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Intravitreal Axitinib Implant (OTX-TKI) for the Treatment 
of Retinal Vascular Diseases: 

Phase 1 Data from nAMD and NPDR Trials

The fol lowing pre sentation discusses an inve stigational drug,  OTX-TKI (also referre d to as AXPAXLI ) , in  
devel opment. O TX-TKI’s e ff icacy and safety profile s have  not bee n e stabl ished, and it has not been approved for 

marke ting by the U. S. Food and Drug Administrati on (F DA) or any other he alth agency. 

Current Anti-VEGF Therapies Selectively Target Only Extracellular V EGF  ligands

An g-I I ( Angi ot en s in I I) ;  PD G FR (P lat el et -de ri ved  gr ow t h f act or  r e cept or ) ; PI GF  ( Pl acent a gr ow t h f act or );  VEG F( R)  ( Va scula r en dot he li al gr ow t h f act or  [ r ecep t or ]) .  

Cr ea te d w i t h B io Ren der .  

Tan  C S, et  a l.  C li n Op ht hal m ol . 2022 ;1 6: 917 -933 . 
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Anti-VEGFs act 

on the extracellular side by 

binding selective ligands, 

like VEGF-A, 

to prevent receptor binding 

and 

pro-angiogenic 

activity

Ax itinib Acts Intracellularly  to Inhibit V EGF  Receptors

An g-I I ( Angi ot en s in -I I) ;  G FR (G r ow t h fa cto r  r ecep t or );  nAM D (N eov as cul ar  ag e-r el at ed m acul ar  d egen er at io n) ; PD GF( R)  (P lat el et -de r iv ed gr ow t h f act o r [ r ecept or ] ) ; PI GF  ( Pl acent a gr ow t h f act or );  VEG F( R)  ( Va s cula r en dot he li al gr ow t h f act or  [ r ecep t or ];  TKI  ( t yros i ne 

ki nase i nhi bi to r ).  C r eat ed w it h Bi oR ende r.  

Tan  C S, et  a l.  C li n Op ht hal m ol . 2022 ;1 6: 917 -933 . 
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A flibe rceptTKIs bind the 

intracellular 

tyros ine kinase 

domains  of VEGF receptors, 

inhibi ting 

ATP binding and preventing 

activation of

pro-angiogenic 

signaling
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Ax itinib: Highly  Selective, Potent Pan-VEGFR Inhibitor

*Fo ll ow in g e xt ens i ve pr ot ei n and m el ani n bin di ng in  ocu la r t issu es .

TI E2 ( Tyr os i ne kin ase wi t h im m un ogl obu li n-l ike  an d e pi der m al  gr o wt h f act or – l ike  do m ain s-2) ;  V EGFR  ( Va scula r  en dot he li al  gr ow t h fact or  r ecept o r) .

1.  U np ubl ish ed dat a;  D at a on Fi le.  I n vi tr o  cel l -ba se d as s ays  u s ed t o char act er i z e I C5 0 va lue s  o f axi ti ni b f or  r ece pt or s  V EG FR-2 ( us i ng HU VEC s),  P DG FR -Be ta  ( in  m u ri ne  f ib r obl ast  ce ll s ),  and a non -t ar get  re cept or  TI E2 (u ti l iz i ng CH O cel ls ) . 2.  H u -Low e DD ,  e t  a l.  C li n Cance r  

Re s . 2008 ;1 4(2 2) :7 272 -728 3.  3.  M cTig ue M , et  al.  P r oc N at l  A cad Sci U  S A.  2 012; 109 (4 5) :18 281 -182 89.  
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IC50 V alues With  Cell P hosph oryl atio n Per for m ed by Ocula r 
The rap eut ix1 (n M)

Axitinib in O TX-TKI

~100X more potent for VEGFR-2 compared wi th sunitinib a nd 
vorolanib1

− H igh po tency allo ws f or in co rpo rat ion o f smaller  dru g quan tit ies in to 

a s ingle im plant

Highly selectiv e for all VEGF receptors
− Po tent ially maxim ize s ef ficacy and m inimizes  off -ta rget  effe ct s

− No TIE2  in hibit ion at  phys iolo gica l t issu e concent rat ions* via t he gold  

stan dard  ce ll phosph orylat ion a ssay per for me d in int act, living cells ​

Small molecule
− Less p ron e to  d ru g-r elated  immu nogen icity

Low water solubility
− Enab les  opt imal cont ro l of ext ende d dr ug re lease

IC5 0 va lues for axitinib and sunitinib are 
consi stent with l iterature2 ,3  

Hydrogel-Based Drug Delivery of Axitinib 

1.  S tu ar t M .  I nst yl la:  An easy,  pr edi ct abl e,  an d s im pl er  wa y t o em bo li ze tu m or s . M ed Tech St r at egi s t.  2021 . 2.  M u sg ra ve CSA,  Fan g F.  M a te ri al s  ( Ba sel) .  2 019; 12( 2) : 261. 3.  F oul ks  G N.  Dr ugs  Tod ay (B ar c).  2007 ;43 (1 2) :8 87-896 . 4.  Fe rn and es-Cu nha G M , et  a l.  Sci  Re p.  

202 0; 10( 1) :1 6671 . 5.  O cul ar  Th er ape ut ix Da ta  on  Fi l e.

5

KEY CHARACTERISTICS 

• Po lym er  cu st omized  to t he do se  
and  so lubilit y of axitin ib 

• M ulti -ar m po lym er s cr oss-link t o 
fo rm  a  co ntin uous  hyd roge l 

ma trix t hat  entr aps  micr onized 
axitin ib th rou ghou t

• Bio resor bs  comple tely int o ine rt  
po lymer  ch ains

• D rug m ust d issolve in  water  
to  elut e fr om t he gel, kn own as  

“diff us ion con tr olled” dr ug 
r elease

FORM A TION AND  

STR UC TURE: 

RE LEA SE M ECH A NISM :

BI ODEGR AD A TION: Ocular a pplications of  hy drog el i nclude contact l enses, arti fici al 
tears,  corneal wound repair, and sealants2-4

Ne u ro lo g y

Va scu lar  

S ur ge ry

In ter ve n tion a l 

R ad io log y

Uro lo gy

NETWORK :

HYDROGELS USED IN OVER 5 MILLION PATIENTS ACROSS 
MULTIPLE SPECIALTIES1

Nearly 500,000 eyes treated to date with Dexa metha sone5

OTX-TKI: Sustained-release Ax itinib in Hydrogel

A bbr evi at i ons :  I C (i nh ibi t or y conce nt r at ion ) ; KDR  ( ki nase  do m ain  r ece pt or ) ; TI E2 (T yro s in e k ina se w i t h i m m un ogl obul i n-l ike  an d E GF - l ike  do m ains -2) ;  TK I ( Tyr os i ne kin ase inh ib it or ) ;  VE GF ( Vascu lar  end ot hel ia l gr ow t h f act o r [ r ecept or ] ) .

Re fe r ences:  1.  U npu bli shed  d at a;  D at a o n F il e.   2.  H u-Low e DD ,  et  al.  Cli n Can cer  R es .  20 08; 14( 22) : 7272-728 3.   3.  M cTi gue  M ,  e t al . Pr oc N at l Acad  Sci  U  S A . 201 2;1 09( 45) : 1828 1-182 89.  4. Zha o Y, et  a l. O ncol ogi s t . 201 5;2 0( 6) :66 0-673 . 5.  G ro ss-G oupi l  M ,  e t al . Cl in  M e d 
I ns ig ht s  O nco l. 201 3; 7:2 69-277 . 6.  Li ang C,  e t al . M ol  T her  O nco lyt i cs . 202 2; 24: 577 -584 . 7.  Bl i zza rd  C D,  e t al . US  Pa te nt : Oc ula r i m pla nt  co nt ai nin g a  t yr os i ne ki nase in hi bit o r.  Publ i shed on li ne Sep te m ber  1 3,  20 22.  A cces sed  Sep t em ber  26,  2 022.

ELU TYX TECHNO LOGY AXITI NIB

• ~1 00X mor e po tent f or VEGFR-2 

com pare d to su nitinib a nd vor olanib1-3

• Highly sele ctive for  all VEGF  re ceptor s4-6

with no TIE2 inh ib ition at physiolog ic 

tissue concen tration s1

OTX-TKI

• Sustaine d axitinib relea se allowing a  

re dosing in terva l for 6 -12 mont hs

• Administe red by a 25 G nee dle

• Patent  cover age th rou gh 20 447

• Propr ietar y biore sorb able po lymer  

ma trix is a h ydrog el-base d, ver satile, 
bioco mpat ib le platfo rm for loca lized 

susta in ed d rug d elivery

Dru g  

In h ib ito ry  Co n ce n tra tio n s fo r 

VE GFR2 /K DR (K in as e Do m a in  

Re ce p to r) in  n M

(lower Inh ib ito ry Con cen tration-50  
va lu es in dicate  h ighe r a ffini ty)

Axitinib5 0.2

Sunit inib6 40

Vorolanib6 64

Bio resor bable , Target ed, Su st ained  Dr ug 

D elivery
M ulti -ta rget  Tyro sin e Kinase Inh ibito r Single In tr avitr eal Bio resor bable  

Im plant
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OTX-TKI in Neovascular 
Age-Related Macular Degeneration

Results from the Phase 1 Australia Dose-escalation 
and Phase 1 US Randomized Trials

Our Phase 1 Trials Established Proof of Biological Activ ity  for OTX-TKI in Two Patient 
Populations

8

Open-Label, Dose Escalation Trial 1

• 29 p atien ts  dosed wit h OTX-TKI

• To e va luate  the safe ty and  biological act ivity of  OT X-TKI in  t reat men t n aïve or  pr eviou sly 
t reat ed act ive wet  AM D  p atien ts

• Stu dy init iated  in 201 9

• Int erim  re su lts  demo nstr ated  pot ent ial as a d ura ble sustain ed-r elease pr odu ct

dem on st ra ting b iolog ica l activit y in subj ects  wit h pr e-existi ng flu id

Randomized, Masked, Con trolled Trial2

• 16 p atien ts  dosed wit h OTX-TKI

• To e va luate  the safe ty and  biological act ivity of  OT X-TKI in  pr eviou sl y tr eate d cont ro lled wet  
A MD  pat ient s com par ed to  aflibe rcept  Q8W

• Stu dy init iated  202 1

• 12-mo nth  result s sho wed po ten tial as  a dur able sustain ed-r elease ma inte nance t her apy f or 

6-12 m ont hs in sub jects  wit h con tr olled r et inal f luid 

Australia 

Phase 1 Trial

U.S. 

Phase 1 Trial

PROOF OF CONCEPT: Does  OTX-TKI 

have biological activity? 

DURABILITY: How long does the 
biological activity of OTX-TKI las t?

M on t h 1 0 A na lys i s

( Pr ese nted  at  

Angi ogenes i s 2023)  

M on t h 7  A nal ys i s

( Pr ese nted  at  

AAO  20 22) 
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OTX-TKI U.S.-based Wet AM D Clinical Trial Design

OTX-TKI 
Ar m

Aflibercept 
Ar m

OT X-T KI 6 00 µ g sin gle  im p la n t in jec tion

Afl ib e rce p t 2m g in je ctio n

S ha m in je ct io n

S tud y  Visi t

Multicenter, Randomized, Double-masked Trial

Scre ening

Key Inclusion Crit eria

▪ Sub f oveal 
neovascularization 
secondar y to AM D

▪ Contr olled fluid

▪ Previously treated 
with anti-VEGF 
inject ions

Rescue Anti-VEGF Inject ion Cr iteria: 

▪ Loss of ≥10 let ters fr om best previous  BCVA with current BCVA worse than baseline, or

▪ Evidence of ≥75µm CSFT increase fr om pr evious best  value and ≥5 lett er s loss  from best previous  BCVA, or
▪ New macular hemor rhage

Baseline M o n th  1 2  

An a ly sis  

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Stud y V isit s (W eeks)

AA O =Am er ic an Acade my  of  Oph tha lm ol ogy;  A M D=a ge-r ela ted  m acul ar  d egene ra ti on;  B CV A=b est cor r ect ed visu al acui ty;  BL= basel ine ; CS FT= cent ra l subf iel d th ickne ss; AM D =age -r ela ted  m acul ar  d egene ra ti on;  V EG F=v ascul ar end oth eli al gr ow th  f act or

OT X-T KI 

su b jec ts a re 

fo l lo w ed  p ast  

We ek  52

Randomization 
3:1 

(OTX-TKI : A flibercept)

R
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Reduction in Anti-VEGF Injections Following OTX -TKI at 12 M onths

89%  reduction in treatment burden w ith OTX-TKI at 12 months

10
D ata  cut  off  Apr i l 14,  20 23;  pe r pr ot ocol  an alysi s 

R educt ion  i n tr eat m ent  b urd en calcu lat io n i ncl udes al l re scue inj ect ion s
Sh am  i nje cti on was  gi ven at  We ek 0  i n the  A fl ibe rce pt Ar m  and at  Wee ks 1 2, 20,  28,  36  an d 4 4 i n th e O TX -TK I Ar m  (no t show n) . A t Week  52 , subj ect s i n the  af li ber cept  gr oup we re  t re ate d w i th we t AM D  st and ar d o f car e at t he inve sti gat or ’s dis cre ti on.  

100% 100%
93% 93%

80%
73% 73% 73% 73%

67% 67%
60%

0%

20%

40%

60%

80%

100%

Percentage of OTX-TKI Subjects Rescue-Free Up to Each Visit (n=15)
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OTX-TKI Demonstrated Extended Duration of Ac tion
60% were r escue-free up t o 12 month s with 4 add itional subjects  rescu ed a t 12 month s

D ata  cut  off  Apr i l 14,  20 23

R escue-f re e r at e calc ulat io ns:  I f subj ect s rec eived  r escu e a nti -VE G F t her ap y at  a stud y vi sit ,  t hose  w er e r ef le cte d t o count  at t he fol lo wi ng stud y vi sit  in t he gra ph above
Pe rce nta ges pr esent ed in  t he gr aph abo ve r ep res ent  r escue -f re e r at es up to  ea ch stud y vi sit ,  exc ept  f or  t he 33% at  We ek 5 2 w hi ch in clud es r esc ue inj ect ions  gi ven at  t he Week 52 st udy visi t

15 /1 5 14 /1 5 14 /1 5 12 /1 5 11 /1 5 11 /1 5 11 /1 515 /1 5 11 /1 5
Rescu e-free  

Su bje cts, n /N 10 /1 5 9/ 1510 /1 5

Week 

8
Week 12 Week 16 Week 20 Week 24 Week 28 Week 32 Week 36 Week 40 Week 44 Week 48 Week 52

33% inc lu sive  o f 

W ee k 52

Imp lan t bior esor bs  

~8-9 mon ths
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Vision and CSF T w ith OTX-TKI w ere Com parable to Af libercept Q8W

Me an  b ase lin e C SF T
OTX-TK I: 26 9.2 (40 .3 ) µm
Aflibe rcep t Q8 W: 2 40 .6  (2 9.6) µm

Me an  b ase lin e BCVA
OTX-TK I: 73 .7 (1 4.4) le tters
Aflibe rcep t Q8 W: 7 3.8 (9.0) le tters

M e an  (S D) c h an g e  in  BCVA fr om  

b as e lin e  t o We e k 5 2 :

D ata  cut  off  Apr i l 14,  20 23

Er r or  b ar s r epr ese nt st andar d devi at ion ; n=1 4 i n OT X-TK I ar m  a t Weeks 8,  2 8, 40 and  48  du e t o m issed  vi sit s
*Sam pl e size  f or  O TX -TK I ( censor i ng re scued subj ect s) : n=15  at  Base li ne and Weeks 4 and 12;  n=14 at  W eek 8 ( m iss ed visi t)  and Weeks 16 and  20 ; n=12  at  Week 24 and n= 11 at Weeks  28 , 32,  3 6 a nd 40;  n= 10 at  Wee k 44 ; n=9  at  Weeks 48 and 52 

BC VA =bes t cor r ecte d v isual  acuit y;  B L=ba seli ne;  C SF T=ce ntr al  s ubf iel d t hi ckness;  ETD RS =E ar ly Tr eat m ent  D iab eti c Ret in opat hy St udy;  W,  wee k

OT X-T KI: -1 .0 (6 .0 ) lette rs

Afl ibe rce p t Q8 W: + 2.0  (7.2 ) le tte rs

OT X-T KI: +0 .6  (2 .6 ) le tte rs

(ce ns orin g res cu ed  s ub jects )

M e an  (S D) c h an g e  in  C SF T fro m  

b as e lin e  t o We e k 5 2 :

OT X-T KI: +2 0 .2 (4 1.6 ) µm

Aflibe rce p t Q8 W: -2 .2 (8 .5 ) µ m

OT X-T KI: +1 7 .2 (4 7.6 ) µm

(ce ns orin g res cu ed  s ub jects )
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Post-Hoc Analysis of  Australia Phase 1 Trial: Treatment Naïve Subjects

Centra l Subfield Thick ness (CSF T) Best Corrected Visual Acuity  (BCVA)
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1 2 3 4.5 6 7.5 9 11 120 10

Bas elin e C SF T 

5 71  ± 8 9 µm
Bas elin e BC VA

4 6 ± 6  le tte rs

C h an g e a t M o nt h 6

-1 43 .2  ± 4 5.6  µm  

C h an g e a t M o nt h 6

+ 2.6  ± 3 .6 le tte rs 

Treatment-Naive Subjects (n=11)

Evide nce of b iological activity ob served after s ingle tr eatment w ith  OTX-TKI 

NO TE: I nter i m r eview , unm onit or ed dat a; Dat a cu t of f August  5,  2022

Nu mber  of t reat m ent-naï ve subj ects  in each cohor t.  Co hor t 1 ( n=2) ,  Cohor t  2  ( n=2) , Cohor t  3a (n =5),  a nd Co hort  3b ( n=2)

11 11 11 11 10 10 11 9 611 7Naïve  S ub jects, n

M o nt h

10 9 8 8 6 5 3 1 111 2
Naïve  S ub jects a fte r 
re mov in g res cue  , n

Treatment-Naive Subjects* (aft er  removing rescue subjects)

711 11 11 11 11 10 11 911 8

1 2 3 4.5 6 7.5 9 11 120 10

Naïve  S ub jects,  n

M o nt h

10 9 8 8 6 5 3 1 111 2
Naïve  S ub jects a fte r 
re mov in g res cue , n
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OTX-TKI Case Study: Sustained R esponse Observed in Treatment -naïve Subjec t

M on th  1 1

C ST : 2 49  µm
B CVA: 7 6  lett ers 

(2 0/3 0)

M on th  9

C ST : 2 44  µm
B CVA: 8 1  lett ers 

(2 0/2 5)

M on th  6

C ST : 2 39  µm
B CVA: 8 0  lett ers 

(2 0/2 5)

M on th  3

C ST : 2 32  µm
B CVA: 7 3  

lette rs (2 0/4 0)

M on th  2

C ST : 2 36  µm
B CVA: 7 4  

lette rs (2 0/3 0)

Base line  

C ST : 4 84  µm  
B CVA: 5 6  lett ers 

(2 0/8 0)

The subject only  received OTX-TKI a nd remai ned 
supplemental i njection-free

100

200

300

400

500

600

0 1 2 3 4 5 6 7 8 9 10 11 12

C ha n ge  from  ba se l in e :

-2 40  µm

CS
FT

(µ
m

)

M o n th

40

50

60

70

80

90

0 1 2 3 4 5 6 7 8 9 10 11 12

V
isu

al
 A

cu
ity

 
(B

CV
A

 u
si

ng
 E

T
D

R
S 

le
tt

e
rs

)

C ha n ge  from  ba se l in e :

+ 25  le tte rs

M o n th

CSFT and Vision Improved Fol lowing Treatment with 600 µg OTX-TKI

AE  ( Ad ver s e event ) .

1.  A ver y RL.  O TX -TKI ,  su st ai ne d-r el ease axi ti ni b hyd ro gel  i m pl ant ,  f or  neov ascul ar  ag e-r el at ed m acul ar  d egen er at io n.  Pr ese nt ed at  T he Ret i na Soci et y a nnu al m eet i ng.  O ct obe r 13,  2023 . Ne w Yor k,  N Y.  

2.  K hana ni  A M , et  a l.  1 2-m on th  u pdat e on  r and om i zed,  co nt r ol led  t r ia l of  O TX -TKI  (a xit i nib  i nt r avi t re al i m pla nt ) f or  t h e t r eat m e nt  of  w et  AM D . Pr esen t ed at  t he Cl in ica l Tr ia ls  at  t he  Su mm i t . J une  10 , 2023 . Par k Ci t y, UT . 
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Saf ety Data Showed OTX-TKI w as Generally  Well Tolerated in the Phase 1 Program

IN THE AUS AND US PHASE 1 
STUDIES1,2:

No drug-rela ted ocular or sy stemic serious 
AEs were reported with OTX-TKI

No retina l detachment,  retina l va sc ulitis, 
or i mpla nt migration i nto the a nterior 
chamber AEs were reported in subjects who 
rece ived O TX-TKI

a M od er at e and ser i ous  ocul ar  AE in  O TX -TKI  ar m  w as  acut e end oph th alm i t is  6 days  af t er  af l ib er cept  in ject i on,  wh ich  w as  deem e d b y t he in vest ig at or  t o be  

r el at ed t o t h e i nj ect io n pr oced ur e and no t s t udy dr ug .
b M od er at e AE in  af l ib er cept  ar m  w as  ele vat ed in t ra ocul ar  p r essur e.

D at a cu t of f  A pr il  14,  20 23.

Ocu lar AEs  in  t he  S tu dy  E ye  

Rep o rted  by  S ev er ity

OT X-T KI 60 0 µg

n =1 6

Aflib e rcep t

n =5

Ocu lar AEs 1 6 3

M ild  1 4 2

M od era te  2a 1b

Se ve re 0 0

Se riou s AEs 1a 0

Ocu lar AEs  in  t he  S tu dy  E ye  

Rep o rted  by  S ev er ity

C oh o rt 1  

2 00  μg
n =6

C oh o rt 2

4 00  μg
n =7

C oh o rt 3 a

6 00  μg
n =6

C oh o rt 3 b

4 00  µg  +  
a nti-VEGF  

n =4

T ota l

N= 23

Ocu lar AEs 4 7 6 3 2 0

M ild 4 7 6 3 2 0

M od era te 0 3 3 1 7

Se ve re 0 0 1a 0 1a

Se riou s AEs 0 0 0 0 0

a Seve r e o cul ar  A E i n Coh or t  3a  w as  wo r seni ng of  cat ar a ct.

A s ub ject  is  coun t ed once  f or  th e m o s t  s eve re  ev ent  i f  t h e s u bje ct  r epo r te d one or  m or e e vent s .

D at a cu t of f  A ugu st 5,  20 22.  

AUS  STU DY1

US  STU DY2
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Ref er ence:  Ocul ar  The rape uti x Anno unces  FD A Feed back That  SOL-R Tri al  i s Appr opr i ate  as  a Regi s tr at ion al Stud y i n Wet  A MD .  Pr ess  Release.  O cular  Ther apeut ix .  Augu st  7, 2024.  ht t ps :/ / in ve st or s .o cutx. com /news -r eleases/new s-r elease -det ail s/ocular -t her apeut ixt m-annou nces-f da-f eedback-sol-r-t r ial 16

SOL Program

Designed to compare OTX-

TKI to ​

standard of care ​

Designed to show superior 

durability

SOL-R SOL-1 

Bo th SOL-1 and SOL-R are acceptab le as regis trationa l t rials

17

SOL-1: OTX-TKI Pivotal Clinical Trial in Treatment -Naïve Wet AM D

MULTICENTER, DO UBLE-MASKED, RANDO MIZED, P ARALLEL-GRO UP TRIAL  

Two-arm trial with ~150 subj ects 
per group

DESIGN

Proporti on of subjects who mainta ined v isua l acuity, def ined 
as <15 ETDRS letters of BCVA l oss at W eek 36

PRI MARY ENDPOI NT  (36 WEEKS)

P os t–

Wee k 5 2 
sa fety  

fo llo w-u p

0 4 8 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 4 4 8 5 2-4-8We ek

OT X-T KI

Aflib erce pt

P RIM ARY E NDP OINT

5 3-1 04

OT X-T KI S tud y  v isitAfl ibe rce p t (2 m g)

RANDO M IZ AT ION 1 :1 O N 

DAY  1

LO ADING

Lo ad ing  fa i lu re s 

e nte r SOL-R

R an do miza tion  fa i lu re s 

e nte r SOL-R

AM D (A ge-r el at ed m acul ar  d egen er at io n) ; BC VA ( Bes t -cor r ect ed  vi s ual  a cui ty ). 18

SOL-R Phase 3 Wet AM D Study Design

R 2:2 :1

RANDOMIZ AT ION

(DAY 1)

P OST-RANDOMIZ AT ION TO P RIM ARY  ENDP OINT 

E VALUAT ION VIS IT S
(DAY 1 to  WE EK  5 6 )

OTX-TK I

Aflibe rcep t
2 mg

Aflibe rcep t 8 
mg

We ek -1 2 -4-2 0-2 4 -8-1 6

OT X-T KI

Afl ib e rce pt  2  mg

Afl ib e rce pt  8  mg

S tud y v is it

PR IM ARY  

EN DP OI N T

LOADING

0 8 1 6 2 4 3 2 4 0 4 8 6 4 7 2 8 8 9 65 6 8 04 1 2 2 0 2 8 3 6 4 4 5 2 6 8 7 6 9 26 0 8 4

P OST-P RIM ARY  ENDP OINT T O E ND OF ST UDY 

E VALUAT ION VIS IT S
(WEE K 6 0 to 9 6)

Demonstrate that OTX-TKI is non-inferior to fi xed-dose aflibercept 2  mg with respect to mean change in BCVA at Week 
48 from baseline i n wAMD pati ents

TH E PRI MARY OBJECTIVE

S OL-1  LOADIN G /  

RANDO M IZ AT ION 

F AIL URE S

S OL-R DIREC T  

E NROL LM E NT

- OR -

SO
L-

R
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OTX-TKI in Moderately Severe to Severe Non-
Proliferative Diabetic Retinopathy

Results from the HELIOS Phase 1 Trial

STUDY 
OU TCOME S

PRIM ARY : Sa fety  and tolerability of O TX-TKI

SECO NDARY: DRSS  cha ng es, rescue therapy, BCVA, and CSF T changes

HELIOS Phase 1 Study of OTX-TKI in NPDR

20*14  p at ien ts  en ro ll ed i n O TX -TKI  tr e at me nt  a rm ,  wi t h 1 p at ien t  de at h unr el at ed t o tr ea tm e nt . 

A bbr evi at i ons :  B CVA  ( Be st -cor r ect ed  vi sual  a cui ty );  C I-D M E ( Ce nt er-i nvol ved  di abe t ic m acul ar  e dem a) ;  C SFT (C ent r al  sub fi el d th ick ness ) ; DR SS ( Di abe ti c re ti no pat hy sever i t y sca le) ;  N PD R (N on -pr ol i fe ra ti ve di abe ti c re ti no pat hy) .

2:1  
Ra ndom izati on

R
S ha m

(n =8 )

0 4 8 12 16 20 24 32 36 44 52

OT X-T K I

(n = 13 *)

28 40Week 48

OTX-TKI 600-µg single implant  injection Sham inject ion Study Vis it

Multicenter, double-
masked, randomized, 
parallel  group study
of OTX-TKI in patients 
with moderately severe 
to severe NPDR without 
CI-DME (as  assessed by 
the investigator)

Baseline Characteristics

A bbr evi at i ons :  B CVA  ( Be st -cor r ect ed  vi s ual  a cui ty );  C SFT (C ent r al  s u bf iel d t hi cknes s ) ;  D RSS ( Di abet i c r et i nop at hy s ever i ty  s cal e) ;  ETD RS ( Ear l y Tr e at me nt  D ia bet i c R et ino pat hy St ud y);  NPD R ( Non -pr ol i fe ra ti ve di abe ti c re ti no pat hy) ;  SD  ( s t and ar d devi at i on) 21

Characteristic

OTX-TKI
(N=14)

Sham
(N=8)

Age, mean, years 53.7 (14. 7) 64.0 (7.1)

Sex, n (%)
Female
Ma le

5 (35.7)
9 (64.3)

5 (62.5)
3 (37.5)

DRSS, n (%)
Level 47 (Moderately  severe NPDR)
Level 53 (Severe NPDR)

0
14 (100)

2 (25.0)
6 (75.0)

BCVA, mean (S D), 
ETDRS letters
Approxi mate Snel len equi valent

82.9 (5.2)
20/25

84.5 (5.2)
20/20

CSFT, mean (S D), µm 268.7 (21.5) 283.0 (32.1)
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HELIOS Safety Overview at Week 48
OTX-TKI was generally well tolerated, with no oc ular SA Es reported

A bbr evi at i ons :  A E ( ad ver se event ) ;  SA E ( ser i ous  AE ).  22

No ocu lar SAEs  repo rted in eithe r arm

OTX-TKI w as  gen erally wel l t olerate d

No treatmen t- or injection  pro ced ure-related intrao cular inflammation, ir iti s,  vitri tis , or vascul iti s

No subjects in eithe r arm received r escue med ication

All AEs  w ere mi ld and balanced acro ss  the two arms, w ith no moderate or severe AEs  rep orted in 
either ar m

DRSS Changes at Week 48:
23.1% in OTX-TKI arm had a ≥2-step DRS S improvement v s 0% in sham

A bbr evi at i ons :  D RSS ( Di abet i c r et i nop at hy sever i ty  scal e) .  23

Sham Con trol (n=8 ) 

12.5% 12.5%

75.0%

0.0% 0.0%
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

≥2-Step 

Wors ening

1-Step
Wors ening

No Change 1-Step
Improvement

≥2-Step 

Improvement

Pa
ti

en
ts

Change in DRSS From Baseline to Week 48

Any

Worsen ing
25.0%

Any
Improvement

0.0%

OTX-TKI (n =13)

0.0% 0.0%

53.8%

23.1% 23.1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

≥2-Step 

Wors ening

1-Step
Wors ening

No Change 1-Step
Improvement

≥2-Step 

Improvement

Pa
ti

en
ts

Change in DRSS From Baseline to Week 48

Any

Improvement
46.2%

Any
Wor sening

0.0%

Vision-Threatening Complications (VTCs) at Week 48:
0% in OTX-TKI arm dev eloped PDR or CI-DME v s 37.5% in sham

A bbr evi at i ons :  C I-D M E ( Ce nt er-i nvol ved  di abe t ic m acul ar  e dem a) ;  PD R ( Pr ol if er at i ve dia bet i c r et i nop at hy) ; VTC  ( vi s io n-t hr eat en in g co m pl icat i ons  [ inc lud es  P DR  or  CI -D M E] ) 24

0.0% 0.0% 0.0%

37.5%

12.5%

25.0%

0%

5%

10%

15%

20%

25%

30%

35%

40%

VTCs (PDR or CI-D ME) Progressi on  t o PD R De ve lopmen t  of  CI- DME

Pa
ti

en
ts

OTX-TKI (n=13)

Sham Control (n= 8)
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Er r or  bar s  r e pr esent  s t anda rd  er r or .

A bbr evi at i ons :  B CVA  ( Be st -cor r ect ed  vi sual  a cui ty );  E TDR S ( Ear l y Tr eat m ent  Di abe ti c Ret in opa th y St u dy) ; SD  ( s t anda rd  d evi at ion )
25

Mean BCVA Change from Baseline Over Time:
OTX-TKI-treated patients demonstrated stable vision through 48 week s

MEAN BCVA CHANGE FROM BASELINE

Mean (SD) Baseline BCVA in ETDRS let ters:
Appr oximate Snellen equivalent:

Sham Contr ol
84.5 ( 5.2) 
20/20

OTX-TKI
82.9 ( 5.2)
20/25

-5

0

5

0 4 8 12 16 20 24 28 32 36 40 44 48

M
ea

n
 C

h
an

ge
 B

C
VA

 (
+/

-S
E

), 
ET

D
RS

 le
tt

er
s

Ti me  (w ee ks)

Mean Change from Baseline 
to Week 48

+1. 8 lett er s

+0. 1 lett er s

-30

-20

-10

0

10

20

30

0 4 8 12 16 20 24 28 32 36 40 44 48M
ea

n 
C

h
an

g
e

 C
S

FT
 (+

/-
SE

), 
m

ic
ro

ns

Ti me  (w ee ks)

Er r or  bar s  r e pr esent  s t anda rd  er r or .

A bbr evi at i ons  :  C SFT ( C ent r al sub fi el d th ickn ess ) ; SE (s t an dar d er r or )
26

Mean CSFT Change from Baseline Over Time:
Strong trend towards consistent  CS FT reduc tion observed with OTX -TKI

MEAN CSFT CHANGE OVER TIME FROM BASELINE

Mean (SD) Baseline CSFT:
Sham Contr ol
283.0 (32.1)

OTX-TKI
268.7 (21.5)

Mean Change from Baseline 
to Week 48

+5. 75 µm

-15. 96 µm

DME Changes from Baseline to Week 48: Sham vs OTX-TKI

A bbr evi at i ons :  D M E (d iab et ic m acul ar  edem a) 27

Sham Control: Patient 11-002 OTX-TKI: Patient 11-008

WE EK 48
Vo lume  = 10.24  mm3

BASE LINE
Vo lume  = 9.35 m m3

BASE LINE
Vo lume  = 10.79  mm3

WE EK 48
Vo lume  = 8.76 m m3
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Improvement in DME in Patients Receiving OTX-TKI

28

BASE LINE WE EK 48

Patient 11-007
Baseline Vol. = 9.39 mm3

Week 48 V ol.= 8.75 mm3

Patient 13-001
Baseline Vol. = 8.60 mm3

Week 48 V ol. = 7.90 mm3

Patient 15-004
Baseline Vol. = 9.25 mm3

W eek 48 V ol. = 8.87 mm3

Patient 16-005
Baseline Vol. = 9.46 mm3

Week 48 V ol. = 8.51 mm3

Patient 16-006
Baseline Vol. = 9.59 mm3

Week 48 V ol. = 9.01 mm3

Patient 11-008
Baseline Vol. = 10.79 mm3

Week 48 V ol. = 8.76 mm3

BASE LINE WE EK 48

Patient 12-002
Baseline Vol. = 8.93 mm3

Week 48 V ol. = 8.23 mm3

Patient 16-009
Baseline Vol. = 8.56 mm3

W eek 48 V ol. = 7.85 mm3

OTX-TKI-treated Patients without Initial DME Remained DME-Free 
Through Week 48

Patient 16-003
Baseline Vol. = 8.74 mm3

Week 48 V ol. = 8.14 mm3

Patient 10-004
Baseline Vol. = 8.59 mm3

Week 48 V ol. = 8.44 mm3

Patient 11-004
Baseline Vol. = 9.19 mm3

Week 48 V ol. = 8.99 mm3

Patient 11-011
Baseline Vol. = 8.68 mm3

Week 48 V ol. = 8.11 mm3

Patient 11-013
Baseline Vol. = 7.82 mm3

Week 48 V ol. = 7.69 mm3

BASE LINE WEEK 48 BASELINE WEEK 48

A bbr evi at i ons :  D M E (d iab et ic m acul ar  edem a) ;  V ol . ( vol um e)

Thank you!!

30
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Interim Results from the PRISM 
Phase 1/2 Clinical Trial Evaluating 
Intravitreal 4D-150 in Adults with 
Neovascular Age-related Macular 
Degeneration 

Carl J. Danzig, M.D.
Rand  Eye Ins titute, Deer fi eld Beach, FL
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Disclosures*

*Disclosu res an d spe cif i ed  ro les du rin g the l ast calend ar yea r.

Investigator:  4DMT,  Adverum, Alexion, Annexion, Astellas/IvericBio, Aviceda, Bayer, Curacle, 

EyeBio, EyePoint, Genentech, Gyroscope, Kodiak, Ocular Therapeutix, Regeneron, Regenxbio, 
Rezolute, Roche, Stealth, Unity 

Consultant:  4DMT,  Adverum,  Alimera,  Astellas,  Eyebio, EyePoint, Galimedix, Genentech, 
Kodiak, Ocular Therapeutix, Oculis, Ocuphire, Opthea, Regeneron, Regenxbio, Roche, Samsung 
Bioepsis, Stealth

Speaker:  Astellas, Genentech

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  3

PRISM Phase  2  C lini cal  Tri al  In terim Resul ts

AAV,  ade no-associated  v iru s; VEGF , vasc ular en doth el ia l growth factor .

Key Takeaways

▪ 4D-150: dua l-tra nsgene intravitrea l gene therapy

o Evolved retin otropic AAV vector, dual-transgene payload  (afl ibercept, VE GF-C RNAi)

▪ PRISM Phase 1/2 clinical trial: Evalua tion o f 4D-150 in a broad wet AMD population

▪ PRISM Phase 2 interim results (Week 24)—3×1010 vg/eye:

o 4D-150 was safe and well  t olerated

• No 4D-150–related serious adverse events and no clinically si gnifi cant inflammation

• 100% (49/49) of participants completed prophylactic corticosteroid regimen on schedule 

o Durable clini cal acti vi ty observed in  both Phase 2  cohorts

• 89% reduction in annualized anti-VEGF injections 

• Stable vi sual acuity 

• Sustained reduction in CST, stabili zation of CST fluctuations



2/17/2025

2

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  4

Dual-Transgene Intravitreal Gene Therapy

PlGF,  pl ace ntal  g rowth  factor;  VE GF, va scul ar en dothel i al growth factor.

4D-150

▪ Primate-evolved intrav itreal R100 c apsid 

carry ing a dual-tra nsgene payload

o Aflibercept and VEGF-C RNAi

▪ Single-dose intravitreal administration

▪ Widespread delivery  to all major regions 
and layers of the macula

▪ Robust pan-retinal transgene expression

▪ Inhibit ion of 4 distinct VEGF family 
members:  VEGF-A, -B, -C, and PlGF

4D-150

Aflibercept
(VEGF Trap)

PIGF VEGF-A VEGF-B

VEGFR-1 VEGFR-2

Angiogenes is

VEGFR-3

Vascu l ar
en dothe li al  cel l

VE GF-C

VEG F-C RN Ai

D N A
RNA 
tran scription

Pr otein
tran sla tion

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  5

Phase 1 Dose Exploration Phase 2a Dose Expansion Phase 2b Population Extens ion

DSM C re view

6x10 9 vg/eye
(n =5)

1x10 10  vg/eye
(n =21 )

3x10 10  vg/eye
(n =20 )

Aflibercept 2  mg q8 wk
(n =10 )

2:2:1

Ra nd omiz ed

Evaluation of 4D-150 in a Broad Range of Wet AMD Populations  

PRISM Phase 1/2 Clinical Trial

3x10 10  vg/eye
(n =5)

Key Inclus ion Cri teria

▪ Anti-VEGF injections in the  prior         

12 months: ≥6

▪ CST:  ≥300 m or presenc e of 

subretinal or intraretinal fl uid

▪ BCVA:  25–78 ETDRS  le tters

Key Inclus ion Cri teria

▪ Anti-VEGF injections in the  prior    

12 months: 1–6 (≥1 in last 12 wks)

▪ CST: No minimum

▪ BCVA:  34–83 ETDRS  le tters

1x10 10  vg/eye
(n =5)

Key Inclus ion Cri teria

▪ Anti-VEGF injections in  the  prior    

12 months: ≥6

▪ CST:  ≥325 m and  presenc e of 

subretinal or intraretinal fl uid

▪ BCVA:  34–83 ETDRS  le tters

1x10 10  vg/eye
(n =15 )

3x10 10  vg/eye
(n =30 )*Se q ue nti a l

e nro l lme nt

*Inc lu de s parti cip ants in the  al te rn ativ e stero id cohort wh o en ro lled  un der  th e P op ulation  E xte nsion el i gib i li ty cri ter ia (n =13 ).

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  6

Phase 2 Dose Expansion and Population Exten sion Cohorts

Study Design

Key E ligi bil ity  Criter ia

▪ ≥6 anti-VEGF injec tions during  

prior 12 months

▪ CST:  ≥325 m and presence         
of  subre tinal or intraretinal fluid

▪ BCVA: 34–83 ETDRS letters

Key Eligi bil ity  Criter ia

▪ 1–6 anti-VEGF in jections during  

prior 12 months: (≥1 in jection in  
the last 12 weeks)

▪ CST: No minimum

▪ BCVA: 34–83 ETDRS letters

4D-150 3x1010 vg/eye 

4D-150 1x1010 vg/eye 

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Pr oph ylacti c cor ticostero id

-1

Stu dy asse ssmen t Sc hed uled af l ib erce pt in je ction

Wee k

4D-15 0

4D-15 0

Phase 2a Dose Expansion

Phase 2b Population Extens ion

4D-150 3x1010 vg/eye 

4D-150 1x1010 vg/eye 

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Pr oph ylacti c cor ticostero id

-1

Stu dy asse ssmen t Sc hed uled af l ib erce pt in je ction

Wee k

4D-15 0

4D-15 0

Aflibercept 2 mg
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Broad Range of Disease Activity and Anti-VEGF Inject ion Burden
Baseline Characteristics (Phase 2)

Dose Expansion Population Extension

4D-150

3×101 0 vg/eye
(N= 20)

4D-150

1×101 0 vg/eye
(N= 21)

Aflibercept 

2 mg Q8W 
(N= 10)

4D-150

3×101 0 vg/eye
(N =30 )

4D-150

1×101 0 vg/eye
(N =15 )

Mean ±SD age , years 77 ±8. 0 77 ±8. 6 80 ±4. 1 77 ±7. 7 78 ±8. 6

Fema le, n (%) 8 (40) 11 (52) 5 (50) 20 (67) 6 (40)

Race , n (%)

   White
   Asian

18 (90)

2 (10)

21 (100)

0

9 (90)

1 (10)

30 (100)

0

14 (93)

1 (7)

Mean ±SD time since  di agnosis, years 4. 0 ±3. 0 2. 9 ±2. 2 1. 9 ±1. 5 1. 8 ±3. 5 0. 7 ±0. 9

Mean ±SD BCVA, ETDRS le tters 68 ±11.3 71 ±12.4 71 ±13.2 71 ±9. 9 73 ±8. 8

Mean ±SD c entral subf ield thickness, m 429 ±89.3 465 ±114.1 419 ±64.3 336 ±135.0 314 ±70.8

Mean prior annua liz ed in jection ra te* 10.0 9. 9 9. 0 8. 3 10.7

Mean ±SD actual injections, prior 12 mo* 9. 9 ±2. 4 9. 4 ±2. 1 9. 3 ±0. 9 4. 4 ±2. 0 4. 3 ±2. 1

*Includ es Day  -7 AFL B injection . BCVA,  b est correc te d vi sual  acu ity;  CST, ce ntral  sub field thickn ess;  ETDRS , Ea rly  Tre atment Diabe tic Retinopath y Stud y; SD , stan dard  d eviation .
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4D-150  3×1010 vg/eye (Ph ase 3 Dose)

PRISM Phase 2 Interim Results

Non e

Trac e

1 +

3 +

4 +

2 +

Anterior Chamber Cells* Vitreous Cells*

Dose 

Expansio n
(n=1 9)

X X
PC

Corti coste ro id †

X

PC

X

X

X

X

X

Population

Extens ion
(n=3 0)

0 4 1 28 1 6 2 0 2 4We ek 0 4 1 28 1 6 2 0 2 4

*SUN an d NEI Scores for whi te blood  cel ls.  †Ei ther  d if l upre dna te  oph thalmic  e mulsion,  tri amc in olone  a cetonid e with  p red ni solon e ta per,  
or d exa methasone . NEI,  Na tional  E ye Insti tu te;  P C, pi gme nted ce ll s; SUN , Stan dard ization  of Uv eiti s Nome nclature ; X=misse d visi t.  

▪ No cl inically signi ficant 

infl ammation

▪ 100% (49/49) completed 

prophylactic steroid 
regimen on schedule

▪ No participant restarted 
steroids dur ing follow up 

through 24 weeks
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-52 -48 -44 -40 -36 -32 -28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20 24We ek

Afli ber cep t Ranibi zum b Bevac izu mab

Broluci zu mab Far icimab Su ppl .  Afl ib erce pt

4D-150

89% reduction in annualized 

anti-VEGF injection rate 

63% in jection f ree

84% ≤1 injection

89% reduction in annualized 

anti-VEGF injection rate 

77% in jection f ree

93% ≤1 injection

Week

Anti-VEGF Injections (Week 24)
4D-150 3×1010 vg/eye: 89% Reduction  in Annualized Anti -VEGF In jection Rate
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4D-150  3×1010 vg/eye: Stable Vi sual  Acui ty Th rough Week 24

Adjusted mea n (9 5% CI) estima te d fr om a mixe d–effect mode l for rep eated mea sures including 

ob serve d data (weeks 4–24 ) wi thou t imputing missin g v alu es. CI, confide nce interva l.

Best Corrected Visual Acuity (BCVA)
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 Aflibercept  (n= 10)

 4D -150 3E10 vg/e ye (n= 20)

 4D -150 1E10 vg/e ye (n= 21)
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Aflibercept 2 mg Q8W (n=10)
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 4D-150 3E10 (n=30)

 4D-150 1E10 (n=15)

4D-150 3x1010  vg/eye (n=30)

4D-150 1x1010  vg/eye (n=15)

Week 
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Central Subfield Thickness (CST)
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4D-150  3×1010 vg/eye: Stable Anatomic Control  Through Wee k 2 4

Adjusted mea n (9 5% CI) estima te d fr om a mixe d–effect mode l for rep eated mea sures including 

ob serve d data (weeks 4–24 ) wi thou t imputing missin g v alu es. CI, confide nce interva l.

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  12

Populat ion Exten sion (4D -150  3×1010 vg/eye): 4 A nti-VEGF In jections  in Pr ior  6  Mont hs
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Summary and Conclusions

▪ PRISM Phase 1/2 clinical trial 

o Broad wet AMD population with a wide range of disease activi ty and anti -VEGF treatment burden

▪ Pha se 2 interim results (Week 24)—3×1010 vg/eye:

o 4D-150 was safe and wel l tolerated

• No 4D-150–related serious adverse events and no clinically si gnifi cant inflammation

• No hypotony, endophthalmitis, retinal  vascul itis, choroidal effusions, or  retinal artery occlusions

• 100% (49/49) of participants completed prophylactic corticosteroid regimen on schedule 

o Durable cl inical activity observed in both Phase 2 cohorts

• 89% reduction in annualized anti-VEGF injections 

• Stable vi sual acuity 

• Sustained reduction in CST, stabili zation of CST fluctuations

▪ Init iat ion of Phase 3 clinical trial anticipated in early 2025

© 20 23 4 D M olecu lar  The rape uti cs.  Al l Rig hts Re serv ed.  14

Acknowledgments

Murtaza Adam
Colorado Retina Ass oc iat es

Englewood, CO

Suhai l Alam
Bar net Dulaney Perkins  Ey e Center                        

Sun C it y, A Z

Albert O. Edwards  
Sterling V is ion                                                

Eugene, OR

David Eichenbaum
Retina Vitreous  Ass ociat es

St. Peters berg, FL

Andres Emanuell i 
Emanuelli R es earch and Developm ent              

Arec ibo, Puerto Rico

Victor Gonzalez
Valley  Ret ina Institu te

M cAllen, TX 

Sunil  Gupta
Retina Sp ec ialty  Inst it ute                              

Pensacola, FL

Jeffrey Heier
Ophthalmic  Cons ultants  of Bos ton                           

Bos ton, M A

Vrinda S. Hershberger
Florida Eye Ass ociates

M elbour ne, FL

Allen Hu 
Cumberland Valley  Retina Consultants

Cum berland, MD

Christine Kay
Vitr eor etinal A ss ociates

G ain es v ille, FL 

Arshad M. Khanani
Sierra Eye As soc iates

Reno, NV 

Carol  Chung
4D M olecular Therapeut ic s , Inc

Emer yv il le, C A

Somayeh Honarmand
4D M olecular Therapeut ic s , Inc

Emer yv il le, C A

Robert Kim
4D M olecular Therapeut ic s , Inc

Emer yv il le, C A

David Kirn
4D M olecular Therapeut ic s , Inc

Emer yv il le, C A

Raj Maturi
M idw est  Ey e Institu te                              

Indianapolis, IN

Fuad Makkouk 
Aus tin Clinical Resear ch,                                             

Aus tin, TX

Joel Pear lman
Retina C onsultant s M edical G roup               

Sac ramento, CA

Dante Pieramici
California Retina Consu lt ants                              

Oxnard, CA

Veeral Sheth 
Univ er sity Ret ina and Macula As sociates             

Oak For es t, IL

John Wells
Palmetto R et ina Center                                          

West Columbia, SC



2/17/2025

1

Combination Therapy: Anti-VEGF and Steroid

Michael Singer, M.D.
Preston O’Brien , M.S.

Clinical Professor of Ophthalmology
UT Health San Antonio

Director of Clinical Research
Medical Center Ophthalmology, San An tonio Texas

Relevant Financial Disclosures

• Consultant : Alim era, A llergan,<ANI , Apellis , EyePoint,  Genentech, Astel las, , Ocul ar Therapeut ix,  
Regeneron

• Speaker Contracted by Ineligible Company: Al lergan,  ANI, Apellis , EyePoint,  Genentech,  Astellas, 

Regeneron

• Independent Research Cont ractor:  Allergan, Apellis , Asthvena, EyePoint,  Genentech,  Astellas, , Kodiak, 

Optos,  Regeneron,  Rezolute, Valo

• *Individual Stocks and Stock Opt ions (privatel y held):  Avi ceda,  Inf lamm asome,  Nanoscope, Olives 

BioTherapeut ics

Huge thanks for all his inspiration and help

• Professeur Laurent Kodjikian

• Président du collège d’ophtalmologie de Lyon
Service d'Ophtalmologie

• Hôpital de la Croix-Rousse CHU de LYON,



2/17/2025

2

Combination Therapy: Studies you may know
 Anti-VEGF and then steroid implant

• History first  studied in 2005 in rel at ion to retinal  vein occlusion

• DRCR Protocol U 2017 (Dexam ethasone implant)

• Reinforce 2018 (Dexamethasone implant )

True or False:
All DME patients are VEGF responsive

 False: Approximately 1/3 of DME patients are
  functional non-responders to anti-VEGF1,2,3

DME, diabetic m ac ula r ede m a; VEGF, vas cular eno delia l gro wth fa cto r

1 . DRC Rne t. Elman MJ, e t a l. Ophthalmology 2 01 0 Jun;1 17 (6 ):1 0 64–1 07 7.e3 5;  2. Mitchell P, e t al. Ophthalmology 2 01 1;11 8 :6 15 –6 25 ; 
3 . Cre uzot Ga rc he r C, et a l. ARV O 20 17 , a bs tr. 19 15-B04 1 9.

DRCR-net  definit ions
Functional non-responder s:   VA gain < 5 letter s4, 6

An atomical non-responder s:  OCT thickness reduction < 20%5

Clinical  tria l Functi onal  non-responders 
at Year 1 (%)

Protocol I  28%1

Restore 35%2

Boreal-DME 40%3



2/17/2025

3

True or False: There are more non responders to steroids 
than to anti-VEGF in DME

False: The percentage of functional and anatomical non-responders in 
DM E is higher with anti-VEGF than with steroids

ANTI-VEGF STEROIDS

(DEX-implant)

% FUNCTIONAL non-

responders

25% to 40% (≈ 1/3)1-3 ≈ 16% (≈ 1/6)5

% ANATOMICAL

 non-responders

25% to 35% (≈ 1/3)3-4 ≈ 14% (≈ 1/6)5

Definit ions
Functional non-responder s:   VA gain < 5 letter s1 -2

An atomical non-responder s:  OCT thickness reduction < 20%3

DEX-I, dexamethasone imp lant

1. D R CR ne t. E lma n et  a l.  O ph t hal mo lo gy 201 0 Ju n; 117 (6 ): 10 64-107 7. e35 

2. R EST O R E 1 ye ars.  M it ch el l et  al.  O ph t hal m o lo gy 201 1; 118: 615 –625  

3. G on zal ez et  al A J O  2 016; 172 :72 -79

4. B re ssle r SB , et  al . A rch O ph t hal mo l 201 2; 130( 9) : 1153 -116 1

5. B ell o cq et  al  P re di am e x O ph t hal m o l R et in a 201 7

True or false: If you give enough anti-VEGF shots everyone will res pond
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False: The rate of non-responders to a nti -VEGF does not really v ary 
over time, meaning tha t they may not be dependent on the number of 
injections!

VEGF, vas cular endo thelial gro wth fa cto r; D ME, diabetic m ac ualar ede m a; VA, visual a cuity; IVI, intrave no us inje ctio ns.

1. DRCRne t. Elman et al. Ophthalmology 20 10  Jun;1 17(6 ):1 064-10 77 .e 35  2. DRCRne t. Elma n et al. Ophthalmology 20 11 ;1 18:60 9–61 4   3 . DRCRne t. Elman et al. Ophthalm ology. 20 12 
Nove mber ; 1 19(1 1): 2 31 2–23 18    4. RESTORE 1  years. Mitchell et al. Ophthalmology 20 11 ;1 18:61 5–62 5    5. RES TO RE 2 years. Lang e t a l. Ophthalmology Ophthalmology
20 13 ;1 20:20 04-20 12     6 .  RES TORE 3 years. S chmidt-Erfurth et al. Ophthalmology 20 14  May;1 21 (5):104 5-53     7. P Massin et al. Communica tion, SFO 201 7  &   Creuzot Ga rche ret al., 
abstr. 1 91 5, ARVO  2 017

Clinical  trial Functional non-

responders 
at Year 1 (%)

Functional non-

responders 
at Year 2 (%)

Functional non-

responders 
at Year 3 (%)

Protocol I  1-3 28%1 31%2 33%3

Restore 4-6 35%4 34%5 34%6

Clinical  trial Functional non-

responder
at Month 3 (%)

Functional non-

responder
at Month 6 (%)

Functional non-

responder
at Year 1 (%)

Boreal-DME 7 43% 39% 40%

Obstinacy does not guarantee success

True or false: Time is not a factor in visual improvement in 
anti-VEGF treatment (Waiting is OK)

Brown et a l., O phthalm ology 2013; 120: 2013-22.
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Day 7

11.4
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4.7
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Day 7
-5

RISE

0

12.5

11.9

14.2
11.0

2.6

4.3

Sham Sham/0.5 mg
Ranibizumab 0.3 mg
Ranibizumab 0.5 mg

False: Delayed treatment is a loss of opportunity

Duration of edema matters! 

If  we treat  effectively but too late, visual recovery wil l be lower
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True or false: The amount of edema has no effect on visual 
recovery

Ede ma  du rat ion = nu mb er of  stu dy visits with CRT  ≥ 250  μm  du rin g

th e fir st ye ar of  tr eat me nt by  ra nibizu ma b ( Pro toco l I)

Sadda et a l  Eye 2019 online

Eyes with th e m ost pe rsist ent  ed em a =  4. 4 (m ean , 9 5% CI  

0. 1─8. 7) fe we r ETDRS le tte rs gain  at  we ek 15 6 th an

ey es with th e le ast p er siste nt e dem a (p =0 .04 4)

False: Persistance  of macula r edema is a negative prognos tic fa ctor for 

long-te rm visual acuity improveme nt in DME

The longer the duration of DME,  the more the VA 

decreases

When can we predict functional response to anti-VEGF therapy?
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1. Gonzalez V H, et al . Am  J O phthalm ol. 2016;172:72 -79. 

100.0

63.0

48.1 51.9 53.3

0.0

25.2

28.9
25.9

17.8

11.9

23.0 22.2
28.9

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

12 weeks 24 weeks 52 weeks 104 week s 156 week s

BC VA im provem ent from  bas el ine in  patients ga in ing <5 le tters at 

Week  12

<5 letter ga in 5–9 lette r gain ≥10 le tte r gain<5  let t er s at  12 

w ee ks

( n= 135 )

5− 9 le t te rs  a t 12  

w ee ks

( n= 79)

>10  l et t er s at  12 w ee ks

( n= 126 )

The EARLY Study

Func tiona l pr ed ictab ility with  an ti-VEGF  see ms  to exist afte r t he first  thr ee  to six inje ction s

Ther efo re , we  hav e to  wa it  5 t o 6  mo nth s a fter  tr eat men t in itiatio n b efo re switch ing… 1

True or False: As a result of the Early study most US retina 
specialists give how many injections

PAT Survey 2023
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Protocol U by DRCR showed that thee was not a difference is vision 
between patients who had combination therapy  with dex implant 
and ranibizumab vs monthly ranibizumab.

True or False:  In Protocol U, there was no difference in visual acutiy 
between patients treated who were phakic vs pseudophakic

False: VA Mean Change: Baseline Lens Status
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Ranibizumab Combination
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Pseudophakic Pha kic

N =  32

N =  25

N =  32

N =  39

N =  32

N =  38

N =  32

N =  26

+ 5.1

+ 2.0

+ 4.1

+ 1.1

*  P-va lue f or  in te ra ct ion  =  0. 08

True or False: In terms of Protocol U, there was no difference 
in the percent of patients who were 2-line and 3-line gainers
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False: Binary VA Outcomes

Combination

Group
(N = 63)

Ranibizumab

Group
(N = 64) P-value

VA at  24  Week s

20 /20  o r bet te r 6% 5% 0. 70

20 /40  o r bet te r 51 % 52 % 0. 80

20 /20 0 o r  worse 6% 5% 0. 70

Change s a t 2 4 We ek s

≥1 5 l ett ers i mprov ement 11 % 2% 0. 03

≥1 0 l ett ers i mp rov emen t 22 % 14 % 0. 34

≥1 5 l ett ers w orse n ing 6% 5% 0. 62

≥1 0 l ett ers w orse n ing 13 % 6% 0. 09

* Pr e-pla nned  seco ndar y ou tcom es 

True or False:  Both anti-VEGF and steroid underperform in 
real-life studies

Adapted from Kis s S, e t a l . Cl in ic al Ophthalmology 2014;8:1611–1621; Brown DM , et a l. Ophthalmology 2013;120:2013–2022; Pearce I, Ophthalmology 2015;122(9):1811–1819; Mi tc he ll  P, e t a l . Ophthalmology
2011;118:615–625; DRCR.net. Ophthalmology 2010;117:1064–1067; Massin P, et al . DiabetesCare 2010;33:2399–2405; KorobelnikJ‐F, et a l. Ophthalmology 2014;121:2247–2254;372:1193–1203; Ohji M, et al . 
Abs tract 4664, presented at ARVO, Fort Lauderdale, Florida, USA; 2012; Brand C, e t a l . Abs tract presented at 16th EURETINA Congress , 8–11 Septem ber2016, Bel la  Center Copenhagen; Bayer Healthcare. Cl in ic al

sy nops is  PO LARIS study. Availableat: h ttps://c linica l tria ls .bay er.com/study /1324 Acc es sed March 2019; Fourmaux E, e t a l . Poster B0498 presented at ARVO 2017 Annual Meeting, 7–11 May 2017, Bal timore, USA; Egan 
C, et al . Br J Ophthalmol2017;101:75–80; Wec ker T, e t a l. Br J Ophthalmol2017;101:353–359.

The disconnect between RCTs and re al-
life outcomes is a  majo r issue with anti-
VEGF treat ments, mainly due to non-

compliance with the tight schedule of 
monitoring and injections that is 

mandator y t o ach ieve best outcomes  

Obse rv at ional  

st ud ie s
In te rv en tional s tudi es

In  re al life , m ean  

nu mb er  of ant i-VEGF 

inje ction s a nd le tte r 

ga in a re  be lo w six

→ Per siste nce  of D ME

DME: 1 injection means 1 letter gain (the 1st year)

False: Interventional vs observational (Real-life) studies of DME 

with  anti-VEGF to date- Observational studies underperform
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False: Interventional vs observational (Real life) studies of DME 

with dexamethasone implant to date: Real life overperforms

The real-li fe outcomes are comparable if not superior to those of clinical trials

DME, d iabeticmacular edema; BCVA, bes t corrected vis ual acuity.
Udaondo P, et al . Pos ter PO213 [s l ide pres entation ] pres ented at AAO, New Orleans, USA; 2013.; Medei ros MD et a l . Ophthalm ologica 2014;231:141–146; Es cobar‐Barranco JJ, e t a l . Ophthalm ologica 2015;233(3–

4):176–85; Guigou S, et al . J Fr Ophtha lm ol 2014;37:480–485; Akn in I, e t al . Ophtha lm olog ica 2016;235(4):187–188;  Chhab lani J, e t a l . Ey e (Lond). 2016 Mar;30(3):426 –430 ; Matonti F, e t al . EurJ Ophtha lm ol. 2016 
Aug4;26(5):454–459; INVICTUS, Comet A, et al . Acta Ophtha lm olog ica February 2019, 10.1111/aos.14057; PREDIAM EX Belloc q D, et a l. Ophtha lm ol Retina 2018;(6 ):567–573; DIMENSION, Akesb i J, e t a l . Sl ides 
pres entation SFO, France; 2017;  Malclès A, et al . Retina. 2017 Apr;37(4):753–760; Callanan DG, et a l. Ophthalm ology. 2013 Sep;120(9):1843–1851; Callanan DG, et a l. Graefes Arch Clin  Exp Ophthalm ol. 2017 

Mar;255(3):463–473; Boyer DS, et al . Ophthalm ology. 2014 Oc t;121(10):1904–1914; Fras er ‐Bell  S, e t a l . Ophthalm ology. 2016 Jun;123(6):1399 –1401.

In real life,  gain with 
dexamethasone i s 

greater than six letters

Observational studies

Interventional studies

Mean number of dexamethasone implants 

Oxford-ARMD

M atonti

True or False: Similar to anti-VEGF, early treatment with 
steroids is associated with better vision sooner

• TRUE

True or False: Treating eyes with better vision is associated 

with better final vision
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True:What may favor good functional results?
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VA, v isua l  ac u i ty.

Kod j ik ian  L , et a l . Biom ed Res  In t. 2018 Aug 28;2018:8289253.

n=1,703 eyes

Adapted  from  Kodj ik ian  et al , 2018.

Combination therapy: A subset of the 
Reinforce dataset

Real life study USA:
REINFORCE: A Prospective 

Multicenter Study of Dexamethasone Intravitreal 

Implant (DEX) in Diabetic Macular Edema (DME)

M ichae l A. Sing er, MD1 ; Pra vin U. Du gel , M D2;  How ard  F. F ine , M D3; An ton io Ca po ne,  Jr., MD4 ; Jo hn M altm an, Ph D5

30
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Introduction

• Dexamethasone intravitreal  implant (DEX) has shown efficacy in patients wi th diabetic macular 
edema (DME) in control led trials

• Data on real-world outcomes in DME patients receiving DEX as monotherapy or adjunctive 
therapy are limited 

Study Objective

• To assess the e ffectiveness, safety, and real-world use of DEX in clinical practice in patients 
with DME

2017 R etina World  Congres s , S inger et a l

Study Design / Methods

• Prospective, multi center, observati onal registry  study

• Study did not provide, nor require by protocol,  any treatment beyond the init ial DEX t reatment requi red for regist ry 

inclusion

• Ocul ar hi story, treatment,  and outcomes data were collected at the pat ient’s first DEX injection and each 

subsequent v isit up to 1 year

• Assessments and schedule of  follow-up v isits  at the discreti on of the physician

• Amount of data collected depended upon the number of foll ow-up visits

• Snellen visual acuity was converted to approximate ETDRS letters for analysis  us ing the method of  Gregori et al1

Primary Endpoints

• Mean maximum BCVA change (best improvement) from baseline following each DEX inject ion

• Percentage of pat ients with ≥15-letter improvement in BCVA

• Average improvement in BCVA (area-under-the-curve [AUC] approach)

2017 Retina World  Congress , Singer et a l

DEX Usage

Frequency Distribution of Number of DEX 
Injections Administered During Year 1
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Number of DEX Inject ions

in S tudy Eye

• Mean DEX inject ion frequency was 2.0 (± 1.1, 
SD) injections in Year 1 

• Mean time between DEX injections was 152.7 

(± 64.5, SD) days

• DEX was used as monotherapy i n 99 (55.0%) 

study eyes

• 81 study eyes (45%) received 1 or more other 

intravit real inject ions during the study

• Most  comm on: aflibercept , rani bizumab,  or 

bevacizum ab 

2017 R etina World  Congres s , S inger et a l
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Mean Peak Improvement in BCVA From Baseline 
After Each DEX Injection
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*E rror bars ind icate 95% CI

P<.0001 P<.0001 P=.0003

(n=168) (n=100) (n=56)

2017 Retina World  Congres s , S inger et a l

Mean Change in CRT From Baseline After 
Each DEX Injection
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P<.0001 P<.0001 P<.0001

(n=133) (n=73) (n=43)

*E rror bars ind icate 95% CI, CR T: Centra l  Retinal  Th ic knes s

2017 Retina World  Congres s , S inger et a l

Other Key Efficacy Endpoints

a Perc entage c a lcu la ted am ong study  eyes  tha t had bas el ine  BCV A wors e than 20/40 and bas e line  CR T >300 µm .
AU C = area-under-the-c urve; BC VA = bes t-c orrected v is ual  acui ty ; C I = confidenc e in ter va l ; CR T = centra l  re tina l  th ic k ness .

Outcome Measure Result P Value

Per cen tag e o f stu dy e yes  with ≥15 -let ter  imp ro vem ent  in BCVA fro m 

ba selin e d urin g t he stud y
36 .0% ( 62 /17 2)

M ean  ave ra ge imp rov em ent  in BCVA fro m b ase line  du ring  the  stu dy 

us ing t he AUC  ap pro ach  (9 5% CI)
3. 6 le tter s (2. 3, 5 .0)

M ean  m axim um  cha ng e in BCVA fr om  ba selin e du rin g th e s tud y (9 5% CI) 11. 7 le tter s (10 .0,  13 .5) < .000 1

M ean  m axim um  cha ng e in CRT fro m b ase line dur ing  the  stu dy ( 95 % CI)
− 137 .7 µ m  (−15 8.2 , 

− 117. 3)
< .000 1

Per cen tag e o f stu dy e yes  ach ievin g BCVA of 2 0/4 0 o r b ette r a nd  CRT  

≤3 00  µm  at  the  sam e visita
19 .4% ( 19 /98 )

2017 R etina World  Congres s , S inger et a l
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Combination Therapy: Similar results in terms of vision and slightly better  drying

Case 2

39

Ag e 48  co mm er cial p ilo t

Ge nder M ale

Ra ce Whit e

Dia gnosis Vit h em e  m ild  DME O D

BCVA 20 /50 -2

Previ ou s O cu lar  

His to ry
ph akic

All case images are courtesy of Dr. Singe r unless o therwise noted.  BCVA = best -corrected visual acuity;  DME = diabetic macular edema; ILM = inner limiting 
membra ne; NPDR = non prolife rative diab etic r etino pathy; RPE = r etinal pigme nt epithelium.

Patient received 3 bevacizumab injections to clear vitreous 
hemorrhage

• BCVA 20/40 → 20/30
• CST324to 298 

• but  patient i s a pilot   and not ices the distort ion

CST =  cen tral subfie ld thickness; mo = months; s/p =  sta tus p ost.

Last bevacizmab 1 month ago ago 1 mo later; (1 month s/p, faricimab)

Faric imab  

x1 
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Faricimab/DEX Implant Within 1 Month

• BCVA 2 0/4 0+ 1 → 20 /30
• CST298  to  27 1

• Patie nt says bub ble s kee ps him  gr oun de d

DEX = dexamethasone. 

1 month s/p, far icimab x3 2 weeks after  Far ic imab #2

Faric imab x1;  

2 wk

Faricimab/DEX Implant Within 1 Month

• BCVA 2 0/3 0 → 20 /20
• CST  27 1 to  24 7

DEX = dexamethasone. 

1 month s/p, faricimab x2 2month after DEX implant

Dex implant

Faricimab/DEX Implant

• BCVA 2 0/2 0
• CST  24 7-27 5

2 mo later; s/p faricimab/DEX combo 4 mo s/p far icimab/DEX combo

observe
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Faricimab/DEX Implant

• BCVA 2 0/2 0
• CST  27 5-26 9

4 month; s/p faricimab/DEX combo 6 mo s/p far icimab/DEX combo

observe

Faricimab/DEX Implant

• BCVA 2 0/2 0
• CSTT 2 69-26 8

6 month; s/p faricimab/DEX combo 8 mo s/p far icimab/DEX combo

observe

Faricimab/DEX Implant

• BCVA: 20/ 20+ 3
• OCT  2 68

8 month; s/p faricimab/DEX combo 11 mo s/p faricimab/DEX combo

BCVA:20/20+3    OCT 275
OCT 268-275

observe
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Conclusion: Dexamethasone intravit
L ab el i n f irst  an d sec on d  lin e

EFFICA CY

• In ter ven tiona l stu die s: no t in fer iorit y to ant i-VEGF in R CTs1-3 

• Ob ser vatio na l (r eal -life ) stu die s: g ood  ou tcom es , go od  obs erv atio nal resu lts v ’s  an ti-VEGF4

• Oz urd ex is e ffec tive a nd  ha s ra pid  ons et o f a ction 5

• Du rat io n o f e fficac y up  to  6 m on ths 5

SAFETY  (G en era lly pr ed ictab le, t ran sien t a nd ma nag eab le s ide e ffe cts)

• Hyp ert ens ion:  ra rer  in DME, top ic al tr ea tme nt alon e su fficie nt in  97 %, de tect ed afte r t he 1st or 2nd  inje ction  (8 0% o f th e 

hy per ton ic ca ses) 6,7

• Ca tar act: Oz urd ex pe rm its a  go od con tro l of DME d ur in g s urg er y (n o w orse nin g o f th e DM E af ter  the  sur ge ry & no d ela y in 

visu al r eco ver y)8-10

LESS B URDEN

• Le ss in tra vitre al in jectio ns, the ref ore  les s visits , th an a nti -VEGF11-14

• Bett er obs erv anc e?15

FAVOR ABLE COST/ EFFECTI VEN ESS R AT IO  FO R THE SOCIETY AND THE PAYO RS16-18

VE GF , vascul ar  end oth eli al gr owt h fact or
1.  C all anan D S, et  a l.  G rae fes  Ar ch C lin  Exp  O pht halm ol 2017 ;25 5(3 ): 463-73;  2 . Gi ll ies M C,  e t al.  O pht hal mo logy 2014 ;12 1(1 2): 2473 -81;  3 .Fr ase r-Be ll S,  et al . Oph tha lm olog y 20 14;1 21( 12) :24 73-81.  4 . Ko dji kian  L,  et  al.  B iom ed Re s I nt . 2018 Aug  

28; 2018 :828 9253.  5 . Pa cell a,  et  a l.  O pht halm ol Eye  D is.  20 16;  8:  1 1–16.  6 . R ezkall ah A,  et al.  J G lau com a 20 19;2 8(1 ): e5-e9.  7 . R ezkall ah A,  et al.  Saf odex2 R eti na.  202 0. 8.  Pa nozzo et  al .  Eu r J O pht halm ol.  201 7;2 7(4 ): 433-437.  9. C alvo et  al .  
R eti na.  201 8; 38( 3) : 490 –496.  10.  Fu ri no et al . J O pht hal mol . 2017 ;20 17:4 896036 . 11.  C all anan D S, et  a l.  G rae fes  Ar ch C lin  Exp  O pht halm ol 2017 ;25 5(3 ): 463-73;  1 2. G ill ie s M C,  et al.  Oph thal m olog y 201 4;1 21( 12) :247 3-81;  1 3.F ras er-Be ll S,  et al . 

O pht halm ol ogy 2014; 121( 12) :2 473-81;  1 4. Ko dji kian  L,  et  al.  B iom ed Re s I nt . 2018 Aug  28 ;201 8:82 89253 15 .  B ased on auth or’ s our  opi nio n. 16.  Loza noLópezV ,  et  a l.  A rch  So c Esp  O ft alm ol .  201 5 Ja n;90 (1) : 14-21 17.  C avusogl uSeze nS,  et  a l.  
Va lue He alt h. 201 5 N ov; 18( 7): A4 22 1 8. Squ ir es H,  et  a l.  B r J O pht halm ol.  201 9 F eb11
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AVD-104 for Geographic Atrophy: 

Glyco-immunologic Modulation 

of Macrophage Activity

DERBY, O AKS, and G ATHER

Complement Inhibition Is Efficacious, but AEs May Suggest 
Another Approach Is Needed1-4

2
aReduction in GA lesion g row th rate . bDERBY and OAKS results . 
AE (Adv ers e ev ent), CNV (Choroidal neov as cula riz ation), EM (Ev ery  m onth), EOM  (Every other month), GA (Geogra phic atrophy)

Trial Drug
↓ in GA vs sham 

(%)a

Rate of C NV 
Conversion

Peg cet ac op lan E OM
(2 4-m on th d ata )

1 6% -1 8%b 7 %

Peg cetac op lan E M
(2 4-m on th d ata )

1 9% -2 2%b 1 2%

Ava cin ca ptad  pe go l 2 m g E OM

(2 4-m on th  d ata )
1 9% 4 %

Ava cin ca pt ad  pe go l 2 m g E M

(2 4-m on th  d ata )
1 4% 7 %

Ava cin ca pt ad  pe go l 4 m g E M
(1 8-m on th d ata )

3 0% 1 6%

Reported AEs

*Post-mar keting AE with pegcet aco plan in the US  
(ASRS listserv, July 15, 20 23)

Incr ea sed  CNV  co nver sio n

Inf lam m ati on

Ische m ic op tic  neu ro pa th y

Occl usive  vascu lit is*

1. Pate l SS, et al. Eye (Lond). 2023;10.1038/s41433-023-02497-w. 2. La nger HF, et a l. Blood. 2010;116(22):4395-4403. 
3. Apellis  Pharma ceutica ls Inc ., 2022. Ava ila ble a t: https://investors .apellis .com/news -re leas es /news-re leas e-deta ils/a pellis-announc es-24-month-results-show ing-inc rea se d-effects
4. Kha na ni A. Ora l presentation a t: Am erica n Academy of Ophthalm olog y (AAO) Annua l m eeting ; Novem ber 2023.

Reduction of complement  ov eractivation shows efficacy  
but  may increas e t reatment-as sociat ed side effects

Siglec Receptors on Macrophages Control Polarization1-4

3ITIM (Imm unoreceptor tyros ine-based inhibitory motif)

SIGLECS = Sialic acid–binding immunoglobulin-like lectins

Siglecs bind sialic acids 
presented on other cells 

to identify them

Siglec activity: 

Inhibits inflammation

Repolarizes macrophages 
to a resolution phenotype

Siglecs have 
inhibitory signaling pathways 

(ITIM) similar to PD-1 
receptors on T-cells, which are 
targeted by oncology immune 

checkpoint inhibitors (ICI)

Receptors expressed on all  immune cells  that are a pri mary mechanism of i mmune resolution

1. Croc ker PR. Nat Rev  Im munol. 2007 Apr;7(4):255-66. 2. Pillai S. Annu Rev  Im munol. 2012;30:357-392. 3. Gray  M A, et al. Nat Che m Bio l. 2020;16(12):1376-1384. 
4. Ma ca uley MS. Nat Rev  Im munol. 2014;14(10):653-666.

Macroph age  

Siglec
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Sialic acid patterns are like cell barcodes 

Macrophage Siglecs bind sialic acids on other cells 
to recognize them as either “self” or “non-self”

4

Siglecs Recognize Sialic Acids on Other Cells
“Self” o r “ non-self” patterns modulate macrophage activ ity

“Self”

Hea lth y an d 
na tive  bo dy c ells

“Non-self”

Disea sed , da ma ged , 
an d f or eign  cel ls

Immune system 
OFF

Immune system 
ON

Sialic acids (moiet ies of glycan sugars) 
are on all vertebrate cell surfaces 

as immune markers

Ma ca uley  M S. Nat Rev  Im muno l. 2014;14(10):653 -666.

• Nanoparticle coated with high-affinity polysialic 
acid ligands 

• Tunable multivalent selectivity for desired Siglecs

• Biodegradable PLGA co-polymer core creates 
surface attachment and enhances durability and 
is established in IVT injection application1

• PEG polymer enables high density and proper 
or ientation of ligands

• Amide, azide and other conjugation linkages

I 13
1. Ozurdex. Package ins ert. AbbVie; 2022.

100nm

Molecular weight ~20 kDa

Ligands

Core & Linkers

Confidential

HALOS -Generated Lead: AVD-104, a Polysialic Acid-Coated 

Nanoparticle that Inhibits Siglecs on Macrophages and Binds CFH

I 11

Ju n cti on al Zo n e Edge  of  GA

C5-9 (MAC) Activated Microglial Cel ls Activated Macrophages

In the GA junctional zone, not all 

photoreceptors/RPE cel ls are dead – 
some may be dying, stunned, etc.

Rescuing the cells that are not yet dead 

may enable functional  and structural 

stabi lization or improvement

GA junctional zone is measured by hyper 

autofluorescence

Confidential

CO MP LEME NT

DA PI

He alt hy

E
d

g
e

 o
f
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A

Ju n cti on al Zo n e

M IC ROG LIA

DA PI

M ACRO PHAGES

DA PI

Addressing Disease Progression in the Junctional Zone is Critical 

for an Effective, Disease Modifying Treatment for GA

Bonilha, V., Bel l , B., Hu, J. e t a l. Geographic  Atrophy: Retinal  Cel l Bio logy  (2020)
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AVD-104 Employs a Dual MOA to Treat GA
Modulating cellular  and humoral parts of the immune  re spo nse

7CFH (Com plem ent factor H), GA (Geog raphic atrophy ), MAC (Membra ne a ttac k complex), MOA (M echanism  of a ction)

Cellular Arm Humoral Arm

Acti vati ng C FH 

t o no rm al ize an d 

in hib it co m ple me nt  fac tor  

ov erp r odu ct ion

Inh ibit ing

ov era cti ve m acr op ha ges 

an d r ep ola rizin g t o t he 

r esol ut ion  ph eno typ e

No Safety Signals Seen in Ongoing 9-Month Repeat-Dose 
IND Toxicology Study

8EOM (Every other m onth), GLP (Good Laboratory Pra ctice), IVT (Intrav itreal)

AVD-104 (GLP) IVT i nj ections  in non-human 
primates  (9-month study)

Treatment Dosing Clinical Dosing

Lo w d os e (mo nth ly) 0 .5  mg /ey e 1  mg /ey e

M id d os e ( EOM ) 1  mg /ey e 2  mg /ey e

Hig h d os e (E OM ) 1 .5  mg /ey e 3  mg /ey e

No st ructural abnormalities 
or f unctional changes

Unpublished Aviceda data  s ubmitted for peer -review public ation.

Con trol  (Af te r 6 th Inj ect ion ) Lo w Do se ( Aft er  6th Inj ect ion )

M id Do se ( Aft er  3rd Inj ect ion ) Hig h Do se ( Aft er  3rd Inj ect ion )

9AMD (Ag e-re la ted mac ula r deg ene ration), BCVA (Best-correc ted visual acuity), FAF (Fundus autofluorescenc e), GA (Geogra phic atrophy), IVT (Intrav itreal)

SIGLEC Phase 2a US Clinical Trial for GA Secondary to AMD*

Trial Design: First-in-Human, Single-Dose Safety

Month 1 2 3 4 5 6 7

Day  1 
1  IVT  do se o f AVD-1 04

F oll ow-u p
3  mo nth s of  saf ety

1  mo nth  of  saf ety to en roll  n ext  d ose  coh ort

Cohort 1
(0.1 mg)

Cohort 2 
(0.5 mg)

Cohort 3
(1.0 mg)

F oll ow-u pDos e

F oll ow-u pDos e

F oll ow-u pDos e

Cohort 4
 (3.0 mg)

F oll ow-u pDos e

M ult icen te r ( 6 US  site s), o pe n-lab el,  
single -d ose s tud y, 3 0 p at ien ts

Pri ma ry En d po int s

S afe ty a nd  tol er abil ity ( ocu lar  an d 

syst em ic) , d ose-lim it ing t ox icity

S eco nd ary E nd po in ts

E ffic acy ( cha nge s in BC VA a nd  GA b y 
FAF ), b iom ar ke rs

Inc lus ion  Crit er ia  

*NCT05839041.

C en ter -in volvin g GA sec ond ar y 

t o dr y AMD

BC VA 20 /80 -2 0/80 0

Le sion  size m us t b e lar ge r t han  

1 .25  m m2
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I 18
Source: Unpub lished Aviceda data.
Note: All  patients enro lled had advanced GA in both eyes .

Cohort 1
(0.1mg)

(N=3)

Cohort 2
(0.5mg)

(N=9)

Cohort 3
(1.0mg)

(N=9)

Cohort 4
(3.0mg)

(N=9)

Tot al

(N=30)

St udy Eyes:

Females n (%) 1 (33.3%) 8 (88.9%) 6 (66.7%) 4 (44.4%) 19 (63.3 %)

Males n  (%) 2 (66.7%) 1 (11.1%) 3 (33.3%) 5 (55.6%) 11 (36.7%)

Age (Years) ( Mean) 74.0 82.7 81.9 81.0 81.1

BCVA (Mean) 33.7 39.1 37.1 37.3 37.4

GA DDAF  Area in mm2 (Mean ) 37.7 13.0 15.5 13.5 16.4

GA Peri-lesion al Area in mm2 (Mean ) 0.59 0.64 0.40 0.28 0.46

Pa tients w/ Mu ltifocal GA Le sions n (%) 3 (100%) 5 (55.6%) 5 (55.6%) 6 (66.7%) 19  (63. 3%)

Fellow Eyes – All Pat ients Had Bilateral GA:

BCVA (Mean) 59.3 44.7 66.1 52.3 54.9

GA DDAF  Area in mm2 (Mean ) 28.1 16.3 10.8 10.8 14.3

GA Peri-lesional Area in mm2 (Mean ) 0.36 0.17 0.16 0.11 0.17

Confidential

SIGLEC Phase 2a US Clinical Trial for GA

Part I Demographics & Baseline Data

I 18
Source: Unpublished Aviceda data.
Note: All  patients enro lled had advanced GA in both eyes .

Cohort 1
(0.1mg)

(N=3)

Cohort 2
(0.5mg)

(N=9)

Cohort 3
(1.0mg)

(N=9)

Cohort 4
(3.0mg)

(N=9)

Tot al

(N=30)

St udy Eyes:

Females n (%) 1 (33.3%) 8 (88.9%) 6 (66.7%) 4 (44.4%) 19 (63.3 %)

Males n  (%) 2 (66.7%) 1 (11.1%) 3 (33.3%) 5 (55.6%) 11 (36.7%)

Age (Years) ( Mean) 74.0 82.7 81.9 81.0 81.1

BCVA (Mean) 33.7 39.1 37.1 37.3 37.4

GA DDAF Area in mm2 (Mean ) 37.7 13.0 15.5 13.5 16.4

GA Peri-lesional Area in mm2 (Mean ) 0.59 0.64 0.40 0.28 0.46

Pa tients w/ Mu ltifocal GA Le sions n (%) 3 (100%) 5 (55.6%) 5 (55.6%) 6 (66.7%) 19  (63. 3%)

Fellow Eyes – All Pat ients Had Bilateral GA:

BCVA (Mean ) 59.3 44.7 66.1 52.3 54.9

GA DDAF Area in mm2 (Mean ) 28.1 16.3 10.8 10.8 14.3

GA Peri-lesion al Area in mm2 (Mean ) 0.36 0.17 0.16 0.11 0.17

Confidential

SIGLEC Phase 2a US Clinical Trial for GA

Part I Demographics & Baseline Data

I 21

Majori ty of Patients Showed Posi tive Visual Gain with Single Injection; Greater Benefi t in Cohorts 3 & 4

Change  in  Bas eli ne  BCVA (Al l Pat ien ts ) Change  in  Bas eli ne  BCVA (Al l Pat ien ts )

Confidential

SIGLEC Phase 2a US Clinical Trial for GA

Efficacy Data: BCVA (1 of 2)

Source: Unpublished Aviceda data.
Note: Single patient in  Cohort 2  los t 13 le tte rs at the M3 v is it.  Loss  o f v ision was not deemed drug related and reso lv ed in subs equent vis its.

B
as

el
in

e

15
 D

ay
s

M
 1

M
 2

M
 3

-2

0

2

4

6

8

B
C

V
A

M
e

a
n

 C
h

a
n

g
e

 f
ro

m
 B

a
s

e
li

n
e

 (
D

a
y

 1
)
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3 mg Cohort 4

+6.5

+4.8

-0.7

+0.1



2/17/2025

5

SIGLEC Phase 2a US Clinical Trial for GA

Efficacy GA: GA Lesion Growth Analysis (DDAF)

I 28

AVD-104 Showed Substantial Slowing of GA Lesion Growth at 3-Months after Single Injection

Mean Change from Baseline (All Cohorts)

DDAF (Area, mm2)

Confidential
*Source: Unpublished Av ic eda data.

Difference in Percent Change from Basel ine (Study vs Fellow Eyes)

DDAF (Area, mm2)

All Cohorts Cohorts 3 & 4
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0.1mg Cohort 1-SE

0.5mg Cohort 2 -SE

1 mg Cohort 3-SE

3mg Cohort 4-SE

0.1mg Cohort 1-FE

0.5mg Cohort 2 -FE

1 mg Cohort 3-FE

3mg Cohort 4-FE

6-month evaluation of efficacy and safety

M ult ice nt er , doub le ma sk ed , randomize d, act ive  

co mpa rato r , ~ 300  p ati en ts,  45  US si tes

Primary Endpo int s

Ra te o f ch ang e f rom  b aselin e in  ar ea  of GA (b y F AF)  

at  mo nth  12  (slo pe  eff icacy) , e valu ation  of  ad ver se e ven ts

Ke y Sec on d ary En dp o int s

Ch ang e fr om  ba selin e in  BCVA (b y ETD RS) a t m ont h 1 2; 

pr eve ntio n o f BCVA los s fr om  bas eline  (m ain tain ed vision < 

15 -let ter  loss; ≥ 1 5-let ter  loss) ; lo ss of  re tina l pig me nt 

ep ithe lium  or  ellips oid zon e a s me asu re d b y SD-OCT a t 

m ont h 1 2

Inclusi on /Exc lusion Cri ter ia

Fellow eye  ma y be  tr eat ed for  GA; n o h isto ry o f CNV 

in stud y ey e; le sion  > 2.5 and  <  17 .5 m m2; BCVA 2 0/3 20  or  

be tte r

AVD -10 4

(1 .0 mg )

0-12 months 12-24 months

AVD -10 4

(2 .0 mg )

Active  com pa ra tor

(Ava cinca pta d p eg ol)

M onth ly M on th ly

Q2 M Q2 M

M onth ly M on th ly

Pre-Phase 3 FDA report to include 12-month 

efficacy,  safety,  and tolerabil ity data

I 29
Note: EOM = Every  other month; ETDRS = Early Treatment o f Diabetic  Retinopathy Study; SD-OCT = Spec tra l domain optical  coherence tomography.

Confidential

SIGLEC Phase 2b US Clinical Trial for GA

Trial Design: Efficacy and Safety Endpoints (Potentially Pivotal)

AVD-104: A New-Wave Dual-MOA Treatment for GA
Repolar izing m acrophages and inhibiting co mplem ent ov eractivatio n to target 
pathobiology in G A

15

AVD-104 (a sialic acid–coated nanoparticle) repolarizes overact ivated macrophages 
and inhibits overamplified complement  system

SIGLEC phase 2a US clinical trial is completed with Phase 2b enrollment complete

No AVD-104 drug-related SAEs (ocular or systemic) have been reported

In Phase 2a there is evidence of a beneficial effect of AVD-104 on GA progression 
and BCVA
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GA:  The basics of diagnosis and 
treatment in the real world

• Carl J.  Danzig, MD

• Rand Eye Institute
• Deerfield Beach, FL

A special thank you for providing formatted 
slides and images for this presentation
• Alexion

• Allegro

• Alzheon

• Annexon

• Apell is
• Aviceda

• Cogni tion

• Galimedix

• Genentech

• Gyroscope (Novartis)

• Heidelberg

• Ionis

• IvericBio

• Ja nssen

• Stealth Therapeutics

Topics for today

• Introduction
• Demographics and Natural course of disease

• Coding

• Imaging  

• Early and mid-phase trials

• Phase III

• Safety

• Real-world cases and decisions
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Age-Related Macular Degeneration (AMD)

•One of the most common causes of severe, 
irreversible vision loss 

•Worldwide prevalence:  196 million in 2020 projected 
to be 288 million in 20401

•Approximately 11 million people in US have AMD

1American Academy of Ophthalmology Preferred Pract ice Patt er ns 2019

4

GA and neovascular AMD (nAMD)

Image adapted from Ambati et al. Nat Rev Immunol. 2013.

AMD=age-related macular degeneration; GA=geographic atrophy; nAMD=neovascular age-related macular degeneration; RPE=retinal pigment epithelium.

CONFIDENTIAL – FOR APELLIS USE ONLY.

Druse 

formation

Neovascularization

RPE 

atrophy

Neovascu-

larization

RPE 

atrophy

Normal retina
Early or intermediate dry AMD

Geographic atrophy

Neovascular AMD

Stages of Dry AMD

• Early

• Intermediate

• Advanced
• Extrafov eal

• Subfoveal
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Early and Intermediate AMD

• Early (H35.3111, H35.3121, H35.3122)
• characterized by a combination of  multiple small drusen, few  intermediate 

drusen (63–124 μm in diameter)

• Intermediate (H35.3112, H35.3122, H35.3132)
• extensiv e medium drusen (63–124 μm in diameter) or one or more large 

drusen (≥125 μm in diameter) with any  pigmentary  abnormalities

1American Academy of Ophthalmology Preferred Pract ice Patt er ns 2019

Advanced AMD

• Extrafoveal (H35.3113, H35.3123, H35.3133)
• Pat ients usually  have good central vision in absence of other pathology

• May have diff ic ulty with near-vision activities

• Fovea-involving (H35.3114, H35.3124, H35.3134)
• Central v ision is of ten moderately  or severely impaired

• approximately 10% of all A MD-related visual loss of 20/200 or worse

1American Academy of Ophthalmology Preferred Pract ice Patt er ns 2019

• When secondary to age-related 
macular degeneration (AMD), GA is 
defined by the presence of sharply 
demarcated atrophic les ions of the 
outer retina 

• Lesions result from the loss  of 
photoreceptors, retinal pigment 
epithelium (RPE),
and underlying choriocapillaris 

• These anomalies lead to  
irrevers ib le vision loss 

Fle cke n stein  M , e t al .  Ophth almo log y.  2 0 18 ;12 5:3 69 -9 0 
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GA is an advanced form of age-related macular degeneration

Early non-neovascular AMD 

combination of multiple small 

drusen, few intermediate 

drusen (63-124 m), 

or mild RPE atrophy

Intermediate AMD 

large drusen (>125 m), 

presenting as sharply defined, 

usually round or oval areas of 

atrophy in the RPE

Advanced AMD 

may present as neovascular 

disease or geographic atrophy (GA). 

GA is characterized by large, 

confluent regions of atrophied RPE 
AMD=age-related macular degeneration; RPE=retinal pigment epithelium 

Ambati J, et al. Nat Rev Immunol. 2013;13:438-51. Images from: https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/AMD.htm   

https://imagebank.asrs.org/file/6296/age-related-macular-degeneration-geographic-atrophy 
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Images from: https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/AMD.htm; https://imagebank.asrs.org/file/6296/age-related-macular-degeneration-geographic-atrophy 

GA progression is 

relentless

Courtesy: Frank H olz , MD
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How to Follow Patients with GA 

• OCT, OCT, OCT

• Fundus Autofluorescence Photos
• Can use Blue Peak Autofluorescence (but not  for clinica l tr ials)

• Fundus Color Photos



2/17/2025

5

Normal Anatomy

How do I identify the Foveal Center?

Foveal  depression

How do I identify the Foveal Center?

Ganglion cell complex tapers to a point on 
either side of foveal  center
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How do I identify the Foveal Center?

Triangular outer nuclear complex 
(triangle with base down)

How do I identify the Foveal Center?

Elongated photoreceptor outer segments 
“bumping up” ellipsoid zone and external limiting 
membrane
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Adapted from reference 2Adapted from reference 1

Imaging studies identify the clinical features of GA

A. Fundus photograph of geographic atrophy
B. Detection and quantification

of atrophy on FAF

ETDRS=Early Treatment Diabetic Retinopathy Study; FAF=fundus autofluorescence; GA=geographic atrophy.

1. Fleckenstein M, et al. Ophthalmology 2018;125:369-390.

2. Danis RP, et al. Invest Ophthalmol Vis Sci. 2013;54:4548-54. .
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Degeneration of RPE and photoreceptor cell death are key 

features of GA

Severely decreased 

FAF over areas of 

atrophy is spatially 

confined to a loss of 

photoreceptors on the 

SD-OCT

Adapted from Holz FG, et al. 2014.

GA=geographic atrophy; RPE-retinal pigment epithelium; FAF=fundus autofluorescence.

Holz FG, et al. Opthalmology. 2014;121:1079-91. 
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Post hoc Analysis: Methods

cRORA

iRORA

Residual 

RPE
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Non Foveal Centered GA? 

Use OCT!

Note loss of outer retinal layers, loss of RPE, and 
choroidal hypertransmission to right of green arrow

Non Central GA? 
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Use OCT!

Here t he region of ou ter retinal  lo ss,  R PE loss , and hyp er-
transmissio n (green  arrow ) is  clearly away fro m foveal 
center (vertical  green  line)

Determining Lesion Size:  Region Finder

Cavitations: Not CNV

Note i rregular shaped hyporeflective 
spaces corresponding to degenerative 
cavi tations (tip of arrow)
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How Do You Manage an Eye That Develops 
Wet AMD During Ongoing GA Treatment?

H ah n P,  ed.  AS R S  2 024  Pr ef er e nce s and  T r en ds M em b er sh ip S ur ve y.  C hi ca go,  IL .

SYFOVR E (pegcetocoplan) and IZER VAY 
(avacincaptad pegol)

Real-world clinical challenges

● GA les ion (s) characteristics  and treatment  ri sk:b enefit  
– Sa fety concerns….I OI/CNVM

● Bi lateral  GA
– Treat better eye or worse eye first?
– Sa me day bila tera l treatment?

● GA and co nco mitant wet AM D eye treate d w ith anti-VEGF
– Should we treat these patients?
– When to trea t for G A and when to treat for wet AMD? Sa me day?   Alterna te?

● Patients  with h is tory of vi trectomy
● Patients  with s igni ficant glaucoma or  history of glau co ma sur gery
● Patients  with con cur rent p ort delivery system

73 y.o female….monocular

● BCVA 20/30 OD , CF O S
● Hx untreated CNVM OS w/ disciform scar

October 
2022

→ August 

2023
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87 y.o. female….20/40 ou…GA is growing OU

87 y.o. female 20/400 od, 20/200 os
co mplaining o f worsening vision, and depressed

78 y.o retired male; hx wet AMD OS

Bas elin e 7 months 1 yea r 8  months 2 yea rs  3 mont hs 3 yea rs  4 mont hs

Lesion
area

0. 15 m m2 0. 27 m m2 0. 34 m m2 1. 49 m m2 5. 09 m m2

Dis tance  to
fo ve a 

ce nt er
10 01 μm 93 5 μm 85 9 μm 57 1 μm 50 3 μm

BCVA 20 /30 20 /30 * 20 /40  -1 20 /40  -1 20 /40  -1


