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What is your experience during chronic treatment for © 3
wet AMD (2 or more years) with anti-VEGF agents?

VA continues to improve B US 1.2%
from baseline M Int 2.0%

VA improves, then I US 63.7%
stabilizes (no decrease) I (i 51.7%

VA Improves, then e— < 19.0%
regresses to baseline I !l 29.5%

VA improves, then s Us 10.6%
regresses below baseline 0t 12.1%

uUs54%
Other  p in 4.7%

0 10 20 30 40 50 60 70 80

12. What is your experience during chronic treatment for wet AMD
(2 or more years) with anti-VEGF agents?
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Five-Year outcomes with Anti-Vascular Endothelial Growth Factor Treatment of
Neovascular Age-Related Macular Degeneration

Maureen G. Maguire, PhD, Daniel F. Martin, MD, Gui-shuang Ying, PhD, Glenn J. Jaffe, MD, Ebenezer Daniel, MBBS, PhD, Juan E.
Grunwald, MD, Cynthia A. Toth, MD, Frederick L. Ferris, MD, Stuart L. Fine, MD

Ophthalmology Volume 123, Number 8, August 2016

:  To describe outcomes 5 years after initiating treatment with bevacizumab or ranibizumab for
neovascular age-related macular degeneration (AMD).

Design: Cohort study.

Participants: Patients enrolled in the Compari of AMD its Trials.

Methods: Patients were assigned randomly to ranibizumab or bevacizumab and to 1 of 3 dosing regimens.
A:t;ﬁz ylears patients were released from the clinical trial protocol. At 5 years, patients were recalled for
[ nation.

Main Outcome Measures: Visual acuity (VA) and marphologic retinal features.

Results: Visual aculty was obtained for 647 of 814 (71%) living patients with average follow-up of 5.5 years.
The mean number of examinations for AMD care after the clinical trial ended was 25.3, and the mean number of
treatments was 15.4. Most patients (60%) were treated 1 time or more with a drug other than their assigned drug.
At the 5-year visit, 50% of eyes had VA of 20/40 or better and 20% had VA of 20/200 or worse. Mean change in
VA was -3 letters from baseline and —11 letters from 2 years. Among 467 eyes with fluorescein angiography,
mean total lesion area was 12.9 mm®, a mean of 4.8 mm” larger than at 2 years, Geographic atrophy was present
in 213 of 515 (41%) gradable eyes and was subfoveal in B5 eyes (17%). Among 555 eyes with spectral-domain
optical coherance tomography, 83% had fluid (619% intraretinal, 38% subretinal, and 36% sub—retinal pigment
epithelium). Mean foveal total thickness was 278 pm, a decrease of 182 um from baseline and 20 pm from
2 uaars_ Tha ratina was ahnarmalhs thin (=120 um) in 3R% of auves Ratwean 2 and & vaars tha armun odninalhy

Vision gains during the first 2 years were not

maintained at 5 years

# McGill

Distribution of visual acuity over time
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Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research Group, Maguire MG, Martin DF, Ying G, Jaffe GJ, Daniel E, et al.
Five-Year Outcomes with Anti-Vascular Endothelial Growth Factor Treatment of Neovascular Age-Related Macular Degeneration: The Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology [Internet]. American Academy of Ophthalmology; 2016;123(8):1751-61.
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Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research Group, Maguire MG, Martin DF, Ying G, Jaffe GJ, Daniel E, et al.
Five-Year Outcomes with Anti-Vascular Endothelial Growth Factor Treatment of Neovascular Age-Related Macular Degeneration: The Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology [Internet]. American Academy of Ophthalmology; 2016;123(8):1751-61.
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Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research Group, Maguire MG, Martin DF, Ying G, Jaffe GJ, Daniel E, et al.
Five-Year Outcomes with Anti-Vascular Endothelial Growth Factor Treatment of Neovascular Age-Related Macular Degeneration: The Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology [Internet]. American Academy of Ophthalmology; 2016;123(8):1751-61.
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Retinal thickness at the foveal center
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Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research Group, Maguire MG, Martin DF, Ying G, Jaffe GJ, Daniel E, et al.
Five-Year Outcomes with Anti-Vascular Endothelial Growth Factor Treatment of Neovascular Age-Related Macular Degeneration: The Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology [Internet]. American Academy of Ophthalmology; 2016;123(8):1751-61.

Percentage of eyes with fluid
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Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research Group, Maguire MG, Martin DF, Ying G, Jaffe GJ, Daniel E, et al.
Five-Year Outcomes with Anti-Vascular Endothelial Growth Factor Treatment of Neovascular Age-Related Macular Degeneration: The Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology [Internet]. American Academy of Ophthalmology; 2016;123(8):1751-61.
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4. Other factors

= Monocular status
= Status of the fellow eye and VA
= Patient preference — “Snowbirds”

80 yo Caucasian Female

POH:
= AMD OU
= Exudative AMD OS: Peripapillary net
= s/p Lucentis - regimen T&E (Montreal & Miami)
= |njections for 2 years (extended to 14 weeks) -
with last one Aug 17, 2015
= |njections discontinued Nov 2015- too good..
= Q3 month then Q 6months F/U
October 31st, 2016
VA 20/30

OCT dry
Last injection 18 months ago




6/7/2017

& McGill

2 weeks after — Decreased VA
VA OS CF 1 feet
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November 14th, 2016

October 31st, 2016

November 14th, 2016
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Ophthalmology  Velume 121, Number 11, November 2014
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[Letters):

Ho AC, Busbee BG, Regillo CD, Wieland MR, Van Everen SA, Li Z, et al. Twenty-four-month efficacy and safety of 0.5 mg or 2.0 mg
ranibizumab in patients with subfoveal neovascular age-related macular degeneration. Ophthalmology

® McGill

5. New Technologies

= OCT Angiography — Is it going to change our
management ??

OPTICAL COHERENCE TOMOGRAPHY
ANGIOGRAPHY OF TIME COURSE OF
CHOROIDAL NEOVASCULARIZATION IN
RESPONSE TO ANTI-ANGIOGENIC
TREATMENT

DAVID HUANG, MD, PaD.* YALL JIA, PuD.* MARCO RISPOLL, MD.% OU TAN, PuD.*
BRUNO LUMBROSO, MDy

6/7/2017
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Before 2 days 1 week 4 weeks

? b

Treatment
1 da 2 weeks 6 weeks

2"\1

Treatment
M Structural OCT

3rd M inner retinal flow

E Outer retinal flow
Treatment

m Choroidal flow

A

AMD Management : Teaching points

@Drug of choice
@Treatment Regimen
@ Signs for re-treatment

6/7/2017
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(3 signs for re-treatment

= Patients receiving Anti-VEGF treatment should be:

Monitored at regular intervals ( Monthly, PRN, T&E).

Follow-up visits should include examination for new onset of a
decrease in vision and new or persistent metamorphopsia

BCVA tests should be repeated using identical procedures.

SD-OCT is required if stereoscopic fundus examination reveals
clinical signs of retinal edema, detachment of the retinal pigment
epithelium (RPE) or hemorrhage.

* OCT- Angiography?

These recommendations are based on the Age-Related Eye Disease Study and
HOME study (evidence level 1) and levels II/Ill data for clinical management of
early AMD.

6/7/2017
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PRN vs Monthly

A Variable-dosing Regimen with Intravitreal
Ranibizumab for Neovascular Age-related Macular
Degeneration: Year 2 of the PrONTO Study

GEETA A, LALWANI, PHILIP |. ROSENFELD, ANNE E. FUNG, SANDER R. DUBOVY, STEFHEN MICHELS,
WILLIAM FEUER, JANET L. DAVIS, HARRY W. FLYNN, |8, AND MARIA ESQUIABRO

While the phase Il trials used monthly injections, it was unclear at
that time if monthly dosing was the best dosing interval.

Observations made after the earlier phase I/Il studies suggested a
role for OCT in determining the appropriate dosing interval for
each patient.

® McGill

PrONTO Study

Retreatment was performed :

= During the 1st year at each monthly visit if any criterion was
fulfilled such as
- Increase in OCT-CRT of at least 2100 um
- Loss of 25 letters (ETDRS)
- Fluid detected by OCT
- Persistent macular fluid detected by OCT
- New macular hemorrhage
- New-onset CNV

= During the 2nd year, the retreatment criteria were amended to
include retreatment
- if any qualitative increase in the amount of fluid was
detected using OCT.

13
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* Despite small and open-label, this study suggested that flexible OCT-
guided retreatment could sustain visual gain with fewer injections, a
concept which has since become a popular model in clinical practice,
particularly in Europe.

PrONTO Study - OCT-guided variable-dosing regimen with
Lucentis resulting in VA outcomes comparable with those of
the phase Il studies with monthly dosing while averaging
fewer than half the number of injections over 2 years.

& McGill

PRN vs Monthly

= CATT trial
- ‘zero tolerance’
- Radial scanning by Time Domain-OCT was used in the trial and any fluid on
OCT.
- PRN using ranibizumab was considered to be non-inferior
- Meta-analysis combining the data from all the groups, as well as the data
from the IVAN study, a similar trial in the UK with different retreatment
protocol:
v" dis- continuous was inferior to continuous treatment.
v' As the latter also included data from bevacizumab, the findings might have been
different, if ranibizumab had been used alone, were in this analysis.
v' changing to PRNin year 2 lost all the benefit of the monthly treatment from year 1

= HARBOR study
- Confirmed that 0.5 mg of ranibizumab dosed monthly provides optimum
results in patients with neovascular AMD.
- No great disadvantage in using a PRN regimen instead of continued monthly
injections.
- Strict monthly monitoring is provided using SD-OCT technology.

14



Twenty-four-Month Efficacy and Safety

of 0.5 mg or 2.0 mg Ranibizumab in Patients
with Subfoveal Neovascular Age-Related
Macular Degeneration

aluale the 24-month effcacy and saloty o
¢ of 45 needed (pro re nata [PRN] in pa

zumab 0.8 mg and 2.0 mg
r ago-rolatod maculs

e, double-mashisd, Bt Iratiment-controlied phus 3

tial.
Participants: Patients {n ~ 1058 =50 yoars of age with treatment-rafve subloveal wet AMD
Methods: Patints wers mncomized 10 receive inmatreal injections. of mndbizumab 05 myg of 2.0 mg
monehly o PRN after 3 montfily loading doses.
Main el

PRN groups were evaluated
monthly and re-treated if there
was a :

= 5-letter decrease in vision from
the previous visit or

= Any evidence of disease
activity on SD-OCT (intraretinal
fluid, SRF, or PED)

*using Cirrus HD-OCT (Carl Zeiss Medi- tec,
Inc., Dublin, CA).

red ) Ranibizumab
0.5 mg PAN g Treatment

Month
Group 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Monthly

PRAN"

20mg
Monthly

20mg
PRN"

0.5mg EEEEEEEEEEEEEEEEEEEEEEEN
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. Mandatory dosing
O PRN dosing

® McGill

base.
= Concept of a ‘zero tolerance’

VIEW, HARBOR) and evidence levels

= Monitor disease activity using SD-OCT, and on a monthly

= However, persistent intraretinal cysts should be
considered signs of irreversible retinal degeneration and
should not trigger further retreatment.

These recommendations are based on evidence levels | (CATT,

6/7/2017
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= Intraretinal cysts, SRF and RPE detachments are important

signs of activity in the neovascular membrane, independent
of CRT.

= SD-OCT or SS-OCT are more sensitive for detecting of subtle
morphological changes and, thus, permit early treatment of
exudative recurrence.

& McGill

What best determines inadequate response to an
anti-VEGF treatment in wet AMD?

Persistent or 86.3%
recurrent fluid on OCT I —— (1] 85.2%

Leakage and/or US 7.5%
lesion growth on FA B (ntl 5.4%

Visual acuity (no/minimal M US 2.6%
change from baseline) W ntl 5.7

Duration of Mus 1.9%
treatment response M Intl 2.4%

US 1.8%
Other | .79
‘ h

0 10 20 30 40 50 60 70 80 90 100

8. What best determines inadequate response to an anti-VEGF treatment
in wet AMD?

16



& McGill Teaching points

Loss of vision

recurrence

Intraretinal fluid
recurrence

Macular hemorrhage
PED development

Other

Subretinal fluid =

What is the most important factor indicating recurrent @
wet-AMD disease activity in the maintenance phase?

US 3.9%
|| 9.4%

S US 48.0%
Inti 46.6%

S . 4 5%,
N |1t 28.2%
I US 9.0%
I (i 13.1%

US 0.4%
Fintl 0.3%

US 4.2%

I Intl 2.3%
0 10 20 30 40 50 60

13. In your opinion, what is the most important factor indicating recurrent
disease activity in wet AMD during the maintenance phase?

-

- Tl I TR

® McGill

3-6 injections
7-12 injections
> 12 injections

Other

< 3 injections -

After how many injections do you consider switching
anti-VEGF agents due to inadequate response?

US 10.3%
I ('t 12.1%
I S 77.1%
I, (Nt 77.5%

I S 9.5%
|l 9.4%

mUS 2.2%
Hintl 0.7%

US 0.8%
| Intl 0.3%

0 10 20 30 40 50 60 70 80 90

9. How many injections do you give with an anti-VEGF agent before
considering switching to another agent due to inadequate response?

O

e, T

6/7/2017
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Only 3 PROSPECTIVE
STUDIES

Authors

Kumar [24]

Bakall (25

Taste 1: Characteristics of all studies included in the Meta Analysis.

Study i i

Year Country N (eyes) .
; 7 criteria factors

IRE SRE or sub-RPE
with adjacent IRF/SRE BCVA, CRT
an OCT

2013

NV confirmed by OCT
FEAat baseline visit
/SRE present at least
‘maonths prior to BCVA, CRT

Srudy quality (p
scoring scale)
Selection: 2

Comparability: 2
Stats:1
Qutcome: 6
Overall: 1

Selection: 3
Comparability: 3
Stats: 1
Outcome: 4
Overall: 11

Selection: 2
Comparability: 2
3

Gherbiya [26] an 4 weeks BCVA, CRT i
betuffen last anti-VEGF Quicome: 6
nent and Overall: 13
msian
IRJ{ SRE or sub-RPE
adjacent [RF/SRE
c1 . Selection: 2
 lcast 12 months of anti
VEGF treatment prior to Comparility;3
Messenger [27] 201\ : CRT Stats: 2
comversian Outcome: 4
VA > 2014002t Overall: 1
conversion
At least 12 months follow
up
Patients who completed .
fyk x P 6 VALC
Wykaff (28 014 UsA Prosp 56 e vears SAVE el BCVA,CRT
Overall: 15
CNV on OCT and FFA Selection: 3 N
Chang [29 204 Ausmalia  Prosp 5o Avleast dami VEGE BCVA
injections prior to
Outcome: &
comversian Overzll: 14
Active CNV confirmed.
by FEA Selectios
BCVA between 25-80 Comperility
Singh [30 04 UsA Prosp 26 ETDRS letiers at baseline BCVA Stats: 3
At lezst one antVEGF Ouicome: 6
injection within 3 Overall: M

months of conversion

Tag

creristics of all studies include

Authors

Mean age
(years)

Time
Nb of M
! between last Mean time of

number

injections
follow up

injections

flibercept

Treatment
regimen

Kumar [24]

Bakall [25]

Wykoff [28]

Chang [29]

Singh [30]

(IQR 72-84)
79
(range
60-88)
7.1

(range
&i1-86)

26 34.4 days -
(IQR 10-47) (IQR 32-37) & 5.6 (NS)
N§ 6

(range 4-6) ¢
NS 2.4 (4-6 6,12
NSat &
months
33 days
NS 42 (19-6 {range 6 5.6 (4-6)
65)
40 34 N5 [ NS
962 (3-23) [3 N5

Loading then
PRN

Loading then
PRN

Loading then

Loading then
PRN

Loading then
PRN

Loading then
bimanthly

Loading then
bimonthly
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= First systematic meta-analysis evaluating the visual and anatomical
outcomes of patients with resistant AMD converted to aflibercept.

= Evidence that following switching there is a significant anatomical
effect, resulting in CRT thinning.

= The VA change was far more modest and while there is evidence to
support that aflibercept has a comparable effect to other anti-VEGF
agents in maintaining vision, any potential significant benefit should
be regarded with caution.

= Future results, especially from prospective studies, may offer new
insights into the different effects of these agents.

& McGill TAKE HOME MESSAGES

@ Drug of choice
Hospital-Private setting-Country

$S
Clinical Scenario (PCV, RAP..)

@ Treatment Regimen
T&E / PRN
If PRN — monthly follow-up

@ Follow-up / Re-treatment signs
SD-OCT / SS-OCT
OCT-A

20
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How would you treat an active-wet-AMD patient undergoing
anti-VEGF therapy who has had a recent heart attack or stroke?

Not change my . . US 50.7%
management strategy I i 35.1%

US 30.9%

Consider a medication with

shortest systemic half-life Intl 34.8%
Stop anti-VEGF; observe s US 9.9%
or consider alternatives Intl 25.8%
I US 8.3%
Other - 11 4.3%
0 10 20 30 40 50 60

16. In the context of a patient who has had a recent myocardial infarction (MJ) or
cerebrovascular accident (CVA) and is receiving regular anti-VEGF treatments
in both eyes for active neovascular AMD with evidence of persistent intraretinal 1,
and subretinal fluid on spectral-domain OCT (SD-OCT), | would: 1O

e el B P

6/7/2017
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How do you manage patients with bilateral wet AMD
who have elected anti-VEGF therapy for both eyes?

Inject both eyes US 56.9%
at the same visit /I | (| 55.0%

It 0Nl 1 Y6 e Visil et 1 12,6%

I US 3.1%
ST M intl 1.3%

0 10 20 30 40 50 60 70

7. Which of the following best describes your management of patients with
bilateral wet AMD who have elected anti-VEGF therapy for both eyes?

~

/
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