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Hot Topics in Retina

* The paradigm shift in the diagnosis and management of
diabetes
* Better Treatments for Wet AMD
* The search for a treatment for dry AMD
— Are we getting closer?
* The emergence of OCT/OCTA Imaging in retinal disease
* Targeted therapy for hereditary retinal disease

* Is vitrectomy a reasonable option for floaters?

The Optometrist’s Role in Diagnosing and Managing
Patients with Diabetes

v

Optometrists play a critical role as a part of the healthcare team
managing patients with diabetes

v

It is paramount to recognize the presence of diabetic retinopathy

v

Recognizing when it’s more than moderate nonproliferative diabetic
retinopathy

v

Accurate DR staging is critical for timely referral and treatment
= Clinical exam vs. wide-field imaging

Diabetes is Occurring in Epidemic Proportions

*  Affects over 10% of the US population (29.1 million people)t
* By 2050 between Lin 5 and 1 in 3 US adults (estimated) will be diabetic

[ Nathonual Dishetes Statiatics Repeort, 1020
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Diabetic Retinopathy Severity Scale

International Scale

PDR Moderate
NPDR

Risk of Vision Loss Increases
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ETDRS vs. International Classification of DR

International
Diabetic Retinopathy| 30 Scale

Mild NPDR At least one Ma Ma only

Moderate NPDR H/Ma 3 Standard Slide 2A or soft More than just Ma, but less than Severe
exudates, VB, IRMA NPDR

Severe NPDR One of the following: No signs of PDR with any of the following:
+ H/Mazstandard photo 2Ainall4  + > 20 intraretinal hemorrhages in each
quadrants of 4 quadrants;
VB presentin at least 2 quadrants Definite VB in >2 quadrants;
+ IRMA > standard photo 8A in at Prominent IRMA in 21 quadrant
least 1 quadrant

PDR/High Risk PDR Severe NPDR and one or both of the
following:

+ Neovascularization;

+ Vitreous/preretinal hemorrhage

Severe Nonproliferative Diabetic Retinopathy (NPDR)

4-2-1 Rule
* 20 Hemorrhages & Ma in
each 4 quadrants

* Significant venous beading
in 2 quadrants

* Prominent IRMA in 1.
quadrant

Risk for Progression to PDR

1year 5 year
k PDR
5% 15%

Mild NPDR

Moderate NPDR 12% 33% ‘
Severe NPDR 52% 60-75%

Very Severe NPDR ~ 72% 75%

History of DR Severity Scales —
ETDRS, Modified ETDRS, and International

ETDRS Grading Scale'!
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Modified ETDRS Scal
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Mild  Moderate

Integnational Scale3

-Ild Modefate  Severe

PDR NPD:

1 Eay Treatment Diabet Retnopathy Study (ETORS) Resear

gy, 1991955 Suppl/525.33. 2. Ip WS, oLl Arch Ophthtml 2012130(0)1145:52
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Diabetic Retinopathy Severity Scale

International Scale

Moderate Moderately Severe
NPDR NPDR

| Srvent weon

* Severe Ret Hem 2-3 Quad % Hem/MA 4 Quad
* VB in 1 Quad *VBin 2 Quad
«
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Macular Edema

« Thickening of the
retina

« Secondary to leaky
microaneurysms

* 90% of visual loss
in diabetes
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Diabetic Macular Edema (DME)
How we diagnose diabetic macular edema is changing « CSME

« Center involved vs. Not center involved

ETDRS definition has been modified in the era of OCT and anti-VEGF therapy

. . 7
2017 DME Classification: The ABC'’s of DME
Center Involved of Not? « RISE
¢ VISTA
* ETDRS definition of * RIDE Genentech « VIVID Regeneron
“clinically significant .
macular edema” 1in mqus READ
modified in era of OCT ! E Cent_ral
o X subfield * Bolt
* Randomized clinical « DRCR
trials of anti-VEGF agents -net
used presence of DME in — Protocol S
OCT central subfield
— Protocol T Essentially establishing the effectiveness of all
» = _ Protocol V the anti-VEGF drugs for the treatment of DME
%C - I i — Protocol W
DME Pre Treatment Anti-VEGF Treatment DME Post Treatment Th e De bate

* Is it better to treating early — before they develop PDR?
— Would earlier treatment result in better visual outcomes?
— Would it result in less # of injections?
— Does the cost/burden of treatment warrant early treatment?

18
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PANORAMA

Phase 3 double-masked, randomized Prospective Study

Efficacy and safety of intravitreal aflibercept (IAl) in patients with
moderately severe to severe NPDR

— DRSS 47 & 53

Primary Endpoint:

— Week 24

— Proportion of patients improving >2 steps on DRSS

— 1Al groups combined
Follow up through week 100

Wykoff, CC. Keypoints from the Phase 3 PANORAMA Study. (July 2018) American Society of Retina

Siema\ists Annual Meeuni Vancouver BC_CA.

19

Phase 3 Double-masked, Randomized Prospective Study
Efficacy and Safety of Intravitreal Aflibercept (IAl) in Patients with
Moderately Severe to Severe NPDR (DRSS Level 47 and 53) N=402

Group 2
1A12mg Q8 weeks**

Week 24
Primary Endpoint
Proportion of patients improving 22steps on DRSS
Groups 1 & 2 Combined

Follow up through Week 100

Proportion of Patients with >2-Step Improvement from Baseline in
DRSS: 52 Weeks

90 %
80%
70%
60% -
50%
40%
30% T
20% T
10% —

80%*

Sham
uGroup1
Group2

0% ——

S—— #P<.0001 vs. Sham

3Tl October 25, 201

 Phase 3 PANORAMA Study. (July 2018) American Society of Retina Specialists, Annual

% Patieres

Patients achieving a > 2 step improvement in ETDRS-DRSS Score at
52 and 100 Week

Week 24 Week 52

P PAROt m haw Voo »

80%

Aflibercept
atiibercept (M 5 mg every

Aflibercept
2 mg every
16 weeks

2 mg every 8 weeks
16 weeks

Week 100

Prevent the Development of PDR, ASNV, or CI-DME

Progression to PDR or ASNV or Development of CI-DME Through Week 52

P<0.01 s Sham
CI-DME PDR or ASNV or CI-DME
endpoint)

PDR or ASNV
(secondary endpoint)

Event Rates

82% 79*
s

gy fuemon
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Significantly Fewer Moderately Severe to Severe NPDR Patients Progressed to PDR or ASNV, or Developed CI-DME vs Sham

Thmuih Week 52 in the PANORAMA smd'

23

Prevent the Development of PDR, ASNV, or CI-DME

Week 100
POR o ASIY N CHowme

POR or ASHY 20 O-OME

9.1‘
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Diabetic Retinopathy Severity Score (DRSS)

From DRSS level 53, Severe NPOR (levels)
o DRSS evel 43, iderate NPDR level4)

PANORAMA
Week 52 Results

« Vision threatening complications were reduced by 82% to 85%
compared with sham injection

« Development of CI-DME was reduced by 68% to 74% compared
with sham

26

o - Ophthalmology Retina October 2018
Ranibizumab Induces Regression of
Diabetic Retinopathy in Most Patients at
High Risk of Progression to Proliferative
Diabetic Retinopathy

1. VD L AL A

* The main objective of this exploratory post hoc analysis of the
RIDE and RISE clinical trials was to examine DR outcomes in
patients who were at highest risk for progressing to PDR
(baseline DRSS levels 47/53).

I —
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RISE AND RIDE POST HOC ANALYSIS
22-STEP REGRESSION IN DR AT 2 YEARS

© Ranibizumab @ sHAM

In=68) (n=71) (n=88) n=86)
MODERATELY SEVERE
OR SEVERE NPDR
(baseline ETDRS 47/53)

MILD, MODERATE,
OR HIGH-RISK PDR
(baseline ETORS 60-75)

(baseline ETDRS 35/43)

Limitations of this anal
d

, these resuts
these resul
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Ranibizumab induces Regression of Diabetic Retinopathy

Wycoff et al, Ophthalmology Retina October 2018

* At month 24, DR levels 47/53 80% of eyes had a 2-step
improvement in ranibizumab treated eyes vs 12% in the

sham treated eyes

The regression of DR was not seen in earlier in less

severe DR or in more severe DR

Study Conclusion: In patients with baseline DR levels

47/53, ranibizumab treatment reduced the probability

of patients experiencing a new proliferative event at
month 36 by 3 times vs. sham treatment
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JAMA Opivihairmebongy | Orighost breestigathon
Effect of Intravitreous Anti-Vascular Endothelial Growth Factor
vs Sham Treatment for Prevention of Vision-Threatening Complications

of Diabetic Retinopat!
The Protocol W Randomized Clinical Trial

Ry W, WD, At . Claaran, A, &t Josk. PO Andnew & Aok, WD, Ratec A Sod, MO
AL Lanpl, M, Comart A0 s, I (el . Wi, WD, W VAol Sl Ml St b, M)
Sy B W, VISP o . P, MO Jevon . S, ML PS4, B e DA s M o

CONCLUSIONS AND RELEVANCE In this randomized dinical trial among epes with moderate to
severe NPDR. the proportion of eyes that developed POR or visionreducing OHOME was
lower with paricdic afibercept compared with sham treatment. However, through 2 years,
preventive trestment did not confer visual acuity benefit compered with cbservation plus
treatment with afibercept only after development of PDR or vision recucing CHOME. The
4peae resalts will De IMPOrtant bo ssess Ionger-1erm visual aculty ouncomes.

Jama Ophthalmology, March 30, 2021
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PROTOCOL W: EYLEA VS, SHAM IN MODERATE TO SEVERE NPDR (DRSS OF 43 - 53)

[ PROTOCOL W Study Design ]

Phave 3 dossie-rushed rardorrized, wady ol brertisces AstVEGH Trearent bor
Pressasicn of Vi Thenataeing Datetc Retrogatty 13 Epe ¥ 433 Rick
[

%D )

7 yeany

Primary andipoint: Dovslepment of CHOME wilh sece s or P0S
Py
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Protocol W: 2 Year Conclusions

7VYC Prevention and long-
1) term VA benefit
o e
von + Protacal W contirmed fadings of
FPANORAMA v sy reagriiade of e
DsstTer etfect
+ Frotoesl W showed beseft of
%N tercet Teatrart i patests wit
" moderate dhaase DRES 47) %o fe fout
o /" e
—_ 2 o PweTane reareect at ANt 3¢
. not conber VA Denefit cormpared with

[Time 80 Devalopment of DME or POR | E;

Cursalatwe Proatity of Cargoare Eeer
-
?

o - HBVEGE rtaing atwe UK o DK
= f; — P —
w e e T L e "L * Spu ety vl provds lngdemm VA
et N " W oukones
Jama Ophthalmology, March 30, 2021
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Is there a benefit from early Tx of Severe NPDR?

* So, what is the benefit of early treatment
if it doesn’t result in any visual acuity

improvement? a " N
17
* Does it matter that there is a regression LV
in DR if when all and said and done the )
patient ends up with the same visual "
outcome?
33 34
AL ES o duiecin b = - August 6, 2020 FDA Clears EyeArt:
retinopathy earns sw R Y . . = .
approval . L"A= - Al System for Diabetic Retinopathy Detection
- B EyeArt s the first FDA cleared Al technology for auwtonomows detection of both more than mitd and
* Images captured by Topcon NW400 non-mydriatic retinal camera vision-theeatening Glabetic retinopathy

Images sent to a cloud-based server that utilizes the IDx-DR software
and a ‘deep learning’ algorithm

The technology was 87% sensitive and 90% specific for detecting
more than mild diabetic retinopathy

The algorithm correctly identified 100% of with ETDRS level 43 or
higher (moderate NPDR)

I —
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Al Screening for Diabetic
Retinopathy

Thailand Study

Many of the images rejected (20%)
— Poor lighting

Images uploaded to the cloud but
&qﬂ xﬂ‘gg‘;égjzeave" issues with internet speed

Time waisted re-taking images
When it did work — it worked well
— One nurse was able to see > 1000 pts

Googhe's medical Al was super accurate ina

lab. Read e was a different story.

Patients didn’t really care that it was
an Al rather than a human reading
their images — just wanted good
experience
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THE LANCET

AATYLES

Real-time diabetic retinopathy screening by deep learning in a multisite
national screening programme; a prospective interventional cohort study

Teven, 0 - ey Seyves, MO sy g vonre, M3

AR Kirgpmyeen, WO - ot o

Pubdalue: Masch B0 2301 - OO WIps 8% 0ng 00 LOBASIS BEeIIXeal T &

Age-related Macular Degeneration (AMD)

* Degenerative disorder that
affects the macula

* Leading cause of legal
blindness in people > 65 yo
* 90% of vision loss is 2 to

CNV
45
L A A R NN ——————.e.ee.
[neman }

The Previesee of -.M Ty D, srsd Visasd
g a1 g Camrnd Tntbesrs

AMD “Factoids”

* 1in 3 people older then 75 will
be affected by AMD
— The number of people > 75 is
steadily increasing
— 10,000 people turn 65 in the US
every day
By 2025, there will be 44% more
people in the US in this “high- .
risk” age group than there are L un

today Rée e
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My une 2022 | Features

Artificial Intelligence in AMD Imaging

Here 15 2 look at what %0 espect 25 this tool becomes more ublgquitows in research and
the dinc

o Aeancrs 0 vt md ragrg e et 10 Lhe bdew bt st ce of bk b AMD pagaesson (et wery
e diy Fupe e we S g, sl il b (Ut Wi AM3

® Artiicial intaltiigarce JAL) 3\gorithara sy be able 13 provide analyses t3 st physcians in clagrosng
concitions bned 97 30eck festares Earaooksted Fom large vk of knaging dats.

@ Metniet hevs e ewmn s uied ML sy Ln stpenTively Wiy, bl e, el qaied by La et and Mhad
204 Nghrack erectarsl biowakav e OCT sting 3 ity aexceased Kol
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* Patients Affected
—90% dry or
nonexudative

— 10 % wet or
exudative

* VA <20/200
— 80-90% exudative
—10-20% dry

46

Neovascular AMD: Risk Factors

Emerging risk factors

- Age1

- Race!

- Smf.vking2

— Family history®

— Variation in the complement
factor H gene“and other

genes’

1. Friedman et al. Arch Ophthalmol. 2004;122:564; 2. Kahn et al. BrJ Ophthalmol. 2006;90:75; 3. Buch et al. Acta
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What We Now Know

* Genetic background
 Environmental/lifestyle risk factors

» The interaction between these variables, predispose to
AMD

* Treatments for wet AMD target VEGF
— Hugely successful
* The future of AMD will target dry AMD

A
49

Current Hypothesis for AMD Pathophysiology

Oxidative stress Genetic

-

Complement deposition between retinal pigment epithelium (RPE)
and Bruch's membrane'
Loss of complement regulation?
Blood-retina barrier breakdown?

Dry Wet Geographic
AMD AMD atrophy

GA geapyaphicatophy, RPE etinal pignent pithelum.
T Age Resied Eye O spe—
mﬁ‘fz(s) 143851,

2. Ambati J, etal,

50

AMD Is the Leading Cause of Blindness for Caucasians in the US*

Early AMD Intermediate AMD

Neovascular AMD (nvAMD)

AVD, REDS, Disease Study. ) neovascular AVD.
1,5 Dseas el Rescrch Group At Cftanol 2004 12244774852 s L. o o. oty 2013 120456448513, Chew Y, o .
kA Cphiaima, 2014 13257227, 4. Age Relied Sy iscase Sy Research Grop. Ach . 2005,123(11):1670-1674,
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Geographic Atrophy

¢ Advanced/late form
of dry AMD

* Atrophy of the RPE
and photoreceptors

52

Anti-VEGF Standard of Care for Wet AMD

* Require frequent injections
* 1/3 of eyes develop atrophy
« Significant vision loss after 5-7 years of therapy

I —
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HORIZON: Extension Study

Extension study evaluating the 22-year frequency, safety, tolerability, and efficacy of multiple intravitreal ranibizumab injections in Wet
AMD patients who completed 1 of 3 initial studies: MARINA, ANCHOR, or FOCUS

Ranibizumab 0.5 mg was administered at the investigator's discretion

54
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SEVEN-UP Study: 7-Year Outcomes in Treated Patients in MARINA, ANCHOR,
and HORIZON

CATT 5-Year Outcomes
« Overall and by Drug Assigned

Over 3 years of clinical follow-up, mean number of injections was 15.4
Atyear 5

- 83% of patients had retinal fluid - 61% had intraretinal fluid

- 38% had subretinal fluid - 36% had sub-RPE fluid

I —
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Too few patients have >20/40 at wet AMD diagnosis

Proportion of patients with 20/40 at wet AMD diagnosis

36%

Tals  MONT ANCHOR VIEW 1828 MARINA® HARBOR® Rt car ane
BLANC:

Regardless of clinical trials or the real world, the majority of patients start with poor visual acuity (20/63-20/125).18

PATSR———— -

e ——
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Baseline VA will predict visual outcomes af year 1

Mean change in visual acuity: Comparison of AMD Treatment Trial (CATT)1.2

Visual acuity (snellen)

Regaln more vison butcannot
/126 ive. read, or see fac

Baseline VA Time Year 1VA

IRIS Registry confirms baseline VA will predict visual outcomes af year 1

Mean change in visual acuity: IRIS Registry

w2
020 T e e
_ o [
£ wm it
.
3 w0p7
Ep—— //‘
20/1% Mean baseline VA
20/1261
202000

Baseline VA Time Year 1VA

Even though patients with worse baseline VA experience th
to patients who START

vision gain, they do not catch up

Home Monitoring of AMD

Foresee Home Device

that’s different

10
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. . . ForeseeHome helps physicians detect wet AMD earlier:
Preferential Hyperacuity Perimetry Real-world performance resembles pivotal trial results

Notal Vision Diagnostic Clinic 2
Real-World Data Analysis! AREBSZLIONE Study
200! 201

B T LLLLLLTLILI T L Ll L e il Percentage of patients maintaining

‘ functional vision (20/40 or better)
with ForeseeHome at time of wet
NV lesion AMD diagnosis

Artificial distortion
progressively makes the
elevation smaller

‘Standard Care
(RS Regisy)

When the elevation caused by CNV is larger than the artificial distortion, Patients testing compliance
5.6+3.2 4.4+1.7
the patient will preferentially pick this spot of true distortion Number of tests per week

61 62

Remote Monitoring of AMD Vs. Standard of Care Monitoring What’s Next in OCT?

Notal Home-OCT

<

¢ 2,123 dry AMD patients from 5 retina practices over 10 years followed

¢ Results: VA at conversion to wet AMD was 20/39 for ALOFT patients, vs.
20/83 using current standard of care of office visits and patient self-
reported symptoms alone

* Patients whose conversion to wet AMD detected by ForeseeHome had an
average VA of 20/32 at 2.7 years of treatment vs. 20/80 after 2 years with
current standard of care monitoring.

Ophthalmology Retina April 25, 2022

63

Notal Vision's home-based OCT system

granted breakthrough device designation Notal Home-OCT
(4]

. 4 Sempned X Gerchy aesre
o e Bagacend v Exade M

] ki g M Tt Wi G Wt A s G Tt Mo

B T L ——

A mw e P 8 brae ey b rhmge b 3 [y

SEE AL T PO Bt i (v S s b it
b by woqb e ke 83 b v s

- oo aranen itevcton wrd utenon.” Nekel
Viwon CZ0 Oubios Onmadd s in o swimese. T

US Clinical trial: 94% of elderly AMD patients with VA > 20/400 can self-operate and
capture readable images following a 2-minute tutorial

The Company Expeca 10 bang e TyE 10 e Fareel

65 66
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Notal Home-OCT vs. Heidelberg Spectralis

(No Averaging)

With Averaging

Notal Home OCT Spectralis

New Treatment for Wet AMD

* Beovu (Brolucizumab - Novartis)

— Small size of the molecule allows higher dosing per volume results in
a longer-lasting effect

Abici (A ;
* Port Delivery System (Genentech)
— Surgically implanted, refillable reservoir

— Median time to first refill was 18 months
« But large range: 7-8 months - 2 years

I —
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Tx with Broluizumab

* 50% of patients were maintained on q12 week dosing without
requiring rescue treatments.

— Eyes that could not be maintained on a regimen of q12 weeks tended to
show a need for early re-treatment

* ~1/3 fewer patients (vs Lucentis) had fluid (IRF and/or SRF)

* At week 48, 31% fewer patients had IRF and/or SRF in HAWK, and
41% fewer in HARRIER (P < .0001 for both).

* Patients receiving brolucizumab 6 mg demonstrated superior
reductions in central subfield thickness.

I —
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Beovu (Brolucizumab)

* Received FDA approval October 7, 2019 for treatment of
neovascular AMD

 Shortly after approval the American Society of Retina
Specialists (ASRS) began receiving reports of inflammation
following intravitreal brolucizumab administration for NVAMD

« Several reported cases included retinal vasculitis that

frequently resulted in vascular occlusion and significant vision
loss

70

2020
« On February 23, the American Society of Retinal Specialists [ASRS)
shared a note with its membership stating that since approval on
October 7, 2019, ASRS has received reports of 14 cases of vasculitis,
of which 11 were designated as occlusive retinal vasculitis

Novartis Responds to ASRS Note Raising
Safety Concerns of Beovu

Recent FDA Approvals for AMD and DME

* Port Delivery System (PDS)

* Vabysmo: Farcimab

12
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Port Delivery System (Genentech)

« Surgically implanted, refillable
reservoir

* Median time to first refill was 18
months

« But large range: 7-8 months - 2 years

Port Delivery System (PDS)

* A permanent refillable eye implant that continuously delivers
ranibizumab over a period of months

Refilled every 6 months, PDS demonstrated non-inferior and
equivalent efficacy compared to the standard of care —
monthly ranibizumab eye injections

Archway Study: Phase 3 results presented July 2020

— Port delivery equivalent to monthly Ranibizumab injections
— 248 pts PDS vs. 167 monthly injections
— 98% did not need supplement injection

A
74

Port Delivery System

Wet AMD Patients Prefer PDS Implant Over Injections
Patients underwent only 2 procedures In 40 weaks.

Patients in Genentech’s phase 3 ARCHWAY trial strongly preferred the PDS
sustained-release implant over regular injections of ranibizumab

> 93% of the 228 patients who received the implant cited such reasons as
fewer injections, reduced discomfort, and less nervousness and
apprehension

Patients in injection arm averaged ~ 10 injections over 40 weeks

— Implant had only the initial implantation in the operating room and a mandated

in-office refill at 24 weeks

— Only 4 of 228 patients required a PDS refill prior to 24 weeks.

PDS with a custom formulation of ranibizumab provided essentially the
same efficacy as monthly injections of regular ranibizumab

I —
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January 31, 2022

FDA approves Roche’s Vabysmo, the first bispecific antibody for the
eye, to treat two leading causes of vision loss

* Valrpamo (faricinus-svos) Sigets wed nbibits two discise pathmays that deree neovascsler or
“wat” age-rmiivied macular doganaration (nAMD) and datatic macular sdema (OME)

« Valrpsmo b the caly o n S US for nAMD and

DME, with flesslibe dosieg rogimess basad o patient nosd
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The Angiopoietin/Tie2 signaling pathway maintains vascular

homeostasis

» Responsible for blood vessel growth during embryonic development
» Controls vascular stability, vascular permeability, and inflammation

Angiopoietin/Tie-2 Signaling Pathway

Key Players
Ligands/growth factors Receptor
A key player in the pathogenesis of AMD and DME

Angiopoietin-1 Angiopoietin-2 Tie2
Constit o
expressed to y . Expressed in the

' maintain healthy um{a.’.pa““g'”‘ endothelium

vasculature conditions

79 80

Ang-2 and VEGF-A are key drivers of angiogenesis,
leakage, and microvascular inflammation

Healthy vasculature Pathogenic State

Angiogenic switch®

Ang-2 levels increase,
competitively inhibiting
Ang-1 and inactivating Tie2

Bispecific antibody targeting both Ang-2 and VEGF

O ORI, v rones
and increased VEGF sensitivity abnormal vessel sprouting

Maintains stable vasculature
and

81 82

Faricimab: first bispecific

antibody designed for

intraocular use

Neutralizing both Ang-2 and VEGF with faricimab

Anti-Ang-2 Anti-VEGF-
Fab AFab

Targeting both:

» Promotes pericyte and vessel

stabilization

(> Bl i » Reduces fluid leakage
efficacy, duration

» Reduces growth of new vessels

» Reduces inflammation

within the eye, and
fast systemic
clearance

Modified Fc

Reduced systemic
exposure and
inflammatory potential

14
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BCVA Outcomes with g 16 W and g 12 W Farcimab were
Comparable to g4 Ranibizumab at 52 Weeks

Adfesnc Mean BCWA Changs From Rasetoe, Petesh St Lonivg
CTDRS Laswew 215 Laters i BCVA

..
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BCVA Outcomes with g 16 W and g 12 W Farcimab were
Comparable to g4 Ranibizumab at 52 weeks

—— Oumse sty stk 4

308 et

Farcrws  Fwcrme  Rasbomred
O Fe Oraw W
nea aen)

® Dweese sty 8 o Saeane schty

Holy Grail
* Treating Dry AMD before it develops CNV
* and Geographic Atrophy (GA)

I —
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Geographic Atrophy Impact on Quality of Life

Global Geographic Atrophy Insights Survey (GAINS)

— Sponsored by Apellis Pharmaceuticals and conducted by The Harris
Poll last year

* Included 203 adult participants with GA, in 9 countries

— 7in 10 believe the impact on their independence and quality of life
due to visual decline is worse than they expected

— Majority felt the disease negatively affects their ability to read, drive,
and travel;

—1in 3 recently withdrawn from social activities due to their disease

I —
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Pathways for Complement Activation
- ) . )

Required for

pathway

CFH helps regulates this

complement system [t |

Potential Treatments for Geographic Atrophy
e APL-2: C3inhibitor by Apellis

* Blocks all the pathways of complement activation
Lot Pty Chansinsd ey Aot Pobmry -

= e o
|

MAC = membrane attack complex

15
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Filly Key Takeaways

* APL-2 reduced the progression of GA in the largest Phase 2 GA trial
(n=246)

* Results correlated treatment frequency with increasing effect size over
time

* Upon discontinuation of APL-2 treatment effect declines

91

Lesion growth by 6 month periods (square root) — 18 months

Shar APL-Z injecticns
kjecticns every cther mosth

APL-2 imjections
overy mane

9 . .
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APL-2 Shows GA growth at 12 months (square root)

March 16, 2022

P—— . " . . "N v

* Both monthly and every other month continued to reduce GA
growth compared to pooled sham at 18 months
— Tx effects in DERBY were comparable to OAKS during months 6-18
— Pegcetacoplan continued to show favorable safety profile

* Combined 18-month data show the potential for improving
treatment effects overe time
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Apellis Pegcetacoplan
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The Dawn of A New Age:
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Personalized Medicine — Precision Medicine
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Genetic Testing for AMD

« |dentify those high-risk patients — who
have the potential to develop AMD
* Determine which patients benefit the
most from nutritional supplements?
— No prospective clinical trials showing the
value

* There are retrospective studies but the data
analysis varies

« |dentify patients who may respond better
to various target therapies

97

Genetic Testing for AMD

« Can genetic testing be used to determine high risk patients?
« Can genetic testing identity which patients benefit the most
from nutritional supplements?
* No prospective clinical trials showing the value
— There are retrospective studies but the data analysis varies
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Independent Multicenter (OH, PA, CA)

© ASRS ~snai”

Study - 266 CNV patients

GAN Study

B Mt o A

Interaction of Genotypes and

AREDS Formulation Use in the

Development of Neovascular

AMD

Conchusion Patients in Genotype Group 2, e, high CFH and lows ARMS2

risk alleles. are mare liely to develop mAMD folowing
eposure 10 routine AREDS formudation. These data support
2 geruine imeraction between GTGZ AREDS use. and

progrensicn o mAMD. Additorad patients wil be sdded to
this analysis by the time of the 2015 ASRS Asnual Meeting.
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e

peRENINRNNY

- oW
Odds Rurio p=0 30126

Patlents In GTG2 should not take the
AREDS Formulation
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2017 DASRS ===

Specw/ Coverporvoe

The Use of Genetic Testing in the
Management of Patients With Age-Related
Macular Degeneration: American Society
of Retina Specialists Genetics Task Force
Special Report

Karl G. Csaky, MD, PhD', Andrew P, Schachat, MD?, Pecer K. Kalser, MD?,
Kent W. Small, MD’, and Jeffrey 5. Heier, MD*
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Spocnd Comesparndore

The Use of Genetic Testing in the
Management of Patients With Age-Related
Macular Degeneration: American Society
of Retina Specialists Genetics Task Force
Special Report

3. Although genetic testing to determine the optimal nutri-
tional supplementation may in the future prove useful,
at present there is insufficient data to support the use of
genetic testing in patients with AMD prior to recom-
mendation of current Age-Related Eye Disease Study
(AREDS) nutntional supplement use.
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Gene Therapy: Are We On the Verge of A Gene Therapy Explosion?

104

The Eye is the Ideal Environment Gene Therapy

* Monogenic nature of most Inherited Retinal Diseases (IRD)

* Retina is a favorable favorable target for administering genetic
vectors

* Immunoprivileged environment
* Direct visibility
* Multiple ways to assess sensitivity and function

I —
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P inl for gene th in ophthalmology

a8y

To date more than 270 genes ra;slng retinal disease have been identified

Gewca casang ritral deparoeea
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Inherited/Hereditary Retinal Disease (IRD)

* A group of genetically heterogeneous disorders that result in a myriad of
clinical presentations and can cause varying levels of vision loss
including total blindness

Over 100 IRD disease entities and are caused by various defects in over
300 genes

* They are generally untreatable

Retinal dystrophies can broadly be divided into two forms:
— Monogenic (single-gene): Leber’s (LCA), Stargardt’s, Choroideremia
— Complex (multifactorial) diseases: RP

I —
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Gene Therapy for Inherited Retinal Disease

* Gene therapy refers to the use of genetic
material (DNA or RNA) “implanted” to modify
gene expression, in order to treat disease

Delivering a working copy to a damaged gene
that causes the disease
— The goal is restoration of gene function in
the case where a mutation has inactivated it
Inactivate a mutated gene that is not
functioning correctly

— Autosomal dominant RP (adRP) caused by mutations
in the rhodopsin (RHO) gene

108
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GENE THERAPY VS GENE EDITING

52 %

GENE THERAPY GENE INACTIVATION GENE EDITING

109

s
Gene Therapy for Treating Retinal Disease
* Retinal gene therapy involves a subretinal or intravitreal injection

of a viral vector,

* Viral vector infects target cells to deliver a therapeutic gene, or
transgene

Commonly used viral vectors \ | /
-~ -
R - ~
- b
28 nm 100 nm
Adeno-gssociged Lantivins
virus

Genome Editing and Gene Therapy to Treat Angiogenesis
New developments have the potential to change the way retina specialists treat disease.

Luxturna (voretigene neparvorec-rzyl; Spark Therapeutics) became
the 1stin vivo gene therapy approved by the US Food and Drug
Administration, in 2017

This historic landmark demonstrated that gene therapy is not only
safe and effective, but also that it is potentially the answer to a
number of medical conditions

This new frontier of precision medicine aims to target disease more
directly

May result in a one-time treatment delivering genes that express
therapeutic factors for months or years

I —
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e
CRISPR and CRISPR-CAS Proteins

* CRISPR is a sequence information

* Cut and manipulate our genomic material
* Replace DNA in the area of interest

110

Delivery of the Vector

e
e
o>

Chorokd and sciera
Retinal pigment spihalum

Retira

Intraviresd injection

o
. 1 Subreting space
Subestingl inection
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Leber’s Congenital Amaurosis (LCA)

Monogenetic inherited retinal disease (IRDs) that

develops as a result of a mutation in the RPE65 G
gene (Biallelic mutation) A oY

* RPE65 gene provides instructions for making an _h__
enzyme that is essential for normal vision . J \‘

* Mutations in the RPE65 gene lead to reduced or e e —— e
absent levels of RPE65 activity, blocking the visual [ pNE— > o
cycle and resulting in impaired vision ! bt

Results in progressive deterioration of vision over
time
— Begins in childhood or adolescence

— Ulti prog! to

114
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Gene Therapy for LCA

* Luxturna works by delivering a normal copy

of the RPE65 gene directly to retinal cells

These retinal cells then produce the normal ~ +
protein that converts light to an electrical

signal in the retina to restore patient’s vision

loss

Luxturna uses a naturally occurring adeno-
associated virus, which has been modified
using recombinant DNA techniques, as the
vehicle to deliver the normal human RPE65
gene to the retinal cells to restore vision

I —
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Biallelic RPE 65 Mutation

* 41 patients between the ages of 4 and 44 years enrolled

« All participants had confirmed biallelic RPE65 mutations

* The primary endpoint: Ability to navigate an obstacle course at
various light levels
— The group of patients that received Luxturna demonstrated

significant improvements in their ability to complete the obstacle
course at low light levels as compared to the control group

* Cost: ~ $425,000 per eye

I —
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How Effective is Luxturna?

« Effectiveness was measured by people's improvement in
navigating an obstacle course at different light levels

* Treatment affect as early as 30 days

* At 1 year, 65% of people who received Luxturna passed the
obstacle course at the lowest light levels
— No pts prior to treatment were able to navigate the obstacle course

I —
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Gene Therapy for Other Hereditary Retinal Diseases

Applied Genetic Technologies Corporation (AGTC)
— Biotechnology company developing gene therapies for retinal
degenerative diseases and other conditions
— Positive results in gene therapy for X-linked RP (RPGR mutation) and
achromatopsia (CNGB3 and CNGA3 mutations)

— Stargardt disease: dual-vector AAV technology, which delivers the
ABCA4 gene in two halves

* When the halves are delivered to the recipient’s photoreceptors, they
recombine to produce a whole, fully functional ABCA4 gene

I —
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Gene Therapy for Other Hereditary Retinal Diseases

Allergan

* Using viral vectors to deliver CRISPR-Cas9 to genetically treat Leber

congenital amaurosis.

— The is a very precise gene editing technique

BRILLIANCE study (Allergan; Editas Medicine) Phase 1/2, a CRISPR-Cas-

based genome editing treatment for the treatment of Leber congenital

amaurosis type 10

— 18 participants will be enrolled in up to 5 cohorts to evaluate up to 3 dose levels
of AGN-151587 in this study

— This is the first time this technology has been used for gene therapy in the eye.

— The medication is administered via a subretinal injection

I —
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CRISPR and Cas protein gene editing
 This technology directly targets
angiogenesis at a genetic level and __-__ﬁ__:
permanently disrupt or reduce the 555 | I
production of pathologic factors = (&) =

* CRISPR-Cas treatment can potentially be i
delivered by directly manipulating the
genetic code e

120
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complement genes y —

Other genes involved in Oxidative
metabolism and Lipid Metabolism

121

Gene therapy for AMD

* Complex multifactorial disease . 5 .

* Both Environmental and genetic anaau
factors contribute ~
— Smoking - - f -
— Oxidative stress 2 :

* The immune system plays an o~ )
important role in AMD W, J
— CFH is a key driver as well as other " /\ :

Gene Therapy in Eye Care

* 2 companies are using adenoviral vectors (AAV) to deliver
genes that makes cells produce either a ranibizumab-like
protein or an aflibercept-like protein
— Reduce/Stop the need to anti-VEGF injections

* Numerous companies are using this same technique to target
monogenetic inherited retinal degenerations
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Gene Editing for AMD: RGX-314: (Regenxbio)

RGX-314: (Regenxbio) is a gene therapy that is delivered by subretinal injection and
induces the eye to produce an anti-VEGF A fab
— This product is a monoclonal antibody fragment, which is similar to ranibizumab, that binds to
and neutralizes VEGF
Currently in phase 1/2a, multicenter, dose-escalation study
Given by a one-time subretinal delivery of the AAV8 viral vector that delivers the encoded
gene
A single treatment that has the potential to produce constitutive anti-VEGF A and eliminate
or drastically decrease the need for additional intravitreal injections.
Early results have demonstrated that the effects appear to be dose dependent with high
viral loads leading to more efficacious treatment
The higher-dose cohorts, 4 and 5, have shown the most significant results
— At 1 year, there was a 61% and 85% reduction of anti-VEGF injections in cohorts 4 and 5,
respectively, while 73% of patients (8 of 11) in cohort 5 remained anti-VEGF injection free.

— The phase 2 trial (AAVIATE; NCT04514653) will consist of a new suprachoroidal delivery system
that will bypass the need for intravitreal surgery and delivery..
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Gene Editing for AMD: ADVM-022

ADVIM-022 (Adverum Biotechnologies) is a gene therapy that was designed
to produce anti-VEGF A fusion aflibercept protein via the AAV.7m8 viral
vector

Delivered by intravitreal injection,

Currently in phase 1 clinical trial (OPTIC; NCT03748784) assessing 30
participants and 2 different dose groups with a single intravitreal injection.
The multicenter, dose-ranging trial was designed to assess the safety and
tolerability of a single intravitreal ADVM-022 in patients with nAMD who
are responsive to anti-VEGF treatment

Recent updates revealed that patients in this highest dose cohort did not
require rescue injections as far as 15 months out from initial treatment

— All 6 patients in the high-dose group and 10 of 15 in the low-dose group were
rescue-injection-free at the 18-month time point.
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Gene Therapy for AMD: AAVCAGSCD5S9

* AAVCAGsCD59 (Hemera Biosciences) is an AAV2 gene therapy delivered as
an intravitreal injection that directly blocks membrane attack complex
(MAC) for the treatment of NnAMD

Currently Phase 1 multicenter, open-label study to assess the efficacy and
safety of 2 doses of the AAV serotype 2 (AAVCAGsCD59) expressing sCD59
administered via intravitreal injection 7 days after a single intravitreal
injection of anti-VEGF (NCT03585556)

25 total participants enrolled

— Interim results have shown that of 22 patients with at least 6 months of therapy,
4 of 22 (18%) have not required retreatment

— Of 11 subjects with at least 12 months of therapy, 2 (18%) have not required
retreatment
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Gene Therapy or Gene Modification for Retinal Disease

* It’s the dawn of a new age in :
treating eye disease :

* Its still in its infancy =

* In the coming years we will see -
many genetically driven
targeted therapies for treating a —
host of varying eye disease =

PLURLRRRRRRIRR Y
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| was told there was nothing to do about my floaters?

“I'am a 45 yo Male and am very
bothered by floaters in my vision.
They are constantly in my vision
and interfere with may daily
activities. Is there any thing that |
can do?”

Floaterectomy?

* Is it too dangerous or a reasonable option?

Options for Treatment of Floaters

* Yag vitreoloysis
* Pars plana vitrectomy

o
o

Important Considerations in Patients with Floaters

Are they acute or chronic?
* Acute Floaters — often from PVD
— Usually resolve

* Chronic floaters that impact daily
activities

Reasons for Surgery for Floaters

Symptoms that impact the quality of life
* Unable to read continuously
* Unable to safely drive a car

— The floaters/cloud moves in front
of their vision and they nearly
have to pull over for fear of having
an accident

« Affects ability to perform your job

The Ideal Candidate for Treatment of Floaters
* Symptomatic

* Pseudophakic

* PVD

The NOT Ideal Candidate for Treatment of Floaters
* Young

* Phakic

 Attached vitreous

* High myope

I —
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Laser Vitreolysis for Floaters

Done with a Yag

Highly variable results

Complications:

— Cataract (hitting the lens)
— Posterior capsule tears

— Retinal burns

— Foveal burns

— Choroidal rupture

— Choroidal hemorrhages

— Retinal tear

I —
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AT cutiactm KrproveesaTt
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Long-Term Follow-Up of Efficacy and Safety of
YAG Vitreolysis for Symptomatic Weiss Ring
Floaters

Tiowg 7. S, M. ML My 5 Fiber VD

35 of 52 patients randomized to Yag vitreolysis or Control
followed for 2.3 years

* 50% felt their symptoms were significantly or completely
better at 6 monthe ===

—~60% overall improvement in symptoms

* 3 patients developed retinal tears after 6 months (not -
symptomatic)

Ophthalmic Surg Lasers

Retina 2020

135

Is Vitrectomy a Better Option?

136

137

Vitrectomy 2021

* Smaller-gauge instruments (25 or
27) compared with the 20-gauge
needles used less than 15 years ag

Smaller vitrectomy instruments
allow for sutureless procedures

— Smaller sclerotomy
— Trocars allow for small, thin-wall
cannula
* Less inflammation

* Fewer complications

Much

greater success rate
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Risk Factors for Vitrectomy

* Cataract

* Retinal tear or detachment
* ERM/Macular pucker

* Macular edema

* Endophthalmitis

141

Induce a PVD....or not

* Risk of developing a retinal tear by inducing PVD

* Reduced risk/time of developing cataract with partial
vitrectomy

I —
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ARVO Ary Mesting Absyac | June 2013

Long-term Safety of Vitrectomy for
Patients with Floaters

66 eyes in 52 patients (age = 63 = 12 years) were included

36/66 (54.5%) eyes were phakic

Average duration of coping was 30 months

Etiology of floaters was PVD in 44/66 (67%), myopia in 19/66 (28%), asteroid hyalosis in
8/66 (12%)

Retinopexy for retinal breaks occurring at the time of PVD was performed in 16 eyes
(36% of all eyes with PVD; 24% of all eyes), a minimum of 3 months prior to vitrectomy
* 22 eyes without PVD: PVD NOT induced and vitreous remained intact peripherally

Main outcome: incidence of ret tears/detachments and cataract requiring surgery
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ARV AT Meeting ASY.

Long-term Safefy of Vitrectomy for
Patients with Floaters

June 2013

Floater symptoms resolved in 65 of 66 eyes (98.5%)

No patients (0/66; 0%) developed retinal breaks, hemorrhage,
infection, or glaucoma (3 month — 3 years)

No retinal breaks/ detachments in the 22 patients without PVD
pre-operatively (0/22 vs 9/30)

Only 7/36 (19%) phakic eyes developed cataracts requiring surgery,
an average of 16.5 months post-vitrectomy (7/36 vs 18/36 (50%)
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Methoas 195 Eyes

2018

Hot Topics in Retina: Summary

Exciting time for innovative treatments for retinal disease
Paradigm shift in the management of diabetic retinopathy

— Earlier treatments
— Earlier referrals

New Treatments for Wet AMD that may reduce the burdon to treatments for
patients

— Emerging treatments in the pipeline for dry AMD
We are witnessing the dawn of a new age in using genetics to treat eye disease

Imaging continues to get better and better and important part of clinical
practice
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Would you Recommend Surgical Intervention for
patients with intractable Symptoms of floaters?
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