The ETROP Study Objective High-Risk ROP: RM-ROP 2
- 5 s u A model based on the Multicenter Trial of
u Design To earlier Cryotherapy for Retinopathy of Pr ity natural
u Findings using ablation of avascular retina in high history cohort
risk prethreshald ROP results in improved ® Risk factors analysed to compute risk of blind
® Recent findings grating visual acuity and retinal structural ® Risk > 0,18, randomixation offered
p d with ional ® Risk < 0.15, observed
treatment ® http://www.sph.uth.tme.edu/rmrop/Riskcale/
disclaimer.as|
Table 2: Baseline Characteristics of Randomized Patients
Design o= Results
. B:‘:y“;:h high risk P“‘h:;‘h"m‘ ';“ :)y;;ﬂllﬁd Patients with bilateral high-risk prethreshold, % .1
SRRy O R ARt e Birth weight, g (mean £5D) 05118 u Grating Acuity Results: Reduction in
L Atynuneui;ROP: M“h ﬂ‘.k eye randomized to Gestational age, wk (mean + SD) 253514 unfaverable V‘lylull “:“hy outcomes from
» Primary outcome: grating acuh;al 9 months ;hk“/' _— :: 19.8% to 14.3% (P< .005)
(unfavorable <1.85 cycles/deg); masked teaters S "4 g . _‘
u Secondary outcome: structure of retina at 6 and 9 :" b ® » Unfavorabl 1 duced
infavorable = 4B, 5, or fold thro e
::2“'*;_')(“ avo) Syt ugh R e from 15.6% to 9.0% (P< .001)
African American 180
Hispanic 147
Other is
Application of Type 1 and Type 2
Pl RecentETROP Research Retinal Detachment Outcome
Criteria for ROP Management
. T Type 1 Even: ® Qutcome after stage 4 and 5 surgery:poor w 88 eyes with RD
u Myopia: better with laser? No u Aprox 1/3 had macular attachment
u Plus disease in the ETROP study requited two u Impoved Snellen acuity at 6 yrs for Type 1 ROP u Most of these were 4A
g‘dmlm (I‘m"uy :ﬁ <d haogre) u Visual fields only slightly affected even for Zone 8 A few eyes had favorable visual acuity
Rhmes Riacvs (5 eyes with 4A) none with stage 3

® Ohserving Type 2 Eyes: Some Type 2 eyes ate high
tisk by RM-ROP2, but if these eyes progresa to Type
1 ar to threshold, they can be treated

1 cases




Astigmatism at 6 years

u 50% had 1,00 D or more

® 25% had 2.00 D or more

® Astigmatism was progressive

u Advise follow up for refractive errors and
amblyopia

Grating Acuity

u Improved with early treatment but only in type |
eyes
® Type 2 eyes a tendency to warse acuity

Visual Fields

u Essentially no or minimal effect of early
treatment for type 1 eyes ¢/w conventionally
managed eyes

u For type 2 eyes, visual fields worse with erlier
treatment

ROP <500 grams BWT

u Approx 50% develop high-risk prethreshald (63
infants of 401 randomized were <500 gms)
® Outcomes similar to the entire cohort

u Strabi fractive error

Final Acuity (Snellen) at 6 years

u For the entire group, no significant difference in
acuity outcome with 20/200 cutoff

u But for the entire group, favorable structural
outcome

u Significant benefit for eyes with type 1 disease

m No benefit for eyes with type 2: trend to worse
acuity outcomes

Conclusion

u Treat type 1 eyes promptly
a But even more caution for type 2 eyes




ROP Diagnosis: Potential
Areas of Subjectivity

Michael F. Chiang, MD
Knowles Professor of Ophthalmology & Medical Inlarmﬂlcl and Clinical Epidemiology
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+ Most critical elements of ICROP: Plus disease & Zone I

Plus Disease Diagnosis

Determines need for treatment
- CRYO-ROP, ETROP

Dilation of venules & tortuosity
of arterioles

~ Standard photo: minimum amount
- Newer “pre-plus” category
STOP-ROP & ETROP: >2

* Both adequate dilation
quadrants. Same 2 quadrants? and tortuosity needed?

.

Which are the “key” vessels? * Does peripheral retina
Few severe vessels enough? matter? Other things?

CRYO-ROP Geoup, Arch Ophthalmol 1988; 106:471.9.
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Plus or Not (22 Experts)?

o All 22 experts: “Not
Plus”

o All 22 experts: “Plus”

Chang ot al, Arch Ophthalmol 2007; 125:875-80.

Plus or Not (22 Experts)?

* 3(14%) experts: “Plus”
* 18 (86%) experts: “Not Plus”

* 11 (52%) experts: “Plus”
» 10 (48%) experts: “Not Plus”

Cheang ot al, Arch Ophthaimol 2007; 125:875-80.

Plus or Not (22 Experts)?

o 17 (77%) experts: “Plus”
* 5(23%) experts: “Not Plus™

* 7(32%) experts: “Plus”
15 (68%) experts: “Not Plus”

Chiang ct @, Arch Optthaimol 2007 125:375-80.

How Severe is the Standard Photo?

* Opinion of many experts
(by anecdote):
— “Very severe”
- “I never wait until that level

to laser ... otherwise all
babies would be blind”

* But larger magnification
and smaller field of view

CRYO-ROP Group, Arch Ophthalmo 1983; 106:471.9.

Standard Photo: Example #1

11 experts:
Plus: 6 (55%)
Pre-Plus: 5 (45%)
Neither: 0 (0%)

Example #1: Magnification & FOV

Oregon Health & Science University

Michael F. Chiang, MD
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Standard Photo: Example #2

22 experts:
Plus: 11 (50%)

Pre-Plus: 10 (45%)

Can' t Determine: 1 (5%)

Example #2: Maghnification & FOV Example #3: Magnification & FOV

Higher magnification

y

Lower magnification

Thomas Lea. MD.

- é‘
DO ANGREE COWTAL oF POVl

Zone | Diagnosis

Retinal anatomy & morphology

Location of macular center

~ Evolves from 22-36 weeks PMA,
may not be mature until 15-45
months age

- Pigment at 34 weeks PMA

Zone I prognosis
— CRYO-ROP: very poor results
~ ETROP: better results (why?)
— Type-1: Zone I, stage 3

Isenberg, Am J Opthamol 1985, 101 74.80.
Hondnckeen elal. Oppiaiolegy 1984, 91 60342

Macular Center (10 experts)? Macular Center (10 experts)?

Chiang et al Arch Opithaimol 2010; 128:1153.9. Chiang ot al, Arch Ophthaimol 2010; 123:1153-9.

Summary

CRYO-ROP and ETROP were landmark trials
showing that plus disease and zone I disease are
critical to identify correctly.

But they are potentially subjective > need to
diagnose carefully to avoid over- or under-
treatment.

Be familiar with effects of magnification and FOV
from different lenses (e.g. 20D vs. 28D), and how
they compare with photos.

Consider photographic documentation and review.

FLCATIOS
_ GRE WAAERIF
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Oregon Health & Science University Michael F. Chiang, MD
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Causation and Prevention
of ROP Malpractice Claims

+ Denise Chamblee, M.D.
— OMIC Committee member
— Pediatric Ophthalmologist
— Newport News, Virginia

» Anne M. Menke, R.N., PhD
— OMIC Risk Management

Financial Disclosures

* No financial disclosures

OMIC ROP Frequency

OMIC % Claims with Indemnity

(# of Claims) Payment OMIC Severity
=1 50 $900,000
A T $800,000
: e $700,000
£ : , $600,000
/ ; \ 30 +———- 4
; = [c AN craims| $500,000 @ Overall
i ) uROP E a0 SRR $400,000 EROP
S = 10 || $300,000
Vs 4 7 $200,000
R OB So—
3244
Mean Median
OMIC’s Top Ten OMIC ROP Claims Experience:
1987-August 2011
T e e + 22 claims (19 babies)
S2UW | Gboms i 100 edd biby Pedine - 17 closed
13000 Glavcoein & yr ok Pediiuc — 5 open
NG| Taal e vcer m e 0 Genet
SO | M rokd Pred overdie Geread + Range: $26,666 to $3,375,000
s |Rov Pedaner 5
1.:., m:,,»,, :m: + Mean indemnity payment $862,043 vs. $154,063
$IRATL LASIK ectans Retcume
Srson | Parenre mhdiren wesers Gerenl
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Analysis

» What went wrong?
» Could it have been prevented?
* How could it have been prevented?

Causation Analysis

Clinical Systems | Physician |Patient/Parent
«Dispute over «Standard of | sPoor compliance
what to do *Follow-up | care (SOC) with follow up,
«Which babies to | *Error cannot | concerns medication
screen beattributed | s Avtitude instructions, refusal
+When to begin ?“"f.'{;“ || Records of recommended
treatment Indieiua incomplete or sare
+What to do if altered

treatment fails

Causation Analysis

Clinical Systems | Physician | Patient/Parent
*Disputeover [ +Follow-up [ +Standardof | +Poor compliance
what to do sError cannot | care (SOC) with follow up,
Which babiesto | be attributed | concems medication
e solely to «Records instructions, refusal
*Whentobegin | individual incomplete or of recommended
treatment altered CAtE
*What to do if
treatment fails
PRIMARY: 2 12 5 []

TOTAL: 5 13 7 5

Risk Issues in ROP Cases

Systems issues- 12
Preventable?

CLINICAL SYSTEM PHYSICIAN | PARENTS
PRIMARY 2 12 5 [
SECONDARY 1 ) 1 6
TERTIARY 1 o 1 o
TOTAL 5 1 7 6

Examples

— Discharge/follow up appointments

— Hospital transfers

— Referral to retina/treating ophthalmologist

All Preventable?

Systems issues
Primary cause 12/19 infants

Eye exam ordered but eye MD never contacted

Infant transferred to feed and grow hospital before initial
exam with instructions for 2 week f/u. Admitting RN
thought was for 2 weeks after discharge.

Hospital staff wrote wrong follow-up date in chart.

Screenin ophl.ha!mo!ogls( told mother to take baby to
retina in 1-2 week:

Mother scheduled ouliauent appointment under new
name. Staff did not ask if infant premature or seen in
hospital. twice due to

System Issues
Prevention

«+ Tracking document includes when to start, f/u intefvals,
riskiest period

+ Access to timely treatment (either in-house or transfer
agreement)

« No dischargeftransfer w/o eye MD approval

« Do not rely upon parents

Systems Issues-Prevention

+ Written hospital and office protocols
—Who, when, flu, treatment, ICROP

« Redundancy = safety net= tracking by all
~ Eye MD, ROP Coordinator at hospital, ROP Coordinator at office

System issues
Prevention

* GOAL
— Eliminate as much human error as possible
* Layers
« Physician tracking

— Process spelled out prior to screening
* Protocol with NICU




“System” issues documents

* Hospital protocol

« Office protocol

* ROP Coordinator job description
« Outpatient screener protocol

» Office scheduling ROP guidelines

Physician issues
Primary cause 5/19 infants

* Follow-up recommendations

—27 week baby seen at 31 weeks — 6 wk f/u
recommended (2003)

- 26 week baby seen at 32 weeks — 6 month f/u
recommended (2004)

~ 24 week baby seen at 33 weeks — 4 week f/u
recommended (2008)

I Y] oo, oo

8. 160,99

Knowledge issues
Prevention

« Examiner error occurs
« Keep in mind your own falliability
» Re-examine if confirmation warranted

= Consider “elements” of case in addition to
your findings

+ CME specific to ROP

New Educational Resources

« FOCUS ROP
- Online
~ Clinical/practical
— Case examples/photos

New Resources

“ROP: Materials for Creating a Hospital
Safety Net"

“ROP: Materials for Creating an Office
Safety Net”

Step-by-step protocols, clinical guidelines,
education for parents, ROPC job
description

New Resources

+ Materials available to all at www.omic.com
in the “Risk Management
Recommendations” section

Questions or suggestions

— amenke@omic.com

—-415.202-4651

—denisechamblee@cox.net




Retinopathy of Prematurity

Kenneth W, Wright, MD

Director, Wright ion for Pediatric Ophthalmology and
Strabismus

Clinical Professor of Qphthalmelogy
USC Keck School of Medicine
Los Angeles, California

Full term PaQ, is 90 mm hg-
What is normal Pa0, of the fetus?

1. 90mm hg
2. 80mm hg
3. 70 mm hg
« 25 mm hg

Normal fetal vascularization
requires hypoxic environment
» Fetal Pa2 fesoieCy
» Fatal Pa02 =22-24 mm hg
« Baby Pa02 = 80:90 mm hg

» Fetal hypoxia Is “good”
- it stimulates VEGF
and normal vessel growth

Vascular Endothelial Growth Factor

What happens when a fetus is born early
and blood oxygen levels increase?

Hyperoxia down regulates VEGF
“Vaso-obliteration”

Pierce EA, Foley ED, Smith LE. Arc Ophthal. 1996

Hypothesis
Low “physiologic™ O, saturations will stimulate
VEGF and normal vessel growth thus preventing
vaso-abliteration and severe ROP!

=t Nm} Critical Period

AR From birth until
= vessels vascularize
the retina

Room Air

Oxygen Usage - India




Recommended altering O2 delivery
Stopped using funnel mask (70%-100%)
Start using oxygen hood (30%-40%)
Following year no cases of severe ROP

ROP Laser Therapy Inbormn
Birth Welght <1500g

Cedars-Sinal & VON
1998 - 02 sats 83% - 93%

NI

me NEW ENGLAND

JOURNAL o MEDICINE

“Target Ranges of Oxygen Saturation in Extremely
Pretel

NSt m s f e ey e T g e Mk

Prevent Severe ROP
BW <1,000 grams

u Keep O, sats 83% - 93% from birth - first 6
to 8 weeks are criticall

u Keep oxygen saturations stable - avoid
fluxuations
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ROP
When To Call A Retina Surgeon

American Academy of Ophthaimology Meeting
Atianta, GA
October 27*, 2009

G. Baker Hubbard, Ill, MD
The Emory Eye Center
Allanta, GA

ROP; When to call a Retina
Surgeon

« How do you know laser is
failing
« Persislenl vascular aclivity
= Engorged vessels on the ridge.

« Thickening of the ridge

+ Vitreous organizalion (sheels and
slrands)

* Hemorrhage

2. 0K Rty  prartnty vohlon, ‘s preSopsen 13
I e v At Ay o v ey ecterearicn
o A Ot S 3505 103 381312

ROP: What to do when laser is
failing

« Look carefully for any skip
areas
« Fill-in laser
« Treal any skip areas
* Between previous bumns
+ All the way to the ora
serrata
+ Concenlrale on meridians
wilh vascular engorgement

ROP: What to do when laser is
failing

= Two calegories of failure after full laser
+ Vascularly active
+ Vascularly inactive

ROP: What to do when laser is
failing

= Vascularly active
+ Surgical intervention unfikely to be effective during active phase
+ Waitfor vascular aciviy to resotve
+ Consider Avastin

+ Prognosis guarded

ROP: What to do when laser is
failing

* Vascularly inactive

Hubbard’ s ROP Pearl

ROP Case

+ 8 yo monocular patient due to chronic RD after ROP
+ clo sudden vision change in only remaining eye
+ EUA:

» Moderate vitreous hemorrhage

» No NV

» No retinal breaks

ROP Case

+ 8 yo monocular patient due to chronic RD after ROP
+ clo sudden vision change in only remaining eye
« EUA:

» Moderate vireous hemorrhage

» No NV
» No retinal breaks

* In our review of 186 children with VH, most common
non traumatic cause was regressed ROP (22%)
« Of 14 eyes in subsequent review
* Meanage 8.4 years
* 3associated with retinal detochment
* None had active NV
* Most patients had retum to baseine vison
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Methods

[ Antiangiogenic Therapy and ROP ]

Maria Ana Martinez-Castellanos MD
Asociacién para Evitr la Ceguera en México
Universidad Nacional Auténoma de México

Retina Service
@ pon st
Ty A Meeting Orlando October 2011,
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Ocular Adverse Events

® Volume of IB administered was 0.05cc
(1.25mg). All 23 eyes which were
injected with this volume required
paracentesis after elevation of IOP.

® The dose of IB was modified to 0.03cc
(0.75mg), which lowered the rate of IOP
elevation

e Bipec

B o

Ocular Adverse Events

® Three patients (0.97%) developed a
peripheral fibrous avascular membrane

ra
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Ocular Adverse Events
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hemorrhage that resolved without
_vitrectom

0D Smamoe Tipec
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Ocular Adverse Events

® 14 (4.5%) had persistent avascular
peripheral retina

Do Ciipec
Ocular Adverse Events

® 20 (6.51%) developed sub-conjunctival
hemorrhage after injection.

] Tipec
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SIstemic Adverse Events
® A'total of 3 (0.9 %) patients died.

®Sepsis by Pseudomonas aeruginosa
infection 2 months after injection.

®Neuro-infection after placement of a
ventriculo-peritoneal shunt 6 months
after injection.

®Multi-organ dysfunction secondary
to blood transfusion one week after

injection.
=~ | B~
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Systemic Adverse Events

® Twenty two (7.1%) patients had some
degree of psychomotor developmental
retardation:

*14 (4.5 %) - apnea

®6 (1.9 %) - respiratory distress
syndrome

*1 patient (0.5%) -Down’s syndrome
®1 (0.5%) - dysmorphic syndrome

Discussion

® There was no difference in the
involution of the abnormal new vessels
and growth of normal vasculature using
1.256mg or 0.75mg of bevacizumab; the
only difference is the presence of
increased IOP after the injection.

Systemic Adverse Events

® No abnormal cardiovascular response
was observed in any patient injected
under topical anesthesia.
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Systemic Adverse Events
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Discussion

® In ROP there is a single VEGF peak
that occurs during a specific time frame.

10/24/11
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Discussion

*~Potential toxicily of bevacizumab given
that the drug is used off-label and not
specifically manufactured for intravitreal

® No abnormal cardiovascular response ® If timed correctly, in theory an injection injection.
was observed in any patient after should suffice to promote permanent
angiogram. regression of ROP. e
3 g7
@rgpiEn Sipec ey Tipec EE Bipec
Discussion Discussion Conclusions

latrogenic traumatic cataract
Bacterial endophthalmits
*  Central retinal artery ocdusion

* Progressive sub retinal bemorthage

Transient hypotony.

* We did nol obscrve ocular complcations observed afier ablative
therapy for ROP, such as hyphema, band keralopathy, or anterior
sogment ischemia.

® Limitations of our study include that it
was retrospective, uncontrolled and with
a short follow up.

® The use of intravitreal bevacizumab
appears to be safe for type 1
prethreshold and threshold ROP.

® Limited number of treatable ocular
adverse events.

Acouies

] Gipec
Conclusions
® Once the retina is detached, retinal

detachment may be more likely to
progress.

® Local complications of IB are mostly
procedure-related but a few may be
drug-related.

Conclusions

® The procedure is generally safe but
there are risks involved.

® To minimize the risk, careful attention to
injection technique and appropriate post
injection monitoring are essential.

Amsocan Acapesey
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Conclusions

®*We believe that the
systemic abnormalities in children
treated with intravitreal bevacizumab for
ROP in this series are sequelae of
prematurity itself and not related to the
medication.






