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Summary:
Aggressive Retinopathy of prematurity: Current Management and Practical Considerations

The purpose of this talk is to review Retinopathy of prematurity and give background information on this
topic. This covers Proliferative retinopathy of premature and low birth-weight infants. This talk also
covers treatment options for Ablation, and treatment criteria. It also covers types of ROP laser ablation
with photos; variation in laser techniques can impact myopia and field loss in intensity, confluence and
location.
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Retinopathy of Prematurity

First recognized by Terry in 1954 as Retrolental Fibroplasia

Proliferative retinopathy of premature and low birth-weight infants

66% of babies under 1250 grams at birth have some manifestations

Leading cause of blindness in nations that sustain preemies

2500 impaired annually in United States

ROP Screening and early detection are key

Zone and severity of Plus most important prognostic features
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Stage 3 - Extra-retinal neovascularization with Plus
ROP Treatment

Anti-VEGF Therapy
O Alter Biochemistry

B vVascular Burden

Ablation
= Alter Topography
O vascular Burden

O Non-Perfusion
Treatment Criteria for Ablation in Neonatal ROP

Cryo-ROP defined Threshold for Ablation
o 5 contiguous or 8 cumulative clock hrs of stage 3 in zones l and I

O outcomes not as favorable in zone |
ET-ROP defined Pre-Threshold types 1 and 2

Type 1 (ablation recommended)
O Zonel any stage 3
O Zonel stage 1 & 2 with plus

O Zone I stage 2 and 3 with plus

Type 2
= Any ROP below type 1

Treatment Criteria for Anti-VEGF in Neonatal ROP

BEAT-ROP



Stage 3 plus in Zone | and Posterior Zone Il
® Within 3 x disc to fovea radius
Most posterior meridian counts
Number of clock hours not criteria

Virgin (non-ablated) eyes

Disease allowed to advance beyond ET-ROP criteria for ablation

O O o o

Randomization of Avastin vs. Ablation

n (Potential) Advantages of Anti-VEGF
1) Lower recurrence rate?

O |n BEAT-ROP at 54 weeks, recurrence in
32 of 146 laser eyes (22%)
6 of 139 avastin eyes (4%)

D Problem

Recurrence after laser unacceptably high
(Under 1 % in Children’s Retina Inst. series)

Recurrence after avastin occurs beyond 54 weeks
(Has occurred years after avastin)

u (Potential) Advantages of Anti-VEGF

2) Preservation of field

O Ablation posterior to the equator will compromise

3) Prevention of myopia

= Especially when mono-therapy done early

4) Immediate reversal of plus and ischemia

= 24 hours versus 2 weeks

5) Less traumatic procedure

D Better tolerated by fragile preemies

6) Does not require clear media or attached retina



Before & 24 hours post Avastin
Tunica Vasculosa Lentis pre and post bevacizumab injection

(Potential) Disadvantages of Anti-VEGF
1) Systemic toxicity

O Hard to disprove

O Not seen with 0.625 mg dose in unablated eyes

2) Cataract
B surgical disaster, high rate of reproliferation
= Technique is important, needle directed peripherally

O safer to perforate unvascularized retina than to hit lens

3) Crunch (fibrovascular contraction)
D Not seen if treatment done on time
O Will accelerate existing traction

= Anticipate vitrectomy

o Avastin Crunch

u (Potential) Disadvantages of Anti-VEGF

4) Arrest of Intrinsic Vascular Development

U Hell freezes over

D Not selective to neovascularization
D Ppersistent peripheral non-perfusion
a

*Smoldering ROP” or “"FEVR-Like”



Can develop late recurrence, traction, macular dragging, late detachment

B canoccur any time, need to be followed until mature
o Marriage to patient and the parents

O potential disasters if they fail to follow up

O

May need to laser later anyhow

ROP - Regression post Anti-VEGF

24 weeks gestation, avastin at 35 weeks, retinal detachment at 65 weeks

(Potential) Advantages of Laser Ablation

Thirty years of follow up

= Good visual function

= Absence of systemic complications

The BEST procedure in medicine

= Based on cost / benefit analysis using QUALYs

= Reliable and effective

Put the disease to bed

= Not as concerned if follow up missed

Easier to titrate the extent of treatment or perform focal treatment

Potential long-term benefits of ablation

= ? Lower rate of late retinal detachment



ROP — Ablative Treatment

Aggressive ROP, what are the options?

Observation

Systemic Medical Management

Laser Ablation

Anti-VEGF

Laser Ablation and Anti-VEGF

Type 1 ROP, why observe?

ET-ROP showed lower rate of late complications at the expense of many additional laser

procedures (5 unnecessary treatments for every necessary treatment)

ET-ROP gives guidelines but not absolute indications for treatment

Anti-VEGF was not available during ET-ROP, gives opportunity to reverse accelerating
cases

Need judgment, assess vascular burden

May choose to closely follow patients with stage 2/3 plus or stage 3 without plus

Type 1 ROP, Systemic Management?



Remember STOP-ROP

O Lower progression to threshold in stage Il plus
Experience at Stanford (M. Gannon)
02 supplementation to keep saturation > 98%
Transfusion to keep hematocrit at 40%
Avoid Erythropoietin
Type 1 ROP, Laser Ablation
Typical ROP and Smoldering ROP
Anterior to equator
Tractional component > Vascular component
Delayed vascular maturation
Parents unreliable for follow up

At Children’s Retina Institute, 70% of primary therapy since BEAT-ROP is ablation

Low vascularity, evolving traction
Type 1 ROP, Laser Ablation
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Variation in laser techniques can impact myopia and field loss

= Intensity

O confluence

0 Location

Type 1 ROP, Anti-VEGF Rx

Avastin is agent of choice
O Cost
D Lowest penetrance of blood-retinal barrier

o Experience

Dose has not been adequately defined
O 6.625 mg in BEAT-ROP

O Lower doses may suppress vascular activity without inhibiting intrinsic vascular
development

Type 1 ROP, Anti-VEGF Rx

High vascular activity and posterior disease

Too fragile to tolerate laser procedure

Media opacity: vitreous heme, cataract, tunica vasculosa lentis
Retina detached, anticipating vitrectomy

Long term commitment to follow up

1"



Laser not available

Type 1 ROP, Anti-VEGF Rx:

Follow up Protocol p Injection

Office every 2 weeks examining leading edge of vascular development
70 % will reach the ora serrata

30% will remain non-perfused peripherally

Fluorescein helps to define regression pattern

D Blind ending vessels

B Horse hair supernumerous vessels with dilation
B Smoldering ridge with leakage

O

Traction with macular dragging, retinal detachment

Silent Brush Border

Avastin: 830 grams; 26 wk gestation, injection at 2 month and still non-perfused at 20
mo

550 gm; 22 wk gestation
(Avastin Failure)

Recurrence post Avastin

Type 1 ROP, Anti-VEGF Rx:
Follow up Protocol p Injection

12



Eyes that do not fully vascularize by 70 weeks post conception are not likely to ever fully
vascularize

u Examination under anesthesia with fluorescein angiogram performed at the preemie’s
first birthday
W Residual avascular retina is ablated
| . .
Judging Vascular Disease Burden
&} : - .
No substitute for clinical experience
il -
Vascular Activity Score
= Grading system using parameters that we typically use to judge degree of activity
u Correlates linearly with anatomic failure during PPV for ROP retinal detachment
[ . :
Guides Avastin therapy
| -
Vascular Activity Score:
5 categories
N Fetal Vessels
¢ Plus
®  Shuntwidth
] -
Neovascularization
]

Hemorrhage or exudate
o0-2 points for each category
10 possible points

13



26 weeks gestation, 34 weeks PCA
Wide ridge and 360 degrees NV & significant plus & exudate

Relationship between vascular activity score and anatomic outcome with vitrectomy
Combined Anti-VEGF & Laser Ablation

Rarely done in severe cases
D Missed screening
B Rrop plus

® FEVR/Norrin/I.P. mutation
Systemic hemangioma

Bone marrow diseases

Vasculitis
Cannot wait for VEFG levels to drop w ablation
Only opportunity to treat

Prefer give Anti-VEGF first, ablation after 1-2 days

Comment: Anti-VEGF vs Laser Ablation in Type 1 ROP
Metabolic versus Anatomic Manipulation
Laser Ablation remains the mainstay of ROP management

Anti-VEGF is an important adjunctive tool that has allowed excellent outcomes in eyes
with previously limited prognosis, posterior and vascularly aggressive

Proposed guidelines can not replace clinical experience and judgment, Vascular Activity
Score can help

Follow up and Fluorescein Angiography are Crucial after Anti-VEGF

14
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Treatment Criteria for Ablation
in Neonatal ROP

* Cryo-ROP defined Threshold for Ablation

e g contiguous or 8 cumulative clock hrs of stage 3 in
zones land (I

s Qutcomes not as favorable in zonel
* ET-ROP defined Pre-Threshold types 1 and 2
* Type 1 (ablation recommended)

o Zonelanystage3

o Zone | stage 1& 2 with plus

o Zonell stage 2 and 3 with plus
' Type2

o Any ROP below type1

(Potential) Advantages of Anti-
VEGF

1) Lowerrecurrence rate?
o In BEAT-ROP at 54 weeks, recurrence in
* 32 of 146 laser eyes (22%)
» 6 of 139 avastin eyes (4%)
@ Problem
* Recurrence after laser unacceptably high
{Under 1% in Children’s Retina Inst. series)
* Recurrence after avastin occurs beyond 54 weeks
(Has occurred years after avastin)
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ROP Treatment

= Anti-VEGF Therapy
o Alter Biochemistry
@ Vascular Burden

= Ablation
o Alter Topography
s Vascular Burden
= Non-Perfusion

Treatment Criteria for Anti-
VEGF in Neonatal ROP

= BEAT-ROP

o Stage 3 plusin Zone | and Posterior Zone Il
* Within 3 x disc to fovea radius
* Most posterior meridian counts

» Number of clock hours not criteria

° Virgin (non-ablated) eyes

o Disease allowed to advance beyond ET-ROP
criteria for ablation

= Randomization of Avastin vs. Ablation

(Potential) Advantages of Anti-
VEGF

2) Preservation of field
o Ablation posterior to the equator will compromise

3) Prevention of myopia
o Especially when mono-therapy done early

4) Immediate reversal of plus and ischemia
o 24 hours versus 2 weeks

5) Less traumatic procedure
o Better tolerated by fragile preemies

6) Does not require clear media or attached retina
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H Before & 24 hours post Avastin

||||||||||||!! ‘||||||||||||\

Tunica Vasculosa Lentis pre and I (Potential) Disadvantages of

post bevacizumab injection Anti-VEGF

1) Systemic toxicity
s Hard to disprove
¥ ‘ s Not seen with 0.625 mg dose in unablated eyes

| 2) Cataract
s Surgical disaster, high rate of reproliferation
o Technique is important, needle directed peripherally
= Safer to perforate unvascularized retina than to hit tens

3) Crunch (fibrovascular contraction)
o Not seen if treatment done on time
o Will accelerate existing traction
o Anticipate vitrectomy

Avastin Crunch I (Potential) Disadvantages of
| Anti-VEGF

4) Arrest of Intrinsic Vascular Development
Hell freezes over

Not selective to neovascularization

Persistent peripheral non-perfusion
*Smoldering ROP” or “FEVR-Like"”

Can develop late recurrence, traction, macular
dragging, late detachment

Can occur any time, need to be followed until mature
Marriage to patient and the parents

Potential disasters if they fail to follow up

May need to laser Iater anyhow

16



|
Il ROP - Regression post Anti-VEGF

|(Potential) Advantages of Laser
| Ablation

|
1. Thirty years of follow up
e Good visual function
e Absence of systemic complications

2. The BEST procedure in medicine
o Based on cost/ benefit analysis using QUALYs
o Reliable and effective

3. Putthe disease to bed
® o Nobas cancemed if fallow up missed

4. Easier to titrate the extent of treatment or perform focal treatment

5. Potential long-term benefits of ablation
n 7 Lower rate of late retinal detachment

JType 1 ROP, what are the
options?

= Observation
= Systemic Medical Management

= Laser Ablation

= Anti-VEGF

= Laser Ablation and Anti-VEGF

17
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I 24 weeks gestation, avastin at 35
weeks, retinal detachment at 65
weeks

I Type 1 ROP, why observe?

» ET-ROP showad lower fate of late camplications at the
expense of many additional laser procedures (5 unnecessary
treatments for every necessary treatrment)

= ET-ROP gives guidelines but not absolute indications for
treatment

*  Anti-VEGF was not available during ET-ROP, gives opportunity
to reverse accelerating cases

= Need judgment, assess vascular burden

= May choose to closely follow patients with stage 2/3 plus or
stage 3 without plus




I Type 1 ROP, Laser Ablation

Typical ROP and Smoldering ROP

Anterior to equator

Tractional component > Vascular component

* Delayed vascular maturation

v Parents unreliable for follow up

» At Children’s Retina Institute, 70% of primary therapy since
BEAT-ROP is ablation

J Type 1 ROP, Laser Ablation

= Variation in laser techniques can impact
myopia and field loss

o Intensity

i s Conftuence

o Location

18

10/27/2016

J Type 1 ROP, Systemic
Management?

* RememberSTOP-ROP
o Lower progression to threshold in stage Il plus

= Experience at Stanford (M. Gannon)
* 02 supplementation to keep saturation > g8%
» Transfusion to keep hematocrit at 40%

i
]
‘ * Avoid Erythropoietin

I Low vascularity, evolving
traction

I Type 1 ROP, Anti-VEGF RX

= Avastin is agent of choice
s Cost
a Lowest penetrance of blood-retinal barrier
s Experience

= Dose has not been adequately defined
o 0.625 mgin BEAT-ROP

o Lower doses may suppress vascular activity
without inhibiting intrinsic vascular development
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| | .
. Type 1 ROP, Anti-VEGF Rx:
§ T3ped IRQP, AntL=VEGE Rx : Follow up Protocol p Injection

Office every 2 weeks examining leading edge of
vascular development

= High vascular activity and posterior disease

* Toofragile to tolerate laser procedure
= 70 % will reach the ora serrata

- lMedia opacity: vitreous heme, cataract, tunica vasculosa
ritis . . .
&l » 30% will remain non-perfused peripherally

» Retina detached, anticipating vitrectomy
' = Flyorescein helps to define regression pattern

* Long term commitment to follow up = Blind ending vessels

= Horse hair supernumerous vessels with dilation
= Laser not available = Smoldering ridge with leakage

a

Traction with macular dragging, retinal detachment

Avastin: 830 grams; 26 wk gestation,
injection at 2 month and still non-
perfused at 20 mo

Silent Brush Border

20 months

550 gm; 22 wk gestation

3 months 13 months 2.5 months 15 months
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(Avastin Failure)

Type 1 ROP, Anti-VEGF Rx:
Follow up Protocol p Injection
* Eyes that do not fully vascularize by 70 weeks

post conception are not likely to ever fully
vascularize

= Examination under anesthesia with
fluorescein angiogram performed at the
preemie’s first birthday

= Residual avascular retina is ablated

| Vascular Activity Score:

5 categories

O-

10 possible points

VoW e

Fetal Vessels
Plus
Shunt Width
Neovascularization
Hemorrhage or
exudate
2 points for each
category

20
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|
£|Recurrence post Avastin

J Judging Vascular Disease Burden

* No substitute for clinical experience

» Vascular Activity Score

o Grading system using parameters that we typically
use to judge degree of activity

» Correlates linearly with anatomic failure during
PPV for ROP retinal detachment

* Guides Avastin therapy
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Relationship between vascular activity
score and anatomic outcome with
vitrectomy

26 weeks gestation, 34 weeks PCA
Wide ridge and 360 degrees NV &
significant plus & exudate

Combined Anti-VEGF & Laser
Ablation

* Rarely done in severe cases
o Missed screening
= ROPplus
* FEVR/Norrin /I.P. mutation
* Systemic hemangioma
* Bone marrow diseases
* Vasculitis
= Cannot wait for VEFG levels to drop w ablation
= Only opportunity to treat
= Prefer give Anti-VEGF first, ablation after 1-2
days
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Comment: Anti-VEGF vs Laser
Ablation in Type 1 ROP

* Metabolic versus Anatomic Manipulation

* Laser Ablation remains the mainstay of ROP
management

* Anti-VEGF is an important adjunctive tool that has
allowed excellent outcomes in eyes with previously
limited prognosis, posterior and vascularly aggressive

* Proposed guidelines can not replace clinical experience
and judgment, Vascular Activity Score can help

Follow up and Fluorescein Angiography are Crucial after
Anti-VEGF
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University of New Zealand
Division of Vitreo-Retinal Surgery

Mauricio Pons, M.D., 2004-5
University of Virginia

Parag Shah, MBBS, 2006

Faculty, Division of Vitreo-Retinal Surgery
Arrivand Eye Hospital

Coimbatore, India

Jennifer Hung, M.D., 2005-6
University of Southern California School of Medicine
Los Angeles, CA

Mohamed Alomran, M.D., M.S., 2005-6
Division of Vitreo-Retinal Surgery
University of Bahrain

Natalia Matti, M.D, 2007-8

Pediatric Vitreo-Retinal Surgeon
Tijuana and Northern Mexico
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L. Extracurricular Interests

M. References

David Albiani, M.D., 2009

Faculty of Medicine

Department of Ophthalmology
University of British Columbia
Directory, Vitreo-Retinal Fellowship
Vancouver, CA

Andrew Murker, M.D., 2009
Department of Ophthalmology
University of British Columbia
Vancouver, BC

Enrique Ariza, M,D, 2009-2010
Pediatric and Adult Vitreo-Retinal Surgeon
Mexico City, Mexico

Eugene Ing, M.D.
Pediatric and Adult Vitreo-Retinal Surgeon
Honolulu,Hawaii

Lacrosse, Bicycling, Swimming, Hiking, Skiing
Creative Writing

Jazz and Rock Music

Missionary Medical Projects.

William Ross, M.D., F.R.C.S.C.

Professor of Ophthalmology

Former Director of Vitreo-Retinal Fellowship Program
University of British Columbia

805 West Broadway, Suite: 400

Vancouver, BC V5Z-1K1

(604) 874-0404

Eugene de Juan, Jr., M.D.

Professor of Ophthalmology and Vitreo-Retinal Surgery
University of California San Francisco Medical Center
400 Parnassus Avenue, 7t Floor, Suite A750, Box 0344
San Francisco, CA 94143

(415) 353-2402

Kameron Lashkari, M.D.
Schepens Eye Research Institute
1155 Centre Street Suite 4349
Jamaica Plain, MA 02130

(617) 469-2162

Narsing Rao, M.D.

Professor of Ophthalmology and Pathology
University of Southern California Eye Institute
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1450 San Pable Street

Doheny Vision Research Center
Los Angeles, CA 90033

(323) 442-6645

Jennifer Dunbar, M.D.

Associate Professor of Pediatric Ophthalmology
Loma Linda University Medical Center

11370 Anderson Street, Suite 1800

Loma Linda, CA 92354

(909) 558-2154

Michelle Britt, M.D.

Staff Ophthalmologist

Pediatric Ophthalmology and Strabismus

Kaiser Permanente Medical Center, Baldwin Park
(626) 372-1889

David Sami, M.D.

CHOC PSF Ophthalmology
392 S Glassell, Ste 100
Orange, CA 92866

(714) 289-2389

Sharon Spooner, M.D.
Pediatric Ophthalmologist
2222 Santa Monica Ste 401
Santa Monica, CA 90404
(310) 453-0471

Michael Miller, M.D.

Past Director of Ophthalmology,
Huntington Memorial Hospital
800 Fairmont Avenue, Suite 101
Pasadena, CA 91105

Joseph Davidson, M.D.
Director of Ophthalmology
Huntington Memorial Hospital
800 Fairmont Avenue, Suite 219
Pasadena, CA 91105

Adria Winter, M.D.

Department of Emergency Medicine
Kern Medical Center

1700 Mount Vernon Avenue
Bakersfield, CA 93306

H. John Shammas, M.D.
Professor of Ophthalmology, USC
Shammas Eye Medical Center
3510 Martin Luther King Jr. Blvd
Lynwood, CA 90262
310-638-9391

Bill Takeshita, 0.D., F.A.A.O., F.C.O.V.D.
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http:Pasadena.CA

Chief of Optometry

Center for the Partially Sighted
7462 N. Figueroa Blvd. #103
Los Angeles, CA 90041

(310) 988 — 1970

Amod, Moosa, M.D.

Neonatal & Perinatal Pediatrician
Former Medical Staff Director

St. Francis Medical Center

3630 E imperial Hwy,

Lynwood, CA 90262

(310) 900-2004

Ricardo Liberman, M.D.
Director Emeritus of Neonatology
Huntington Memorial Hospital
100 W California Blvd,
Pasadena, CA 91105

(626) 397-3826

Hosein Mohammadi, M.D.
Ophthalmologist

Director, Central Valley Eye Care
5000 Physicians Blvd,
Bakersfield, CA 93301

(661) 846-4985
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Richard Meidell, M.D.
Pediatrician

Garfield Medical Center
525 N Garfield Ave,
Monterey Park, CA 91754
(626) 573-2222

Sue Parker-Strafaci

Director of Child Development
The Braille Institute

741 N Vermont Ave,

Los Angeles, CA 90029

(323) 663-1111

Jane Kelly, M.D.
Pediatric Ophthalmologist
Rady Children’s Hospital
3030 Children's Way

San Diego, CA 92123

Veronique Jotterand, M.D.

Chief of Staff, Miller Children's Hospital
Pediatric Ophthalmologist

2865 Atlantic Ave #212

Long Beach, CA 90806

(562) 988-2020

George Alexandrakis, M.D.
Ophthalmologist
Bakersfield, CA 93301

(661) 323-4200
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