, 
and laser treatment later when indicated

• Retinal laser photocoagulation, and re-
treatment with laser when indicated

14https://clinicaltrials.gov/ct2/show/study/NCT04004208
https://clinicaltrials.gov/ct2/show/NCT04101721

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Aflibercept (0.4mg) – FIREFLEYE and BUTTERFLEYE

13

A treatment success rate of 80% was achieved with ranibizumab 0.2 mg vs. 66% with laser

Infants treated with ranibizumab 0.2 mg were twice likely to achieve treatment success vs laser which was 
considered clinically relevant

Ranibizumab 0.2 mg and 0.1 mg were well tolerated in patients with ROP and the safety profile was as expected 
in a preterm population

First study to report pharmacokinetics and systemic VEGF data

5 years extension study currently ongoing 

Conclusions

Stahl A, Lepore D, Fielder A, Fleck B, Reynolds JD, Chiang MF, Li J, Liew M, Maier R, Zhu Q, Marlow N, Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of prematurity (RAINBOW): an open-label randomised controlled trial, 
Lancet. 2019 Oct 26;394(10208):1551-1559.

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Ranibizumab (0.2mg; 0.1mg) – RAINBOW

12

https://clinicaltrials.gov/ct2/show/results/NCT02375971?view=results

Stahl A, Lepore D, Fielder A, Fleck B, Reynolds JD, Chiang MF, Li J, Liew M, Maier R, Zhu Q, Marlow N, Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of prematurity (RAINBOW): an open-label randomised controlled trial, 
Lancet. 2019 Oct 26;394(10208):1551-1559.

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Ranibizumab (0.2mg; 0.1mg) – RAINBOW
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Primary outcome
Ranibizumab 0.2 mg

n=74

Ranibizumab 0.1 mg

n=77

Laser

n=74

Treatment success 56 (80.0%) 57 (75.0%) 45 (66.2%)

• Ranibizumab 0.2 mg vs. laser: OR: 2.19 (95% CI: 0.99 – 4.82), one sided P = 0.0254 
• Unfavourable structural outcomes were lowest in the ranibizumab 0.2 mg treatment groups compared with other study groups

Reason for failing  primary endpoint* Ranibizumab 0.2 mg Ranibizumab 0.1 mg Laser

Active ROP present† 0 3* 0

Unfavourable structural outcome 1 5 7

Treatment switch 11 13 18

Death of infant 4 4 4

Infants treated with ranibizumab 0.2 mg were twice likely to achieve treatment success vs laser
Primary outcome: 80% of the infants achieved treatment success with ranibizumab 0.2 mg

*Infants can have multiple events; †Three infants with active ROP at day 169 had vessel dilatation (plus disease) but no extra-retinal vessels
RAINBOW Study: RAnibizumab Compared With Laser Therapy for the Treatment of INfants BOrn Prematurely With Retinopathy of Prematurity (RAINBOW): 
https://clinicaltrials.gov/ct2/show/NCT02375971?term=RAINBOW&rank=1 (Accessed on April 15, 2019)

Stahl A, Lepore D, Fielder A, Fleck B, Reynolds JD, Chiang MF, Li J, Liew M, Maier R, Zhu Q, Marlow N, Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of prematurity (RAINBOW): an open-label randomised controlled trial, 
Lancet. 2019 Oct 26;394(10208):1551-1559.

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Ranibizumab (0.2mg; 0.1mg) – RAINBOW

10

Study completion 
at 24 weeks

(treatment phase) 
70 (94.6%)

Ranibizumab 0.2 mg (n=74) Ranibizumab 0.1 mg (n=77) Laser (n=74)

Not entered into study, n=5:
4 Screening failure
1 Guardian decision

1 (1.4%) patient discontinued
before baseline treatment
(Physician’s decision)

1 (1.4%) patient discontinued
before baseline treatment
(Physician’s decision)

5 (6.8%) patients discontinued
before baseline treatment:
• AE:1 (1.4%)
• Parent/Guardian decision: 2 (2.7%) 
• Physician’s decision: 1 (1.4%)
• Lost to follow-up: 1 (1.4%)

Total Screened (N=230)

(N=225)
Randomized 1:1:1

73 (98.6%) 76 (98.7%) 69 (93.2%)

Of the 225 infants enrolled, 218 infants completed the study at week 24

RAINBOW Study: RAnibizumab Compared With Laser Therapy for the Treatment of INfants BOrn Prematurely With Retinopathy of Prematurity (RAINBOW): 
https://clinicaltrials.gov/ct2/show/NCT02375971?term=RAINBOW&rank=1 (Accessed on April 15, 2019)

Stahl A, Lepore D, Fielder A, Fleck B, Reynolds JD, Chiang MF, Li J, Liew M, Maier R, Zhu Q, Marlow N, Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of prematurity (RAINBOW): an open-label randomised controlled trial, 
Lancet. 2019 Oct 26;394(10208):1551-1559.

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Ranibizumab (0.2mg; 0.1mg) – RAINBOW

9

*All eligible patients will be offered enrollment in an extension study to monitor long-term visual outcomes and safety or local standard of care. 
†Patients randomized to receive ranibizumab were administered ranibizumab to each eye at Baseline (day 1) and could receive up to a maximum of 
2 additional ranibizumab treatments for either eye with an at least 28-day period after the previous ranibizumab treatment in that eye. Re-treatment 
was applied when there were signs of ROP worsening, based on the investigator’s decision

A randomized, multi-center, open-label, 3-arm, parallel-group clinical trial with a primary endpoint 
evaluated at 24 weeks*

Day −3

Ranibizumab 0.2 mg

Ranibizumab 0.1 mg

Screening

Day 169Day 1†

Randomization(1:1:1)

Treatment and follow-up

Laser

RAINBOW study design

RAINBOW Study: RAnibizumab Compared With Laser Therapy for the Treatment of INfants BOrn Prematurely With Retinopathy of Prematurity (RAINBOW): 
https://clinicaltrials.gov/ct2/show/NCT02375971?term=RAINBOW&rank=1 (Accessed on April 15, 2019)

Stahl A, Lepore D, Fielder A, Fleck B, Reynolds JD, Chiang MF, Li J, Liew M, Maier R, Zhu Q, Marlow N, Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of prematurity (RAINBOW): an open-label randomised controlled trial, 
Lancet. 2019 Oct 26;394(10208):1551-1559.

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Ranibizumab (0.2mg; 0.1mg) – RAINBOW
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Familial Exudative Vitreoretinopathy – Case 

Right Eye Left Eye

Case courtesy of Dr. J. Peter Campbell
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Familial Exudative Vitreoretinopathy – Coats Disease – Incontinentia Pigmenti

Henry CR, Sisk RA, Tzu JH, Albini TA, Davis JL, Murray TG, Berrocal AM. Long-term follow-up of intravitreal bevacizumab for 
the treatment of pediatric retinal and choroidal diseases. J AAPOS. 2015 Dec;19(6):541-8. doi: 10.1016/j.jaapos.2015.

22

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Post Anti-VEGF 

Left Eye

21

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Post Anti-VEGF

Right Eye

20

What’s your choice of treatment?

A. Observation
B. Intravitreal Anti-VEGF Therapy
C. Laser
D. Cryotherapy
E. Other

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Treatment

19

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Pre Treatment LEFT EYE

18

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity – Pre Treatment RIGHT EYE

17

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Retinopathy of Prematurity

Right Eye (Anterior Segment) Left Eye (Anterior Segment)
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Coats Disease
15 Months Post-Laser 

(532nm)  
Va: 20/40

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Post Treatment with Laser

31

FA Pre 
Laser

FA Post 
Laser

OCT Pre 
Laser

OCT Post 
Laser

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Fluorescein Angiogram Pre and Post Treatment
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1 Month Post-Laser (532nm) 

1 Month Post-Laser

3 Month Post-Laser

15 Months Post-Laser

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Post Treatment with Laser
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What’s your choice of treatment?

A. Observation
B. Intravitreal Anti-VEGF Therapy
C. Cryotherapy
D. Laser  
E. Other

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Treatment

28

19 s 34 s

1 m 45 
s

5 m 30 s

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Initial Fluorescein Angiogram

27

OD OS

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Initial Presentation Va (Right Eye): 20/400
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Familial Exudative Vitreoretinopathy

Hubbard GB, Li AL. Analysis of Predisposing Clinical Features for Worsening Traction After Treatment of Familial Exudative 
Vitreoretinopathy in Children. Am J Ophthalmol. 2020 Jul 21:S0002-9394(20)30364-0. doi: 10.1016/j.ajo.2020.07.013. Epub ahead of print. 

25

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Familial Exudative Vitreoretinopathy – Case 

Right Eye Left Eye

Case courtesy of Dr. J. Peter Campbell
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Inferior OD

Nasal ODSuperior OD

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Post Treatment
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What’s your choice of treatment?

A. Observation
B. Intravitreal Anti-VEGF Therapy
C. Laser
D. Cryotherapy
E. Other

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Treatment
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FA OD 
(Nasal)

FA OD 
(Superior)

FA OD 
(Superior-Late)

FA OD 
(Inferior)

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Right Eye
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OD 
(Nasal)

OD 
(Temporal)

OD 
(Superior)

OD 
(Inferior)

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Right Eye
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Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Laser and Anti-VEGF 

Sen M, Shields CL, Honavar SG, Shields JA, Coats disease: An overview of classification, management and outcomes. Indian J 
Ophthalmol 2019; 67:763-71

35

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Brolucizumab

Patel NA, Berrocal AM, Murray TG, Villegas VM. Advanced Coats' disease treated with intravitreal 
brolucizumab combined with laser photocoagulation. Am J Ophthalmol Case Rep. 2020 Jul 2

34

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease – Brolucizumab

Patel NA, Berrocal AM, Murray TG, Villegas VM. Advanced Coats' disease treated with intravitreal 
brolucizumab combined with laser photocoagulation. Am J Ophthalmol Case Rep. 2020 Jul 2

33

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Coats Disease

Levinson JD, Hubbard GB 3rd. 577-NM YELLOW LASER PHOTOCOAGULATION FOR COATS 
DISEASE. Retina. 2016 Jul;36(7):1388-94..
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1. Laser Photocoagulation
– Retinopathy of Prematurity (ROP
– Coats Disease
– Familial Exudative Vitreoretinopathy (FEVR)
– Incontinentia Pigmenti (IP)
– Aggressive Posterior Vitreoretinopathy (APVR)

2. Intravitreal Anti-VEGF
– Vascular leakage and exudate
– Increasing utility as primary treatment and combination therapy
– Surgical adjunct

3. Need to develop guidelines for treatment with anti-VEGF 
therapy and follow up for pediatric retina patients

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Summary

44

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
APVR

Gupta M, et al. Early Diagnosis and Management of Aggressive Posterior Vitreoretinopathy (APVR)Presenting in Premature Neonates,
OSLI Retina,, 2019

43

ROPER
– More consistent with FEVR than with ROP
– Present in the neonatal or early infancy period 
– Shares some features, when diagnosed in 

premature infants, with ROP

Aggressive Posterior VitreoRetinopathy
(Neonates)

– Absence of prominent plus disease
– Presence of severe retinal pathology despite 

relatively older gestational age at birth and larger 
birth weight

– More aggressive appearance than ROPER

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
ROPER and APVR

John VJ, McClintic JI, Hess JD, Berrocal AM. Retinopathy of prematurity versus familial exudative vitreoretinopathy: report on clinical and angiographic findings. OSLI-
Retina 2015; 47: 14-19.

Gupta M, et al. Early Diagnosis and Management of Aggressive Posterior Vitreoretinopathy (APVR)Presenting in Premature Neonates, OSLI Retina,, 2019

4242

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Retinal Detachment

41

Treatment of Pediatric Retina Patients in the Era of Laser and Anti-VEGF
Incontinentia Pigmenti – Anti-VEGF and Laser
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PANEL 1: 
Retinal Detachment from 
Primary To Complex

MODERATOR:  
TIMOTHY G. MURRAY,  
MD, MBA
Panelists:  
Maria H. Berrocal, MD 
R.V. Paul Chan, MD, MSc, MBA, FACS 
Allen C. Ho, MD, FACS 
Ryan M. Rich, MD

SUMMARY
This panel will discuss the continuous evolution of 
vitreoretinal surgery including the advent of new technologies 
including intraoperative optical coherence tomography and 
3D visualization systems. In addition, surgical approaches 
continue to emerge in treating challenging conditions such 
as diabetic related retinal detachment/hemorrhage, large 
macular hole, PVR retinal detachment and aphakia. Our 
panel of experts will discuss their personal experiences in 
treating these complex conditions and how new technology 
may impact patient care focused on the “simplest” retinal 
detachment to the most complex PVR retinal detachment. 
Critical approaches to decision making in selection of 
the best personalized management will utilize case-based 
interaction.

NOTES
Moderator: I welcome Maria and Paul, Alan and Ryan. 
No relevant disclosures. This panel is focused on retinal 
detachment, and we’re glad Don’s only listening in and can’t 
comment because we may talk about a scleral buckle, and it 
may kill him. So Don, you can turn the sound off now.

Panelist: I’m going to use Maria’s brilliant videos to show 
some of the concepts that we are going to talk about, but 
more importantly to use for the discussion, and I’d like to 
tease some questions to the audience. There is no right or 
wrong answer, and what we talk about now and how we 
would do this is so different from when I started here 29 
years ago to 20 years ago to 10 years ago to five years ago. So, 
simple pseudophakic macula-on detachment with a single 
tear at 10:00. I am curious what preoperative testing do 
people do. Does anybody still draw in the audience? Raise 
your hand. See, I love that. That’s why we’re the Aspen 
Retinal Detachment Society, okay? Yeah, because if we were 
the Vit Buckle Society, we would be like, draw what? So 
drawings, I think when we started to buckle, they were so 
imperative. We did not have quality photography or wide 

field imaging. Most of our younger colleagues get wide 
field imaging on their patients as their approach to that. 
Comments? Allen.

Answer: I do a drawing. I think it forces me to be more 
disciplined in my examination, but if I’m in an office with 
widefield Optos image capability, then I’ll do that. For those 
that don’t draw and just do the picture, I’m not criticizing 
them on that, but I draw. I’m old, I draw.

Moderator: Honestly, I would almost say if you’re going to 
do a vitrectomy, which is what some of the younger people 
have said, they almost don’t even really care what the inside 
of the eye looked at until they get there. Ryan, what do you 
think about that?

Answer: In our situation, we have the OR going five, six days 
a week. So, when I’m in there on Monday, I take of all the 
cases from the weekend. I take of the cases from Fridays and 
so I really appreciate a drawing come Monday because I do 
not have access to the photographs. In our situation, I always 
do it, a photograph for myself or the surgeon who is going to 
be doing the surgery.

Moderator: Okay, Maria?

Answer: I have Optos, but I think the drawing is important 
because if you have to re-operate on these patients, you really 
want to know if something fails, where the original pathology 
was. Even in my vitrectomies, in the OR report, I make a 
little drawing if there were breaks are and where I tied, if I do 
a big buckle where everything is tied, so that if I have to go 
back, I have that as reference.

Moderator: I used to do that all the time. I loved knowing 
where the sutures were. I just find I’m really not doing that 
anymore, which I think is a lost art... No really, Don, you 
definitely can’t listen now.

Question: Ed Ryan from Minnesota. You have to draw; you 
have to draw. How do you answer the question as to how 
to fix a retinal detachment, you have to be able to do good 
clinical research. 

Moderator: We got you there. Okay. All right. What about 
OCT, Paul? Do you get a OCT before you go to the OR?

Answer: Yes, if we can. I just want to comment on drawing. 
I was fortunate to be with Harvey Lincoff for many years. 
When I was a resident and when I was a young attending, 
Harvey used to make us draw. It was an important skill to 
learn. I think the drawing is really for us, what’s interesting 
is that this actually happened to me two days ago where I 
said to one of my fellows “where’s the drawing?”. He didn’t 
think we had to. It is becoming a lost art and I think that 
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we have to teach our fellows to keep doing it. Now, having 
said that I do get an Optos for every single patient that I can 
and this is to educate the patient, to have them understand 
exactly what’s happening, which is why I also get the OCT. I 
am a firm believer that if we have the technology, we should 
use it and I think it is incredibly impactful for patients and 
their families to see what’s happening as opposed to a color 
drawing, which I think is more for us.

Panelist: Ryan’s comment regarding communication with his 
partners resonated with me. We have a different surgeon or 
surgeons in the OR every day of the week. They’re sending 
me cases and I am sending them cases. We do not have 
wide angle photography in every office. So, the drawing will 
be helpful, and I’ll do the drawing in my electronic health 
record and then I’ll take a picture of the drawing and remove 
the PHI. The fines for HIPAA violations are draconian, 
up to $10,000 per event. I make sure to black out that, the 
name, date of birth, and then I’ll take a picture of that on 
my computer and then send it to my partner who will be 
going to be operating on this detachment tomorrow, just to 
communicate, so they are prepared. I don’t know if other 
people do that, but I think it’s a good way partners can help 
each other.

Moderator: I think taking a patient to the OR that you have 
not seen before is terrifying for me. So Ryan will know that, 
I look at the patient in the pre-op area, not just to look at 
them because they are my patients but also to see what has 
changed. There was a great VBS case where the patient was 
scheduled for a very simple retinal detachment repair but 
never came back to clinic and it went from this simple case 
to a complex, giant retinal tear, PVR detachment. So I think 
about those cases differently. Not only do I look at them in 
the clinic, but I think it is really good to look at them in the 
pre-operative area.

I get ultrasound because I have a tumor practice, I get about 
one patient a month that has had surgery and the underlying 
tumor is discovered intraoperatively. Who thinks about 
ultrasound in their patients before they go to the OR?

Panelist: If warranted

Moderator: I always think that what we’re doing is trying to 
prepare ourselves best for the operating room. So that when 
we go we’re in the best position to manage that patient in the 
best manner for the patient themselves. 

Does anybody do visual field anymore? What about any of 
the new ERG technologies? The optometry community in 
South Florida is big on ERG. So I understand that’s quite 
the billable event. So yes, would be like most things in the 

world. The more you do it, the less it gets reimbursed. Who, 
in a simple case like this would have buckled this eye?

Answer: The thing is, you really have to think about the 
patient, because if it is someone who cannot position, who 
has to fly, somebody who has no help at home, those are 
people who are perfect candidates for a buckle. Maybe 
just the little radial sponge is perfect, whereas, putting gas 
and doing a primary vitrectomy and having to have them 
cooperate may not be the thing to do, the same with the 
pneumatics. Pneumatics are great. I do pneumatics. I did a 
lot during the pandemic, but you need a co-operative patient. 

Moderator: I think the comment of who your patient is 
and what their unique requirements are is really important 
and that can shift the approach. I think that most of our 
fellows, not only do not get to see much in the way of scleral 
buckling, but they don’t get to see much in the way of 
pneumatic retinopexy also. There is an art to both of those 
procedures and I keep going back to what you do often you 
do well. 

So could we show the first video and then maybe we could 
comment around the video. So Maria’s video, she’s going 
to show us a couple of things that have been recently talked 
about, which I think are, are unique, where we want you to 
tell us a little bit about the case.

Panelist: I actually just saw this patient this week. I did this 
case about two years ago. It was right before Christmas and in 
Puerto Rico, Christmas is big and everybody’s out at parties 
all the time. So this woman comes in and she goes “I have 
all these activities and family is coming to her”. And I said, 
“honey, you are getting a buckle, because I need cooperation 
from you”. So I did a small radial sponge. You don’t even 
have to open 360, and I have done them with a chandelier 
for years. I do all my buckles under the microscope so you 
see drainage better and I love doing it with the chandelier 
because you can really check for other small breaks that you 
may miss and if there’s hypotony after drainage. I just leave a 
little bit of air. I then trim the excess in the front and in the 
back and I suture the drainage site and then I close Tenon’s 
and then the conjunctiva. These cases are very quick, a case 
like this, can take you, 37 minutes, something like that. Two 
years later she is attached with minimal refractive shift. You 
have to think about the patient. This is a patient that was not 
going to position at all. She was probably going to come back 
with PVR, and then, we would have a cataract. So, again, 
and during the hurricane, I had people without electricity 
for a long time and all of the cases I got, I treated them with 
buckles because they could see the next day and they could 
go up their stairs. So always think about the patient.
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Moderator: I never use a radial sponge alone. I’ll supplement 
an encircling band with a radial sponge, but that’s never been 
one of my go-to moves. So I’m always pleased to see that and 
Bill Smitty on the other hand was big with radial sponges. 
It was common in his practice that they would extrude after 
a little while and they would have done their deed while 
they were there, and he was not unhappy with that. So, 
who buckles still in any aspect of their practice? Who does 
radial sponges in their practice? Yeah, no, me neither. I do 
think that we’re a little special subset, first, we’re here in the 
middle of COVID. So, thank you but also I think we are 
very surgically focused and I think that we have been willing 
to continue practices that have had great benefit and really 
look for reasons to move away from those practices. Does 
anybody not buckle on the panel? I love the Dons out here; 
this is so amazing. So, Don will tell you, as you’ve all heard, 
that there’s never a reason to buckle. Steve Charles tells you 
that you’re stupid if you buckle. I think that one of the things 
that I try to convey, and I think that is important is that just 
because something is easier, and I think most of us would 
argue that vitrectomy for our fellows is an easier procedure, 
doesn’t mean it’s necessarily a better procedure and I think 
we’ve moved for easy and accepted a smaller degree of failure. 
So, comments for you Ryan since you are buckling still. I 
think you’re the youngest guy on the panel. 

Answer: I buckle a lot. Obviously if somebody doesn’t have 
a PVD, all those people get buckles. I do a lot of combo cases 
for inferior pathology but do it all the time and I think I’d be 
ostracized from my trainers if I let that skill go.

Moderator: One of the things that I liked about Maria’s 
approaches that she’s gone to the microscope. I think that 
as you get a little bit more mature, the microscope makes 
some of the mechanics of the buckle a little bit easier. That’s 
one. Two, there’s been a lot of push regarding chandelier 
illumination. I personally haven’t gone to that because I 
don’t like to enter an eye if I’m going to buckle it and if I’m 
going to do a buckle vitrectomy, which was a mainstay for me 
as a lot of my complex cases, then doesn’t matter for me.

The concept of tamponade choice, and that I trained with 
Dennis, and we would avoid oil in almost all cases. Then I go 
to Miami and half the people that I operate on must be on 
a plane within a week. So, I find myself using more oil now 
than probably in my entire fellowship training and I don’t 
like it, but I understand it and I think that goes to Maria’s 
comment that you need to make good choices. The other 
thing I’ve found myself doing is using very short acting air 
tamponade in cases where I feel like I can get them in and 

out and stable. I’m a little more nervous when I do that, but 
I do find myself doing that. Allen?

Comment: A couple of comments. First, for those of you 
that haven’t seen the work from Ed Ryan from the Primary 
Retinal Detachment Outcomes (PRO) Study Database on 
retinal detachments, in the collective group of surgeons, 
looking retrospectively, you can get some hints about the 
value of a buckle, particularly in phakic patients. So that 
has been my impression and that’s the PRO database 
publications, I think corroborate that. On the other hand, it 
would not be ideal for Don or Steve Charles to do a buckle 
if they don’t buckle. So the context of retinal detachment 
surgery repair, I would still give us a B to maybe a B-, even 
for our success patients because even though we fix them 
anatomically, they can’t see. Neuroprotection is being 
addressed in that, but you have to study your failures, I think 
that is the important thing. You have to look at your own 
case series. We tell our fellows this all the time. You have to 
look back and study your failures to figure out what works for 
you. It’s a single surgeon success rate, it’s your surgery. So if 
it doesn’t work for Don, don’t do it, but for Tim and for me 
and for others, if a buckle works then that’s it, but you got to 
know whether or not it works for you. The other question, 
I had a question from Maria, how did you get that excellent 
video on the external buckling procedure? Do you have a 
videographer that follows you around?

Answer: The NGENUITY

Question: That was from NGENUITY?

Answer: That was done on NGENUITY.

Comment: Okay. Beautiful.

Moderator: And then I think the comment is that we used 
to be blessed in academic practices where we did look at 
our data all the time, but the advantage of these electronic 
health records, one of the small advantages, is it really does 
allow you to sort your data specifically. If you are in a group 
practice, you can look at that and you can see where people 
fall. That’s a big thing that the government is doing for us 
now, but you can do it in a positive way that allows you to 
understand your practice and your outcomes. I think that’s 
important. 

Panelist: I trained under Dr. Ho and Carl Regillo at the 
same time, and one told me, never use a buckle and the 
other told me use a buckle when it’s the right time. I have 
concluded in my practice to use buckles routinely, but I was 
wondering if the audience or the panel had any commentary 
on suprachoroidal buckles. I’ve been tempted to try but I 
haven’t made the leap. I was also wondering if anybody has 
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used viscoelastic with a cannula and have had success with 
that?

Answer: I haven’t tried it, but it’s a similar concept to the 
Lincoff balloon, a transitory, I think it’s probably simpler 
to just put a piece of radial sponge there and with less 
complications, because the main complication would be 
bleeding. Also, if it fails because it goes away too quickly then 
you have to do another surgery.

Panelist: Have you looked back in the literature because 
this has been tried before? Back in, I think the 1980s, this 
was actually tried with Viscoat or Healon. I actually did a 
number of experiments trying to look at the buckling effect 
with suprachoroidal healon in an animal model when I was a 
resident but I have never done it during surgery. 

Panelist: Again, it comes back to what you are good at. It’s a 
single surgeon success rate that counts for your patient on the 
table, so Ehab can do it and he’s migrated to more durable 
viscoelastic. Actually, if you think about it, the suprachoroidal 
space in humans is much more forgiving than in animals. I’d 
be open to it because it’s pretty simple to cut down, slip that 
olive tip cannula back, direct visualization, put the buckling 
effect there and have it go away, not too quickly if you use the 
longer acting agents. So I would encourage you to study it, 
think about it and then decide whether or not it’s something 
that you want to do for your practice and then use a longer 
acting agent. 

Panelist: Yes I think the catheters that you’re describing will 
potentially make it more feasible because that has been the 
challenge, getting things into that space.

Moderator: So a little more complex case. This is a bad eye. 
It has six quadrants of involvement. If you don’t see that 
often, you probably have to come to my office to see that. 
So this brings up the buckle alone, buckle with vitrectomy, 
vitrectomy alone. Do you peel ILM? How much laser do you 
use? What’s your choice of tamponade? So Maria, why don’t 
you talk us through this six quadrants of involvement? 

Answer: This is a case that was referred to me and you can 
see that there is a lot of pigment inferiorly, which goes with 
PVR and a lot of breaks. So I am injecting perfluorocarbon 
(PFO) not with the dual bore cannula because I didn’t have 
any dual bore. I really like peeling star folds under PFO. I 
think every case that has PVR, I usually like doing a vit-
buckle. I make sure that I remove all the peripheral vitreous 
and then I just go to the center of the star fold, grab that and 
peel it. I like doing it under PFO.

Moderator: I hate how easy you make everything look. It just 
annoys me. Do we have a video series from Maria that didn’t 
go well to make the rest of us feel a little better?

Answer: I do.

Moderator: I’ve never seen those never.

Panelist: If there is PVR, I like doing a vit-buckle and some 
people use vision blue to stain the membranes better but 
I like injecting PFO and then continue clearing vitreous, 
because that gives time for the PFO to open the star folds 
more and then you can see the center of the star fold and 
if you grab it right there, then everything comes readily. 
If you do this under PFO it is like having a second hand 
holding the retina down. It is really important to remove 
all of the vitreous anterior to the breaks and all the vitreous 
attachments to the breaks. There is a Dr. Castillo in Spain 
that leaves these eyes under air because he removes all the 
vitreous attachments, which makes sense. I wouldn’t do that. 
If it is a case that already has PVR, I feel better lasering all 
around, even if there are no breaks there because it will give 
more attachment. I don’t know if it’s necessary, but it makes 
me sleep better.

Moderator: One of the things that our Europeans colleagues 
do is they stain right away. They don’t use so much 
Perfluorocarbon liquid early but they’ll stain immediately 
and I have been amazed at how they are able to peel just like 
you did. So, they have a very good interface of where they’ve 
been and they just peel and peel with staining and it is an 
incredibly rapid process. Don’s commented on that here at 
the meeting in the past also.

Panelist: Well, a lot of them peel the ILM because they feel 
they get less recurrence over the fovea. If there are no real 
membranes, I don’t really peel the ILM. I haven’t really seen 
the recurrence of epiretinal membranes in these PVR cases. 
I am just happy to get the retina attached. I’m not going to 
worry about if they get a membrane later and I always worry 
about it being too traumatic to peel the ILM because I see 
some of them, they peel all the way to the equator and...

Comment: I would do that except I don’t know how to do 
that efficiently.

Moderator: Do which?

Comment: [speaker 8] One of my partners does do that to 
try and reduce recurrent membrane formation in PVR. But I 
don’t, I’m not good at it or at least I haven’t done it enough 
to become good at it.

Moderator: I’ll peel ILM in the macula in these cases 
because I think that the macula is what I am really focused 
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on protecting. For those of you that do ILM peeling where 
the retina is detached, and I haven’t been stabilizing it under 
a viscoelastic, there are some pearls to that. You want to peel 
from the nerve out and you’ve got to engage well. It really 
does help to stain.  I like ICG to stain. Maria gets DuoBlue. 
I love the concept of that. If we had access to that, that’d 
be great but in the States we have Membrane Blue, but not 
Membrane Duo available to us. Ryan?

Panelist: I have started ILM peeling more in the last year and 
a half, and I agree it’s not easy. I take it as far as it’s easy to 
go but if it becomes laborious then you lose the advantage. 
I’ve noticed in a few cases as I’m peeling ILM you find PVR 
that you didn’t know was there. That is the biggest benefit for 
me and not necessarily recurrence, but peeling stuff that you 
didn’t see before.

Moderator: Maria, you commented on 360 laser and Ryan 
will remember that I’m a very big proponent of 360 laser. I 
think there is a series of clinical pearls that most of us learned 
the hard way and for me I try to teach those to the fellows, 
so they don’t have to learn the hard way. That really is one 
of them. I think you’re going to hear a nice story about the 
methotrexate studies and Dean Eliott’s doing some elegant 
work with a multi-center clinical trial. I use Triesence and 
that has been helpful for me. After I’ve got the retina flat 
under air, which is typically where I am opposed to PFO, 
I’ll put a drop of Triesence directly on the macula so that I 
cover the macula and optic nerve, which I’ve peeled the ILM, 
and then I’ll use oil if they’re traveling internationally or I’ll 
do a gas exchange and it traps the IVTA over the macula 
itself, so it doesn’t come forward. We know that in the past 
using steroid has not been helpful in modulating PVR. So 
I don’t know which component of this is helpful, but the 
re-detachment rates now are so low. One of the things I said 
when Dean Eliott was recruiting for the methotrexate study 
was “some of the places you’re going to have such a low PVR 
rate after surgical repair that your calculations for power 
analysis are not going to be correct and you may want to go 
to places that have a much higher failure rate, because that 
may be where you influence the outcome better, at least in 
terms of this study design.”

So it was an interesting discussion and I think that’s why 
you have to know what works for you and you have to know 
what your numbers are and as much as the PRO database is 
wonderful and it speaks to a lot of the things we’re talking 
about, Ed’s always ready to speak even stronger.

Comment: Well, no, it’s speaking to you. One of the sub-
studies of the PRO dataset was looking at whether to 360 
laser or not. With comparable cases, 360 laser was a negative 

with worse outcomes, anatomically and visually. Worse for 
vitrectomy alone too but I didn’t bring that up.

Moderator: We have time for one more quick case. I think 
the toughest cases we do are combined tractional and 
rhegmatogenous detachments. Maria always makes them 
look easy. So Maria, why don’t you show us an excellent 
surgical video again, that we all will strive to perform when 
we leave here?

Panelist: This is a 27 gauge surgery done at 20,000 cuts per 
minute. I am using the chandelier since it’s very useful when 
I am going to do bimanual. (Using the chandelier is also 
better for video) Here is what I love about this, you can see 
this is done 27 gauge and how quickly the vitreous removal 
is. What I always do is remove all of the vitreous around the 
plaque that I’m going to address. I think this is important 
because you don’t want to cause traction to the periphery. 
One of the best tips that I ever got was from Tim Murray 
about my trocar placement. Once all the vitreous is gone, I 
go all around. I aspirate blood that is present. I do it with the 
probe and suction. Sometimes I use it with the reflux just 
to blow it out a little bit and make it a little easier. Then I 
start lifting and I try different places to see where there’s an 
entrance plane and I lift the tissue and then I get under it. I 
like to call this technique “lift and shave”, but it’s really the 
same as using viscoelastic. I used to put viscoelastic under the 
tissue plane and move the viscoelastic cannula back and forth 
and then afterwards there is a separation, and you just clean 
everything up. This is pretty much the same thing and it is 
sort of like doing bimanual surgery just with one hand and if 
you look at the timer, we have been 17 minutes on this case. 
So for those who think that 27 gauge is so slow, they have 
not seen this. I just go slowly removing the tissue and when 
I feel there is a lot of resistance and strong adhesions, I then 
drop the tissue and I eat it around. Then I lift again and I see 
there is a strong adhesion there so I stop there and relocate, 
I just let the tissue come to me. Sometimes there is a little 
problem because the retina is folded over. I try to stretch it a 
little bit but what I do is I just let the gas do that. I don’t like 
manipulating it excessively if I don’t have to. 

Moderator: Did you pretreat this eye with an Anti-VEGF?

Answer: This one I didn’t. I sometimes do but I still don’t 
have a really good sense if Anti-VEGF makes removing the 
membrane’s a little harder. 

Comment: Less, less blood though.

Moderator: I pretreat with an Anti-VEGF in all of these eyes 
before they go into the OR.
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C: One thing that strikes me about your approach aside 
from it is working great here is that the magnification that 
you operate at is zoomed out and maybe my obsession with 
not creating a break and “getting lost in the trees” at a high 
magnification is limiting my ability to see the effects of lifting 
and pulling on peripheral tissue.

Answer: This is the NGENUITY and because I have this at 
three feet from me, I am seeing this huge image.

Comment: Three feet? That’s closer than most people do.

A: No, that’s what is recommended. It’s recommended at 
three to four feet, no further than that. So it is huge and you 
don’t really have to increase magnification. I would put it at 
almost maximum magnification if I am peeling for macular 
holes, but here it is nice because with the NGENUITY, you 
can see the periphery at the same time, but you are seeing 
it much more magnified compared to the oculars with the 
same image.

Q: Do you rotate your bed?

Answer: I leave my bed here.

Question: So you’re still tilted and looking around your 
microscope?

Answer: I have my bed here and so my head is tilted here. 
What I do is I lower the railing and I put the screen partly on 
top of the patient. 

Question: Screen is partly on the top of the patient?

Answer: But I lower the railing. I am amazed because I would 
agree that you have such a wide field view and I’ve always 
taught that those attachments as they move peripherally in 
tractional detachments are so critical to watch, but I find 
everybody mags in to see their instrument and often loses an 
idea of what’s going on in the periphery

Question: The question you had about pre-treating brought 
to mind this tractional case. I was actually going to present 
a talk with a fear of offending people called “tractional 
medical retinopathy”. I have had so many cases in the last five 
years of diabetic retinopathy being treated with Avastin by 
medical retina specialists in the community and they are the 
worst. They are almost impossible to fix because you get this 
situation. There was a comment about crunch. I don’t think 
the crunch is the problem. I think it’s this gradual growth 
and retraction, growth and retraction cycle and it becomes 
concrete and you cannot peel that stuff. I don’t think some 
of our colleagues take advantage of fluorescein angiography 
as much as they should, because they are treating them every 
2-3 months or only when they get vitreous hemorrhages. I am 

seeing that a lot in my community. So that’ll be an interesting 
talk for Maria to give one of these days on showing her cases 
of tractional medical retinopathy repairs.

Answer: I really like that you mentioned this because at this 
lecture that I gave recently, I was talking about how they 
have to know the status of the hyaloid. In my mind, it is 
irresponsible to treat vitreous hemorrhage in an eye with an 
attached hyaloid just with Anti-VEGF. I think those eyes do 
much better with a vitrectomy and detaching the hyaloid. 
One of my first experiences when we started doing anti-
VEGF, I treated a patient, I started lasering him. I did 600 
spots of laser and I put Avastin. He was hospitalized and 
came back four months later with the worst tractional and 
rhegmatogenous detachment with proliferation all the way 
to the equator. This was an eye that initially looked fine. My 
experience has been that in eyes that I pre-treat, if I pretreat 
too far ahead, they get more fibrosis and it is harder.

As easy as that is to peel, you see how those membranes come 
off. My feeling is that eyes pre-treated with Avastin further 
ahead, they become more gummy and they are much harder 
to peel. That ease of peeling that I have, you must really 
almost be doing bimanual and just cutting. So, I was asking 
Bob about this if maybe blocking VEGF, he was suggesting 
maybe there is a fibrin component, you can comment on 
that Bob because I’m sure your explanation went over my 
head.

Most of us pre-treat our diabetic patients and inject in 
that short window before they are going to the operating 
room. I do not like to inject more than 72 hours before the 
surgical date. If for some reason the patient cancels, that 
is problematic. Not because of crunch, I haven’t had that 
problem, but because I think it changes the dynamics of the 
membrane itself. 

Comment: I think you just have to do the injection right 
before the case. Once you have medically cleared these 
patients, because you don’t want to have them come back 
because they’ve missed their surgery because they weren’t 
cleared. There is a switch, a fibrotic switch that is sort of 
turned on and off by the Avastin and it is clear that it can 
shift the fibrous proliferation. I think it is true what you say 
that people that get treated extensively probably become 
harder to peel. Those virgin membranes come off a lot easier 
than when they’ve been there for a long time with recurrent 
Avastin.

Moderator: So thank you all for a great first day. I’d like to 
thank our panelists. Excellent discussion. 
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Controversies Abound
Clinical Case Example 2

“Complex”
69 yo woman phakic, cataractous, 

macula-on PVR RD, Star Folds inferior 6 
quadrants, one prior MIVS

Controversies Abound
Surgical Approach

• Pneumatic Retinopexy
• Scleral Buckle

• Segmental versus Encircling

• Primary Vitrectomy
• MIVS
• Laser – Focal or encerclage
• Tamponade – Silicone oil, Expansile gas,  or Air
• Suture/Steroid

• Positioning – None, Face down 1 Day, Face Down 1 week

Controversies Abound
Pre-operative Ophthalmic Testing

• Dilated Fundus Examination
• Drawing or Photograph

• OCT
• Macula, widefield, or both

• Fluorescein angiography, OCTA or neither
• Ultrasound – quantitative, non-quantitative or neither
• Visual Field, macular ERG, widefield ERG or none

Controversies Abound
Clinical Case Example 1

“SIMPLE”
58 yo man pseudophakic macula off 

retinal detachment, single tear 11 o’clock, 
IOP 12, VA 20/200

Coyner et al  Ophthalmology Retina 2019

Retinal Detachment
• Primary approach to repair
• Impact of scleral buckle for recurrent RD
• PVR modulation
• Clinical Trials

Jones et al BJR 2018

Disclosures
• No Relevant Disclosures
• Grant Support – Regeneron
• Consultant – FDA, Alcon Surgical
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Retinal Detachment from Primary to Complex
Panelists

Tim Murray, MD MBA
Maria H. Berrocal, MD

R.V Paul Chan, MD MBA
Allen Ho, MD FACS

Ryan Rich, MD

Aspen Retinal Detachment Society
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Retinal Detachment
Pearls

• Fix it the FIRST TIME
• Follow closely for recurrent RD
• Anatomy First
• Multiple viable approaches to both primary 

and Complex RD
• Use YOUR best skill set

Clinical Controversies

• Pre-operative treatment
• Timing of surgery
• MIVS gauge
• Extent of laser
• Choice of tamponade
• Use of anti-VEGF/steroid

Controversies Abound
Clinical Case Example 3

48 year old phakic combined macula-off 
proliferative diabetic retinopathy 

combined tractional rhegmatogenous
retinal detachment

Clinical Controversies
• Combined Scleral Buckle and Vitrectomy
• Gauge of Vitrectomy
• ILM Peeling
• Extent of Laser
• Choice of Tamponade
• Use of Methotrexate/steroid
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The Promise of Gene Therapy for 
Neovascular and Atrophic AMD

ALLEN C. HO, MD, FACS

SUMMARY
New classes of retinal therapies are 
evolving for common retinal conditions 
such as diabetic retinopathy, AMD 
and surgical retinal diseases. Gene 
therapy shows promise for some of 

these prevalent conditions as well as less common retinal 
degenerations. Gene therapy may be employed as a gene 
replacement strategy for gene mutations that cause specific 
retinal disease such as an inherited retinal degeneration (for 
example, FDA approved Voretigene or Luxturna for biallelic 
RPE 65 mutations causing that form of Leber Congenital 
Amaurosis). Gene therapy may also be used to insert a 
gene that encodes for a therapeutic protein rendering the 
eye its own ocular biofactory for producing a therapeutic 
protein. Several clinical programs are showing promise for 
gene therapy for neovascular AMD. The first pivotal trial of 
gene therapy for neovascular AMD has begun. In addition, 
immunomodulation gene therapy trials for atrophic MD are 
also in progress.

NOTES
Dr. Ho presented on gene therapy for common retinal 
conditions, including neovascular and non-neovascular 
AMD. He presented data on three phase I/II gene therapy 
trials: Adverum and REGENXBIO anti-VEGF gene therapy 
for neovascular AMD, and Gyroscope complement system 
modulation gene therapy for atrophic AMD.

There are two main ways of thinking about gene therapy. 
One is to employ gene therapy as a mechanism to replace a 
defective gene to treat rare inherited retinal degenerations, 
such as X-linked retinitis pigmentosa and Leber Congenital 
Amaurosis, for which there are several ongoing clinical 
trials. The other way is to think of gene therapy as a method 
to make a therapeutic protein to meet an unmet need, 
therefore creating an ocular biofactory. There has been an 
improvement in gene therapy over time, with next generation 
gene therapy utilizing improved capsid diversity, gene cassette 
optimization for more efficient gene translation, better 
formulation and vector administration. Multiple delivery 
methods have been investigated, including intravitreal, 
subretinal and suprachororidal delivery.

In the first part of his presentation, Dr. Ho reported data 
from the phase 1 study of intravitreal gene therapy with 

ADVM-022 for neovascular AMD (OPTIC Trial).1 The 
AAV.7m8 viral vector employed in this trial has high affinity 
for retinal cells and was designed for continuous delivery 
of aflibercept following in-office intravitreal injection.2 In 
contrast, most of the other AAV2 vectors employed in other 
trials have to be placed subretinally. The vector delivers a 
trans-gene with a strong, ubiquitous promoter designed 
to drive robust expression of codon-optimized cDNA for 
aflibercept. 

OPTIC is a phase I, two-year multicenter dose-ranging 
study with the primary objective of assessing the safety 
and tolerability of a single intravitreal injection of ADVM-
022 (high dose, 6x1011 vg/eye and low dose, 2x1011 vg/
eye).3 Secondary objectives included visual and anatomic 
outcomes, as well as the need for rescue therapy with IVT 
bolus of aflibercept if recurrence of exudation developed. 
Four cohorts were included in this trial: cohort 1 (high 
dose) and cohort 2 (low dose) included 6 patients each and 
received oral steroid prophylaxis for ocular inflammation. 
Cohort 3 (low dose) and cohort 4 (high dose) included 9 
patients each and received topical steroid prophylaxis with 
difluprednate for ocular inflammation. 

This trial targets previously treated patients who require 
frequent injections. Therefore, the expectation is to see visual 
and anatomic stability with reduced need for injections. 
Baseline characteristics were similar across the four cohorts 
with mean baseline best corrected visual acuity (BCVA) of 
20/50 in all groups, a high mean number of anti-VEGF 
injections since initial diagnosis (mean 25 to 38 across the 
four cohorts) and a high number of injections in the past 12 
months (mean 7 to 9 across the four cohorts). In terms of 
safety, ADVM-022 has been well tolerated with no systemic 
adverse events. When observed, inflammation responded 
to topical steroids. No clinical or fluorescein angiography 
evidence of posterior inflammation was observed. One case 
of retinal detachment was reported and surgically repaired, 
and only two patients had IOP elevation which responded to 
topical therapy. 

Dr. Ho presented a case of a patient from cohort 3 of the 
OPTIC Trial who had previously received a total of 19 
anti-VEGF injections (9 in the last 12 months) and still 
demonstrated active exudation on OCT. Fluid resolution 
was observed 2 weeks after one single injection of ADVM-
022 and maintained through week 48. In all cohorts, a 
substantial reduction in need for anti-VEGF injections was 
observed. The 18-month data from cohort 1 demonstrated 
visual acuity and anatomical stability with no need for rescue 
therapy. The follow up for cohorts 2, 3 and 4 is shorter and 
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only a minority of patients have required rescue therapy. 
Overall, ADVM-022 represents a promising alternative for 
patients requiring frequent injections with good tolerability 
and favorable safety profile. The INFINITY phase 2 trial is 
investigating the use of ADVM-022 in patients with DME.4 
Further investigation of this treatment is warranted in larger 
studies. 

Dr. Ho also discussed RGX-314 subretinal gene therapy 
for exudative AMD. RGX-314 employs a modified AAV8 
viral vector with high affinity for retinal and RPE cells to 
deliver a gene encoding for ranibizumab.5 This platform is 
hypothesized to achieve sustained protein production by the 
retinal cells with lower immune response.  

The phase I/IIa study included 42 patients from 8 study 
sites across the United States with the primary objective 
of determining the safety and tolerability of RGX-314 
in previously treated patients with neovascular AMD.6 
Secondary objectives included the expression of RGX-314 
protein in the eye, the effect on BCVA and central retinal 
thickness (CRT), and the need for additional anti-VEGF 
injections. The program has fully enrolled five dose escalating 
cohorts of high-demand, previously treated subjects who had 
demonstrated responsiveness to ranibizumab.

The surgical procedure was performed under local anesthesia 
in the operating room with standardized steps, including 
small gauge vitrectomy, automated delivery with a MedOne 
MicroDoseTM subretinal cannula of 250 L to create a 
single bleb adjacent to the macula, air-fluid exchange and 
sub-conjunctival steroids at the end of the procedure. No 
systemic steroids and no immunosuppressive agents were 
mandated in the trial.

Demographic and baseline features were balanced between 
cohorts, with a mean BCVA of 20/80, an average of 33 
injections since initial diagnosis and 9.6 annual injections. A 
dose-dependent increase in RGX-314 protein was observed 
across cohorts, with significant and durable protein 
production observed in cohorts 3, 4 and 5 up to 2 years.

Regarding safety, RGX-314 is generally well tolerated across 
all doses. There were no reports of significant or persistent 
ocular inflammation beyond what is expected for routine 
vitrectomy surgery. Dr. Ho explained that this is likely due 
to the subretinal space being an immune-privileged site. 
Subjects were treated with usual postoperative antibiotic 
and steroid drops and no systemic steroids were employed. 
67% of subjects developed RPE changes, two thirds of which 
were graded mild. Only one subject developed macular 
pigmentary changes associated with loss of vision. This 

has led to a surgical technique modification to avoid foveal 
involvement.

In terms of BCVA, cohorts 4 and 5 demonstrated stability 
but cohort 3 demonstrated improvement at 2 and 3 years 
(+14 and +12 letters respectively). Dr. Ho pointed out that 
with steady delivery of therapeutic proteins obtained with 
gene therapy, we have not observed the improvement in 
BCVA that is expected and observed with pulsatile delivery 
of the medication. CRT also remained stable at 1.5 years 
for cohorts 4 and 5 and at 2 years for cohort 3. Regarding 
injection frequency, there was a significant and clinically 
meaningful reduction of injections between 60 and 80% in 
cohorts 3, 4 and 5.

The data from the RGX-314 subretinal program has 
prompted the initiation of the first of two planned pivotal 
subretinal gene therapy trials. The Atmosphere program is a 
randomized, partially masked phase 2b/3 study in subjects 
with previously treated neovascular AMD. This study will 
involve 300 patients in 60 study sites across the United States 
and it will randomize subjects to two doses of subretinal 
RGX-314 versus monthly ranibizumab control with a 
primary endpoint of evaluating mean change in BCVA at 
week 54. Suprachoroidal delivery of RGX-314 in also being 
investigated in the Aaviate trial for neovascular AMD and in 
the Altitude trial for diabetic retinopathy. The suprachoroidal 
delivery method offers the advantage of being an in-office 
procedure. 

In the last part of his presentation, Dr. Ho presented data 
from the GT005 gene therapy phase I/II study for the 
subretinal treatment of geographic atrophy (FOCUS trial). 
This is an investigational gene therapy designed to induce 
expression of complement factor I (CFI) after subretinal 
delivery. There is evidence regarding the role of overactive 
complement system in atrophic AMD and variants in 
multiple complement genes, including CFI, have been 
associated with an increased risk of developing AMD.8,9 
CFI is a glycoprotein heterodimer that acts as a natural 
down-regulator of the complement alternative pathway. 
GT005 is designed to induce the production of this natural 
regulator and it is delivered with and AAV2 vector. This 
dose-escalation study comprised 22 patients in 4 cohorts to 
assess the safety and tolerability of GT005. Only patients 
who tested positive for a specific mutation in the CFI 
gene (occurring in only about 3% of the population) were 
included in the study. The delivery to the subretinal space 
can be achieved either via traditional pars plana vitrectomy or 
with a specifically designed microcatheter system (OrbitTM). 
Preliminary data showed durable protein production and 
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visual acuity preserved at 48 weeks. No significant intraocular 
inflammation was observed in these subjects. One of the 
future phase II studies (Horizon) will include patients who do 
not carry CFI mutations as well.

Dr. Ho concluded highlighting that gene therapy for AMD 
has shown promising results and will soon be a reality for 
patients with this condition, as well as diabetic retinopathy 
and diabetic macular edema.  

DISCUSSION

Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

Q: I have a question about the trial that Adverum is 
proposing for their phase III. I haven’t seen it reported at any 
meeting, but in their earnings report, they say that they’re 
going to do two phase III trials, with 900 patients total, but 
they’re going to target treatment naïve neovascular AMD, as 
opposed to REGENXBIO, which is treating the previously 
treated, high-demand patients you mentioned. What are your 
thoughts regarding enrollment? Will it be harder, or do you 
think it will still be easy to enroll since it’s just an intravitreal 
injection? I’ve never really thought about using gene therapy 
primarily. I always thought I’d use it in people that didn’t 
want to have frequent injections, but I’m wondering what 
your thoughts are on that treatment proposal for their phase 
III.

A: That’s a really good question. I think that I would like to 
see that study done because I’d like to see if we can raise the 
bar on efficacy with the pharmacokinetics of gene therapy. 
We are seeing some safety issues such as inflammation, 
pigmentary changes in other trials, and the fact that they’re 
looking at treatment naïve I think is really bold and suggests 
they have some confidence in the production. The science 
seems to be working, if we can tweak some of the side effects. 
It’s a matter of balance. If you have an Adverum patient that 
gets an intravitreal injection and they don’t need any rescue 
therapy, but they’re coming in because they need to have 
their inflammation checked, that almost defeats the purpose 
which is to reduce treatment burden. With v patients, they 
need to go to the operating room. If it could be done in the 
office with a suprachoroidal injection, that would be great. 
But then if they get pigmentary changes that migrate in 
the center vision, then that could be problematic. So it is a 
matter of finding the right balance, but the fact that they are 
moving forward with treatment naïve patients suggests that 
they’re very confident, and I like it.

C: I believe they have picked two doses, one is in between 
their current two and one is below. So it seems like they 
are trying to address the safety side from the inflammation 
standpoint. Thank you.

C: I’m curious to see what the audience thinks. What are 
your thoughts? I think all of us are interested in a recruitment 
strategy for our patients who require aggressive retreatment, 
but I think it would be a different discussion with treatment 
naïve patients. I think with the safety data that I’ve seen 
so far, I’d be interested in enrolling patients in that study. 
Would the audience agree with that? Who would be willing 
to enroll a patient that had not any prior treatment for 
neovascular AMD? 

Q: How early do you see a response after injecting the gene 
therapy? 

A: It depends on the patient, but we’ve seen the responses 
pretty early in some patients. I think on average, it’s probably 
going to be weeks, likely about four weeks. I also wanted 
to comment about the prior question that there’s always 
rescue injections that can be done. It takes some time to 
transfect, translate, produce the protein, and have it work. In 
non-human primates it can take weeks. So we can envision 
telling our treatment naïve patients that since they have never 
been treated, we’re going to have to start the treatment with 
something that works right away. We’re going to give them 
the protein, then we’re going to try to create the biofactory 
subsequently, and then we’ll rescue if it’s not working. 

C: A lot of people don’t often think about polypoidal 
choroidal vasculopathy, but there’s only one trial that showed 
better vision and less treatment and that is EVEREST II. So 
photodynamic therapy plus combination intravitreal therapy 
showed better vision and less treatment than just intravitreal 
therapy, and that’s an important thing to consider since 
recent papers have shown PCV has an incidence of about 
25% in Caucasian patients.

Q: Allen you did an awesome job to condense that much into 
that talk. On the slides that you showed from v, you listed the 
presence of neutralizing antibodies in patients at the start of 
the study, because a significant percentage of us carry those 
neutralizing antibodies. Has Adverum released their data on 
what baseline percentage patients had it, and whether there 
was any increase over time?

A: I’m not aware of that Adverum data. Regarding the 
REGENXBIO data, what they found in that trial is that, 
regardless of the antibody status to the viral vector, there’s no 
effect on efficacy. It looks like it works in both scenarios in 
the subretinal space. And so we’re looking at it very carefully 
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The Promise of Gene Therapy for 
Neovascular and Atrophic AMD
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The Promise of Gene Therapy for 
Neovascular and Atrophic AMD:  Summary

 Gene therapy is happening NOW
 Spark Therapeutics Voretigene delivered subretinally for Leber Congenital Amaurosis biallelic RPE65

 Next Generation Gene therapies can be used to create an Ocular Biofactory
 Next generation Phase 1/2 nAMD and atrophic AMD trials to date show proof of principle

 Gene therapy shows promise for common retinal conditions such as AMD and DR
 RGX subretinal and suprachoroidal gene therapy trials for nAMD and DR
 RGX Atmosphere is active and the first pivotal gene therapy trial for nAMD
 Adverum intravitreal gene therapy trials for nAMD and DME
 Gyroscope subretinal and suprachoroidal to subretinal programs for atrophic AMD

Gene Cassette
Optimization

Vector
Administration

Improving Next Generation Gene Therapy

Capsid
Diversity Formulation
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in the suprachoroidal arms of REGENXBIO, since it would 
be much better for patients to deliver the treatment in-office.

C: I would also echo your comment that there’s at least some 
reasonable immunologic data to suspect that an intravitreal 
injection is going to create more inflammation than a 
subretinal injection.
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Case Study: Cohort 3, Subject 5 
Rapid and sustained anatomical improvements

BCVA, best-corrected visual acuity; CST, central subfield thickness; IVT, intravitreal injection

–2 weeks
BCVA: 75 letters

CST: 664 µm

0 weeks
BCVA: 82 letters

CST: 355 µm

+1 week
BCVA: 80 letters

CST: 338 µm

–3 weeks
Screening

BCVA: 77 letters
CST: 678 µm

Aflibercept IVT

ADVM-022

+12 weeks
BCVA: 81 letters

CST: 257 µm

+36 weeks
BCVA: 83 letters

CST: 286 µm

+24 weeks
BCVA: 83 letters

CST: 272 µm

+48 weeks
BCVA: 83 letters

CST: 300 µm

Case Study: Cohort 3, Subject 5 
Persistent fluid despite frequent anti-VEGF injections

82 Year Old Male

Previous IVT, n* 19

IVT in Last 12 Months, n 9

OCT scans and treatment intervals from 
most recent 5 anti-VEGF injections visits 
prior to OPTIC 

–10 weeks

–15 weeks

–20 weeks

–25 weeks

–30 weeks

Aflibercept injections

Weeks Prior to 
ADVM-022

* Excluding the aflibercept injection received at the Screening visit
IVT, intravitreal therapy; OCT, optical coherence tomography;
VEGF, vascular endothelial growth factor

Safety Summary Across Cohorts through October 15, 2020

• No ADVM-022-related non-ocular adverse events
– No deaths or discontinuations in OPTIC

• When observed, inflammation has been responsive to and manageable with steroid eye drops

• No clinical or fluorescein* evidence of posterior inflammation
– No vasculitis, retinitis, choroiditis, vascular occlusions or endophthalmitis

• All ADVM-022-related ocular AEs were mild (78%) to moderate (22%)
– One AE of special interest of moderate recurrent uveitis deemed to be related to ADVM-022 was responsive to steroid 

eye drops (Cohort 1) 

• One unrelated ocular SAE of retinal detachment surgically repaired and resolved (Cohort 1)

• Two patients had mild AEs of IOP elevation that resolved  
– One patient had two mild IOP elevations (highest 24 mmHg) that were both treated with Combigan® eye drops
– One case in a patient on Combigan® for ocular hypertension at baseline which resolved with no change to treatment

*Fluorescein angiography of posterior pole
IOP, intraocular pressure; AEs, adverse events; SAEs, serious AEs

Neovascular AMD Study Population Previously 
Required Frequent Injections to Maintain Vision

Baseline Characteristics
Cohort 1

(N=6) 
Cohort 2

(N=6)
Cohort 3

(N=9)
Cohort 4

(N=9)

Mean (range) Age, Years 79.0 (62–88) 79.8 (74–90) 77.4 (65–90) 79.9 (68–88)

Mean (range) Years Since nAMD Diagnosis 4.5 (0.9–10.6) 4.1 (0.5–6.8) 3.3 (0.7–8.0) 3.2 (0.2–8.0)

Mean (range) Number anti-VEGF Injections 
Since Initial Diagnosis* 38.2 (7–109) 34.0 (4–69) 24.8 (9–70) 28.5 (2–58)**

Mean (range) Number anti-VEGF Injections 
in 12 Months Prior to ADVM-022 9.2 (8–11) 9.2 (5–11) 9.1 (7–10) 7.1 (3–12)**

Mean (range) BCVA, ETDRS Letters 
Approximate Snellen Equivalent

65.8 (57–77)
20/50

64.7 (53–72)
20/50

65.9 (53–75)
20/50

65.0 (54–77)
20/50

Mean (range) CST, µm 369.2 (293–561) 307.7 (235–339) 473.4 (301–857) 398.6 (255–538)

*Not including the mandated aflibercept at Screening; **Excluding Patient #2 with incomplete prior anti-VEGF data.
BCVA, best corrected visual acuity: CST, central subfield thickness; ETDRS, Early Treatment Diabetic Retinopathy Study
nAMD, neovascular age-related macular degeneration; VEGF, vascular endothelial growth factor

OPTIC: Phase 1, Two-Year Multicenter Dose-Ranging
Study of IVT injection ADVM-022 in nAMD
• Primary Objective 

– Assess the safety and tolerability of a 
single IVT injection of ADVM-022

*Subjects received prophylaxis of 60 mg oral prednisone for 6 days starting at Day –3 followed by 7-day taper. 
**Subjects receive prophylaxis of QID difluprednate eye drops for 3 weeks starting at Day 1 followed by a 3-week taper.
BCVA, best-corrected visual acuity; IVT, intravitreal therapy; SD-OCT, spectral domain optical coherence tomography; QID, 4x/day NCT03748784

Day 1: 
ADVM-022

Baseline Assessment Treatment Evaluation Follow-Up

Day –15
to –7:

Aflibercept

244 8 12 16 20 104Weeks:

24-Week Safety and 
Efficacy Assessment

52-Week Safety and 
Efficacy Assessment

52

Treatment Evaluation

Oral steroid prophylaxis*: Cohort 1 (6x1011 vg/eye, n=6) and Cohort 2 (2x1011 vg/eye, n=6)
Steroid eye drops prophylaxis**: Cohort 3 (2x1011 vg/eye, n=9) and Cohort 4 (6x1011 vg/eye, n=9)

• Secondary Objective 
– Evaluate vision (BCVA)
– Evaluate anatomy (SD-OCT)
– Assess the need for rescue therapy

Patients Receive Rescue Aflibercept (2 mg IVT) if any of the Following Criteria are Met: 
1. Loss of ≥10 letters in BCVA from baseline that is attributed to intraretinal or subretinal fluid observed by the investigator
2. Increase in central subfield thickness >75 μm from baseline
3. Presence of vision-threatening hemorrhage due to AMD

ADVM-022: Adeno-Associated Virus Gene Therapy Vector 
Designed for continuous delivery of aflibercept by intravitreal injection

IVT, Intravitreal Grishanin, R et al. Mol Ther 2019;27:118–29

AAV.7m8 
capsid

AfliberceptPromoter

Aflibercept Expression Cassette Target Retinal Cell Expresses Aflibercept

RNA

Strong, Ubiquitous Promoter Designed 
for Robust Protein Expression Codon-Optimized cDNA

Aflibercept

Capsid Engineered from Wild-Type AAV2 by Directed 
Evolution and Screened for Highly Efficient Retinal 

Transduction Following IVT Injection
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Phase 1 Study of Intravitreal Gene Therapy with 
ADVM-022 for Neovascular Age-related Macular 
Degeneration (OPTIC Trial)
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RGX-314 Phase I/IIa Clinical Trial in Neovascular AMD

 Male or female ≥ 50 to 89 years of age
 Documented nAMD with response to anti-VEGF 

(ranibizumab) at trial entry
 Vision of 20/63 to 20/400 for the initial patient, then 

20/40 to 20/400 for the rest of each cohort
 Pseudophakic (status post cataract surgery)

Primary
 To determine the safety and tolerability of RGX-314 in 

previously treated patients with nAMD though 6 months

Subjects: 42 Patients Dosed Subretinally
 8 study sites across the United States

Secondary

 Expression of RGX-314 protein in the eye

 Effect of RGX-314 on best corrected visual acuity 
(BCVA) and central retinal thickness (CRT)

 Additional anti-VEGF injections post-RGX-314

Retreatment Criteria: Per the Investigator’s discretion

Objectives

 Any CNV-related increase, new, or persistent fluid
 Vision loss of ≥5 letters associated w/ fluid
 New ocular hemorrhage

Key Inclusion Criteria

1 2 3 4 5 6 7 8

≥ 4 Anti-VEGF in 8 Months 
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RGX-314 Uses a Novel AAV8 Vector to Deliver an anti-VEGF Fab

1. Vandenberghe et al. 2011 Science Translational Medicine

RGX-314 is Designed to Deliver a Gene
Encoding for an anti-VEGF Fab Protein

AAV2 AAV8

More Efficient Gene Delivery to the RPE1

RNA

anti-VEGF fab 
Protein

Gene Encoding 
for anti-VEGF fab

NAV AAV8 Vector

Cell

Nucleus

RPE
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RGX-314: Subretinal Gene Therapy for Exudative AMD

INFINITY: Phase 2 Trial of ADVM-022 in DME
Multi-center, randomized, double-masked, active comparator-controlled 

Day 8: 
ADVM-022/Sham

Screening and 
Randomization Clinical assessments with rescue aflibercept from week 8

Day 1: 
Aflibercept/Sham

204 8 12 16Weeks: 44

ADVM-022
6x1011 vg 

IVT
Arm 1

Arm 2

Aflibercept 
2 mg
IVT

Arm 3

ADVM-022
2x1011 vg

IVT

28 32 36 4024
PE**

48
EOS***

R
Recent 
onset 
DME

Steroid eye drops 
prophylaxis*

ADVM-022 wet AMD Summary
Warrants  Further Investigation in Larger Studies

• ADVM-022 continues to be well tolerated with a favorable safety profile at both high and low doses (n=30) 

• ADVM-022 continues to show robust and sustained efficacy at both high and low doses

• Durability out to 92 weeks from a single IVT injection with zero supplemental injections in Cohort 1

• Robust aqueous anti-VEGF protein expression observed at 18 months in Cohort 1

• Substantial reduction in annualized anti-VEGF injection frequency following ADVM-022 in patients who 
previously required frequent injections to maintain vision:

• Most patients are supplemental anti-VEGF injection free in OPTIC:

AMD, age-related macular degeneration; BCVA, best-corrected visual acuity; CST, central subfield thickness; VEGF, vascular endothelial growth factor;  IVT, intravitreal Data cut:  Oct 15, 2020

-52 -44 -36 -28 -20 -12 -4 4 12 20 28 36 44 52 60 68 76 84 92 100
Week relative to ADVM-022 injection

Substantial Reduction in anti-VEGF Treatments 
Following a Single IVT Injection of ADVM-022

Bevacizumab Aflibercept Ranibizumab No supplemental injection given

Frequent anti-VEGF injections prior to ADVM-022

Data cut:  October 15, 2020

Unknown anti-VEGF IVT**

104
End of study

2

3

1

4

1*
2
3
4
5
6

1
2
3
4
5
6

1
2
3
4
5
6
7
8
9

1
2**
3
4
5
6
7
8
9

Cohort

Five patients were diagnosed <1 year prior to ADVM-022 injection: one each in Cohorts 2 and 3, three in Cohort 4.
*Cohort 1, Patient 1 remains on study but have missed visits post Week 64;  **Incomplete prior data for Cohort 4, Patient 2;
†Received in a clinical trial not yet unmasked (NCT04049266).

-52 -44 -36 -28 -20 -12 -4 4 12 20 28 36 44 52 60 68 76 84 92 100
Week relative to ADVM-022 injection

6/6
Supplemental 
Injection-free

-52 -44 -36 -28 -20 -12 -4 4 12 20 28 36 44 52 60 68 76 84 92 100
Week relative to ADVM-022 injection

3/6 Supplemental Injection-free

-52 -44 -36 -28 -20 -12 -4 4 12 20 28 36 44 52 60 68 76 84 92 100
Week relative to ADVM-022 injection

7/9 Supplemental Injection-free

-52 -44 -36 -28 -20 -12 -4 4 12 20 28 36 44 52 60 68 76 84 92 100
Week relative to ADVM-022 injection

8/9 Supplemental Injection-free

Cohort 1: BCVA and CST Stable, Zero Supplemental Injections 
Robust anti-VEGF Protein Expression observed at 18 months 

*One patient had low BCVA and no CST values at 44 and 48 weeks due to retinal detachment; N=5 from Week 56 to 84
Aflibercept 2 mg IVT administered at baseline, 7–15 days prior to ADVM-022 IVT (Day 1); 
BCVA, best corrected visual acuity; CST, central subfield thickness; BL, baseline; D, day; W, week
Error bars are 90% CIs of the mean absolute BCVA and CST using T-distribution
** Available aqueous humor aflibercept protein samples from Cohort 1 subjects enrolled in optional aqueous humor sampling study

Mean (90% CI) by Visit Through Week 84 Latest Outcomes as of Oct. 15, 2020

Follow-Up 64–92 weeks
(median 86)

Rescue-Free Patients 100% (6/6)

Mean BCVA Change from Baseline

All Patients –2.5 Letters 

Mean CST Change from Baseline

All Patients –19.7 µm
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Weeks After ADVM-022 Injection

  Cohort 1 (n=6*)

BL

BL

Mean Aqueous anti-VEGF Protein level**

Week 76 (n=2) 1840 ng/mL
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Cohort 3-5: Mean BCVA Over 2 Years (C3) and 1.5 Years (C4 and C5)

Note: One patient in Cohort 5 discontinued the study prior to Week 22 visit. Another patient in Cohort 5 has missed the visits since Week 46 visit due to COVID-19. For this patient, 
missing visits were imputed using last observation carried forward (LOCF) through Week 74 visit. Six additional missing BCVA results were interpolated.
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Cohort 3
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Cohort 5

Best Corrected Visual Acuity (BCVA)
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 RGX–314 continues to be generally well–tolerated across all doses (n=42)

 20 SAEs were reported in 13 patients1; one possibly drug-related SAE reported in a patient in Cohort 52

 Common ocular AEs3 in the study eye included:
– Post-operative conjunctival hemorrhage (69% of patients) – 100% mild, majority resolved within days to weeks
– Retinal pigmentary changes4 (83% of patients in Cohorts 3-5; 67% of all patients) – 68% mild, one severe2

– Post-operative inflammation5 (36% of patients) – resolved within days to weeks, 100% mild
– Retinal hemorrhage (26% of patients) – an anticipated event in the severe nAMD population, 94% mild 
– Post-operative visual acuity reduction (17% of patients) – majority resolved within days to weeks, 100% mild 
– Eye irritation (17% of patients) and eye pain (17% of patients) – 85% mild, none severe

 No reports of clinically-determined immune responses, drug-related ocular inflammation, or post-
surgical inflammation beyond what is expected following routine vitrectomy

RGX-314 Phase I/IIa nAMD: Overall Safety

Data cut January 22nd, 2021
1Includes two deaths unrelated to RGX-314
2Significant decrease in vision
3Common ocular AEs defined by ≥ 15% of patients
4Retinal pigmentary changes observed were hypo and hyper pigmentation on imaging occurring in the bleb area or inferior retina
5Postoperative inflammation includes AC cells, flare, or inflammation
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RGX-314 Protein Levels in Cohorts 3–5

Note: Five samples were taken outside of the visit window and were assigned to the closest visit.

As Measured from Aqueous Samples by ECL

1

10

100

1000

1 Mo
n=6

1 YR
n=6

1 YR
n=10

1 YR
n=12

2 YR
n=6

1 Mo
n=12

1 Mo
n=12

6 Mo
n=10

6 Mo
n=11

6 Mo
n=6

160.2 
ng/mL

249.4 
ng/mL180.8

ng/mL

376.0 
ng/mL217.8 

ng/mL
227.2 
ng/mL

655.0 
ng/mL

848.7 
ng/mL

420.9
ng/mL

457.5
ng/mL

Cohort 3
6 x 1010 GC/eye

Cohort 4
1.6 x 1011 GC/eye

Cohort 5
2.5 x 1011 GC/eye

42

41

PR
IO

R
TH

ER
AP

Y Months Since First 
anti-VEGF Injection 53.5 59.3 71.7 58.1 45.9 56.1

# Injections 
Since Diagnosis (Mean) 40.7 32.5 34.2 35.7 26.7 33.1

Average Annualized 
Injections Prior to Entry 9.6 10.5 6.8 10.2 9.9 9.6

Subjects Enrolled in the Phase I/IIa Trial Were Chronically Treated

Variable Cohort 1 
(n=6)

Cohort 2 
(n=6)

Cohort 3 
(n=6)

Cohort 4
(n=12)

Cohort 5
(n=12)

Total 
(n=42)

B
AS

EL
IN

E 

Mean Age (Years) 78.2 78.0 80.0 80.3 81.6 80.0

Baseline BCVA 
(Snellen equivalents)

53.7
(20/100)

50.7
(20/100)

54.7
(20/80)

61.3
(20/63)

54.3
(20/80)

55.7
(20/80)

Baseline OCT 
(reading center)

361.7
(n=6)

413.2
(n=6)

359.8
(n=6)

411.3
(n=12)

418.3
(n=12)

399.1
(n=42)

Baseline serum AAV8 
Nab+ with titer >1:10 (%) 2 (33.3%) 3 (50.0%) 4 (66.7%) 4 (33.3%) 5 (41.7%) 18 (42.9%)

Step 2 – Subretinal Injection

Air fluid exchange and then Sub-conj steroids at the end of procedure
No positioning mandated and patient is discharge home with follow-up the next day 

Performed Under Local Anaesthesia in the OR
Standard small gauge vitrectomy to perform 
a core vitrectomy 
Automated delivery with a MedOne subretinal 
cannula attached to the vitrectomy machine

Inject 250μl to create a single bleb 
subretinally in a healthy area of retina 
Target superior to the superotemporal 
arcade vessel or outside the arcades

Can create additional blebs if 
needed
Keep margin of the bleb at least 
2DA away from the fovea

MedOne MicroDose Syringe

Step 1 – Vitrectomy
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RGX-314 Phase I/IIa nAMD Study Has Fully Enrolled 5 Dose Cohorts

1. Dose escalation safety review to occur four weeks after final subject in each cohort has been dosed
SD-OCT = spectral domain optical coherence tomography

Subretinal Dosing Completed in 42 Subjects Across Five Dose Cohorts

Safety
review1

Dose 1
n = 6

Dose 2
n = 6

Dose 3
n = 6

3x109 GC/eye
Safety
review11x1010 GC/eye 6x1010 GC/eye

Dose 4
n = 12

Safety
review1 1.6x1011 GC/eye 2.5x1011 GC/eye

Dose 5
n = 12

Safety
review1

Previously Treated Subjects Requiring Frequent Injections

anti–VEGF 
injection

Baseline assessment Follow-upTreatment evaluation

0 6 10 14

Weeks
261

SD–OCT 
assessment

2

RGX–314
administration

18 22

Safety endpoint

Anti–VEGF PRN Rescue Injection Criteria 

54 106

Secondary endpoints
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 Male or female ≥ 50 to 89 years of age

 Diagnosis of subfoveal CNV secondary to AMD in the 
study eye previously treated with anti-VEGF

 BCVA: Between 40 and 78 ETDRS Letters (20/32 to 
20/160)

 Documented response to anti-VEGF (ranibizumab)
at trial entry

 Pseudophakic (status post cataract surgery)

 Exclude any subfoveal atrophy or fibrosis

 To evaluate mean change in best corrected visual 
acuity (BCVA) of RGX-314 relative to ranibizumab
at Week 54

 60 study sites across the United States

 RGX-314 dosed Subretinally

 Safety and tolerability of RGX-314

 Mean change from baseline in Central Retinal 
Thickness (CRT) and Center Point Thickness (CPT) as 
measured by Spectral Domain Optical Coherence 
Tomography (SD-OCT)

 Additional anti-VEGF injections post-RGX-314

 Aqueous RGX-314 protein concentrations

Key Inclusion Criteria

ATMOSPHERE™™: RGX-314 First Pivotal Clinical Trial in nAMD

Primary Subjects: 300 Patients

Secondary

Key Objectives

Retreatment criteria
 Based on worsening vision and/or fluid 
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ATMOSPHERE™™ Study Design
Partially Masked, Controlled Pivotal Study

Wk-6 Wk-5 Wk-2 D1 D2 & D8 W2 W6-50 W54 EOS/ 
W98

Ranibizumab Control 
Q4W 

(n=100)

RGX-314 Dose 1 
6.4 X1010 GC/eye (n=100)

RGX-314 Dose 2
1.3 X1011 GC/eye

(n=100) 

RGX-314 Subretinal
Administration

1⁰ EndpointSD–OCT 
Assessment

RGX-314 subretinal dosingPost-op visit RGX-314 only PRN ranibizumabRanibizumab

Active Run-In Period
Mean change in BCVA 
of RGX-314 relative to 

ranibizumab at Week 54

EOS: End of Study
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A Randomized, Partially 
Masked, Controlled, Phase 
2b/3 Clinical Study to Evaluate 
the Efficacy and Safety of RGX-
314 Gene Therapy in 
Participants with nAMD 

60

 Phase I/IIa trial Updates and Long-Term Follow-up of RGX-314
 RGX-314 remains generally well-tolerated in 42 patients across 5 dose 

cohorts
 Long-term, durable treatment effect demonstrated over 1.5 year 

(Cohorts 4 & 5) and 3 years post RGX-314 (Cohort 3)
 Stable to improved visual acuity
 Meaningful reductions in anti-VEGF injection burden

 ATMOSPHERETM, the first of two planned pivotal subretinal trials to 
evaluate RGX-314, is active
– Patient screening is ongoing 

Summary RGX-314 Subretinal Program

Data cut January 22, 2021
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-3 letters

+29 letters

+17 letters

-2 letters
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Cohort 3 Injections and Change in BCVA over 3 years
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0 2
YearsRGX-314

Time Since RGX-314Time Prior to Treatment with RGX-314

1
Year

1 Year

*Patient received incomplete dose at time of subretinal procedure
** Retreatment per MD discretion in clinical practice

*

3
Years

BROLUCIZUMABRANIBIZUMAB AFLIBERCEPT BEVACIZUMAB LTFU Scheduled Visit

Long-term Follow-up Study**

Practice Visit 

Open circle = visit with no injection
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Long-Term Follow-Up Cohort 3: Mean BCVA Over 3 Years 
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Cohort 3–5 Injections PRE and POST RGX-314 Over 2 Years

2
YearsRGX-314

Time Since RGX-314Time Prior to Treatment with RGX-314

RANIBIZUMAB AFLIBERCEPT BEVACIZUMAB Visit With No Injection

1
Year

01 Year

COHORT 
3

COHORT 
4

COHORT 
5

- 62.2%

- 81.2%

- 58.3%

Change in Annualized Anti-VEGF 
Injection Rate After RGX-314 Delivery

49

Cohort 3-5: Mean CRT Over 2 Years (C3) and 1.5 Years (C4 and C5)

Note: One patient in Cohort 5 discontinued the study prior to Week 22 visit. Another patient in Cohort 5 has missed the visits since Week 46 visit due to COVID-19. For this patient, 
missing visits were imputed using last observation carried forward (LOCF) through Week 74 visit. Nine additional missing CRT results were interpolated.

Central Retinal Thickness (CRT) by Central Reading Center

-46 µm
Cohort 4

+2 µm
Cohort 3

-93 µm
Cohort 5
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• Designed to enable cellular transduction and induce secretion of CFI

• Potential to allow for constitutive expression of CFI after single administration

• Potential to avoid saw tooth dynamics of repeated intravitreal injections of medications

• AAV2 clinically predicated with persistent durability at 3 years in other programs*

GT005: Using Clinically Proven AAV2 Vector to Produce CFI

ITR = inverse terminal repeat; CAG = CAG promotor; CMV = CMV promotor; CFI = complement factor I; WPRE = Woodchuck Hepatitis Virus (WHP) Posttranscriptional 
Regulatory Element which is a DNA sequence that, when transcribed creates a tertiary structure enhancing expression; bGHpA = poly A signal.
*Maguire AM et al, 2019, Ophthalmology; 126:1273-1285

85

CFI: A Natural Inhibitor of the Alternative Pathway

AMPLIFICATION

DOWN 
REGULATION

TERMINAL 
PATHWAY AND 

CELL DEATH

CFI

C3b

CFBCFD CFBCFD

C3b
• CFI’s function is to keep the 

complement system in balance

• Given this critical role, we believe CFI is 
well suited for gene therapy 

• GT005 is designed to induce production 
of this natural regulator

CFI – THE BODY’S 
NATURAL REGULATOR

84

Strong Evidence of Role of Overactive Complement System in AMD

83

Forest DL et al, 2015, Dis Model Mech, 8(5):421-427

CClliinniiccaall  DDaattaa

Fritsche et al, 2016, Nature Genetics, 48 (2): 134-143 Lao DS et al, 2020, Ophthalmology, 127 (2): 186-195

• Biochemical analysis of drusen shows 

presence of multiple components of 

the complement pathway

• Variants in multiple complement genes 

(including CFI) shown to be associated 

with increased risk of developing AMD

PPaatthhoollooggyy

Investigational complement inhibitors 

have shown a 28-29% reduction in 

GA progression (vs sham) in recent 

Phase 2 studies*

GGeenneettiiccss

*Liao DS et al, 2020, Ophthalmology.127(2):186-195
Jaffe GJ et al, 2020, Ophthalmology.1:S0161-6420(20)30845-9

Gyroscope 2021 Summary

• Complement over-activation has been implicated in AMD disease pathogenesis

• Complement Factor I (CFI) is a natural down-regulator of the complement system

• GT005 is an investigational gene therapy designed to induce expression of CFI after 
subretinal delivery

• GT005 has been well tolerated to date in the FOCUS Phase I/II trial in patients with GA

• Early data show majority of patients had increased vitreous CFI and downstream modulation 
of complement biomarkers

• Randomized controlled Phase II trials evaluating safety and efficacy of GT005 are ongoing

82
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Study Teams

Participants

FOCUS Interim Results: GT005 Gene 
Therapy Phase I/II Study for the Subretinal
Treatment of Geographic Atrophy

69

Current Program Status for RGX-314

Phase II trial for 
diabetic retinopathy enrolling patients; 

initial data is expected in 2021

Pivotal trial for nAMD is active; 
patient screening is ongoing

Phase II trial in nAMD is ongoing; 
interim data is expected in Q3 2021 

Phase I/IIa study for nAMD is ongoing;
Long-term Follow-up continues

Subretinal Suprachoroidal

64

 Phase I/IIa trial Updates and Long-Term Follow-up of RGX-
314
 RGX-314 remains generally well-tolerated in 42 patients across 5 

dose cohorts
 Long-term, durable treatment effect demonstrated over 1.5 year 

(Cohorts 4 & 5) and 3 years post RGX-314 (Cohort 3)
 Stable to improved visual acuity
 Meaningful reductions in anti-VEGF injection burden

 ATMOSPHERETM, the first of two planned pivotal trials to 
evaluate RGX-314, is active
– Patient screening is ongoing 

RGX-314 Subretinal Program: Summary

Data cut January 22, 2021
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The Promise of Gene Therapy for 
Neovascular and Atrophic AMD:  Summary

 Gene therapy is happening NOW
 Spark Therapeutics Voretigene delivered subretinally for Leber Congenital Amaurosis biallelic RPE65

 Next Generation Gene therapies can be used to create an ocular biofactory
 Next generation Phase 1/2 nAMD trials to date show proof of principle

 Gene therapy shows promise for common retinal conditions such as AMD and DR
 Adverum intravitreal gene therapy trials for nAMD and DME
 RGX subretinal and suprachoroidal gene therapy trials for nAMD and DR
 RGX Atmosphere is active and the first pivotal gene therapy trial for nAMD
 Gyroscope subretinal and suprachoroidal to subretinal programs for atrophic AMD

Gyroscope 2021 Summary

• Complement over-activation has been implicated in AMD disease pathogenesis

• Complement Factor I (CFI) is a natural down-regulator of the complement system

• GT005 is an investigational gene therapy designed to induce expression of CFI after 
subretinal delivery

• GT005 has been well tolerated to date in the FOCUS Phase I/II trial in patients with GA

• Early data show majority of patients had increased vitreous CFI and downstream modulation 
of complement biomarkers

• Randomized controlled Phase II trials evaluating safety and efficacy of GT005 are ongoing

96

Phase II Studies Evaluate Two Patient Populations
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R
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n

Low/medium dose GT005

High dose GT005

Long-term 
study

• 75 GA patients with CFI rare variants and low CFI levels
• Arm 1: Low dose
• Arm 2: High 
• Arm 3: Untreated control

• 180 GA patients (broad GA population)
• Arm 1: Medium dose 
• Arm 2: High dose
• Arm 3: Untreated control

Untreated control

P R I M A R Y  E N D P O I N T:  G A  P R O G R E S S I O N  AT  4 8  W E E K S

Sc
re

en
in

g

All participants enrolling in HORIZON and EXPLORE genotyped; participants in HORIZON being stratified by AMD genotype subgroup

Secondary Endpoints Data
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Visual Acuity Preserved at 48 Weeks Post Treatment

Data as of December 2020
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Transgene Expression: Consistent and Durable Increase in Vitreous CFI levels

89

• 9/10 patients had elevated CFI levels post-GT005 administration; average increase of 146% from baseline
• 1st patient treated continues to have sustained CFI increase at 84 weeks
• Increases in vitreal CFI seen in both RV and non-RV patients
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Maximum CFI level (at any timepoint) above baseline;
Bars=mean ±SEM; only data from ≥ 12 weeks included
Data cut: 05OCT2020;

Data as of December 2020

Data as of December 2020

3 Dose Levels of GT005 Were Well Tolerated in Initial Cohorts

88

• No dose-related trends in frequency/type 
of AEs

• No GT005-related SAEs

• No safety signal on laboratory 
parameters

• 1 possible GT005-related adverse event
- Choroidal neovascularization treated with anti-VEGF (moderate severity)

• 12 surgery-related adverse events
- 9 mild (1 corneal abrasion post op causing vision decrease)
- 3 moderate (2 cataracts; 1 sub-RPE injection)

• Other ocular AEs in study eye of note
- 2 study eye AEs reported with increased IOP
- 1 with history of glaucoma, Tmax 27, resolved with drops
- 1 with IOP elevation at wk1 visit. Tmax 29, resolved at 5 weeks

Data as of December 2020

Cohort 1 (n=3)
Dose: (2E10 vg)

Cohort 2 (n=4)
Dose: (5E10 vg)

Cohort 3 (n=4)
Dose: (2E11 vg)

Cohort 4 (n=8)
Dose: (5E10-2E11 vg)

TEAEs (n=4)
• Cataract
• Cataract (fellow eye)
• Dry eye
• Eye Oedema

TEAEs (n=7)
• Age-related macular degeneration*
• Blepharitis (both eyes)
• Cataract
• Conjunctivitis viral (both eyes)
• Dry age-related macular 

degeneration (fellow eye) †
• Glaucoma (fellow eye)
• Glaucoma

TEAEs (n=6)
• Cataract
• Choroidal neovascularisation
• Eye contusion (fellow eye)
• Iridocyclitis
• Retinal haemorrhage
• Vitreous floaters

TEAEs  (n=4)
• Cataract
• Hallucination
• Intraocular pressure increased
• Visual acuity reduced 

*Miscoded (Sub-RPE injection)
†BCVA drop in fellow eye secondary to GA progression

Ocular Treatment-Emergent Adverse Events (TEAEs) in Cohorts 1-4

• GT005 associated with clinically benign 
immunogenicity

• No antibody-mediated immunogenicity to the 
CFI transgene

• No association of immune responses with 
adverse events

Interim FOCUS Immunogenicity Data

• AAV2 antibodies (n=12)

• Pre-existing antibodies to AAV2 vector in 9 patients

• No increases in AAV2 antibody titers post-treatment

• T-cell immunogenicity (n=11)

• Pre-existing T-cell immunogenicity to AAV2 vector in 2 patients

• Increases in T-cell response post-treatment that were transient in 
nature and at a low magnitude

• Anti-CFI antibodies (n=8)

• No anti-CFI antibodies seen in patients tested to date

87

Interim Data Shows No Signs of GT005-Related Inflammation

Data as of December 2020

FOCUS Phase I/II Open-Label Study to Evaluate GT005 Safety and Tolerability

86

First patient dosed January 2019
Dosing complete

Safety Evaluation
(after 3 participants complete 5 weeks follow-up)

Dose escalation 
(Transvitreal)

Dose expansion
(Transvitreal)

OrbitTM Subretinal Delivery System 
Integration

First patient dosed March 2020
Enrolling

First patient dosed October 2020
Cohort 5 complete

Planned

OrbitTM Subretinal Delivery System 
Expansion

CCoohhoorrtt  11
Dose 1

n=3

CCoohhoorrtt  22
Dose 2

n=4

CCoohhoorrtt  33
Dose 3

n=4

CCoohhoorrtt  44
Doses 1, 2, 3
n = up to 20

CCoohhoorrtt  55
Dose 2

n=3

CCoohhoorrtt  66
Dose 3

n=3

CCoohhoorrtt  77
Dose TBD

n= up to 20

• Completed dose escalation and currently enrolling dose-expansion cohort
• 22 patients dosed as of December 2020; data collection ongoing
• Measuring transgene expression and pharmacodynamic markers by vitreous sampling
• Interim data available from patients in Cohorts 1, 2, 3 and initial patients dosed in Cohort 4
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Macular Reconstruction
TIMOTHY W. OLSEN, MD

SUMMARY
There are many forms of macular 
degeneration with advanced age-
related macular degeneration (AMD) 
representing the greatest public health 
burden. While structural damage to 

the neurosensory retina may result in permanent, irreparable 
loss of vision, degeneration at the level of the retinal pigment 
epithelium (RPE) or choroid may be repairable, thus 
allowing for macular reconstruction. Several techniques have 
been described to reconstruct submacular support tissues 
including the choroid, choriocapillaris, Bruch’s membrane, 
and RPE. Submacular hemorrhages may be mild or severe 
and may result in sudden loss of central vision with a very 
poor prognosis. Current surgical techniques allow us to 
extract the hemorrhage, yet the remaining support tissue 
is usually severely injured, no longer able to support the 
macular neurosensory retinal tissues. We will demonstrate 
surgical techniques of submacular clot extraction and the 
secondary visual acuity limitations. Next, we will explore 
surgical innovations to restore submacular support tissues. 
Techniques (some historical) that will be discussed will 
include: 1) autologous pedical grafts, 2) fetal RPE sheets, 
3) retinal rotation, 4) retinal translocation with scleral 
shortening/imbrication, 5) autologous choroid-Bruchs-RPE 
free grafts, 6) choroidal rotation, 6) human embryonic 
stem cell (hESC) injections, 7) autologous RPE stem cell 
sheets (induced pluripotential stem cells iPSCs), 8) hESC 
RPE sheets on a polyester scaffold, 9) hESC RPE sheets 
on a paralene scaffold, and 10) iPSC RPE sheets on a 
PLGA biodegradable scaffold or fibrin membranes. We 
will briefly discuss incisional choroidal surgery and a novel, 
biocompatible tissue support device to support regenerative 
tissues in the submacular space.

NOTES
Dr. Olsen presented on the advanced stages of AMD, 
compared the regenerative options, and critiqued the 
experimental options. He started with a case presentation 
of an 83-year-old white female with wet AMD getting 
monthly bevacizumab injections who developed a sudden 
decrease in vision in the left eye to 20/150. Examination 
revealed a submacular hemorrhage and a pigment 
epithelial detachment (noted to be fibrovascular on FA and 
ICG), requiring continued injections that resulted in the 
resolution of bleeding 6 months later. OCT showed intact 

photoreceptors, the RPE and a fibrovascular PED, and 
she maintained 20/30 vision. He showed a 2nd case was a 
77-year-old white female with dry AMD OU and excellent 
vision. She was on Coumadin and Plavix and returned 1 
month later with an elevated IOP and vision of 20/600 
OS. Exam showed a dense submacular hemorrhage not 
amenable to pneumatic maculopexy. He explained that the 
AAO preferred practice patterns1 for submacular hemorrhage 
state that the data from the submacular surgery trial on 
benefits of surgical intervention is inconclusive.2 After having 
this conversation with his patient who was adamant about 
proceeding with surgery, Dr. Olsen performed surgery and 
showed the surgical approach including a core vitrectomy, 
subretinal injection of TPA, diathermy, retinotomy with 
vertical scissors (respecting the nerve fiber layer anatomy 
and avoiding major vessels). The patient has some bleeding 
during the clot removal due to her ongoing anticoagulation 
status and at 2 weeks post-op, her vision had improved to 
20/400 and there was some residual hemorrhage in the 
macula. He made the point that in his experience, clots do 
not actually liquify with TPA. He consulted with a local 
hematologist, who explained that clot liquification is unlikely 
because while plasminogen goes through the blood vessels, 
it does not go to the extracellular space in a meaningful 
way. Additionally, because the clot is crosslinked, it has a 
very thick consistency, further reducing the likelihood of 
liquification. This suggests that TPA really just separates the 
clot from the neurosensory retina. He presented a 3rd case 
of a 92-year-old white female with an extensive submacular 
hemorrhage in the right eye, who requested surgery. Post-
operatively, her vision was only 6ft 200 despite successful 
removal of the clot resulting in depigmentation of the 
fovea over an intact choroid. He concluded that massive 
submacular hemorrhages are devastating to the central vision 
and that there are no evidence-based treatment options.

Dr. Olsen then presented a historical perspective on macular 
reconstruction limited to large animals or human studies. 
He cited Gholam Peyman, who presented a technique 
for RPE transplantation using an autologous pedicle graft 
to replace submacular RPE.3 Peyman’s technique was to 
make 2 continuous rows of laser, a retinotomy to access the 
subretinal space, to peel the neovascular membrane with 
forceps, and create a partial thickness pedicle graft with 
scissors. The pedicle was rotated, the retina was place down 
again, and the eye was filled with silicone oil. Dr. Olsen 
showed the pre- and post-autograft images from Dr. Peyman, 
noted that the vision improved to 20/400, and suggested the 
patient may have done better without surgery. Dr. Olsen then 
highlighted the work of Algvere et al from the late 1990s, 
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summarizing their work on human-fetal RPE sheets, an 
allograft that leaves the immune system intact.4 He presented 
a case from Algvere’s series of an eye with atrophic AMD that 
had a graft placed outside the macula and remained intact 32 
months later, demonstrating immune-tolerance or privilege 
in the subretinal space. Dr. Olsen presented a second case 
from this group revealing graft fragmentation after 6 months 
and another case with fragmentation and encapsulation, 
essentially rejection, after 3 years. The RPE sheets had a 75% 
rejection rate, but the IRB prevented immunosuppression. 
He showed that visual acuity did not improve in any case and 
RPE suspensions for PEDs did not survive, but non-central 
grafts for atrophic AMD survived as was shown in the 1st 
example for this series.

Dr. Olsen then presented Dr. Machemer’s work on macular 
relocation with RPE autografts from 1993. He showed a 
case from the series of a large submacular hemorrhage that 
underwent a 360-degree retinotomy with macular rotation.5  
This surgery worked in 3 cases with 1 eye getting to 20/60, 
but there was some retinal torsion in all 3 cases. Yasuo Tano’s 
group modified the technique using a 180-retinotomy with 
rotation that moved the macula away from the fibrosis.6 The 
vision improved (to 20/20 in 1 case) but was short lived. 
Gene de Juan performed scleral shortening, later called 
scleral imbrication, and placed a bubble, which relocated 
the macula slightly inferiorly off of damaged pathology 
and onto healthy epithelium.7 The vision improved from 
20/160 to 20/30. Fuji, de Juan and others performed this 
procedure a few years later in the PDT era with good short-
term gains, as the case shown went from 20/400 to 20/30.8 
van Muers et al from the Netherlands took a full thickness 
RPE and choriocapillaris allograft from the periphery and 
put it in the macular region.9 This group reported a case 
where microperimetry fixated on the graft in the macula 
and vision was 20/50 more than 6 years after surgery.10 
They had several publications with 40 of 42 eyes having 
fixation on the graft.11 In patients with geographic atrophy, 
most had re-vascularization.12 By the time they had nearly 
250 patients, they still had a high complication rate with 
16% developing PVR,13 but an accompanying editorial 
suggested that this approach remains an option in select 
cases.14 Dr. Olsen recommended not counting this technique 
out. Lee et al at Moorfields did an interesting procedure in 
primates where they performed a retinotomy and rotated the 
underlying choroid 180 degrees around the long posterior 
ciliary artery and put the retina back in place.15 Only 1 of 
6 cases revascularized indicating that this procedure would 
likely not be beneficial in humans. Dr. Olsen then referenced 
Dr. Pertile’s work doing patch grafts similar to the team in 

the Netherlands for patients with geographic atrophy.16 Dr 
Pertile showed that the grafts contract over time, but they 
did not contract as much if there was contiguity of the graft. 
Even with contraction and considerable wrinkling of the 
graft, the vision had remarkable improvement in 3 cases as 
the RPE and Bruch’s membrane were present and there was 
vascularization.

Dr. Olsen then switched gears into the cellular therapies. 
He mentioned that Dr. Schwartz and colleagues were the 
first to do embryonic stem cell injections (allograft) of a 
suspension, and they looked at 9 patients with AMD and 
9 with Stargardt’s.17 Because this was an allograft, patients 
were started on tacrolimus and mycophenolate mofetil. 
There was some improvement in visual function and 
some pigmentary changes which may have been stem cells 
or a reaction. Dr. Olsen highlighted Dr. Takashi’s group 
out of Japan, who did a very elegant study using induced 
pluripotentional stem cells from fibroblasts (autografts not 
requiring immunosuppression) that were differentiated into 
RPE cells.18 They performed whole genome sequencing to 
rule out oncogenes and assessed methylation. The case Dr. 
Olsen showed from that showed the tissue in the subfoveal 
space on OCT, but no photoreceptors were left so the vision 
did not improve despite graft survival. However, four-year 
follow-up showed some level of graft fragmentation.19 
da Cruz et al assessed embryonic stem cells grown on 
a polyester scaffold in mice, pigs, and humans.20 The 2 
human cases showed RPE cells regressing on the implant 
in 1 and progressing on the implant in the other. The 2 
cases had a short-term improvement of 29 and 21 letter 
improvement. Kashani et al looked at embryonic stem cells 
on an ultrathin paralene sheet using immunosuppression 
and were able to get the implant to work in 4/5 subjects.21 
Microperimetry showed consolidation in the foveal region 
at 2 months but less at 4 months. One case in this series 
showed a 17-letter improvement even though the implant 
did not seem to reach the fovea. The NIH group recently 
designed a study using autologous grafts on a biodegradable 
polymer, which is currently open to enrollment for humans.22 
Going back to the autograft approach from the group in 
the Netherlands, Dr. Olsen presented a patient that had a 
visual acuity of 20/32 13.5 years later.23 OCT data showed 
intact RPE under the fovea and the graft was vascularized. 
This all leads to the question of the best tissue for macular 
reconstruction, which may be a tri-laminar tissue consisting 
of an epithelial layer over a functional Bruch’s membrane 
and an intact vasculature. Dr. Olsen’s lab looked at the best 
way to make a choroidal incision for an autograft to avoid 
immunosuppression. He showed a video of linear incisions 
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that caused choroidal retraction away from the incision in pig 
eyes. The longer the incision, the greater the retraction. They 
also did it in human eyes and it showed more contraction in 
younger patients. He explained that circumferential material 
will also have contracture, and his lab showed that to be 
about 54% overall.24 The vascular literature has good data 
on contracture,25 and because the choroid has prominent 
vasculature, Dr. Olsen explained that it will contract. He 
then showed the case of a pig eye that had extensive bleeding 
with choroidal excision prompting the idea of thermal 
choroidal coagulation ex vivo. Dr. Olsen assessed the thermal 
effects on tissues using a high-resolution thermal camera to 
document dispersion of energy, which showed the highest 
energy dispersion was with a peak knife.26 The lowest was 
with the micropulse laser with continuous laser yielding 
intermediate results. He also showed a choroidal incision 
on a rhesus macaque that showed an incision can be done 
without significant bleeding by preplacing micropulse laser 
and increasing the eye pressure above mean arterial pressure.

He concluded by re-stating that there is no definitive 
treatment for extensive submacular hemorrhage or end stage 
AMD. However, there are many cellular therapies and Dr. 
Olsen feels that tri-laminer replacement tissue is the best 
option with the best long-term data.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator |  
P: Panelist

Q: What kind of timeframe are we looking at? So, first you’re 
looking at surgical approach, right? Once you have a defined 
surgical approach, the instrumentation used to maintain 
orientation seems limited in the ability to access where you 
would want it to be.

A: The pig model, in my opinion is the best by far, because 
you can detach the fovea quite easily. It’s really the best model 
to try to manipulate various instrumentation in that space. 
As for the timeline, that is a really good question. I always 
thought we’re five years away from it. We always think five 
years, but it’s taken a long, long time. This is tough, and it’s 
really hard to show long-term efficacy. And that’s why I really 
take my hats off to the group in Europe who have really 
pioneered some of the human studies in this area, showing 
us it is possible. For my own personal lab, our phase 2 grant 
is being reviewed as we speak and if we get that we’ll have 
funding for two years. We want to be in humans at the end 
of that two years for a phase 1A/2 study.

C: I think we all have been talking about STEM cells for so 
long, but it does seem like conceptually that we’re there and 

now we’re really looking at some of the mechanics. Then as 
that’s happened, we’re starting to look at alternatives in gene 
therapy that may bring us to another alternative approach 
that may be viable or complimentary. So it’s kind of an 
exciting time. In two years to humans I think is a really short 
timeline in the world we’re talking about.

C: Yes, very much so. And I agree. I think Allen Ho 
presented that prevention is definitely the way to go. If you 
can prevent end-stage macular degeneration, that’s where 
the money is, but we all get that. I’m sure everybody in this 
room has a large number of patients with end stage disease 
where anti-VEGF doesn’t work anymore. So I think we 
need something for that end stage. We need something to 
reconstruct the macula. I think STEM cells are really exciting, 
but I wouldn’t give up on some of the other things too.
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Brolucizumab - One Year Later
RYAN M. RICH, MD

SUMMARY
Just over one year ago, the ASRS 
announced a series of cases of retinal 
vasculitis including occlusive variants 
that had led to vision loss. Since that 
time, the ASRS, the FDA, and Novartis 

have collected additional examples of this phenomenon 
as well as any form of intraocular inflammation (IOI). 
Additionally, post-hoc studies were performed on patients 
from the original clinical trials. This presentation will review 
the clinical picture of IOI and specifically retinal vasculitis 
in brolucizumab-treated patients. We will detail the search 
for the root causes, risk factors, prevention, and treatment 
of IOI. For those who continue to use brolucizumab, we 
will discuss how to identify ideal patients, suggest pre- and 
post- injection assessments, perform patient counseling, and 
recommend specific management of IOI.

NOTES
Brolucizumab is a single chain antibody fragment 
neutralizing VEGF-A from binding to VEGFR1 and 2. 
Dr. Rich pointed out how this type of molecule is novel 
not only in ophthalmology, but in medicine in general, 
and presented updated data one year after the first 
reports of retinal vasculitis by the ASRS. Brolucizumab 
was approved by the FDA in October 2019, after  the 
HAWK and HARRIER trials demonstrated non-inferiority 
compared to monthly aflibercept in terms of visual acuity 
outcomes (primary endpoint), as well as improved anatomic 
outcomes and reduced treatment burden.1 However, in the 
beginning of 2020, reports of intraocular inflammation 
(IOI) and occlusive retinal vasculitis were made to the drug 
manufacturer, Novartis, who commissioned an external 
Safety Review Committee (SRC), and to the Research and 
Safety in Therapeutics (ReST) Committee of ASRS. 

Dr. Rich reviewed the data from several of these reports. 
Dr. Baumal and colleagues reported 15 eyes of 12 post-
trial patients at 10 different centers with IOI and retinal 
vasculitis.2 The mean best corrected visual acuity (BCVA) 
at diagnosis with retinal vasculitis was significantly worse 
compared to mean BCVA before brolucizumab treatment 
(20/191 vs 20/53). The ReST Committee reported a 
series of 26 eyes of 25 patients with retinal vasculitis after 
brolucizumab and demonstrated worse visual outcomes in 
eyes with retinal vasculitis and IOI compared to eyes with 
IOI only. Arterial involvement was observed in 91%, venous 

in 79%, choroidal in 48% and optic nerve in 55% of cases. 
Arterial findings included sheathing and narrowing, and 
venous findings included dilation and beading. Filling 
defects and staining were seen on fluorescein angiography. 
The SRC reviewed data from HAWK and HARRIER trial 
patients and found an IOI incidence of 4.6%.3 Incidence of 
IOI with retinal vasculitis was 3.3%, while incidence of IOI 
with retinal vasculitis and vascular occlusion was 2.1%. While 
most cases of vasculitis occurred within the first 6 months, 
25% occurred after 6 months and 13% in year 2 of the trial. 
While >50% of IOI-related adverse events were graded as 
mild and more eyes gained than lost ≥15 letters (25% vs 18% 
respectively), the vast majority of the eyes that developed 
retinal vascular occlusion lost ≥15 letters. However, overall 
the risk of moderate vision loss (≥15 letters) was comparable 
between brolucizumab (7.4%) and aflibercept (7.7%). 

In Dr. Rich’s experience at Retina Consultants of Southern 
Colorado, no cases of IOI occurred in the 21 patients 
enrolled in the clinical trial. Dr. Rich did, however, report 2 
cases of retinal vasculitis after brolucizumab and highlighted 
the importance of having access to wide-field angiography 
if using this drug, as some of these findings can be subtle 
on ophthalmoscopy or fundus photography. Dr. Rich then 
reviewed the clinical features and imaging characteristics of 
brolucizumab-associated retinal vasculitis and IOI. These 
cases present with a variable amount of anterior chamber 
and vitreous cells, narrowing and occlusion of retinal arteries, 
dilation, narrowing and nicking of retinal veins, sheathing, 
Kyrieleis plaques, retinal whitening, cotton wool spots and 
hemorrhages. Wide-field angiography demonstrates delayed 
arterial filling, vascular non-perfusion, vascular leakage and 
staining, and optic nerve late leakage. OCT can be helpful in 
detecting vitritis and demonstrating inner retinal edema.

Sharma et al have reported an algorithm for the management 
of brolucizumab-related adverse events.4 Preliminary 
considerations include appropriate patient selection, 
counseling, and careful ocular examination. Patients should 
be instructed to report any new floaters, pain, decline in 
vision and light sensitivity and should be able to easily 
contact the physician’s office. In terms of management, once 
endophthalmitis is ruled out, mild IOI without vasculitis 
can be managed with topical steroids. More severe IOI 
and retinal vasculitis need to be addressed with intravitreal 
steroids and/or systemic steroids and a different anti-VEGF 
agent should be used for subsequent treatment. 

In terms of predisposing factors for brolucizumab-related 
adverse events, Dr. Rich reported another paper by Dr. 
Baumal and colleagues, in which female gender and same 
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day bilateral brolucizumab injections were associated with 
an increased risk of developing IOI.5 Several hypotheses 
have been investigated regarding the root cause of these rare 
adverse events and the patient characterization. The IRIS 
registry suggests that female sex, prior IOI and/or prior 
vascular occlusion represent the highest risk factors for the 
development of adverse events. Data from the HAWK and 
HARRIER patients suggests a relationship between a subset 
of patients with IOI and treatment emergent anti-drug 
antibodies (ADA), specifically neutralizing antibodies.6 Dr. 
Rich specifically highlighted how the increase of ADA or the 
development of ADA was a significant risk factor, as opposed 
to the mere baseline presence of ADA. Ongoing analyses are 
using additional data sources (e.g., Komodo database) to find 
commonalities.

Dr. Rich concluded his presentation with data from the 
KITE and KESTREL trials for diabetic macular edema 
(DME)7,8 and RAVEN and RAPTOR studies for retinal 
vein occlusion (RVO).9,10 The main goal of these trials is 
to demonstrate the non-inferiority of brolucizumab 6mg 
compared to aflibercept 2mg for DME and RVO in terms 
of BCVA. In the KITE and KESTREL studies, over 50% 
of patients on brolucizumab maintained a 3-month dosing 
interval. Finally, the MERLIN trial will investigate the 
efficacy of brolucizumab in those neovascular AMD patients 
with persistent retinal fluid despite frequent anti-VEGF 
injections.11

In conclusion, phase III trials have shown that brolucizumab 
is an effective treatment option in neovascular AMD, 
providing significant visual gains and favorable anatomical 
outcomes with the potential to extend injection intervals. 
However, the potential for severe vision loss from IOI 
and occlusive retinal vasculitis (0.5%) warrants careful 
patient selection, counseling and monitoring when using 
brolucizumab.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

C: That’s a nice follow-up to last year, as there has been a 
lot of discussion about where this drug should fall in terms 
of usage parameters and ethical considerations. I’m curious 
as to some of the audience’s thoughts now that there’s 
more data. I represented the ASRS on the SRC, and I was 
impressed with the transparency and the ability to access the 
primary raw data. Many of us were surprised that the DSMC 
didn’t pick that up in clinical trials, since they are actually 
looking at this material. But if you’ve sat in a DSMC before, 
you know that you get the global data and some of the 

short-focused data. Because there wasn’t really an outcomes 
analysis that differentiated the two groups, if you weren’t 
specifically looking for this, it is easy to see how it could 
be missed. It is an interesting discussion from an ethical 
standpoint: if the visions is the same at the end, but patients 
are losing vision for two different reasons, what should you 
do? Patients lost vision in both treatment arms, one likely 
from an evolution of their disease and the other one from 
an acute event prompted by the treatment itself. However, 
both arms still ended up with similar vision. Personally, I 
have used this drug for patients that have failed all alternative 
therapies. I have a very defined discussion with my patients 
and it can be time consuming. We know that there was 
an editorial that said this drug should never be used. As 
an ocular oncologist, maybe my comfort level is a little bit 
different, but I give my patients the opportunity when they’ve 
failed therapies to help me make a decision with them.

C: I will just add that initially we had so much experience 
with the HAWK trial and I had done hundreds of injections 
by the time the first reports of retinal occlusions came out. 
The main indications in our practice were reduction of 
treatment burden and previously failed therapy. When we 
had the two cases I presented, we hit the brakes completely. 
I would say that almost every one of those patients that were 
on brolucizumab came back asking to be put back on it. 
Of course, I explained to them that these cases were being 
reported across the country and gave them the numbers. The 
very common response I got from these patients was “If I am 
destined to lose vision in my only seeing eye because I’m not 
receiving this medicine that was working, I’d rather take a 
very small risk of retinal vasculitis.” Since this response from 
patients, I have been using brolucizumab a lot more. 

C: I have a few clinical pearls. One recommendation I have 
is to take phone calls from patients on brolucizumab very 
differently from our other intravitreal injection patients, and 
to bring them in. The other recommendation is to clinically 
assess every one of these patients very carefully before we 
inject them. We check for cellularity on OCT, and we check 
the anterior segment. As Dr. Rich said, widefield angiography 
is very helpful if there’s a concern.

C: I believe the key is patient selection. We’re all very 
enthusiastic from the study data, and very early on I had a 
lot of experience with the drug. Now I have curtailed it, but 
typically I still use it in patients that haven’t responded to 
anything else. Another approach I use with these patients is 
to achieve resolution of fluid with brolucizumab, and then 
switch over to what they were using previously. Some of them 
will stay dry, and some of them will recur and then we’ll 

•  NEXT TALK >PREVIOUS TALK  •<



 62     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

have that discussion again. As Dr. Rich pointed out, it’s not 
just an early or intermediate adverse event, sometimes it can 
occur late. And that’s why I feel more comfortable switching 
them back over once the macula is dry. I don’t know if that’s 
the right thing to do, but that’s the approach that I feel 
comfortable having with my patients.

C: There’s also some active and ongoing investigation trying 
to identify patients at risk. I feel very strongly that, if there’s 
the possibility to identify the at-risk subset, that would make 
me feel much more comfortable potentially with the use of 
this drug. I also have a feeling that, as we move towards more 
advanced biologics, inflammation may become more and 
more of a concern for us. We’ve set the bar very high with 
intravitreal therapy, but we’re seeing patients lose vision from 
a treatment burden effect and we have to be conscious of 
that. The question is how do we make these tough choices 
patient by patient?

C: We have a volume of experience with brolucizumab and 
we have seen intraocular inflammation from brolucizumab in 
the commercial population at my practice. We are currently 
enrolling in MERLIN, KINGFISHER, RAPTOR, and 
RAVEN. We have not seen inflammation in KINGFISHER, 
RAPTOR, and RAVEN, but we’ve seen it in MERLIN and 
we’ve withdrawn patients from the study for that. There 
is also a press release from KITE and KESTREL, stating 
that there was not a significant difference in intraocular 
inflammation, but I don’t think any of us have seen the data 
yet. It’ll be really interesting to see if there’s a difference in the 
incidence of inflammation, looking at the different disease 
states of retinal vascular disease versus subretinal vascular 
disease.

C: Fascinating point. We had the same experience and I saw 
the press release as well. I’m definitely interested to see the 
final data as you.

C: I agree with Dr. Murray’s clinical pearls: look for the cells, 
dilate 100% of brolucizumab patients, no matter how many 
injections they’ve gotten. I still use brolucizumab as a third- or 
fourth-line agent, but some of my partners have stopped.

C: We all have a different personal comfort with the therapies 
that we use. I don’t ever want a physician to deliver a therapy 
that they’re not comfortable with, nor do I think we should 
limit our patient’s access to available therapies, unless we 
have a really good reason to. So, if you’re not willing to do it 
and your patient needs it, then that’s an opportunity maybe 
for them to have another opinion. 

C: I would like to give a little perspective on this, because 
I lived through all of this with Allergan and the DARPin 

molecule. The interesting thing about the antibodies is that 
the same thing occurred with DARPin: a significant number 
of the patients with inflammation, probably 75-80%, had 
antibodies that could be detected, but not all of them. The 
exact same thing is true with brolucizumab. We got lucky 
early on and all of us became very relaxed using these drugs 
because we could inject Lucentis and Avastin without 
seeing much. All of us lived through that little episode with 
aflibercept where there was this series of inflammatory 
episodes across the country, but that just seemed to die 
down. The thing to remember is that we are injecting 
biologic compounds into the eye, which is an immune-
privileged space but still has an intact immune system. 
We really don’t know why some patients get these huge 
inflammatory reactions to the same compound and the rest 
do just fine with it. But I think going forward, it’s still going 
to continue to be an issue with every one of these biologic 
agents.

C: I agree, I think that’s the case. And remember that 
there’s also contraindication to the injection of any of the 
individual agents that we use in the setting of a pre-existing 
inflammatory disease, other than steroids. We got lucky 
and we were blessed early, and now we’re really pushing the 
frontier a little bit. As we push harder and harder, we should 
be more aware that we may see these kinds of event profiles. 
The DSMC is now looking at things very differently based 
on this. Having been able to go back and review the initial 
data, I could see how easy it was that this could have been 
missed. And then in hindsight, once the data got came out, 
it became so obvious. So, I believe we could see how it was 
missed, but nobody could miss it now.

Q: Once we have started a patient on brolucizumab, if we are 
not seeing any cells in the vitreous or the anterior chamber, 
what is the risk of developing vasculitis with subsequent 
brolucizumab injections?

A: As time goes on, that risk decreases but it doesn’t 
disappear. Even beyond 6 and 12 months, it’s still possible to 
develop vasculitis so we can never let our guard down. 

C: While the risk for significant vasculitis is probably less 
than 1 in 200, if the patient develops it, it’s still a potentially 
catastrophic event. What we’d like to do is really predefine 
the population that may be at high risk versus the population 
that is at low risk. Prior vascular events, female sex and 
pre-existing history of inflammatory disease are probably 
the single three biggest markers. As we have discussed, the 
underlying disease process we’re treating might play a role. 
We might be inducing the development of a neutralizing 
antibody response with repetitive injections. There is some 
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Brolucizumab - Beginnings

• Single chain Ab fragment neutralizing VEGF-A from binding to VEGFR 1 and 2 

• HAWK and HARRIER Trials demonstrated noninferiority of brolucizumab 
compared to monthly aflibercept with respect to visual acuity outcomes (primary 
end point), with reduced dosing frequency and better anatomic outcomes 
(secondary end point) in the patients treated with brolucizumab. 

• Demonstrated efficacy of disease control with potential for reduced treatment 
burden 

• FDA approved October 7, 2019

Brolucizumab - One Year Later
Ryan Rich, MD 

Retinal Consultants of Southern Colorado

Aspen Retinal Detachment Society 2021

Disclosures

• Clinical Research:   Alcon, Genentech, Regeneron, Santen, Allergan, Ampio, 
Novartis, pSIVIDA, Pan Optica, Allegro, Ophthotech, Quark, Tyrogenex, Aerpio, 
Neurotech, Ophthea, 60° Pharmaceuticals LLC, Adverum Biotechnologies, Chengdu 
Kanghong, Bayer, Alimera, NGM Bio, Eyepoint, Iveric.

• Early 2020, unanticipated reports of intraocular inflammation (IOI), occlusive retinal 
vasculitis and severe vision loss  made to the drug manufacturer, Novartis, and to the 
Research and Safety in Therapeutics (ReST) Committee of the ASRS  

• February 2020, ASRS provides safety update detailing 14 cases of retinal vasculitis after 
brolucizumab, 11 classified as occlusive retinal vasculitis with warning of potential vision 
loss 

• Novartis commissions external Safety Review Committee (SRC) - clinical trial patients 

• Baumal and colleagues publishes case series of 15 eyes - post-trial patients 

• ReST publishes review of 26 eyes - post-trial patients
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idea that we may check for antibodies on these patients with 
a rapid test before we inject them. There’s a lot of thought of 
where this may go in the future.

Q: I have a patient regarding a patient I treated with 
brolucizumab. There is no frank vasculitis, but suspicious 
floaters. If he needs an anti-VEGF, is he at risk for vasculitis 
with all biologics, or is brolucizumab a greater risk?

A: Brolucizumab seems to be a significant independent risk 
factor for vasculitis. For intraocular inflammation without 
vasculitis, it’s a 4% to 1% difference between brolucizumab 
and aflibercept. If I had a patient treated with brolucizumab 
and I had any worry for this, I would manage with something 
else if I could. That’s the decisions we make on a daily basis, 
personalizing our patients’ care.

Q: By show of hands, how many people are currently using 
brolucizumab in their practices?

A: Much more than everybody thought.

C: It’s interesting because some people think nobody uses 
this drug, but that’s not the case, and for people that are 
using it, some of them are using a lot of it. So there’s also 
a disproportionate usage and people have very different 
comfort levels with the use of this medication.

C: One last comment with a reference to Dr. Ho’s previous 
talk regarding intravitreal versus subretinal delivery. For a 
drug like brolucizumab, I think subretinal localized delivery 
could be theoretically interesting as we could laser ablate if 
something came up in post-marketing data.
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Our HAWK Experience

• 21 patients enrolled and completed study 

• 20/21 completed 1 year extension  

• ~563 injections of either broluzicumab or aflibercept 

• No identified cases of IOI  

• Early adoption of brolucizumab 

Retina Consultants of Southern Colorado

Most of the eyes with IOI-related AEs and RAO events lost 
≥15 ETDRS letters by end-of-study

AE: adverse events; ETDRS: Early Treatment Diabetic Retinopathy Study; IOI: intraocular inflammation; RAO: retinal artery occlusion; SD: standard deviation

Of the 7 eyes with IOI-related AEs and RAO events, 5 had a loss of ≥15 ETDRS letters, 
1 had a gain of ≥15 ETDRS letters and 1 remained stable by end-of-study

• Mean (SD) BCVA change from baseline to end-of-study was −0.84 (20.6) letters 
• 12/49 (24.5%) eyes gained ≥15 letters; 9/49 (18.4%) lost ≥15 letters

Numerically more eyes with IOI-related AEs gained than lost 
≥15 ETDRS letters by end-of-study

AE: adverse events; BCVA: best-corrected visual acuity; ETDRS: Early Treatment Diabetic Retinopathy Study; IOI: intraocular inflammation; SD: standard deviation

>50% of the IOI-related AEs were diagnosed as mild events 
by the investigators

AE: adverse events; IOI: intraocular inflammation

• Overall, mean (SD) brolucizumab injections prior to the onset of the first IOI-related AE: 3.9 (2.21) 
• Based on the severity of the first IOI-related AE – mild: 4.0 (2.38), moderate: 3.8 (2.20), severe: 3.7 (0.58)

SRC

• Incidence of any type of IOI with brolucizumab was 4.6% (50/1088) and 1% with 
aflibercept (same as VIEW) 

• Incidence of IOI with vasculitis was 3.3% (36/1088) 

• Incidence of IOI with vasculitis and retinal vascular occlusion was 2.1% (23/1088) 

• Risk of moderate vision loss (>15 letters) with any form of IOI was 0.7% (8/1088) 

• Most cases of vasculitis occurred within 6 months but 25% after 6 months and 13% in 
year 2 of the trial 

• Despite these complications, the risk of moderate vision loss (>15 letters) was 
comparable between brolucizumab (7.4%) and aflibercept (7.7%)

HAWK and HARRIER Trial Patients

ReST Committee

• Series of 26 eyes of 25 patients with retinal vasculitis after brolucizumab 

• 92% associated with IOI 

• Worse outcomes in patients with IOI with vasculitis compared to IOI alone 

• Average VA prior to brolucizumab:  20/52 

• Average VA at time of IOI/vasculitis:  20/151 

• Average VA at last follow-up:  20/243 

Post HAWK/HARRIER 

• 15 eyes of 12 patients at 10 centers with IOI and retinal vasculitis 

• All female 

• Between 2-80 anti-VEGF injections prior to brolucizumab 

• Mean VA prior to treatment with brolucizumab:  20/53 

• Mean VA at diagnosis with retinal vasculitis:  20/191
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87 yo Female - 71 anti-VEGF Injections 

❖ OD CF and OS 20/40.  8 bevacizumab, 23 ranibizumab, 40 aflibercept

❖ Brolucizumab #1 on 1/15/20 and #2 on 2/12/20. 

❖ She called 3/7/20 with “decreased vision and floaters”

❖ 3/11/20 was 20/60 OS.   Exam 3+ vit cell and debris. 

Next day the patient had PPV and intravitreal steroid injection.  She developed a sub 
macular hemorrhage a few days later and progressed to CF vision 

88 yo Female - 80 anti-VEGF Injections
❖  OD 20/50 and OS CF.  19 bevacizumab/25 ranibizumab/36 aflibercept OD

❖ 12/11/19 brolucizumab #1. 

❖ 1/15/20 “decreased vision” 20/50.  OCT unchanged. Brolucizumab #2

❖ 1/29/20 “decreased vision” 20/200.  AC cell, no vit cell. PF QID

❖ 2/03/20  “decreased vision” 20/60.  Improved AC cell. 
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• Reported preliminary and clinical and safety after brolucizumab for nAMD 

• 172 eyes from 152 patients 

• 24 week study period 

• 98% eyes were not treatment-naive;  vision remained stable, OCT improved 

• IOI in 8.1% (14 eyes), usually mild, 6 patients had resolution without treatment 

• 1 eye (0.6%) with IOI and occlusive retinal vasculitis (previously reported case) 

• Female gender (RR 1.27), same day bilateral brolucizumab injections (RR 1.72) risk for 
developing IOI; prior ocular inflammation not found to be  associated with IOI

Sharma et al. 

Diagnostic Features 

• Wide field angiography 

• Delayed arterial filling 

• Retinal vascular non perfusion 

• Hyperfluorescence and staining of the vessel wall 

• Late fluorescein leakage of optic nerve 

• OCT 

• Vitritis 

• Inner retinal edema

Brolucizumab-Associated Retinal Vasculitis and IOI 

Baumal et al.

Clinical Features 

• Vitreous cells and/or opacities 

• Anterior chamber cells 

• Other anterior segment findings: KP, Descemet folds, corneal edema, conjunctival injection 

• Retinal arteries: narrowing and/or occlusion, elongated segments of sheathing, may affect 
both large- and small-caliber vessels, Kyrieleis plaques 

• Clinical signs of retinal ischemia: retinal whitening from arterial occlusion, CWS, 
hemorrhages 

• Retinal veins: dilation, narrowing, AV nicking, phlebitis, late periventricular hemorrhages 

• Optic nerve swelling  (rare)

Brolucizumab-Associated Retinal Vasculitis and IOI 

Baumal et al.
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Summary of Important Findings

• Phase III trials have shown that brolucizumab is an effective treatment option in wet AMD, providing 
significant visual gains and favorable anatomical outcomes with the potential to extend injection 
intervals 

• Approximately 2% risk of IOI and retinal vasculitis and retinal vascular occlusion 

• Approximately 0.5% risk of IOI, occlusive retinal vasculitis, and severe vision loss 

• Treatment naïve patients developed IOI at any point in the first 18 months of treatment 

• Treatment emergent ADAs (Boosted and Induced), but not pre-existing, may be associated with an 
increased incidence of RV/RO 

• While vision loss related to IOI with occlusive retinal vasculitis may be balanced by visual benefit of 
brolucizumab when compared to other options, careful patient selection, counseling and monitoring 
must be employed when utilizing brolucizumab

Brolucizumab - Previously Treated AMD

• MERLIN Phase III trial 

• Compare safety and efficacy of brolucizumab 6 mg dosed every 4 weeks to 
aflibercept 2 mg dosed every 4 weeks (through week 100) in those nAMD patients 
with retinal fluid despite frequent VEGF injections 

• Primary endpoint: Change from baseline in Best-Corrected Visual Acuity (BCVA) at 
Week 52

Brolucizumab - RVO Studies

• RAVEN (CRVO) and RAPTOR (BRVO) 

• Phase III; 18 months 

• Non-inferiority of brolucizumab 6mg vs aflibercept 2mg 

• Primary Endpoint: Change from baseline in best-corrected visual acuity (BCVA) at 
Week 24 

Brolucizumab - DME Studies

• KITE/KESTREL 

• KITE (6mg brolucizumab); KESTREL (6mg and 3mg brolucizumab) 

• Phase III, year one results 

• brolucizumab 6mg non-inferior to aflibercept 2mg in BCVA change 

• >50% brolucizumab  6mg maintained on 3-month dosing interval 

• significant improvement with 6 mg dose in the change of central subfield 
thickness (CST) from baseline between weeks 40 and 52

Observed events were identified using ICD diagnostic codes  
thus causality link with Brolucizumab cannot be confirmed

Ip et al.

IRIS Registry of 12,000 patients with wet-AMD treated with Brolucizumab
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PANEL 2: 
Pharmacologic Therapy of Non-AMD 
Retinal Diseases: DME, PDR, RVO, 
CME, and VMT

MODERATOR:  
TIMOTHY G. MURRAY,  
MD, MBA
Panelists:  
Dennis P. Han, MD 
Allen C. Ho, MD, FACS 
Timothy W. Olsen, MD 
Ryan M. Rich, MD

SUMMARY
This panel will discuss complex pharmacotherapy targeted 
to improve outcomes for macular edema, vascular occlusion, 
severe diabetic retinopathy, and tractional pathologies (non-
AMD Retinal Disease). The focus will include advanced 
diagnostic studies, incorporation of anti-VEGF and steroid 
deliveries. Finally, the impact of surgical management to 
improve visual functional and anatomic outcomes will be 
explored through surgical video and discussion. Decision 
making for combined treatments will be explored with active 
audience participation.

NOTES
Moderator: I’ll have our panelists join us up on the stage 
(Dr. Han, Dr. Ho, Dr. Olsen, Dr. Rich). We have some of the 
top people in the country really focused on pharmacologic 
therapy. We’re going to try to stay in the non-AMD space. 
With these cases we will look at the role of biologic agents, 
discuss the risk and benefit, and focus on some of the 
novel pharmacotherapy available to us. Many of us are now 
using combined therapies. Where do we start? How do we 
move from one therapy to another? When do we combine 
therapies? What is the role of imaging for us? I think more 
and more we’re discussing the burden of treatment on our 
patients and how that is affecting long-term outcomes. Let’s 
look at the differences in therapies, incremental advances in 
treatments, and what the alternatives are. These large data 
sets that are becoming available let people outside of our field 
look at how we practice. An interesting discussion for us to 
have here is to how much oversight we should have, in terms 
of how we image our patients, what therapies we choose, how 
often we see our patients, and how we treat them. 

Dennis, 54-year-old with type two diabetes, already had PRP, 
already had a focal grid, and is referred into you. Still not 
seeing well, and unhappy with 20/80 and 20/40 vision. 
What do you want to do with this patient in your office?

Panelist #1: This patient very likely has fairly severe diabetic 
macular edema in both eyes. In the left eye, that lipid exudate 
looks particularly ominous, could organize over time. I would 
probably get an OCT right away, and just see how much 
macular edema there is, and begin the patient on anti-VEGF 
therapy.

Moderator: First time in your office Dennis, do you get 
fluorescein angiography (FA)? If so, do you get ultra-wide 
field? If not, do you hold FA until you’ve initiated therapy? 
What’s your thought?

Panelist #1: Well in a patient like this it’s pretty 
straightforward what I’m going to do. I don’t necessarily get 
an FA if I see edema. To me, the OCT tells me kind of what 
I need to know for that point in time. I also look carefully for 
neovascularization, and I don’t usually use FA for that. There 
may be others who do that, but I usually don’t.

Moderator: I think if we would have gone back 10 years ago 
and you said you weren’t getting FA on a diabetic patient new 
to your office, people would stone you. I’m just curious, first 
patient to your office that’s got active diabetes like this, who 
gets a Fluorescein? And who doesn’t get a Fluorescein? So 
for those of you that answer they’re not getting a Fluorescein, 
do you get a Fluorescein if the response to therapy isn’t what 
you expect it to be? Or do you just think Fluorescein plays 
little role in the management of your patient? Who gets a 
Fluorescein when they don’t get the expected therapeutic 
response they’re looking for? Has anybody looked at ultra-
wide field OCT as a potential replacement to Fluorescein? 
Have you guys got to see some of the OCTA images? Harry 
(Flynn) brought those and spoke about them. I think that’s 
phenomenal, but with the processing time it’s not really a 
viable alternative for us yet. But as a way to be non-invasive 
and allow you to see some of the things that Fluorescein gets 
you is interesting. So Dennis, what do you think about that 
OCT?

Panelist #1: The reason we used to get Fluorescein in these 
patients with macular edema is so we could identify where 
to put our laser. We aren’t even doing laser much anymore, 
except in highly unusual circumstances. But anyways, getting 
back to this OCT, you can see there is significant thickening. 
Pharmacotherapy with anti-VEGF therapy would be 
appropriate here.

Moderator: Harry (Flynn) injected steroids in both eyes 
because it was 2002. What do you think is going to happen 
with triamcinolone? Who has used steroid as initial 
monotherapy? Either a sustained release or a primary? Allen, 
when you look at the OCT, anything that has you thinking 

•  NEXT TALK >PREVIOUS TALK  •<



 69     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

PANEL 2 - PHARMACOLOGIC THERAPY OF NON-AMD RETINAL DISEASES: DME, PDR, RVO, CME, AND VMT

of going directly to a monotherapy with steroid versus an anti-
VEGF, or do you always start with an anti-VEGF?

Panelist #2: I raised my hand to the question, “Do you ever 
use a steroid?” My first choice is an anti-VEGF for center 
involved diabetic macular edema. But in a patient who has a 
systemic risk factor, maybe recent heart attack or stroke, I’ll 
have the conversation and say, “There are theoretical risks too 
everything I do, the injection procedure or the small doses of 
medicine that we inject. This class of drug, anti-VEGF, has a 
theoretical concern of a blood clot causing an occlusion, and 
therefore even though it’s a small dose, I’m not comfortable 
starting you on an anti-VEGF, and so I’ll start you on a 
steroid.” But my first choice for center involving DME is 
an OCT without Fluorescein angiography and would plan 
intravitreal anti-VEGF. Occasionally I’ll use a steroid first. 
Before I do anything, I’ll get a sense of their metabolic 
control, and see if we can use the pictures and their blurry 
vision to affect change in behavior, diet, and exercise.

Moderator: So do you always ask for a hemoglobin A1C 
level on your patients?

Panelist #2: Every single time they come in.

Panelist #2: I explain to the patient that the A1C is a blood 
test, and it’s their three-month report card. And it’s on a 
different scale. You want to be six or seven, and if you’re 8, 9, 
10 or higher, you’ve got to call your doctor and say, “What’s 
our plan to get this down to six or seven?” 

Moderator: I think that’s a great idea. One of the things I 
think technology’s going to help us with, is this continuous 
blood sugar monitoring that’s going to happen in our 
watches, or other devices that are becoming available to us. 
Who shows their patient their OCTs on monitor screens? 
I show the last OCT on top and the current OCT on the 
bottom, and I split the right and the left eye. That is the 
single best educational tool that I have ever had, and patients 
really engage over that. I thought I was doing it for me, but 
I’m realizing that I’m really doing it for them. Ryan?

Panelist #4: One of the reasons I would always get a wide 
field angiogram on these patients, is they don’t understand 
why they’re getting PRP laser. When I can show them 
areas of blood vessels that are growing all over, and areas of 
non-perfusion, I can explain to them blood is not flowing 
in these areas. This creates a chemical that’s causing these 
problems. When they see that graphic on the screen, it makes 
sense to them. When they have to sit through that laser, it 
means something to them. Then when you do a follow-up 
angiogram, you can explain that all the vessels have regressed, 

it’s working, and we’ve done enough for now. I also look for 
macular ischemia to explain any degree of vision loss.

Moderator: I think you need personalized care for your 
patients. I like all of us to be able to test in the way that’s 
best for us, with our patients. There’s starting to be a push 
from our regulatory agencies to look at outliers. One outlier 
that is starting to come up is Fluorescein angiography in our 
diabetic patients. I think you should be able to get the test 
that you feel you need to get for your patient, and I’m hoping 
that we continue to fight for that as retina specialists.

Panelist #3: One of the clues that I talk to the residents and 
fellows about is looking at the venules. If they are dilated, you 
know you’ve got VEGF drive, and you’re going to be fighting 
it with either anti-VEGF or some more PRP. You don’t really 
need peripheral angiography. You know that there’s ischemia 
out there, and it’s driving some of that edema. And the other 
point I wanted to make, is that there are good, old studies on 
fenofibrate. And if you talk to Emily Chew on some of those 
original diabetic studies, fenofibrate’s one of the cheapest 
drugs to lower cholesterol, and it’s been shown to improve 
vision. So as Allen pointed out, get them systemically tuned 
up, make sure their lipids are adjusted, and watch those 
veins.

Moderator: Sometimes the biggest thing we help them with, 
besides their eyes is telling them what to ask their primary 
care doctor to do for them. We always take a blood pressure 
when we’re injecting these patients, and I know people have 
reactive hypertension, but when somebody’s blood pressure 
is 220 over 120, I’m more nervous than they are. Then my 
blood pressure is 200 over 140, and I want them out into 
the emergency room. There was a lot of hullabaloo around 
micropulse initially. What is it? Do we really do anything? 
As we’ve watched focal laser, particularly in diabetes, and 
looked at atrophic spread and creep, I think that’s driven a 
lot of people toward the concept of micropulse. How many 
people in the audience have experience with micropulse 
in their diabetic populations? I’d love the DRCR to look 
more aggressively and broadly, so that we understand the 
parameters better for micropulse, and we have better data. 
But I love the concept of being able to have a laser response 
without the kind of laser damage that we don’t want to see. 
Allen?

Panelist #2: I agree with you. I have some experience with 
micro pulse. The problem is I can’t predict who is going to 
respond. I do have patients who have responded, but I think 
you have to be patient with them. The DRCR network is 
going to look at photo bi-modulation and diabetic macular 
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edema, which is different than micropulse. So, I’m hopeful 
that a nondestructive laser pilot trial will prompt a larger trial.

Moderator: When there’s no visible treatment endpoint, we 
just don’t know how to manage these patients. All of us had 
the experience that you titrated laser based on the response 
with focal laser, but you can’t do really with micropulse. 
Maria (Berrocal) commented about pre-treating with anti-
VEGF and that with micropulse the retinal edema came 
down. I think that is because you get a better delivery of 
energy into that RPE space. Some people talk nonchalantly 
about treating right through the foveal vascular zone, but I 
never really understood that concept. I still try to spare that 
area. For this patient, evaluate and dilate the patient, color 
fundus photographs, OCT with or without Fluorescein 
angiogram, with or without wide-field analysis. Most of us 
start with an anti-VEGF, though I think some of us will go 
rapidly to a steroid. Do people have concerns with a use of a 
steroid in their patients that are phakic, or do they feel that 
a cataract is just the next surgical treatment that needs to be 
done? I try not to use steroids as much in my phakic patients 
early, but if I can’t get a response with anything else, I go to 
steroid and I just counsel the patient that their cataract is 
going to progress, and we’re going to manage it. I think my 
job is to get the retina under control, and if I can’t get the 
retina under control, I kind of don’t think it matters whether 
they have a cataract or not. With repeated steroid injections, 
the vision is getting better, the OCT is getting better, but 
there is still extreme persistence of intraretinal fluid. Any 
thoughts on the possibility of subretinal fluid responding 
better to steroids as opposed to intraretinal fluid. Dennis?

Panelist #1: I haven’t really been able to parse out whether a 
patient has an inflammatory component. One thought that 
I have is that if a patient is pseudophakic, there might be a 
component of pseudophakic macular edema. They also tend 
to have a different distribution of fluid, where the central 
height of their subfoveal thickness is disproportionately 
large, compared to the thickness surrounding that. In 
those kinds of patients, it will point me towards some kind 
of anti-inflammatory therapy, thinking that there’s some 
inflammatory component, like pseudophakic CME, or 
postsurgical CME.

Moderator: How do you approach that if you’re going to 
treat them for the inflammatory component?

Panelist #1: I’ll start them with topical Ketorolac, and topical 
corticosteroids, and maybe even go to subtenon’s Kenalog.

Moderator: Who uses posterior subtenon’s injections in 
their diabetic patients? Ryan?

Panelist #4: I have no financial interest in Fluorescein, but 
since we’re talking about inflammation, this is another great 
reason to do an angiogram, because that should tell you the 
difference between inflammatory and diabetic leakage.

Panelist #1: Definitely, I agree with you there, 100%. That 
would be an indication for definitely doing a Fluorescein.

Moderator: Since we’re the Aspen Retinal Detachment 
Society, where do people feel the role for vitrectomy is, with 
ILM peeling in their patients with diffuse diabetic macular 
edema? Who is comfortable operating on their patients with 
diffused macular edema after they’ve used an exhaustive 
component of anti-VEGF and steroid?

Panelist #1: Is there a mechanical component? Is there 
hyaloid present?

Moderator: Who thinks that vitreomacular traction or a 
hyaloidal presence is critical? If there’s a VMT component, 
I’m willing to operate early. If there’s ERM without VMT, 
I consider operating. The thing that remains uncertain to 
me, is when the hyaloid is up, and the thickening is diffuse, 
I can’t really identify a membrane. We looked at that at 
Bascom Palmer, and those patients did better, but none of 
them did great. And I’m wondering if you guys think in the 
era of anti-VEGF and steroid, do the patients actually do 
better, or the same, or worse with vitrectomy? Any thoughts?

Panelist #3: Tim, did your patients get better because they 
got thinner or did their visual acuities get better?

Moderator: The visual acuities improved. The retina really 
improved. It definitely helped the retina contour, but the 
visual acuity didn’t improve to the degree of the retinal 
contour improvement. One of the arguments that’s been 
made out of the Wills Eye and Royal Oak Groups was that 
we were waiting too long to operate and that what we should 
be doing is intensively and aggressively treating them with 
anti-VEGF therapy, and then not waiting and going to a 
vitrectomy. The one thing that’s changed for me, is if I do 
operate on these patients, I routinely peel the ILM, and 
I stain the ILM to be certain. For those of you that have 
operated for diffuse diabetic macular edema, who peels the 
ILM? Dennis, comments?

Panelist #1: Well, I haven’t had to do surgery on patients 
very often, because the anti-VEGF is pretty effective. But 
if there’s a taught hyaloid or whatever, or an epiretinal 
membrane, I’ll go in there and just remove that, and they 
will often respond. So I don’t have a lot of experience 
with the ILM component, but I certainly do think that it 
has definitely some theoretical benefits, and I wouldn’t be 
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surprised that people would have some favorable results from 
that.

Moderator: Maria (Berrocal) has commented about looking 
at our diabetics, and considering operating early for a variety 
of different reasons. Mostly focusing on the fact that the 
hyaloid plays such a key role in disease transmission. Maria, 
do you think that plays a role in the diabetic macular edema 
like in proliferative retinopathy?

Comment: Yes, we see it all the time. You have a lot of 
patients that have edema that we treat with anti-VEGFs, and 
if they have an attached hyaloid and some vitreomacular 
adhesion, not necessarily traction, those patients don’t really 
respond. Those cysts do not go away. The problem with 
all of the vitrectomy studies for diabetic macular edema, is 
that surgery was done as a last resort, after nothing else had 
worked. Of course, those macula were not going to improve. 
I think it would be interesting to do it early on patients that 
have an attached hyaloid. I think a diabetic patient that has 
a complete PVD and a diabetic patient that has an attached 
or only partially detached hyaloid, are completely different 
diseases that behave completely differently. The same is true 
for edema.

Moderator: That’s an interesting thought about when to 
operate. I agree with Dennis though, that we don’t see 
patients with diffuse macular edema like we used to. The 
numbers are far fewer, and I think that’s because of the 
ability to combine anti-VEGF with steroid aggressively with 
these patients. Also, OCT wasn’t around when we did that 
initial vitrectomy study. Anything that we did before OCT, 
if we weren’t Don Gas, you have to take it with a grain of 
salt. And the way we do vitrectomy now, is not the way we 
did vitrectomy a decade ago. Sometimes we forget about that 
when we talk. We’ve got great study results on surgery, but 
to think that we didn’t have an anti-VEGF at the time of the 
submacular surgery trial. My patients that failed in the SST 
failed because they got recurrence of disease, and I wasn’t 
going to go back in. The concept of operating early on for 
some of these bad eyes and suppressing recurrence using an 
anti-VEGF, is a different approach to that disease. So, Harry 
(Flynn) operated, and the patient did really well. 

Tim (Olsen), a 64-year-old with history of open angle 
glaucoma comes into the office for the first time with 
decreased vision for two weeks, 20/200 in his left eye, 20/20 
in the right eye. New patient to you. What are your thoughts?

Panelist #3: What was the pupil exam?

Moderator: There was a small APD, but very subtle. 

Panelist #3: So, a new presentation of a central retina 
vein occlusion. Does it look like there are intraretinal 
hemorrhages in all four quadrants and some dilated venules? 
On presentation, I really want to look at that pupil, because 
20/200 to me is right at the zone between ischemic and 
nonischemic. You are on the borderline, and the pupil really 
helps you. I know (Sohan) Hayreh looked at ERGs, but I 
don’t ever do ERGs for CRVOs. I would now treat with anti-
VEGF.

Moderator: Would the audience look at a new CRVO and 
think anti-VEGF as first line of therapy for this patient? We 
are trying to make that distinction between ischemic and 
nonischemic, and that has guided us in how the patient’s 
visual recovery may go over time. What the risks are for 
secondary sequelae like vascular ideology and neovascular 
glaucoma. To me, the go-to is always OCT. Comment on the 
OCT for us, Allen?

Panelist #2: A lot of edema throughout the macula, and 
subretinal fluid there as well. Perfect candidate for an anti-
VEGF injection.

Moderator: Would anybody disagree with anti-VEGF in this 
patient?

Question: What situation would you say is not an ideal 
candidate for anti-VEGF?

Panelist #2: If it was not responsive to multiple anti-VEGFs.

Moderator: Who has a limited choice of their first line 
anti-VEGF? We realize that goes by payer, it goes by region, it 
goes by disease. Do most people in this audience start with 
bevacizumab? 

Panelist #2: If forced to.

Moderator: Who doesn’t and how are you able to get away 
with that? The ASRS is advocating for you to be able to 
choose what’s the right agent for your patient in your office, 
for that specific moment. 

Comment: I have a letter that says that insurance companies 
don’t determine care for my patients, and that the best 
decision is made by physicians who know what they’re doing, 
and are in charge of the patient and know what the patient 
needs.

Moderator: And you get a response to that?

Comment: Sometimes it’s not a very pleasant response.

Moderator: The response I usually get is you need to speak to 
our medical director to have a peer-to-peer review. Sometimes 
the only therapy is the one that I want to give, and I still need 
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to have a peer-to-peer review to clear the therapy. I find I’m 
talking to a pediatric ophthalmologist that has never seen a 
patient with the disease. If it happens to be in my pediatric 
practice I’m thrilled, but it’s amazing how out of specialty 
some of these compliance officers that are looking for peer 
to peer review. And then they’re like send me the literature, 
and I’m kind of like “this is standard of care.” It’s not like 
I’m asking you to do something that is unreasonable, or 
beyond the standard of care. But I think it’s getting harder 
and harder.

Comment: They’re asking us to do something unreasonable.

Moderator: That’s exactly what I’ve said. The last person 
hung up on me. They were really unhappy

Panelist #1: The problem is that there’s a dearth of evidence-
based information that supports you going to something 
other than bevacizumab for the first few injections. The 
only one that I’m aware of is the DRCR, and that’s for 
patients with diabetic macular edema with 20/50 or worse 
vision. In those instances, aflibercept was clearly superior to 
the other choices. I think you can use that, and I think the 
insurance companies will respect that when you show them. 
Unfortunately, that’s the only one that I’m aware of. Are you 
aware of any?

Panelist #3: Dennis, I think you’re absolutely right. You’re 
touching on an area that’s really critical. On the PPP projects 
we have not commented on the details of anti-VEGF therapy 
because there is just insufficient data except in the DRCR 
net protocol.

Moderator: For some of this, in the absence of good data we 
have kind of downplayed clinical practice approaches, and we 
have had colleagues that have gone to the hill and said very 
clearly, that there are no differences in the choice of these 
agents. That’s a very powerful message that I think is hard for 
us to contest with. With bevacizumab, what’s the follow-up 
routinely after your first injection? Four weeks? Two weeks? 
Who does two, who does three? Who does four? Who does 
five? Who does six? If you see them at four weeks and there 
is no improvement but no worsening, what do you guys do? 
Same drug, re-inject same schedule?

Panelist #3: At Emory we would see them all on a monthly 
basis, which is what the standard would be. At Mayo we have 
an injection clinic, where we don’t always see them when 
they come in for their injections. At Mayo, I would give this 
patient three monthly injections and see them back four 
months later, with undilated gonioscopy.

Moderator: Does anybody do a three-injection schedule 
before they make a treatment decision routinely? I 

continuously try to extend, but I’m finding that I treat and 
adjust. I’m as likely to have to bring them back earlier as I 
start pushing them out, as I am to push them out further. 
And I think that’s important in the cases that got presented 
using sustained release steroid this morning. One of the 
things we saw is that many of those patients were getting 
seen a little bit too late, and that they had shown significant 
recurrence of edema before they were retreated. That’s one 
thing I don’t like to see. I like my patients to improve or 
stabilize, but I never really like to see them worsen. In my 
practice, before I consider switching to another drug, I often 
shorten their interval. In one of the cases that got presented, 
they’d gotten three injections every six to seven weeks and 
were considered a treatment failure. For me that’s not a 
failure. That is where coming back in two to three weeks is 
very effective to determine whether they’re an anti-VEGF 
responder, and then to determine what the effective  
interval is.

Panelist #1: Tim (Murray), I was just wondering if there are 
many people who have used Eliquis suppressants in this 
kind of situation where patients aren’t responding in order 
to reduce the turnover of fluid in the eye and allow a longer 
duration of the medication in the eye? There have been some 
studies that show that you can get some additional modest 
benefit by doing that. I’m just wondering how many people 
have been doing that?

Moderator: I use topical carbonic anhydrase inhibitors on 
every patient that I haven’t been able to extend. Anecdotally, 
it has a huge impact. The reason I know is that when 
dorzolamide went off the market, there was a clear decline in 
the OCT analysis of my patients. I can tell when my patients 
stop using it. It changes turnover as it lowers IOP, but it also 
has an RPE targeted pump function. There have been some 
studies in neovascular AMD that have suggested benefit, 
but I think it has potentially broad benefit. I try to stay away 
from timolol in the timolol-dorzolamide derivative to avoid 
changing the perfusion pressure in these patients. 

Panelist #2: When Jason Hsu hypothesized this Cosopt 
effect and anti-VEGF lasting longer, he was talking about 
neovascular AMD. I agree with Tim (Murray). I use the 
timolol-dorzolamide combination. The concept is agnostic 
to the disease that is anti-VEGF dependent. If you have a 
frequent flyer that you want to try and extend, think about 
adding an aqueous suppressant.

Moderator: This patient got bevacizumab re-injected, second 
injection now, and vision went from 20/200 to 20/60 with 
marked improvement in the edema. How quickly do you 
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guys extend your patients? If you do not have a fixed three-
injection plan, when do you see this patient next?

Panelist #3: I go six weeks.

Panelist #2: Six.

Moderator: I tend not to jump more than two weeks 
anymore. I used to try to be a little more aggressive and I 
would get burned. I try to do two-week steps, going one 
way or the other. Usually if I’m extending, I’ll extend two, 
but if I’m bringing them back I’ll bring one so they’re not 
so disappointed in me. I also think these patients benefit 
from being seen by their medical specialist to make sure that 
they’re getting good care, and that they don’t have other 
issues that are vascularity driven.

Panelist #3: Tim, I’m curious. I rarely see new neovascular 
glaucoma in these eyes anymore. I’m just curious if the rest 
of the group sees it that much in ischemic CRVOs that are 
responding to anti-VEGF, because I just don’t see it.

Panelist #1: We see it once in a while but not as frequently.

Comment: I had two during COVID that missed follow-up 
and came back with horrible neovascular glaucoma.

Moderator: Yes?

Comment: Hey I’m Chris in Asheville. I did a study at Wake 
looking at the five-year incidence of neovascular glaucoma 
in patients with ischemic CRVO. When the anti-VEGF was 
stopped, we saw he median duration from the last anti-
VEGF to neovascular glaucoma was eight months, and the 
incidence was similar to previous.

Moderator: This brings up the point of not stopping the 
injections in these patients. I think that has been a big take 
home message for me. The question is what is the longest 
interval that you can achieve a long-lasting effect? For most 
of the CRVO patients for me, it tends to be right around 16 
weeks, and then I re-inject. I’ve got a couple that have reached 
six months. I have no one with an ischemic component for 
CRVO that I push past six months because of that concern.

Question: Have any of those patients had PRP?

Comment: Some of them did, but that was not that 
common. They were mostly people who had not had PRP.

Moderator: That’s been one of the arguments for ultra-wide 
field Fluorescein angiography to look in the periphery and 
see if you can target ischemia to increase their interval and 
eliminate potential risks for neovascular glaucoma.

Panelist #3: Tim, can I ask you another question on these? 
There’s a theory, and I don’t know if I believe it or not, that 

if you extend them and push them out a little bit, you’re 
encouraging collateral formation. Do you think that there’s 
any merit to that? That by pushing them out further faster, 
you’re increasing the venous pressure so that you encourage 
collateral formation, which is the natural kind of bypass for a 
vein occlusion? I don’t know.

Moderator: I wouldn’t know anymore since I treat them and 
extend them, but I don’t ever push them out that far that 
fast.
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June 2002
OS  20/100

Intravitreal TA given OS

June 2002 
OD  20/400

Intravitreal TA given OD

20/80 20/40

Case  1 – 54yo Male with Type II DM
S/P PRP-Focal Grid OU

Advances in Therapeutic Armamentarium
• Diagnostic

• Optical Coherence Tomography (spectral domain)
• Wide-field Fluorescein Angiography
• OCTA

• Therapeutic
• Intravitreal triamcinolone acetonide/sustained release steroid
• Intravitreal Anti-VEGF

• Surgical
• Wide-field viewing – Contact and non-contact (AVI and BIOM)
• High speed vitreous cutting – Constellation and Stellaris
• Advanced multifunction microsurgical scissors and forceps
• Flexible laser technologies
• Transconjunctival small gauge instrumentation 

Advanced Retinal Therapeutics

• Impacts on clinical practice
• Innovation strategies
• Manpower strategies
• Future of retina

Advanced Retinal Therapeutics

• Role of burden of treatment
• Difference between first of kind 

therapeutics and incremental advance
• Approaches to decreasing patient burden

Advanced Retinal Therapy
• Role of Biologic Agents
• Assessment of Risk versus Benefit
• Focus of Novel Pharmacotherapy
• Impact of Combined Therapies

• Role of Imaging

OD  12 min OS  12 min

Case – 54yo Male with Type II DM
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Algorithm for DME management

1. Typically initial intravitreal 
pharmacotherapy-Anti-VEGF followed by  
intra-vitreal steroid

2. Delayed focal laser treatment-micropulse
3. Vitrectomy for DME in the absence of 

traction or ERM is controversial (but 
effective) when coupled with ILM peeling 
and intravitreal triamcinolone acetonide 

4. Uncertain role of endolaser PRP 

Oct 2003  

S/P PPV/MP

POM#4   

OS  20/40

Oct 2003   

S/P PPV/MP

POM#4 

OD  20/30

Treatment Options
• Anti-VEGF
• Steroid
• Laser
• Pars plana vitrectomy

• ILM peeling

June 2003

OS  20/100 

Intravitreal TA #3 given OS

June 2003

OD  20/60

Intravitreal TA #3 given OD

Treatment Options
• Anti-VEGF

• Choice of agent
• Steroid

• Choice of agent
• Laser Photocoagulation

• Micropulse versus Thermal

19

64y M.  H/o POAG.  “decreased vision for 2 weeks.” 
VA 20/200 OS  
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26

84y M.  “Painless decreased 
vision for 3 months.” VA 
20/100 OS.  Patient treated 
with intravitreal 
bevacizumab 1.25mg/0.05ml 
OS 

POW #4.  “Vision 
improved.”  VA 20/40 
OS.
+NVI – patient received 
panretinal 
photocoagulation

Ongoing Treatment
Long-Term Worries

• Injection protocol
• Followup schedule
• Patient compliance
• Late concerns

24

4 weeks s/p 2nd intravitreal bevacizumab
“Vision much better.”  VA 20/60 OS 

CRVO – Subsequent Follow up
Previous positive response to anti-

VEGF therapy

Plan repeat anti-VEGF 
intravitreal injection 2-3 times

Interval improvement with 
recurrent macular edema at 

follow up visits

Continue anti-VEGF intravitreal 
injections at monthly follow up.  

Attempt treat-and-extend 
strategy for recurring edema

Inject Intravitreal triamcinolone
1mg or preservative-free 4mg.  
Follow in 6 weeks  with exam, 

OCT as per SCORE-BRVO 
protocol

Persistent macular edema at 
follow up without subjective 

interval improvement

22

6-week followup
S/P Intravitreal bevacizumab 1.25 mg
“Vision a little better.”  VA 20/100 OS

Treatment Options
• Anti-VEGF

• Choice of agent
• Steroid

• Choice of agent
• Laser photocoagulation

20

27

POW #8.  “Vision 
stable.”  VA 20/40 OS.
Patient observed.

POW #16.  “Vision 
stable.”  VA 20/40 OS.
Patient treated with 
intravitreal bevacizumab 
1.25mg/0.05ml OS 

 76     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

PANEL 2 - PHARMACOLOGIC THERAPY OF NON-AMD RETINAL DISEASES: DME, PDR, RVO, CME, AND VMT

•  NEXT TALK >PREVIOUS TALK  •<



34

Patient received intravitreal 
bevacizumab 1.25mg/0.05ml OD 

33

32
60y F.  “blurred vision for 2 months.” VA 20/40 
OD

31

POW #18.  “Vision 
stable.”  VA 20/80 OD.
IOP wnl. Patient treated 
with intravitreal 
bevacizumab 
1.25mg/0.05ml OD 

POW #24.  “Vision 
stable.”  VA 20/50 OD.
IOP wnl. Patient 
observed.

30

80y F.  “Painless 
decreased vision for 2 
months.” VA 20/50 OD.  
Patient treated with 
intravitreal preservative-
free triamcinolone OD.

POW #12.  “Vision 
stable.”  VA 20/50 OD.
Elevated IOP.  Patient 
started on travoprost

29

POW #36.  “Vision 
improved.”  VA 20/40+ 
OS.
Patient observed, 
s/p IVB x3

28

POW #24.  “Vision 
stable.”  VA 20/30 OS.
Patient observed.

POW #32.  “Vision 
stable.”  VA 20/80 OS.
Patient treated with 
intravitreal bevacizumab 
1.25mg/0.05ml OS 

35

POW#4.  VA 20/20.  Observed
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Conclusions
• Extensive peripheral non-perfusion may be present in eyes 

with venous occlusive disease (beyond the ETDRS 7-field 
territory)
• Underscores the importance of widefield imaging in future trials

• Extent of non-perfusion appears to be quite variable

• Eyes with more severe ischemia appear to have more macular 
edema, but also show a greater reduction with treatment

• Extent of non-perfusion does not appear to significantly affect 
the durability of therapy (but potential confounders)

Evaluate ischemia 
outside of 7 traditional 
ETDRS fields

 Impact on RVO CME

Impact on NV/NVG

Predictor of response to 
intra-vitreal

h th

Widefield imaging

37

POW#10.  VA 20/20.  Patient 
observed

POW#14.  VA 20/20.  Patient 
observed

36

POM#6.  
VA 
20/25.  

Patient received intravitreal 
bevacizumab 1.25mg/0.05ml OD 
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FOUNDERS LECTURE 
Anti-VEGF Therapy of Neovascular 
AMD with Advanced Visual Loss:  
Going Where Few Randomized

DENNIS P. HAN, MD

SUMMARY
Physicians caring for patients with 
active neovascular AMD and advanced 
visual loss (e.g., <20/400) face a 
quandary: is the risk and burden of 
anti-VEGF therapy worth the benefit? 

For such patients, outcomes, and their impact on a person’s 
impairment of function have not been well characterized. 
Clinical decision-making may thus be relatively uninformed 
and subjective.

Visual outcomes were obtained retrospectively at the Medical 
College of Wisconsin from a cohort of 1410 MCW patients 
that had anti-VEGF treatment for AMD (Vogel/Han et al). 
Of these, 131 patients presented with <20/200 visual acuity. 
In this group, an estimate for improved, unchanged, or 
worsened vision after 6-12 months of treatment (defined as 
>3 line VA change) was 50%, 30%, and 20%, respectively. 
In a subgroup of eyes presenting with <20/400 VA, 57% 
achieved >20/400, 30% achieved >20/200, and 10% 
achieved >20/80 in the treated eye after 12 months. On 
multivariate analysis, greater improvement was portended 
by poorer VA at baseline (p=.001) and larger number of 
injections (p=.001). Presence of subretinal hemorrhage and 
subretinal fluid at presentation portended better odds of 
improvement. Undertreatment appeared common. 

Using criteria established by the Council on Industrial 
Health of the AMA, used herein as a proxy for a person’s 
function, assessment of change in impairment levels for the 
visual system and “whole person,” featuring the scenario of 
a treated eye achieving 20/100 VA and avoiding a loss to 
20/800 (arguably a best-case treatment scenario for eyes with 
already advanced visual loss), purports a 22% reduction in 
visual system impairment level and 14% reduction in whole 
person impairment when the opposite eye is poor (20/800). 
In contrast, when the opposite eye is good, it purports a 
2-3 fold smaller (7%) reduction in both visual system and 
whole person impairment. Physicians are better positioned 
to counsel patients with active wet AMD and recent severe 
visual loss when knowing the prognosis (e.g., from above, “a 
50-30-20 rule”), the clinical signs suggesting a more favorable 
outcome (such as active and potentially reversible processes of 

subretinal fluid and thin subretinal hemorrhage), impact on 
visual system and whole person function as might be affected 
by the status of the fellow eye, and the vital importance of a 
sustained, continuous regimen if treatment is elected.

NOTES
Dr. Han introduced his talk with an outline of his 
presentation, where he discussed the anatomical and 
functional basis of advanced visual loss from neovascular 
AMD, as well as prognostic indicators and management of 
such patients. He started by showing histopathology slides 
of advanced neovascular AMD from Dr. Green, where 
hemorrhage and serous fluid were present along with an 
overlying intact outer nuclear layer of the retina. Another 
slide showed intact photoreceptors overlying a fibrous 
disciform scar with osseous metaplasia. Through these slides, 
Dr. Han highlighted that there is potential for improvement 
after resolution of hemorrhage and fluid, even in advanced 
cases of AMD. However, it is very hard for a retina specialist 
to determine what is the best treatment algorithm for 
patients with severe visual loss from neovascular AMD, as 
large randomized clinical trials have excluded eyes with visual 
acuity <20/320. One small randomized trial investigated 
bevacizumab treatment versus none in 21 patients (11 in 
the treatment arm and 10 in the control arm) with visual 
acuity <20/200.1 Patients in the treatment arm were given 
3 monthly injections of bevacizumab, followed by PRN 
treatment, while patients in the control group were observed. 
Best-corrected visual acuity (BCVA) in logMAR increased by 
0.12 in treated eyes versus 0.04 in untreated eyes. However, 
this difference was not statistically significant, likely due to 
the small sample size. 

The need for appropriately powered studies to investigate 
the possible benefits of anti-vascular endothelial growth 
factor (VEGF) therapy in patients with advanced neovascular 
AMD prompted Dr. Han and his group to review their 
experience with such patients at the Medical College of 
Wisconsin.2 This was an IRB-approved, retrospective study 
of 1410 patients treated with anti-VEGF therapy between 
1/2006 and 12/2012, as determined from billing records. 
They included patients with BCVA 20/200 or worse, and a 
minimum follow-up of 6 months. They excluded previously 
treated eyes and eyes with massive subretinal hemorrhage. 
A total of 131 patients met the study criteria and several 
factors were evaluated for association with visual outcome, 
including initial BCVA, number of injections, medication 
used, ophthalmoscopic findings, lesion size on fluorescein 
angiography (FA), and OCT findings. Mean patient age 
was 82 years and mean number of injections was 3.2 at 6 
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months and 4.2 at 12 months. Dr. Han pointed out how 
these numbers show that patients with severe vision loss from 
neovascular AMD are likely undertreated. Patients received 
bevacizumab in 49% of cases and ranibizumab in 45% of 
cases. The baseline mean visual acuity was 1.4 logMAR 
(20/500 Snellen equivalent) and it improved to about 
20/320 equivalent (improved by 0.23 logMAR at 6 months 
[p>0.001] and by 0.17 at 12 months [p=0.03]). Overall, Dr. 
Han and his group found ≥3 lines of visual improvement 
in almost 50% of patients, stable vision in about 30% of 
patients, and ≥3 lines of visual worsening in 20% of cases. 
The authors also found that patients with initial visual acuity 
<20/400 tended to have greater visual improvement and 
OCT improvement. Favorable prognostic indicators on 
univariate analysis included presence of subretinal fluid and 
subretinal hemorrhage, and absence of RPE detachment. 
On multivariate analysis, poorer BCVA at baseline and larger 
number of injections significantly correlated with improved 
prognosis, while presence of intraretinal fluid and larger 
lesion size on FA were associated with worse prognosis. Dr. 
Han then presented a case of a patient from his study with 
baseline BCVA of 20/400 and presence of subretinal fluid, 
hemorrhage and serous pigment epithelial detachment who 
achieved 20/80 vision 12 months after anti-VEGF treatment. 
Dr. Han pointed out that 10-13% of patients in his series 
achieved such a considerable improvement. 

Dr. Han then reviewed several studies that investigated visual 
outcomes in patients with severe visual loss from neovascular 
AMD treated with anti-VEGF. In the Comparisons of Age-
Related Macular Degeneration Treatments Trials (CATT), 
the percentages for improvement/stability/worsening at 52 
weeks were slightly different at about 30%, 65% and 6% 
respectively.3 A different study from Avery et al. showed 
benefits for patients with severe visual loss after 8 weeks of 
monthly bevacizumab.4 Several other studies confirmed 
percentages of improvement and worsening found by Dr. 
Han and his group, with improvement ranging between 23% 
and 57% in eyes with BCVA <20/200, and up to 76% in 
patients with BCVA <20/400.1,5-8 In most of these studies, 
patients received on average a small number of injections 
ranging from 2.6 to 5.6.5-8 The work form Dr. Ho and 
colleagues reviewing data from the IRIS registry confirmed 
that patients with poorer baseline BCVA improved more 
than patients with better vision, but they never achieved a 
high level of function, demonstrating the importance of early 
treatment.9  

In the final part of his presentation, Dr. Han reviewed how 
treating patients with severe vision loss from neovascular 
AMD has a significant impact on function. Visual loss is an 

independent risk factor for accidental falls, with neovascular 
AMD associated with 1.8 times higher risk of injurious falls.10 
The aspects of visual loss most predictive of falls include 
binocularity of visual loss, contrast sensitivity loss, and 
inferior visual field loss. Dr. Han presented a case of a patient 
with baseline BCVA of 20/200 who achieved 20/80-20/100 
vision after 9 monthly bevacizumab injections. While the 
patient was not impressed with this improvement, his other 
eye had count fingers vision and treatment likely saved this 
eye from becoming the same. This example showed how 
there is a practical impact of modest visual improvement 
from low visual acuity, specifically when preventing bilateral, 
severe loss of vision. According to the AMA Council 
of Industrial Health criteria, often used to determine 
occupational disability, the positive impact in 2-3-fold greater 
if the patient has poor vision in the fellow eye. Specifically, 
if the opposite eye had good vision (20/20), impairment of 
visual function is reduced from 24% to 17%, while if the 
opposite eye has poor vision (20/800), the reduction is from 
97% to 75%.11

Dr. Han concluded by reminding the audience that 
hemorrhage and subretinal fluid may be reversible 
contributors to visual loss and should not preclude 
treatment, even if fibrosis and intraretinal fluid are present. 
Patients’ expectations should be based on prognosis 
(50/30/20 rule for improvement/stability/worsening), 
treatment burden and functional impact. It is also 
important to remind patients that preventing bilateral, 
severe visual loss has great value. If treatment is elected, the 
recommendation is to consider a continuous, fixed-interval 
anti-VEGF treatment for at least 6-12 months before making 
any conclusions on the effect of therapy. Retina specialists 
should consider discontinuing treatment on the basis of 
excessive treatment burden and futility. Per Dr. Han, futility 
is determined if visual acuity is not useful to the patient after 
resolution of exudation post sustained treatment. If a treat 
and extend regimen is chosen after resolution of exudation, 
the interval between injections should probably not exceed 
8-10 weeks as it is harder to regain vision once it’s lost in 
these patients. 

REFERENCES
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Ophthalmol. 2012;130:934-5.

2. Vogel RN, Davis DB, Kimura BH, et al. Retina. 2017;37:257-64.
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4. Avery RL, Pieramici DJ, Rabena MD, et al. Ophthalmology. 
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Retina Service in 1991 experiments with multi-ocular organism

Advanced visual loss: who should we treat and why?

– The anatomic basis

– The functional basis

– Prognosis and indicators

– Management

Subretinal hemorrhage Serosanguinous RPE detachment

Histopathology of Advanced NV-AMD
(Green WR, Key SN III, 1977)

From: Ophthalmic Pathology: An Atlas and Textbook. Volume 2. Spencer WH, ed.  W. B. Saunders Co. 1985, pp. 970-981.

Hemorrhage

Fibrous 
disciform

RPE

Serous fluid 
and
hemorrhage

Intact outer 
nuclear layer

RPE
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Study parameters
• 131 cases met study criteria of VA 20/200 or worse: 107 had 

follow-up visit at 150-214 days(“6 mo f/u”), 96 at 270-426 

days (“12 mo f/u”)

• Mean patient age was 82.0 years. 

• A discontinuous injection strategy was primarily used; mean 

number of injections was 3.2 +/- 1.2 (S.D) at 6 months, 4.2 +/-

2.4 (S.D.) at 12 months.

Factors evaluated for associations 
with visual outcome

• Initial VA

• Number of injections

• Medication used

• Ophthalmoscopic findings (retinal 

hemorrhage, PED)

• FA lesion size (GLD in disc diameters)

• OCT findings [subretinal, intraretinal 

fluid, CST, subretinal fibrosis (OHRB), 

assessed by masked evaluator] 

Methods
• IRB-approved, retrospective study of 1410 patients initiated with 

anti-VEGF therapy between 1/2006 and 12/2012 at the Medical 

College of Wisconsin, determined from billing records.

• Inclusion criteria of BCVA 20/200 or worse, no other visually 

limiting disease, and minimum follow-up of 6 months. 

• Excluded eyes with massive subretinal hemorrhage, or if previously 

treated with intravitreal agents for ARMD.

Vogel RN, Davis DB, Kimura BH, Rathinavelu S, Graves G, Szabo A, Han DP.  Neovascular age-related macular 
degeneration with advanced visual loss treated with anti-vascular endothelial growth factor therapy: clinical 
outcome and prognostic indicators. Retina 2017;37:257-264.

A randomized trial of bevacizumab treatment 
versus none when VA < 20/200

• Parodi MB, et al. 2012
• 3 monthly injections then prn
• LogMAR improved by 0.12 in treated 

eyes; by 0.04 in untreated eyes; not a 
significant difference

• Limitations:
– Few patients: 21 pts total; 11 

treatment and 10 control
– Underpowered study
– Excluded pts with hemorrhage

Parodi MB, Cascavilla M, Papayannis A, Kontadakis DS, Bandello F, Iacono P.  Intravitreal bevacizumab in advanced-stage neovascular age-
related macular degeneration with visual acuity lower than 20/200.  Arch Ophthalmol 2012;130(7):934-935

The dilemma

• Baseline characteristics 

of large randomized 

trials have excluded 

eyes with worse than  

20/320 visual acuity

Pre-treatment

Post-treatment

Disciform scar with intact photoreceptors (asterisk) 

From: Ophthalmic Pathology: An Atlas and Textbook. Volume 2. Spencer WH, ed.  W. B. Saunders Co. 1985, pp. 970-981.

Intact photoreceptors 
overlying fibrous disciform

Bone formation

Drug used Number (%)

Bevacizumab 63 (49%)

Ranibizumab 61 (45%)

Aflibercept 4  (3%)

Missing 3  (2%)

Total 131
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Multivariate analysis on baseline factors
Factors associated with improved 
prognosis: 

• Poorer VA at baseline (p=.001)

• Larger no. of injections (p=.001, 

at 12 months)

Factors associated with worsened 
prognosis:

• Intraretinal fluid (p=.004) for 12 

mo outcome

• Larger GLD on FA (p=.03) for 6 

mo outcome

Favorable prognostic indicators on 
univariate analysis

• Subretinal fluid (p=0.01, 6 mo outcome)
• Absence of RPE detachment (p=0.045, 6 mo 

outcome) 
• Subretinal hemorrhage (p=0.03, 12 mo outcome) 
• P values not corrected for number of comparisons

OCT thickness reduction weakly correlated with 
improved logMAR

n     coefficient p-value

•6 mo f/u 51 0.341 0.014

•12 mo f/u 62 0.213 0.096

Correlation suggests physiologic basis for improvement, not just learned behavior

Vogel RN, Davis DB, Kimura BH, Rathinavelu S, Graves G, Szabo A, Han DP.  Neovascular age-related macular 
degeneration with advanced visual loss treated with anti-vascular endothelial growth factor therapy: clinical 
outcome and prognostic indicators. Retina 2017;37:257-264.

Overall visual outcome 
compared to baseline

≥0.6 
logMAR
Improvement 

≥0.3 
logMAR
Improvement 

No change
≥0.3 logMAR
Worsening

≥0.6 
logMAR 
Worsening 

6 months 21% 49% 32% 19% 8%

12 months 20% 45% 35% 20% 8%

Substantial 
improvement

Substantial 
worsening

“The Han rule:”   50/30/20% estimate of improvement/no change/worsening of >3 lines

Visual outcome at 12 months

Vogel RN, Davis DB, Kimura BH, 
Rathinavelu S, Graves G, Szabo 
A, Han DP.  Neovascular age-
related macular degeneration 
with advanced visual loss treated 
with anti-vascular endothelial 
growth factor therapy: clinical 
outcome and prognostic 
indicators. Retina 2017;37:257-
264.

Visual results

• Baseline logMAR was 1.4  (20/500 Snellen equivalent); 
median was 1.3 (20/400 equivalent)

• Mean logMAR improved by 0.23 at 6 mo follow-up 
(p<0.001) and by 0.17 (p=0.03) at the 12 mo follow-up; 
improvement occurred to about 20/320 equivalent

*”within-person” analysis given some patients achieved 12 
months folllow-up without a 6 month follow up; t-test

Factors that influenced improvement (downsloped regression lines):
Greater number of injections and worse baseline VA

Points below the dotted red line indicate visual improvement
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Previous studies (continued)
Studies 
Authors

No. of Pts 
Tracked

Baseline 
VA criteria

VA 
improved/
worsened

∆∆ Log 
Mar

Comments / 
predictive 

factors

Medication
# injections
Follow-up

Koch et.al., 
2015

74 ≲ 20/400 23%/NA
(9% improved 
to > 20/400) 
47% improved 
in occult CNV

0.15 (0 for 
median)

Best outcomes  
in occult CNV, 
+SRF; worst in 
Junius – Kuhnt 
maculopathy, 
+PED

Various meds
BVZ in 24 pts  
# not reported
Over 12-16 wks

Vogel, et.al.,
2015 (Current 
study)

131 →
30 →

≲ 20/200
<20/400

45% / 20%
57% / 20%

0.17
0.30

P=0.015
P=0.003
Favorable 
factors: +SRF, 
hemorrhage 
↑ # injections 
Smaller lesion 
size; absence 
of IRF, PED at 
presentation  

Various meds
Mean #4.2
Over 9-14 mo

Previous studies
Study 

Authors
No. of Pts

Studied
Baseline 

VA criteria
VA 

improved/
worsened

∆∆ Log 
Mar (all 

improved)

P values;
predictive 

factors

# injections

Erlich et.al. 
2008

47 ≲ 20/150 25% / 8% 0.14 P=0.003 BVZ 
Mean# 3.42
Over 7-64 wks
(27± 15 wks)

Galbinur et.al. 
2009

44 ≲ 20/200 57% / 20% 0.33 P=0.002 BVZ 
Mean#2.6
over 3.9 mo. 

Sorsenson & 
Kemp, 2011

135 ≲ 20/200 
≤ 20/400 in 33 
pts.

54% / 23%
76% / 15%

0.12
0.3

P <0.001
P <0.001

RBZ
Mean #5.6
14 months

Parodi et.al., 
2012

11 <20/200 N.A. 0.14
(control 0.04)

P=N.S. # not specified

Avery RL, Pieramici DJ, Rabena MD, Castellarin, Nasir MA, Giust MJ.  Intravitreal bevacizumab (Avastin) 
for neovascular age-related macular degeneration.  Ophthalmology 2006;113:363-372

Avery, et al 2006:
Early results showed benefit even for 
patients with severe visual loss after 8 
weeks of monthly bevacizumab

CATT Outcome

NEJM 364(20):1897-1908, 2011 

35

20

45

Vogel-Han Study 2017
12 month visit; N=96

Is the 50/30/20% rule believable? 
Previous studies:

• Randomized trial: Parodi et al, 2012
• CATT
• Early experience: Avery et al,  2006
• Other retrospective studies
• IRIS report 2020

Example of improvement (better than this achieved in 
10-13% of patients with presenting VA <20/400 )

Presenting VA 20/400; SRF, SRH, 
Serous PED present

12 months VA 20/80; subretinal 
fibrosis present

Larger lesions less likely to improve (upsloped line=worsened prognosis)

Pre-treatment 20/400 Post-treatment 20/400

IRIS Registry: Visual outcomes in wet ARMD 
undergoing anti-VEGF therapy 1/2013-1/2017

Ho AC, Kleinman DM, Lum FC, Heier JS, Lindstrom RL, Orr SC, Chang GC, Smith EL, Pollack JS. Baseline visual acuity at wet AMD diagnosis predicts long-
term vision outcomes: an analysis of the IRIS Registry.  Ophthalmic Surg Lasers Imaging Retina. 2020;51:633-639.  doi:10.3928/23258160-20201104-05
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You plan anti-VEGF therapy for a patient with newly diagnosed NV-
AMD with recent onset of severe visual loss to 20/400: 

• True or false?
Subretinal hemorrhage 
and subretinal fluid 
portend a poorer 
prognosis than if none of 
these are present.

False

When to stop treatment

• Futility
– Determine only after sustained course of treatment (e.g., monthly injections x 6-12 mo)
– AND: if at that point there is no active exudation, yet visual acuity is not useful to 

patient

• Excessive treatment burden
• Non-stop therapy

– If VA is of functional value to patient after 6-12 mo fixed dosing, consider at that time a 
treat/extend strategy with eventual fixed dose regimen, (probably not to exceed 8-10 
weeks)

Implications for management

• Hemorrhage and SRF may be reversible contributors to visual loss—and should 
not preclude treatment, even if fibrosis and intraretinal fluid are present

• Manage expectations: these should be based on prognosis 
(improvement/stable/worse ratio of 50/30/20%), treatment burden, and 
functional impact

• Preventing bilateral, severe visual loss has great value; remind the patient of this
• If treatment is elected, consider continuous, fixed interval, anti-VEGF therapy for 

at least 6-12 months before making any conclusions on effect; fewer injections 
appear more likely to fail

Is there a practical impact of modest visual improvement 
from a low level of acuity?

• We may have prevented bilateral, severe loss of vision

• Positive impact is 2-3 fold greater if the patient has a poor fellow eye (as 
quantified by criteria from the AMA Council on Industrial Health)

– If opposite eye were good (20/20), we may have reduced impairment of visual system 
function from 24% to 17% (difference of 7%)

– If opposite eye were poor (20/800), we may have reduced impairment of visual system 
function from 97 to 75% (difference of 22%)

Guides to the Evaluation of Permanent Impairment, 4th Edition, 1993, the American Medical Association;
Council on Industrial Health of the American Medical Association (1955)
Available in:  Physicians Desk Reference for Ophthalmology, Section 6. Evaluation of Permanent Visual Impairment. 23rd Edition, 1995. 
Medical Economics, Montvale NJ, pp. 58-72.

ARMD with fibrotic CNVM, and intraretinal fluid

Pretreatment; VA 20/200
9 mo later, s/p Avastin x 9; 
VA 20/80-20/100

Opposite eye CF 3 feet from disciform scar

Impact on function:
Is driving and reading all there is?

• Visual loss an independent risk factor for accidental falls
– NV-AMD associated with a 1.8 X higher risk of injurious falls1

• Aspects of visual loss most predictive of falls
– Binocularity of visual loss2

– Contrast sensitivity loss3

– Inferior visual field loss (in patients with known glaucoma)4

1. Szabo SM, Janssen PA, Khan K, Lord SR, Potter MJ.  Neovascular AMD: an overlooked risk factor for injurious falls.  Osteopros Int 2010;21:855-862.
2. Coleman AL. Sources of binocular suprathreshold visual field loss in a cohort of older women being followed for risk of falls (an American 
Ophthalmological Society thesis. Trans Am Ophthalmol Soc 2007;105;312-329.
3. DeBoer MR, Pluijm SMF, Lips P, Moll AC, V⍤lker-Dieben HJ, Deeg DJH, van Rens GHMB. Different aspects of visual impairment as risk factors for 
falls and fractures in older men and women.  J Bone Miner Res 2004;19:1539-1547.
4. Black AA, Wood JM, Lovie-Kitchin JEL. Inferior field loss increases rate of falls in older adults with glaucoma.  Optom Vis Sci 2011;88:1275-1282.

Untreated control groups across numerous studies on  
neovascular ARMD show no trend for improvement with time

Shah AR, Del Priore LV. Natural history of predominantly classic, minimally classic, and occult subgroups 
in exudative age-related macular degeneration.  Ophthalmology 2009;116:1901-1907

For this same patient with recent onset of severe 
visual loss to <20/400: 

• True or false?
Visual improvement is less likely for this patient 
than for someone with better vision

False; improvement is more likely with poorer baseline VA than better.   Its 
just that the improvement is insufficient to reliably bring back good vision
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• What single factor that the physician can 
control is most likely to improve prognosis?

In this same patient with recent onset of severe 
visual loss to 20/400: 

Number of injections: to obtain sustained, continuous, uninterrupted anti-VEGF therapy

 86     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

ANTI-VEGF THERAPY OF NEOVASCULAR AMD WITH ADVANCED VISUAL LOSS: – HAN

•  NEXT TALK >PREVIOUS TALK  •<



 87     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

The International Classification 
of ROP: 1984 to 2021

R.V. PAUL CHAN,  
MD, MSc, MBA, FACS

SUMMARY
The International Classification of 
Retinopathy of Prematurity (ICROP) 
is a consensus statement that creates 
a standard nomenclature for the 

classification of retinopathy of prematurity (ROP) for 
worldwide use. ICROP was initially published in 1984, 
expanded in 1987, and revisited in 2005. Recently, a third 
revision (ICROP3) was developed to address the following: 
(1) concerns about subjectivity in critical elements of disease 
classification, (2) innovations in ophthalmic imaging, (3) 
novel pharmacologic therapies (e.g. anti-vascular endothelial 
growth factor agents) with unique regression and reactivation 
features post-treatment, and (4) recognition that patterns 
of ROP in some regions of the world do not neatly fit into 
the current classification system. ICROP3 retains current 
definitions such as zone, stage, and circumferential extent 
of disease. Major updates in ICROP3 include refined 
classification metrics (e.g. “posterior zone II”, “notch” to 
describe incursion of disease into a more posterior zone, 
sub categorization of stage 5, recognition that there is a 
continuous spectrum of vascular abnormality from normal to 
plus disease). 

ICROP3 also includes definition of aggressive ROP (A-ROP) 
to replace aggressive posterior ROP because of increasing 
recognition that aggressive disease may occur in larger 
preterm infants and beyond the posterior retina, particularly 
in regions of the world with limited resources. ROP 
regression and reactivation are for the first time described in 
detail, with additional description of long-term sequelae.

NOTES
The International Classification for Retinopathy of 
Prematurity (ICROP) provides nomenclature and definitions 
for ROP patients. The goal is not to guide treatment but to 
provide definitions of disease and to provide agreed upon 
classifications, which are vital for clinical trials and clinical 
care. In 1984, during the CRYO-ROP period, zone, stage, 
extent and plus disease were introduced and these definitions 
are currently used today. In 1987, classification of retinal 
detachment was introduced and in 2005, the definitions of 
aggressive posterior ROP and pre-plus disease were added. 

ROP care has evolved over the past 16 years since the 2005 
revision. With the introduction of anti-VEGF in ROP 
care, many descriptions of reactivation have been noted in 
the literature but there is still no expert consensus on the 
definition of reactivation. This has to be considered when 
interpreting the results of clinical trials for anti-VEGF in 
ROP. For example, RAINBOW and the BUTTERFLEYE/
FIREFLEYE trials have been done independently of each 
other to a certain extent. 

The ICROP3 committee is diverse and is truly international, 
composed of 36 faculty members from 18 countries. 
ICROP3 sought to address the following: concerns about 
subjectivity in critical elements of disease classification, 
innovations in ophthalmic imaging, novel pharmacologic 
therapies with unique regression and reactivation features 
post-treatment, and recognition that patterns of ROP in 
some regions of the world do not neatly fit into the current 
classification system.

In terms of AP-ROP, one of the highlights from ICROP3 is 
that it introduced the term “aggressive ROP” as there were 
inconsistencies with how experts agree on what is APROP. 
For example, one study looking at 2016 versus 2007 found 
that the diagnosis of plus disease changed for providers 
over time when looking at the same image. Looking at 
A-ROP versus AP-ROP, another reason this was a topic of 
discussion is because in low- and middle-income countries, a 
forme fruste of ROP can be observed which appears to have 
the features of APROP but the disease did not exactly fall 
posteriorly in all cases. In these cases, the disease is observed 
more peripheral, is aggressive, and progresses rapidly, 
skipping stages. When focusing on this aggressive variant, it is 
the tempo of the disease and the appearance of the vascular 
abnormalities, not necessarily the exact location that defines 
it.  

Reactivation and recurrence are perhaps the biggest 
issues that need better clarity in how we define them. 
The appearance of reactivation following laser is more 
readily appreciated due to longstanding experience with 
this treatment modality. However, we need a better 
understanding regarding reactivation following anti-VEGF. It 
is important to have clear definitions of reactivation to better 
understand when we need to consider supplemental therapy. 
This is an evolving discussion as more knowledge regarding 
anti-VEGF response is accumulating. The current summary 
points from ICROP3 regarding regression and reactivation 
are as follows: “Regression: Definition of ROP regression 
and its sequelae, whether spontaneous or after laser or anti–
vascular endothelial growth factor treatment. Regression can 
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be complete or incomplete. Location and extent of peripheral 
avascular retina (PAR) should be documented., Reactivation: 
definition and description of nomenclature representing 
ROP reactivation after treatment, which may include new 
ROP lesions and vascular changes. When reactivation of 
ROP stages occurs, the modifier reactivated (e.g., “reactivated 
stage 2”) is recommended.

Stage V is now separated into A, B, and C.  This expanded 
definition may be useful for future trials and studies 
evaluating surgical approaches and results in these patients. 
The new expanded definition taken from the ICROP3 
report is as follows: “stage 5 subcategories: stage 5A, in 
which the optic disc is visible by ophthalmoscopy (suggesting 
open-funnel detachment); stage 5B, in which the optic disc 
is not visible because of retrolental fibrovascular tissue or 
closed-funnel detachment; and stage 5C, in which stage 
5B is accompanied by anterior segment changes (e.g., 
marked anterior chamber shallowing, iridocorneolenticular 
adhesions, corneal opacification), suggesting closed-funnel 
configuration. Additional descriptors of funnel configuration 
(e.g., open-closed) may be applied if clinically useful.”

There was some debate surrounding peripheral avascular 
retina (PAR) and evaluation of the location and terms such 
as posterior and anterior PAR were discussed, as this will be 
useful for those treating extremely premature infants. At the 
conclusion, the terminology remained PAR. Avascular retina 
is prone to retinal thinning, holes, lattice and subsequent 
retinal detachment. This will be very relevant in these 
patients later in life. Long term sequalae was also addressed 
in ICROP3 and to summarize these sequelae include late 
retinal detachments, PAR, retinal vascular changes, macular 
anomalies, and glaucoma.

The approach to classification is still defined by the most 
posterior zone and ICROP3 recognized the affect of a 
“notch.” A notch describes an incursion by the ROP lesion 
of one to two clock hours along the horizontal meridian. In 
these cases, the classification will be the most posterior zone 
that the notch of disease extends into and will be termed 
“zone number” followed by “secondary to notch”.

ICROP3 introduces plus disease as a spectrum of vascular 
changes. ICROP3 has been discussing a ROP vascular 
severity scale with a metric value from one to nine following 
evaluation of sets of ROP images and the committee graded 
the level of disease along a spectrum. 

In summary, ROP definitions are being re-evaluated and 
acknowledges that new technology and treatments have been 
critical in this conversation, which has been evolving over the 
past 35 years. The ICROP3 retains current definitions such 

as zone, stage, and extent of disease. Major updates include 
additional and refined classification metrics including 
posterior zone II, notch, expanded subcategorization of stage 
5, and recognition that a continuous spectrum of vascular 
abnormality exists in plus disease, the definition of A-ROP 
and ROP regression and reactivation are described in more 
detail.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

M: Any questions? They say that until we define something, 
we can’t measure and until we measure it, we cannot know 
that we are improving it. This has been a great story in 
evolution, and it really speaks to incorporating advances in 
our understanding and our technologies to be able to do 
this. You have had an interest in the artificial intelligence 
component of this and have really focused on trying to 
not only standardize the definition but standardize the 
application across a group of experts who, who maybe don’t 
have the intra-professional reliability that we would hope 
when they look at different grading systems. Question?

Q: Raul from San Juan. Do you see any role for the biphasic 
oxygenation protocols decreasing the use of Avastin?

A: To clarify the question, you are asking do I see any role in 
oxygen management for reducing the use of anti-VEGFs?

C: That’s right.

A: Great question. I think that we all know that there is 
absolutely a role for primary prevention. For example, oxygen 
management is critical to prevent worsening of ROP and 
this has been proven time and time again. Interestingly, 
throughout the AI discussion, when we use the i-ROP DL 
system and look at indicators of disease, we looked at NICUs 
in India and Peter Campbell found that the score correlated 
with how well those NICUs were doing regarding primary 
prevention. So, to answer your question simply is that oxygen 
management absolutely matters and can prevent severe 
disease that would potentially require anti-VEGF.

M: the flip side of that is that we are seeing micro premature 
infants who require oxygenation therapy for survival, that is 
driving the development of their ROP. We do not have the 
ability to lower their oxygenation status early often enough to 
impact the outcome for ROP. I think if all things were equal 
that yes, you’re 100% correct that we know that oxygenation 
targeting makes a huge difference in ROP development, but 
at the same time, first, the infants must survive and often 
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that really drives that factor of where the oxygenation status 
is. Your thoughts?

A: I think this brings up the ethical issue around what the 
neonatologist and pediatricians do. Who are they going to 
resuscitate? We are seeing more and more 23-week infants 
and so forth. Tim is right and in developed countries the 
micro pre-mature infant issue is real, and it is increasing. In 
developing countries that this is a different discussion. This is 
very regionally dependent.

Q: Just an observation that over the years, personally, it seems 
to me like plus disease in zone I is very different than plus 
disease in zone II. My theory is that vessel size is dependent 
upon the amount of the tissue that it is supplying and vessel’s 
vascularization zone. One is going to be narrower to begin 
with and when they start to get plus disease, the vessel is 
going to be relatively smaller and maybe a little less torturous 
than in zone II eyes. Has this been a discussion with ICROP?

A: Absolutely and I think your observation is what everybody 
else’s observation is around zone I disease and that plus 
disease in zone I looks phenotypically different than in zone 
II. What’s interesting though, is that when you use the AI 
system, they can identify plus disease and treatment requiring 
disease in zone I even though these cases look different to the 
human examiner. 

M: I think that was the problem is that we had an expectation 
of what we were looking for and when we started seeing 
this aggressive ROP, it did not look the way we were used to 
having it look. It was very easy to miss incredibly advanced 
disease in a blonde fundus child in the posterior segment. If 
you did a fluorescein, you would be aghast. This has driven 
many centers to incorporate early fluorescein angiograms, 
particularly in these very young infants. What do you think 
about fluorescein early in the evaluation?

A: I think fluorescein is something that I think people are 
not doing routinely and what I do see happening is that 
OCT angiography will become what we do in the future. I 
think the technology is going to get better because it is non-
invasive. I agree that a fluorescein angiogram absolutely adds 
value to our diagnosis, but the catch is that we do not have 
standardization. If we preform the angiogram, we know there 
is ischemia, whether it is something relevant is debatable. 
Domenico Lepore probably has the biggest number of 
fluorescein angiograms but what is stage two or three on the 
study? I think early on, our experience, when you see zone I 
and you see something light up, you will probably say that is 
zone I stage 3 disease, but I think early in disease, we need 
to start doing these studies to understand the development 
of the vasculature going forward. Do I think it’s going to be 

done with routine fluorescein angiography, probably not. 
One thing to consider, however, is that in the era of anti-
VEGF therapy, performing a fluorescein is incredibly helpful 
in identifying PAR and other vascular changes that may need 
treatment. 

M: You know, Cindy Toth has been very aggressive about 
trying to move us toward OCT imaging, not even OCT-A 
imaging, but OCT imaging itself and it is suggested that it 
may supplant a clinical examination. For me, I see that as an 
adjunct to the clinical examination, but not a replacement 
for it yet. Now, if we were able to do OCT-A in a rapid 
sequence screening environment for these kids and do it 
reliably, that could be a game changer, but we don’t have 
access to that technology in a user-friendly way, and we do 
not yet understand what it means. So, like everything else, we 
need new technology, we need to make sure it’s applicable, 
and then we need to validate it. I think it is exciting to see 
imaging move from the clinic, into the pediatric realm and 
we have both been big believers in that. This is a perfect 
example of where it would be hugely beneficial if we can 
make it work in a functional way. The other thing you’ve 
commented on, and I think is high point is, we live in a 
developed country that sees one spectrum of ROP, and 
as soon as you leave the United States into low-income 
countries, the disease is very different, the babies are 
different, the treatment applications available to them are 
different. It is humbling to think, we are at the cutting edge 
and then leave the USA and realize what we can do isn’t 
always translatable out of the country.

C: Absolutely, Tim (Olsen)?

Q: Question for you from a preferred practice pattern 
standard at the Academy and the new classification system 
that you’re proposing. How would you suggest the timing of 
a preferred practice pattern as defined within our Academy 
standards be rolled out? Do you have enough preliminary 
data to say that based on these criteria, we will develop a new 
practice pattern, or should we wait?

A: The latter, I think we need to wait. I think that as a result 
of the third edition of ICROP we will start to see clinical 
trials adopting these classifications and terms. There are 
some ROP treatment clinical trials underway that have the 
opportunity to use these new ICROP definitions. What we 
will hopefully learn is not only whether there is a treatment 
response, but what the natural history of the disease is, 
depending on what the control group is. The simple answer 
to your question is we have to wait and if you look at the gap, 
16 years, since there was a new classification, I cannot predict 
how long it’s going to take, but I think that we’re moving in 
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the right direction and we are going to get more information 
to help guide our clinical care.

C: One of the reasons I asked is because the insurance 
companies, and more importantly, the medical legal world 
gets a hold of these and if you deviate from some of these 
standards, it has medical legal implications. That is why until 
we get good solid data that everybody agrees with, I agree 
based on what you just said, but thank you for pushing this 
forward.

M: Great talk. Thank you.
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Revisiting ROP Classification
– International Pediatric Ophthalmology and 

Strabismus Council (IPOSC)
• ICROP Revisted 2020 

– 36 faculty 

– 18 Countries

– Multidisciplinary
• Pediatric Ophthalmology
• Pediatric Retina
• Neonatology

– San Francisco, Chicago, and Virtual Meetings

International Classification of ROP, 3rd Edition (1984 to 2021)
The Committee
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No consensus on the classification of ROP after 
anti-VEGF and what we define as recurrence

• Bevacizumab Eliminates the Angiogenic Threat for 
Retinopathy of Prematurity (BEAT-ROP)

• Recurrence incidence found to be 8.3% (20/241) for 
infants and 7.2% (34/471) for eyes.

• APROP (P = 0.006) was a significant risk factor for 
recurrence in the study.

• Plus disease and neovascularization were the most 
common characteristics of recurrence.

• Close and timely follow-up is needed.
• When do we perform examination under anesthesia, 

fluorescein angiogram, or laser on post-anti-VEGF 
eyes?

1. Mintz-Hittner HA, et al. Clinical Management of Recurrent Retinopathy of Prematurity after Intravitreal Bevacizumab Monotherapy, Ophthalmology. 2016 May 27.
2. Shah N, Gupta M, Chan RVP, Persistent Angiographic Abnormalities After Intravitreal Anti-Vascular Endothelial Growth Factor Therapy for ROP, JAMA Ophthalmology. 
3. Susan M. Day, MD—Moderator, R.V. Paul Chan, MD, Deborah K. VanderVeen, MD, Gil Binenbaum, MD, AAO Webinar: New Treatments in Retinopathy of Prematurity,  Sept., 13, 

2017

International Classification of ROP, 3rd Edition (1984 to 2021)
Need for Revisiting ICROP – Reactivation/Recurrence
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Follow UpNeonatal Algorithms

Fierson WM; AMERICAN ACADEMY OF PEDIATRICS Section on Ophthalmology; AAO; AAPOS; AMERICAN ASSOCIATION OF CERTIFIED 
ORTHOPTISTS. Screening Examination of Premature Infants for Retinopathy of Prematurity, Pediatrics. 2018 Dec;142(6).

International Classification of ROP, 3rd Edition (1984 to 2021)
Need for Revisiting ICROP – Reactivation/Recurrence
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“We have found evidence of international variation in 
the diagnosis of treatment-requiring ROP. Improved 
standardisation of the diagnosis of treatment-requiring 
ROP is required. Measures might include improved 
training in the grading of ROP, using an international 
approach, and further development of ROP image 
analysis software.”

Moleta C, Campbell JP, Kalpathy-Cramer J, Chan RP, Ostmo S, Jonas K, Chiang MF on behalf of the Imaging & Informatics in ROP 
Research Consortium, Plus Disease in Retinopathy of Prematurity: Diagnostic Trends in 2016 vs. 2007, Am J Ophthalmol., 2017 Jan 10. 

International Classification of ROP, 3rd Edition (1984 to 2021)
Need for Revisiting ICROP – Plus Disease

11

International Classification of ROP, 3rd Edition (1984 to 2021)
Need for Revisiting ICROP – APROP
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International Classification of ROP, 3rd Edition (1984 to 2021)
Why ICROP 3rd Edition Now? – Anti-VEGF and Imaging
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The ICROP has guided us on our management 
of ROP and has added value to both clinical 
care and research:

ICROP (1984)
Zone
Stage

Plus Disease

ICROP (1987) 
Retinal Detachment

ICROP (2005) 
Aggressive Posterior ROP

Pre-Plus Disease
Regression of ROP

International Classification of ROP, 3rd Edition (1984 to 2021)
Current ICROP – 1984 to 2021
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Stage 5A – Optic disc is visible by ophthalmoscopic examination.

Stage 5B – Retrolental fibrovascular tissue precludes visualization of the posterior retina but a funnel detachment is present. 

Stage 5C – Stage 5B with shallow anterior chamber and central corneal opacity secondary to anterior displacement of the iris-
lens complex by the closed funnel, with irido-corneo-lenticular adhesions with or without iris neovascularization or subretinal 
echoes on ultrasonography.

Peripheral attached retina is often associated with a "trough" configuration of the more anterior attached and posterior detached 
retina that also leads to complex funnel appearances.

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Stage 5 Classification

Courtesy of Dr. Sengul Ozdek
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Stage 4 and Stage 5 Classification
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – ROP Reactivation

• Signs of reactivation range from development of a new 
self-limiting demarcation line to reactivated stage 3 with 
plus disease.

• Reactivation may not progress through the normal 
sequence of stages of acute phase disease.

• Recurrent vascular dilation and/or tortuosity, similar 
to acute phase “pre-plus” or “plus disease”. 

• Extraretinal new vessels can occur and may be 
relatively delicate compared to those of acute ROP, 
making them difficult to visualize. 

• Hemorrhages can occur around fronds of extraretinal 
vessels. 

• Extraretinal vessels may appear as a fibrovascular 
ridge, which may progress to fibrosis, contraction, and 
tractional detachment.
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Reactivation after bevacizumab. 
BW = 550 g GA = 24 wks 0 days

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – ROP Reactivation

PMA = 48 wks
Treated with bevacizumab x 3 
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Reactivation after bevacizumab. 
BW = 550 g GA = 24 wks 0 days

PMA = 48 wks
Treated with bevacizumab x 3 
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Regression after bevacizumab. Note dramatic improvement in plus disease. 
BW = 500 g GA = 25 wks 0 days

PMA = 38 wks 2 days
2 weeks s/p bevacizumab

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – ROP Regression

PMA = 36 wks 2 days
treated with bevacizumab next day

Courtesy of Dr. Michael Blair
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – AROP and APROP

• AP-ROP as originally described typically 
affected the smallest premature infants.

• Aggressive ROP is increasingly recognized 
to also occur in larger preterm infants and 
beyond the posterior retina, particularly in 
regions of the world with limited resources.

• Key diagnostic features of A-ROP are: 
• The tempo of disease 
• Appearance of vascular abnormalities 
• NOT specifically the location of 

disease

16

1. APROP and AROP
• Recognition that there is a continuous spectrum to include stage 3 and 

Aggressive ROP (A-ROP) at either ends and these entities may not be 
distinct

2. ROP Regression 
• Detailed descriptions of regression and its sequelae, whether 

spontaneous or following laser and anti-VEGF treatment

3. ROP Reactivation 
• Categorization of reactivation following treatment.

4. Stage 5 – Further categorization of stage 5 ROP.

5. Persistent Avascular Retina and Vascular Anomalies

6. Intermediate Zone / Posterior Zone II / Notch
• An intermediate zone at the margin between zone I and zone II that has 

proven important in determining the likely presence of more severe 
retinopathy.

7. Plus Disease Spectrum 
• Further categorization of the plus disease spectrum with sample images 

showing the continuum from normal vasculature to plus disease so 
permitting clinicians to stratify the risk of severe disease with enhanced/ 
greater precision

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition
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International Classification of ROP, 3rd Edition (1984 to 2021)
Summary

1. APROP and AROP
• Recognition that there is a continuous spectrum to include stage 3 and 

Aggressive ROP (A-ROP) at either ends and these entities may not be 
distinct

2. ROP Regression 
• Detailed descriptions of regression and its sequelae, whether 

spontaneous or following laser and anti-VEGF treatment

3. ROP Reactivation 
• Categorization of reactivation following treatment.

4. Stage 5 – Further categorization of stage 5 ROP.

5. Persistent Avascular Retina and Vascular Anomalies

6. Intermediate Zone / Posterior Zone II / Notch
• An intermediate zone at the margin between zone I and zone II that has 

proven important in determining the likely presence of more severe 
retinopathy.

7. Plus Disease Spectrum 
• Further categorization of the plus disease spectrum with sample images 

showing the continuum from normal vasculature to plus disease so 
permitting clinicians to stratify the risk of severe disease with enhanced/ 
greater precision
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Plus Disease

The Committee recommends that the plus disease 
spectrum be determined from vessels within zone I, rather 
than from only vessels within the field of narrow-angle 
photographs and rather than from the number of 
quadrants of abnormality.

Of note, the original ICROP description of plus disease in 
1984 included features of vascular engorgement of the 
iris, poor pupillary dilation, and peripheral retinal vascular 
engorgement with vitreous haze, which are now 
recognized as signs of advanced disease but not 
necessary for plus disease diagnosis.
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Posterior Zone II; Notch; Plus disease spectrum

• The term “notch” describes an incursion by the ROP 
lesion of 1-2 clock hours along the horizontal 
meridian into a more posterior zone than the 
remainder of the retinopathy. 

• When present, this should be recorded by the most 
posterior zone of retinal vascularization with the 
qualifier “secondary to notch”

26

• Intermediate “posterior zone II”

• Zone nomenclature for “notch”

• Recognition that “plus disease” and “pre-
plus” reflect a continuous spectrum of 
vascular abnormality

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Posterior Zone II; Notch; Plus disease spectrum
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International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Persistent Avascular Retina and Vascular Anomalies

Avascular retina:
• Is prone to retinal thinning, 

holes, lattice-like changes
• May be associated with retinal 

detachments later in life

Retinal vascular changes.
• Persistent tortuosity
• Straightening of the vascular 

arcades with macular dragging
• Falciform retinal fold
• Circumferential interconnecting 

vascular arcades
• Telangiectatic vessels

24

International Classification of ROP, 3rd Edition (1984 to 2021)
ICROP 3rd Edition – Persistent Avascular Retina and Vascular Anomalies

Fluorescein angiography 2 years after intravitreal bevacizumab treatment for retinopathy of prematurity 
(ROP) shows sparse retinal vasculature with peripheral retinal avascularity (white arrowheads) and 
arteriovenous anastomoses (yellow arrowhead) without evidence of neovascularization or recurrent ROP.

From: Persistent Angiographic Abnormalities After Intravitreal Anti–Vascular Endothelial Growth Factor 
Therapy for Retinopathy of Prematurity

JAMA Ophthalmol. 2018;136(4):436-437. doi:10.1001/jamaophthalmol.2017.4172

Copyright 201720172017 American Medical Association. All Rights Reserved.

Fluorescein angiography 4 years after intravitreal 
bevacizumab treatment of retinopathy of prematurity (ROP) 
shows stable retinal avascularity and arteriovenous 
anastomoses without evidence of neovascularization or recurrent 
ROP in the right eye. Similar findings were noted in the left eye.

Shah N, Gupta MP, Chan RVP, Persistent angiographic abnormalities after intravitreal anti-vascular endothelial 
growth factor therapy for retinopathy of prematurity, JAMA Ophthalmol., 2017 Dec 28
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Combined Posterior and Anterior 
Surgical Interventions

TIMOTHY G. MURRAY,  
MD, MBA

SUMMARY
This presentation will discuss complex 
combined surgical treatment targeted 
to improve outcomes for combined 
anterior/posterior disease in common 

retinal pathologies including macular edema, vascular 
occlusion, severe diabetic retinopathy, and tractional 
pathologies. The focus will include advanced diagnostic 
studies, incorporation of anti-VEGF and steroid deliveries. 
Finally, the impact of combined surgical management to 
improve visual functional and anatomic outcomes will be 
explored through surgical video and discussion. Decision 
making for combined treatments will be explored with active 
audience participation.

NOTES
Dr. Murray discusses combined anterior/posterior surgery 
which is an international norm but within the United States 
is less common. The biggest single comorbidity that must be 
managed following a vitrectomy is secondary cataract and 
this raises the question of when to perform lensectomy/
phacoemulsification with intraocular lens insertion. 
Traditionally, cataract extraction has been deferred to cataract 
surgeon colleagues who perform surgery first and once 
stable, the retinal surgeon will then operate, or conversely, 
the retinal surgeon will operate first followed by subsequent 
cataract surgery. Patients are keen for long-term best visual 
rehabilitation and if the retinal surgeon can provide that in a 
way that allows them to lower their overall risk and allows for 
an integration of services, this may be a reasonable approach.

Delayed cataract extraction does not come without risks. 
For example, with macular hole surgery, secondary cataract 
surgery afterwards can lead to hole reopening in upwards of 
20% of patients. There is good data supporting combined 
cataract and macular hole surgery as a single primary surgery 
as there is a lower incidence of hole reopening and may be 
as low as 1%-2%. Combination surgery for patients may 
allow for not only significant improvement overall in the 
visual recovery for the patient, but their experience may be 
improved. There are also financial benefits with combination 
surgery and a decreased burden on our public health system. 
The overall impact on the family and the support system is 

also improved with decreases in recovery time and time taken 
away from work by both the patient and care giver.

The goals of the anterior segment portion of a surgery 
for the vitreoretinal surgeon may differ from that of the 
anterior segment surgeon as removal of the lens can improve 
posterior segment access and/or improve the view for the 
surgeon, while also allowing for better visual outcome and 
rehabilitation. Dr. Murray routinely uses a three-piece lens 
using a cartridge and in-the-bag placement. The key to that 
of course is a non-compromised capsule. Dr. Murray will 
then close the anterior segment wounds with sutures that will 
be removed at one week. Other options include removing 
sutures at day one and some advocating not to suture these 
wounds at all. 

Macular pathology plays a large role in the surgical practice of 
retinal surgeons. There have been significant advancements 
in pre- and intra-operative macular imaging, vitrectomy 
gauges, and surgical platforms with continued improvements 
in fluidics and cutting, and illumination. There has been 
a shift to micro-incisional approaches where gauges have 
become progressively smaller with the introduction of valved 
trocars. Valved trocars have been a significant game changer 
in some of the complex surgeries that retinal surgeons 
perform. For epiretinal membranes, Dr. Murray advocates 
for elevating the hyaloid and a targeted ILM procedure 
using a stain. Dr. Murray uses ICG as until recently it was 
the only available agent in the US. More recently, there 
has been FDA approval for TissueBlue by DORC. Dr. 
Murray has transitioned from the Tano brush to a flex loop 
scraper which has increased the speed of his surgery and 
recommends to peel under a macular contact lens. The 
flex loop can be used for complete membranectomy or one 
can shift over to the ILM forceps to remove the remaining 
membrane once a flap has been created. 

Dr. Murray highlights one of his series, which he presented 
eight years ago at the Aspen Retinal Detachment Society 
meeting, of 150 cases, and he now has a larger series with 
longer follow-up. The case series features both 23-gauge 
and 25-gauge pars plana vitrectomy cases in 648 eyes of 611 
patients, one of the largest series to date regarding combined 
surgery. The average age was 66 years, with a significant 
range. 53% of the patients were women. 53% of the patients 
had an intraocular tumor. The surgeries consisted of 
epiretinal membrane removal, vitreomacular traction release, 
and traction retinal detachment repair. The mean follow-up 
was 27 months. Epiretinal membrane recurrence in 1.7%, 
none of those patients had ILM peel. Vitreous hemorrhage 
did not occur but can occur in 3.2% of patients. Four 
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patients had a displaced IOL, no cases of endophthalmitis 
occurred. There was a 1.8% incidence of retinal detachment 
in the first two years after surgery. 86% of the patients had a 
three-line or more improvement in visual acuity. 

In summary, excellent visual results can be obtained with 
combined anterior/posterior segment surgery. Caution 
should be taken if the posterior segment surgeon does not 
have anterior segment surgery in their repertoire, but for 
those with experience, this can improve surgical outcomes 
and decrease the burden on the healthcare system, which is 
especially desirable given recent healthcare shortages that may 
only continue. 

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

Q: I do this also. I think it is a disservice to have someone 
who is 70 years old with nuclear sclerosis to do macular hole 
surgery and then the patient needs cataract extraction seven 
months later. Regarding vitreous hemorrhage cases, what I 
do is use the light pipe to help me see the posterior capsule 
much better, and I do the same with dense cataracts. Have 
you tried that?

A: Yes, it works great and, you’re the one that told me that 
the first time, and if you have an assistant, I love that. If you 
don’t have an assistant, if you put the chandelier into the 
second port, it retro illuminates the cataract. In eyes that have 
no red reflex, the lens will start to glow. I use trypan blue, 
but then once I’m there, if I don’t have a good view, then I 
do illuminate early and look right behind the lens before I go 
back, in those eyes with complex hemorrhage. 

In diabetic patients we have to be care about the 
development of neovascular glaucoma. For example, there 
was a recent case I heard of in diabetic patient who had both 
eyes operated on within a week, they got sick, wasn’t seeing, 
and ended up with bilateral neovascular glaucoma and 
total retinal detachments. All of us would have looked and 
realized that the cataract was the least of the problems for 
that patient. I agree it is a choice, but I think sometimes, we 
don’t always make the best choice and in that case, that was a 
tough choice. 

Q: I think that’s a very important point because, diabetics are 
so sick. Those patients get hospitalized all the time. The other 
comment that normally, I do not suture the cornea, and I 
normally do not pre-place the trocars either because I think 
they may interfere with the maneuverability. I like using the 
two instruments in the light, do you think it is necessary to 
pre-place them?

A: I think pre-placing the trocars allows you to enter an eye 
that is stable and an eye that you’re comfortable with as a 
retinal surgeon. We often do not re-pressurize those eyes well, 
and you are going into a hypotonous eye and I’ve seen some 
of my colleagues have some significant issues with that. I used 
to not pre-place the trocars but now I always do. 

I do not think it is a limitation to the anterior segment for 
me at all, but I think the important thing is to think through 
the process, so you understand why you are doing it and you 
understand what the risks are when you have made that risk 
benefit assessment. For those of you that are starting this but 
have not done this routinely, I would put the trocars in first.

If you have an intumescent cataract, do not turn on your 
infusion, do not proceed until you visualize your trocars in 
the intravitreal space. The trocars can be inserted with the 
infusion line unattached and what has made that possible 
are the valved cannulas, it really has been a game changer for 
me. You can do a lot of the surgery and it is always elegant. I 
think you and I have practices that allow us to be outside of 
the norm for many practices in the US and I think a lot of 
this gets driven by referral patterns and concerns within the 
community. 

C: Great talk. A couple of things. The history of this is that 
the very first cases of combined surgery actually came from 
Bascom Palmer with George Blankenship, Harry Flynn, and 
myself way back in 1989, very different surgery than what 
we do today. I did want to emphasize, I really do think it’s 
important to put a suture in the cornea way back in 2010, 
when clear corneal surgery first developed and there were 
several published complications of clear corneal surgery with 
combined vitrectomy. As soon as you put posterior pressure 
on the wound, the wounds open and we had choroidal 
detachment, choroidal hemorrhage and IOL dislocation, so 
I really do think it’s important to place a suture. We use a 
10-0 vertical suture. I have an anterior segment surgeon do 
their usual surgery, and then I do the vitrectomy completely 
separately. The one benefit of that is that everybody could get 
their usual procedure. 

C: This is not financially remunerative to our colleagues 
and ourselves. It is like doing bilateral same day injections. 
I think it would be nice for us to identify things that we do 
that are better for our patients for which we get grief for, and 
we get paid less to do. For example, one of my patients went 
to another office and they were getting bilateral injections 
and the way the doctor did their injections was to see them 
one day for one eye, bring them back and inject them, see 
them the next week for the second eye, bring them back and 
inject them. It’s kind of sad because I have an MBA, but I’ll 
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Complex Macular Pathology

• Macular pathology continues to evolve as a 
surgical target 

• Vitrectomy surgery aimed at stabilizing anatomy 
is associated with improvements in visual 
function

Complex Macular Pathology
• Advances in surgical instrumentation have 

improved outcomes, limited patient concerns, and 
extended indications for surgery

• Microincisional vitrectomy surgery is evolving 
“gold standard” for management of macular 
disease
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tell you I’m a bad businessperson because that is not what 
really drives the things that I do. There is going to be a lot of 
discussion going forward about cost of practice. When you 
have cost of practice discussions, people talk about value, 
but it’s none of the values that are important to us. I think 
that it is going to become important for us as a society going 
forward to advocate for what we do and the value that it has. 
I think it is really underrepresented and we are undervalued.

C: In America definitely.

C: I had another comment where I had written something 
in the middle of COVID and I was making a point that we 
were frontline providers and somebody really pounded back 
at us and I’m sitting there thinking “I saw 75 patients today” 
and we are inches away from our patients and touching them 
while we examine them to provide some of the best care 
available and I don’t know what your definition of “front 
line” is, but I really feel that people were not thinking of what 
that meant. Now, having said that, we were starting to see 
vision loss that accompanies a lack of targeted care during 
COVID, and it is looking like it is significant. We reported 
on differences in three tertiary care centers. We used Miami, 
Boston and we used Don D’Amico’s center in New York, 
and we had three totally different approaches. Having said 
that, the impact on care was much greater when systems were 
not able to provide care to their patients.

C: We recently did a study that Stan Chang also did 
comparing combined vitrectomy surgery with cataract surgery 
and comparing refractive outcomes. The gist of it is that 
refractive outcomes with combined surgery are just as good as 
cataract surgery alone.

C: I remember one meeting with Steve Charles and he said 
“you are not a refractive surgeon.” To this I said “No, I’m not 
Steve, but I can hit a quarter of a diopter refractive error 95% 
of the time.” Steve was surprised. We are good at what we do, 
so I think that study is correct. We had published on some 
of the complexities of IOL calculation in our unique patient 
population and I think we are better at doing that than our 
anterior segment colleagues are. They are great when it comes 
to refractive IOLs and I do not even bother to touch that, but 
I think when you are looking at complex macular pathology 
and deciding what is going to be a targeted IOL, many of us 
do that better because we understand that pathology. We 
live and breathe it every day. I agree when you go into an eye 
fresh after surgery, even though there’s no suture in place, 
most of us put a stitch in right away and I don’t even think 
about it anymore because I’ve been burned too many times 
trying to stabilize the eye under viscoelastic. There are a lot of 
nuances to this.

One of the unique things about having great surgeons is that 
we can approach things in very different ways. I want us to 
be looking at our data and assessing our outcomes and be 
willing to stand up at a podium and present data as opposed 
to just talk about something that we could do or have done a 
few times. 
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Complications
Intra-op/Post-op

(surgical cases = 648)
Iatrogenic HST/RD 0 cases (0%)
Capsular tears 25 cases (3.9%)

PC IOL 648 cases (100%)

Endophthalmitis 0 case (0%)

Hypotony (IOP < 5) 4 cases (0.06%)

Surgical Approach
• 23/25+ gauge trocar placement
• Intravitreal infusion confirmed
• Clear cornea phacoemulsification 

(torsional) with acrylic foldable three 
piece IOL

• Corneal wound sutured
• Three port MIVS vitrectomy, 

membrane peeling, laser, IVTA

Demographic Information

Mean Age (range) 66 years (range 28-93)

Sex 324/611 (53%) women

Vitreoretinal pathology
648 eyes/611 patients

343 (53%) Intraocular tumor

169 (26%) ERM/VMT
136 (21%) TRD/PDR

Median follow-up (range) 26.9 months (12-60)

Combination MIVS pars plana vitrectomy and 
phacoemulsification 

Study Design - MOOR

• Retrospective review of prospective case series of 
23/25+ gauge MIVS/Phacoemulsification
• 648 eyes of 611 patients with co-morbidity of vitreoretinal 

disease and cataract felt to be visually significant

• Evaluated intra-operative events, anatomic 
and visual acuity outcomes

Instrumentation Advances
Microincisional Vitrectomy (MIVS)

• Improved trocar entry systems
• High speed vitrectomy cutting
• Improved aspiration and fluidics
• Small gauge, high luminence endoillumination
• Widefield vitreoretinal surgical viewing

Vitreo-retinal Diseases and Cataract

• Cataract surgery after vitreo-retinal surgical repair 
may lead to recurrence of vitreo-retinal pathology

• Combined PPV and phacoemulsification ideally 
blends surgical access and rapid visual 
rehabilitation

Vitreo-retinal Diseases and Cataract

• Cataract is the most common co-morbidity in the 
majority of vitreo-retinal diseases

• Cataract progression status post vitrectomy 
surgery is often the major risk to progressive 
visual recovery

Complications
Late (mean 24 month followup)

(surgical cases = 648)
ERM 11 cases (1.7%)
Vitreous Hemorrhage 21 cases (3.2%)

PC IOL Displacement 4 cases (0.06%)

Endophthalmitis 0 case (0%)

Retinal Detachment 12 cases (1.8%)
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Current Standard
• Anterior segment management of 

visually significant cataract followed by 
second surgery with MIVS pars plana
vitrectomy

• Early, non-visually significant cataract 
managed by MIVS pars plana
vitrectomy followed by early 
phacoemulsification

Reality Check
• Not currently possible as a realistic 

standard of care in the US
• Conform to current referral standards
• Appreciate implications of combined 

pars plana vitrectomy and 
phacoemulsification

• Existing standard outside of US

Conclusions
• Combined anterior and posterior surgical 

management associated with excellent single 
surgical procedure outcome 

• Outstanding early resolution of vitreoretinal
pathology and improved  visual recovery 

• Single surgery risk and recovery
• No significant concerns of hypotony,

endophthalmitis or retinal detachment

Study Limitations

• Single institution (MOOR)
• Single surgeon (TGM)

• Unique clinical practice focus
• (ocular oncology)

• Retrospective review, prospective series

Visual Acuity Outcomes
LogMAR Visual Acuity

• Baseline 0.983 (20/192)
• Three months 0.810
• Six months 0.675
• Twelve months 0.371 (20/46)

Overall greater than 3 line visual gain 
557/648 (86%)
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Early Vitrectomy Surgical Intervention 
Recovers Both Visual Acuity and 
Function

MARIA H. BERROCAL, MD

SUMMARY
Diabetic retinal detachments are 
difficult to repair, pose significant 
challenges, and can have poor 
visual and anatomical outcomes. 
An attached posterior hyaloid is 

associated to progression of retinopathy and to tractional 
retinal detachment. Tractional and combined tractional 
and rhegmatogenous detachments in young diabetics can 
be some of the most difficult cases faced by a vitreoretinal 
surgeon. The best approach in these cases is prevention. 
Early vitrectomy with hyaloid removal in eyes with advanced 
diabetic retinopathy and an attached or partially attached 
posterior hyaloid can stabilize eyes permanently and prevent 
progression to retinal detachment.

NOTES
With the long-term follow up Dr. Berrocal has with her 
diabetic patients, she has a unique, expert perspective on this 
disease and shares nuances about it. 

Type two diabetes mellitus (T2DM) is increasing and is 
being observed in younger individuals. 355,000 new cases of 
T2DM are being diagnosed yearly with over 6,000 cases per 
year occurring in children and adolescents. This will pose 
a challenge for the retinal surgeon given that young T2DM 
patients will have an attached hyaloid and Dr. Berrocal 
notes that these patients may behave similarly to a type one 
diabetic. This trend is expected to increase 50% in the next 
decades. 

Although time has passed since the Diabetic Retinopathy 
Vitrectomy Study (DRVS), performed in 1985, the results 
remain impactful given the follow-up was four years. Since 
diabetes is a chronic disease, short term follow-up for 
retinopathy is meaningless. The DRVS had a vital take home 
message: early vitrectomy is better. Early vitrectomy resulted 
in better visual acuity outcomes, particularly in type one 
diabetes mellitus (T1DM) patients and the more severe the 
disease, the greater the benefit. Dr. Berrocal suggests this is 
related to the state of the hyaloid. T1DM patients do poorly 
because of the attached hyaloid in contrast to T2DM patients 
who, in the past, tended to be older with posterior vitreous 
detachment (PVD). At the time of DRVS, intraoperative 
laser had not yet been introduced and instruments were 

more rudimentary. This speaks to the impact surgery has 
in these patients given surgery would have been more 
technically difficult and highlights the impact of removing 
the posterior hyaloid.

With the advancements in vitrectomy, surgery has become 
much safer, and surgery should no longer be seen as a last 
resort for diabetic retinopathy. Vitrectomy can now be 
viewed as a possible long-term solution for this chronic 
disease. As Dr. Berrocal says “the attached hyaloid is the 
enemy” and notes that studies often do not separate patients 
with a PVD from those with no PVD or partial PVD and 
that these patients are completely different. This lack of 
distinction renders it nearly impossible to make relevant 
conclusions from studies. The importance of this distinction 
is highlighted in a study by Ono et al. following 400 
diabetic patients over three years. In patients with no PVD, 
retinopathy progressed in 44% and if there was a partial PVD 
with a thickened posterior hyaloid, all progressed during 
those three years. If they had a complete PVD, none of the 
patients progressed. These findings imply that the PVD is 
protective in this disease. 

Dr. Berrocal cautions that proliferative disease can progress 
quickly, and it is not an uncommon sentiment for surgeons 
to reflect that they wish they had done surgery at an earlier 
stage. PRP and anti-VEGF can be effective, especially in 
the setting of a total PVD. Dr. Berrocal notes that younger 
eyes will continue to progress despite treatment with both 
modalities, and this has been documented in many series. 
In Protocol AB from the DRCR.net, 205 eyes with vitreous 
hemorrhage were randomized to aflibercept versus vitrectomy 
with PRP. The mean age was 57 years and was composed of 
approximately 17-18% type one diabetics. During the two 
year follow up, worse visual acuity results were noted at one 
month with aflibercept, to be expected since the vitreous 
hemorrhage does not clear quickly, but the study reports 
similar visual acuity results at two years. Dr. Berrocal brings 
attention to the fact that the study was only powered to 
detect an eight-letter difference and was underpowered to 
detect a benefit in vitrectomy. Additionally, when examining 
the study supplements, 42% of the patients in the aflibercept 
arm had previous PRP and 55% of the vitrectomy arms 
also had previous PRP. Therefore, these patients are not 
treatment naïve. 22% of the eyes treated with aflibercept 
went on to develop traction retinal detachment versus 13% 
in the vitrectomy group. This subgroup analysis needs to 
be emphasized because if these are the results obtained 
regarding complications, upwards of 42% of the patients 
already had PRP and these studies have optimized follow-up. 
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Compliance in study data and real life differ and 
approximately 25-54% of patients with proliferative disease 
miss appointments, for example due to illness, which is 
common in these patients. While PRP is vital in proliferative 
diabetic retinopathy patients, is not a permanent solution for 
those with an attached hyaloid. When looking at the PRP 
arm in Protocol S at five years, the mean age was 51 years old 
with more than 50% requiring more than a single full PRP 
session. From years three to five, 11% required additional 
laser. The mean number of ranibizumab injections that 
were required in addition to PRP were 5.4 injections and 
46% developed vitreous hemorrhage. Dr. Berrocal notes 
that this is relevant as even though the mean age was older, 
12% of these patients developed traction retinal detachment 
and approximately 20% required vitrectomy in the PRP 
population and 11% required surgery in the ranibizumab 
arm. 16% of all diabetics do not have health insurance 
and in working age individuals it is challenging to keep 
appointments for treatments requiring repetition, such as 
anti-VEGF and multiple PRP sessions. All these nuances 
must be taken into account when developing the treatment 
plan for the patient.

There are safety benefits to consider when selecting treatment 
for these patients. When looking at data of the risk of 
death with monthly ranibizumab or aflibercept over two 
years only in diabetics compared to sham from the VIVID/
VISTA RISE and RIDE, there was a threefold risk of death. 
Therefore, anti-VEGFs in diabetics may not be a completely 
innocuous treatment. 

Dr. Berrocal comments on the cost of vitrectomy and that, 
at first glance, this may be a deterrent. However, in a study 
published from Bascom Palmer, the conclusion was the 
two-year total costs of treatment comparing vitrectomy 
with that of PRP were similar. This goes back to Protocol S 
where additional treatments in patients treated with PRP 
were required, whereas patients treated with vitrectomy 
and PRP can remain stable for years, reducing the need for 
other treatment modalities. This cost-effectiveness due to 
the reduced treatment burden is attributed to decreased 
rebleeding, decreased occurrence of progression to traction 
RD, and reduced incidence of macula edema. Worldwide, 
the cost of vitrectomy fluctuates between $1,500 and $4,800, 
and is very cost effective compared to frequent anti-VEGF 
injections. Cataract progression is a consideration associated 
with vitrectomy if the patient is young, but Dr. Berrocal 
recommends against aggressive removal of the vitreous 
posterior to the lens, and this can be minimized.

In a series by Dr. Berrocal with an eight-year follow-up, she 
operated on the worse eye due to vitreous hemorrhage or 
a traction retinal detachment. The mean post-operative 
visual acuity in eyes treated with vitrectomy was 20/80. The 
better seeing eyes, which was usually treated with PRP at 
the time, over time developed a visual acuity of 20/400. In 
the vitrectomized eyes, only 8% resulted in vision of hand 
motions or LP compared to 36% in the non-operative eyes. 
This was largely due to loss to follow-up. In the vitrectomized 
eyes, 16% needed additional laser, 12% required re-operation 
and 40% had cataract progression over the course of the 
eight years, whereas the non-operative eye group resulted in 
72% requiring additional laser, 60% requiring vitrectomy, 
72% developing tractional retinal detachments with 16% 
combined tractional-rhegmatogenous detachments and 16% 
were deemed inoperable. Cataract progression was 24%. 

In conclusion, the advantages of early vitrectomy are clear. 
Vitrectomy can reduce subsequent retinal detachment, 
complications, and visits. The treatment burden is reduced, 
and compliance becomes less of an issue. The overall cost 
can be significantly less than with other treatments. Most 
importantly, there is improved outcomes. Long-term studies 
are vital when determining ideal care for these patients and 
the status of the vitreous is a pivotal determinant for selecting 
the ideal treatment for each patient. 

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator | 
P: Panelist

C: My first comment is that over 50 is not old. Come on.

A: Of course not. You know, I still consider myself a child. I 
don’t know about you.

C: One of the fun things with Maria is that she’s really a 
thought leader and she does push us and provoke us to think 
a little differently. You do it with great videos to show us what 
you do, but I’m also appreciative when you put your data 
together to share. Questions?

Q: I also have a lot of young patients who are type 1. Type 2 
present with very aggressive PDR, massive neovascularization 
and you know where they’re headed and eventually, they’re 
going to need vitrectomy. What is your approach as far as 
treating them before the vitrectomy? Do you prep them with 
injections? How many injections do you do? Also, do you do 
PRP before doing the vitrectomy? Some people advise to get 
PRP in before doing the vitrectomy, but I’m just not sure that 
that really makes your job any easier, just because sometimes 
it makes it harder to pull off that hyaloid.
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A: I do not like pre-treating with anti-VEGFs unless it is a 
very bad traction detachment with a lot of vascularization 
that I think are going to bleed a lot because of concern lost to 
follow up prior to surgery. If surgery is for severe PDR with 
mild vitreous hemorrhage or just a small traction RD, I pre-
treat them with PRP, particularly in the periphery, because I 
think it does several things. I think when peeling the hyaloid 
it doesn’t make it that much harder, but it gives me the extra 
safety in the periphery that when I am pulling the hyaloid off, 
you get less likely to get detachments in the periphery and I 
think it stabilizes the eye a little bit more. If I can get PRP, I 
do it in periphery a week before and then I schedule them for 
surgery. I don’t know if that’s the correct way but that’s what 
I do. If someone needs surgery right away, then I perform 
laser in the OR. I like getting an angiogram just to see how 
much ischemia there is because in some patients the PRP has 
to be a little more aggressive if the ischemia is more posterior 
to the equator. We have moved back to less aggressive PRP 
compared to what we used to do in the past, but I think it’s 
important to cover all the areas of ischemia.

C: I think that’s the great question. We do it so differently. 
We used to always try to put laser in. I don’t pre-laser 
anymore, but I do inject virtually every patient that I 
take to the OR. Steve Charles has argued against lasering 
intraoperatively because of the concerns that he’s had with 
induced ischemia. I’m the opposite. That is when I laser.

C: It’s easier.

C: In the past, we always lasered. That was a huge advantage 
to us preoperatively. If you had the opportunity and you’re 
going to the OR and it’s a vitreous hemorrhage case where 
you could put PRP in, who PRPs first before they go to 
the OR? Who goes to the OR and PRPs in the OR? And I 
know that if you PRP first, you also supplement in the OR 
also, so we get that. I think this has to be individualized to 
that patient and you’ve really argued well for the comment 
of when to inject and potentially how that injection may 
alter the surgical procedures. We are entering territory 
that’s relatively uncharted. We’ve been doing vitrectomy 
forever but this concept of earlier vitrectomy with advanced 
instrumentation, I think that’s a newer frontier for us. So I 
think that that’s a different thought. Question?

Q: When intervening early, what constitutes early? If a patient 
comes in with vitreous hemorrhage, do you go in within 
a couple of weeks? Or if you see a PDR with a boat shape 
hemorrhage with an attached hyaloid, is that something that 
you would go in on? What point is early for you?

A: My concept of early has been getting earlier all the time. 
If they have a vitreous hemorrhage, I take them to the OR 

if they have an attached hyaloid. I explained to them why. 
If they have a boat shaped, the same thing because they 
have an attached hyaloid and I know that over time those 
patients are going to do badly. I’m questioning if patients 
with a high degree of ischemia on an angiogram and the 
hyaloid is attached, even though they don’t have a vitreous 
hemorrhage or a tractional detachment, I think those eyes 
would do better with a vitrectomy and significant laser in all 
the ischemic areas. As you saw in my video, in the patient 
that I was expecting to peel everything off very easily, we saw 
the subtle neovascularization that were firmly adhered to the 
hyaloid. I think preventing that is useful in these sites because 
that type of surgery is not as easy because it is fibrotic. I’m 
trying to peel it, but it’s really attached. I think earlier is 
probably better when the hyaloid is attached. Again, a patient 
with a PVD is a completely different beast.

C: There is some argument about how to assess for PVD. 
There’s been some recent focus on using OCT at the optic 
nerve head to really look for the attachment of the hyaloid 
and it’s a rapid screening test. I think that’s been presented 
by Rick Spaide and some others.

A: Yes. I use OCT if I have doubts. If I see the Weiss ring 
then you know there’s a PVD.

C: How many people with a new vitreous hemorrhage wait 
three months before they would consider operating? Two 
months? One month? We’ve said some things at this meeting 
that would have been heresy if discussed in the past, and this 
is one of them. We used to say that you never operate on a 
vitreous hemorrhage without the opportunity for it to clear 
and you always put PRP in. That made sense at that time. 
You’ve given us a lot to think about regarding moving earlier. 
I think most of us have been moving to earlier vitrectomy. I 
think we’ve been doing that in the absence of good literature 
to support us. There are no good clinical studies to support 
that and I think that’s where practice patterns become a little 
bit controversial because sometimes it’s hard to get good level 
one evidence to be able to answer some of these incredibly 
common clinical questions that we see in our office literally 
every day.

C: I have a comment Tim. It’s interesting because in the UK 
a vitreous hemorrhage is considered an emergency and they 
do surgery within 24 to 48 hours. The assumption is that you 
could have a break or a detachment. You can’t assume that. 
I thought it was very surprising especially with a socialized 
medical system.

C: It’s like a cataract in Florida.
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C: But this is in Great Britain under the government system. 
So, there’s no economic incentive to do early vitrectomy.

C: One of the things that gets people in trouble is the legal 
impact of vitreous hemorrhage and how you evaluate and 
document. Remember that the gold standard still is a 
depressed indirect ophthalmoscopic evaluation, or the use 
of ultrasound to document that there’s not a tear. Could 
you comment on that quickly and then we’ll go to more 
questions? Do you have a comment on that one, Tim?

A: I think it’s important to understand how the PPPs are 
put together and this is where we get into battles with the 
methodologist because if you look at just the level of data, 
you will not be getting what you’ve presented, I believe you, 
but we will not be able to put that in a preferred practice 
pattern because there’s no level one or even level two data. 
Level three is the lowest and then the last is expert opinion. 
It’s not just based on data and we have a group of people that 
sit down and we have clinical judgment added to the level 
of data and this is where we fight with the methodologists, 
because the methodologists will say, “You don’t show us any 
data. You can’t make that claim” and we say, “yes, we can,” 
for reasons that Tim (Murray) is pointing out and that is, 
we know that technology is different, we just don’t have the 
data yet. So that’s not really the role for PPP. I will be giving 
a talk at the Academy this next year on how the PPPs are put 
together, because I think it’s important to understand, and 
they do have medical and legal implications but you’re at the 
front end of it and we kind of work from the backend.

Q: I just want to say one thing about level one evidence, 
which I fully believe in. If we looked at only level one 
evidence to take care of our patients, we’d be looking at 
two-year data on all these things. Then we have patients we’ve 
been treating with anti-VEGF, we’ve been doing surgery 
on, and that doesn’t exist in really good level one data. It is 
important for us to bring this body of work to the reality of 
what we do. I think it’s very difficult. I’m grateful that the 
PPP doesn’t say, “Oh, you have to do this”. It is a tight rope 
that you walk. 

First, Maria, I love your talk. I fully agree about the vitreous 
and this is how I evaluate all my patients and it’s all about the 
vitreous. When I evaluate the diabetics with hemorrhage, it’s 
always with an ultrasound and/or with an OCT. I think part 
of the reason that it is not well documented in the literature 
is because we’ve never been able to grade if somebody has a 
PVD or not and it is difficult to get ultrasounds standardized 
into studies, which I have tried desperately to do for many 
years. What I do is if they have an acute PVD and they have 
a vitreous hemorrhage and they are largely separated, and 

there’s just a little tag on the NVD, they’re going to clear. If 
they have multifocal adhesions and it is taught, they’re never 
going to clear. They go to the OR.

So that’s how I make my decision. I do believe a good 
vitrectomy is the nicest thing for a diabetic, for the rest of 
their life. Those patients are scared every time they bleed, it 
is horrible. They have this hanging over them all day, every 
day. Getting a great vitrectomy, stopping their bleeding is the 
most wonderful thing we can do for them and then the other 
thing is I don’t use much anti-VEGF before surgery and I 
also don’t use epinephrine intra-operatively. I want to know 
what you use in your infusion fluid for these patients and if 
you use epinephrine?

A: I don’t use epinephrine. I just use BSS and I don’t pretreat 
them all with anti-VEGF, unless it’s a really bad traction 
detachment or combined tractional rhegmatogenous 
detachment that is super vascular, then I know it’s going to 
be challenging regarding hemorrhage. I try to inject them 
within five days of the surgery once they’re cleared. These 
patients are so sick and I’ve had patients that arrive at the day 
of surgery and they have a fever or they have an ulcer in the 
leg. These things happen. 

I’m assuming everybody’s using valved cannulas, right? Prior, 
we would have those pale white chalky optic nerves because 
surgeries were five hours.

C: Comment again on the ultrasound, prior to OCT, Yale 
Fisher and I were studying the vitreoretinal relationships with 
ultrasound and the one problem with OCT is you can’t do 
kinetic evaluation. So I still think we should consider using 
ultrasound to really determine if a patient has a complete 
PVD. You’re going to miss the periphery if you only do look 
at the nerve.

A: I don’t think it’s assessing complete PVD. I think it’s 
assessing for release at the optic nerve head and I think 
there’s some good data that shows how you can do that and 
rapidly. I think ultrasound’s a lost art. 

C: It’s still useful.

C: One comment about the ultrasound. I have found the 
biggest reason that ultrasounds are not done is that it takes 
so long to put the patient data in the ultrasound machine. I 
have a tech bring it in and load that.

C: That’s a good point.

Q: I’m glad that you cited the DRVS study. That has always 
been hanging in the back of my mind. At that point in 
history, it was felt that the posterior hyaloid was bad. Even 
then, if you removed the posterior hyaloid, you didn’t even 
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Diabetes in the USA- 2018

• 34 million diabetics (10.5% population), 7.3 million undiagnosed


• 1.6 million Type 1, 187,000 under age 19


• Type 2 among youth increasing


• 18-44 y- 355,000 new cases yearly


• >6,000 new cases in children & adolescents


• Expected to increase by 50% in the next decades


• Markedly increased incidence of Type 2 DM among youth

Early Vitrectomy Surgical Intervention

Maria H Berrocal MD

Berrocal & Associates


San Juan, PR
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Vitrectomy for Diabetic Complications

DRVS results-1985

• Eyes with advanced PDR with and without severe VH randomized to 
vitrectomy within 1-6 months, or vitrectomy after 12 months


• PDR without hemorrhage-327 eyes: 4y results


• Early Vx better VA outcomes


• Type 1 DM better VA outcomes with early Vx than delayed


• The more severe the disease the greater the beneÞt of early vitrectomy


• Previous PRP increased chances of good vision
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have to do laser anymore. They didn’t even allow laser as part 
of that study. They were not allowed to have PRP before or 
during the procedure. What they found was that if you had 
extensive fibrous proliferation, with no vitreous hemorrhage 
you could do the vitrectomy and see if you could cure that 
patient of proliferative diabetic retinopathy and the patients 
who had vitrectomy had better visual acuity. The problem 
was that there were type 1 diabetics that got neovascular 
glaucoma and went NLP and there was a higher rate of NLP 
vision in those patients. So all of a sudden I’m thinking that, 
“Well, why was that?” it’s with what we do right now, if you 
do a PRP either before or during surgery, you will cut that 
risk of NLP vision down. So now you have a rationale for 
somebody with extensive fibrous proliferation. If there is even 
a few disc diameters of NVE or something somewhere that 
you think is going to progress or cause a problem, there is 
some scientific background that justifies going in there.

Now when I see a patient with a vitreous hemorrhage, I’ll 
look back and I’ll say, “Well, it’s just a little bit of NVD and 
if I got some PRP in there and it regressed, this patient is 
probably going to do just fine. I don’t have to do a vitrectomy 
and I’m willing to wait a few weeks for that blood to go away 
to make that decision. However, if I look back and I see 
through the blood that there’s several disc diameters of NVE 
or NVD and that’s where the blood came from, based on the 
DRVS you should be able to go back there and improve their 
visual prognosis rather than wait on it. 

Now the other downside of the DRVS is, “Do you know 
what early vitrectomy was then?” Before six months, right? 
People were waiting six months back then. That has always 
been in the back of my mind and now we have better 
instruments. We’ve got bevacizumab that you can inject 
before, which I used to do, and I still would do if I were 
doing more surgeries right now and it makes the bleeding 
less. You got the small gauge vitrectomy, all these tools to do 
exactly what you’re doing. Get in there early, because when I 
looked at our visual results, pre-op versus post-op, they all fell 
right on that line. You got to get it before the macula comes 
off. So, early vitrectomy if you see this fibrous proliferation. 
That’s how my surgical approach has evolved.
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Protocol AB DRCR.net - 2y
• 205 eyes with VH randomized to aßibercept vs vitrectomy with PRP- mean age 57y


• Worse Va results at 1 month with aßibercept,(9 inj) similar at 2y


• Only powered to detect 8 letter difference-


• Underpowered to detect a beneÞt of vitrectomy


• 17% of aßibercept & 18% of vx eyes had Type 1 diabetes


• 42% of aßibercept & 55% of vx arm had previous PRP


• 22% of eyes tx with aßibercept developed TRD vs 13% vx group


• 49% of eyes tx with aßibercept developed recurrent VH vs 15% vx group


• 29% of eyes tx with aßibercept had persistent neovascularization vs 3%

• 3x risk of death with monthly Lucentis or Eylea for 2 years in diabetics compared to sham—
metanalysis from Vivid, Vista Rise and Ride-Avery, Jama Oph,2016

Treatment interruptions common in DR patients- 25-54%

Compliance
• 25-54% of patients with PDR miss 

appointments
• Associations with treatment 

interruptions-
• Illness, non-compliance, financial, 

age

• PRP not total panacea protecting 
against non-compliance
• Over 40% of eyes treated with PRP 

develop VH
• Even within clinical trials eyes with 

PDR can progress to require Vx
• 19% required Vx in Protocol S at 5 Y 14 months progression despite PRP-over 2,000 spots

20/25 CF

PRP not a permanent solution in diabetics with attached hyaloid

PRP not a permanent solution in diabetics with attached hyaloid

PRP arm in Protocol S 5y - mean age 51

• Only 49% required a single PRP
• Years 3 to 5 -11% additional PRP
• Mean 5.4 ranibizumab injections needed
• 46% developed VH
• 12%TRD
• 19% underwent pars plana vitrectomy (11% ranibizumab arm)
• 4% NVG

The attached hyaloid is THE ENEMY

45 y/o: 2 month progression to TRRD 

The attached hyaloid is THE ENEMY

56 y/o attached vitreous - 3m  progression- had >2600 PRP spots

The attached hyaloid is THE ENEMY

Eyes of diabetic patients with or without PVD behave differently


Retinopathy progression at 3y- 403 pts
No PVD- 44% progressed

Partial PVD with thickened posterior hyaloid-100% progressed

PVD with collapse- 0% progressed

Eyes with total PVD stabilize long-term, do not develop TRD or disease progression

Ono, R., Kakehashi, A., Yamagami, H. et al. Prospective Assessment of Proliferative Diabetic Retinopathy with Observations of Posterior Vitreous Detachment. Int Ophthalmol 26, 15–19 (2005).

DRVS

• Early vitrectomy best in Type 1 diabetics


• Longer duration of disease with an attached hyaloid


• Vitrectomy equipment rudimentary


• 20g, cutters were 1,000 c/m, no endolaser


• Complications frequent


• Advancements in vitrectomy surgery since 1985 have dramatically reduced complications & 
optimized outcomes


• Despite this, vitrectomy is performed for very advanced disease-often as last resort


• Considering Vx as a long-term solution to prevent DR complications & preserve vision

• Vitreous hemorrhage group-616 eyes: 4y


• Eyes with Type 1 DM better outcomes with early vitrectomy


• Eyes with Type 2 DM similar outcomes with early or late Vx


• Eyes with early vitrectomy more likely to have 20/40 or better VA at 2y


• NLP in 20% or eyes with VH irrespective of intervention

The Diabetic Retinopathy Vitrectomy Study Research Group. Early vitrectomy for severe vitreous hemorrhage in diabetic retinopathy. Two-year results of a randomized trial. Arch Ophthalmol 1985; 103:1644–1652.

Vitrectomy for Diabetic Complications

DRVS results-1985
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8 year follow up of eyes undergoing early vitrectomy in one eye 
and PRP in the other eye N=60
< 50 years of age
Post-op procedures needed (during the 8 years)

Vitrectomized eyes
16% laser
12% reop
40% cataract 
progression

PRP eyes
72% laser
60% vitrectomy

72% developed TRD
16% TRRD
16% inoperable

24% cataract progression

8 year follow up of eyes undergoing early vitrectomy in one 
eye and PRP in the other eye N=60
< 50 years of age

Vitrectomized eyes

Mean post-op Va-20/80

88% improved 

8% HM-LP

PRP eyes

Mean post-op Va-20/400

24% improved 

36% HM or less

20% NLP

Short follow-up meaningless in younger diabetics-lifelong disease

• Look for long-term solutions-they will be diabetic for many decades


• Gastric bypass surgery can reverse diabetes in Type 2 obese diabetics
Yoshino, M., et al. (2020) Effects of Diet versus Gastric Bypass on Metabolic Function in Diabetes. New England Journal of Medicine. doi.org/10.1056/NEJMoa2003697.

Cost of Vitrectomy- outside of the US

A treatment that offers long-term 
stabilization with reduced treatment burden

Indonesia- less than $1,000

Philipines- $2-3,000

UK- $ 2200-4,000

Thailand- $ 3900-4200

India- $ 3,300

Worldwide-$ 1500-4800

US 13,700

Cost of Vitrectomy

The imputed 2-year cost for treatment was $8151 ($4858) in the facility (nonfacility) setting- similar to cost of PRP 
treatment- BUT

Protocol S 5y data

50% of PRP tx eyes require supplemental treatment

19% can require vx as per Protocol S

46% developed VH

38% developed DME


Eyes treated with early vitrectomy and PRP in the OR remain stable for years

Cataract progression minimal

Need for other treatment modalities reduced


Pars plana vitrectomy not only cost effective but reduces the follow-up burden

Re-bleeding VERY rare

No progression to TRD once hyaloid is detached

Reduced DME once hyaloid peeled 


Anti-VEGF should be used with extreme caution as sole treatment

                 of PDR in diabetics without a total PVD

Va 20/60, Avastin & PRP 650 spots Missed f/up for 4 months due to hospitalization- Va CF severe TRD

Mean age of patients in most series treated with anti-VEGF over 50

Anti-VEGF should be used with extreme caution as sole treatment

                 of PDR in diabetics without a total PVD

11 days post Avastin OD

Anti-VEGF should be used with extreme caution as sole treatment

                 of PDR in diabetics without a total PVD

• Eyes lost to follow up did worse if treated with anti-VEGF than PRP


• 33% of anti-VEGF eyes developed TRD vs 2% of PRP treated eyes


• 54% were complete LTFU at 6 m, and 52.4% at 1y


• 17.7% of PDR patients are Interval LTFU for 6m, 10% ILTFU for over 1 y


PRP pt lost to f/u 2y-NLP
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Advantages of early vitrectomy in diabetic retinopathy

• Prevents TRD and TRRD


• Stabilizes eyes PERMANENTLY


• Reduces complications and subsequent treatments


• Treatment burden is reduced, compliance becomes a  reduced issue


• Cost is signiÞcantly less than other treatments


• 4x more eyes end up HM or less in the non Vx eye arm<50y


• 2.5x more eyes end up cf or less in the non Vx eye arm in >50y

Think outside of the box

• Surgery should not be a last resort!


• Vitrectomy to prevent complications of 
diabetic retinopathy


• TRD, TRRD, VH, DME

32 y/o Type 1 DM

6y post-op Va 20/30

Early Vitrectomy is the Best Prevention

Progression of TRD in 3 weeks

Early Vitrectomy is the Best Prevention

Progression of TRD in 8 weeks

Vitrectomy as prevention, not last resort

• Early vitrectomy if PDR or very severe NPDR without PVD


• Removal of vitreous easier


• Prevents VH, TRD, DME 

20/3012y post Vx

Vitrectomy results

• Branisteanu-1267 eyes-VH, ME TRD, RRD, NVG


• 72% improved Va


• 28% = or decreased


• 11% decreased


• 73% better than 20/200


• Between 25-40% of other eyes in patients undergoing Vx will need a Vx in the 
fellow eye


• HOW CAN WE DO BETTER?

Clin Experiment Ophthalmol 2004; 32: 397–403.

Vote BJ, Gamble GD, Polkinghorne PJ. Auckland proliferative diabetic vitrectomy fellow eye study.

33 y/o had early Vx OS, OD advanced to TRD/VH requiring Vx

20/25 ou
EARLY VITRECTOMY IN YOUNG DIABETICS MAY BE BENEFICIAL
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Think about the patient-not just the eye

43 million in poverty- 14% of the population

20 million in extreme poverty

43.4 % of adults 19-64y inadequately insured

Individuals without insurance in 2020: 

31 million-12% population

1/2 of uninsured diabetics are 
undiagnosed

16% of all diabetics do not have health 
insurance

Working age individuals with diabetes are pressed for time to 
keep medical appointments

Patients without insurance or with less coverage are 
particularly challenged with the cost of care for diabetes

3x increased risk of death at 2y with Eylea & Lucentis 

PRP has an important role in this population

Early vitrectomy in this population may save 
many eyes especially among the young 
individuals with diabetes with attached hyaloid

Status of the vitreous to determine ideal treatment for each patient

Early Vitrectomy- may be the panacea 
for diabetics with an attached hyaloid

PRP or anti-VEGF can be effective in many eyes, particularly if total PVD


Younger eyes with attached hyaloid can continue to progress


Even eyes that seem stable with PRP when PVD develops can detach/bleed


Compliance a big problem in young diabetics

PRP eyes w attached hyaloid need to be followed for life

Vx eyes remain stable forever

When choosing tx,  age, status of hyaloid the key to decide tx
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PANEL 3: 
New Approaches in the 
Management of Posterior Segment 
Infections/Inflammations

MODERATOR:  
TIMOTHY G. MURRAY,  
MD, MBA
PANELISTS: 
ROBERT L. AVERY, MD 
MARIA H. BERROCAL, MD 
R.V. PAUL CHAN, MD, MSc, MBA, FACS

SUMMARY
This panel will discuss complex medical and surgical 
management targeted to improve outcomes for primary 
infectious/inflammatory retinal disease. This complex topic 
will be approached through case-based discussion. The focus 
will include advanced diagnostic studies, non-ophthalmic 
testing, utilization, and delivery of steroidal and non-steroidal 
therapeutics. Finally, the impact, and timing, of surgical 
management to improve visual functional and anatomic 
outcomes will be explored through surgical video and 
discussion. Decision making for combined treatments will be 
explored with active audience participation.

NOTES
Moderator: This is a patient with a family history notable 
for a sister who died from metastatic melanoma at the age 
73, cutaneous non-ocular. The patient had nine prior dilated 
fundus exams by the referring doctor and was referred by a 
retina specialist. The patient came in expecting to be treated 
immediately because they had significant fear of dying. I 
was expecting the worst. This is one of those good news 
situations, bad news discussions that you have, okay?

Panelist: What’s the good news?

Moderator: The good news was, I was pretty certain he 
wasn’t going to die from this lesion. The bad news was, how 
to have that discussion. One of the things that is interesting 
in my practice is that when I get a new referral patient 
and there’s a difference in the diagnosis, which isn’t that 
uncommon especially in the tumor cases that I see, I usually 
will say to my patients, “Your doctor did the best thing in 
the world for you. They got you here and they got you here 
because this is what I specialize in and this is my area of 
expertise.” That leads into the discussion.

Out of curiosity, I’m going to try the panel. How often do 
you see a situation where the patient comes in with one 
expectation of a diagnosis and it’s in fact different? Maria?

Comment: Thank you, Tim. I do often because oftentimes 
they send me a patient for laser because of something in the 
periphery, a tear or whatever and I don’t see anything or 
maybe it is paving stone degeneration. What I then say is “It’s 
great that they sent you here because what you have in the eye 
looks just like a tear, but with these special instruments that 
I have I am able to tell that it is not a tear and this is really 
great for you” or “they sent you here because I have special 
equipment to be able to look at the eye.” Years ago, there was 
a retina specialist who used to send me really bad cases and 
would tell all the patients that I had special equipment that 
nobody else had, and that I had to do his surgery.

Moderator: If you were in my neighborhood, I’d be sending 
you a lot of patients for that special equipment too.

Comment: That is usually what I say. I just say, “Look, since 
I’m a specialist, I have this special equipment to be able 
to image this really well”. In that case, the Optos is useful 
because you can show them.

Moderator: This is part of that imaging platform where 
you can show people something. One of the things that I’m 
cautious about with my staff, because I have really bright 
staff, is that sometimes they will say things that get everyone 
in trouble. I try to caution them to never put a referring or 
prior specialist in a bad position. I hate that. I have done a 
lot of medical legal representation for vitreoretinal specialists 
in the past and there are too many of our colleagues that are 
happy to say that something is malpractice at a drop of a hat. 
It is always interesting when that happens. The first thing 
I do is try to see who that person is if I have never heard of 
them. I do not think I know everybody, but usually I know 
most people and a retina specialist is not always a retina 
specialist and we’ll leave it at that. Usually, the ones involved 
in a lot of medical malpractice testimony, I think that they’re 
not doing our specialty service. Comment?

Comment: I’m in Long Island in New York City. You and 
I probably share a lot of patients between January and April 
when they head down to Puerto Rico. An example is that I 
do get a lot of patients who were referred for things like tears 
and for something like that, the folks in this room can take 
about 30 seconds and thoroughly discover what they have 
and tell them exactly what they have. Then a lot of patients, 
specifically the upper East side of New York patients say, “You 
know, Dr. X spent three hours examining me, and there were 
drawings all over the place and he called like 15 specialists. 
How do I know that what you did was adequate?” We have 
this expectation that we are going to go above and beyond 
what the initial doctor did. I tell them “If there is a funny 
smell in my house, it’ll take my mom four hours to figure out 
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where it’s coming from, but the plumber can find it in like 
10 seconds.” It’s about specializing. In this environment we 
live in, I think it is interesting to hear the panelists’ opinions 
on how to focus that discussion without insulting the other 
doctor. 

Moderator: When you are lucky to be able to image, that 
is huge. I think patients are visually focused, that’s number 
one. Number two, you’re still young. I’m not. So that helps 
a lot. One of the things that has helped is that most of us 
have practices where your patients talk about you in your 
waiting room and a new patient will be sitting next to a 
patient who says that you’re the only one in the world who 
could treat them. That little statement is as meaningful to 
that new patient as anything else. I do think that you need 
to understand where they are coming from and you must 
address it calmly, coolly, and professionally, and you need to 
do it without denigrating the person that’s referring to you. 
Some patients are not happy. There may be a time, if you’re 
lucky and you are in an academic practice, somebody else can 
step in the room and say, “So here’s another opinion.” Some 
patients are never going to be happy unless you give them the 
answer that they want, whether that’s the right answer or not.

Comment: I would just comment that in addition to not 
being in an academic center, just having an Optos and 
partners, I often will say, “I can get you my 10 partners and 
send them this picture and we can get a bunch of second, 
third, fourth, fifth opinions as well just to be sure. I just 
don’t think this looks like a tumor here.” It helps to be able 
to show the patient the image. It is invaluable for education 
and for convincing the patient that you know what you are 
talking about. Not everyone has an Optos but in my area the 
optometrists pioneered it and we get most misdiagnoses from 
optometrists with equipment that they have but do not know 
how to interpret. It could even be OCTs. When they all have 
an OCT, they see things that they think are detachments and 
it is central serous for example. It is interesting how many 
misdiagnoses I get from optometrists.

Moderator: The most common optometric referral when the 
Optos launched was for a melanoma and it was actually the 
thumb they were seeing.

Comment: A question I have is with COVID and in my 
opinion, having a family member, especially with our older 
patients, in the room can help so much, but then we have 
these rules where family must wait in the car. How do you 
deal with excluding family members and are we going to 
change that set up?

Panelist: I have a lot of elderly patients that have memory 
problems and we do all the testing without the family 

member. Then when the patient is with me, they call their 
family member at that moment to come into the office, so 
they are in the office a very brief time. I always do that with 
new patients. It’s nice to have a family member there for new 
patients.

Moderator: I agree. We tell our new patients to bring a 
family member. They sit in the car while they are imaged, and 
then they come in for the discussion. I don’t want to have 
a discussion in complex disease processes unless somebody 
else is there. If a patient is under the age of 18, a parent 
accompanies them continuously. If a patient has a mental 
status problem, we have someone accompany them in the 
office. I don’t know whether that is COVID appropriate or 
not, but it’s patient appropriate, but we mask, do symptom 
checking, and temperature screening. Vaccinations will also 
change this. 

Comment: How do you deal with a staff member who feels 
nervous because there’s an extra person in the room? 

Panelist: This happens to us a lot with the staff members. 
Staff just didn’t want the physicians bringing extra people 
in the room. I think that now it’s much more accepted. The 
bottom line is that, for those conversations, you need to have 
the family member there. For my practice also with the kids, 
we must have the parent. Even a young adult, who is 18 or 
19 years old, having their mother or father there helps with 
the discussion. The staff just have to realize that this is part of 
the patient experience and it’s part of the patient education, 
and it’s part of patient care. I don’t think there’s really a 
compromise on that one.

Comment: I’m almost embarrassed to say it, but my practice 
we don’t have a lot of kids. For most of the patients, we do 
not allow their spouse to come in unless they have mental 
issues or it was really necessary. Many of my partners and I 
enjoyed how fast the day went without the spouse asking the 
same questions that were asked last month. It was actually a 
slight benefit; I have to confess sort of abashedly.

Moderator: I think when we do this, we focus on what’s 
best for the patient. I believe giving your fellow colleagues 
the benefit of the doubt and then, if there’s a real question, 
I try to reach out directly to the referring doctor and have 
a conversation with them so it’s not a surprise. I do not 
want them to hear it from the patient, indirectly or through 
someone else in the family. Case number two. This patient 
was a 70-year-old veterinarian, 20/100 vision in each eye. This 
patient does six months in Florida, six months up North 
has had four years of bilateral ranibizumab.  This is the first 
time I am seeing the patient. The patient states “I don’t 
want to lose any more vision” and the first doctor at Bascom 
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Palmer that saw this patient said, “you should never have 
been injected, I don’t understand why you’re being injected 
and that should stop right now.” Thoughts on how that was 
handled at the number one eye institution in the country?

Panelist: Not well.

Panelist: Not well. I think that one of the things that 
Dennis and I talked about is this idea of what is futility of 
treatment? When should you stop treatment? I think those 
are unanswered questions and I think we’re all capable of 
addressing them differently. Would I be injecting this patient 
every month? Maybe that’s not the schedule that I would 
use but I think if it was the first time I saw this patient and 
they were asking me to be injected and I saw eyes that looked 
like this, I’d have a discussion about the risks and benefits 
and say, “while you’re here for six months, let’s try to be a 
little different in how we approach your eyes, and let me 
show you why I think that.” I’m curious. Is there anyone 
in the audience that would look at this person and say, 
“Absolutely, wouldn’t inject you?” I get that a lot because I 
have patients that get injected for radiation retinopathy and 
they don’t want to come to see me because I treat people 
from this entire region and often at the beginning, other 
colleagues in retina would saw, “there’s no benefit to treating 
you for radiation retinopathy” and there were some ocular 
oncologists, very well known, who believed that also. So, it 
was something I went through in my recent career of trying 
to push the envelope and it’s still very common to have 
patients be seen by someone that’s not familiar with that 
and will not treat them. How often do you inject them for 
radiation retinopathy? 

Moderator: The key to radiation retinopathy is that you treat 
it a lot like you treat other vascular diseases. Image them early 
with OCT, recognize a component of leakage that involves 
the fovea. We’ve got data that says you can even let them 
have a minor decline in vision before you institute therapy. 
I have data that says you don’t have to treat it if it is 20/20. 
There’s some data that’s come out from other institutions 
about prophylactic therapy for radiation retinopathy where 
they start treating before they develop radiation retinopathy 
and that’s not an unreasonable approach, but I’ve got really 
good data that we’ll talk about tomorrow that says, it’s also 
not unreasonable to watch them until they develop radiation 
retinopathy and that the visual outcomes are the same. I’ll 
inject them the first time and I typically bring them back 
in six weeks and then I adjust up or down based on that 
interval. For most patients with radiation retinopathy every 
six-weeks injection schedule is not an uncommon schedule. 
The biggest reason they lose vision is undertreatment. In my 

experience, the biggest reason our patients lose vision from 
vascular reactive disease, is undertreatment. That is why 
Dennis’ comments were so valid yesterday also. Regarding 
geographic atrophy, some people will look and say, “No, no, 
that’s not edema, that’s neuro tubule formation” and there 
often is neuro tubule formation in these complex eyes but 
there’s often edema also. I try to look closely and then we use 
OCT as an educational tool for those people. I think that 
you could have approached this differently, but how you talk 
to the patient, no matter what you do here, is what’s probably 
the most important thing that you’re going to do.

Comment: Tim, so quick question. No, one’s brought up 
the idea of just asking for old medical records. Does anybody 
do that? I do.

Panelist: I do.

Moderator: I ask.

Comment: Do you insist on getting them?

Moderator: I used to insist, on every new patient, that 
I wouldn’t see them until I had their medical records. 
However, I started having tumor patients where there was a 
delay in getting their medical records, because it was taking 
over four to six weeks. I have changed my policy on that 
because I would rather see them and get them in and then I 
ask for records. I was at Bascom Palmer for a long time and 
I can count on one hand the number of my patients that 
moved with me from Bascom Palmer who were able to have 
their records transferred with them. I know that was a unique 
circumstance when I left, but there’s a sadness to records 
transfer. So now I will often tell my patients, “go directly to 
the hospital, pay the per page fee, get your records and you 
hand carry them.” One of the things I’ve talked about is, 
I give my patients a hard copy of their exam on every visit.  
You can give this to any person that you think is appropriate 
in your medical care team. The other thing with electronic 
prescription for e-prescribing, I’m starting to get my patients 
their prescriptions printed out too, because we’ve had some 
significant issues with e-prescribing problems in this state of 
Florida. 

The next case is a snowbird 79-year-old woman, five years of 
AMD, history of glaucoma, treated with bevacizumab, has 
had focal lasers per the patient to the left eye. I think she’s 
doing well. Vision is 20/20 and 20/70. She was treated 
with MicroPulse laser to the left eye. So five times every 91 
days. Why is 91 days the key impact here? The doctor that’s 
involved with this case is under OIG investigation and they 
couldn’t understand why 91 days was interesting. If you don’t 
see vascular reactive disease and a patient comes as a referral 
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to you and you don’t have access to old records, which I 
think are critical, and you want to give the doctor the benefit 
of the doubt, how many people would consider injecting the 
20/70 eye in this group? One eye only, as opposed to both 
eyes. How many people would get a fluorescein on every visit? 
How many people would do MicroPulse every 91 days? I am 
in South Florida, crazy things happen. So let’s skip this one. 
That was interesting because it deals with the stroke question 
and there was some data. 

This patient was referred for metastasis. A 55-year-old 
woman with a history of primary breast adenocarcinoma on 
Tamoxifen and Plaquenil. She had a history of underlying 
systemic lupus. Anybody see anything interesting on the 
color pictures? 20/20 vision, full visual field. Who’s thinking 
metastatic disease? Who’s thinking this is something other 
than metastatic disease that may be relevant for a retina 
specialist?

Panelist: She could have Tamoxifen toxicity, which of course 
combined with the Plaquenil, the toxic effects are much 
more marked, and you can see a bull’s-eye. The patients that 
I have actually seen with Plaquenil toxicity have all been 
patients that used to be obese and lost weight, and they 
never adjusted their dose to their new weight. I think that’s 
something to keep in mind.

Moderator: Who is thinking that this is more along the 
line of Plaquenil toxicity? I hate to say it, but Tamoxifen 
retinopathy is beautiful and it images gorgeously and I do 
think that Maria’s comment that there may be an interplay 
is something that we’ve also thought, but is more related to 
what their systemic therapy is. I also would think Plaquenil 
toxicity. What would you do if your patient comes in, first 
it’s the good news, bad news, right? So the good news is, 
there’s no ocular manifestations of metastatic disease and we 
are happy with that and we’ll be happy to follow you. The 
good news is that you were referred early and that not only 
do I manage ocular oncology, but I’m a retina specialist and 
you have some findings that are important regarding your 
medications.

What do you do with early Plaquenil toxicity in your practice? 
Do you manage it with the patient directly? Do you stop 
their therapy immediately in your office? Do you reach out to 
their rheumatologist and ask the rheumatologist to address? 
Do you have a defined follow-up interval to see what’s 
happened? I think Maria’s comments are correct. When I 
see this, it’s very commonly associated with someone who 
had been heavy and has had a significant weight loss and 
there’s been no dose adjustment and they’ve been on chronic 
Plaquenil. This is one of those nice masquerades. I don’t like 

to stop their Plaquenil without understanding what their 
rheumatologic status is. I would call their rheumatologist. I 
tell the patient to get their rheumatologist on the phone and 
I have them call from the office and we’re all sitting there 
together. I suggest that there are some early findings and that 
I don’t think that they’ve affected the vision, but I do think 
we need to consider either a dose reduction in the Plaquenil 
or alternative therapies. Is this the standard approach for the 
audience?

Comment: yes

Moderator:  I wanted to end with this case. A 63-year-old 
retired pilot, 20/50 vision and this involved eye persistent 
metamorphopsia blurring symptomatic floater. Family 
history of a retinal detachment in the brother. Unhappy 
with the prior retina specialist who watched this and the 
patient now presents to you with an early stage macular hole. 
So we’re going to operate, some of you have seen this video 
before. I will tell you that you’ll see that it’s blue, so it’s not 
my patient. You always have to say that when exciting things 
happen in the operating room. So a nice peel, nice steady 
hands for the surgeon, ILM forceps, good view of the macula. 
My personal feeling is that blue has a tighter adhesion of 
the ILM to the retina than the green. I think green separates 
easier in a few cases. You can see the hole and then there’s 
that lack of staining in that perifoveal region. I will say that 
the person who shared the video with me wasn’t the surgeon 
either. Now they realize that the macular hole’s a little bit 
bigger than when we started. I’m sure in the back of your 
mind, you’re thinking this is a pilot.

Panelist: It was a really small hole, so if you are going to peel 
the ILM, you do not have to go to the arcades and put two 
vials of brilliant blue inside.

Moderator: There is more to that video and it gets worse. 
My thoughts were that we all have unexpected events in the 
operating room. If you operate enough, something’s going 
to happen. I think that is what defines you in the OR, it is 
not when things are going well, what defines you is when 
everything is going poorly. 

Panelist: What defines you in life also.

Moderator: Yeah, that has been my life. I try to say, “Step 
back a little bit, catch your breath, slow it down, think before 
you act here.” What do you do when you have an untoward 
event? How many people talk to their patients about that 
the next day? There’s this big study about apologizing, I 
don’t think that what I do is an apology, but I discuss what 
happened. Hopefully something bad has happened but we 
have managed it well, that’s typically the way it happens for 
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me. I think it is important to talk to your patients truthfully 
about things that are complicated. I think they respect that. 
I don’t go, “Oh, I’m so sorry that this happened to you” 
instead say “this is complex surgery, and these are the things 
that can happen”. Since they’re my patients forever, I get 
to have a rapport with those patients. I’m curious with the 
panel, what do you think about apologizing?

Panelist: I sat on the Ethics Committee for the Academy 
for about seven years and this is the type of stuff that we talk 
about, and these are the types of things that we see. Our first 
obligation and responsibility is to the patient. It starts with 
how we train our fellows and residents to communicate bad 
news. It starts with informed consent and it is not just about 
signing that piece of paper, it is a long discussion about what 
can go wrong. I also talk to the family immediately after 
the surgery, not the next day, and I also make sure that I’m 
talking to a family member that they trust. The fundamental 
issue is that we have to be truthful and disclose what 
happened in order to manage the issue and to manage the 
patient going forward. Hiding it, lying, not an option.

Moderator: I’m curious because there’s been a big trend 
recently too, in terms of more disclosure. When you operate 
with the fellow and I had the joy of being able to be the 
primary surgeon, I don’t remember in the past that we really 
discussed who was actually operating.

Panelist: I have that discussion.

Moderator: So you would say, my fellow is going to be doing 
your surgical procedures.

Panelist: I always do, and this isn’t sort of philosophical, 
right? I think that there are some programs where maybe the 
fellow shows up just for the case but my fellows pre-op the 
patient. It’s that simple. You’re not operating on this patient 
if you don’t pre-op them and you have to see your post-ops. 
That is the relationship that they have with them. I tell my 
patients that, Dr. so-and-so is part of the procedure, he or she 
is part of the operative team. I think a lot of us do that, right?

Moderator: Telling the patient they are part of the operative 
team and saying they are the primary surgeon are two 
different discussions. My patients have gotten pretty savvy 
lately, and they’ll say, “Who’s actually operating on me?” and 
I’ll say, “Well, we’re all operating on you.” “Who’s the one 
that’s going to have the instruments in my eye?”

Panelist: My patients know that my fellow is operating. Now 
the discussion that is, if a patient says, “I don’t want anyone 
but you operating”. There are some people who say, “Well, 
then don’t come to my teaching center”. I don’t do that.

Moderator: Well at Hopkins, the idea was that you couldn’t 
be admitted if you didn’t accept that you were having care 
delivered by a training team. If you wanted to have care 
outside of a training team, you went elsewhere. Who has a 
discussion with their patients about who’s operating when 
the fellow operates? I get nervous about that discussion 
sometimes. Now that I’m in private practice, it’s a much 
easier discussion for me. I think Paul, your approach and 
those of you that have trained with me knew that you had 
to see the patient pre-operatively. You had to be in the OR 
hopefully before me, not after me. The fellows would be like, 
“It’s Saturday” and I go, “yeah. Do you want to operate on 
Friday? If you don’t want to operate, you don’t have to be 
here Saturday, it’s fine with me”.

Panelist: I do most of my cases under local anesthesia. I am 
a bit of an outlier at the Mayo clinic because my colleagues 
have done more under general. I did a 14-year-old last week 
and we had a great time. If something happens, a retinal tear 
for example, I just tell him immediately. I keep a dialogue 
going with the patient the whole time. I ask them how 
they’re doing and tell them exactly what’s happening. They 
will hear me talking to the fellow, “Move up, move down, 
move over”. They kind of get a kick out of it. I don’t have the 
frank discussion like, “They have their instruments in your 
eye,” but they hear me talking the whole time. I think that 
transparency helps a lot.

Moderator: I used to talk, and I still do, but the problem is 
that there’s some discussion about patients’ post-sedation in 
terms of the appropriateness of having a complex discussion 
with your patients after sedation, which is why I will have the 
lead in discussion, and then I have the discussion the next 
day and there are those looking for some family member to 
be present also. So was that a good discussion. Thank you to 
the panel. I’m sorry it wasn’t uveitis, but hell, not really.
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Case 2
”GIVE ME MY SHOTS”

• 70yo retired Veterinarian with 20/100 vision in each eye.  
• Spends 6 months of winter in Florida.
• Has been treated for 4 years with monthly bilateral ranibizumab

injections.
• Wants you to continue his treatments while living in your area.
• Examination and testing reveals very chronic, “inactive” wet AMD 

OU
• Patient expect treatment –” I don’t want to lose any more vision”

Clinical Dilemmas
• Patient

– Always target best patient care
– Focus on current diagnosis/management

• Physician
– Relative expertise
– Benefit of the doubt
– Direct communication

Case 1
”TAKE OUT MY EYE”

• 67yo retired Optician with 20/20 vision in each eye.  
• Referred for ENUCLEATION
• Family History – Sister died at 73 with metastatic melanoma
• 9 prior “dilated” fundus exams
• Emergent referral – BY A RETINAL SPECIALIST

• Patient expect treatment –” I don’t want to die”

Clinical Dilemmas
• Incorrect diagnosis/testing/treatment
• Differences in opinion regarding patient care

• Obligations to our patients
• Management of our referral 

physicians/vitreoretinal surgeons

Relevant Disclosures
Consultant – Alcon, FDA

Off-label usage both drugs and devices

Navigating the Gray Area: 
Medical and Surgical Quandaries
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OS

MID LATE

OD

OS

OCT Colors

Case 3
“Snowbird”

• 79 y/o female self referred after sudden retirement of her 
retina doctor

• AMD with 5 years of monthly bevacizumab injections OS
• POAG on latanoprost and dorzolamide OU
• 5 prior focal lasers to OS for AMD “when pressure was too 

high for injection” per patient. Last laser 2 months ago.
• Reportedly getting monthly FAs
• Va 20/20 OD, 20/70 OS
• Tension 17 OD, 18 OS

How should this be managed?
• Defer injections?
• Continue “preventive management”?
• Treat and extend?
• What factors influence your management?
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If you decided to change a patient to a steroid, 
how often do you discuss the and discussing the 
risk factors of IOP and cataract increase:

A. I talk about the possible risks of cataract and 
IOP with all or almost every patients 
B. I hardly ever talk about the risk factors of 
cataract and IOP

When this question was asked at OIC 
WAVE Meeting 2016, the responses were: 

A. With every patient 9.68%
B. With patients with pertinent history 58.06%
C. Hardly ever 32.36%
D. Never 0%

How often do you discuss risk of APTC events 
with your patients undergoing anti-VEGF 
injection?

A. With every patient
B. With patients with pertinent history 
C. Hardly ever
D. Never

When this question was asked at OIC 
WAVE Meeting 2016, the responses were: 

A. Continue the same agent 44.83%
B. Hold injections 34.48%
C. Change the medication 20.69%

• January 2015 - Swelling reoccurred 
• Was going to give anti-VEGF injection but 

missed appointment due to emergency room 
visit.

• Patient reported that her face sagged for 4 hours
• Unsure if TIA vs  mild CVA 

• WHAT WOULD YOU DO?
• A. Continue the same agent 
• B. Hold injections 
• C. Change the medication to a non Anti-VEGF

12/09/14         300
20/50+2    Observe

11/13/14    492
20/60-1  Anti-
VEGF

09/16/14    512
20/50-2  Anti-
VEGF

10/13/14     272
20/40-2  Observe

08/29/14 
290
20/ 50+1   Observe   

06/17/14       
497
20/80 Anti-VEGF

04/21/14          
439
20/80  Anti-VEGF

05/13/14       
295
20/50  Observe

Case 4
“Stroking out” 

• 73 year old female with type 2 diabetes for 14 years
• Patient presents with DME OD and 20/80 vision
• Started on Anti VEGF medication
• Patient’s edema decreases after each injection and 

vision improves 
• However the retina remains dry for approximately one 

month, and then edema returns and vision decreases

How should this be managed??
• Defer injections?
• Treat and extend?
• What factors influence your management?

• Implications of testing/treating
• Interaction with prior treating physician
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Red Free

Fundus

VA = 20/20 VA = 20/20

FAF from Outside Retina Specialist

FA from Outside Retina Specialist

HVF 10-2 from Outside Retina Specialist

Case 5
“Metastatic worries”

• 55 yo female – self referred for second opinion
• CC – flashing lights x 9 mos – worried about metastases
• POHx

– Dx w bilat PVD by local retinal specialist
– Mild cataracts

• PMHx Meds
– Hypertension HCTZ 12.5 mg
– Breast CA Tamoxifen 20 mg daily 
– RA Plaquenil 400 mg daily x 6 yrs.

Implications

As retina specialists, are we more concerned about 
something that can be treated by medications or 
surgery (IOP), than we are about something that can 
possibly cause significant morbidity or mortality? 

When this question was asked at OIC WAVE 
Meeting 2016, the responses were: 

A. Talk about cataract and IOP on almost every patient 100%
B. Hardly ever discuss risk of cataract and  increased IOP 0%

 116     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

PANEL 3: NEW APPROACHES IN THE MANAGEMENT OF POSTERIOR SEGMENT INFECTIONS/INFLAMMATIONS

•  NEXT TALK >PREVIOUS TALK  •<



Navigating the Grey: A journey 
through the ethics of patient care

• Patient care FIRST
• Focus on YOUR relevant expertise

• Recognize differences in valid clinical care 
strategies

• Interact with your fellow physicians directly 
whenever possible

NOW WHAT?

• What do you say?
– In the OR – Oh shucks!
– In the clinic – Discuss complication, harm, impact

• What do you say as the second opinion?
• Is this MALPRACTICE?

Case 6
”Needed surgery last year”

• 63yo retired pilot with 20/50 vision in involved eye.  
• Persistent metamorphopsia/blurring/symptomatic floater
• Family History – retinal detachment brother
• Unhappy with prior retina specialist who “watched” vision 

inexorably decline
• Now with Stage 2 Macular Hole

• Patient expects treatment –” I need surgery”

What do you do ?

• Reassure patient and send them back to outside retinal 
specialist

• Order a MF-ERG – refer to the University Eye Center 
• See patient back in 3 months and repeat the testing
• Immediately stop plaquenil and call rheumatologist
• Call outside retinal specialist, tell him/her your findings, 

and let them manage the plaquenil

OCT OS

• VA = 20/20 Parafoveal outer retinal attenuation

Loss of cone outer 
segment tip line

“blue macula”

OCT OD

• VA = 20/20
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TAYLOR SMITH &  
VICTOR CURTIN LECTURE 
Anti-VEGF for Retinal Disease: 
An Interesting Journey, and 
Where We Are Headed

ROBERT L. AVERY, MD

SUMMARY
The development and use of anti-
VEGF agents over the past 2 decades 
have resulted in a greater impact on 
our treatment of retinal disease than 
any anything else. This impact extends 
across multiple disease states, from 

AMD and DME, to RVO, NVG, PDR, ROP, and even into 
the surgical treatment of diabetic VH and TRD. It’s been 
quite rewarding to see these advances translate into better 
outcomes for our patients. It’s also been an interesting 
journey, seeing this process up front and in person, with its 
trials and tribulations, as well as lessons learned. In addition, 
this paradigm shift in treatment has had a significant impact 
on the size and flow of our clinics, as well as the entire 
economics of retinal practices. Yet these changes are only 
beginning, with many new variants of anti-VEGF therapy 
in the works, which will continue to alter the new normal. 
These new therapies involving VEGF inhibition alone or in 
combination with other targets will be discussed.

NOTES
Dr. Avery discusses the impact anti-VEGF has on the retinal 
profession. Dr. Avery’s interest in anti-angiogenesis started 
early and he highlights the early work pioneered by Professor 
Michelson. The early, and correct, theories regarding 
angiogenesis were biochemical in nature and that a molecule 
diffuses and stimulates blood vessel formation. This was back 
in 1948 and the idea was overlooked for several decades until 
in 1970, Judah Folkman, published an article in the New 
England Journal of Medicine on the therapeutic implications 
of anti-angiogenesis. His premise was that cancers could 
be inhibited from metastasizing or enlarging if you could 
stop the angiogenic factor that stimulates them to grow as 
they have to secrete something to cause blood vessels to 
grow to nourish them. The search for a biomarker in retinal 
angiogenesis was described by Joan Miller and significant 
research at Harvard took place to try to identify this factor. 
Arnold Patsy pioneered clinical trials on angiogenesis 
involved in ROP and Bert Glaser was a supporter to find this 
elusive retinal biochemical. 

Dr. Avery was in residency with Lloyd Aiello and discusses 
his time in Dennis George King’s lab in Boston. At this lab, 
they had created retinal ischemia via laser in porcine models 
and then would create plots to find proteins that might be 
causing angiogenesis. VEGF started to gain ground and 
Dr. Avery had access to the antibody and sought out to get 
an IRB at John Hopkins to test human aqueous samples 
and this was extended to obtain samples from patients 
undergoing vitrectomy. Drs. Avery and Aiello compiled over 
200 samples from a variety of retinal diseases and published 
their findings in The New England Journal of Medicine. 
They demonstrated a difference in in VEGF levels in active 
proliferative diabetic retinopathy and quiescent PDR and 
highlighted a patient with PRP with decreased VEGF. This 
opened the door to VEGF being a protein that is ubiquitous 
in many retinal vascular diseases.

Then the race was on. Dr. Avery collaborated with the 
Boston groups while he was at UCSD. At the time, Boston 
was evaluating injecting VEGF in a monkey model and 
found it would produce this florid rubeosis but then they 
could inject a monoclonal antibody and observed rubeosis 
resolution. This was a precursor to bevacizumab, but it was 
a mouse monoclonal before it was humanized. In 1994, Dr. 
Avery developed a patent for a drug delivery devise that in 
concept would be similar to a reverse Baerveldt implant, 
where there was a reservoir outside the eye and could be 
refilled externally in neovascular glaucoma and avoid going 
through the sclera. 

In the next 10 years, as this was being developed, Dr. Avery 
credits David Guyer for promoting injections into the 
eye during these early phases. Dr. Avery highlights that 
Dave Guyer focused on treating the retinal diseases with 
angiogenic processes and reached out to Genentech because 
their early trials for cancer were not going well and he tried to 
license Lucentis. This process reached the board of directors; 
however, was rejected. He then went to the next best thing, 
Nexstar had the Brigatinib and Gilead had purchased for 
the technique of developing the drugs. Dr. Guyer was then 
able to license Macugen. With the combined forces of Dr. 
Don D’Amico and Dr. Dan Martin, things progressed. Judah 
Folkman gave a keynote address in ARVO in 2003 regarding 
all the different roles VEGF has in angiogenesis and that it 
extends beyond colon cancer. He was making the case to get 
the Nobel prize, which unfortunately he never got because he 
died too soon. In 2004, Macugen was approved and just one 
month later, the first Marina results were presented. 

Bevacizumab then emerged and Dr. Avery had early 
experience with this drug. There were thoughts that a full-
length antibody would not penetrate the retina, but a FAB 
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fragment would. Dr. Avery collaborated with colleagues in 
Israel and using confocal microscopy he was able to isolate 
bevacizumab and confirm it penetrated the retina. In a 
series of approximately 80 eyes, they published results in 
wet AMD, the result of which would provide future support 
for Medicare and other insurance groups to cover these 
medications.

Dr. Avery advocates for dose de-escalation with anti-VEGF 
agents to allow for efficacy in retinal disease while minimizing 
systemic effects. Dr. Avery describes that the FC receptor 
and the full-length antibody is recycled. An antibody with 
the FC fragment stays in the bloodstream whereas if FAB 
fragment gets catabolized, the half-life is quite different. Once 
it hits the bloodstream, bevacizumab last 21 days, whereas 
Lucentis lasts two hours in adults. In infants with ROP, 
this is important because the ROP baby has 1/40th of the 
blood volume as an adult. Dr. Avery noted that two weeks 
after injection in an ROP baby with the full dose of Avastin, 
effects in the fellow eye were seen. To detect systemic effects, 
Dr. Avery comments that this will take prospective studies 
that are adequately powered, and this has not been achieved 
yet. Approximately a decade after Dr. Avery’s original diabetic 
papers, he is pleased to see the community is using lower, 
yet efficacious, doses of bevacizumab and comments on 
a series by Wallace et al. regarding a dose de-escalation to 
1/40th the dose in nine ROP infants and noted complete 
resolution without recurrence, and in 2006 Dr. Avery studied 
de-escalation dosing in PDR and progressively decreased the 
dose from 1/10th the dose, to 1/100th and noted complete 
resolution of NVD. Systemically, diabetics would theoretically 
be at higher risk given diabetics can receive monthly 
injections for upwards of two years. Dr Avery notes four 
studies that evaluated for systemic effects and none of those 
four studies individually had any problem, but there was a 
threefold increased risk of death in a meta-analysis. Dr. Avery 
expressed concerns with the Eylea label, where it states the 
dosing is below the ability to affect systemic VEGF, but it has 
shown that there are elevated levels of free aflibercept in the 
bloodstream in the first week post-injection. Lastly regarding 
safety, every patient is not the same. In the HARBOR study, 
Dr. Avery shows the pharmacology or PK of ranibizumab 
and in the two-milligram monthly arm there was a four-log 
difference in systemic levels, despite being treated the same. 
This implies that individual patients can have a variable 
systemic level, and this is an issue as theoretically, a reduction 
in VEGF in healing vessels in a patient with recent stroke or 
heart attack, can have a negative impact on morbidity and 
mortality.

Bevacizumab, ranibizumab and aflibercept are the big players 
in North America. Conbercept may return to the US in 
2023. It has a separate receptor and has been approved in 
China since 2014. Conbercept has approximately the same 
molecular weight as aflibercept, but it has maybe a higher 
binding affinity. It has been reported that enrollment in a 
large trial has finished with a follow-up of 36 months. Kodiak 
Science Inc. was highlighted by Dr. Avery as this group 
is developing a large molecular weight biopolymer with a 
covalent bind of VEGF giving it a much longer half-life since 
it doesn’t leave the vitreous cavity. There are projections 
that the ocular equivalent concentration at three months 
is about a thousand-fold what you would expect from the 
other agents. Other VEGF inhibition pathways involves the 
tyrosine kinases to inhibit the receptors for VEGF. Many 
have been tried with none achieving success over anti-
VEGF. Graybug is the furthest along and is in the form of 
an intravitreal pellet, however, patients lost nine letters in 
that treatment arm. Ocular Therapeutics have a polymer 
that can hold antibodies such as ranibizumab or aflibercept 
and have partnered with Regeneron but little has been 
announced. There are also tyrosine kinases inhibitors and 
indirect anti-VEGFs in novel drop forms, but data is limited. 
Rivanna is another up and coming drug development where 
large molecules like bevacizumab and aflibercept are in a 
pellet that do not denature that show promise but require 
further development. Another pathway with promise is 
the anti-angiopoietin pathway, specifically Ang-1 and Ang-
2. Genentech is developing evidence for synergy between 
blocking both Ang-2 and VEGF with respect to leakage 
and inflammation. In theory, inhibiting both angiogenesis 
and inflammation may be helpful in retinal diseases and 
faricimab by Roche combines both actions. This drug will 
be approved in the first quarter of next year with promise 
shown in diabetes. The port delivery system (PDS) is gaining 
attention and it is anticipated that by end of the year, the 
PDS will be approved, and promising results are being 
observed with ranibizumab being placed inside a refillable 
intra-ocular reservoir. 

In summary, Dr. Avery describes that the impact of VEGF 
on our retinal world has been bigger than anything else in 
the past decades and spans many different diseases. Anti-
VEGF has changed retinal specialist’s offices, clinical flow, 
drug purchasing and countless other aspects. Dr. Avery 
advocates that anti-VEGF deserves a Nobel prize based on its 
effect on retinal disease and the world. Dr. Avery was lucky 
enough to be an active participant in the development of this 
revolutionary class of drugs, their indication for use in retinal 
disease, and observe how our profession has changed.

ANTI-VEGF FOR RETINAL DISEASE: AN INTERESTING JOURNEY, AND WHERE WE ARE HEADED – AVERY
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The Search for Factor X

Judah Folkman    NEJM 1971

Factor X   - 1948
• Michelson proposed a factor that promotes 

new retinal blood vessel growth:
– Diffusible
– Biochemical in nature
– Present in extravascular space
– Concentration gradients that are different in 

arteriolar and venous neighborhoods

Many Advances in our Field of Retina

Financial Disclosure
• I have the following financial interests or relationships to disclose:

o Adverum: Consultant/Advisor, Equity 
o Alcon Laboratories, Inc.: Equity
o Alimera Sciences, Inc.: Consultant/Advisor
o Allergan: Consultant/Advisor
o Amgen: Consultant/Advisor
o Apellis: Consultant/Advisor
o Asclepix: Consultant/Advisor 
o Bausch+Lomb: Consultant/Advisor
o Clearside: Consultant/Advisor
o Eyepoint: Consultant/Advisor, Equity 
o GENENTECH: Consultant/Advisor, Grant Support
o Helio Vision: Consultant/Advisor
o IRIDEX: Consultant/Advisor
o Kodiak: Equity
o Notal Vision, Inc.: Consultant/Advisor
o Novartis Pharmaceuticals Corporation: Consultant/Advisor, Equity 
o Ocular Therapeutix: Consultant/Advisor
o Regeneron Pharmaceuticals, Inc.:  Equity, Grant Support
o RegenXbio: Consultant/Advisor 
o Replenish: Consultant/Advisor, Equity Owner, Patents/Royalty
o ReVana: Consultant/Advisor, Equity 
o Santen, Inc.: Consultant/Advisor
o Visionary Ventures: Consultant/Advisor, Equity 
o InFocus Capital Partners: Consultant/Advisor, Equity 

Off-label use of Bevacizumab 
and Ranibizumab is discussed.

Anti-VEGF for Retinal Disease:
An Interesting Journey and Where We are Headed

Robert L. Avery, MD
California Retina Consultants

Santa Barbara, CA
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California Retina Research Foundation

VEGF Localization

Anti-VEGF
• Genentech produced 

monoclonal antibodies 
to VEGF

Factor X Identified

• When cloned, 
VPF and VEGF 
are the same
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Does a Full Length Antibody Penetrate All Retinal 
Layers Following Intravitreal Injection? 

Mordenti et al. Toxicol Pathol. 1999;27:536.

Mordenti claims no, not past the ILM, based on panel B and C ?!

Lucentis Penetrates All Retinal Layers Following 
Intravitreal Injection 

Mordenti et al. Toxicol Pathol. 1999;27:536.

Fab
48 kDaIgG MAb

150 kDa

ASRS July 2005 Montreal   

• First presentation of 
Phase 3 MARINA Lucentis 
results

• First major presentation of 
intravitreal Avastin for 
AMD

Wilmer RVC Meeting June 2005

• Glacier National 
Park

• First mention of 
intravitreal Avastin 
for AMD

SANA Study
• Systemic Avastin 

effective against  
neovascular AMD

• Genentech not 
interested in trial

• ARVO meeting 2005
– No consensus for 

multicenter trial 

ARVO 2003

• Keynote Address
• Anti-VEGF 

antibodies work in 
the treatment of 
colon cancer

• Interferon
• Genentech
• Nextar/Gilead
• Macugen

California Retina Research Foundation

Early Ideas of Drug Delivery

5,725,493: enables drug delivery to eye 
from a reservoir.  
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nn

OD Treated EYE
Baseline

1 Week after 
Avastin

2 Weeks after
Avastin

Avery et al.
Ophthalmology
2006;113:1695.

Demonstration of Decreased Bleeding after 
Avastin Injection

First Report of DME Response

Avastin for AMD

California Retina Research Foundation
Low dose, day 9

Intravitreal IgG in Rabbits

Han D. Trans Am Ophthalmol Soc; 2004

California Retina Research Foundation

Avastin Penetrates Full Thickness Rabbit 
Retina at 1 Day

ILM  >

ROS >

INL  >
control

4 weeks after 
injection 

1 day after injection

Avery AAO subspecialty day 2005

 123     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

ANTI-VEGF FOR RETINAL DISEASE: AN INTERESTING JOURNEY, AND WHERE WE ARE HEADED – AVERY

•  NEXT TALK >PREVIOUS TALK  •<



Anti-VEGF Serum AUC Ratios (Systemic Exposure)

Geometric Mean Ratios

AFB/RBZ (90%CI) 9.68 (7.92-11.8)

BEV/RBZ (90%CI) 38.3 (32.9-44.6)

Geometric Mean Ratios  

AFB/RBZ (90%CI) 13.1 (11.1-15.4)

BEV/RBZ (90%CI) 70.4 (60.1-82.3)
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Avery RL et al. Br J Ophthalmol. 2014;98:1636–1641.]

Mean Serum PK of Ranibizumab, Bevacizumab, 
and Aflibercept in AMD patients 

JAAPOS Editorials 2009 and 2012

• Great benefit in ROP
• “Bevacizumab has the 

advantage of being a 
large molecule (150 kD; it 
is a full antibody) that 
cannot penetrate the 
intact retina or escape the 
eye except in very small 
amounts”
N Engl J Med 2011; 364:603–15
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VIEW 1, VIEW 2 & Integrated 
Mean Change in Visual Acuity Compared to Baseline 

*P = 0.0054
†P = NS
vs. Rq4

VIEW 2

9.4 Rq4     (n=291)

7.6†      2q4     (n=309)

9.7† 0.5q4  (n=296)

8.9†      2q8     (n=306)

VIEW 1

8.1 Rq4    (n=304)

10.9* 2q4    (n=304)

6.9† 0.5q4 (n=301)
7.9† 2q8    (n=301) 

Integrated
8.7    Rq4    (n=595)
9.3 2q4     (n=613)

8.3 0.5q4  (n=597)
8.4 2q8     (n=607)

Cumulative Proportion with a Systemic 
Serious Adverse Event 
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Lucentis
Monthly
Avastin
Monthly

Mean Change in Visual Acuity

34

All Groups

+8.5
+8.0
+6.8
+5.9

Redfree Mid Periphery Late

Baseline

1 Week
Post Inject

12.5 micrograms
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• Injection of 6.25 or 12.5 ug 
(1/200th to 1/100th of a 
typical dose) can cause 
regression of retinal 
neovacsularization in PDR

• Note serum Cmax in ROP 
reported to be 1 ug/ml –
similar to 6.25 ug in an adult 
vitreous cavity of 5 ml.

1 Week after 12.5 ug

Baseline
Bevacizumab in PDR

Avery et al. Ophthalmology. 
2006;113(10):1695.e1-15

• Fellow eye effects 
prompted evaluation 
of low doses

• Injection of lower 
doses can cause 
regression of retinal 
neovacsularization in 
PDR

BaselineBevacizumab in 
PDR

1 Week after 125 ug
Avery et al. Ophthalmology. 
2006;113(10):1695.e1-15

Adapted from 
figure 1 in: 
Wu et al. 
Retina. 
2017;37(4):694-
701

• Bevacizumab present >60 days
• VEGF reduced >60 days
• Bevacizumab Cmax 1002 ng/ml 

at 2 wks (10x our AMD Cmax) 
as blood volume 1/40th in ROP

• Half-life 21 days (19 in adults)
Invest Ophthalmol Vis Sci. 2015;56:956-961

Pharmacokinetics

43

FcRn Recycling – Non-Fc

Endocytic 
Vesicle

Acidified 
Endosome

Recycling 
Endosome

Catabolic 
Breakdown

No Dissociation 
to Circulation

Endothelial Cell

Circulation

42

FcRn Recycling – Fc Containing

Endocytic 
Vesicle

Acidified 
Endosome

Recycling 
Endosome

Catabolic 
Breakdown

Dissociation to 
Circulation

Endothelial Cell

Circulation

Avery RL et al. Br J Ophthalmol. 2014;98:1636–1641.

Plasma Free-VEGF with Ranibizumab, 
Bevacizumab and Aflibercept in AMD  
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Dose Adult dose Success at 4 wks
250 ug 1/5th 11 of 11 eyes
125 ug 1/10th 14 of 14 eyes
62 ug 1/20th 21 of 24 eyes
31 ug 1/40th 9 of 9 eyes

JAMA Ophthalmol. 
2017;135(6):
654-656. 

“Identifying a lower effective dose of bevacizumab may reduce the risk for 
Neurodevelopmental disability or detrimental effects on other organs.”

BJO ePub June 27, 2017

Abstract: “no difference on neurodevelopment for those who received 
only bevacizumab versus only laser treatment were found”

Lien R et al. PLoS One 2016;11(1):e0148019 
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Meta-analysis of Fellow Eye Studies

Incidence of New CNV in Fellow Eyes
at 24 Months (%)

Incidence of new CNV in fellow eyes at 24 months (%)

No statistically significant difference in any one trial

MARINA &
ANCHOR
(FA+IE)

CATT
(FA+OCT)

VIEW
(FA+CM +AE)

Sham or PDT (MARINA & ANCHOR) 37.3

Ranibizumab 32.1 20.6 32.2

Bevacizumab (CATT) 16.6

Aflibercept (VIEW) 27.8

Ophthalmology
2013

Risk of Death with Monthly High-Dose
Treatment of DME for 2 Years

Avery RL, Gordon GM. 
JAMA Ophthalmol.
2016 Jan;134(1):21-9.

• Anti-VEGF therapy has been very helpful in ROP
• Intravitreal Anti-VEGF drugs get into the circulation

– At vastly different levels (bevacizumab >> ranibizumab)
– Vitreous half-lives similar, but serum half-lives very different
– Circulating bevacizumab levels in ROP 10x that in adults (BV 1/40th )
– Bevacizumab reaches serum concentrations that have been shown to 

have therapeutic effects on retinal NV
– Potential risk for other organs, neurodevelopment

• Low doses of bevacizumab efficacious (31 ug, 1/40th adult dose)
• Until safety clarified by further studies, reasonable to use lower doses of 

bevacizumab or agents with less systemic exposure (ranibizumab)

ROP Summary

• Randomized trial of 0.2 mg (40% adult dose) and 0.12 mg (24% 
adult dose) Ranibizumab

• Similar success at 24 wks: 94% and 93% of eyes
• Physiologic intraretinal vascularization superior in the 0.12-mg group
• Plasma VEGF levels unchanged

JAMA Pediatr. 2018;172(3):278-286.

Dose Adult dose Success at 4 wks
250 ug 1/5th 11 of 11 eyes
125 ug 1/10th 14 of 14 eyes
62 ug 1/20th 21 of 24 eyes
31 ug 1/40th 9 of 9 eyes

Ophthalmology. 2018 Jun 7. [Epub ahead of print] 

Late recur  re-Rx
2 of 11 eyes
4 of 16 eyes
5 of 24 eyes
0 of 10 eyes
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Brolucizumab
• Intraocular 

inflammation
• Vasculitis
• Arterial occlusions
• These observations 

limit widespread use 
at present

Safety
• I admit to being more concerned than most
• I agree that the benefits of anti-VEGF therapy far 

outweigh the risks, and is very safe in the 
general population

• I remain concerned in at risk patients:
– ROP
– Recent stroke or heart attack 

PK-ΔCFT Relationship for +ATA compared to –ATA Patients at Month 12

0.5mg monthly 0.5mg PRN

2.0mg PRN2.0mg monthly

However, the average patient does not enter your office:
This is what the individual BCVA curves look like

Graph includes patients who received ranibizumab 0.5 mg PRN.
BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; PRN, as-needed. 6
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Mean change in BCVA: the curve we are so used to looking at

Graph includes patients who received ranibizumab 0.5 mg PRN.
BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; PRN, as-needed. 6
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D Do, AAO
Subspecialty 
Day 2017

What is Systemic VEGF?

• The issue depends upon the definition of “Systemic VEGF”
• For the purpose of cancer treatment, systemic VEGF would clearly 

include VEGF outside the blood vessels, for instance, in the 
extracellular matrix, secreted by the tumor cells

• However, the specific compartment of the intravascular space could be 
important in the healing of recently injured vasculature following a 
recent CVA or MI

• Many studies have found a reduction in plasma or serum VEGF after 
intravitreal injections

• Could reduction in VEGF in this compartment impair vascular healing?

Eylea Label
• “The mean maximum plasma concentration of free 

aflibercept is more than 100 fold lower than the 
concentration of aflibercept required to half maximally bind 
systemic VEGF” 

• However, the mean maximum plasma concentration of 
free aflibercept after injection for AMD or RVO was 20 to 
50 ng/mL
– more than ten fold over the reported IC50 of aflibercept 

for VEGF (1.8 ng/ml)
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Tyrosine Kinase Inhibitor Mechanism of Action
Tyrosine Kinase Inhibitors Act Upstream of Anti-VEGF

• Axitinib targets VEGFR-1, 2, 3 
and PDGFR signaling

• Axitinib acts intracellularly 
and interferes with cellular 
signaling through inhibition of 
the receptor tyrosine kinases 

• Anti-VEGF sequesters 
extracellular VEGF ligands

• Potential for “time to 
biological onset of action” 
variability based on 
intracellular vs extracellular 
MOA

1. Zhao Y, Adjei AA. Targeting Angiogenesis in Cancer Therapy: Moving Beyond Vascular Endothelial 
Growth Factor. Oncologist. 2015;20(6):660-673. doi: 10.1634%2Ftheoncologist.2014-0465

Bevacizumab

Aflibercept

Ramucirumab

Axitinib

Sorafenib

Sunitinib

Nintedanib

Pazopanib

Regorafenib

Cabozantinib

Vandetanib

Endothelial 
Cell

VEGFR-
1

VEGFR-
2

VEGFR-
3

VEGF-
A

VEGF-
B

PIGF

VEGF-A
VEGF-C
VEGF-D

VEGF-
C

VEGF-
D

PDG
F FGF Ang

1

Ang
2

PDGF
R FGFR

TIE2

Migration Proliferation Survival Permeability

Angiogenesis

 KDR-d4 essential for receptor dimerization
 KDR-d4 reduces the dissociation rate of VEGF to the 

receptor
 KDR-d4 decreases the positive charge of the molecule 

and results in decreased adhesion to the extracellular 
matrix 

 Lower isoelectric point (PI) than aflibercept which 
prolongs clearance time

The introduction of R2 domain 4 improves the three dimensional 
structure and increases dimer formation efficiency, thereby 

increasing the binding capacity of conbercept to VEGF.5

Chinese Patent: ZL200510073595.4
Chinese IND Filed November 2007

conbercept

VEGF-R2

VEGF-R1Human IgG  

 Fusion protein of key extracellular domains 
from human VEGF receptors 1 and 2, and 
IgG Fc

 Fully human amino acid sequence
(bevacizumab 7% mouse)

 Produced in Chinese Hamster Ovary 
cell line

 MW 143 kD

 Approved for the treatment of 
neovascular AMD by CFDA in December 
2013.4

1. Peng Y, et al. BMC Ophthalmol. 2017 Jun 12;17(1):87.      2. Wang Q, et al. PLoS One. 
2013;8(8):e70544.     3. de Oliveira Dias JR, et al. Int J Retina Vitreous. 2016. 2: 3.     4. Lu X, Sun X. Drug 
Des Devel Ther. 2015 Apr 22;9:2311-20.      5. Zhang M, et al. Ophthalmology. 2011 Apr;118(4):672-8. 
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Clinical Example of a Responder to PAN-90806 Eye Drops Solution
Subject 1188 from Stage 1 Monotherapy Arm

Active Extrafoveal Classic Lesion with Significant Retinal Edema 

Week 1 Week 2 Week 4 VA: 75  CPT: 282

Week 8 VA: 74  CPT: 242 1 Week Post-Tx 1 Month Post-Tx

Day 1 VA: 67  CPT: 381

Last day of eyedrop tx

PAN-90806 Topical Eyedrop Solution 
A Novel VEGFR2 Kinase Inhibitor

• Nanomolar potent, 
selective inhibitor of 
VEGFR2 (IC50=1.27nM)

• Topical efficacy 
demonstrated in validated 
animal models of ocular 
angiogenesis and CNV

• Attractive physical-
chemical properties for 
topical delivery

Endothelial Cell Receptor Activation
VEGFR2

COHORT 2: SD-OCT Evaluation

CSFT: 473 
μm

CSFT: 368 
μm

CSFT: 337 
μm

Subject 2: Treatment Naïve

S-01-008; OD

S-01-008; OD

S-01-008; OD

S-01-009; OS

S-01-009; OS

S-01-009; OS

Subject 1: History of EYLEA Q4 Weeks
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CSFT: 354 μm
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.5 CSFT: 224 μm

S-01-008; OD S-01-009; OS
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CSFT: 513 μm

CSFT: 343 μm

CSFT: 316 μm

High drug load Low drug load

FIBER TO COIL FIBER TO ROD

In preclinical studies, 
demonstrated:

• Protein stability 
• Tolerability
• Release profile 4-6 Months

OTX-IVT
(Antibodies)

In preclinical studies, 
demonstrated:

• Safety
• Efficacy  
• Tolerability up to 6 Months

OTX-TKI
(Small Molecules)

Real-time videos in simulated VH

SHAPE-CHANGING DEPOTS

INJECTABLE 
DEPOTS

GB-102: Intravitreal Depot Injection of Sunitinib Malate

Biodegradable 
PLGA 

microparticles
designed to 

aggregate in vivo

sunitinib

Choroid 
Neovascularization 
(CNV) Lesion50 uL depot

(-38%) (-31%) (-41%) (-57%)

1.0 mg GB-102 (sunitinib)
Rabbit PK Study0.1 mg GB-102 (sunitinib)  Mouse Laser CNV

Formica, Campochiaro 2016
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96

a Reference CST was defined as the CST value when the original reference value (CST < 325 µm on Spectralis SD-OCT, or < 315 µm on Cirrus SD-OCT or Topcon SD-OCT) was met. Reference CST was adjusted if CST decreased by > 10% from the previous reference CST for 2 consecutive study 
drug dosing visits and the values obtained were within 30 μm. The CST value obtained at the latter visit served as the new reference CST. Reference BCVA was defined as the mean of the 3 best BCVA scores obtained at any prior study drug dosing visit. c Assessments at sham injection 
visits were not considered by the IxRS for determination of PTI dosing intervals. BCVA, best-corrected visual acuity; CST, central subfield thickness; IxRS, interactive voice or web-based response system; max, maximum; min, minimum; PTI, personalized treatment interval; Q4W, every 4 
weeks; Q16W, every 16 weeks; SD-OCT, spectral-domain optical coherence tomography.

Personalized Treatment Interval
Automated, Standardized, and Objective Regimen Based on the Treat-and-Extend Concept

Mandatory initial doses

Masked PTI injectionc

(sham OR faricimab 6.0 mg) 
28 32 360 4 8 12 16 20 24 40 44 48 52 56 90 100

Time, Weeks

Initiation Phase
► Minimum of four 

initial Q4W doses 
through week 12

PTI Phase
► The IxRS system, with BCVA from sites and CST from reading centers, was used for 

standardization and maintaining study masking

► Extend treatment intervals in increments of 4 weeks if CST reaches < 325 µma; otherwise, 
continue monthly

► Intervals automatically calculated based on CST and BCVA compared with the 
reference valuea (min, Q4W; max, Q16W)

Extended by 4 weeks
Stable CST 

(reference CST ± ≤ 10%)a

Maintained
Improved CST 

(reference CST decreased by > 10%)a

Reduced by 4 or 8 weeksb

Worsened CST 
(reference CST increased by > 10%)a

(b depending on severity of BCVA change)

=

95
ClinicalTrials.gov identifiers: NCT03622580 (YOSEMITE); NCT03622593 (RHINE).
a The PTI algorithm is a protocol-driven regimen based on the treat-and-extend concept. b BCVA was measured using the Early Treatment Diabetic Retinopathy Study visual acuity chart at a starting distance of 4 m.
BCVA, best-corrected visual acuity; PTI, personalized treatment interval; Q8W, every 8 weeks; R, randomization; VEGF, vascular endothelial growth factor.

48 52 5628 32 360 4 8 12 16 20 24 40 44 90 100

Continue 
dosing

Time, Weeks

Continue 
dosing

Continue 
dosing

Final 
Visit

Primary Endpointb
Change from baseline in BCVA 

averaged over weeks 48, 52, and 56

Faricimab 
6.0 mg PTIa

Aflibercept 
2.0 mg Q8W

Faricimab 
6.0 mg Q8W

R
1:1:1

PTI visit (sham OR faricimab 6.0 mg) Treatment Sham

Treatment naïve and previously treated with anti-VEGF agents (cap of 25% at enrollment)

YOSEMITE and RHINE
Randomized, Double-Masked, Multicenter Studies Designed To Evaluate the Efficacy 
and Safety of Faricimab Versus Aflibercept

94

Faricimab molecule image reprinted from Ophthalmology, 126(8), Sahni J, et al., Simultaneous Inhibition of Angiopoietin-2 and Vascular Endothelial Growth Factor-A with Faricimab in Diabetic Macular Edema: BOULEVARD Phase 2 Randomized Trial, 1155–1170, Copyright (2019), with permission 
from the American Academy of Ophthalmology
Ang, angiopoietin; Tie2, tyrosine kinase with immunoglobulin-like domains 2; VEGF-A, vascular endothelial growth factor A; VEGFR2, vascular endothelial growth factor receptor 2 
Regula JT, et al. EMBO Mol Med. 2016;8:1265–88; Sahni J, et al. Ophthalmology. 2019;126:1155–70

Faricimab is a bispecific antibody that binds to both Ang-2 and VEGF-A

Together, the neutralisation of Ang-2 and VEGF-A by faricimab may lead to 
a more sustained stabilisation of vessels as opposed to VEGF-A inhibition alone

Faricimab is a single molecule that stabilises blood vessels by 
targeting Ang-2 and VEGF-A, 2 key drivers of retinal and choroidal 
vascular diseases

Binds VEGF-A

• Reduces vascular 
leakage

• Inhibits further 
neovascularisation

• Allows Ang-1 to 
reoccupy Tie2

• Promotes vascular 
stability

• Suppresses 
inflammation

Binds Ang-2

Fc region 

• Reduces systemic exposure 
and inflammatory potential

93

Error bars show standard error of the mean. Significance by analysis of variance and Tukey’s multiple t test: **p<0.01; ****p<0.0001
Ang-2, angiopoietin-2; IgG, immunoglobulin G; VEGF-A, vascular endothelial growth factor A
Regula JT, et al. EMBO Mol Med. 2016;8:1265–88

Dual Ang-2/VEGF-A inhibition synergistically reduces 
leukocyte transmigration
Mouse endotoxin-induced uveitis model

IgG control Anti–Ang-2/VEGF-ALeukocytes

Leukocyte transmigration in the retina

25
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20

Isotype 
control

Anti–
VEGF-A

Anti–
Ang-2

Anti–Ang-2/
VEGF-A

**
***

*
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IgG control is significantly different from anti–VEGF-A (***p=0.0003), anti–Ang-2 (*p=0.0325), and anti–Ang-2/VEGF-A 90 μg (****p<0.0001); anti–Ang-2/VEGF-A 90 μg is significantly different from anti–Ang-2 (***p=0.0002) and anti–VEGF-A (*p=0.0317). Ang-2, angiopoietin 2; CNV, choroidal 
neovascularisation; FFA, fundus fluorescein angiography; IgG, immunoglobulin G; VEGF-A, vascular endothelial growth factor A
Regula JT, et al. EMBO Mol Med. 2016;8:1265–88 (see also corrigendum: Regula JT, et al. EMBO Mol Med. 2019;11:e10666)

Dual inhibition of Ang-2/VEGF-A synergistically reduces CNV 
leakage
Laser-induced CNV cynomolgus monkey model
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–0.5

–1.0

–1.5

IgG control
lgG 90 µg

Anti–VEGF-A
Fab 30 µg

Anti–Ang-2
lgG 90 µg

Anti–Ang-2/
VEGF-A 90 µg

*
***

****
*

***
Severity 
of CNV
(FFA-based)

Ang-2 Promotes Vascular Instability 
in Disease by Blocking Ang-1–Tie2 Signaling 

…and increased inflammation 
due to leukocyte migration

Pericyte dropout and loss 
further destabilizes vessels

Vascular sprouting and 
neovascularization occur 

Immature, leaky 
vessels contribute 

to fibronectin 
deposition, which 

may cause 
vision loss

2

3

4 5

Ang-2 Ang-1

VEGFR2Tie2

Endothelial tight junctions 
weaken, leading to
vascular leakage…

1

The Angiopoietin Pathway Maintains Vascular Stability and 
Homeostasis Under Physiological Conditions1-3

3 ...and recruiting pericytes, 
which wrap around 
mature vessels…

4 ...resulting in maintenance 
of vascular stability and 
homeostasis

Ang-1
produced by 

pericytes Ang-1
produced 

by platelets

Basement membrane

Leukocyte

Pericyte

Tie2 VEGFR2
VEGF-AAng-1

Cell membrane

1. Saharinen P et al. Nat Rev Drug Discov. 2017;16(9):635-661. 2. Akwii RG et al. Cells. 2019;8(5):471. 3. Hakanpaa L et al. Nat Commun. 2015;6:5962.
Ang-1, angiopoietin-1; VEGF-A, vascular endothelial growth factor-A; VEGFR2, vascular endothelial growth factor receptor 2. 

2 …tightening 
endothelial 
cell junctions…

Platelet

Red blood cell

Endothelial cell

1 Ang-1 from platelets and pericytes binds 
to and activates Tie2 on endothelial cells…
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California Retina Research Foundation

103 Percentages are based on number of patients randomized to the faricimab arm who have not discontinued the study at Week 48. Treatment interval at Week 48 is defined as the treatment interval decision followed at that visit
ITT, intent to treat; Q8W, every 8 weeks; Q12W,  every 12 weeks; Q16W, every 16 weeks.

Durability With Faricimab: ~45% of Patients on Q16W and 
Almost 80% on ≥ Q12W Dosing at Week 48

Q8W
20.3% 

Q12W
34.0% 

Q16W
45.7% 

Q8W
22.2% 

Q12W
32.9% 

Q16W
44.9% 

Q12W + Q16W
79.7%

Q12W + Q16W
77.8%

Proportion of patients in the faricimab arm on each treatment interval among those completing Week 48
ITT Population

TENAYA (n = 334) LUCERNE (n = 331)

Median number of injections:
Faricimab – 6
Aflibercept – 8

102
Results are based on a mixed model for repeated measures analysis. 95% CIs are shown.
CST is measured as ILM-RPE, as graded by central reading center. 
CST, central subfield thickness; ILM, internal limiting membrane; ITT, intent-to-treat; Q8W, every 8 weeks; Q16W, every 16 weeks; RPE, retinal pigment epithelium.

Meaningful and Comparable Reductions in CST From Baseline Through 
Week 48 With Faricimab up to Q16W and Aflibercept Q8W

− 129.4 µma

− 136.8 µma
− 130.8 µma

− 137.1 µma
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a Adjusted mean CST change from baseline at 1 year, averaged over weeks 40, 44, and 48

Average of 
weeks 40–48

Average of 
weeks 40–48

ITT population

TENAYA LUCERNE

101
ClinicalTrials.gov identifiers: NCT03823287 (TENAYA); NCT03823300 (LUCERNE).
a BCVA was measured using the Early Treatment Diabetic Retinopathy Study visual acuity chart at a starting distance of 4 m.
BCVA, best-corrected visual acuity; CST, central subfield thickness; Q8W, every 8 weeks; Q16W, every 16 weeks; R, randomized.

TENAYA and LUCERNE
Randomized, Double-Masked, Multicenter Studies Designed to Evaluate the 
Efficacy and Safety of Faricimab Versus Aflibercept

0 4 8 12 16 20 24

Time, Weeks

28 32 36

Active disease at week 24R 1:1

Active disease at week 20

Disease Activity 
Assessment 

At weeks 20 and 24, based 
on BCVA and CST criteria, 

and investigator’s evaluation

Faricimab 6.0 mg 
up to Q16W

Aflibercept 2.0 
mg Q8W

Faricimab 6.0 mg ShamAflibercept 2.0 mg 

Initial dosing

Primary Endpointa

Change in BCVA from baseline 
averaged over Week 40, 44 and 

48 visits

40 44 48

Initial dosing

108 11252

Year 2
PTI

ongoing

Final Visit

56 60

Continue 
dosing

Median number of injections:
Aflibercept Q8W – 10
Faricimab Q8W – 10

Faricimab PTI – 8

100
a Number of patients in PTI arm with evaluable data at week 52. Treatment interval at a given visit is defined as the treatment interval decision made at that visit. Percentages are based on the number of patients who have 
not discontinued the study at the visit
BCVA, best-corrected visual acuity; ITT, intent-to-treat; PTI, personalized treatment interval

(n = 286a)

Q4W
10.8% 

Q8W
15.4%

Q16W
52.8%

Q12W
21.0%

(n = 308a)

Q12W + Q16W
71.1%

Q16W
51.0%

Q4W
13.3%

Q8W
15.6%

Q12W
20.1%

Q12W + Q16W
73.8%

Strong Durability With Faricimab: >70% of Patients On At 
Least Q12W Dosing Intervals at Week 52 (ITT Population)

YOSEMITE RHINE

99
Proportion of patients in each treatment group after baseline was estimated using the CMH method. Adjusted for baseline characteristics. The weighted estimate is based on CMH test stratified by baseline BCVA score (< 64 vs ≥ 64 
letters), prior intravitreal anti-VEGF therapy (yes vs no), and region (United States and Canada vs the rest of the world). Asia and rest of the world regions are combined due to a small number of enrolled patients. Weighted % for 
aflibercept arm presented for the faricimab Q8W versus aflibercept comparison. 95% CIs are shown. BCVA, best-corrected visual acuity; CMH, Cochran-Mantel-Haenszel; IRF, intraretinal fluid; ITT, intent-to-treat; PTI, personalized 
treatment interval; Q8W, every 8 weeks; VEGF, vascular endothelial growth factor.
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More Patients Treated With Faricimab Had Absence of IRF 
Versus Aflibercept Through Week 56 (ITT Population)

YOSEMITE RHINE

98 a Adjusted mean CST change from baseline at 1 year, averaged over weeks 48, 52, and 56. Results are based on a mixed model for repeated measures analysis. 95% CI are shown.
CST, central subfield thickness; ITT, intent-to-treat; PTI, personalized treatment interval; Q8W, every 8 weeks.
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Average of 
weeks 48–56 Average of 

weeks 48–56
−170.3 µma

−196.5 µma

−206.6 µma

−170.1 µma

−187.6 µma

−195.8 µma

Aflibercept Q8W Faricimab Q8W Faricimab PTI

Change in CST From Baseline Through Week 56 
Consistently Favored Faricimab (ITT Population)

YOSEMITE RHINE

97 Results are based on a mixed-model repeated-measures analysis. 97.5% CIs are shown. 
BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; ITT, intention-to-treat; NI, non-inferiority; PTI, personalized treatment interval, Q8W, every 8 weeks.

Primary endpoint: BCVA change from baseline at 1 year, averaged over weeks 48, 52, and 56

NI Margin

Treatment Difference, ETDRS Letters

Favors faricimabFavors aflibercept

−0.2 (−2.0, +1.6)

+1.5 (−0.1, +3.2)

Faricimab Q8W vs 
aflibercept Q8W

Faricimab PTI vs 
aflibercept Q8W

+0.7 (−1.1, +2.5)

+0.5 (−1.1, +2.1)

ITT population

YOSEMITE and RHINE Met Primary Endpoint: BCVA Gains From Baseline 
With Faricimab Q8W or up to Q16W Were Noninferior to Aflibercept Q8W

YOSEMITE

RHINE

YOSEMITE

RHINE
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a All patients have passed their week 60 scheduled visit date or have discontinued the study early. 
Observed data through the September 11, 2020 clinical cutoff date; data collection ongoing. Vertical bars represent 95% CI. 95% CI is a rounding of 95.03% CI; the type 1 error was adjusted for interim safety monitoring. 
CPT defined as retinal thickness in the center of the fovea measured between the inner limiting membrane and the inner third of the retinal pigment epithelium layer.
CPT, center point thickness; PDS, Port Delivery System with ranibizumab; Q4W, every 4 weeks; Q24W, every 24 weeks.

Observed Mean CPT Change From Baseline
PDS Controlled Retinal Thickness Through Week 72
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PDS with ranibizumab 100 mg/mL Q24W (n = 248) Intravitreal ranibizumab 0.5 mg Q4W (n = 
167)

RReeffiillll--
eexxcchhaannggee

RReeffiillll--
eexxcchhaannggee

n = 167
n = 248

151
224

161
238

162
247

163
244

163
243

153
237

132
201

162
239

151
201

All patients completed study visitsa

RReeffiillll--
eexxcchhaannggee

Subset of patients who 
completed study visits

(data collection 
ongoing)

CPT defined as retinal thickness in the center of the fovea measured between the inner limiting membrane and the inner third of the retinal pigment epithelium layer. Adjusted means from a mixed-effect model for repeated measures (MMRM) 
analysis through week 40. MMRM adjustment for change from baseline in CPT score as the response and included terms for treatment group, visit, treatment-by-visit interaction, and baseline best-corrected visual acuity (< 74 Early Treatment 
Diabetic Retinopathy Study [ETDRS] letters vs ≥ 74 ETDRS letters). Vertical bars represent 95% CI. 95% CI is a rounding of 95.03% CI; the type 1 error was adjusted for interim safety monitoring. 
CPT, center point thickness; PDS, Port Delivery System with ranibizumab; Q4W, every 4 weeks; Q24W, every 24 weeks; VEGF, vascular endothelial growth factor.

Adjusted CPT Outcomes
PDS and Monthly Ranibizumab Results Were Comparable Through Week 40
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Observed Mean BCVA Change From Baseline
PDS Maintained Vision Through Week 72
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Adjusted means from a mixed-effect model for repeated measures (MMRM) analysis through week 40. Vertical bars represent 95% CI. 95% CI is a rounding of 95.03% CI; the type 1 error was adjusted for interim safety monitoring. Adjusted means 
estimated using a MMRM with adjustment for change from baseline in BCVA as the response and included terms for treatment group, visit, treatment-by-visit interaction, and baseline BCVA (< 74 ETDRS letters vs ≥ 74 ETDRS letters). 
BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; PDS, Port Delivery System with ranibizumab; Q4W, every 4 weeks; Q24W, every 24 weeks; VEGF, vascular endothelial growth factor.

Adjusted Mean BCVA Change From Baseline
PDS Q24W Was Noninferior and Equivalent to Monthly Ranibizumab at Primary Endpoint
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Archway: Designed to Evaluate the Efficacy and Safety of the 
PDS for the Treatment of nAMD 
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Patients with nAMD responsive to 
any anti-VEGF treatmenta

N = 415b

Intravitreal
ranibizumab 
0.5 mg Q4W

n = 167

PDS with
ranibizumab 

100 mg/mL Q24W
n = 248

Randomized 3:2  

Weeks 36 and 40: primary endpoint

Week 96: final visit

Primary 
objective

Evaluate noninferiority and equivalence of 
PDS 100 mg/mL Q24W versus 
intravitreal ranibizumab 0.5 mg Q4W

Primary 
endpoint

Change in BCVA score from baseline 
averaged over weeks 36 and 40

Vertical bars represent the geometric mean */÷ geometric SD.
1. Lowe J et al. J Immunol Methods. 2018;461:44-52. 2. Xu L et al. Invest Ophthalmol Vis Sci. 2013;54(3):1616-1624.
PDS, Port Delivery System with ranibizumab; PK, pharmacokinetic.

In PDS 100 mg/mL, the Implant Continues to Release 
Ranibizumab Through At Least Month 16
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Analysis excludes patients who had received intravitreal ranibizumab injections in the fellow eye, received supplemental intravitreal ranibizumab injections, or received prior intravitreal injections with 
bevacizumab.
Patient numbers decreased over time as patients got refills. For a given arm and sampling time point, if more than one-third of values were below the lower limit of quantification, no value is reported.

1

10

100

1000

0 2 4 6 8 10 12 14 16 18 20
TTiimmee  FFrroomm  IImmppllaannttaattiioonn,,  MMoonntthhss

Lower limit of 
quantification 
(15 pg/mL)1

Serum Ranibizumab PK Profiles (Without Refill)
PK-Evaluable Population

GG
eeoo

mm
eett

rriicc
  MM

eeaa
nn  

ooff
  SS

eerr
uumm

  
RRaa

nnii
bbii

zzuu
mm

aabb
  CC

oonn
ccee

nntt
rraa

ttiioo
nn,,

  pp
gg//

mm
LL

PDS ranibizumab 100 mg/mL 
Monthly intravitreal ranibizumab 0.5 mg model projection2
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Ladder, NCT02510794, Archway, NCT03677934
BCVA, best-corrected visual acuity; nAMD, neovascular age-related macular degeneration; PDS, Port Delivery System with ranibizumab; Q24W, every 24 weeks.

The Port Delivery System With Ranibizumab (PDS)

106

Continuous intravitreal delivery of a customized formulation of ranibizumab

Archway phase 3 trial of the PDS for nAMD

• Archway supported by the favorable benefit-risk profile 
observed in the Ladder phase 2 trial

• PDS 100 mg/mL Q24W was noninferior and equivalent 
for BCVA change at weeks 36/40 compared with 
monthly ranibizumab

• PDS maintained vision while reducing treatment burden
• PDS was generally well tolerated and had a favorable 

benefit-risk profile

Innovative, investigational drug delivery 
system

• Permanent, refillable intraocular implant
• Customized formulation of ranibizumab
• Implant surgically placed at the pars plana
• In-office refill-exchange procedures

PDS Mechanism of Continuous Delivery: 
Passive Diffusion

110055PDS, Port Delivery System with ranibizumab.

 Continuous delivery 
mediated by passive 
diffusion

 Rate of diffusion is 
concentration 
dependent and 
decreases over time

 Follows Fick’s Law

Passive 
diffusio
n

Higher 
concentration 
in implant

Lower 
concentration 
in vitreous
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ANTI-VEGF FOR RETINAL DISEASE: AN INTERESTING JOURNEY, AND WHERE WE ARE HEADED – AVERY
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Anti-VEGF Impact on Retina
• Profound effect on visual outcomes 

across many retinal diseases:
– AMD
– DR
– RVO
– ROP

• Altered clinical practice of retina
– Clinical flow
– Drug middleman
– Some surgical changes, and 

more to come
• Surprisingly, more of an impact on 

retina than on cancer.

a Eligible for supplemental intravitreal ranibizumab treatment with open-label intravitreal ranibizumab if any of the 3 criteria were met: 1) decrease of ≥ 15 letters from the best-recorded BCVA in the study, 2) increase of ≥ 150 µm in central subfield thickness 
(CST) on SD-OCT from the lowest CST measurement in the study; 3) increase of ≥ 100 µm in CST on SD-OCT from the lowest CST measurement in the study associated with a decrease of ≥ 10 letters from the best recorded BCVA during the study. For each 
interval, percentages of patients who did/did not receive supplemental treatment were calculated out of the number of patients who were on treatment and assessed for supplemental treatment for ≥ 1 visit (interval 1, week 16 or 20; interval 2, week 40 or 44). 
BCVA, best-corrected visual acuity; nAMD, neovascular age-related macular degeneration; PDS, Port Delivery System with ranibizumab; PED, pigment epithelial detachment; RBZ, ranibizumab; SD-OCT, spectral domain optical coherence tomography.

Supplemental Treatment in PDS Patients
> 90% of Patients Did Not Receive Supplemental Treatment Before Each Refill-Exchange Procedure
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• Supplemental intravitreal ranibizumab treatment criteria were based on BCVA and CST changes due to nAMD disease activity
• CST was measured on SD-OCT from ILM- Bruch’s and included PED height if present
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Preventing Endophthalmitis 
After Intravitreal Injections: 
What Do We Know?

DENNIS P. HAN, MD

SUMMARY
Published guidelines exist that inform 
prophylaxis of endophthalmitis after 
intravitreal injection. Numerous 
clinical and experimental observations 
can further efforts to prevent 

endophthalmitis. Even so, prophylactic regimens can 
vary among physicians. Variations in antiseptic regimen, 
use of antibiotics, anesthetic techniques, surgical mask 
application, drug preparation, lid retraction techniques, 
and environmental factors may impact the risk of 
endophthalmitis.

Common themes that appear important in prevention 
include avoiding contact between the needle and ocular 
adnexa, proper timing and duration of povidone-iodine 
solution application, elimination of topical antibiotic 
prophylaxis, and directing of respiratory airflow or other 
sources of contamination away from the surgical field or 
supplies. Many well-intended attempts at prophylaxis have 
inadvertently increased risk of endophthalmitis or bacterial 
contamination of the surgical field. Furthermore, successful 
risk reduction measures may be counterintuitive, requiring 
surgeon flexibility and willingness to change prophylactic 
regimens and educate support staff. Understanding technical 
means of achieving the above goals are critical to reducing 
risk of endophthalmitis after intravitreal injections.

NOTES
Dr. Han started out by presenting the objectives of his talk, 
which included understanding factors influencing the 
risk of endophthalmitis following intravitreal injections, 
describing ways of reducing the risk, and outlining current 
guidelines for prophylaxis. The incidence of post injection 
endophthalmitis is between 0.038% and 0.056%, according 
to several meta-analyses of reports published between 2005 
and 2016.1-4 A report from Dr. McCannel demonstrated a 
3-fold higher than expected rate of Streptococcus species 
for acute endophthalmitis after intravitreal injection when 
compared to post-operative endophthalmitis (31% vs 9%).1 
This rate was far out of proportion to conjunctival flora and 
other ocular procedures. Based on these findings, it has been 
hypothesized that the transmission of the microorganisms 
occurs at least in some cases by aerosolized upper respiratory 

tract organisms that contaminate the sterile injection field 
or the injection needle. Because of this, a more stringent 
no talking policy during intravitreal injection has been 
introduced and is routinely employed in most practices. 
A report by Garg et al compared a 24-month “usual 
care” period with a 24-month “no talking” period during 
intravitreal injection procedures and noticed a statistically 
significant reduction in the rate of endophthalmitis 
(0.019% vs. 0.010%, p=0.004).5 The rate of oral pathogen-
associated endophthalmitis also dropped significantly in the 
same study (0.015% vs. 0.002%, p=0.02).5 A more recent 
report by Ong et al. demonstrated that S. Epidermidis was 
the most common isolate in 141 cases of post-injection 
endophthalmitis and Streptococcus ssp was found in only 
7%.6 These findings reflect guideline-driven changes in 
practice and have likely contributed to reducing the absolute 
rate of endophthalmitis as well, according to Dr. Han. 

Operating room (OR) settings have been associated with very 
low rates of endophthalmitis.7 While it is not efficient to 
perform intravitreal injection in the OR setting, it is possible 
to emulate some aspects of the OR in the office including 
masks for all personnel, surgical drape used to isolate the 
field, patient monitoring for speaking, and standard prep 
procedure. Dr. Han then surveyed the audience regarding a 
hypothetical scenario with a patient undergoing intravitreal 
injection after standard prep with anesthesia and antisepsis. 
He asked the audience which one between loose surgical 
mask, tight surgical mask, tight surgical mask with upper 
margin sealed with tape, and no mask/no talking is 
associated with the highest amount of respiratory bacterial 
dispersion to the surgical field. A study by Patel et al showed 
that a tight mask without tape was associated with greater 
bacterial growth compared to the other options, including 
no mask/no talking.8 A tight mask with tape performed 
best and appeared equally effective as an N95 mask. It is 
speculated that a tight-fitting mask without tape redirects 
respiratory flow and bacterial dispersion towards the eyes 
and forehead. Therefore, based on these findings, it is 
recommended to seal the upper margin with tape if/when 
masking the patient.

Dr. Han then illustrated how the use of a lid speculum 
contributed to reducing the rate of post-injection 
endophthalmitis. A high rate of endophthalmitis was 
observed in the VIEW study investigating the use of 
pegaptanib for age-related macular degeneration (0.18%) 
and it was attributed to protocol violation during the 
injection procedure, in which the lid speculum was omitted. 
The rate of endophthalmitis dropped to 0.04% after 
adherence to speculum use, and subsequent expert panel 
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recommendations included the use of a speculum. A 2017 
ASRS survey demonstrated that 60% of retina specialists 
always use a lid speculum, and 77% of specialists use it 
more than 75% of the time. Another study from 2019 
confirmed that 66% of retina specialists always use a lid 
speculum.9 However, several large studies have suggested 
that the use of manual lid retraction techniques in lieu of 
the use of a speculum is associated with similar rates of 
endophthalmitis.10,11 Emphasis is placed on keeping lids and 
lashes away from the needle and the injection site, which 
can be done with manual splinting and visual estimation of 
the site of injection or with a specific device designed by Dr. 
Han.11 This device provides mechanical retraction of the 
eyelid and a measuring tool at the same time. The guide is 
placed at the limbus, it retracts the eyelid and has a hole at 
3.5mm, through which the injection is administered.12 

Dr. Han then presented data regarding the quadrant of 
injection as a potential risk factor for endophthalmitis. 
Several large studies have demonstrated that there is no 
significant difference between injecting in the superior or 
inferior hemisphere, with similar rates of endophthalmitis.10,11

Regarding the use of topical antibiotics, Dr. Han reported 
several studies demonstrating that their use does not seem 
to decrease the rate of endophthalmitis. Two studies found 
significantly higher risk of endophthalmitis when topical 
antibiotics were used post injection,13,14 and one study 
demonstrated that there was a higher frequency of resistant 
organisms after multiple applications of topical antibiotics.15 
Based on this data, topical antibiotic prophylaxis appears 
unnecessary and even potentially harmful. 

Dr. Han highlighted how lidocaine gel placement can 
inhibit the antiseptic effect of povidone iodine, if applied 
first.16,17 However, when povidone iodine is applied before 
lidocaine gel, antisepsis appears effective with low rates 
of endophthalmitis.18 He also stressed the importance of 
blepharitis control, as it has been shown in multivariate 
analysis to be a significant risk factor for endophthalmitis.19 
Furthermore, povidone iodine contact time is a critical 
factor in  preventing post-injection endophthalmitis. A 
study form Friedman and colleagues demonstrated a 
significant reduction in CFU counts after 30 and 60 seconds 
of exposure to povidone iodine, when compared to 15 
seconds.20 In terms of the relevance of povidone iodine 
reapplication right before injection, it has been shown that it 
does not make a significant difference, unless it is done after 
speculum placement.21 Therefore, it is important to not let 
patients blink after povidone iodine application. 

Antisepsis can cause irritation and discomfort for patients, 
but Dr. Han pointed out how povidone iodine allergy is a 
myth. There have been reports of patients who developed 
endophthalmitis due to lack of povidone iodine use because 
of a self-reported allergy. The same patients subsequently 
had povidone iodine applied for later intravitreal injections 
and did not develop any adverse reactions.22 Therefore, it is 
recommended to reassure patients who self-report povidone 
iodine allergy and proceed with its use, as its antiseptic 
properties outweigh its potential irritant properties.22 Less 
irritating antiseptic agents have shown endophthalmitis rates 
similar to povidone iodine, but present some limitations. 
Polyhexanide 0.04% (PHMB, polyhexamethylene 
biguanide) has been used to treat Acanthamoeba keratitis 
and has shown higher antimicrobial activity and possibly 
longer lasting effects than povidone iodine, but requires 
3 applications every 10 minutes.23 Aqueous chlorhexidine 
gluconate 0.1% is safe for the cornea (has to be used at 
concentrations <1% to prevent corneal toxicity), but it is 
labeled to not be used to irrigate the eyes.24 

In the last part of his presentation, Dr. Han highlighted 
how prefilled syringes decrease the risk of endophthalmitis. 
He presented several studies that demonstrated that this 
concept applies to all anti-VEGF agents (bevacizumab, 
ranibizumab and aflibercept).25,26 Before prefilled aflibercept 
was available, his group demonstrated that aflibercept stored 
in polycarbonate syringes retained its anti-VEGF activity up 
to 56 days, even if frozen.27 

Dr. Han concluded his presentation by summarizing the 
areas of general agreement from the 2014 expert panel28 as 
follows:

• Povidone-iodine should be the last agent applied to 
the injection site.

• If gel anesthetic used, povidone iodine should be 
applied both before and after the gel.

• Pre-, peri-, or postinjection topical antibiotics are 
unnecessary.

• Avoid contamination of the needle and injection site 
by the lashes or lid margins.

• Avoid extensive massage of the lids pre- or 
postinjection (avoid meibomian gland expression).

• Use sterile or nonsterile gloves as consistent with 
modern office practice; handwashing before and after 
patient contact. 

• Either surgical masks should be used, or both patient 
and providers should avoid speaking during injection.

• Monitor IOP both pre- and postinjection.
• Routine anterior chamber paracentesis is not 

recommended.

PREVENTING ENDOPHTHALMITIS AFTER INTRAVITREAL INJECTIONS: WHAT DO WE KNOW? – HAN
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Preventing endophthalmitis after intravitreal 
injections: what do we know?

1

Aspen Retinal Detachment Society 2021

DDeennnniiss  PP..  HHaann,,  MMDD

JJaacckk  AA..  aanndd  EEllaaiinnee  DD..  KKlliieeggeerr PPrrooffeessssoorr

Financial Disclosures: Han

Apellis Pharmaceuticals, Inc.: consultant/advisor

Digital Diagnostics, Inc.: consultant/advisor

Luxa Biotechnology, LLC: consultant/advisor

Aura Biosciences, Inc.: consultant/advisor

Opthea, Ltd.: consultant/advisor

2

Objectives

Understand factors influencing risk of endophthalmitis
following intravitreal injections

Describe ways of reducing risk

Outline current guidelines for prophylaxis
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Areas with no clear consensus from the same panel28 
include:

• Need for povidone iodine application to lashes and 
eyelid margins.

• Use of a speculum (manual lid retraction is acceptable 
to prevent needle contact with lids and lashes).

• Need for postinjection dilated examination of the 
posterior segment (some viewed formed vision as 
sufficient).

• Use of povidone iodine flush (most preferred drops 
only and no need to allow PI to dry after application).

REFERENCES

1. McCannel CA. Retina. 2011;31(4):345-61.

2. Fileta JB, Scott IU, Flynn Jr. HW. Ophthalmic Surg Lasers Imaging 
Retina. 2014;45(2):143-9.

3. Sigford DK, Reddy S, Mollineaux C, Schaal S. Clin Ophthalmol. 
2015;9:773-81.

4. Reibaldi M, Pulvirenti A, Avitabile T, et al. Retina. 2018;38(1):1-11.

5. Garg SJ, Dollin M, Hsu J, et al. Ophthalmic Surg Lasers Imaging 
Retina. 2015;46(10):1028-34.

6. Ong AP, Angbue Te N, Zagora SL, et al. Clin Exp Ophthalmol. 
2019;47(1):57-62.

7. Abell RG, Kerr NM, Allen P, Vote BJ. Br J Ophthalmol. 
2012;96(12):1474-8.

8. Patel SN, Mahmoudzadeh R, Salabati M. Am J Ophthalmol. 
2021;223:178-83.

9. Chaturvedi R, Wannamaker KW, Riviere PJ, et al. Ophthalmol 
Retina. 2019;3(8):656-62.

10. Shah CP, Garg SJ, Vander JF, et al. Ophthalmology. 2011;118(10):2028-
34.

11. Munro M, Williams GR, Ells A, et al. Br J Ophthalmol. 
2018;102(9):1254-8.

12. Han DP, McKenney KC, Kim JE, et al. Retina. 2017;37(4):778-81.

13. Dossarps D, Bron AM, Koehrer P, et al. Am J Ophthalmol. 
2015;160(1):17-25.

14. Reibaldi M, Pulvirenti A, Avitabile T, et al. Retina. 2018;38(1):1-11.

15. Kim SJ, Toma HS, Midha NK, et al. Ophthalmology. 
2010;117(12):2372-8.

16. Boden JH, Mers ML, Lee T, Bushley M, Torres MF. J Cataract Refract 
Surg. 2008;34(10):1773-5

17. Miller JJ, Scott IU, Flynn HW, Smiddy WE, Newton J, Miller D. Am J 
Ophthalmol. 2005;139(6):983-7.

18. Inman ZD, Anderson NG. Retina. 2011;31(4):669-72.

19. Lyall DAM, Tey A, Foot B, Roxburgh STD, Virdi M, Robertson C, 
MacEwen CJ. Eye (Lond). 2012;26(12):1517-26.

20. Friedman DA, Mason JO, Emond T, McGwin G. Retina. 
2013;33(5):975-81.

21. Levinson JD, Garfinkel RA, Berinstein DM, Flory M, Spellman FA. 
Ophthalmol Retina. 2018;2(7):654-8.

22. Modjtahedi BS, van Zyl T, Pandya HK, Leonard RE, Elliott D. Am J 
Ophthalmol. 2016;170:68-74.

23. Ristau T, Kirchhof B, Fauser S. Acta Ophthalmol. 2014;92(6):e494-6.

24. Oakley CL, Vote BJ. Acta Ophthalmol. 2016;94(8):e808-9.

25. Bavinger JC, Yu Y, VanderBeek BL. Retina. 2019;39(10):2004-11.

26. Storey PP, Tauqeer Z, Yonekawa YY, et al. Am J Ophthalmol. 
2019;199:200-8.

27. Han DP, Skumatz C, Besharse JC, Kassem IS. J Ocul Pharmacol Ther. 
2019;35(5):278-82.

28. Avery RL, Bakri SJ, Blumenkranz MS, et al. Retina. 2014;34 Suppl 
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You have just prepped a patient for an intravitreal injection.  After your 
prep,  you wait a few minutes for anesthesia and antisepsis to work. 
Which of the following scenarios is associated with the hhiigghheesstt amount 
of respiratory bacterial dispersion to the surgical field?

A.  Loose surgical mask

B.  Tight surgical mask

C.  Tight surgical mask with upper 
margin sealed with tape

D.  No mask, no talking (image not 
shown)

A B C

D   No mask, no talking (image not shown)

Operating room settings: associated with very low rates
Masks for all personnel, surgical drape used to isolate field, patient monitoring/speech, std prep

AAuutthhoorrss NNoo..  ooff  iinnjjeeccttiioonnss IInnffeeccttiioonn  rraattee

Casparis H et al 
2014

40,011 0.0075%  
(1/13,337)

Nentwich MM et al 
2014

11,279 0.009% 
1/11,111

Abell RG et al 2012:
operative theatre vs 
in-office*

8873  (0 cases)

3376  (4 cases)

0% (operative
theatre)
0.11% (in-office)
1/844

9

*Abell et al: estimated 13 fold lower risk when 
performed in operating theatre compared to in-office

WWhhaatt  ccaann  wwee  ddoo  ttoo  ssiimmuullaattee  tthhee  OO..RR..  eennvviirroonnmmeenntt  iinn  tthhee  ooffffiiccee??

Eight years after McCannel report of 2011:  no 
streptococcus predominance

Ong AP et al (2019): Of 141 cases of PIE from 2012-2017, S. 
epidermidis was the most common isolate; Streptococcus
spp found in only 7%.

Attributed findings to possibly “reflect guideline-driven 
changes in practice.”

8

Ong AP, Angbue Te N, Zagora SL, Symes RJ, Yates W, Change AA, McCluskey PJ, Simunovic MP.
Post-surgical versus post-intravitreal iinnjjeeccttiioonn eennddoopphhtthhaallmmiittiiss: changing patterns in causative flora. Clinical & Experimental 
Ophthalmology. 47(1):57-62, 2019 

No talking reduces PIE rate and frequency of oral pathogens

Garg S, 2015: Compared a 24 month “usual care” period 
(n=47,155) with a 24-month no talking period during IVI 
procedure (n=82,658).

No talking policy during IVI reduced endophthalmitis risk 
from 0.019% to 0.010%  (p=0.004) and oral pathogen-
associated endophthalmitis from 0.015% to 0.002% 
(p=0.02)

Conclusion: “a more stringent no-talking policy during IVI 
may reduce the risk of post-injection eennddoopphhtthhaallmmiittiiss”

7

Garg SJ, Dollin M, Hsu J, Storey P, Vander JF. Effect of a strict “no-talking” policy during intravitreal injection on post-injection 
endophthalmitis. Ophthalmic Surgery, Lasers & Imaging Retina 46(10):1028-34, 2015.

“... It seems likely that in at least some cases, the 
transmission of the organisms occurs by aerosolized 
upper respiratory tract organisms that contaminate the 
sterile injection field or the injection needle."

McCannel, et al 2011

McCannel CA et al. Meta-analysis of endophthalmitis following
intravitreal injection of anti-VEGF agents: causative organisms and possible prevention 
strategies. Retina 2011; 31: 654-661. 

Meta-analysis: 3-fold higher than expected rate of streptococcus, far 
out of proportion to conjunctival flora and other ocular prodedures

Incidence of post-injection endophthalmitis: meta-
analyses of reports published from 2005 to 2016

FFiirrsstt aauutthhoorr
YYeeaarr  ooff  ppuubblliiccaattiioonn

PPuubblliiccaattiioonn ddaatteess  ooff  
aarrttiicclleess  aannaallyyzzeedd

CCaasseess EEOO//NNoo..  ooff  
iinnjjeeccttiioonnss

EEnnddoopphhtthhaallmmiittiiss
rraattee

McCannel 2011 2005-3/22/2010 52/105,536 0.049%

Fileta 2014 1/2005-5/2012 197/350,535 0.056%

Sigford 2015 2006-11/2013 182/445,503 0.04%

Reibaldi 2018* 2006-2016 244/639,391 0.038%

4*analyzed only reports describing topical antibiotic usage or non-usage 

Answer: B.    The tight surgical mask without sealing tape was associated with highest 
dispersion (2 min)

From Patel SN, et al:    Though not statistically different from the other “worse case scenarios,” the tight 
mask without tape did relatively poorly compared to other options, including no mask/no talking.  A tight 
mask with tape performed best and appeared equally effective as an N95 mask in this setting. 

Patel SN, et al. Bacterial dispersion associated with various patient face mask designs during simulated intravitreal injections.   Am J Ophthalmol (2020), doi:https://doi.org/10.1016/j.ajo.2020.10.017

WHICH OF THE FOLLOWING SCENARIOS IS  ASSOCIATED WITH THE HHIIGGHHEESSTT AMOUNT OF 
RESPIRATORY BACTERIAL DISPERSION TO THE SURGICAL F IELD?
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Quadrant of injection: conflicting reports exist
Roth et al (2009): greater risk for injections given inferiorly compared to 

superiorly (n=10,834 injections; AAO 2009, unpublished data)

Munro et al (2017): no significant difference between inferior and superior 
injection (n=78,009; unpublished data, personal communication 1/17/18)

Shah et al (2011), showed no difference:  0.11% of 3683 superior injections 
vs 0.079% of 24,053 inferior injections (p=0.56)

18Shah CP et al.  Ophthalmology 2011;118:2028–2034

17

Autoclavable at 225500ººFF  xx  2200  mmiinn  ffoorr  mmuullttiippllee  uussee

Lid speculum: recent perspectives

Large studies indicate very low rates can be achieved 
without use of a lid speculum

Emphasis is currently more squarely placed on keeping lid 
and lashes away from needle and injection site

16
MMaannuuaall  sspplliinnttiinngg  aanndd  ””eeyyeebbaalllliinngg””  tthhee  ppaarrss  ppllaannaa RRaappiidd  aacccceessss  vviittrreeaall iinnjjeeccttiioonn  gguuiiddee  vv..11  wwiitthh  

mmeeaassuurriinngg  hhoollee

Manual techniques without speculum
Endophthalmitis rate 

Munro et al 2017  0.015% in 78,009 injections

Shah et al.   w/speculum: 0.10% of 12,500 injections

w/o speculum:  0.065% of 15,236  (p=0.57) 

Fineman et al. 2013   0.03% in 10,164 injections

Fineman MS, Hsu J, Spirn MJ, Kaiser RS. Bimanual assisted eyelid retraction technique for intravitreal injections. Retina
2013;33:1968–70.
Shah CP, Garg SJ, Vander JF, Brown GC, 
Kaiser RS, Haller JA, for the Post-Injection Endophthalmitis (PIE) Study Team. Outcomes and Risk Factors 
Associated with Endophthalmitis after Intravitreal Injection of Anti-Vascular Endothelial
Growth Factor Agents.  Ophthalmology 2011;118:2028–2034
Munro M, Williams GR, Ells A, Fielden M, Kherani A, Mitchell P, Ruzicki J, Adatia FA.
Lid splinting eyelid retraction technique: a minimised sterile approach for intravitreal injections. BJO Online First, 
published on December 15, 2017 as 10.1136/bjophthalmol-2017-311081

PAT survey 2017: 60% of retina 
specialists always used a lid 
speculum; 77% used it more 
than ¾ of the time.

Chaturvedi R,  2019: 66% of 281 
U.S retina specialists surveyed 
always used a lid speculum 

CChhaattuurrvveeddii  RR,,  WWaannnnaammaakkeerr  KKWW,,  RRiivviieerree  PPJJ,,  KKhhaannaannii AAMM,,  WWyykkooffff    CCCC,,  CChhaaoo  DDLL..    RReeaall--wwoorrlldd  ttrreennddss  iinn  iinnttrraavviittrreeaall  iinnjjeeccttiioonn  pprraaccttiicceess  aammoonngg  
AAmmeerriiccaann  rreettiinnaa  ssppeecciiaalliissttss..  OOpphhtthhaallmmoollooggyy--RReettiinnaa  22001199;;33::665566--666622

Lid speculum use: early perspectives

High rate of endophthalmitis in VIEW study 
(pegaptanib for ARMD) 0.18%: most cases 
attributed to protocol violation during injection 
procedure, in which lid speculum was omitted. 

Rate dropped to 0.04% after adherence to use of 
speculum, additional PI flush or preinjection
antibiotic

Subsequent expert panel recommendations 
included use of speculum

Patient facemasks and bacterial 
dispersion 
Leaving a tight mask in place without tape 

sealing the upper margin appears to have 
little benefit compared to the other options, 
according to the study by Patel et al.

It is speculated that the tight-fitting mask 
redirects respiratory flow and bacterial 
dispersion toward the eyes and forehead. 

BBoottttoomm  lliinnee::  If you are masking the patient, 
seal the upper margin with tape.

Patel SN, et al. Bacterial dispersion associated with various patient face mask designs during simulated 
intravitreal injections.   Am J Ophthalmol (2020), doi:https://doi.org/10.1016/j.ajo.2020.10.017

Topical antibiotics: a “no-no?”
Topical antibiotics before OR after injection do NOT appear to reduce endophthalmitis 

risk1-8

Bhavsar 2011: 0.13% of 4697 with use of antibiotics vs 0.03% of 3333 without use 
of antibiotics (p=0.25)

Dossarps 2015, Reibaldi 2018, : Found significantly higher risk of endophthalmitis 
when topical antibiotics used post injection

Bande 2017: 1.7 fold higher risk of PIE with topical antibiotics in meta-analysis of 
276,774 injections

Kim 2010: Higher frequency of resistant organisms after multiple applications9

Conclusion: topical antibiotic prophylaxis unnecessary and even potentially harmful

19

1. Bhavsar AR, Stockdale CR, Ferris FL, III, 
Brucker AJ, Bressler NM, and Glassman AR, for the Diabetic Retinopathy Clinical Research Network Arch Ophthalmol . 2012 June ; 130(6): 809–810.
2.Dossarps D, Bron AM, Koehrer P, et al> Endophthalmitis after intravitreal injections: incidence, presentation, management and visual outcome. Am J Ophthalmol
2015;160:17-25.
3. Reibaldi M, Pulvirenti A, Avitabile T, Bonfiglio V, Russo A, Mariotti C, Bucolo C, Mastropasqua R, Parisi G, Longo A. Pooled estimates of incidence of endophthalmitis 
after intravitreal injection of anti-vascular endothelial growth factor agents with and without topical antibiotic prophylaxis. Retina 38:1-11,2018
4. Falavarjani KG, Modarres M, Hashemi M, Parvaresh MM, Naseripour M, Zare-Moghaddam A, Nekoozadeh S. Incidence of acute endophthalmitis after intravitreal 
bevacizumab injection in a single clinical center  Retina 33:971-974, 2013.
5. Cheung CSY, Wong AWT, Lui A, Kertes PJ, Devenyi RG, Lam W-C. Incidence of endophthalmitis and use of antibiotic prophylaxis after Intravitreal Injections. 
Ophthalmology 2012;119:1609–1614
6 Ch ikit k l V N k O P tik l il D Ch th k J W t h i N K i t P Itti k l N B l NM  P t i j ti d hth l iti i
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Prefilled syringes: a path to efficiency AND safety

Compounded prefilled syringes of bevacizumab had significantly reduced 
endophthalmitis rates compared with office loaded syringes1,2; also when 
compared to multiple draws from same vial.1

Nonprefilled ranibizumab and nonprefilled aflibercept associated with higher 
risk (1.6 and 1.8 fold, respectively) of PIE3

Lower rate of culture-positive PIE associated with prefilled ranibizumab 
compared to conventional ranibizumab delivery (O.R.=0.19)4

26

1. Mishra C, et al. Incidence of endophthalmitis after intravitreal injections: risk factors, microbiology profile, and clinical outcomes.  Ocul Immunol Inflamm. 2018;26:559-68.

2. Bavinger JC, Yu Y, VanderBeek BL. Comparative risk of endophthalmitis after intravitreal injection with bevacizumab, aflibercept, and ranibizumab. Retina (published online 10/3/201  
doi:10.1097/IAE.0000000000002351)

3.Baudin F, et al. Association of acute endophthalmitis with intravitreal injections of corticosteroids or anti-vascular growth factor agents ina nationwide study in France.  JAMA Ophthalm
2018;136:1352-8.

4. Storey PP, et al for the Post-injection Endophthalmitis (PIE) Study Group. The impact of prefilled syringes on endophthalmitis following intravitreal injection of ranibizumab. Am J 
Ophthalmol 2019;199:200-208

Less irritating antiseptic agents showing 
endophthalmitis rates similar to povidone-iodine

25

Polyhexanide 0.04%. (PHMB; polyhexamethylenbiguanid):

higher antimicrobial activity and possibly longer lasting effect than PI (PHMB has been used 
for Acanthamoeba keratitis)

applied 3 times at intervals of 10 minutes between applications when used clinically

Aqueous chlorhexidine gluconate 0.1%:

Absence of toxic corneal epithelial effects at concentrations of < 1%

Used extensively for cataract surgery antisepsis

Fistau T, Kirchhof B, Fauser S.  Antisepsis with polyhexanide is effective against endophthalmitis after intravitreal injections.  
Acta Ophthalmol 2014 doi: 10111/aos.12347;pp. e494-e495. 

Oakley CL, Vote BJ. Aqueous chlorhexidine (0.1%) is an effective alternative to povidone-iodine for intravitreal injection 
prophylaxis.  Acta Ophthalmol 2016; doi: 10.111/aos.12981, pp.e808-e809

Iodine “allergy:”  a myth that maims
Modjtahedi et al, 2016: enumerated 5 patients who developed PIE after 

not receiving PI antisepsis for self-reported allergy to iodine-related 
agents. 4 of the 5 had subsequent ocular PI applied for later 
intravitreal injections.  None developed an adverse reaction to PI.

“In patients who self-report a history of PI ‘allergy,’ it is recommended to 
offer reassurance and to proceed with PI use, as its antiseptic 
properties far outweigh its potential irritant properties”

24

Modjtahedi BS, Van Zyl T, Pandya HK, Leonard RE II, Elliott D. Endophthalmitis after intravitreal injections in 
patients with self-reported iodine allergy. Am J Ophthalmol 2016;170:68-74.

Levinson JD, Garfinkel RA, Berinstein DM,Flory M, Spellman FA. Timing of Povidone-Iodine Application to 
Reduce the Risk of Endophthalmitis after Intravitreal Injections. Ophthalmology Retina 2018;2(7):654-658.
Paper presented at: 35th annual meeting of the American Society of Retina Specialists; August 13, 2017: 
Boston, MA. Graph from: Retina Specialist November 2017, pp. 37-38.

PI reapplication: not useful unless done after speculum placed

NNoo  ddiiffffeerreennccee  bbeettwweeeenn  rreeaapppplliiccaattiioonn  oorr  nnoott,,  uunnlleessss  ddoonnee  AAFFTTEERR  ssppeeccuulluumm;;
PP==00..000044,,  ddiiffffeerreennccee  bbeettwweeeenn  nnoo  rreeaapppplliiccaattiioonn  ooff  PPII  vvss  rreeaapppplliiccaattiioonn  ooff  PPII  aafftteerr  ssppeeccuulluumm  

77--ffoolldd  rreedduuccttiioonn

Don’t let the lids close after PI 
reapplication

Povidone Iodine contact time:
a critical factor

Friedman et al (2013):  Evaluated 
CFU counts from inferior cul-de-sac 
before and after PI instillation, 
varying period of ocular contact

Found 30 seconds of exposure to 
result in marked reduction in CFU 
counts compared to 15 seconds.

22

Friedman DA, Mason JO, Edmond T, 
McGwin G.  Povidone-iodine contact time 
and lid speculum use during intravitreal 
injection.  Retina 33:975-981,2013

Blepharitis control: a must

Lyall et al 2012: Blepharitis has been shown in multivariate 
analysis to be a significant risk factor for endophthalmitis
(P = 0.006)

21

Lyall DA, Tey A, Foot B, et al. Post-intravitreal anti-VEGF endophthalmitis in the 
United Kingdom: incidence, features, risk factors, and outcomes. Eye (Lond)
2012;26:1517–1526.

Viscous lidocaine:  help or hindrance?

Lidocaine gel placement: can inhibit antiseptic effect of PI; 
inefficacy of PI application AFTER gel has been implicated in 
some cases of endophthalmitis1-2

When Povidone Iodine is placed BEFORE viscous lidocaine, 
antisepsis appears effective; low rate (0% of 4690; 95% CI 
0.00-0.06%) obtained when PI placed before gel (Inman et al, 
2011)

20

1. Boden JH, Mers ML, Lee T, Bushley M, Torres MF. Effect of lidocaine gel on povidone-iodine antisepsis and 
microbial survival.  J Cataract Refract Surg 34:1773-1775, 2008

2. Miller JJ, Scott IU, Flynn HW, Smiddy WE, Newton J, Miller D.  Acute-onset endophthalmitis after catarat 
surgery (2000-2004): incidence, cliical settings, and visual acuity outcomes after treatment. Am J Ophthalmol 
139:983-987, 2005.

3. Inman ZD, Anderson NG. Incidence of endophthalmitis after intravitreal injection of antivascular endothelial 
growth factor medications using topical lidocaine gel anesthesia.  Retina 31:669-672, 2011

Fig. 2. Aflibercept stored up to 56 days in polycarbonate 
syringes and tested at post-storage dilution of 1:10 showed 
persistence of anti-VEGF activity
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Eylea only
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1:10 diluted Eylea (4mg/ml) stored samples + 100ng/ml VEGF 

The lower the 
bar, the greater 
the antiVEGF
activity; error 
bars are 
standard 
deviation. 

Han DP, Skumatz C, Besharse JC, Kassem IS. Sustained Anti-Vascular Endothelial Growth Factor Activity of Aflibercept (Eylea) After Storage in 
Polycarbonate Syringes Used for Intravitreal Injection: A Pathway to Safety and Efficiency. J Ocul Pharmacol Ther. 2019 06;35(5):278-282. 
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Adapted from Davidoff F. 
Mt. Sinai J Med 1999; 
66:75

Areas with no clear consensus (2014 Expert Panel)

Need for PI application to lashes and eyelid margins

Use of a speculum (manual lid retraction acceptable to 
prevent needle contact with lids and lashes)

Need for postinjection dilated examination of the posterior 
segment (some viewed formed vision as sufficient)

Use of PI flush (most preferred drops only and no need to 
allow PI to dry after application)

30

Avery RL, Bakri SJ, Blumenkranz MS, Brucker AJ, Cunningham ET, D’Amico DJ, Dugel
PU, Flynn HW, Freund KB, Haller JA, Jumper JM, Liebmann JM, McCannel CA, Mieler
WF, Ta CN, Williams GA.  Intravitreal injection technique and monitoring: updated 
guidelines of an expert panel.  Retina 34:S1-S18, 2014.

Areas of General Agreement (2014 Expert Panel)

Use of sterile or nonsterile gloves as consistent with 
modern office practice; handwashing before and 
after patient contact

Either surgical masks should be used, or both patient 
and providers avoid speaking during injection

Monitor IOP both pre- and postinjection

Routine anterior chamber paracentesis is not 
recommended

29

Avery RL, Bakri SJ, Blumenkranz MS, Brucker AJ, Cunningham ET, D’Amico DJ, Dugel
PU, Flynn HW, Freund KB, Haller JA, Jumper JM, Liebmann JM, McCannel CA, Mieler
WF, Ta CN, Williams GA.  Intravitreal injection technique and monitoring: updated 
guidelines of an expert panel.  Retina 34:S1-S18, 2014.

Areas of General Agreement (2014 Expert Panel)

Povidone-iodine (PI): the last agent applied to the injection site.

If gel anesthetic used, PI should be applied both before and after 
the gel

Pre-, peri-, or postinjection topical antibiotics are unnecessary

Avoid contamination of the needle and injection site by the lashes 
or lid margins

Avoid extensive massage of the lids pre- or postinjection (avoid 
meibomian gland expression)

28

Avery RL, Bakri SJ, Blumenkranz MS, Brucker AJ, Cunningham ET, D’Amico DJ, Dugel
PU, Flynn HW, Freund KB, Haller JA, Jumper JM, Liebmann JM, McCannel CA, Mieler
WF, Ta CN, Williams GA.  Intravitreal injection technique and monitoring: updated 
guidelines of an expert panel.  Retina 34:S1-S18, 2014.
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Reticular Pseudodrusen and 
Coronary Artery Disease

TIMOTHY W. OLSEN, MD

SUMMARY
The term pseudodrusen was introduced 
in 1990 to define a specific type of 
drusen best seen with blue light. In 
1991, the Wisconsin AMD grading 
system described “ill-defined networks 

of broad interlacing ribbons” and categorized RPD as soft, 
indistinct drusen. In 1995, pseudodrusen were characterized 
as “yellow interlacing networks 125-250 mm in width 
appearing in the superior outer macula and extending 
circumferentially” and were called reticular pseudodrusen 
and are described as either dot, ribbon, or peripheral; 
associated with more rapid progression to advanced AMD, 
especially GA. Cymerman reported an increased risk 
for RPD and CADz, yet a larger study did not confirm 
the association. We recently reviewed over 2000 human 
eyebank eyes (>1000 donors) and found 228 with RPD 
(13%), and the cause of death in these individuals was more 
likely to be from CADz (OR=2.0; p=0.002) than donors 
without RPD. Histopathology of RPD specimens contain 
vitronectin, photoreceptor-associated proteins, and ionized 
calcium-binding adapter molecule 1 (Iba1)–immunoreactive 
immune cells without lipid staining. Therefore, RPD likely 
contain a pro-inflammatory rather than a lipid-related 
origin, possibly from Iba1-immunoreactive microglia and 
macrophages. We reported CD68+ macrophage infiltration 
(primarily M1 macrophage) in AMD tissue. Thus, there 
is a pro-inflammatory association between RPD and 
CADz. An increase M1 macrophage population increases 
proinflammatory cytokines, leading to more extensive 
host injury as has been reported in the develop of vascular 
endothelial plaques in CADz. Thus, RPD may represent an 
ophthalmic biomarker of coronary artery disease, readily 
detected during routine ophthalmologic exam.

NOTES
Dr. Olsen presented on the association between reticular 
pseudodrusen and coronary artery disease, which his lab 
team noted to be a strong statistically significant association, 
but he made the important point that this does not imply 
cause and effect. He labeled these 2 conditions as being 
inflamox syndromes (combination of inflammation and 
altered oxidative state). The goals of his talk were to make 
sure reticular pseudodrusen could be identified, discuss the 
relationship of the Minnesota grading system and AREDS 

and appraise the association with coronary artery disease. 
He showed some examples of reticular pseudodrusen and 
explained that they were first discussed by Mimoun et al, 
and noted to be best seen in blue light. They have a yellow 
interlacing pattern and are often distributed along the 
superior macula, sparing the fovea.1 The Wisconsin group 
described them as >125 microns, soft, indistinct lesions 
with ill-defined networks and broad-interlacing ribbons.2 
Dr. Olsen credited Rick Spaide for providing much of the 
information we have about these lesions. In 2010, Spaide 
showed they were subretinal deposits and not actually 
drusen.3 In May of 2010, Dr. Spaide showed the 3 types 
of reticular pseudodrusen included the dot type (noted 
in 96% of patients) which is well seen on infrared, the 
ribbon type (noted in 40% of patients) which is best seen 
on color photos, and the mid-peripheral type (noted in 9% 
of patients)  that can sometimes disappear with time.4 In 
September of 2010, Dr. Spaide showed a strong association 
with advanced AMD.5 Dr. Olsen also highlighted the work of 
Yoneyama et al which showed an association with a specific 
mutant allele, providing the understanding that phenotypic 
presentations allow us to make a good guess at a molecular 
diagnosis.6 The genome-wide association studies study 
was also a defining step for ophthalmology and genetics.7 
This study from Australia assessed the histopathology of 
reticular pseudodrusen and showed that these deposits are 
often found in vitronectin, which is a protein that signals 
inflammatory cytokines, glial cells and macrophages.8 Dr. 
Olsen also stated that the CATT study wasn’t designed to 
assess reticular pseudodrusen, but in retrospect, fellows eyes 
with reticular pseudodrusen progressed at a much faster 
rate than in those where pseudodrusen were not present.9 
Additionally, AREDS report 21 showed that advanced 
macular degeneration with geographic atrophy is more 
strongly associated with pseudodrusen than neovascular 
AMD.10 Dr. Olsen’s lab has graded over 2,000 eye-bank eyes 
and has compared reticular pseudodrusen, basal laminar 
drusen and calcified drusen.11 They noted that all forms of 
drusen were associated with advanced AMD and estimated 
that 10-20% of eyes with AMD will have pseudodrusen. They 
also assessed the cause of death and noted that more people 
with reticular pseudodrusen were dying of cardiovascular 
disease than expected and less with neoplasm. This was also 
true of calcific drusen, but on a lower scale. One caveat he 
presented was that people might be more likely to donate 
their eyes because they have drusen, which can’t be disproven 
but seems highly unlikely.

He explained that the Minnesota grading system (MGS) 
uses AREDS grading for eye bank eyes, which is used 
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because there is no animal model for AMD. AREDS has 
the longest follow up with AMD eyes totaling about 36,000 
people-years, which will never be repeated because of anti-
VEGF injections.12 Too get this grading system, an ETDRS 
template was placed over the macula and the drusen and 
pigmentary changes were quantified.13 Dr. Olsen did the 
same in his lab with donor eyes,14 and wrote his AOS 
thesis on the autofluorescence of the MGS, which showed 
that autofluorescence decreases as macular degeneration 
worsens.15 The AREDS study assessed the surface area of 
drusen, pigmentary changes and depigmentation (geographic 
atrophy) to develop a 9-step risk stratification matrix.16 

Interestingly, Dr. Olsen suggested that this matrix may be 
a useful tool to move forward with artificial intelligence 
analysis. Dr. Olsen’s team adapted the 9-step system to 
the MGS.17 He evaluated whether what is being seen on 
histopathology is the same as what is being seen in clinic.18 He 
showed a few cases that had varying levels of risk and noted 
that there are areas of increased density of the choriocapillaris 
when reticular pseudodrusen are present. He also noted 
that this was identified on histology by Sarks in 1976.19 He 
then showed a case of an atypical drusen phenotype in a 
patient with a kidney transplant and made the point that he 
had a history of membranoproliferative glomerulonephritis 
type 2, which is associated with complement. A number of 
authors have published on this association of drusen and 
complement due to a single amino acid shift of tyrosine 
to histidine in complement factor H. This dampens the 
process of C3b and leads to a membrane attack complex. His 
ultimate point being that drusen phenotypes hold important 
molecular information. 

He then switched gears to the association with cardiovascular 
disease using bioinformatics for proteomics data that his 
lab developed. He showed that with AMD there is a high-
risk of DNA mutations in all regions of the mitochondria, 
which is distinct from mutations seen in general aging.20 
He shared information from Bernard Godley’s team that 
also showed a protein responsible for mitochondrial DNA 
repair that is affected in AMD.21 From an inflammatory 
standpoint, there were higher levels of IL-17,22 and an M1 
macrophage polarization in AMD eyes.23 He explained that 
there are 2 types of macrophages with M1 being apoptotic 
and M2 being pro-angiogenic, an important distinction since 
reticular pseudodrusen causes atrophic advanced AMD. 
These findings suggest a combination of inflammatory 
and oxidative states that contribute to the damage we see 
in patients with reticular pseudodrusen. In cardiovascular 
disease, there is an imbalance between M1 and M2 
macrophages and an increase in interleukins, which is similar 

to what is seen with reticular pseudodrusen.24 Another 
inflammatory mediator, NLRP3, has been studied, but 
was not found to be associated with AMD.25 In summary, 
Dr. Olsen emphasized that reticular pseudodrusen have a 
unique phenotype and are strongly associated with advanced 
atrophic AMD with an M1 macrophage infiltration and 
mitochondrial disfunctions resulting in both oxidative and 
inflammatory dysfunction. This combination is similar 
to what is seen in coronary artery disease, and Dr. Olsen 
recommends asking patients if they have CAD when reticular 
pseudodrusen are noted. 
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Advanced Strategies for Evaluation and 
Treatment of Radiation Retinopathy

TIMOTHY G. MURRAY,  
MD, MBA

SUMMARY
This presentation will discuss the 
advances in the treatment of radiation 
retinopathy. The early ethical 
considerations of delivering novel 

treatment will be discussed along with the concept of off-label 
therapies using this model of a rare, “orphan disease”. Recent 
work on advanced diagnostic imaging will highlight the 
benefit of different strategies for treatment. Finally, the recent 
translation of these treatment strategies in the pediatric 
population will be examined. This will incorporate audience 
participation in an interactive approach.

NOTES
Dr. Murray introduced his presentation with several key 
points. He highlighted that radiation retinopathy and/or 
optic neuropathy is the major cause of vision loss in patients 
treated with radiation therapy for an intraocular malignancy, 
whether it is melanoma in adults or retinoblastoma in 
children. The compromise to the optic nerve and fovea is 
dose dependent and the delayed onset of these complications 
is related to ongoing vascular endothelial damage. Most 
recently, there has been a shift towards the use of anti-VEGF 
and/or steroids to manage radiation-related complications. 
Dr. Murray highlighted how the fist clinical studies, 
including the Collaborative Ocular Melanoma Study 
(COMS), utilized color photography for the assessment of 
radiation retinopathy, and therefore likely underestimated 
its incidence.1 In the COMS, mean VA 3 years post-
brachytherapy was 20/200 and significant radiation 
retinopathy was detected around 5 years post treatment. 
However, the incidence of radiation maculopathy by SD-
OCT is up to 78% at 12 months. 

Dr. Murray presented several studies conducted by his group. 
He presented the 5-year outcomes analysis of the Intravitreal 
Pharmacotherapy for Radiation Maculopathy (IRM) Study. 
This study included 139 eyes with visually compromising 
radiation maculopathy in the setting of a total of 154 patients 
with posterior uveal melanoma treated with brachytherapy. 
The patients were all treated by the same surgeon, all tumors 
received I-125 brachytherapy with an 85 Gy apical dose and 
a 2 mm safety margin. Plaque positioning was verified with 
intraoperative ultrasonography. The following inclusion 
criteria were used: clinical and imaging documentation of 

local tumor control, documented visual acuity decline, and 
OCT macular analysis (presence of intraretinal/subretinal 
fluid). Informed consent was used for off-label used of 
intravitreal bevacizumab. Patients were initially followed at 
4 weeks intervals, then extended to 6 weeks. The interval 
was increased in case of stability and decreased if patients 
demonstrated worsening of maculopathy. Complete 
examination, fundus photography and OCT were obtained 
and retreatment was performed if OCT demonstrated 
findings of persistent/recurrent macular thickening with 
decreased visual acuity. At year 3, the use of intravitreal 
triamcinolone was incorporated in the study. 

The pre-treatment baseline average visual acuity (VA) 
was 20/63 and OCT foveal thickness was 487 microns. 
The cumulative incidence of visually significant radiation 
maculopathy was 90% (139/154). The average time to 
development of OCT documented visually significant 
maculopathy was 10.8 months. The mean follow-up was 
68.7 months (total follow-up 79.5 months). The OCT foveal 
thickness decreased to 305 microns at 60 months (p<0.02), 
and mean VA was 20/43 at 12 months, 20/49 at 36 months 
and 20/42 at 60 months (with cataract extraction possibly 
playing a role in the improvement of VA). About two thirds 
of the patients achieved VA >20/70 and about half of the 
patients had vision >20/40. Dr. Murray highlighted how 
he realized these patients needed to be treated forever, as 
it was not possible to treat aggressively in the beginning 
in the hopes of extending the treatment interval later on. 
On average, patients received 5.1 bevacizumab injections 
and 1.9 triamcinolone injections per year throughout the 
course of the study. By the end of the study, 7 patients had 
developed metastatic disease, 5 patients died from metastatic 
disease, and all patients achieved local tumor control. There 
were no infectious/inflammatory events. Dr. Murray then 
showed several cases form this series, demonstrating that 
early recognition with OCT analysis and targeted treatment 
with anti-VEGF and triamcinolone can help maintain good 
vision in these patients. He highlighted how these results 
with mean VA of 20/42 at 5 years are very striking when 
compared to the COMS data, in which the average VA at 3 
years was 20/200. Dr. Murray also observed that intravitreal 
triamcinolone worked better in cases with severe intraretinal 
cystic edema, however sustained-release steroids were not 
used in this trial. He concluded the presentation of this 
study by listing its limitations, including its single institution 
nature, relatively small sample size and lack of longer follow 
up.

Dr. Murray then moved on to presenting a second study 
evaluating the impact of aflibercept in the treatment of 
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radiation maculopathy.2 This was a randomized, prospective, 
double armed clinical trial in which one arm was treated 
at fixed interval every 6 weeks, while the other arm was 
managed with a treat and adjust approach. The inclusion 
criteria and treatment methods were the same as the ones 
for the study above. Documented visual acuity decline was 
required and OCT macular analysis had to show high grade 
maculopathy, with intraretinal or subretinal fluid involving 
the fovea. Forty eyes of 40 patients with uveal melanoma 
were included in the study, with average tumor height 
of 4.0mm and average basal diameter of 13.5mm. All 40 
patients completed the 1-year follow up and 30 patients 
were extended to the 2-year mark. Standard aflibercept dose 
(2.0mg) was used in this trial. The pre-treatment VA was 
20/80, the mean foveal thickness on OCT was 493 microns 
and mean follow-up was 27 months. Post-treatment VA 
improved to 20/63 at 12 months, and it was maintained 
at 20/62 at 24 months, with 77% of patients maintaining 
VA>20/50. The foveal thickness decreased to 294 microns 
at 12 months and 263 microns at 24 months (p<0.02). 
The mean number of injections at year 1 was 9.0 for the 
fixed treatment arm and 8.4 for the treat-and-adjust arm. 
At year 2, all patients were switched to treat-and-adjust, and 
the mean number of injections decreased to 7.8, but there 
was still a significant treatment burden for the patients. All 
40 patients in this cohort achieved local tumor control, 
with no metastatic disease and no deaths. There were no 
endophthalmitis cases and there was only one case of vitritis 
post-injection, which resolved. Despite the relatively small 
sample size, this randomized prospective study documented 
the benefits of aflibercept in the treatment of radiation 
maculopathy, with documented improvement in visual 
acuity and anatomic outcomes at 2 years. Dr. Murray also 
highlighted how this study demonstrated the importance 
of early screening with appropriate imaging and aggressive 
treatment, as many of these patients required frequent 
treatment and were not able to extend. Dr. Murray believes 
the main reason for treatment failure in these patients is 
undertreatment. 

In the last part of his presentation, Dr. Murray presented 
a study from his group assessing radiation retinopathy 
in the pediatric population. He pointed out how there 
has been a transition in the treatment of retinoblastoma 
from enucleation, to radiation therapy, and currently 
to chemotherapy and local treatments. External beam 
radiotherapy (EBRT) is typically avoided as primary 
treatment in young children due to its complication profile. 
However, there is still a cohort of patients that require 
radiation treatment as rescue therapy. This study included 

19 patients (11 boys, 8 girls) who underwent EBRT and were 
treated with bevacizumab for radiation retinopathy. Patients 
underwent prospective serial evaluation every 4-6 months 
with OCT, fundus photography and echography. Similar to 
the previously presented studies, inclusion criteria included 
local tumor control, documented visual acuity decline, and 
high grade maculopathy on OCT. All patients were treated 
with a primary treat-and-adjust schedule focused initially 
on a 6-week interval. The mean age at first treatment was 
15 years, the pre-treatment VA was 20/120 and the mean 
OCT foveal thickness was 511 microns. The mean follow-up 
was 40 months. Post-treatment VA was 20/60 at 12 months 
and 20/46 at 24 months, with 74% of patients maintaining 
VA>20/50. The foveal thickness decreased to 285 microns at 
24 months and 262 microns at 36 months (p<0.02). These 
children required on average 7.2 injections the first year, and 
then 6.1 injections at year 3. Again, Dr. Murray highlighted 
how these patients need pretty aggressive treatment, but 
also pointed out that some children might need to undergo 
anesthesia to receive their injection and it is important 
to weigh the benefits and risks. All 19 patients achieved 
local control of disease, with no metastasis, no deaths, no 
endophthalmitis and no vitritis cases.

Dr. Murray concluded by pointing out how many ocular 
malignancies are orphan diseases. This precludes the 
possibility of achieving level I evidence for the treatment 
of some of these conditions, due to the small number 
of affected patients. However, the studies he presented 
demonstrated that radiation maculopathy can be easily 
detected early with OCT both in the adult and pediatric 
population, and that it needs to be treated aggressively. There 
are no on-label anti-VEGF agents for this condition, therefore 
patients often end up receiving bevacizumab. Regardless of 
the agent, it is important to use a treat-and-adjust approach, 
knowing that these patients will likely require several 
injections per year.

DISCUSSION
Q: Question | C: Comment | A: Answer | M: Moderator |  

P: Panelist

C: There’s been a recent interest in using prophylactic 
anti-VEGF therapy at the time of plaque therapy. We give 
an injection at the time of plaque removal. This is based 
on data in our laboratory that shows the vascular closure 
enhances the radiation delivery to the tumor, so it is not 
related to trying to target radiation optic neuropathy or 
maculopathy. But there have been several investigators, that 
have suggested that if you treat these patients quarterly from 
their treatment, they will have very good visual outcomes. 
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Brachytherapy associated Ocular 
Complications in Posterior Uveal Melanoma

• Radiation retinopathy and/or optic neuropathy major 
cause of visual functional loss

• Dose dependent compromise to optic nerve and fovea
• Delayed onset related to ongoing vascular endothelial 

damage (mechanism unclear)
• Recent shift to intravitreal pharmacological treatment 

with anti-VEGF and/or steroid

Radiation Retinopathy/Optic Neuropathy
Ocular Oncology Service

Clinical Natural History/sdOCT
• Incidence/prevalence Photographic  sdOCT

• 12 months 9% 78%
• 24 months 24% 98% 
• 36 months 39% 99%
• 60 months 47% 99%

• Risk Factors: Increased tumor thickness, proximity to optic nerve/fovea, associated 
vascular disease

• COMS VA 20/200 3 years post-brachytherapy

Advanced Strategies for Evaluation and 
Treatment of Radiation Retinopathy

Timothy G. Murray, MD MBA FACS
Miami Ocular Oncology and Retina 

(MOOR)
Miami, Florida

49th Aspen Retinal Detachment Society
Snowmass, Colorado 2021

Study Purpose

• To evaluate the impact of targeted 
sdOCT screening coupled with 
intravitreal pharmacotherapy focused on 
the management of radiation 
retinopathy within ocular oncology

Disclosures
• Investigator Sponsored Trial
• Regeneron Pharmaceuticals
• Consultant 

• Alcon Surgical
• FDA

Study Purpose
• Focus – Melanoma Adult and Retinoblastoma Kids
• Long-term cohort follow-up including anti-VEGF 

with/without intravitreal triamcinolone acetonide for 
PUMM

• Randomized, prospective, IST 2-year follow-up for ARM 
(Aflibercept in Radiation Maculopathy) for PUMM

• Pediatric Series for anti-VEGF in EBRT for 
Retinoblastoma
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My argument to that is that I think you can watch these 
patients closely, so that they don’t need to be treated until 
they develop maculopathy much like we do with our non-
neovascular AMD patients, but then be aggressive at the time 
of development of maculopathy and still have an outstanding 
outcome. And in fact, there was no difference in the series 
with prophylactic treatment versus targeted aggressive focal 
therapy. So I’m not sure we need to pretreat. 

C: One other thing that’s going to start coming into play is 
the use of non-radiation related therapies. You’ve heard a 
little bit about AURA, in which we inject a substance that 
gets photo-activated for melanoma control. And I’ve been 
a big proponent about surgically ablating these tumors 
intraoperatively, but obtaining GEP analysis for genetics and 
using that as a pivot point to look forward. 
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Study Results

• Incidence of sdOCT visually significant radiation 
maculopathy (cumulative): 139/154 (90%)

• Time to development of sdOCT documented 
visually significant maculopathy: 10.8 months

• Total study follow-up from 125Iodine 
brachytherapy treatment: 79.5 months

Study Results
• 139 patients received intravitreal bevacizumab 

(Avastin)/Triamcinolone Acetonide injections
• Pre-treatment baseline

• Visual acuity: 20/63
• OCT foveal thickness: 487 microns

• Mean follow-up: 68.7 months (40 to 89 months)

Study Methods
• Intravitreal bevacizumab (Avastin) 1.25 mg
• Clinical evaluation at 4 to 6 week interval
• Complete ophthalmologic examination, 

fundus photography and OCT imaging
• Re-treatment if OCT findings of 

persistent/recurrent macular thickening with 
decreased visual acuity

• Intravitreal triamcinolone acetonide 
(Triescence) 4.0 mg

Study Methods
• Inclusion criteria

• Local tumor control 
• Clinical and imaging documentation of tumor stability

• Documented visual acuity decline
• OCT macular analysis

• Intraretinal fluid
• Subretinal fluid

• Informed Consent – “off-label” use of 
intravitreal bevacizumab (Avastin)

Brachytherapy Standardized Treatment

• COMS Configured 125-Iodine Plaque Radiotherapy
• 85 Gy to tumor apex

(differs from COMS treatment parameters)
• 2 mm treatment margin (minimum)
• Intraoperative echographic localization

Study Methods
• Consecutive case series of 139 eyes of 154 

patients with visually compromising radiation 
maculopathy in the setting of brachytherapy 
controlled posterior uveal melanoma

• 125 Iodine brachytherapy 85 Gy (Apical dose)

• Serial evaluation every 4 to 6 months
• sdOCT, fundus photography and echography

Intravitreal Pharmacotherapy for Radiation 
Maculopathy (IRM Study):
5-year Outcomes Analysis
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Case 2
Pre-treatment Imaging

Case 2
Fundus Imaging Pre-treatment

Case 1

Pre treatment 11/9/07 VA 20/400

Post treatment 4/9/09 VA 20/30

Case 1
Pre-treatment Imaging

Case 1
Fundus Imaging Pre-treatment

Study Results
• 134/139 patients alive and well
• 7/139 metastatic disease
• 139/139 local tumor control
• 0/139 infectious/inflammatory events

Study Results
• Extended Follow-up: 68.7 months

• Intravitreal injections (per year):
• Bevacizumab (Avastin) 5.1/year
• Triamcinolone Acetonide (Triescence) 1.9/year

Study Results
• Post-treatment: (Mean follow-up: 68.7 months (40 to 89 months)

• OCT foveal thickness
• 2 months 380 microns
• 4 months 357 microns
• 12 months 312 microns
• 60 months 305 microns (p < .02) 

• Visual acuity (12 months): 20/43
• Visual Acuity (36 months): 20/49 
• Visual Acuity (60 months): 20/42 

• Final VA > 20/40: 53% (74/139)
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BCVA: 20/25
Note persistent intraretinal cystic edema

Case 5
12 month follow-up status post treatment of radiation maculopathy with  5 
intravitreal bevacizumab injections

BCVA: 20/400

Case 5
79 year old gentleman 14 months status post 125I brachytherapy 
for medium sized uveal malignant melanoma. Noted 5 week 
decrease in visual acuity

BCVA: 20/25
Note persistent intraretinal cystic edema

Case 4
19 month follow-up status post treatment for radiation maculopathy

with  6 intravitreal bevacizumab injections.

grade 6 BCVA: 20/80

Case 4
76 year old 11 months s/p 125I brachytherapy for medium sized uveal

malignant melanoma. Noted 6 weeks of decreased VA.

Visual Acuity  20/80

Case 3

Pre treatment 2/28/07  VA 9/200

Post treatment 4/16/09 20/40

Case 3
Pre-treatment Imaging

Case 3

Case 2

Pre treatment 11/30/08  VA 20/60

Post treatment 1/4/10  VA 20/25
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Study Methods
• Randomized, prospective double armed 

clinical trial of aflibercept for visually 
significant radiation maculopathy

• 125 Iodine brachytherapy 85 Gy (Apical dose)

• Serial evaluation every 4 months
• sdOCT, fundus photography and echography

Study Purpose

• To evaluate the impact of aflibercept 
(Eyelea) in the treatment of radiation 
maculopathy associated with 125Iodine
brachytherapy treated posterior uveal 
melanoma at the Two Year Extension

Controversies
• Mechanism of radiation retinopathy
• Need for ongoing re-treatment
• Long-term prognosis for visual 

preservation
• Potential impact on local tumor control

Limitations

• Single institutional study
• Small sample size (139 patients)
• Lack of longer term follow-up (5 years)

Clinical Pearls
• Early recognition and treatment of radiation 

maculopathy critical
• Intravitreal bevacizumab decreases incidence 

of anatomic failure (NVG)
• Intravitreal triamcinolone acetonide indicated 

for severe intra-retinal cystic edema
• No severe treatment associated complications
• Potential benefit of prospective clinical trial

Conclusions
• Spectral domain OCT critical in early 

detection of radiation maculopathy
• Intravitreal bevacizumab (Avastin) 

improves visual acuity and anatomy in eyes 
developing visually significant radiation 
maculopathy

• Supplemental intravitreal triamcinolone 
acetonide improves anatomic and visual 
outcomes in severe radiation maculopathy

BCVA: 20/30
Note no macular edema

Case 6
54 months status post treatment  for radiation maculopathy 
with 2 intravitreal bevacizumab injections.

BCVA: 20/30

Case 6
54 year old woman 8 months status post 125I brachytherapy. 
Noted decreased visual acuity for one week 
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Study Entry – HM 14
VA 20/80-

104 week q6weeks
VA 20/30

Study Entry – BW 21
VA 20/400

Study Results
• 40 patients enrolled and study completed
• 30 patients eligible for two year extension
• Pre-treatment baseline (Entire Cohort)

• Visual acuity: 20/80
• OCT foveal thickness: 493 microns

• Mean follow-up: 27 months (24 to 33 months)

Study Methods
• Intravitreal aflibercept (Eyelea) 2.0 mg
• Complete ophthalmologic examination, fundus 

photography and sdOCT imaging

• Group 1: Treatment every 6 weeks
• Group 2: Treatment, and adjust,  every 6 weeks

Tumor Characteristics
• Malignant melanoma (40 eyes)

• Apical height: 4.0 mm (2.5 to 7.2)
• Basal dimension: 13.5 mm (10.5 to 17.5)

Study Methods
• Inclusion criteria

• Local tumor control 
• Clinical and imaging documentation of tumor stability

• Documented visual acuity decline
• OCT macular analysis – High grade maculopathy

• Intraretinal fluid (Grade V)
• Subretinal fluid (Grade VI)

• Informed Consent – IRB approved randomized consent for 
intravitreal aflibercept in every 6 week treatment versus every 
6 week treat and adjust

Brachytherapy Standardized Treatment
• COMS Configured 125-Iodine Plaque 

Radiotherapy
• 85 Gy to tumor apex

(differs from COMS treatment parameters)
• 2 mm treatment margin (minimum)
• Intra-operative echographic localization
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Conclusions
• Randomized, prospective clinical trial data 

documents benefit of aflibercept in the treatment of 
radiation maculopathy with two year extension

• Intravitreal aflibercept (Eyelea) improves visual 
acuity and anatomy in eyes developing severe 
radiation maculopathy

• Study data suggests potential for multi-centered 
prospective clinical trial

Limitations
• Single institutional study
• Small sample size (40/30 patients)
• 0ne Year Study Interval – 40 patients
• Two Year Study Extension – 30 patients

Strengths
• Randomized, prospective IRB approved
• Defined evaluation and treatment
• Treatment instituted with definitive radiation maculopathy

Study Results
• 40/40 patients alive and well
• 0/40 metastatic disease
• 40/40 local tumor control
• 1/40 vitritis post-injection
• 0/40 endophthalmitis

Complex Radiation Maculopathy
Study Results

• Post-treatment: (30 patients Study Completion – two year)

• Mean Injections:

• Year 1 - Fixed Treatment 9.0 
Treat and Adjust 8.4

• Year 2 - Treat and Adjust 7.8

Complex Radiation Maculopathy
Study Results

• Post-treatment: (30 patients Study Completion – two year)

• OCT foveal thickness
• 2 months 389 microns (p < .02) 
• 4 months 367 microns
• 6 months 321 microns (p < .02)
• 12 months 294 microns (p < .02) 
• 24 months 263 microns (p < .02)

• Visual acuity  (12 months): 20/63
• Visual Acuity (24 months): 20/62     
• VA > 20/50: 77% (23/30, p <.01)

111 weeks TAE
VA 20/30

Study Entry – HH 8
VA 20/400

94 weeks q6weeks
VA 20/25

 153     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

ADVANCED STRATEGIES FOR EVALUATION AND TREATMENT OF RADIATION RETINOPATHY – MURRAY

•  NEXT TALK >PREVIOUS TALK  •<



16 y/o girl: 20/60

S/P AVASTIN – 20/30

Study Demographics
• 19 patients (11 boys, 8 girls)
• Age at first treatment, mean: 15 years (9-20)
• Pre-treatment baseline (Entire Cohort)

• Visual acuity: 20/120
• OCT foveal thickness: 511 microns

• Mean follow-up: 40 months (30 to 66 mths)

Study Methods
• Intravitreal bevacizumab (Avastin) 1.25 mg
• Complete ophthalmologic examination, fundus 

photography and sdOCT imaging
• All patients treated with a primary treat-and-

adjust schedule focused initially on a 6 week 
interval

• EUA for treatment in children unable to be 
evaluated/treated in the clinic setting

Study Methods
• Inclusion criteria

• Local tumor control 
• Clinical and imaging documentation of tumor stability

• Documented visual acuity decline
• OCT macular analysis – High grade maculopathy

• Intraretinal fluid (Grade V)
• Subretinal fluid (Grade VI)

• Informed Consent – IRB approved

Study Methods
• Consecutive case series of eyes with post-

treatment stable retinoblastoma developing 
sdOCT confirmed retinopathy

• External Beam Radiotherapy
• Prospective serial evaluation every 4 to 

6 months
• sdOCT, fundus photography and echography

Study Purpose

• To evaluate the impact of OCT 
evaluation for maculopathy in eyes 
treated with EBRT coupled with 
targeted intravitreal anti-VEGF 
(Bevacizumab) in the treatment of 
radiation maculopathy 

Retinoblastoma Treatment
• Historically we have seen a transition from Enucleation 

to External Beam Radiotherapy (EBRT) to 
Chemotherapy/Laser Ablation (Systemic, IAC, 
Periocular, Intravitreal)

• EBRT continues to be employed worldwide but has 
typically been avoided as primary therapy for infants 
under 12 months secondary to high incidence of 
complications including second malignancies, midface 
hypoplasia, radiation induced cataract and radiation 
induced visual loss

Pediatric Radiation Retinopathy: Impact of Early 
Diagnosis and Targeted Treatment

Timothy G. Murray, MD MBA FACS
Miami Ocular Oncology and Retina 

(MOOR)
Miami, Florida

Macula Society 2020
44th Virtual Annual Meeting
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Conclusions
• Pediatric radiation maculopathy detectable early 

through OCT imaging
• Pediatric radiation retinopathy treatable with anti-

VEGF therapy
• Treat and Adjust reasonable approach but treatment 

delivery limited by need for EUA in most children

Conclusions
• Intravitreal bevacizumab (Avastin) improves visual 

acuity and anatomy in eyes developing EBRT 
pediatric radiation maculopathy

• Pediatric targeted therapy for radiation related 
maculopathy is feasible, maintains visual function, 
and avoids secondary enucleation

• For “orphan” diseases translational application of 
clinical data outside of pediatric ocular oncology 
establishes a framework for treatment in the absence 
of randomized clinical trials

Limitations
• Single institutional study
• Small sample size (19 patients)

Strengths
• IRB approved
• Defined evaluation and treatment
• Treatment instituted with definitive radiation maculopathy

Study Results
• 19/19 patients alive and well
• 0/19 metastatic disease
• 19/19 local tumor control
• 0/19 vitritis post-injection
• 0/19 endophthalmitis

Complex Pediatric Radiation Maculopathy
Study Results

• Post-treatment: (19 patients)

• Mean Injections:

• Year 1 - 7.2 injections 
• Year 3 - 6.1 injections

Complex EBRT Radiation Maculopathy
Study Results

• Post-treatment: (19 patients)

• OCT foveal thickness
• 2 months 393 microns (p < .02) 
• 4 months 387 microns
• 12months 312 microns (p < .02)
• 24 months 285 microns (p < .02) 
• 36 months 262 microns (p < .02)

• Visual acuity  (12 months): 20/60
• Visual Acuity (24 months): 20/46     
• VA > 20/50: 74% (14/19, p <.01)

15 y/o girl: 20/100

S/P AVASTIN – 20/70

19 y/o boy: 20/100

S/P AVASTIN – 20/25
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Controversies Remain
• Long-term need for re-treatment
• Long-term prognosis for visual preservation
• Potential impact on local tumor control
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PANEL 4: 
Surgical Care and Intravitreal Injections: 
What Are The Risks And How Can 
We Mitigate Risk For Our Patients

MODERATOR:  
TIMOTHY G. MURRAY,  
MD, MBA
PANELISTS: 
ROBERT L. AVERY, MD 
DENNIS P. HAN, MD 
TIMOTHY W. OLSEN, MD

SUMMARY
This panel will discuss the incidence and etiology of 
surgical/Intravitreal injection associated risk including 
endophthalmitis, non-infectious inflammation, secondary 
IOP alterations, and retinal detachment. Risk mitigation will 
be discussed in a case-based presentation. Decision making 
for risk reduction and approaches to managing risk utilizing 
an active audience participation approach.

NOTES
Moderator: Patients who get injected by different doctors 
have different experiences with injections. Let’s talk more 
about this. Povidone iodine. Who thinks that’s the single 
most important thing we do? (Many in the audience raise 
their hands). Harry (Flynn) has talked about the importance 
and Dennis (Han) reiterated that. Harry talks about the 
immediate impact, and the improvement with the prolonged 
contact time. I prep, use a speculum, have them put a drop 
in, and inject through the povidone iodine. I don’t know if 
that helps or not, but we’ve had an incredibly low infection 
rate. I’m probably the only person in the audience who still 
uses antibiotics. I’ve been in private practice now for 10 years, 
we’ve done almost 110,000 injections, and I’ve had one case 
of endophthalmitis. When something works, it’s really hard 
to change, even if data says there is no impact. Who uses a 
lid speculum? (Many in the audience raise their hands) Does 
anyone not? (Some in the audience raise their hands) And do 
you pay particular attention to hold the lids open?

Moderator: Kirk (Packo) will tell you that he thinks that 
you’re more likely to disturb the lid margin with the 
speculum than he feels he does when he uses his fingers to 
hold the lids open. Can you comment on how you do it? 

Comment: I used to use a lid speculum on every patient 
with topical anesthesia. I started using subconjunctival 
lidocaine, and the patients feel nothing. It’s easy to hold their 

lids apart with your fingers and inject without any squeezing 
on the patient’s part.

Moderator: Who does subconjunctival injection before they 
do their intravitreal injection? I share patients with a practice 
in Northern Florida that uses subconj injection and some 
of the patients swear by it. Some wonder why they have to 
get stuck twice. I explain that the doctor has to do what gives 
them the best results.

Comment: I stopped using led speculums, and what made 
me really confident is using the SteriCap needle. It’s a 33 
gauge steeply beveled needle with a retractable sterile shield 
on it. I have no proprietary interest. They’re almost $2 a 
needle but it’s a cost savings in the lid speculums, the patients 
really like it and it seems really safe.

Panelist #1: I’ve used that needle as well. I do think it’s a 
good advance, but I don’t use them because I have a slightly 
different technique. When we were on the panel trying to say 
whether the lid speculum was required or not, I pushed to 
make it not required, because a lot of my friends felt that they 
could do a good job without it. Dan Martin, for instance, has 
done quite a number because he was injecting medications 
before anti-VEGF drugs were available and never had an 
endophthalmitis case without using a speculum. I found that 
the speculum is the most uncomfortable thing to the patient 
outside of having betadine irritation. I gave up the speculum 
and use a Q-tip that I dip in betadine. I hold their upper lid 
with one finger, put the Q-tip on the side I’m going to inject 
and then roll it back to pin the upper lid. I always inject 
superotemporally, and the patients really love that change. 
I’ve been doing that for many years.

Moderator: We all track the cases of inflammation or 
infection post-injection, but does everybody look at the 
denominator to look at shifting trends? We do a six-month 
rolling tally then cumulatively after a year. We then did five 
years and now we’re looking at our ten-year data.

Comment: Before 2017, all of the physicians at BRS used a 
speculum and in 2017, most of us switched. I’m planning to 
look at 2015, 2016 data versus the next two years leaving 2017 
out and we should have a pretty good answer. My first look 
at the data (not in detail) suggests no difference in infection 
rate. Prior to that, half the doctors used topical and half used 
subconj. Now it’s 100% subconj because of patient demand.

Moderator: Good comments. This bring us back to data 
driven studies. IRIS has a large registry. Vestrum which is 
really focused on retina has some incredibly large numbers. 
What about the timing of the preparation? Dennis, you 
commented that that could be important, correct?

PREVIOUS TALK  •<
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Panelist #2: In a laboratory, in terms of killing time, you 
need to have that betadine sit on the globe for least 30 
seconds.

Moderator: Take us through your prep. What do you do for 
a patient?

Panelist #2: The first thing I do is I put in  a drop of 
proparacaine, I let it work for about 30 seconds and then 
I put in two drops of betadine 5% and I let those sit there 
for at least 30 seconds. I prep the lids and the lashes before 
putting lidocaine gel on. I have them close their eyes and not 
talk. I now put a piece of tape over the top of their mask so 
that there’s no air channel that goes from their nasal passage 
up towards their eye.

Moderator: Were you masking before COVID or did you 
wait till COVID to mask?

Panelist #2: I was masked myself before COVID but not the 
patient.

Moderator: In the audience, who was masking the patient in 
the audience before COVID?

Panelist #2: I’ve had to educate all my techs on how to tape 
the mask correctly. The first couple of times I looked there, 
they got it right 50% of the time.

Moderator: The biggest change in practice for me with 
COVID was how it altered what the patients did, which then 
impacted what I did.

Panelist #2: Patient masks without a seal is a hazard. The 
masks may be tight, but they’re not tight on the top. If you 
have them close their eyes and it mitigates that.

Moderator: Who has a no talking policy for themselves, staff 
and the patient for 30 seconds before to 30 seconds after the 
injection?

Panelist #2: It’s impossible to get them not to talk, because 
you have to verify the correct eye?

Moderator: I found that when I tried the no talking thing 
that was making my patients really uncomfortable and that 
my talking to them made a big difference in the experience. 

Panelist #2: I’ve had to redo my whole conversation with 
the patient. First thing I said, “Hi, Mrs. Jones, it’s nice to see 
you and you can’t see me, but that’s because you’re being a 
good patient and keeping your eyes closed.” And then I’ll say, 
“And I’m going to ask you this question about whether this is 
a correct eye, but then I’d like you not to talk, so as to reduce 
the germs that are going to be floating around your eye.” 
And they are quiet. It works about 80% of the time.

Moderator: Who stabilizes the globe when they inject? Do 
you put a Q-tip on the globe or something else to hold the 
globe? Some people inject with two hands. They hold the 
syringe with one hand and push the plunger with the other. 
Who does a two-handed technique? I’m a one hand injector.

Comment: I actually hold the head, and I stabilize the eye 
with the Q-tip because so many patients even people who’ve 
had many injections, are on edge and I find they jump more 
since COVID.

Panelist #2: I call them the jumpers. Those are the ones that 
give subconjunctival lidocaine.

Comment: I switched to doing subconjunctival lidocaine 
ever since COVID, because they’re so jumpy. And the two 
cases of endophthalmitis that I have had are both patients 
who talk nonstop, no matter what I do.

Moderator: I have a number of patients that are wheelchair 
bound and we inject them in the wheelchair. That’s probably 
one of the most technically challenging things we do and I 
wondered if some people will make a point out of moving 
the patient out of the wheelchair into an injection chair. 
I started to do that at first, but it just became impractical. 
And then the other thing is we inject a lot of patients that 
have some significant cognitive impact. So there’s a lot of 
movement from the patient. When that happens, I’ll have 
somebody hold the patient’s head for me while I manage the 
eye.

Comment: I have them stay in their wheelchair, turn the 
exam chair around and I put the head rest on backwards, so 
they can tip their head back. If their head is floating I can’t 
do it. 

Panelist #2: If you can’t fit the wheelchair behind the exam 
chair, I back them up against the wall, lock it and then put 
three big pillows behind them.

Panelist #2: I do the same thing with the old sponge that 
came with the big cases of Lucentis instead of pillows. It 
doesn’t give like the pillow does. It’s very firm and I use that 
between their head and the wall.

Moderator: How many people are routinely using prefilled 
syringes? How many people are unhappy with the needle set 
up on the prefilled syringe?

Panelist #2: You supply your own needle for aflibercept, and 
I’m okay with the ranibizumab needle. There were some 
issues at the beginning.

Comment: Dennis, I know that we want to do the best 
for the patients, but there’s a practical issue. I want you to 
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comment on how the lid spectrum effects lean processes. 
Part of it is that patients complain about it, but it also takes 
significantly more time to prepare the speculum. As you 
changed your clinic flow how do you advise someone to try 
to make it efficient versus safe in something so rare?

Panelist #2: The biggest thing that I did was I created an 
injection only clinic, which means that only patients who 
need injections go to that clinic. A lot of them don’t need 
OCT’s either. I’ve also reduced the number of times I do 
OCT, I don’t do OCTs on them, every visit. I don’t know if 
you guys are aware of the Ivan trial, they get a series of three 
injections and then you see every third visit, I would get an 
OCT and see whether that regimen of every three weeks, 
every four weeks or every six weeks was working and then I 
would adjust based on those. So that reduced the imaging. 
If the injections aren’t together, you will not see any increase 
in efficiency because you have the chaos of all the different 
kinds of patients that you’re seeing. That doesn’t mean that 
I don’t do injections in my regular clinic. I’m prepared to do 
injection on anybody at any time. The ones that I know are 
just there for an injection, they all get put in the same area 
and that’s how I get my efficiency.

Moderator: So how long is your injection clinic and how 
many patients do you routinely schedule?

Panelist #2: My injection clinic used to be two half days 
a week and between myself and two techs, I may do 20 
injections. We finished early, around 3:30 or 4:00 in the 
afternoon.

Comment: OCT doesn’t change my time. It takes time to 
pull up the scans, but it is more about the number of rooms 
and how patients are moved. I designate a flow for the 
technicians to get the OCT and put the drops in.

Panelist #2: There’s a difference between volume and 
efficiency. It all depends on the kind of resources that you 
have.

Panelist #3: I injected in a standardized way in the clinic 
prior to coming to Mayo. At Mayo we have injection clinics 
that run in the afternoon in the pre-op area of the ASC, 
and nurses prepare the eyes in a regimented way every time. 
You walk in and will do 40 patients in an afternoon. You 
identify the drug, the eye and the diagnosis and confirm 
that. It’s confirmed by two separate people and then we give 
an injection in a very standardized way. There’s one other 
technique that I do that I don’t think has been mentioned 
yet, but I think is very helpful. I use a Q-tip soaked in 
lidocaine and betadine and put digital pressure on the site 
where I’m about to inject. We use a 32-gauge needle. There’s 

not a lot of pain, but the digital pressure I think is very 
helpful, because it helps the diffusion of the anesthetic in 
and it softens the eyes so you have a much lower risk of that 
sudden loss of vision when you shut off the artery. 

Panelist #2: Since Bob (Avery) was the primary author in 
those guidelines, which were published in 2014, what kind of 
adjustments would you recommend now knowing what we 
do now?

Panelist #1: A lot of people have moved away from the 
speculum. I was pushing to make sure it wasn’t required or 
strongly recommended because I was not using it. I think the 
understanding that you cannot put the gel on and then put 
the iodine on, has been very important. And I didn’t like the 
paper from the ARC group that found that the use of the gel 
was correlated with endophthalmitis, but didn’t comment 
on the sequence. I think it’s really important to treat with the 
proparacaine and then the betadine before you put any gel 
on or else you are going to have a higher rate. I didn’t think 
we realized that back seven years ago. I’ve changed the way 
I treat my patients that seem to be betadine sensitive. Aside 
from the speculum, the thing that really bothers people is the 
betadine that evening or that afternoon. We do thoroughly 
rinse after the injection to try to minimize that, but I have 
some people that have had such bad experiences from the 
betadine not being rinsed well or just they’re sensitive to it, 
that they would like refuse to have the betadine, and I would 
refuse to do the injection. There’s not many of them out 
there, but I started using Avenova which is a hydrochloric 
acid. I did an IRB prospective study comparing it to betadine.

Moderator: Was it powered appropriately to detect a 
difference?

Panelist #1: Well, that’s the problem. What was very 
statistically significant was the pain. My daughter did a pain 
score before and at the time of the injection and then called 
them two hours later. We cultured them before and after the 
prep, one eye getting betadine, one eye getting this Avenova. 
The pain score was just off the wall, different.

Panelist #2: I would believe that.

Panelist #1: Not a single person preferred the betadine. That 
was off the charts, statistically different.

Panelist #2: I think that is the single, biggest cause of 
morbidity afterwards.

Panelist #1: There was no statistically significant difference 
in the cultures, but there was a trend. I was seeing just a little 
more culture response with the betadine. It’s scary for those 
of us that have used betadine because it kills everything, then 
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you culture stuff, and it’s amazing how much grows after 
betadine. It’s not 100%.

Panelist #2: In fact, the culture positive rate after betadine 
even for cataract surgeries around 30%.

Panelist #1: I didn’t think that, I hadn’t done the literature 
search and, but I just thought you put the betadine on for 30 
seconds and you’re good. But you can still culture stuff from 
there.

Panelist #3: What are you culturing?

Panelist #1: We just bought the petri dishes and we put them 
in an incubator.

Panelist #3: But how did you get that culture? How did you 
take it?

Panelist #1: There’s a little test tube with culture medium in 
it and a Q-tip that’s made to break off.

Panelist #2: A culturette tube?

Panelist #1: Yes, a culturette tube. It’s a wet swab and media 
and you brush it across the conjunctiva and then you put it 
in the tube.

Panelist #3: Is there a risk of it hitting the eyelash?

Panelist #1: Yes, there is, but I did every one of them myself. 
The bottom line is I feel comfortable using it in more people 
and before I would only use it on that handful of patients 
that just refused to have anything (betadine).

Question: Is there a prescription version of it?

Panelist #1: The prescription is expensive. It’s like couple 
hundred dollars, but you can get it on Amazon for $20. The 
patients can get it for $20. It’s called Avenova, and it has a 
broad indication for the eyelids. It’s not really approved for 
the eye, but it says it doesn’t cause the eye damage.

Panelist #1: I found out that the patients really never had 
pain with it and yet I suspect that it’s not as good as betadine, 
so I have them put it in multiple times during the prep.

Moderator: If they won’t do povidone iodine, I won’t inject 
them.

Panelist #2: I don’t see as much of those episodes of pain 
afterwards, now that we rinse after like 30 to 60 seconds.

Panelist #1: Maybe that’s what I should do, instead of rinsing 
at the end, rinse at the beginning.

Panelist #2: Yeah if you feel comfortable with it. We haven’t 
had any problems, but the other thing is just one drop of 
Nevanac or Ketorolac at the end of your procedure will 

reduce the pain afterwards. I do that routinely now and I 
would say about half of the patients will come back the next 
time and say, “Boy, last time was really good, I didn’t have as 
much pain.”

Panelist #1: I have not done that, I’ve thought about it, but I 
have not.

Panelist #2: I suggest give it a try for a little bit.

Comment: Kori Elkins from Portsmouth, Virginia. If it 
makes you feel any better, the anterior segment surgeons 
use Avenova all the time - prepping for cataract surgery 
and everything else. I’m sure it’s ultra-low toxicity or they 
wouldn’t be using it.

Panelist #1: It is low toxicity, I mean, it’s like water.

Comment: Yeah. I think they give it out like water from what 
I can tell.

Panelist #1: Well, that’s good to hear. I looked at 
clinicaltrials.gov and Bascom Palmer had an ongoing trial 
using it for viral conjunctivitis. It kills everything and if you 
look at this stuff in the literature, it’s actually sometimes 
better in vitro than betadine, but I don’t think it is better. 
One caveat is don’t use the bottle for like a month. It’s a 
spray bottle. I don’t think it’s as effective weeks after it’s open. 

Moderator: What’s interesting is that we spend all the time 
talking about endophthalmitis, but for most of us, we see 
much more post-injection inflammatory changes that aren’t 
endophthalmitis and I think there’s a real clinical art to 
making that distinction. So, Dennis (Han), when you see 
somebody that comes in, how do you make that distinction? 
Because if we’re looking at clinical trial rates of intraocular 
inflammation, that may be 1% for standard up to 4% for 
some of the advanced biologics, which is two orders of 
magnitude more frequent than endophthalmitis. We went 
through a rash of that with triamcinolone having the crystals 
come forward and people thinking that was a hypopyon. We 
saw a lot of those high hypopyons in South Florida for quite 
a while.

Panelist #2: I haven’t had a case of infectious 
endophthalmitis ever.

Moderator: You mean culture positive.

Panelist #2: I suppose I’ve had a couple inflammatory 
episodes post Kenalog injection in the same patient twice 
in a row, so I know that that patient had some kind of 
hypersensitivity, and it wasn’t infectious. Then there’s the 
other one that’s a little bit more insidious, where the vision’s 
kind of blurry for the next week. If they decide that they want 
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to come in you see these cells in the vitreous and in their 
anterior chamber. There is not a hypopyon and only one 
or two plus cell. If you watch them carefully and treat them 
with topical steroids, it goes away pretty quickly and then 
you can just switch them away from that drug. I’ve had that 
happen with aflibercept, then when I switched the patient 
to ranibizumab, they didn’t have that episode ever again. 
I guess it’s the severity and the acuteness of it that you’re 
worried about. If there’s any doubt, treat them like they have 
endophthalmitis. That’s the best insurance policy.

Moderator: I think you’re right to always think 
endophthalmitis first. I think pain is helpful. A lot of times 
these eyes are really quiet eyes. The patient comes in really 
unhappy with the vision, but in the hallway the eye doesn’t 
have the classic look of endophthalmitis. I think we see 
more of those than we do true infectious alterations, but we 
don’t talk as much about it. And I think that in some places 
there’s a very low threshold to consider them infectious and 
in some places there’s a very high threshold to consider them 
infectious. And I don’t always understand how we make that 
distinction from institution to institution.

Panelist #3: Do you think there’s a timing element to that? 
Because for example, in TASS with cataract surgery, timing 
is a big deal. I’m asking, because I don’t know on these post-
injection patients if timing makes a difference for anybody.

Moderator: Any comments from the audience. Do you think 
that you see these post-injection inflammatory responses 
earlier or potentially later?

Panelist #2: My sense is that TASS is a different thing than 
this.

Moderator: I totally agree.

Panelist #2: TASS will start appearing almost the same day 
or the next morning. For post-injection inflammation, it’s a 
little bit different. It takes a little while for the eye to get this. 
I think it’s an immune reaction against it. It’s different from 
TASS, which is a chemical reaction of sorts.

Panelist #1: I agree with you, there’s a lot of variability in 
how it’s handled institution to institution. Even within our 
practice, some people are more concerned about missing 
endophthalmitis and they’re going to treat everything. 
The rest of us would be more willing to watch it. I feel 
comfortable putting them on Durezol in the morning or 
afternoon and looking at them later in the day. Surprisingly, 
sometimes that has a good effect and gives you a justification 
for not tapping and injecting. I think I could defend myself 
in a courtroom better if there is a response as though it’s 
inflammatory.

Moderator: That’s been our clinical approach also when we 
have a very high suspicion that it’s not infectious. I think 
that’s worked really well and so far we’ve been very lucky 
that we haven’t really had a patient where it turned out to be 
infectious. There’s been a big discussion about not tapping 
eyes with presumed infectious endophthalmitis anymore. 
Just out of curiosity, if you have an eye you’re thinking 
has infectious endophthalmitis and you’re treating with 
intravitreal antibiotics, do you tap that eye? Who does?

Panelist #2: There is limited value. At least after cataract 
surgery. Now I think more and more even after a post-
injection, I think for medical reasons and of course legal 
reasons, you should at least try to get a specimen just to know 
better what you’re dealing with and document. If you get a 
dry tap which you sometimes will, you just say it’s a dry tap 
and you don’t go through any huge efforts really to get it. The 
thought of putting in a large bore needle, just so that you can 
get some specimen out of there, I don’t buy that anymore. 
I mean, to me, it’s like a 30-gauge needle, gentle aspiration 
just to see if there’s a little bit of fluid that’ll come out and if 
nothing comes out, it’s a dry tap. I don’t want to jeopardize 
the patient, the health of the patient’s retina just to get this 
piece of information that has maybe some slight medical 
value.

Moderator: There is a presumption that the value of the tap 
is really minimal unless the patient doesn’t respond because 
even if you tap them and you’ve covered them with broad 
spectrum antibiotics and they often improve clinically. It is 
kind of a don’t get a test you don’t want to know the result 
for situation. Probably the worst that you can ever do is get a 
test and not use that result or at least document that you’ve 
appreciated the result in your record.

Comment: If I’m really concerned about this, I do a 
subconjunctival xylocaine. I actually tap to create a little 
volume also for the antibiotics I need to put in. I do an 
aqueous tap with a 30-gauge, and I do a vitreous tap with a 
27-gauge. Then I can put in 30-gauge or 32-gauge needle with 
the antibiotics. It creates a little bit of volume, then I patch 
the eye so that it’s comfortable for a few hours.

Panelist #2:  Yeah, that pressure issue isn’t a problem. Our 
hospital prepares the standard dosage of antibiotics in half 
of a 10th instead of the full 10th. Because now if you inject 
0.1ml for each antibiotic then you’re injecting 0.2 and 
the pressure would go way up. So, that’s what we did to 
counteract that issue.

Moderator: Who, besides me, does a paracentesis with 
intravitreal injections in patients with history of glaucoma 
or poorly controlled pressure? I now will tap virtually every 

PANEL 4: SURGICAL CARE AND INTRAVITREAL INJECTIONS: WHAT ARE THE RISKS

PREVIOUS TALK  •<



 162     ASPEN RETINAL DETACHMENT SOCIETY  •  MEETING NOTES 2021 TABLE OF CONTENTS

one of those patients on every visit. Even though the data is 
poor, we’ve tapped 10,000 eyes now without an incidence 
of endophthalmitis. We reported on the first thousand that 
we did. We don’t talk about the glaucoma issue so much, 
which may be significant. I’m always amazed in studies where 
there’s been lens damage in a phakic eye. Have any of you 
appreciated that you’ve damaged a lens during an injection? 
You have or your fellow did?

Comment: I would love to blame the fellow, but it was 
me. There was a patient who had many injections. It was 
a younger man during the first week of COVID, and 
he jumped and the injection went into the lens and we 
had to take it out. He’s fine, but that’s why I switched to 
subconjunctival lidocaine.

Moderator: That or tape their head right to the bed.

Comment: I used to use the portable vitrector to do the taps 
for endophthalmitis. That was fantastic, but you can’t get the 
parts anymore. It was so nice because you were guaranteed 
to get a specimen. Now I just put a 25-gauge trocar and then 
you can use a 25 gauge needle for the tap and then 30 gauge 
needles through the same hole without having to make 
multiple punctures, that works well.

Moderator: And you’re using one of the valved cannulas 
correct?

Comment: Yeah.

Moderator: I never liked it leaking and it felt uncontrolled 
to me. The RUC has redefined intravitreal injections and 
if you ever want to be unhappy, you should read it, because 
the redefinition totally excludes you having an injection 
only clinic. That actually does not meet the RUC standard 
to bill for an intravitreal injection and then that ties to 
what some of us do with the modifier 25. Just be aware that 
there are some OIG investigations looking at modifier 25 
use and there’s been some recent discussion about looking 
at injection only clinics from a government oversight 
perspective. And I think that we have some knowledge of 
some litigation that’s involved for some of the practices in 
the country related to that. I think it’s really unfortunate, 
but I think it’s something that when there’s a little bit 
more knowledge, hopefully we’ll be able to share. Most of 
those practices have had to sign a nondisclosure when they 
settled with their fine, but we’re hoping to find some way to 
have extracted information that can go out a little bit more 
broadly. When they revised the RUC, the idea was to try 
to take the modifier 25 out of the table and to increase the 
RUC valuation for intravitreal injection. They re-described 
the injection procedure, which required that the patient 

be clinically examined before the injection, including an 
examination of the fundus and imaging. And then they 
decided that they were not going to change the valuation of 
the procedure, so what they did is they added all of those 
things onto the injection procedure, which are really clinical 
examination focused issues and didn’t change the valuation 
of the code in a significant way.

Moderator: So, I’m certain there’s going to be some 
litigation related to that as we go forward and just hope none 
of you are unlucky enough to be part of that. At this point, 
most of those have targeted branded agents only, so it gives 
you an idea that it’s not about what your billing, it’s really 
a way to contain costs by trying to shift you out of using a 
branded agent. It’s one of those indirect ways to manipulate 
care.

Panelist #2: I would also comment Tim, it’s just a repeat in 
a different fashion of how they got us at the RUC review 
years before. They used the excuse that more than half of the 
people getting injection also got, an office visit billed with a 
modifier 25. So they figured they could reduce the value of 
the code by that significant amount because more than half 
the people are also getting an office visit. Fast forward to the 
current time and they’re making sure we can’t use the 25.

Moderator: Right. In the past, the idea was to eliminate a 
modifier 25 to your procedure. That’s where the target was. 
Now they’ve shifted to make you really be responsible for a 
complete examination without the ability to use a modifier 
25. We don’t know what’s going to happen, but that’s an 
active investigation at this time. Touching on some of the 
things we talked about, gloves, masks, no speaking, breath 
holding, antibiotics. Why don’t we run quickly through 
some of the issues that we deal with in the operating room? I 
really push how important the preoperative assessment and 
the preoperative documentation is. As we’ve moved toward 
electronic health records, the level of documentation has 
gotten worse. Everybody does a timeout before they block, 
correct? In the State of Florida, if you put a drop in the 
wrong eye, that’s the same as operating on the wrong eye. 
That is considered a reportable event and the mandatory 
minimum assessment is $10,000. Never happened to me, 
thank God. I do a pre-prep before I block. Do you guys? Does 
anybody else do that with povidone iodine?

Moderator: The biggest change for me for COVID is that 
our hospital mandated that our patients go to the operating 
room. Now I have to block on the operating table. I hate that 
because in the past I would block them, I would prep them, 
they’d have their povidone iodine and the volume from the 
peribulbar block would decrease by the time they’d be in 
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the operating room. Now when I block, I’m blocking them 
and then they’re being immediately prepped, so there’s no 
volume associated benefit with that. 

Panelist #1: They’ve tried to push the blocks into the OR for 
me as well, but they let us prep them outside. We prep with 
betadine in the holding area and then we again prep them 
in the operating room. They get the more formal prep in the 
operating room. It was much more efficient to block at the 
end of one case before they take the patient back. We can’t 
do that either.

Moderator: Who has operated on a COVID positive patient 
in their operating room? I’ve done too many and I don’t 
know how your OR does. They close the entire operating 
environment. That patient is the only patient in our entire 
OR theater so it has to be the last case. I have to wait. Do you 
guys have that same experience, those of you that have had to 
operate?

Comment: Not that stringent, but they required general 
anesthesia to control their airway.

Moderator: Yeah. I fought back on that one in a big way, and 
I won. I do a lot of examinations under anesthesia and when 
they started, they were like, “We’re going to have to tube 
every kid.” I mask everybody and I do 14 kids a day and that’s 
a huge difference. I pulled some literature, and we had a back 
and forth. I was appreciative that anesthesia was willing to 
have a discourse about potential risk and benefit. We had 
published on mask anesthesia versus endotracheal intubation 
on kids before, so there was some literature about that, which 
was helpful.

Panelist #3: Intubation is an aerosol generating procedure, 
which requires us to stay out of the room or put an N95 
respirator on. With a mask or even an LMA, they don’t 
require that because they are non-aerosol generating. We 
can still do masks. They actually prefer it because the tube 
increases the risk dramatically.

Moderator: That was part of my discussion too. I’m hopeful 
none of you have to operate on anybody that’s COVID 
positive, but you’ll find out a lot out about your hospital 
policy if you do. Everybody does an operative timeout once 
they’re in the OR of course too. It’s the same time out now 
that I block in the OR. I spend a lot of time on patient 
positioning, one of the things that I learned as a fellow. The 
patient position can make or break the surgical procedure 
even before starting for younger surgeons. 

Comment: In Minneapolis, well, this was happening all over 
the country, there was a period of time where you could get 
COVID tests, but you couldn’t get them interpreted in time. 

Patients would come in having gotten their tests, but no 
results. It was such a problem in the whole hospital system. 
Three out of 10,000 asymptomatic patients tested positive so 
they abolished that for a little while and then went back to it 
even though the risks really aren’t that high.

Moderator: We looked at approximately a thousand children 
during the last 12 months with COVID screening tests 
in place. In asymptomatic kids, 15 were positive out of a 
thousand at presentation. We couldn’t go to the OR without 
testing. We could use a rapid test if they came in and weren’t 
tested, but we could only do eight rapid tests at a time for the 
entire hospital. For a time, we were bringing our patients in 
at 4:00 in the morning to make sure they were the first eight 
tested because it took four hours for the test results to come 
back. Focusing on trying to do what’s best for your patients, 
is really what should drive us. I think we really provided 
some of the best frontline care throughout this of any group 
period.
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“UNPLANNED hypotony”

• Most common event in vitrectomy
• Often unrecognized
• Typically without sequelae

Minimizing/Mitigating OR 
“Complications”

• Correct patient, eye and procedure
• Pre-prep/block
• Operative Time Out
• Patient positioning
• Surgical Prep

Minimizing Complications in the OR
Misfortune and/or Mishap

• Preoperative preparation - KEY
• Unplanned hypotony
• Impossible ERM/ILM peel
• Inadvertent retinal break/detachment
• Equipment “issue”

Surgical Care

• Best Practices (For Some - SMILE)
• Gloves
• Masks
• No speaking
• Breathholding
• Antibiotics

Intravitreal Injections
• Inflammation rates

• Infectious versus non-infectious
• Infectious culture positive versus infectious presumed

• Agent specific findings/rates

• Non-infectious/inflammatory complications
• Glaucoma
• Lens damage
• Retinal damage

Intravitreal Injections
• Best Practices

• Povidone/Iodine
• Lid speculum (BLADED)
• Timing of preparation
• Approach to anesthesia
• Globe Stabilization
• PFS versus Alternatives

Surgical Care/Intravitreal Injections

• Mainstay of retina specialty care
• Single most common “surgical” procedure 

in the US
• Multiple approaches to treatment delivery

• Difficult to establish consensus

Disclosures

• No Relevant Disclosures
• Consultant – FDA, Alcon Surgical
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Intra-operative Management
Inadvertent retinal break/detachment

• Management
1. Immediately “stop” ongoing traction
2. Evaluate retinal tear
3. Remove all vitreoretinal traction

1. Vitrectomy cutter under wide field viewing
2. Remove transretinal traction with membrane peeling and/or ILM peeling

4. Location and size are critical to final management
1. Small posterior break – no laser
2. All other breaks – laser with tight encerclage

5. Unique situations
1. Post macular hole surgery – extramacular hole

Intra-operative Management
Inadvertent retinal break/detachment

• Recognize intra-operatively
1. Excellent visualization 

1. Typically enhanced with wide-field viewing
2. Indirect wide-field illumination

2. Must look to “see”
1. Extend view beyond primary instrument
2. Continuous awareness of non-dominant instrument placement
3. Focus on “transmitted forces” typically at lateral margins of traction

• Etiologies
1. Instrument impact
2. Direct tissue cutting
3. Excessive tissue traction

“Inadvertent” Retinal Break/Detachment
• MUST be recognized intra-operatively
• Typical causes of retinal break/detachment
• Principles of management

Intra-operative Management
Impossible ERM/ILM peeling

• Evaluate the membrane
1. Pre-operative sdOCT
2. Staining for ERM/ILM

1. ICG: preferential staining of ILM
2. Membrane Blue – Dual: staining of both ILM/ERM

3. Elevate the membrane
1. Forcep technique – “pinch” and peel
2. Scraper technique – start an edge and then switch to forcep

4. Minimal peel to include FAZ
5. Suppress post-peeling inflammation/edema

1. Intravitreal steroid/anti-VEGF

“Impossible” ERM and/or ILM Peel

• One of our most demanding surgical tasks
• Unable to elevate an edge
• Is peeling “complete” or “enough”
• Complications of peeling

Intra-operative Management
Hypotony

• Stabilize eye
1. Stop cutting/aspirating
2. Evaluate infusion cannula

1. Suprachoroidal placement
2. Overlying tissue

3. Evaluate tubing 
1. Look for “kink” or compression

4. Assess vitrectomy platform 
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