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Lucentis (ranik b injection)

6.1.5 Clinical Microbiology
This is not an sntimicrobial. Not applicable.

6.1.6 Efficacy Conclusions
The submitted Phase 3 studies in BLA 125156 Lucentis (rambuumab injection) dermmonstrate the -
eHicacy for the use of ranibizumab 0.5-mg in the treatment of neovascular age-rclated macular
degencration. L .

. 2

These studies both demonstrated an approximaiely 30% treatment cffect of ranibizumab 0.3-mg
and 0.5-mg compared to sham and verieporfin PDT, respectively, for the primary efficacy
endpeint, the proportion of subjects with a loss of fewer than 15 letters in the best corrected:
visual acuity scorc at Month 12 compared with baseline.

Appears This Way
On Original -
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7 INTEGRATED REVIEW OF SAFETY

7.1  Methods and Findings :k_:',_,_
The Phase 3 studies presented in this Biologics License Application, FVFZS@'Zg and FVF2598g,
included 754 safety evaluable patients. In Study FVF2598g, subjects were tollowed monthly
from Day ¢ through Month 12 and reccived an average 12 of a total 13 possible intravitreal
rzaibizumab injections. The number of treatments received was slightly lower for the sham-
injection group compared with the ranibizumab groups. There was no imputaticn of missing
values due to patient discontinuation or missed visits perfonned in the safety data set. in Study
FVF2587g, subjects were followed monthly 25 well, The mean number of injections in the
ranibizumab and sham intraviweal injection groups was approximately 12 for each group.
\

- NP
Safety was assessed through the summary of ocular und non-ocular adverse events, sefdous
advurse events, ocular assessments, deaths, laboratory test results, vital signs, and antibodics to
ranibizumab. Safely analyses included all subjects who received at least one ranibizumab or
sham injection. Unless specified otherwise, safety analyses were performed for the safety-
cvalusble subjects. Subjects were unalyzed according to the actual lreatment teceived. Safety
surmaries for this Clinical Stady Report inctude data from the ficst treatment year.

In Study FVF2598g, the safety evaluable population was defined as randomized subjects who
received at least one treatment with study drug. Treatment group assignment as fotlows:
» Sham: subjects randomized to the shem-injection group who received & sham injection
on Day 0 '
= 0.3 mg Ranibizumab; subjecis randomized to receive 0.3 mg ranibizumab or subjects
who were randomized to sham but received 2 0.3 mg injection of ranibizumab on Day 0
in error . .
» (.5 mp Ranibizumab: subjects randomized to receive 0.5 mg ranibizumab or subjects
who were randomized to sham but received a 0.5 mg injection of ranibizurnab on Day 0
in error

in Study FVF2587g, the safety-evaluable population was defined as randomized subjects who

received at least one of the following treatments: mnibizumab injection, sham intravitreal

injection, active verteporfin PDT, or sham PDT with saline. Treatment sroups for this

popuilation were defined sccording to the Zctual freatment received during the first treatment

year. . L

» 1fa subject received only one type of active treatment (verteporcfin PDT, 0.3 mg
ranibizumab or 0.5 mg ranibizumab), regardless of any sham PDT or shom intravitreal =
injections received, the subject’s treatment proup was the active treatment received.

» [If 2 subject received a combination of different active treatments, régardicess of any sham
PDT or sham intravitreal injections received, and one of the active treatments received

98
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Luceatis (ranibizumab injection}
was the treatment the subject was randomized to, the subject's lrcatment group was as
randomized.

» Ifasubject received a combination of different active treatments, regardiess of any sham
PDYT or sham intravitreal infection received, and none of the active treatments teceived
was the treatment the subject was randomized to, the subject’s treatment group was the
first active freatment received.

¢ IFasubject did not receive any active treutment but reccived any-cémnbifiation of sham

" PDT or sham intravitreal injection, the subject™s treatment group waS\as randomized.

In Study FVF2598p, the most common ocular adverse events in the study eye reported more
frequently in each of the ranibizumab groups than in the corresponding control groups in both
studies were conjunctivat hemorrhage, eye pain, increased 1OP, ratinal disorder, and vitreous
floaters. Many of these adverse advents appear 1o be related to the conjunctival anesthotic or
intravitreal injoction procedurcs.

Key serious ocular adverse events ol endophihalmitis, intraccufar infliAtmation, retinal
detachment, retinal tear, increased [QP, and traumalic cataract were all uncommon in
ranibizumab-treated subjects {reported in < 1% of subjects for each event). Per injection rates for
the serious adverse events of endophthalmitis, intraocular inflammation, retinal detachment, and
fraumatic cataract were all very tow (£ 0.12% per injection in each dose group).

A trend in introocuizr inflammation adverse events was observed, with rates of approximately
10% 15% in the ranibizumab groups compared with rates of approximatety 3% or L0% in the
verteporfin PDT or sham-contrel groups, respectively. However, the reported intraocular
inflammation adverse events were generally mild in severity, The incidence of intraceular
inflaramation adversc cvents was consistent with the results based on slitiamp examination.

As expected with .z drug mjactcd infeavitreally, there was a smal! trend in increased IOP adverse
events toward higher rates in the ranibizumab groups than in the control groups, with no
difference in frequency or severity observed between the two doses. Most of these events were
mild to moderate in severity.

Appears This Way . .
On Qriginal
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7.1.1 Deaths
Three deaths occurred during the first treatment year of Study FVF2598;. One subject in the 0.3
mg ranibizumab group died from a heart attack. The other two subjects were both in the
ranibizumah 0.5 mg group; 1 subject died as a result of a smail bowel infarct and the other died
from chronic asthma / chronie obstructive pulmonary disease {COPD).

N

Seven deaths occumred during the fitst treatment year of Study FVF2587¢.

.

Table 7.1.1-1 Deaths Occirring during Phase 3 Studies

TSRl ;
S shisa iy
Totat 0 {0.4%) 2 (9.E%) 2 {1.4%) 3 (2.2%) 2 {1.4%)
Cardiac Arrest Q -0 [{] = 1{0. 1y 1(0.7%} Q.
Cardiac Failure 0 0 1} 1] . 0 1 (0.7%)
COrD a D | (0.4%) 1{0.7%) 1] _ Q
Myocardial infaretion 1] 1 (0.A4%) 0
Respirafory Arrest ¢ 0 0 .o _1{0.7%) ]
Small bawel infarct .5 0 t (0.4%)
| __Viral Syadrome ° 0 1] 2] 1 (0.7%) )
Warsened of chranie CHF 0] 0 [ [ 0 1 (0.7%)

Revicwer’s Conmtment: ,
There were considerably more deaths in the FVF2587g trial though there were no Imbalances in
the caitses or association fo treatment noted.

The deaths were not considercd to be velated to therapy.

Appears This Way .
©n Original
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7.1.2 Other Serious Adverse Events
Table 7.1.2-1 Study FVF2598g
Scrious Ocular Adverse Events in the Study Eye during the First Treatment Year
Safety Evaluable Subjects

508215 : 104005 30 lotier loss of vision 99 Noac
508037 105001 Scropls hemnrriagic macular detachment 305 Noac_,
S07441 | 107003 Subretinel bemorrhsge (3] Dase held
308216 103006 30 letter loss of vision - Worsened CNV 246 Nac
S08201 118004 -1 Core} abay necic 319 None
So8130 v -- 125096 30 lotyer toss of vision - Worssned AMD 32 _| None
508220 113005 30 leteer loss of vision ~ Worsened AMD 239 Dose held
S08212 144002 |30 letior loss of vision - Worsensd AMD 94 .| Dose held PDT
S08366 143001 | 30 Tokee loss of vision — Worsened AM D 155 Dase held
S0B133 164002 Progression of AMD 57 Bose held,
e D/C study
802796 185005 - 30 letter Inss of vision — Worsensd AMD 127 None
502201 t88006 30 letter Joss of vision — Worsensd AMD 62 None
Ao aimg
507348 La1001 30 ludter loss of vision - WA i AMD 126 None
S08127 ‘102005 3¢ letter loss of vision 122 Dase hold
S08217 123002 Iridocyclitis 33 [ Noms
506531 126002 Retioal t=ar 58 Dase held,
: Procedure
508246 131003 30 letter loss of vision - Subretinal fbrosis 127 None
$08326 131013 Increaséd mnraocular presgure 235 None
§ 808208 141014 30 letter loss of vision Vit henmn'hagc 84 Dose held
808220 i430L1 Endophthalmitis 270 Meds / bu_:;g Y.
143018 30 letter loss of vision — Worscned AMD 60 Menc
S08[89 160061 . ridocyclitis - o4 Study drug d/ced
500399 162002 Retingl hemomhage, D ion 15 D/C Study
S08131L 179002 30 letter loss of vision — Worsened AMD | . 148 None
508125 ER3001 30 letter foss of vision — Worsencd AMD 183 None-
508165 e - 184001 . | .RPE Tear / Detachment 30 Mane
508252 19100 Con#l abrusion 343 None
i [ i
$07441 1070a8 RPE Tear / Detachment 33 Dose held
SO08ti0 117002 Hyphema 29 Meds / AC Tap
503246 131012 ....!'Sﬁ" infraocular pressure - 183 Mcds / AC Tap
506530 138002 Iridocyclitis —~ Recurreat 37, 119 | Sndy doug diced |
508208 141005 Accidental penetration of leas with nredle durmg | 63 Cataract extaction
injection
: 141016 Fat ewmbolista, tetinal artery 204 Hospitalization
508336 143017 Oveitis ' 62 | Study diug diced
S08150 15306 30 letfer toss of vision - Upexplained 308 Dose held
S48083 163004 . Endophtbelmitis 66 Meds / Surpery.
800265 167007 Incorrect reute of administration 240 Dogc beld
101
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g
508211 170009 Round i hole - g .| Laser
508252 193003 30 leticr Igns of vision — W d AMD 254 None
{ 503675 200004 30 Iottof Ioas of vision ~Vitreous fismarrhage 210 Norne

_ . Table 7.1.2-2 Study FV§2587g —
Serious Ocular Adverse Events in:the Study Eye during the First Theatment Year
Safety Evainable Subjects -

(SR
- L oA T : D
508214 © - | 321014 30 ictter K Bectinal hemorrhage 43 None
$08430 335003 30 letter loss of vision — Worsened AMD 184 None
508222 4344002 130 letter foss of vision — Unkxplained 29 None
508263 363002 30 lettet 1oss of vision - Watsened AMD % 31 None
508255 65001 30 lettor loss of vision — Worsened AMD 186, 235 Nonc -
S09323 3gL008 Retinal detachment il4, 189 | Surgery, Study
drug dfced
S IR R
507441 303001 Retinal detachment 58 Surgery, Study
. drug d/ced
SOB2iS5 305002 30 letter lous of vision - Worsened AMD 126,169 None
S00444 319007 Vitreous hiemomhege 276 None -
508214 325006 | 30 letter loss of vision — Ungxplained — 1295 None
S08325 354006 Medication Errer . 302 None
508314 364002 Incorrect injection procedure — no lidocaing admin. § 35% None
B R R TR :
S0823S 304003 Mediﬂoﬁ Error .1367 Noac,
508146 32600} Occludsble narrow aogle 04 fridotomy |
808594 .| 334000 Comesd abrasion : ] 29 Medication
SOR211 339004 30 letter boss of vision — Submaculsr hemorthage [ Dosc held,
Surgery
508248 340003 30 letter loss of vision — Warsenad AMDY 92 None
508207 341003 Endephthalmitis 122 Duse held,
. . Preccdure
$08234 349006 Comeal abrasi 296 None
340006 Afferent pupillary defect 357 Study drug and
. Study d/ced
509308 389001 Recnrment uveitis 231,270 Study drug and
- Smdy deed

TSubject’s vision fluctuated hiroughout study and was suspecied of peaking ar certain visits.

Reviewer's Comment: . )
The most frequent cause of & serious adverse event was the loss of 30 letters of vision which was
usually due to progression of macular degeneration. The greatest number of these occurrences
was in the sham- or Verteporfin PDT- treated groups, followed by the ranibizamab 0.3mg- and
0.5 mg-treated groups, respectively. : -

102
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] Table 7.1.2-3 Study FYF2598g
Sertous Qcutar Adverse Events in the Fellow Eye during the First Treatment Year
’ Safety Evaluable Subjects

30 léger [bgs nfw.swu =New CNVM Surgery - TPPV
Elevated intraocular pressure — Postop 327 Medications
§S08201 1 1IE004 | Visual fighd defect —CVA 319 Hospitalization
£08239 12ig07 30 lotter Joss of vision — New CNVM 31 None
SOBI30 | (25008 I 30 letter loss of vision — Mew CNVM 50 POT.D/C Stady
508249 136009 30 [cuu' loss of vision — New CNV\{ 92 POT
- TN Gompie T
508218 s (14005 ki lem loss of vision - Wmencd AMD 218 PDT .
| 507847 E15002 30 letter lnss of vicion - Unexplatned 160 Nouz, resotved
508243 10005 Retinal detschment 299 Surgery
: Recurrent retinal detachment . s 341 Sucgery
508194 176803 30 lciu:r lnss of vision = Wm::ncd AMD 164 DT
‘ - 4.5 R
soszns 1 108004 | 30 Teftor Ibss of vision — Mew CNVI t 66 { PDT
507435 | 112004 1 30 Tetter Toss of vision — Uncxpiained }127 | Nong, resolved

Table 7.1.2-4 Study FVF2587¢
Serious Ocular Adverse Eveats in the Fellow Eye dering the First Treatment Year

Safety Evaluable Subjects
S08314
508214 321006 337 None
S08214 321013 e Tkt Toss of vision Subretinal bemorthage {1 295 Laser tx
S08150 329008 0 tetter {oss of vision - Worsened AMD - ¢ 85 POT
508133 158003 30 Leator Wiy of vivion — Becurrent CRVM . - | &8 PDT, steroid injxa
509326 - 390001 Suddea Fass of vision - B | PDT
508220 362013 50 Tetie loss of vision = ¥ , POT
508214 321007 30 letter loss of-nsmn Worsencd AMD 330 Laser, stecotd injxn
SOR205 342003 30 istter loss of vision | 234 Nane

! Paticnt with shoit term memory loss, d:ﬂmultm assess vidjon,

Reviewer's Comment:
The most frequent cause of a serious adverse event in the fellow eye was the loss of 30 letters of
vision due to progression of macular degeneration in botk studics regardless of treatment group.
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Criginal BLA

Rhea A. Lioyd, MD

125156

Lucentis (rutbizumab injection}

7.1.4 Other Scarch Strategies

No other search strategics were uscd (o analyzce adverse events.

. 7.1.5 Common Adverse Cvents
7.1.5.1 Eliciting advorse events data in the development program
‘The protoco] adequately defined an adverse event. Each investigator evaluated study
pariicipants for adverse evenis, volunteered and elicited, at each mtrnoc,ulur;prms.ure check on
each study visit. An Adverse Event Form was compieted to document a desgription of the event,
onset, severity, freatment tequived, oulcome and relatedness to the use of the study medication.
Checklists were not used.
7.1.5.2 Appropriateness of adverse event categorization and preferred terms
The study utilized the MedDRA preterred terms for adverse event tecording. The teems were
sulficiently descriptive to assess adverse events expected to be expericnced by the study
population. - -

7.1.5.3 Incidence of common adverse evenls

Table 7.1.5.3-1 - e
Adverse Events Occarving in > 1 % of Patients during the First Treatment Year:
Pooled Safety Evaluable Subjects — Study FYE2598g and Study FVF2587g

Blogd snd Lmh:(u: st!ern Disorde;
Anemin 4% 1 A(28%) 11 (2.9%) V7 (4.5%) |
Thrombocylopenia i 0 - ! [1] b a{o8%) | 0
Cardiac Disorders -
Atrial fibrilation e sz 3§2.1%) G{L6%) '} T(l.8W)
| Cardiac failure congestive A (L% 4(2.83%) 3 (0.8%) 5 (1.3%)
Coronary antery discase 5(2.1%) 0 3 {0.8%) 4(1.1%)
Ear and Lxbyrinth Disorders '
Vertiga [ 2@8% | 503w [ 7(19%) 1 _3(0.8%)
Endocrine Nisarders
Hypothyroidism b 2008%) | 2(14%) i 3(0.8%) [}
Eye Disorders . .
|_Abnormal sensation meye 4(L7%) 1 0 6 (1.6%) 1{0.3%
" Altred visual depth perception 3{1.3%; 0 [1] o
Anterior chamber flare 6{2.5%) 0 7 (1.9%) 7{.8%}
Arcus lipoides 0 0 1. __6(16%) 7{1.8%)
Blepharitis 14 (5.9%) 6 (4.2%} 22 (5.9%9%6) 33 (8.7%)
Cataract 26 (11.0%) 10 (7.0%} 37 (9.9%) 43 {11.3%)
| Choroidal ncovascularization 27 {1£.4%) 14 (2.8%) 4(Li%) 8 (2.1%)
Conjunctival bemorthage 130 (58.9%) 65 (45.5%) 261 (69.6%) _|__ 255 (67.3%}
Conjunctival hyperemia 14 (5.9%) 5(3.5%) 19(5.1%) 22 (5.8%)
Conjunctival eduma 3 (L.3%) 2 (1.4%) 4 (1L,1%) 2{0.5%}
I__Cug)um.l vilis 7(3.0%) [1] 7(1.9%) 7(1.8%)
} Conjunctivitis, aliergic 3{f.3%) 1(0.7%) | 3(0.8%) 9(2.4%)
Corneal abrasion 7 {3.0%} 0 6 (1.6%) 11(2.9%)
i1z
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Original BLA

Rhea A. Lloyd, MD

125156

Lucentis (ranibizunab injection)

Corneal dystrophy _2(n.8%) ) 17 {(4.5%) 13 {3.4%)
Cutis laxa 1 (0.4%) [ 4(1.1%) 3(0.8%)
Detachment of retinal pigment epithelivm 30(32.7%}) 5 (3.5%) 26 (6.9%}) 22 (5.8%0)
Drug hyy ivity 4(1,7%) 6 (4.2%) 1(0.3%). 3 (0.3%)
Dry Eye 12 (5.1%) 12 (84%) S 0% 30 (7.9%5)
Eye discharge 14 (3.9%) 4{2.8%) 20 (5:3%) 13 (3.5%)
Eye hetorchapgs 7 (3.0%) [ 2 (0.5%) 3(0.8%)
Eye irritation 43 £18.2%) 8 (5.6%). 40 (10.7%) 40 (10.6%)
Liye pain 57 {24.2%) 24 (16.8%) 110 {29.3%) 105 (27.7%)
Eyc pruritug 20{8.5%) 7 {4.9%) 28 (7.5%) 29 (7.7%)
Eye swelling A(L.7%) 7 (1.4%) 3 (0.8%) 4117
Eyclid margin crusting - 1 (0.4%) [ _6(16%) . 1{0.3%)
Eyelid edema 4{1.7%%) 2 (1.4%) 10 (2.7%%) 9(24%)
Gychid pain__- TOs%) _ | 0 ___ | 3{(08%) 5 (1,6%)
Eychd ptosis 3(1.3%) %) 2 (0.5%)
Eyetids prurilis - ] 3 (1.7%) T@7%), | ~2{05%) _|__2(0.5%)
Forcign body sensation in eyes 27 {11.4%) 15 {10.5%) 49 {13.1%) 49 (12.9%)
| Glancoma T [i] 21{1.4%) 2 (0.5%) 7 (05%)
Injection site hemorthage 3 (L.3%) Iy b B(2A%) 13.(3.4%)
Tntraocular pressure i d 7 (3.0%) 16 (7.0%) 39°(15.7%) 61 {16.1%)
[ridocyclitis o o 0 4{1.1%)
Liitis 16 {6.8%) 2 (1.4%) 22 (5.9%) 25 (6.6%)
Lacrimation { d , 30 (£2.7%)  (4.2%) 41 (10.9%) 35 (9.2%)
Macular degensration 125 (53.0%) 89 (62.2%) 138 (36.8%) 136 (35.9%} "
Macular edema 30 (8.5%) G (3.2%) 4(1.1%) 10 (2.6%)
Mucalar scar . 2 (0.8%) T@07% 1 6(1.6%) S {L.3%)
Maculopathy 19 {8.1%) 5 (35%) 15 (4.0%) 26 (6.9%)
Migraine with aurs [} 2 (1.4%) 0 : [
Ocular discomfort § 7 (3.0%) 1(0.7%) 20 ¢(5.3%) 19 (3.0%)
Ocular hyperemis 16 (6.8%) 1(0.7%) 23 (6.19%) 26 (6.9%)
Optic dise hemarrlage 3(5.3%) [1] 1] . 1]
Optic nerve C/D ratio increased 0 2{1.4%) t 0 : 1{0.3%)
Photophobia 6 (2.5%) 2(1.4%) G (1.6%) 9 (24%) |
Photopsia 13 (5.5%) 8 (5.6%) 14 €3.7%) 11 (2:9%)
Posterior ¢capsule opacification 7 (3.0%) 2(1.4%) 11 02.9%) 9 (2.4%)
¥ keratitis 6 (25%) 2(14%) ). 9(za%) .| 6(16%)
Retinal degeoeration 11 {4.7%) 2 (14%) 21 (5.6%) 23 {6.1%)
Retinal detachment 12 (5.1%) 2 (1.4%) 15 (4.0%) 8 (2.1%)
Retinal disorder 15 (6.4%) 2 (1.4%) 28 (7.5%) 33 (8.1%)

| Retinal exudates ) 18 (7.6%) 5(3.5%) 20(5.3%) 17 (4.5%)

f Retinal hemorchape 101 (42.8%) 6 (53.1%) 66 (17.6%) 66 {17.4%)

| Retinal ederoa 4 (1.7%;) a 5 (1.3%) 1 {0.3%)

| Retinal pigmcatation 1 (04363 0 5 {1.3%} 3 {0.8%)

| Retinak scar 3% 3(2.1%} 5 (1.3%) 3 {0.8%)
Retinal vascular disorder - 7(3.0%) 1(0.7% [i] 6 {1.6%)
Scleral hyp i : 3(1.3%) 0 1 (0.3%) 1 {0.3%)
Sebaccous gland diserder 0 [} 1 (0.3%) 4{1.1%)

| Subretinai fibiosis 24 {10.2%) 27 (18.9%) 33 (8.8%) 28 (7.4%)

_Vision blured 15 (6.4%%) 9 (6.3%) 27 (7.2%) 24 (9.9%)

[13
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Origical BLA
Rhea A. Lloyd, MD

125156
Lucentis {ranibizumab injection) ) ) . =~
Visual acuity redueed 23 (9.7%)_ 21(14.7%) 25 (6.7%) 21 {5.5%)
Vinm| disturbance B 14 (5.9%) 6(3.2%) 30 (8.0%) 30(79%)
Vitreous degenerstion — 3(1.3%) o 2 (0.5%) 1]
Viircous detachnsent 30{12.7%) 26 ([8.2%} 60 (16.0%)- SO (15.6%) _
Vitreous disordez [ 0 4{1.8%) 1 (03%)
Vitreous floaters L4 (5.9%) 6{4.2%) 75 (20.0%) 78 (20.6%)
Vitreous henmnj 3{i3%) 3(2.1%) 8 (2.1%) 8{2.1%)
Vitritia 7 (3.0%) 2 (1.4%) 21 (5.6%) 34 (9.0%}
Gastrointestinal Disnrden
Abdominat discomfert 1 (0.4%) } i) 1{0.3%) -4 (L1%)
Abdominal pain upper T aaaw | 324w o T 1(0.3%)
Coloaic palyp_ - - - 3 {1.3%) 1 (0.7%) .3 {0.B%) 4 (1,1%)
Coastipation - 0 3 (2.1%) T(11%) 4 (1.1%)
Diacthea _ 12 (5.1%) 6 (42%) 16 (4.3%) G (2.4%)
Diverticulum intestinal Q 2(1.4%) e O ]
Dyspapsit 7 (3.0%) X 2.1%) 5 (1.3%) 3 (0.5%)
Grstroesophageal reflux disease 6(2.5%) 1 8(5.0%) 10 {2.7%) 11{2.9%) _ ;
Hemorrhoids 4 (1.7%) 1 (0.7%) i (0.3%) 4 (1. 1%) |
Hiatus herniz f 2 {1.94%) 0 3(0.8%)
Nausea ) 10 {4.2%) T {5.9%}) 20(5.3%} 19 {5.0%)
Si h discombort 4 3{(2.1%} 1] 0
Toothache 4{1.7%) 2 {1.4%;} 3 (0.8%) 3 (0.8%)
Vormiting Z (08%) 6 (4.3%) 6(1.6%) 3 (0.8%)
General Disorders and Admlinisiration Sitc- Caindit(ons
Asthénia 3 (1.7 3 (2.1%6) 3(08%)  f  5( 3%L
Chest pain T{3. q‘i_{;) i ] 7 (1.9%) 4{L.1%0)
Fatigne 4 (1.7%) 2 (14%) 5(L6%). | A, m)
E:esta peripheral P (ER) 0 9 (2.4%) 7 {1.8%)
Pain o - 2{0.8%} ] 4(L1%) 1. 3(08%)
- PyTexia . 2(0.8%) 2 {1.4%) 9 (2.4%) 5 (1.3%} .
Immune Systcm Disorders -
Drug hypersensitivity 3(1.3%) 1 {0.7%) 4(1.1%)} 5{1.3%)
Hypersensitivity . 1(0.4%) 3(2.1%) 6 {1.6%) 6(1.6%)
Seagonal alleepy 2 £0.8%) t 6 {432%} T {1.9%) - 7 (1.8%)
Infections and‘Inftslatlons . :
Broochitis 12 {5.1%} 9 {63%}) 20(5.3%) 23(6.1%)
Bronchitis, chronic [ 2{18%} _ 9 ]
Cellulitis 3{1.3%) 0 S5 {1.3%) 3(0.8%)
Cystitiy t {0.4%a) 2 {1.4%} G {1.6%) 8 (2.1%)
Diverticulibis ) 2 (0.8%) ) b (199 7(1,8%)
Ear infection .. _ 2({0.8%) - 3{2.1%) 4(1.1%) 4(1.1%;5
Fuogal infectton 1(0.4%) . t {D.3%) “4(1.1%) |
Gastroentexitis, viral 5{2.1%) 4 . 6{1.6%) 11 (2.97%)
Ierpes zoster A(1.3%) o1 _1002.7%) 5 (1.3%)
[ Inilucnza 6 (2.5%) 110.7%) 13 (3.5%) 14 (3.7%)
| Kidney infection 4{L.7%) [i] _i._3(08%) 2 {0.5%)
Localised infection S(21%)y (... 0 T3 (0.8%) 4(1.1%)
Nasopharyngitis R L 23(3.7%) 15 (6.5%) - 42 (11.2%) 22 (5.8%)
Preuinonia 10 (4.2%) 5{3.5%) 15 {4.0%) 13 (3.4%)
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Rlhea A, Lioyd, MD
125156

Lucentis (ranibizumab injection)

;o PR

Sinusitis  9{3.8%)  9(63%) 20 (5.3%) 21 ({5.5%)
Skin infection I(13% & 0 1{0.3%)
Tooth abscess i T (1.3%) 0 2(0.5%]) 2(0.5%)
‘Tooth infection 0 [) 4(1.1% 3{0.8%)
Upper respiratosry tract infection 15 (64%:) 6{4.2%) (%) 19 (5.0%}
Urinary Wact infection 12¢5.1%) | 9(6.3%) 21 {5.8%) 18 (4.7%)
Enjury, Polsoning and Procedural Complestions Contrast Media Reaction
Contusion o 6 (2.5%) 5(3.5%) 8 (2.1%} 7{18%}
Excoriation - 2 (0.8%) 1(0.7%) S (1.37%) 5 (13%)
Fall 5(2.1%}) i (0.7%) 7(1.9%) 5¢2.1%)
fip fraciure [\ 0 4 (1.1%) 1 (0.3%)
Muscie strain 6 (2.5%) ¢ 4(1.1%) i {0.3%)
Post procedura] pain . 3{1.3%) 1(0.7%) [ (0.3%) 2 (0.5%)
Skin laceration 3 {1.3%) 2{1.4%) 9 (2.8%) 4 (1.1%;}
Tooth injury ) 0 2 (1.4%) . 2(0.5%) [
Wrist racture 3 (1.3%) [ S 10.8%) 2 (0.5%)
Investigations
Blaed cholesterol increased 41.7%) 2(1.4%) 2{0.5%) 7{1.8%)
[ Blaod glucose increascd 1{1.7%) 3 (1% 9(2.4%) $(2.1%)
Blood pressure increased ). 13(5.9%) J{2.1%) 18 (4.8%) 17 (4.5%)
Heart rale irregular 0 2 {1A4%) 1(0.3%) 0
Prostate specific antigen increased 2{0.8%} 2 (1.4%} 4{1.1%) A(LE%)
Weipht decreased 3(1.3%) 2{1.4%} 2 {0.5%) 0
Metabslism and Nutcition Disorders
Dehydration [ 2 (1.4%) 3 (0.8%) 1(0.3%)
[ Diabeles mellas . [ 1(07%) ] 4{1.1%) 9 (24%)
Gout 3{1.3%) {0.7%) 4{1.1%) 8 {2.1%)
| Hypercholoesterotemia . U5(210% 4 (2.8%) 7 {1.9%) 9 {2.4%)
Iyperdipidetuia 1 (0.4%) 2 (1.4%) 4 {I.1%) 3 (1.3%)
Hypokalemia 4 {1.7%}) 3{2.1%) 7 £1.9%) 2 (0.5%)
| Musculoskeletal and Connective Tissue Disorders
Arthralgia 14 {5.9%} 9 (6.3%) 19 (3.1%5) 18 (4.7%) |
Authrids 14 (5.9%) 5 (3.5%) O (2.4%) 12 (3.2%)
Back pain 13 (5.5%) 3 (9.1%) 22(5.9%) 15 (4.0%})
Bene pain | ) Ak [ 0
 Dursitis 6 (2.5%) 0 {(0.3%) 1(0.3%)
Exostasis [ 2 {1.4%) 0 1¢0.3%)
Joint swelling g%y 7. 0§ 308w 1 (0.3%)
Musche spasms 3(1.3%) 3(21%) 6 (L.6%) 5 (1.3%)
Mynigia 0 7 (1.4%) 0 0
Neck pain 1 (D.4%) [1] 4(1.1%) 5(1.3%)
Osteoathsitis 5 (2.1%) 0 4 {1=1%} 1{0.3%)
Ostegporosis o 5(3.53%) 1(0.3%}) 4{1.1%})
Dain in extremity 7(3.0%) 4{2.3%) 13 (3.3%) 10 (2,6%)
Rowwrcultsyndrome 3(1.3%) 0 4] 3 {0.8%})
Shouldes pain 7 (3.0%) £ (0.7%) &6 (1.6%) 4 (1.1%)
Neoplasms Benign, Malignaut and Unspecifed ach, Cysts sud ;
Basal cell carcinoma BGA%)_ | 2(ta%) | 10(3.7%) ]  G(L6%)
Scbaorrheic keralosis 0 j_2(14%) [ 1{(03%) | 1{03%) |
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Original BLA
Rhea A, Lloyd, MDD
125156
Luccnm (ranibizumab injection) - ~

Skin cancer  4%) 0 3 (0.8%)
Skia papilloma ] [ I o2¢tesy 1 1(03%) | 1(0.3%)
Netvous System Disorders o
DlZ?lness 16(6.8%) 4 {2.835) 14 (37363 2 {3.2%)
Head - 15 (6.4%)_ 7 (4.9%) I5(98%) 25 (6.6%y |
Syncope {1 7%} 3(2.1%) 2(05%; | . 6(l.6%)
Transient ischemnic attack 0 2 (1.4%) [] 2 (0,5%)
Psychigtric Disorders - )
Amicty L 1 (0.A%) 8(5.6%) 13 (2.9%) 11 (2.9%)
| Depression B (3.4%) [ 7(4.9%) %{2.4%) 12 {3.2%}
* | Tnsomnin 7(3.0%) 2 (14%) B (2.17%) 14 {3.7%)
Renal and Urinary Dlsorders
| Nephrolithiasi } 0 [ 3021%) i_ M"F—_
Renal cyst I 0 i 3(2 E%} i {0.3%)
Reproductivi System and Breast Disorders
Berign prosutic hyperplasia | I 4__*;{._) b 3 (0.8%) [ 8(2.1%)
Protatilis | 0 {___2ila%) 0 b 100.3%)
| Respiratory, Thoraclc and Mediastinal Disorders
Astama 2 {0.8%) 3{2.1% 8 (2.1%) 7 (1.8%)
ﬁ:::::::tmcnvc airways disease, 1 (0.4%) 21.4%) o 1 (2.?%)
Chrunic abstructive prlmopary disease [0 1{0.7%) 3 (0.8%4) 4(1.1%)
| Cough e 3 J0(42%) 8 (5.6%) A2 (8.5%) 20(5.3%)
Dyspnea (A% F a(z8% 10 (2.7%) R(Z.1%)
Emphystma 0 3 (2.1%) 1 (0.3%) 2 (0.5%)
Bpistaxis ) 2 (14%) 2 (0.5%%) 1(0.3%)
Hypoxia o 3 (1.35) g 2 (0.5%) [}
Pharyngolarygeal prin t (0.4%) 4 {2.8%) 3 (0.8%) 3 (0.8%)
_Rhinitis allcrgic [ 211.4%;3 0 Q
| REinomrhea o 3(1.3%) 1(0.7%) 7 (1.9%) 2(1.1%)
Sinus congestion R T 5] 0 5(1.3%) 2 (0.5%)
Skin and Subcutaneaus Disordecs
Actinic keruiosis 6 (2.5%) 1 (0.7%) 4 (1.1%4) 1{0.3%)
Decubitus vleer 0 2 (14%) 1] 0
Priritus -~ 7" ° 2 (0.3%) 1 (0.7%) A (1.1%) 8 (2.19%)
Rash 9 (3.8%) "4 (2.8%) 9 (2.4%) £ (2.1%)
Surgical and Medical Procedures .
Nasal ginus drainage . | 0 i 1] 1 0 1 501.3%)
b Disorders .
H ion 23(9.7%) 12 (8.4%) 23 (6.1%) 29 (7.7%)
Hypotension 4(1.7%) 3{2.1%) 3 (0:8%) 0
Qrthostalic hypotension 0 2 (1.4%) 0 - 0

Note: Muattiple occwrtcnces of the same event in a subject were counted onee in the overall incidence. -

Reviewer’s Comment:
The adverse events which were seen more ﬁequefulv ir the ranibizumab 0.5 mg group versus
either control are highlighted.
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Original BLA
Rhea A. Lloyd, I}
125856

Lucemiis {ranibizumab injection)

Adverse events which occurred most frequently (i.e.2 109%) in the study eye of the ranibizumith
treatment groups were conjunctival hemorrhage, eye pain, increased {OP. retinal disorder, and

vitreous floaters. Many of these adverse events are commenly associated with conjunctival
anesthetic and intravitreal injection procedures.

Elevated intraocular pressure was seen in a higher percentage of subjects insthe ranibitumab
groups than the sham-injection group. The ranibizimab subjects were alsoYound to use ocular
hypotensive and antihypertensive agents more frequently. This trend with the nse of
antihypertensive agents was no!ea‘ ar screcning as well,

Intraocular inflammation mc!udma the Med DRA preferred terms iritis, mdarydilu:, vitritis,
wveitis and anterior chamber mﬁammauon was experienced at an increased rate in ranibizumab
treated subjecty in both sindies, In study FYF2598g, 60 of 477 subjects (12.5%) and in study
FVE2587g 35 of 277 subjects (12.6%) in the ranibizumab groups experienced intraocular
inflammation in the study eye. Findings fron the objective slit lamp exarnination were consister
with occurrence of intraocular inflemmation adverse events and are diveussed

Table 1 £.5.3-2 Ocular Adverse Eveats in the Fellow Eye during the First Treatment Year
Qccurring in =S % of Paticats:
Safety Evaluable Population

Préferved’y
- o a3 - FEas . g Lo -

Total * 168 (71.2%) 183 (72.7%) 158 (68.8'/-) 265 {69. 9%)
Macular degencration 50{254%) | 32(22.4%) 91 {24.3%]} 83 {21.9%)
Retinal hemorhage 47 (19.9%) 26 (1%.2%) 68 (18.1%) 71 (18.7%)
Vitreous detachment 31{13.1%) 17 (11.9%%) 43 {11.5%)} 39 (10.3%s)
Blepharitis 3__156(6.8%) 6(42%) 25 (6.6%) 29 (7.7%]
Cataract 10 (4.2%) S (3.5%) 16 (4.1%) 19 (5.0%
Choraidal ncovascularization 11 {4.7%%) 6(4.2%) 28 (7.5%) 29 (1.7%
Dry Eye 13 {5.3%) 12 (84%) 13 (3.2%) 19 (5.0%)
Retinal disorder 11 {4.7%) 2 {t.4%) L7 (4.5%) 21 (5.5%)
Visuat acuity reduced I8 (7.6%%) 9 (6.3%) 13 {3.5%} 15 (4.0%)

Reviewer’s Comment:

Ocular adverse events seen in the fellow eye during the f r3t treatment year.are those expecied in
this patient population.
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Original BLA

Rhea A. Lloyd, MD

125156

Lucentis (rantbizumab injection) -

7.4.3.4 Common adverse event tables
Refer to Section 7.1.5.3 Incidence of Common Adverse Events

7.1.5.5 Identifying commeon and drug-relaled adverse events

Reviewer’s Comment: ?
Intraocular inflammation which includes Med DRA preferred terms iritis, iridocyelitis, vitrites,
uveltis and anterior chamber inflammation was noted to occur in a dose dependent manner in
the ranibizumab treated subjects in both studies In study FVF2598g, 60 of 477 subjects (12.5%)
and in study FYE2587g 35 of 277 subjects (12.6%j in the ranibizumab groups experienced
intraccular inflammation in the study eye. Findings from the objective slit lamp examination
were consistent with occurrence of intraccular inflammation adverse events.

Refer to Table 7.1.3.3-3 Intraccular Inflammation in the Study Eye during the First Treatment
Year Studies FYF2598y and FYF2587g: Safety Evaluable Subjects figetails.

7.1.5.6 Additional analvses and explorations
Not applicable. There were no additional analyses or cxplorations performed regarding adverse
events.,

7.1.6 Less Common Adversc Events
The overall safety population was not sufficiently large to identify rare events of significant
concern. ,

7.1.7 Laboratory Findings.
During clinical trials FVF2587gand F VF2598g, laboratory asscssmenls were to be performed on
all of the subjecis at the Screening Visit and Month 12 or Early Termination Visit,

Reviewer’s Comment:
None of the laboratory abrormalities noted weres serious adverse events, led lo treatment or
study disconiinuation. :

7.1.7.1 " Overview of laboratory testing in the development program

Laboratory testing during the development progrum was performed Lo determine systemic
ranibizumhab concentrations, immunoreactivity to canibizumah and if any significant changes in
blood chemistry, hematology or coagulation measures could be found.

7.1.7.2  Sclection of studies and analyses tor drug-controt comparisons of laboratory valucs
Such analyses were not performed. Laboratory mvesugarmm. wege limited by lhc low to non-
detectable ranibizumab concentratinns after intravitreal.injection.

7.1.7.3 Standard analyses and cxplorations of laboratory data
‘The analyses of laboratory data consisted of description of the findings.
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Rhea A. Lloyd, MD

125156 )

Luczntis (ranibizumab injection} -

7.1.7.4  Additional astulyses and exptorations
No addiliona! analyses and explorations were performed..

7.1.7.5 Special assessments

Laboratory abnormality adverse cvents were reported in less than 2% ol subjects. None of the
laboratory abnormalities were scrivus adverse events, fed to treatment or-slﬁd‘?ihscontmuauon or
were considered by the investigators as study drug related.

7.1.8 Vital Signs :
Vital signs were measured at the Screening Visit and at each monthly visit post treaiment.
Overall, on average, both ranibizumab-treated and sham-treated subjects showed little change
from baseline in vital signs throughout the first treatment year. There were no meaningful
between group differences in the mean change from baseline in the tcmpcraturc, puise rate and
respiration rate,

Rcbardmg blood pressure, at Month 12 the mean changes from’ basclmc were -1.6, -0.6, and 4.4
mmHg in systolic pressure ind -2.0, -1.7, and -0.5 mm Hg in diastolic pressure for the sham,
0.3-mg, and 0.5-mg, groups, respectively.

Some subjects had adverse cvcms of increased blood pressure, worsening of pI‘CCXlStH’!"‘
hypertension, or newly diagnosed hypmeusmn during the first treatment year. There was no
imbalance among treatment groups in the proportion of subjects with such adverse events (15.7%
in the sham group, 13.4% in the D 3-mg group, and 12.6% in the 0. 5-mg group.)

7181 Qverview of vital signs !esung in the development program
Refer to Section 7.1.1.

7.1.8.2 Sclection of studies and analyses for overall dmg—conn'ol comparisons
These analyses were not perfonned

7.1.8.3 Standard analyses and explorations of vital signs data
These analyses were not performed.

7.1.8.4  Additional analyses and explorations
Addition:t analyses and explorations of vital signs data were not performed.

7.1.9 Electrocardiograms (ECGs)
Electrocardiograms were not obtained during the development program for this product.
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Rhea A. Lioyd, MEB

125156

Lucentis (ranibizumab injuction)

7.1.10 Immunogenicity -
Serum semples for the evaluation of immunoreactivity to ranibizumab were obtained from
subjccts at screening and prior (o study drug sdministration at-Months 6 and 12. The assay
demonstrated immunoreactivity in a small perceatage of subjects in all three treatment groups
prior to initial administration of study drug, possibly due to preexisting aii-ﬁahamibudies.

A
There was no imbalance between ranibizumab-treated and sham-treated subjects regarding
immunoreactivity te canibizumob. The assay indicated positivity in 2 simall percentape of
subjects in al{ three treatment groups prior 10 initial administration of study drug, possibly due to
preexisting anfi-Fab antibodies. All three treatment groups had similar increases in positivity
during the treatment period. ’

Table 7.1.10-1 'lmmunurcacliﬁt)’ to Ranibizumad in the First Treatment Year

Sereeniup 67215 B k
- {2.3%) (2.8%) | (.2%) (6.1%) (9.6%) (5.7%)
Month & 19/201 157241 17:207 6114 114120 10/116
(9.5%) (7.1%) (8.2%) 53w | 9.2%) | (8.6%)
Month L2 205206 221222 261219 725 C 923 16129 -
{3.7%) (9:5%) {11.9%) (5.6%) (7.3%) {12.4%)
Note: Table entries are numbers of subjects with pnstme immusnoreactivity over oumbers of subjects with

evaluable samples. LTR=0.7 log titer. -

Exploratory subgroup analyses based on immunoreactivity to ranibizumab were performed to
determine whether the appearunce of immunoreaciivily was relaled to key safoty and efficacy
outcomes. The analysis population was divided into three subgroups: subjects who had a
négative or missing test result a1 sereening and negative post-baseline results, subjects who had a
negative or missing test result at screening but at least one positive post-baseline result, and
subjects who bad a positive test result at screening. Visual acvity outcomes and the occurrence of
intraocutar inflammation and autoimmune adverse events were examined by ireatment group for
each immunoreactivity subgroup. No clinically relevant differences between immunoreactivity
subgroups were identified in study FVF2598g.

In Study FVF2587g, with regard to intraocular inflammation adverse events, propottionately
more ranibizumab-treated subjects who were immunoreuctive at some time point experienced |
intraccular inflamumation cvents than subjects who were never immunoreactive. T'wenty- eight
percent (5 of 18) of ranibizumab-treated sibjects who were iminunoreactive during treatrment
only and thirty-two percent of subjects (6 of 19) who were immunareactive at haselinc
-experienced inflammation adverse events in the study eye, compared with [0% of ranibizumab-
treated subjects (23 of 230) who were never immunoreactive. Of the 12 verteporfin PDT-treated
subjects who were immunoreactive at some time point, none experienced an inlraocular
inflamimation adverse event.
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Lucentis {ranibizamab injection) -

7.1.11 Human Carcinogenicity
Not applicable.
7.1.12 Special Safety Siudies
Salfety analysis was based on an evaluation of other safety parameters, as well, which included
visual acuity (best corrected), intraocular pressurc, ocular signs by slit lamp examination and
indirect ophthalmoscopy the results of which are included throughout the-salZty rewew
7.1.13 Withdrawal Phenomena and/or Abuse Potential -
Not applicable. This is not a therapeutic ciass with known abiise potential or apparcnl
withdrawal potential.
7.1.14 Human Reproduction and Pregnancy Data
There are no adequate and well-controiled studies in pregnant wonlen. There was no inadvertent
exposure to the product inpregnant women during the development prograrm.
7.1.15 Assessment of Effect on Growth . :
The intended population for this product is adults with age-related macular degeneration, a
disease’ that does not exist in the pediatric age group. This applicatiogsantains no pedmmc data.
7.1.16 Overdose Experiénce
This product has no overdose potential and no studics were pert'ormcd
7.1.17 Postmarketing Experience
‘This product has not yet been marketed.

7.2 Adequacy of Patient Exposure and Safety Assessments

The safety and exposure database for Ranibizumab included in this application is derived from
976 ranibizumab-treated subjects with neovascular age-related wacular degeneration, ia six
clinical trials, .

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and

Extent of Exposure) Used to Cvaluate Safety

The submitled clinical study reports and clinical protocols related to the development program of
ranibizumab were anaiyzed in this review. Proposed draft labeling and-Case Report Forms for
disconiinued subjects in studies FYF2587¢ and FVYF2598g were pmwdcd and reviewed. Refer
to Section 4.1, .
7.2.1.1 Study typc and design/paticnt cunetation
Refer to Section 4.2 {or the table of clinical studies.
7.2.1.2 Demographics
Refer to Table 6.1.3.1-9 and Table 6.1.3.2-9 Demographic Statistics by Treatment Group for
Sidies FYF2598g and FVF2587g.

Reviewer's Comments:

There are no remarkable differences befween treatment groups in base!ma demographic
characteristics.

Subgroup anal[yse.s ditd not reveal uny differences in the studies " success on the primary cfficacy

endpoint.
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7.2.1.3 Extent of exposure (dose/duration)
Table 7.2.1.3-1 Extent of Exposure to Study Drug or Skam Injection
Safety Evaluable Subjects '

bl oy ’d
umber of injections * ~ .
Mean (SD) 1.7.7) 12.4{1.9) 12,3 (2.2) 12.0(2.5) 12.2(2.1) 12.1 (2.2}
Freguency
<t 27 (11.9%) 10 (4.2%) 15 (6.3%) 17 (11.5%) 9 £6.6%%) 13 (9.2%)
10-12 55(23.3%) | 3¢{15.1%) | 40 (16.7%) 21 (i11.7%) 29 (21.2%) 29 (20.7%)
i3 §54 (65.3%6) | 192(30.7%) | 184 (77.0%) | 105¢73.4%) | 99(72.3%) { 98 {70.0%)
Treatment duration )
(days) : T W
Mean (SD) 232.7{80.0) | 350.6 (54.7} { 346.2 (61.5) | 337.1(75.0) | 346.2 (61.8) | 345.6(59.7

a  Of 13 scheduled injections from Day 0 to Month 12 visits, The veneporiin (DT ip received sham injections.
b The number of dz2ys betweea the first and the fast injection on or priot to Month 12 visit

Reviewer’s Comment: - : .

The extent of exposure was similar between all treatment groups in each study. The vast .
majority of subjects received 10 or more treatment injections. The mean treatment duration

ranged from 332.7 days to 350.6 days among the treatment groups.

‘Table 7.2.1.3-2
Extent of Exposure to Stadly Treatment with Vertepor{in or Sham PDT
Safety Evaluable Subjects in the First Treatment Year

. [ Mean 8D) 31{1L3) 19(1.3) 1.8(1.1}
1 18(12.6%) | 76 (55.5%) | 1D (56.4%)
2 - 33(T5.0%) | 32 (23.4%) | 29(30.7%)
3 _ . 36(25.2%) | 12 (88%) | 19 {13.6%)

4 26 {18.2%) 5 {3.6%) 3 (64%)

s : 30(21.0%) | 12 (83%) (2.9%)

Treatment duration (days)

Mean (SD) 378.1 (129.0) | 958 (129.2) | B494116.3)

2 QF 5 possible treatments form Day @ to Monih 12 visits. The ranibizumab groups reccived sham PDT.
b The number of days between the first and th last treatment on or prias to Month £2 visit.
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. Table 7,2,£.3-3
Mumber of Study Deug or Skam Injection Treatments eld
Per Protocol-Specified Criterin During the First Treatment Year
Safety Evaluable Subjects

= BA y . b o
0.1(04) [ 0.18. ) 0.0 (0.2) 02 (0.7)
o 224 (94.9%) 1 227 (95.4%) { 229{95.8%) | 140(97.9%5) 131 (95.6%) | 129(92.1%)
I 7{3.0%) 9 (3.8%) 7 (2.9%) 2 (1.4%) 6 (4.1%) 6 {4.3%)
A 3(1.3%) [ 7 (0.6%) 1(0.7%%) 01 1%
3 e 1{0.4%) 1 (04%) - 0 0 Q Q
4 i | (D.4%) 1 {0.4%) 1 (0,4%) ) ) [
5 [ 4] 0 0 0 2(1.4%)
Reviewer’s Comment: ) . :

The vast majority, more than 92% of patients in each trealment group, did not require that
trearments be held due to the protocol-specified dose-holding criteria.

Table 7.2.1.3-4
Study Drug or Sham Injection Held per Protocol-Specificd Criteria by Criterion Met
First Treatment Year: Safety Evaluable Subjects

Any Treatment 11 {3.6%) 3 3 2.1%) & (4.4%) 11 {7.9%
i i [ 2(0.8%) 403 ) 1 (0.7%) 3 (2.1%)

¥iyual acaity Juss 6 (2.5%) 1(0.4%) 1 {0.4%%) 1{0.7%) [i] [
10P clevation 0 0 _E{0A%)_ [N 1 (0.7%) Z (L4%)

| Vitreous hemorrbage 0 2 (0.8%) -0 [ o [0

r:;::‘;" "'ﬁ“‘“’;;’fi"r:; 1 (0.4%) 1(04%) | 10.4%) 0 1 (0.7%) .0
[_Sabfoveal ficwnarrbage 5 (2.1%) 10a%y [ o ] _2(.4%) ] 2(1.4%)
Local or systeoic infan 1] 4(1.7%) 2{0.8%) 0 2 {(1.5%}) 4 (2.9%)
Intraccular surpery 0 ] 2 {0.8%) [ 1 (0.7%) t [0.7%)

Note: Tabulation was based on the 13 scheduled injections from Day D to Mont 12. Multiple injec Gons that were

hetd because of the same criterion for a given yubject were counted ance in the overall incidence for ths criterion.
Multiple occwtences of injections held in a subjost were counted vnce 1n the overali incidence.

Reviewer's Comment:
Approximately 3% of subjects in each treatment group in Study FVF2598g required that at least
one treatment be held due o the protocol-specified dose-holding criteria. In the sham treannent
group, the reason for dose holding was most frequently visual acwuty loss or subfoveal
hemorrhage. In the ranibizumabd treatment groups, nu single criterion was met in the majority of
cases.
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In Study FVE2587g, ireatments were held for protocol-specified holding criteria least often in
the verteporfin PDT group and most frequently in the 0.5 tng ranibizunab grouwp. Mitraocular
inflammation and local or systemic infection were the most frequent criteria met in the 0.5 mg
ranibizumab group.

et
7.2.2 Description of Secondary Clinical Data Sources Used 1p Evaluate Safery
The medical reviewer conducted 2 PubMed electronic, fitetature search o supplemnent the
submitted review of the relevant literature. There was nosignificant new information found in
the publishex! litereature,
7.2.2.1 Other studies
No other studics were used to evaluate safety.
7.2.2.2 Postnarketing experience
‘The product has aot yet been marketed. No-postmarketing data were used to evaluate safety.
7.2.2.3 Literature )
. The applicant’s literaturc search was complete, including important isswes of safety and efficacy.
7.2.3 Adequacy of Overall Clinical Experience
The overali clinical experience was adequate.

The pivotal studies, FYF2587g and FVF2598g, were adequate and well-confrolled studies which
demonstrated the efficacy of ranibizumab, An adequate yumber of subjects from retocvan:
demographic groups were exposed to this formulation of ranibizumab to assess potential during
the development program. The study designs were approgriate,
7.2.4 Adequacy of Special Animal and/or In Vitro Testing
Refer to the Pharmacology/Toxicology review for details,
7.2.5 Adequacy of Routine Clinical Testing )
Routine clinical testing and monitoring of study subject was adequate lo elicit adverse events.
7.2.6 Adequacy of Metabolic, Clearunce, and Intcraction Workup
Studies fo evaluate metabolism, clearance and interaction were nol performed due to the
negligible systemic absorption of ranibtzumab given by the intravitrea] foute of administration.
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7.2.8 Assessment of Quality and Completeness of Data
The data presented were complete and of good quality.

7.2.9 Additional Submissions, Including Safety Update
The sponsor has submitted the following additional submissions of clinical safety and efficacy
data during the review cycle. Amcndments 003 and 006 were submitied in Tesponse to reviewer
requests for additional analyses of the sa.fe{y database. These amendments have been reviewed
individually and the results incorporated into the rest of the review.

« Amendment 003 - Analysis of all of the thromboembolic adverse events in the
ranibizumab trials including a comparison of risk factors and concomitant medications
between patients who experienced thromboembolic events and all enrolled patients.
{Submitied February 17, 2006}

» Amendment 006 — Request for infortnation on ali discontinued subjects regardless of
attribution to study treaiment, all serious adverse events and all adverse events occurring
2 1% of subjects in any treatment group for both Phase 3 studies.

(Submitted March 17, 2006)

» Amendment 008 - Study FVF2$98g Year 2 Data and Updated Ihaft I abe!mg

{Submitted March 31 20006)

On April 28, 2006, the sponsor submitted the }20-Day Sately Update which Is considered in

" this section. This update to the Summary of Clinical Safety includes additional safety

" information available from Study FVF2598g. Since the submission of the BLA, the collection
and cleaning of second-treatment-year dala ftom Study FYF2598g has been completed, and this
update includes summaries based on final 2-year data from the study, Nu additional safety
analyses are provided in the SCS update for Study FVF2587g becausc the trial is still ongoing, or
for Study FVF2428g per prior agreement with the FDA. There are no updates to the safety
analyses provided for Studies FVF2128g, FVF2425g, and FVF1770g becausc these trials were
complete at the time of (R 6riginal SCS.

All summaries presented within this repart for Study FYF2598g arc based on the safety-
evajuable population (ali subjects who received at least one ranibizumab or sham injection). Tn
addition, subjects are grouped sccording 1o the actual treatment received, as defined from the
safety analyses presented in the FVF2598g CSR Addendum. Subjects in the sham-injection
group who crossed over to receive 0.5 mg ranibizumab per the sixth protocal amendment are
included in the safety anatyses. These subjects are included in the sham-injection group.

The ortginal SCS m@d.ed safety data frora 1413 subjects, 976 of whom received treatrent with
ranibizanub. Of the six stdies included in the SCS, Study FVF2598g was the largest with a
total of 713 safety-evaluable subjccts, 477 of whom received treatment with ranibizumab. As
summarized in the original SCS, more than 5,800 rapibizumab injections and 2,700 sham
injections were administered dunng the first trcatment year of Study FYF2598g,

130

Petitioner Fresenius Ex. 1051, 0435



BT SR 2 SP-5349A %Eféﬁﬁ 092972 Fu4H K304 3H 6B 157

FYRBLELOTT

Original BLA

Rhea A, Lioyd, MD

125156

Lucentis {ranibizninab injection}

-

Table 7.2.9-1 Extent of Study Drug Exposure: Srudy FYF2598g

ﬁrigplul SCS —
Number of injectiony * e
Total ] 2765 2052 2929
Mean (SD)* T 117 (2.7) 12.4 (1.9} 123(2.2)
Treatment duralion (days) © . )
Mcan (1Y T 1 3327800y | 350.6(54.7) | 346.2(61.5
Updste to SCS
Number of injections * . o
Total 4709 5248 5195
Mean (D) ° 20.0 (6.3} 221 (4.4) 21.7 (5.0}
‘Ereatment duration (days) © - ——
Mean (SD) SO0 (1912) | 6514 {130.2) | 6395 (148.2)

a Intrevitreal maibizumab injection or sham injection b Nunber of injectians per subject, or 24 scheduled
injzetions duning the 2.year weatnent period. The summary inclodes ranibizumab injections received by
subjocts in the sham-injoction group after crassover and a Month 24 injection recaived by Subject 144001
in the 0.5-mg gioup. ¢ humbcr of days between the {first and the st injection Juring the study period.
Reviewer’s Commcunts:
The extent of study drug exposure was well balanced between the treatnient groups in the first
and second years of the study.

Table 7.2.9-3 Treatment und Study Discontinnations during the 2-Year Treatment Period:
Safety Evaluuble Subjects - Study FVF25938g

%7 By FEEIE AL
E i
Crossed over Lo receive B 5 myg ranibizemab 12 (5.£%) -~ -
. At Month 22 5(2.1%) - -
AtMonth 23 T(3.0%) S -~
Disconttinued Lreatment * 66 (28.0%) 30 (12.6%4) 32 (13.4%)
Death 5(2.4%) 5(2.1%6) 301.3%)°
Adverse event 13 (5 3%) | "2(37.74%}”~ 14 ‘(.'{,‘9%! °
Lost to follow-up 2(08%) |- 2(0.8%) 3{1.3%)
Subject’s decision 24 {10.2%) 17 (7.1%} 13 (5.4%)
Physician's decision 1 (04%) 1(e4%)~ 2 (0.8%)
Subject non-compliance . 1 {0.4%) 4] 0
Subject’s condition mandated other therapeutic .
inwf_v pv P 23 (2.7%) 1¢04%) | 0
2 Some subjects remained in the stucly afler treatment discontinuagion.
b Three subjects discantivucd from tr t b of an adverse event thut resulied m dealh {the primary reason
for study disconlinuation).
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Table 7.2.9-4 Deaths duriug the 2-Ye-ar Trcaiment Peritod:

Overll ) .
Yoear | 9 T 1(04%) | 2(08%)
Yeur 2 . € (2.5%) 4 (1.7%) 4(1.7%)

Table 7.2.9-5 Primary Cause of Deaths that Occurred during the 2-Year Treatment Period:

" Heart attack
0.5mg - 8T Smail bowel infacct : 178 [ 24
90/ F Chronic asthma / COPD 153 2 1
Year 2 Sham T4F Unknown cause 481 3
8RM Congestive heart fihau 124 91
. T6F Cercbrovascular aceident 673 35
T Acute or chronic renal filure 650 45
Cevehral vaseular acendent; .
BOM bilateral paricial lobe and 576 3l
71 Acitte reapiratory féilure 400 e
03mg - - IUF . Cnlmown 669 59
- "Complicatians of Non- e T e
TUF Hodgidn's Lynphe 752 425
L SUF . Myocardial infarafion " 570 23
- 81/ Procumonia’ - 617 7 47
Closed head injury resulting, ... .
.. OS5 72 from automobile accident 627 57
) 8UF Stroke 667 461
T6M Sepsis 494 16
Hemorthagic cerebrovascular
85/F accident 428 14
Revicewer’s Cornment: ’ .

An additional 14 deaths occurred in the second treatment year. Overall, no imbalance was
noted between the freatment groups in the mumbers or casses of death during the 2 year
rreatment period. The primary causes of death were common events in this elderly popuiation of
patients.
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Table 7.2.9-6 Ocular Serious Adverse Events fu $he Study Eye during thc 2—Year
Treatment Period (Occursing in > 1 Subject Overall): Study FVF2598g

Totat Oculnr E\'en(s in the Study Lye 20 (s.ﬂ’ﬂ._-,f--- 21 (8. 3%
Cliotoidal neavascylarization - 0 EX [\
Detachment of RPE 1(0.4%) 1{0.4%)
Endophtbalnutis 2 (0.8%) 3 (0.8%)
TOP increased %) | 2(0.8%)
Tridocyelitis e 2 (0.8%)
‘Macular degeneration G (2.5%) 1(0.%) 2(0.8%) |
Medicatign ersor ] 1 (0.4%) t (0.4%)
Relinal dorachment 1 (0.4%)° 1 (0.4%)° ;s
Relinal bemotthage T 4 (1.7%) 2 (0.8%) | (0.4%)
Retinal tear 0 1 i34y I (0.4%)
Uveitis T ) 1{0-4%) 1¢0.4%)
Visual acuity reduced 3{(1.3%) 3().3%) 1 {0.4%)
Vitrtous hemorrhage 2 (0-8%) 1 (0.4%) 1(0.4%)

Note: Mulliple occusyences of the same event in a subject were courited once in the overall incidence.
a Represents the nuntber of sub}ecu with az least ane ocu [ar alverse event in the study cye.

br Rbegrr retinal ent

© Exudative retinal detschnent

Reviewer*s Comument:
Generully, serious ocular adverse events occurt ed in a very low percentage of subjects
regardless of treatment group. The results are similar o those seen in the first treatment year.

Given the numbers of iniravitreal injections in each treatment group (See fable 7.2.9-1), the per-
infection rates of endophthalmitis, traumatic caturact, intraocular inflammation and retinal

detachment were all very low appraxunarcly <(L.10% per injection in each dose group.

Conjunctival kemorrhage, tncrea.\'ed' intraocular pressure. vitreous floaters, and vitritis ocawrred
more frequenily in the ranibizumab groups than in the sham injection group.

Choroidal neoveseularization, macular degeneration, retinal hemorrhage, and subretinal
JSibrosis, manifesiations of active neovascular AMD lesions were more compton in the sham-
injection group than in the ramb:’umab graups.
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Table 7.2.9-7 Non-Ocular Serlous Aﬂwrsn Events dgring the 2-Year Treatment Period

MR e Lo o N A o
Total Non-Ocular Evets i 82 (4.5%)
‘Abdorninal pain upper 3 (1.3%) 0~ 0
‘Acuie myocardial infarction, - [} 3(13%)° L 0
Adgina unatable i 0 2{0.8%) Q
“Arthritis j 0 2 {0.8%) 0
Asthrma 1 {0.4%) 1 (0.4%) 2 {0.8%)
“Atrial fibzillation AT 3(1.3%) 5 (2.1%)
Bell [ymghoma 2{0.8%) J 0
Buck pain 0 2 {0.8%) _o
Breast cancer 2 (0.8%) ) T
Cardinc failure congestive 6 (2.5%) A0 | Y 04a%)
"Carotid anery stenosis 0 0 2 (0.8%)
Cellulitis T j 5 (2.1%) 1(0.4%) 0
Cercbrovuscular accident 3 1.3%) : 6 (2.5%)}
Chest puin 3(1.3%) a3 0%
Chronic obstructive pulmonary discase 2 (0.8%) 4 (1.7%) 4 (L7%)
Coronary artery digzage 5 (2.1%;) 2 {0.8%0 4 (1.7%)
Coronary arery occhusion . 1 (04%) 0 2 (0.8%5)
Doep vein thrombosis 0 3% ¢
Behydration i 1 {0.4%) 2 {0.8%)
Diverticulitis T (0.4%) 2 {0.8%) 4 (1.79%)
| Gout 2(0.3%) ] 0
fiip fracture 1 (0A%) 5 (2.0%) 1 (0.4%)
Lobar pneurnonia 1(04%) 2(0.8%} Q
Lumbay spinal stenosis 2 (0.8%) 0. 0
Lung ocoplasm malignant . 3 {1.3%) 2 (0.8%) 2 {0.8%]}
‘g!yocardin! infazction 4 {1.7%) 4 (1.79%) 2 (0.8°%0)
Non-cardisc cheat psin - ] [ 2 (0.8%)
Ostecaitheins j 3 (£3%) 1{0.4%) ]
Prieumonia 4 (1.7%) 9 (LR%) - 7 (2.9%)
Renal ccil carcinoma siage unspecificd 2 (0.8%) 9 - 0
Sepsis 0 [ 3(£.3%)
Syncope 6 (2.5%) 3(1.3%) 2(0.8%)
Transient ischentc zliack 1 (0-4%6) 2 (0.850 3{i1.3%)

Note: Muttiple occurrences uf the saine gvent for a sebject were courted once in the overail incidence.

u Represents the number of subjects with at least one non. ocrlar seriuus adverse event.

b lncludes Subject 101020 with a sericus adverse event of acute myocardial infarction even though the event was
removed from final study database based un 1 investigator correction form submitted after the completion of the
EVF2598g CS.

< The sham-treated subject {1 IRN04) who cxpericoecs 2 subacute parietooccipital ('VA {reposted as ap ocular
serious adverse event) had received 2 single injection of 0.5 mg ranibinunab in coror approxitnately 8 months prior
10 the event. d Includes one casc reported as a cerebral ischemia.
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Reviewer’s Comnieni:
The adverse events which were seen more frequently in the ranibizumab 0.5 mg group versus
control are highlighted. The percentages of subjects with non-ocular serious adverse events were
welf balanced among the treatment groups and sirtifar (o those seen in the first treatment year.

Table 7.2.9-8 Ocular Adverse Events in the Study Eye that Led tgl_)_tx;,ponlinuntinn from
Study or from Treatment duricg the 2-Year Treatment Period: Séudy FVF2598¢g

pREEY= T s - R
[ Total * 15 (6.4%)

Choroidal neavascularization 7 12.0%) [ 0
Conjunciivitis allergic o 6 0 1 (0.4%)

Eye pain i [ 2{08%) |
Glaucnina | - 1 {0.4%)
Rypopyun k B 0 I (G.4%)
Indocyciitis ‘ S [ 2 (0.8%)

Tris adhzsions [ [ 1 (0.4%)
Tritix ; o [ 3(1.2%) 0

Macular degeneration o 6(2.5%) 0 [}
Macular hale T 0 1 (0.4%) 0
Macutopathy j Q 1 {0L4%) 0 -
Retinal detachment - t (0.4%) 0 Y

Retinal hemorrhage 4 (1.7%) 1 (0.4%) ¢

Retinal tear t (0.4%) 0 Q.
Uveitis [ ) 2 (0.8%)
Visual acuity reduced - 2 (0.8%) [ ¢
Vitreous detachmeot ) 9 ¢
Vitrcous floaters - o o 1(04%)
Vimitis - o 0 1(0.4%)

Notz: Multiple occurences of the sanic event in a subject were counted enee in the overall incidence.
a Represents the aumber of subjects with at lezst one ocular adverse event in the study eye that fed 1o
discontiouation of sundy or treatment.

Reviewer's Comment:
There was a larger discontinuation rate in the sham-injection group than in either ranibizumab
group usually due to signs and symptoms of worsaning macular degeneration.

Ranibizumab group discontinuations were caused by signs and symptoms that may be associated
with intraocular inflammation. These findings are similar to those in the first treatment year.
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Table 7.2.9-9 Oculur Adverse Events in the Study Eye gh':ring the 2-Year Treatment Period
' (Qceurring in 2 10% of Subjeets in Any Group): Study FVF2598¢g

BRI

o :
Total * Tl 234188 | 236 (092%) ° | 235 (3B.3%)
Blepharitis 21 (8.9%) 26 (10.9%) 12 (13.4%)
Cataract ROS © ] 17 (15.7%) 37 (15.5%) 37 (15.5%)
Chornidal neovascularization |40 (t6.9%) 1 (0.4%) 4 (1L.7%)
Conjunchival hewornbage 156 (66.1%) | 184 (77.3%) | 181 (75.7%)
Detachmeat of RPE T 36 (15.3%) 27 (11.3%) 22 (9.2%)
Dty eye " 15 (6.4%) 16 (6.7%) 24 (10.0%)
Eye irmitation ” a7 (19.9%) 38 (16.0%) 46 (19.2%)
Eye pain - 79 (3335%) | 86(36,1%) 89 (37.2%)
Eyo pruritus ] | 22 (123% 23 (9.7%) 32 (13.4%)
Foreign borly sensation it €yes ) 34 {14.4%) 43 ([8.1%) 45 (18.3%)
Intraocutas infl on® - 23 (10.6%) 33(13.9%) | 43 (18.0%)
TOP increased -W 14 (5.9%6) 57 (23.9%) 57 (23.8%)
Lactimation tncreased - 38 (16.1%) a1 €17.2%) 39 {16.3%)

[Macular degeneration ) 159 (67.4%) | 111 (46.6%) | 109 (45.6%)

. : Macular cderma - 27 (11.4%) 6 (2.5%) 12 (5.0%)
Maculopathy . 27 (11.4%) 20 (8.4%) 23 (9.6%)
Ocular hypercmia 24 (10.2%} 24 (10.1%) 24 (10.0%)
Retinal depentration ’ o 16 (6.8%) 25 (10.5%) 23 (10.0%)
Retinal disordet 22 (9.3%) 27 (11.3%) 30{(12.6%)
Retinal exudates - 25 (10.6%) | "21(8.8%) 16 (6.7%) -
Reiinal hermontage 132 (55.9%) 61 (25.6%) 58 (24.3%)
Subretinal fibrosis 3T(157%) | 22 (9.2%) 15 (63%)
Vision biurred ) 20 (8.5%) 34 (14.3%) 22 (9.2%)
Visual acuity reduced - 39 {16.5%) 26 (10:0%) | 24 (10.0%)
Visual distsbance 21 (8.9%) 27 (11.3%) 33 (13.8%)

" {Vitreous detachment Ca217.8%) 52 (21.8%) 53 (22.2%)
Vitrcous floaters 24 (10.2%) 76 (31.9%) 71{29.7%) )
Vitritis B (3.4%) 17 (7.1%) 30(12.6%) 1}

Note: Mulfipie occumrences of the same event ig a subject were counbed once in the overall incidence.
a Rep the ber of sulyj with at least onc ocular sdverse gvent in the study eye. b Includes the preferred
terms: ical, catd K subcapsular, cataract traurmatic, and lenticular opacitics.

¢ Includes the preferted torms anterior chamber inflammation, hypapyon, itidocyclitis, irfis, nveitis and vitritis.

Reviewer's Comment: :

The adverse events which were seen more frequently in thé ranibizumab 0.5 mg group versus
control are highlighted. Conjunctival hemorrhage, increased intraocular pressure, vitreous
Jfloaters, and vitritis occurred more frequently in the ranibizumab groups than in the sham
injection group. These findings are similar to those in the first treatment year.
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Chorvidal neovascularization, macular degencration, retinaf hemorrhage, and subretinal
fibrasis, manifesiations of active neovascuiar AMD lesions were more common in the sham-
injection group than in the ranibizumab groups

Thc epparent dose dependent trend in the incidence of iniraocular inflammation udverse averits
in the study eye vaas slightly increased in the 2-year (reatment peviod datazfeven of the
ranibizumab-treated subjects (1.5%) experienced at least one serious intraccular inflammation
adverse event in the study eye. All of the serious intraoeular inflammation adverse events were
considered by the investigator to be related to study drug. Six of the seven subjects had study
treatment held or discontinued from study treatment becuuse of serious intraccular
inflammarion. One subject in the ranibizumab 0.5-mg group was reported o have serious uveitis
and was treated with intravitreal antibiotics. Thesporsor considered this adverse event a
presumed case of endophihalmitis.

Elgvated intraocular pressure adverse evemts were noted more frequently in the ranibizumah
treated groups. Most events were reported as mild or moderate in seVaFtty though three
ranibizumab-treated swbjects had severe events, For those events that required treatment,
medication was used most frequently though paracenteses and anterior chamber taps were
required in eight of the 305 reported events.

Appears This Way
On Original
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Table 7.2.9-10 Non-Ocular Adverse Events in the Stady Eye during the 2-Year Treatment
Period (Qecurting in = 5% of Subjects in Any Group):'Study FVF2598g

X
T215°(003%) | 228 (958%| 228 (95.8%)
19 (8.1%) 17(7.0%) | 18 (7.5%])
T(3.0%) | 10{4.2%) 12(5.6%)
21 (8.9%) 26 (10:9%) 27 {11.3%)
_ 20 (R.5%) 17 (7.1%) 19 (7.9%)
| Back pain 1 22(9.3%) 24 (10.1%%) 22 (92%)
 Blood § pressure increased . 18 (7.6%4) 16 (6.7%) 20 {8.4%)
Brunchitis _ 20 (8.5%) 23 (4.7%) 25 (10.5%)
Chest pain T 13 (5.5%) 10 (4.2%) 9 (2.8%)
[ Constipation 18 {7.6%) 15 £6.3%) 13 (5.4%)
Contusion 20 (B.5%) 10 (4.2%) 2 (3.3%)
Cough 17 (7.2%) 23 (9.7%) 25 (10.5%)
Depression __16(6.8%) 12 (5.0%) 14(5.9%)
Diarthea 20 (8.5%) 18(7.6%) " 10(4.2%)
Dicznes - 23 (9.79%) 1B(7.6%) | 11(4.6%)
Dyspnea 6 (2.5%) 12 (5.0%) 8 (3.3%)
| Edema pecipheral . 14 (5.0%) 17(7.1%) 1 10{4.2%)
Gasttoesophageal reHiux disease 12(5.1%) | 15(63%) 9 (3.6%)
Headache T 24 (10.2%) | 36(15.19) .| 24(10.0%)
Herpes zoster ) 5(2.1%) 13 {5.5%) 10 (4.2%)
Hypercholosteroiemin 11 (A.7%) 16 (4.2%) 13 (5.4%)
Hypertension "38{16.1%) 41072%) | 39(163%)
Tafluenza 12 (5.1%) 23 (9.7%) 19 (7.9%)
Insomnia ] Besw 10 (4.29%) 14 (5.9%)
Nasopharyngitis T A (13 32 (13.4%) 38 (15.9%)
Nausea 13 (5.5%) 21 (B.8%) 21 (8.8%)
Pain in cxtrensly 14 (5.9%) 15 {6.3%) 13 (5.4%)
Preumnbnia 13 (5.5%) 18 (7:6%) 11 (4.6%) .
Sinusitis B 13 (5.5%) 18 (7.6%) 20 (B.4%)
Upper respiratory tract infection 23 (9.7%}) 36 (5.1%) 18 (7.5%)
Urinary 1ract infection 18 (7.6%) 21 {8.8%) 17{7.1%)

Naté: Multiple occurrences of the same event in z subject were counted once in the oversll incidence.
# Represents the number of subjects wirk at least one ocular adverse event in the sidy cyc

Reviewer’s Comment:
The adverse events which were seen more frequently in the ranibizeonab 0.5 mg group versus

control ara highlighted. The reported adverse events during the 2-year treatment period were
consistent with those scen in an elderly population and the first treatrrent year resulls.
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Reviewer's Comment:

The overall 2-year safety prafile in Study FVF2598g was similar to that observed based on Sirst-
treatment-year data. The most common adverse events in the study eye nbserved more
Jrequently in the ranibizumab groups than in the shan-injection group were confunctival
hemorrhage, increused intraocular pressure and vitreous floaters.

o g

The dose dependent association of ranibizumab and insraocular inflammatfon noted during the
first treatment year persisted in the second treatment year. Cumudative 2-year rates of reported
intraocular inflammation adverse events in the study eye of 13.9% and 18.0% in the 0.3-mg and
0.5-mg ranibizumab groups compared with the sham-injection group, 10.6%. The observed
intraocular inflammation adverse events were usually mild in severity and occurrence was well-
balanced among the subgroups studied. Serious intraocular inflammation adverse events only
occurred in the ranibizumab groups with a cumulative rate of < 1.7% during the 2-year
treatment period.

Table 7.2.9-11 APTC Artcrial Thrombocmbolic Events auriné fElc 2-Year Treatment
Period: Safety-Evalunble Subjects - Study FVF2598p

N

“Total 9(3.8%) 11 (4.6%) 11 {3.6%)

Vascular deaths ) 4(1.79%)* 3{1.3%)" 3(1.3%} -
Noafatal myocatdial infarction N 4(1.7%) 6(15%)° 3 {13%) N
Nonfamal ischenc stroke 2(0.8%) -* 3(1.3%)° 5(21%)"
Nonfatzl herarthagic stroke 0 0 I {0.4%) ¢

Nate: Antiplntelet Trialists* Collaboration. BMJ. 1994 jan 8; 308{6921):51-106.
a Subject 136007 had a prior non-fatal ischemic stroks.

b Subject 101819 had & non-fatal ischemic stroke and dicd of an unknown cause.
= Subject 109001 had two events of MI.

d Subject 158001 had an M1 and s hemorrkagic stoke, both non-fetal,

€ The sham-ireated subject {1 18004) who suffered » subucuto parisfooccipital lobe OV A {reported as an ocular
scricus adverse event) had received a single injection of ranibizumab 0.5 mg o eror approximately 8 mouths prioe
to the stroke, '

I'Include T subject (200001) with cercbral ischemia wha had MRI evidence of infarclion 1 the pons and thalamus.

Reviewer’s Comment: .

{n the second treatinent year, the irend toward higher rates of APTC arterial thromboembolic
evenss was sormewhat decreased because the number of subjects whe expericnced events in the
second treatment year was similar among the treaiment groups {1 subjects {3.2%] in the shamn-
injection group, 8 subjects [3.4%] in the 0.3 mg ranibizumab group, and subjects {2.6%]} in the
0.5 mg ranibizumab group).
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

The trend in infraocular inflammation adverse events observed during the first treatiment year
was also observed through the second trdatment year of Study FVF2598g, with cumulative 2-
year rates of reported intraocular inflammution adverse evenls in the swdy eye of 13.9% and
18.0% in the 0.3-mg and 0.5-mg ranibizumab groups, respectively, compartl with 10.6% in the
sham-injection group. However, the reported intraocular inflammation adverse events were
generally mild in sevetity. The incidence of intraccular inflammation adversc events did not
differ substantially between the subgroups examined, and rates wers lower in the second
treatment year compared with the first treatment year. The incidence of intraocutar inflammation
adverse evcnts was consistenl with results based on stit lamp examination.

In Study FVF2598g, scrious intrancular inflammation adverse cvents were ubserved onty in the
ranibizumab groups bit were uncommon for both dose groups (< 1.7% cumulative rate over the
2-ycar treatment period}. ; JEE—

The frequency of intraocular inflamimation adverse events ia the study eye was higher in the
rauibizumab groups {10.2% in the 0.3-mg group and 15.0% in the 0.5-mg group) comparcd with
the verteporfin PDT group (2.8%). . .

74 General Methodology

7.4.1 Pooling Data Actoss Studies to Estimate and Compare Incidence
7.4.1.1 Pooled dara vs. individual study dats
Table 7.4.1.1-1 Arterial Thromboembolic Kvents ditring the First Treatment Year:
Studies EVF2598g rad FVF2587g Pooled (Safety Evaluable Subjects)

& 3 i
Total * 11 (2.9%) 11 (2.9%) 15 (4.0%) .

” | Acute Coronary Syedrome 0 1 (0.3%) [}
Acute myocardial infarction ] 1 (0.3%) ¢
“ARginE pectons 2 (0.5%) "3 (0.8%) - 2(0.5%)
Angina unstable 0_ "t (0.3%) [
Cerebrat fnfarction (3 1(0.3%) )
Cerebral ischemin B - [ [} 1{0.3%)

. | Cercbrovascular aceident 2(0.5%) " - 1(0.3%) © 3 {0.8%)
Rmbolism 0 0 1(0.3%)
Femoral artery occlusion 1 (D.3%) K 0
Intestinat infaretion 0 Q i (0.3%)
Myocardial infarction 7 (0.5%) 2(0.5%) | 4(L1%)
Retipal artery occlusion 0 i 1(0.3%) 0
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%

Transient ischemic attack 4 (i_-,'%) 0 4 {1.1%)
Vascular graft ocelusion 0 1{0.3%) 0
Vuscular ocelusion - ] 1 (6.3%) 0

# Represents the nuinber of subjects with at least onz artecial thromboeabuolic evenge.

b A shain-treated subjeet in Study FYTF2508g who expericoced a subacute pfﬁé?b‘éccipiljalc‘-’tx

(reported as an ocular serious adverse event) had received a single injection of 0.5 Ing anfizamab ir crzor
apprximalzly 3 roonths prior to the event. .

Reviewer’s Comment: .
The adverse events whick were seen more frequently in the ranibizumub 0.5 mg group versus
control are highlighted. The number of subjecis with an arterial thromboembolic event was small

in the pooled.analysis of studies FVF2598g and FVF2587g. A direct relutivnship beiween
ranibizumab dose and arterial thromboembolic events can not be ruled out.

A shaw-treated subject in Study F¥F2598g who experienced u subacdfé‘ﬁnrie[oaccipimi C¥A
{reported as an acular scrious adverse event) had received a single injection of 0.5 mg,
ranibizumab in error cpproximately 8 months prior to the event.

. wpulBno up
. - _ Aop sy sipaddy
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7.4.1.2 Combining data
Studies FVF2598g and FVIF2587g were sufficiently simitar to allow data to be combined by
adding the nemerator events and denominators of the treatment groups across the swudies,

7.4.2 Explorations for.Predictive Factors
A dotailed discussion of the adverse events is presented in Sections 7.1.1 through 7.1.6. No cleac
predictive factors for a drug-related adverse cvent were identified. —_—

7.4.3 Causality Detcrmination v
Duc to the smatl number of patients, no deternsination of causality could be made regarding the
adverse cvenls in the Phase 3 studies.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The sponsor has performed adequate dose ranging studies duritg thgm development program.
Lucentis {ranibizumab) 0.5 mg dosc has been'demonstrated to be safe and effective in two Phasc
3 clinical thials. The dosing interval in the two pivotal Phase 3 trials was once monthly resulting
in the improvement and maintenance of visual acuity and fimction, and for the ceduction of
vascular leakage and retinal edema, in patients with neovascular {wet) age-related macular
degeneration.

8.2 Drug-Drug Interactions

No imporiant drug-drug interactions have been idenlified.

8.3  Special Populations .

The sponsor has adequately cvaluated gender effects on both the safety and efficacy outcomes,
Subgroup analyses did 06t reveal any differences in the primary efficacy cndpoint between males
and females. The safety profiles scen in males and females, including the types and rates of
adverse cvents, are sirnilar.

Trizls for this indication were conducted in s poputation that was overwhelmingly elderly and
Caucasian. this is refloctive of the population in which age-related macular degeneration occurs
and does not reflect a problem with study enrollment.

8.4 Pediatrics

.

The applicent requested a waiver of the pediatric study requirements for the original Biologics
License Application, The waiver was requested because the disease under study age-retated
macular degencration does ntot oceur in the pediatric age group.
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8.5 Advisory Commiltee Meeting

Not applicable. No Advisory Committee Meeting will be held regarding this application.

8.6 Literature Review
The medical reviewer conducted 2 PubMed electronic literature search L@-ﬁupa’l'émunt the

submitred review of the refevant fiterature. There was no s1gml‘xcant new inférmation found in
the published Heralure.

8.7 Postmarketing Risk Management Plan

No postmarketing risk management ptan has been submitted.

8.8 Other Relcvant Materials

+*
Comnicnts received from DDMAC and the Office of Drug Safety have been incorporated in the -
labeling review as Appmpn(uc

9 OVYERALL ASSFS‘SVIFNT

9.1 Conclusions

The submitted studies in BLA 125156 are sufficient to establish cfficacy for the nse of
ranibizumab 0.5 mg injection in the treatment of the neovascular age-related miacufar
degeneration. The two Phase 3 studies provide replicative demonstration that moathly
ranibizumab injections are uble to stabilize and prevent vision loss in paticats with neovascular
macular degeneration compared to monthly sham and verdeporfin PDT treatment.

9.2 Recommendation on Regulatery Action
BLA 125156 is rccommended for approvat from a clinical perspective for the freatment of -

palwms with ncovascular {wet)} age-refated macular dcgmcrahon with the labeling revisions
within this review.

9.3 Recommendafion on Postmarketing Actions

9.3:1 Risk Management Activity
Not applicable. No postmarketing risk management activily is re(.ummended at this time.

9.3.2 Required Phase 4 Commitments
1. Develop and validate assaye to detect and charasterize immune responses to ranibizumab:

Petitioner Fresenius Ex. 1051, 0449



BEFF S SP-5340A  FEPEFE 1002072 FEEH :FRK304E 3H 6H 171

1 SOFFIZEVR|NLAELOTT

HRIL . BT EEERS
z;"*‘b: LT ia BT £

2 i

x5 L

Criginal BLA

Rhea AL Ltoyd, ME)

125156

Lucentis {ranibiziunab injection) § . - .
A. Develop and validatc a confirmatory assay capable of detecting both 1gG and IgM
isolype responses. . .

B. Develop and validate an assay to detect ncutralizing anti-ranibizumab antibodies.
The assay methodology and validation reports will be provided by September 28, 2007.
T s

2. To characterize further the immune response to ranibizurnab, secum sam:bl_c_s collected in
studies FVF2587g, FVF2598g, FVF3192g will be assayed using the validated methods
described above in Postmarketing Commitmeni.  The data obtained will be analyzed
to discover and evaluaie any associalion between immunoreactivity and dosing frequency
as well as any poteatial impact of immuroreactivity on efficacy or safely outcomes: )
Date-of submission of protocol and statistical antatysis plan: February 28, 2007
Date of submission of finat study report: September . 2008,

.3. The need fur an additional clinical study will be detenained based on the results from ths
analysis described above.. - ’

9.3.3 Other Phase 4 Requests
Notapplicable. There are no additional Phase 4 requests.

9.4 Labeling Review

Refer to the Appendix, Svetion [0.2 for the medical officer’s [abel ing revicw.

9.5 Comments to Applicant

There are no comunents pertaining to specific deficiencies.

145

Petitioner Fresenius Ex. 1051, 0450



B S 1 SP-5349A FEFEF:092972 FKiXH :FRE304E 3H 6H 172/E

AW, BRTHAMELAE 4 ;& E2IRWA %'ﬂ'iin;l J:‘J?E’m Lt TT

ERRIZ dh iz > THE. ?‘{’Hx’rﬁr'é.'t‘: VIS A+

|4 Page(s) Withheld

§ 552(b)(4) Trade Secret / Confidential
__ § 552(b)(4) Draft Labeling

§ 552(5)(5) Deliberative Process

Withkeld Track Number; Me.dicaL_Ly E .

Petitioner Fresenius Ex. 1051, 0451



Electronic Acknowledgement Receipt

EFS ID: 32152813
Application Number: 15471506
International Application Number:
Confirmation Number: 8014
Title of Invention: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
First Named Inventor/Applicant Name: George D. YANCOPOULOS
Customer Number: 96387
Filer: Karl Bozicevic/Kimberly Zuehlke
Filer Authorized By: Karl Bozicevic
Attorney Docket Number: REGN-008CIPCON2
Receipt Date: 26-MAR-2018
Filing Date: 28-MAR-2017
Time Stamp: 12:17:48
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

53230

1 Transmittal Letter REGN-008CIPCON2_2018-03-2 no 2
_Supp_IDS_trans.pdf

9e2d9110a4c350f3e2cfabb0c6d932d3fcda)
1964

Warnings:

Petitioner Fresenius Ex. 1051, 0452



Information:

22962
) Information Disclosure Statement (IDS) | REGN-008CIPCON2_2018-03-2 no 1
Form (SBOB) _SUpp_IDS_SBOBA pdf 34a1e53105969b09202066ec75cb96568f5|
b46c8
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
2160139
3 Non Patent Literature D9.pdf no 99
e9e4195c672ae9ed0a526a351d6104038e2)
b804e
Warnings:
Information:
4911467
4 Non Patent Literature D10.pdf no 172
ef199fb6643a6e6f4a6347172a17a30b9f2d
Warnings:
Information:
Total Files Size (in bytes)# 7147798

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Fresenius Ex. 1051, 0453



Electronically Filed

Attorney Docket REGN-008CIPCON2
INFORMATION -
Application Number | 15/471,506
Commissioner for Patents Confirmation No. 8014
P.O. Box 1450 Filing Date March 28, 2017
Alexandria, VA 22313-1450 GI‘Ollp Art Unit 1647
Examiner Name LOCKARD, JON MCCLELLAND
Title:  “Use of a VEGF Antagonist to Treat Angiogenic Eye
Disorders”

Sir:

Applicants submit herewith documents which may be material to the examination of this application
and in respect of which there may be a duty to disclose in accordance with 37 C.F.R. §1.56. This submission is
not intended to constitute an admission that any document referred to therein is "prior art" for this invention
unless specifically designated as such. A listing of the documents is shown on enclosed Form PTO/SB/08A
and a copy of the cited documents are attached.

The Examiner is requested to make the documents listed on the enclosed PTO/SB/08A of record in this
application. Applicants would appreciate the Examiner initialing and returning the initialed copy of form

PTO/SB/08A, indicating the documents cited therein have been considered and made of record herein.

Statements

] No statement

X PTA Statement under 37 CFR § 1.704(d)(1): Each item of information

contained in the information disclosure statement filed herewith:

(i) Was first cited in any communication from a patent office in a counterpart
foreign or international application or from the Office, and this communication
was not received by any individual designated in § 1.56(c) more than thirty days

prior to the filing of the information disclosure statement; or

(ii) Is a communication that was issued by a patent office in a counterpart foreign
or international application or by the Office, and this communication was not
received by any individual designated in § 1.56(c) more than thirty days prior to

the filing of the information disclosure statement.
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X IDS Statement under 37 CFR § 1.97(e)(1): Each item of information
contained in the information disclosure statement was first cited in any
communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of the information disclosure

statement; or

] IDS Statement under 37 CFR § 1.97(e)(2): No item of information contained
in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge
of the person signing the certification after making reasonable inquiry, no item of
information contained in the information disclosure statement was known to any
individual designated in § 1.56(c) more than three months prior to the filing of

the information disclosure statement.

o
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No fee is believed to be due.

DXI|

The appropriate fee set forth in 37 C.ER. §1.17(p) accompanies this information disclosure
statement.

The Commissioner is hereby authorized to charge any underpayment of fees up to a strict limit of
$3,000.00 beyond that authorized on the credit card, but not more than $3,000.00 in additional fees due with
any communication for the above referenced patent application, including but not limited to any necessary fees
for extensions of time, or credit any overpayment of any amount to Deposit Account No. 50-0815, order
number REGN-008CIPCON?2.

Respectfully submitted,
BozICEvVIC, FIELD & FRANCIS LLP

Date: _ 26 March 2018 By: __ /Karl Bozicevic, Reg. No. 28,807/
Karl Bozicevic, Reg. No. 28,807

BOZICEVIC, FIELD & FRANCIS LLP
201 Redwood Shores Parkway, Suite 200
Redwood City, CA 94065

Telephone: (650) 327-3400

Direct: (650) 833-7735

Facsimile: (650)327-3231
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Application No. Applicant(s)

15/471,506 YANCOPOULOS, GEORGE D.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)

JON M. LOCKARD 1647 E‘g‘“s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 19 May 2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;the restriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*

5)X Claim(s) 21-46 is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.

8)[] Claim(s) ____is/are allowed.

7)X Claim(s) 21-46 is/are rejected.

8)[] Claim(s) ____is/are objected to.

[ Claim(s) are subject to restriction and/or election requirement.
* |f any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http/reww. usplo.govipatents/init_events/peh/index.jsp or send an inquiry to PPHieadback@uspto.aov.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 28 March 2017 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[J Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |Z| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other:
Paper No(s)/Mail Date aftached. er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180329
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Application/Control Number: 15/471,506 Page 2
Art Unit: 1647

DETAILED ACTION
Status of Application, Amendments, and/or Claims
1. The present application is being examined under the pre-AlIA first to invent provisions.
2. The Preliminary Amendment filed on 19 May 2017 has been entered in full. Claims 1-20
have been cancelled, and claims 21-46 have been added. Therefore, claims 21-46 are pending

and the subject of this Office Action.

Information Disclosure Statement
3. The information disclosure statements (IDS) filed 26 May 2017, 18 July 2017, 02 August

2017 and 26 March 2018 have been considered by the examiner.

Specification
4. The disclosure is objected to because of the following informalities: An updated status of
the parent nonprovisional application should be included in the first sentence of the specification.

Appropriate correction is suggested.

Double Patenting
5. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate

where the claims at issue are not identical, but at least one examined application claim is not
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Application/Control Number: 15/471,506 Page 3
Art Unit: 1647

patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

6. A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the reference application or patent either is shown to be commonly owned with
this application, or claims an invention made as a result of activities undertaken within the scope
of a joint research agreement. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

7. The USPTO internet Web site contains terminal disclaimer forms which may be used.
Please visit http://www.uspto.gov/forms/. The filing date of the application will determine what
form should be used. A web-based eTerminal Disclaimer may be filled out completely online
using web-screens. An eTerminal Disclaimer that meets all requirements is auto-processed and
approved immediately upon submission. For more information about eTerminal Disclaimers,

refer to http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

8. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-5 of U.S. Patent No. 7,303,746. Although the
conflicting claims are not identical, they are not patentably distinct from each other because the

claims of the ‘746 patent are drawn to methods for treating retinal neovascularization (an
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angiogenic eye disorder), comprising administering a fusion polypeptide which comprises the
amino acid sequence of SEQ ID NO:16, which shares 100% sequence identity to the fusion
protein of SEQ ID NO:2 (encoded by SEQ ID NO:1) of the instant application. While the ‘746
patent does not disclose the dosing schedules set forth in the instant claims, it is routine
experimentation to optimize dosages and dosage schedules. The courts have determined that:

“[W]here the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation." In re
Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

0. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-6 of U.S. Patent No. 7,303,747. Although the
conflicting claims are not identical as they differ in scope, they are not patentably distinct from
each other because claims 1-6 of the ‘747 patent are drawn to methods for treating or
ameliorating an angiogenic eye disorder, including choroidal neovascularization, vascular leak,
or retinal edema, comprising administering a fusion polypeptide capable of binding endothelial
growth factor (VEGF) to a patient in need thereof, wherein the fusion polypeptide comprises the
amino acid sequence of SEQ ID NO:6, which shares 100% sequence identity to the fusion
protein of SEQ ID NO:2 (encoded by SEQ ID NO:1) of the instant application. While the ‘747
patent does not disclose the dosing schedules set forth in the instant claims, it is routine

experimentation to optimize dosages and dosage schedules. The courts have determined that:
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“[Where the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation." In re

Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

10. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-11 of U.S. Patent No. 7,306,799. Although the
conflicting claims are not identical, they are not patentably distinct from each other because
claims 1-6 of the ‘799 patent are drawn to a method for treating an angiogenic eye disorder,
including age-related macular degeneration and diabetic retinopathy, comprising administering a
fusion polypeptide having the amino acid sequence set forth in SEQ ID NO:6, which shares
100% sequence identity to the fusion protein of SEQ ID NO:2 (encoded by SEQ ID NO:1) of the
instant application. While the ‘799 patent does not disclose the dosing schedules set forth in the
instant claims, it is routine experimentation to optimize dosages and dosage schedules. The
courts have determined that:

“[W]here the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation." In re
Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

11. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-15 of U.S. Patent No. 7,521,049. Although the
conflicting claims are not identical, they are not patentably distinct from each other because

claims 1-15 of the ‘049 patent are drawn to a method for treating an angiogenic eye disorder,
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including age-related macular degeneration, diabetic retinopathy, choroidal neovascularization,
vascular leak, and/or retinal edema, comprising administering a fusion polypeptide having the
amino acid sequence set forth in SEQ ID NO:23, which shares 100% sequence identity to the
fusion protein of SEQ ID NO:2 (encoded by SEQ ID NO:1) of the instant application. While the
‘049 patent does not disclose the dosing schedules set forth in the instant claims, it is routine
experimentation to optimize dosages and dosage schedules. The courts have determined that:

“[Where the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation.” In re

Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

12. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-26 of U.S. Patent No. 9,254,338. Although the
conflicting claims are not identical, as they recite different dosing schedules, they are not
patentably distinct from each other because claims 1-26 of the ‘338 patent are drawn to a method
for treating an angiogenic eye disorder, including age-related macular degeneration, diabetic
retinopathy, choroidal neovascularization, vascular leak, and/or retinal edema, comprising
administering a fusion polypeptide having the amino acid sequence set forth in SEQ ID NO:2,
which shares 100% sequence identity to the fusion protein of SEQ ID NO:2 (encoded by SEQ ID
NO:1) of the instant application. While the ‘338 patent does not disclose the dosing schedules
set forth in the instant claims, it is routine experimentation to optimize dosages and dosage

schedules. The courts have determined that:
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“[Where the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation." In re
Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

13. Claims 21-46 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-12 of U.S. Patent No. 9,669,069. Although the
conflicting claims are not identical, as they recite different dosing schedules, they are not
patentably distinct from each other because claims 1-12 of the ‘069 patent are drawn to a method
for treating an angiogenic eye disorder, including age-related macular degeneration, diabetic
retinopathy, diabetic macular edema, central retinal vein occlusion, branch retinal vein occlusion,
and corneal neovascularization, comprising administering a fusion polypeptide having the amino
acid sequence set forth in SEQ ID NO:2, which shares 100% sequence identity to the fusion
protein of SEQ ID NO:2 (encoded by SEQ ID NO:1) of the instant application. While the ‘069
patent does not disclose the dosing schedules set forth in the instant claims, it is routine
experimentation to optimize dosages and dosage schedules. The courts have determined that:

“[Where the general conditions of a claim are disclosed in the prior art, it is not
inventive to discover the optimum or workable ranges by routine experimentation." In re
Aller, 220 F.2d 454, 454, 105 USPQ 223,235, (CCPA 1955).

Therefore, the claims are overlapping in scope.

Summary
14. No claim is allowed.
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Advisory Information
Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Jon M. Lockard whose telephone number is (571) 272-2717. The examiner
can normally be reached on Monday through Friday, 8:00 AM to 4:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Joanne Hama, can be reached on (571) 272-2911. The fax number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see hitp://pair-direct.uspio.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JON M LOCKARD/
Examiner, Art Unit 1647
March 29, 2018
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Sir:
This amendment is responsive to the Office Action dated April 3, 2017 for which a three-month
period for response was given making this response timely filed on or before July 3, 2018.
Amendments to the Specification begin on page 2 of this document
Amendments to the Claims begin on page 3 of this document.
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AMENDMENTS TO THE SPECIFICATION

Please amend paragraph [0001] on pagel of the specification to read as follows:

[0001] This application is a continuation of U.S. Patent Application Serial No. 14/972,560, filed
December 17, 2015-new-aHewed), now U.S. Patent No. 9.669.069 issued June 6, 2017 which is a
continuation of U.S. Patent Application Serial No. 13/940,370 filed July 12, 2013, now U.S. Patent No.

9,254,338 issued February 9, 2016 which is a continuation-in-part of International Patent Application
No. PCT/US2012/020855, filed on January 11, 2012, which claims the benefit of US Provisional
Application Nos. 61/432,245, filed on January 13, 2011, 61/434,836, filed on January 21, 2011, and
61/561,957, filed on November 21, 2011, the contents of which are hereby incorporated by reference in

their entireties.
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AMENDMENTS TO THE CLAIMS:

1. - 20. (Canceled)

21. (Previously Presented) A method for treating an angiogenic eye disorder in a patient,
said method comprising sequentially administering to the patient a single initial dose of a VEGF
antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or more

tertiary doses of the VEGF antagonist;

wherein each secondary dose is administered 2 to 4 weeks after the immediately preceding dose;

and
wherein each tertiary dose is administered at least 8 weeks after the immediately preceding dose;

wherein the VEGF antagonist is a VEGF receptor-based chimeric molecule comprising (1) a
VEGFR1 component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component
comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization component comprising

amino acids 232-457 of SEQ ID NO:2;

wherein exclusion criteria for the patient include all of:
(1) active intraocular inflammation;
(2) active ocular or periocular infection;

(3) any ocular or periocular infection within the last 2 weeks prior to treatment.

22.  (Previously Presented) The method of claim 21, wherein only a single secondary dose is
administered to the patient, and wherein the single secondary dose is administered 4 weeks after the

initial dose of the VEGF antagonist.

23.  (Previously Presented) The method of claim 21, wherein only two secondary doses are
administered to the patient, and wherein each secondary dose is administered 4 weeks after the

immediately preceding dose.

24.  (Previously Presented) The method of claim 23, wherein each tertiary dose is

administered 8 weeks after the immediately preceding dose.
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25.  (Previously Presented) The method of claim 21, wherein at least 5 tertiary doses of the
VEGF antagonist are administered to the patient, and wherein the first four tertiary doses are
administered 8 weeks after the immediately preceding dose, and wherein each subsequent tertiary dose

is administered 8 or 12 weeks after the immediately preceding dose.

26.  (Previously Presented) The method of claim 21, wherein the angiogenic eye disorder is
selected from the group consisting of: age related macular degeneration, diabetic retinopathy, diabetic
macular edema, central retinal vein occlusion, branch retinal vein occlusion, and corneal

neovascularization.

27.  (Previously Presented) The method of claim 26, wherein the angiogenic eye disorder is

age related macular degeneration.

28.  (Previously Presented) The method of claim 21, wherein all doses of the VEGF

antagonist are administered to the patient by topical administration or by intraocular administration.

29.  (Previously Presented) The method of claim 28, wherein all doses of the VEGF

antagonist are administered to the patient by intraocular administration.

30.  (Previously Presented) The method of claim 29, wherein the intraocular administration is

intravitreal administration.

31.  (Previously Presented) The method of claim 30, wherein all doses of the VEGF

antagonist comprise from about 0.5 mg to about 2 mg of the VEGF antagonist.

32.  (Previously Presented) The method of claim 31, wherein all doses of the VEGF

antagonist comprise 0.5 mg of the VEGF antagonist.

33.  (Previously Presented) The method of claim 31, wherein all doses of the VEGF

antagonist comprise 2 mg of the VEGF antagonist.

34.  (Previously Presented) A method for treating an angiogenic eye disorder in a patient, said

method comprising sequentially administering to the patient a single initial dose of a VEGF antagonist,
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followed by one or more secondary doses of the VEGF antagonist, followed by one or more tertiary

doses of the VEGF antagonist;

wherein each secondary dose is administered 2 to 4 weeks after the immediately preceding dose;

and

wherein each tertiary dose is administered at least 8 weeks after the immediately preceding dose;

wherein the VEGF antagonist is a VEGF receptor-based chimeric molecule comprising
VEGFR1R2-FcAC1(a) encoded by the nucleic acid sequence of SEQ ID NO:1;

wherein exclusion criteria for the patient include all of:

(1) active intraocular inflammation;

(2) active ocular or periocular infection;

(3) any ocular or periocular infection within the last 2 weeks prior to treatment.

35.  (Previously Presented) The method of claim 34, wherein only a single secondary dose is
administered to the patient, and wherein the single secondary dose is administered 4 weeks after the

initial dose of the VEGF antagonist.

36. (Previously Presented) The method of claim 34, wherein only two secondary doses are
administered to the patient, and wherein each secondary dose is administered 4 weeks after the

immediately preceding dose.

37. (Previously Presented) The method of claim 36, wherein each tertiary dose is

administered 8 weeks after the immediately preceding dose.

38.  (Previously Presented) The method of claim 37, wherein the angiogenic eye disorder is

age related macular degeneration.

39.  (Previously Presented) The method of claim 34, wherein at least 5 tertiary doses of the
VEGF antagonist are administered to the patient, and wherein the first four tertiary doses are
administered 8 weeks after the immediately preceding dose, and wherein each subsequent tertiary dose

is administered 8 or 12 weeks after the immediately preceding dose.
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40.  (Previously Presented) The method of claim 34, wherein the angiogenic eye disorder is
selected from the group consisting of: age related macular degeneration, diabetic retinopathy, diabetic
macular edema, central retinal vein occlusion, branch retinal vein occlusion, and corneal

neovascularization.

41.  (Previously Presented) The method of claim 34, wherein all doses of the VEGF

antagonist are administered to the patient by topical administration or by intraocular administration.

42.  (Previously Presented) The method of claim 41, wherein all doses of the VEGF

antagonist are administered to the patient by intraocular administration.

43.  (Previously Presented) The method of claim 41, wherein the intraocular administration is

intravitreal administration.

44.  (Previously Presented) The method of claim 43, wherein all doses of the VEGF

antagonist comprise from about 0.5 mg to about 2 mg of the VEGF antagonist.

45.  (Previously Presented) The method of claim 44, wherein all doses of the VEGF

antagonist comprise 0.5 mg of the VEGF antagonist.

46. (Previously Presented) The method of claim 44, wherein all doses of the VEGF

antagonist comprise 2 mg of the VEGF antagonist.
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REMARKS

FORMAL MATTERS:

Claims 21-46 are now pending in this application.
Claims 1-20 were previously canceled without prejudice.
No claims are amended or added.

No new matter is added.

DOUBLE PATENTING REJECTIONS — ‘338 PATENT

Claims 21-46 were rejected on the grounds of non-statutory obviousness-type double patenting
over claims 1-26 of issued U.S. Patent 9,254,338 and claims 1-12 of U.S. Patent 9,669,069.
Without acquiescing to the validity of the rejection, applicants have attached a terminal

disclaimer which is specific to U.S Patent 9,254,338 and 9,669,069 thereby rendering the rejection moot.

DOUBLE PATENTING REJECTIONS — ¢746; ‘747; ¢799; AND ‘049 PATENTS

There are four additional obviousness type double patenting rejections.

In section 8 of the Office Action, claims 21-46 are rejected on the grounds of non-statutory
obviousness-type double patenting over claims 1-5 of issued U.S. Patent 7,303,746.

In section 9 of the Office Action, claims 21-46 were rejected on the grounds of non-statutory
obviousness-type double patenting over claims 1-6 of issued U.S. Patent 7,303,747.

In section 10 of the Office Action, claims 21-46 were rejected on the grounds of non-statutory
obviousness-type double patenting over claims 1-11 of issued U.S. Patent 7,306,799.

In section 11 of the Office Action, claims 21-46 were rejected on the grounds of non-statutory
obviousness-type double patenting as being unpatentable over claims 1-15 of issued U.S. Patent
7,521,049.

The rejections in sections 8, 9, 10 and 11 are traversed for the reasons indicated below and as

further supported by the attached publication.

NON-OBVIOUSNESS RESPONSE

None of the “746, ‘747, “799 or ‘049 patents disclose the treatment protocol of the pending
claims. Thus, based on the working examples set forth in the present application, along with the

7
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endorsement of the present invention as set out in the attached (Heier et al.) peer reviewed publication,
as well as the facts and reasoning provided below, the rejection should be reconsidered and withdrawn.

At the time of the invention the well accepted standard of care for the treatment of the
neovascular (or wet) form of age-related macular degeneration (AMD) was to administer an antibody
formulation (ranibizumab) by injection to the eye once per month (see the attached Heier et al. paper).

This treatment protocol is (1) expensive; (2) painful to the patient; (3) inconvenient for the
patient as well as the patient’s family; (4) psychologically and physically traumatic to the patient; and
(5) subjects the patient to potential adverse effects such as infection with each treatment event.

Due to all the above factors (1-5) there was a need in the art for alternative treatment protocols
whereby the treatment would be carried out with less inconvenience and reduced safety risks to the
patient. However, until the present invention once a month treatment remained the standard of care.

There are virtually an infinite number of different treatment protocols that could be tested. A
drug could be administered more frequently, or less frequently, relative to the accepted standard of care.
Further, different variations in timing between dosing events are possible. Due to the virtually infinite
number of combinations, applicants do not believe that the claimed treatment protocol is prima facie
obvious in view of the prior art standard of care which is administration of the drug once per month.
However, notwithstanding that position, any prima facie case of obviousness is overcome by the
showing of improved unexpected results. Thus, while the rejection is citing case law (In re Aller) which
supports the position that where the general conditions of a claim are disclosed within the prior art, it is
not inventive to discover optimal ranges, the Examiner is aware that this case law is not applicable to
situations where improved unexpected results are shown (MPEP 2145). Such results have been obtained
and are described in the working examples of the present application and in the attached (Heier et al.)
publication, portions of which are referred to below.

Applicants do not acquiesce to the prima facie obviousness of the claimed invention over the
invention claimed within the cited patents. This is because there are virtually an infinite number of
different possible treatment protocols. However, notwithstanding any prima facie case of obviousness,
applicants have demonstrated improved and unexpected results, and based on such, the rejections should
be reconsidered and withdrawn.

The attached Heier et al. paper published in December of 2012, and as such is not prior art with

respect to the present application filed on January 11, 2012 and claiming priority to November 21, 2011.

8
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The Heier et al. paper shows results of a treatment protocol of the type claimed on over 2,400
patients. The studies summarized in the Heier et al. paper correspond to the clinical trials disclosed in
Example 4 of the present application which involve the use of the VEGF receptor-based chimeric
molecule known as aflibercept or "VEGF Trap."! The results clearly show that by administering the
specifically claimed VEGF antagonist in accordance with a dosage regimen as claimed in independent
claim 1, it is possible to treat angiogenic eye disorders such as AMD while administering doses on a less
frequent basis than previously thought possible. This (1) provides enormous benefits to patients, (2)
reduces health care cost, (3) reduces the pain and (4) suffering of the patient, as well as (5) the
inconvenience to the patient and their family, and as such provides a major step forward in the treatment
of patients suffering from angiogenic eye disorders, which is worthy of patent protection.

The attached Heier et al. article is a peer reviewed article published in “Ophthalmology” which

describes the aforementioned clinical trial as follows:

“Patients were randomized in a 1:1:1:1 ratio to the following regimens: 0.5 mg
aflibercept every 4 weeks (0.5q4); 2 mg aflibercept every 4 weeks (2q4); 2mg
aflibercept every 8 weeks (2q8) after 3 injections at week 0, 4 and 8 (to maintain
masking, sham injections were given at the interim 4-week visits after week 8); or
0.5mg ranibizumab every 4 weeks (Rq4). Consecutively enrolled patients were
assigned to treatment groups on the basis of predetermined central randomization

scheme with balanced allocation, managed by an interactive voice response system.

In the “primary end point analysis” section of the paper, it is indicated that the proportion of
patients maintaining vision was similar among all treatment groups and this is dramatically shown
within Table 2 of Heier et al. Thus, the results show that the treatment groups which were compared
with the monthly treatment groups surprisingly did not obtain an inferior result. As such, the PRN
treatment protocol as encompassed by the presently pending independent claim 21 and 34 achieves
results which are as good or better than the results obtained with monthly treatment.

Within the “Discussion” section of the Heier et al. paper, it is noted that the treatment group

treated every two months achieved a visual acuity score within 0.3 letters of the group treated on a

! Aflibercept is a VEGF receptor-based chimeric molecule as defined in the claims and specifically in claims 21 and 34.

9
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monthly basis. See also the results summarized in Table 1, page 15, of the present application. Thus, it
is indicated that the treatment group which received the drug far less frequently than the monthly dosing
arm achieved remarkably similar improvements without requiring the monthly monitoring and visits to
the health care provider.

Similar remarkable results are shown in Example 5 of the present application, which illustrates
an administration regimen encompassed by claims 21 and 34 (i.e., 3 initial doses of VEGF Trap
administered once every four weeks, followed by additional doses administered as needed (PRN)) for
the effective treatment of diabetic macular edema (DME). As noted at paragraph [0065] of the present
specification: "the administration of VEGFT to patients suffering from angiogenic eye disorders (e.g.,
AMD and DME) at a frequency of once every 8 weeks, following a single initial dose and two
secondary doses administered four weeks apart, resulted in significant prevention of moderate or severe
vision loss or improvements in visual acuity."

An acknowledgement of the unexpected results of the administration regimen of the present
invention is echoed in the Heier et al. paper, which points out that less frequent injections should also
provide an ocular safety benefit, and that using fewer injections may substantially decrease the
cumulative population risk of certain adverse events which can have a considerable impact considering
the millions of injections given each year. For example, Heier et al. states on page 2546, middle left
column that:

"The demonstration that monthly aflibercept provides similar efficacy and

safety as the current approved standard of monthly ranibizumab is important, but the

finding that remarkably similar improvement in vision and anatomic measures can be

achieved with less than monthly intravitreal aflibercept injections and without requiring

monthly monitoring visits provides an important advance for both patients and their

treating physicians."

Moreover, the final paragraph of the Heier et al. paper reads as follows:

“In conclusion, intravitreal aflibercept dosed monthly or every 2 months after 3
initial monthly doses resulted in similar visual and anatomic outcomes as ranibizumab
dosed monthly, as well as similar safety and tolerability. Intravitreal aflibercept dosed

every 2 months has the potential to provide patients, their families and clinicians the
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opportunity for the optimal vision gains and anatomic disease control they have come to
expect from monthly ranibizumab, with a substantially decreased treatment and

compliance burden, and a lower cumulative risk of injection-related adverse events.”

Based on the above, it is clear that the claimed treatment protocol provides enormous advantages
to patients. Further, in view of the disadvantages of carrying out the treatment on a once per month
basis, there was a need in the art for alternative treatment protocols. However, this did not occur until
the present invention and as such, the claimed treatment protocol is inventive above and beyond the
inventions claimed within the patents cited in the obviousness type double patenting rejection. In view

of such, those rejections should be reconsidered and withdrawn.

STATEMENT UNDER 37 C.E.R. §§1.56 AND 1.2

Applicants hereby advise the Examiner of the status of a co-pending application in compliance
with the Applicant’s duty to disclose under 37 C.ER. §§1.56 and 1.2 ( see also MPEP §2001.06(b)) as
discussed in McKesson Info. Soln. Inc., v. Bridge Medical Inc., 487 F.3d 897, 82 USPQ2d 1865 (Fed.
Cir. 2007).

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
14/972,560, filed December 16, 2015 which issued on June 6, 2017 as U.S. Patent No. 9,669,069.

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
13/940,370, filed July 12, 2013 which issued on February 9, 2016 as U.S. Patent No. 9,254,338.

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
10/988.,243, filed November 12, 2004 which issued on December 4, 2007 as U.S. Patent No. 7,303,746.

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
11/218,234, filed September 1, 2005 which issued on December 4, 2007 as U.S. Patent No. 7,303,747.

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
11/089,803, filed March 25, 2005 which issued on December 11, 2007 as U.S. Patent No. 7,306,799.

The Applicants wish to bring to the Examiner’s attention that U.S. Patent Application
11/998,709, filed November 30, 2007 which issued on April 21, 2009 as U.S. Patent No. 7,521,049.
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These documents are available on PAIR, and thus are not provided with this
communication. Please inform the undersigned if there is any difficulty in obtaining the documents

from PAIR.

CONCLUSION

Applicants do not acquiesce to the prima facie obviousness of the claimed invention over the
invention claimed within the cited patents. This is because there are virtually an infinite number of
different possible treatment protocols. However, notwithstanding any prima facie case of obviousness,
applicants have demonstrated improved and unexpected results, and based on such, the rejections should
be reconsidered and withdrawn.

Applicant submits that all of the claims are in condition for allowance, which action is requested.
If the Examiner finds that a telephone conference would expedite the prosecution of this application,
please telephone the undersigned at the number provided.

The Commissioner is hereby authorized to charge any underpayment of fees up to a strict limit of
$3,000.00 beyond that authorized on the credit card, but not more than $3,000.00 in additional fees due
with any communication for the above referenced patent application, including but not limited to any
necessary fees for extensions of time, or credit any overpayment of any amount to Deposit Account No.

50-0815, order number REGN-008CIPCON?2.
Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: June 25, 2018 By: __ /Karl Bozicevic, Reg. No. 28.807/
Karl Bozicevic, Reg. No. 28,807

Enclosures: (1) Heier et al.

(2) Terminal Disclaimer regarding U.S. Patent Nos. 9,254,338 and 9,669,069

BOZICEVIC, FIELD & FRANCIS LLP
201 Redwood Shores Parkway, Suite 200
Redwood City, California 94065
Telephone: (650) 327-3400

Direct: (650) 833-7735

Facsimile: (650) 327-3231
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Intravitreal Aflibercept (VEGF Trap-Eye) in

‘et Age-related Macular Degeneration

Jeffrey S. Heier, MD,! David M. Brown, MD,? Victor Chong, MD, 3 ]van»F rancois Korobelnik, MD,*
Peter K. Kaiser, MD,? (Quan Dong Ngwyen, MD,® Bernd Kirchhof, MD,” Allen Ho, MD,?

Yuichiro Ogura, MD,° George e D. Yancopoulos, MD), PhD, ™ Neil Stahl, MD,® Robert Vitti, MD,°
Alyson }. Berliner, M, Ph!), h%en Soo, PAID,’® Majid Anderesi, MID,’! Georg Groetzbach, MD, 1!
Bernd Sommerauer, PhD, ! Rupert Sandbrink, MDD, PRD, 1! Christian Simader, MD 3

Ursula Schmidt-Erfurth, MD," for the VIEW 1 and VIEW 2 Study Groups*

Objective: Two simiiarly designed, phase-3 studies (VEGF Trap-Eve: Investigation of Efficacy and Safety in
Wet AMD [VIEW 1, VIEW ?]3 of neovascular age-related macuiar degeneration (AMD)} compared monthly and
every-2-month do::mg of intravitreal afiibercept injection (VEGF Trap-Eye; Regeneron, Tarryiown, NY, and Bayer
HealthCare, Berlin, Germany) with monthly ranibizumab.

Deasign: Double-masked, muiticenter, paraliel-group, active-controlied, randomized trials.

Participants: Patients (n = 2419) with active, subfoveai, choroidal neovascuiarization (CNV)} lesions (or
juxtafoveal lesions with leakage affecting the fovea) secondary to AMD.

intervention: Patients were randomized to intravitreal aflibercept 0.5 mg monthly (0.5q4}, 2 mg monthiy
(294), 2 mg every 2 months after 3 initial monthiy doses (2g8), or ranibizumab 0.5 mg monthly (Rg4).

Main Quicome Measures: The primary end point was noninferiority (margin of 10%) ot the aflibercept
regimens to ranibizumab in the proportion of patients maintaining vision at week 52 (iosing <15 ietters on Early
Treatment Diabetic Retinopathy Study [ETDRS] chart). Other key end points included change in best-corrected
visual acuity (BCVA) and anatomic measures.

Resufts: All aflibercept groups were noninferior and clinically equivaient to monthly ranibizumab for the
primary end point {the 2g4, 0.5g4, and 2g8 regimens were 95.1%, 95.9%, and 95.1%, respectively, for VIEW
1, and 85.6%, 96.3%, and 95.8%, respectively, for VIEW 2, whereas monthly ranibizumab was 94.4% in both
stud ies). In a prespecified integrated analysis of the 2 stqdies all aflibercept ;F-g imens were within 0.5 [etters
of the refsrence ranibizumab for mean change in BCVA; all aflibercept ragimens also produced similar
improvernents in anatomic measures. Qcular and systemic adverse events were similar across treatment
groups.

Conclusions: Intravitreal aflibercept dosed monthly or every 2 months after 3 initial monthily doses produced
similar efficacy and safety outcomes as monthly ranibizumab. These studies demonstrate that aflibercept is an
effective treatment for AMD, with the every-2-month regimen offering the potential to reduce the risk from
monthly intravitreal injections and the burden of monthly monritoring.

Financial Disclosure{s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2012;119:2537-2548 © 2012 by the American Academy of Ophthalmology.

“Group members listed online in Appendix 1 thitp://aaojournal.org).

Age-related macular degeneration (AMD) is a leading real injections of 0.5 mg ranibizumab, a humanized

cause of vision loss and blindness in industrialized coun-
tries.’ The most severe vision loss occurs in the neovas-
cular {or wet) form of AMD, involving choroidal neo-
vascularization (CNV) and associated retinal edema.
Early treatments for CNV (laser ablation. photodynamic
therapy with verteporfin}, although cleariy better than no
treatment at all, decreased severe vision loss rather than
truly stabilizing vision or resulting in clinically signifi-
cant improvements in visual acuity.>"* The suggestion
that vascular endothelial growth factor (VEGFE) might be
driving the CINV and associated edema seen in AMD led
to a paradigm shift with the success of the first anti-
VEGF therapy, pegaptanib sodium.’® Monthly intravit-

© 2012 by the American Academy of Ophthalmology
Published by Elsevier luc.

meoenoclonal antibody fragment that blocks VEGE, not
only prevent vision loss in most patients but also lead to
significant visual gain in approximately one-third.”® The
risk of rare but serious adverse evenis resulting from the
intravitreal procedure, together with the significant bar-
den of making monthly visits to their retinal specialist,
have led to extensive efforts to decrease in"eution dnd
mounitoring frequency. However, fixed quar tcrly’ Moo “as
needed” (pro re nata [PRN}]} dosing regimens,’ a2 wlth-
out 1eqmrmg -nonthly momrmmg visits, were not effec-
tive at maintaining vision.

The Comparison of AMD Treatments Trials (CATT)*?
recently compared monthly ranibizumab with monthly

e P O T~ 1 4
[S N (i161-6420/12/%-see front matter LS/

orp/ 10101 6/1 ophthe. 2012 GR.G06
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Ophthalmology
bevacizumab, as well as with PRN regimens that required
'nomh]y mositoring visits during which treatment deci-
sions primarily were made oo the basis of anatomic
criteria. Monthly bevacizumab resulted in mean best-
carrected visual acuity (BCVA) gains (8.0 letters) similar
to those for monthly ranibizumab (8.5 letters), whereas
PRN ranibizumab yielded a mean BCVA gain of 1.7
letters less than that of the monthly standard (with
confidence interval {CI] extending to 4.7 letrers below)
that achieved noninferiority, and PRN bevacizumab
yielded a mean BCVA gain 2 2.6 letters below the monthly
standard (with a Cl extending to 5.9 letters below) thd;
did not achieve noninferiority. In the CATT, monthly

9, Number 12, December 2012

tion of patients who had fluid-free retinas on optical
coherence tomography (OCT). Although Cls were not
provided for monthly and PRN regimens, switching from
monthly to PRN regimens in the second year of the
CATT resulted 1n a significant worsening of BCVA and
retinal thickness, as well as a significant decrease in the
proportion of patients without retinal fluid.** The “alter-
native treatments to Inhibit VEGF in Age-related choroi-
dal Neovascularization” (IVAN) study also found that the
mean foveal retinal thickness and the percentage of pa-
tenis with fluorescein leakage were significantly higher
with the PRN regimen compared with the monthly regi-
men.’” In the HARBOR study (Invest Ophthalmol Vis

'

bevacizumab and both PRIN regimens were significantly
worse than monthly ranibizumab in terms of the propor-

Sci 2012;53:E-Abstract 3677), PRN regimens of both the

approved 0.5 mg dose and the higher 2 mg dose of

Discontinuation all [Al groups:

Totak 65 (7.1%)
Adverse event: 12 {1.3%)
Death: 10{1.1%}
Lost to foilow-~up: 10{L.1%
Protocoi violation: 4 {0.4%}
Treatment failure: 4 {0.4%)
Withdrawal of consent: 20{2.2%)
Other: 5 (0.5%

( Analyzed: 3
i Safety Analysis Set: 304 §
Full Analysis Set: 304
kPer Protocol Set: 285

VIEW 1 Al
294 {n=304}

3 (Ar'-alyzed:
i A 3 Safety Analysis Set: 304 §

Full Analysis Set: 301§
Per Protocol Set: 270

Assessed

\, : q

for N Randomized § o f @ SRS p
eligibility > (n=1217) rT————— " Analyzed: g
SURCCE L T S N B . Safety Analysis Set: 303 §

k4

A
2g8 (n=303}) Fult Analysis Set: 301

LPer Protocol Set: 265

k2 3 rAnaIyzed; h
wf Ranibizumab i Safety Analysis Set: 304
( Excluded {n=846) } (n=306) 1 Full Analysis Set: 304
......................................... 9 ,5 Per Protocol Set: 269
.......................... 3 &£
=
Discontinuation Ranibizumab:
Total: 22(7.2%)
Adversc event: 4{1.3%)
Death: 3 {1.0%}
Lost to foliow-up: 1{0.3%
Protocc! violation: 3{1.0%}
Treatment failure: G
Withdrawal of consent: 16 {3.3%

Other: 1{C.3%

& N

Figure 1. Flowcharts describing treatment allocation and patient disposition in VIEW 1 {A} and VIEW 2 (B). in both VIEW 1 and VIEW 7 studies, the
most common reason {or patients to be screened but not randomized was ineligibility based on angiographic charscreristics s identified by the veading

T 3 frey Al orams
center. The second most common reason was visual acuity out of range. Discontinuations are those that occurred from the study. Two milligrams

intravitreal aflibercept every 2 months {2q8) dosing was performs "rer j initial monthly doses. The n
study medication in g4, 0.5q4, \45 and Rg4 groups were 16 (5. {9.9%), 30 (9.9%),

45 (14.59%), 33 {10.5%}, and 33 {10.9%), respectively, in VIEW 2. I vU: Wl 1(‘8& pati

to 96.1% c.r,rupleur.g week-32 visual acuity assessment. A total of 128 patiu‘.{s were not included in the PF for rlﬂe olluwvrm reasons (in ovder of

ts were in

nissed 2 consecutive injections before ninth injection, major hrovmol deviation, received <X9 injections, had <9 assessm
In VIEW 2, 1081 partu

not inc]uded in the PPS for the f()l'iOW“ 2

occurrence )I

ssments.

assessments, no post-baselins s were incl th 95.9 % to 97 Q% ccrn}".‘ ing week-32 visual acuity

assessment. A total of 159 pat ns before ninth injection,

maj no post 3-1seiu e assessments, unasking by investigator

or Global Pharmacovigitance. u.5q4 = \,.h, mg IAL monthly; Zq4 = 2 mg (Al monthly; 268 = 2 mg TA@ every 2 months sfter 3 initial monthly doses;

IAl = intravitreal aflibercept injection.
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Heier et al - Intravitreal Aflibercept for Wer AMD

ranibizumab did not achieve noninferiority compared
with monthly ranibizumab, with the 0.5 mg PRN regimen
yielding a mean BCVA gain 2.0 letters below the
monthly standard (with a CI extending to 4.5 letters
below). Of note, just like the CATT PRN regimens, the
HARBOR PRN regimens still depended on monthly
monitoring visits. Thus, there remains a need for new
therapies that will provide equivalent efficacy and ana-
tormmic disease control to monthly ranibizumab, while
reducing the risk of monthly injections and the burden of
mandatory monthly monitoring visits.

Intravitreal aflibercept injection (IAI) (previously
known in the scientific literature as VEGF Trap-Eye,
Regeneron, Tarrytown, NY. and Bayer HealthCare, Ber-
lin, Germany) is a soluble decoy receptor fusion pro-
tein*®17 that is specifically purified and formulated for
intraocular injection. Intravitreal aflibercept at doses of
(0.5 mag and 2 mg provided the most robust outcomes in
the Clinical Evaluation of Antiangiogenesis in the Retina
Intravitreal Trial Phase 2 (CLEAR-IT 2} study after 4
monthly administrations followed by PRN dosing to
week 52.% The binding affinity of intravitreal aflibercep:
to VEGF is substantially greater than that of bevaci-
zumab or ranibizumab.'” The greater affinity could trans-
late into a higher efficacy or, as predicted by a math-
ematic model, intc a substantially longer duration of

action in the ey S allowing for less frequent dosing. as
supported by early clinical trials.’®* In this article, we
report the firsi-year resulis of 2 phase 3 studies compar-
ing intravitreal aflibercept. monthly or every 2 meonths,
with mounthly ranihizomab.

Materials and Methods

Study Design

The “VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet
AMD” studies (VIEW 1 and VIEW 2) were similarly designed,
prospective, double-masked, multinational, parallel-group, active-
coutrolled, randomized clinical trials. The investigators from the
VIEW 1 and VIEW 2 studies are listed in Appendix 1, available
at hitpi/faaciouraal.org. Patients 1n VIEW 1 (registered at swww.
clintealtriais.gov on July 31, 2007; NCT00509795. Accessed Au-
gust &, 2012) were randomized at 154 sites in the United States and
Canada. Patients in VIEW 2 {registered at www.chnicaltrials.gov
on March 12, 2008; NCT00637377. Accessed August &, 2012)
were randomized at 172 sites in Europe, the Middle East, Asia-
Pacific, and Latin America; the last patient in both studies com-
pleted 32 weeks in September 2010. The study protoccls were
appreved by instimtional review boards or ethics committees for
each clinical site; all participants provided written informed con-
sent. All the S study sites complied with the Health fnsurance
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Portability and Accountability Act. The 52-week outcomes are
reported.

Participants

Inclusion and exclusion criteria were designed to maintain

constancy with the pivotal trials for the reference drug ranibi-
zumab, cousistent with regulatory guidelines for noninferiority
studies, and included (i) age =50 years with active subfoveal
CNV lesions {any subty'we secondary to AMD; juxtafoveal
lesions with leakage affecting the fovea also were allowed; (2)
CNV cowprising at least 50% of total lesion size; and (3}
BCVA between 73 and 25 Early T reatment Diabetic Reti'mp~
athy Study chart (ETDRS) letters (20/40-20/320 Snelien equiv-
alent). Patients with prior treatment for AMD (including an
investigational agent or anti-VEGF therapy) in the study eye
were excluded. Eligibility was determined using fuorescein
angiography at the reading ceater. Complete eligibility ¢
are shown in Appendix 2 (available at hitp:/faacjonimal,

i
n

Treatment Groups and Randomization

Patients were randomized in a 1:1:1:1 ratio to the foliowing
regimens: 0.5 mg aflibercept every 4 weeks (0.5¢4); 2 mg
afiibercept every 4 weeks (2q4); 2 mg aflibercept every 8 weeks
(2g8) after 3 :ipjections at week 0, 4, and 8 (to maintain
maskmg, sham injections were given at the interim 4-week
visits after week 8); or 0.5 mg ranibizumab every 4 weeks
(Rg4). Consecutively enrolled patients were assigued fo treat-
ment groups on the basis of a predetermined ceniral random-

zation scheme with balanced allocation, managed by an inter-
ztctwe voice response system.

End Points and Statistical Analyses

The primary end point analysis, neninferiority margins, and
definition of “clinical equivalence” were established in discus-
sion with the Food and Drug Administration (FDA) (as part of
a Special Protocol Assessmeunt), Enropean Medicines Agency,
Pharmaceutical and Medical Device Agency and other regula-
tory anthorities, with the intent of reaiutaining constancy with
the previous ranibizumab pivotal frials’* and preserving the
majority of the treatment effect demonstrated in these trials.
The primary end point analysis was noninferiority of the intra-
vitreal afiibercept regimens to ranibizumab in the proportion of
patients maintajuing vision at week 52 (losing <15 ETDRS
letters; per pwtocal data set) in each study. A noninferiority
margin of 10% in the individual btl.u..l(,S was chosen to preserve
approximately two-thirds of the ranibizumab effect for preven-
tion of moderate vision loss (1055 of <15 letters) demanstrated
in pivotal ranibizumab stadies,” ¥ using the 2 CI approach. The
FDA suggested that a margin of 5% could determine clinical
equivalence. Thus, the margin of 10% was used for assessing
noninferiority, and the margin of 5% was used for ass\ssmg
clinical equivalence. The prespecified analysis plan al
cluded a prospectively planned integrated analysis com
the 2 VIEW studies; in this integrr.te; analysis, the Euvropean
Medicines Agency/Comumiitee for Medicinal Products for Hu-
man Use requested a noninferiority margin of 7%. In the
individual studies. the primary end point was .lebbSt,d by a
prespecified hierarchical testing sequence of noninferiority to
mab with the sequence of a‘hbcrcnu' 2g4, 0.5g4, and
then 2¢8 o control the 5% (4.9% for VIEW 1) ‘verall type I
error while maintaining a 5% significance level (4.9% for
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VIEW 1) for each individual comparison (see Append:
4 for details of the statistical analysis, available
ascjournal.org). If all aflibercept groups demons

at ftped/
rafed noninfe-
riority to ranibizumab for the primary end point, additional

comparisons with ranibizamab were prespecified regarding the
secondary end points, also using a hierarchical testing sequence
1n which each secondary end point was tested for superiority of
aflibercept over ranibizumab. Prespecified secondary efficacy
variables compared baseline and 52-week data regarding mean
change in BCVA; gaining =15 letters: change in total National
Eye Institute 25-Item Visnal Function Questionnaire (INEI
VFQ-25) score: and change in CNV area on fluorescein augiog-
raphy. Anatontic measures included retinal thickness and per-
sistent flnid as assessed by OCT. Change in BCVA also was
assessed as part of the prospectively planned prespecified inte-
grated analysis combining the 2 studies.

The full analysis set included all randomized patients who
received any study medication and had a baseline and at least §
post-baseline BCVA assessment. The per protocel set (PPS)
included all patients in the full analysis set who (1) received at
least 9 doses of study drug and attended at least 9 scheduled
visits duding the first year, (2) had not missed 2 consecutive
injections before administration of the ninth injection {per pa-
tient), and (3} did not have major protocol viglatiens. Sham
injections were counted as doses administered for the purpose
of defining the PPS. The PPS included patienis who discontin-
uved the study because of treatment failure, without a major
protocol deviation, at any time during the first 52 weeks (even
if they et points 1 and 2 above). These patients were consid-
ered nonresponders for the primary end-point analysis. The last
observation carried forward (LOCF) appreach was used to
nnpme missing values. When indicated, the robustness of an
ysis results was assessed by uxmg the observed case or com-
p}e[crs data. A corapleter was defined as a patient who received
treatment for at least 9 months and had ef ’cac‘y data for at least
9 months during the 52 weeks of study. The missing values for
completers also were imputed using the LOCF approach.

=

Schedule of Visits and Assessments

Patients were examined on the day of treatment inifiation and
every 4 weeks thereafter through 52 weeks, as well as 1 weelk after
first treatment for safety assessment {subseqguent s‘isfely assess-
ments occun'ed by telephone}. Each 4-week visit included BCVA
assessment and anterior/posterior segment examination (with in-
traocular pre:,s. re determiination) before injection (active or sham)
and posterior segiment examination with intraocular pressure de-
terunnation 3¢ to 60 minutes after jujection. For the 298 treatruent
group, no treatment decisions were made at the interim monthly
visits. The NEI VPQ-25 assessruent occurred at screening aud
weeks 12, 24, 36, and 52. Adverse events were recorded at every
visit.

Imaging Assessments

Fundus photography and fluorescein angiography were performed
at chsenin g and weeks 24 and 52, and evaluated by an indepen-~
dent center (Digital Angiography Reading Center, New York).
Optical coberence tomography was performed using fime domain
Stratus machines (Carl Zeiss Meditec, Jena, Genmany) and eval-
uated by an independent center (VIEW 1: OCT Reading Center at
Duke, Durham, NC; VIEW 2: Vienna Reading Center, Austria).
Visual acuity examiners were certified to ensure consistent mea-
surement of BOVAL In VIEW 1, QCT was perforrued at screening,
at the treatment initiation visit, and at weeks 4, 12, 24, 36, and 52
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(and was optional at the investigators’ discretion at other study
visits). In VIEW 2, OCT was performed at every study visit. Areas
of visible CNV (classic or occult) were identified when angio-
graphic analyses showed evidence of late leakage or pooling
of dye.

Masking

ents were masked as to treatments. An unmasked investigator
performed the stady drug or sham injection. An snmasked inves-
tigator also was responsible for the receipt, tracking, preparation,
destruction, and administration of study drug, as well as safety
assessments both pre- and post-dose. A separate masked physician
assessed adverse events and supervised the masked assessment of

efficacy. All other study site personnel were masked to treatiment
assignment by separating study records or wasked packaging.
Optical coherence tomography technicians and visual acuity ex-
aminers remained masked relative to treatment assignment. Intra-
vitreal aflibercept and sham kits were packaged identicaliy. Lu-
centis (Genentech Inc, South San Francisco, CA) was obtained
conmymercially but only prepared and delivered by unmasked per-
sonnel at the sites.

Table 1. Patient Demographic

Intravitreal Aflibercept for Wer AMD

Results

Patient Disposition, Baseline Characteristics, and
Exposure

The disposition of patients is shown in Figure 1A-B. In VIEW |,
1217 patients were randomized, with 91.1% to 96.4% of patients
completing 52 weeks. In VIEW 2, 1240 patieunis were randomized,
with 88.1% to 91.1% completing 52 weeks. Baseline demograph-
ics and disease characteristics were evenly balanced among all
treatment groups (Table 1). The mean number of active injections
received by patients in all monthly treatment arms. which were
scheduled to receive 13 mouthly injections, was 12.1 to 12.5 in
VIEW | and 12.2 to 12.4 in VIEW 2. The aflibercept every-2-
month groups, scheduled to receive 3 initial wonthly injections
followed by 5 active injections over the next 10 months, received
an average of 7.5 active injections in VIEW 1 and in VIEW 2.

Primary End Point Analysis

{n both studies, the proportion of patients maintaining vision was
sitniiar at neng al il treatment groups in the prespecified per-protocol
analysis and thr: full analysis set (Tabiz 7). All aflibercept groups
achieved statistical noninferiority compared with monthly ranibi-
zamab, with the Cls of the difference between ranibizumab aud

s and Baseline Characteristics

VIEW 1 VIEW 2
Ranibizumab Intravitreal Ranibizumab Intravitreal Affibercept
0.5q4 g4 0.5q4 28
791 309 306
73090 74.1%85 73.8x8.56

Asian
Other

4y

Baseline ETDRS BCVA
(mean *+ SD)

Irop’urr\u of patients with ~ 4.3% (13) 4.9% (15) 6.3% (19}
CNV area, mm? 6.53+5.2 6.59+5.1 6.49+4.5
(mean *+ SD)
Lesion type
Predominantly classic, 82 (27.0) 87 (28.6) 81 (26.9)
n {%)
\"m;lr“z iy classic, n (%) 101 ¢33.2) 97 (32.2)
cult, (%) 115 (37.8) 121 (40.2)
Patients with juxtafoveal 15 (4.9 17 (5.6)

lesions, n (%)
Lesion size, mm”
an = SD)
Central rerinal thickness,

pwin {mean SU)
Raseline NEI VFQ-23

scores {mean i SD3

6.99+55

{m

315.3+108.3 313.6*x103.4

71.0=17.8

94 = 0.5 mg monthly; 2q4 =2 mg mont H\, 2 g -
cho‘udal neovascu l'mzaqon, ETDR:
Questionnaire; SO = standard dewati@n,

¢ Retinopat

5 e
v Z month;

3y 213(73.2)  226(73.1)  219{74.0)
1(0.3) 0 1{0.3)
60 (20.6) 67 (21.7) 61(20.6)
17 {(5.8) 16 (5.2) 15 {(5.1)
122 (41.9) 133¢43.0) 149 (503
169 (58.1) 176 {57.0) 147 (49.7)
53841 528139  51.6+14.2
2.7% (8) 2.6% (8) 5.4% (16} 3.3% {10)
7.59+5.3 8.25+5.8 7.70%5.3 7.75+5.5
71(23.6) 70 (24.1) 77 {23.3) 80 (27.0}
110 (36.5) 104 (35.7) 11243625 103 {34.8)
118(39.2)  116{39.9) 1233985 113 {38.2)
17 (5.6) 70 (6.9) 15 (4.9} 11(3.7)
6.89+5.2 8.01+5.7 8.726.1 817+5.5 8.22+59

334.6+119.8

703%194 74.0+18.2

er 3 initial monthly doses; BCVA = best-correc
Study; NEI VFQ-25 = National Eve Institute

d visual 2
tem Vis

Funcrioning
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Table 2. Prespecified Efficacy
VIEW 1
Raribizumab Intravitreal Affibercepr
0.5¢4 2q4 0.5g4 248
Primary end point
N (PPS) 269 285 270 265
Proportion mdmtam.ag vision (losing Q4.4% (254) 95.1% (271} 95.9% (259} 95.1% (252)
<15 S letters), % (n)

N (full analysis set) 304 30 301 301
Proportion maintaining vision (losing 93.8% {285} 95.1% (289 95.0% (286) 94.4% (784)
<15 ETDRS ietrers, LOCF), % (n)
Secondary end poir
N (full 304 301
Change in ETDRS BCVA can + SD) §1+153 7.9%15.0
LS wmean difference between Al and
ibizumab (95% CI}*
Proportion gaining =15 ETDRES letters, 30.9% {94}
% (n)
LS mean difference between [Al and
ranibizumsh (95% CI*
(“mmge in CNV srea, mm? —4.275.6 —3.4756.0
{mean *+ SD)
LS mean difference between 1Al and ~0.33 (—1.04 to 0.38) 0.71 (001 to 1.42) 0.86 (0.15-1.58)
ranibizumab (95% CI}*
Change in total NEI VF(Q-25 score 4.9+14.0 5.7+x13.5 4.5+11.9 5.1+14.7
{mesn = SD)
L.S mean difference berween JAT and 1.28 (—0.73 r0 3.28}) —0.67{—2.69t0 1.35}) —0.60 {—2.61 to 1.42}
anibizumab (95% CI)¥
Exploratory end point
C"x’n"c in Lumd] vetinal thickness, wm —116.8+109.0 —116.5+98.4 —115.6+104.1 —128.5+108.5
63.6% {171) 64.8% (184) 56.7% (148) 63.4% (168)
cystic mrraxcfmal edema a'\d
subretinal fluid on OCT), % (1)
0.5q4 = 0.5 mg mouthly; 704 = 2 mg monthly; 28 = 2 mg every 2 rnont“'rxr afrer 3 initial monthly doses; BCVA = best-corrected visual scuity;
aflibercept injection; L(J\_;E‘ - last observation carried forward; LS = least-squares; NEI VF 325 = National Eye [nstitute 25-item Visual

*95.1% (,] ror ‘/;EW i

TOhserved ¢

each aflibercept group within the prespecified 10% mmargin (Fig 2),
and the point estimates of the differences in means favoring the
aflibercept groups in all cases. All the aflibercept regimens also
met the p*enecmed 7% noninferiority margin in the prespecified
integrated analysis combining the 2 VIEW studies, as well as the
prespecified 5% margin for clinical equivalence compared with
ranibizumab in the individual VIEW Sfl.dle. Moreover, the results
of muifiple jruputation analyses were consistent with those using
the LOCF.

Mean Changes in Best-Corrected Visual Acuity
and Other Visual Acuity End Points

The mean change in BCVA was a clinically important scuor‘dax‘
end point in both studies. On the basis of the hierarchical
sequence, only the aflibercept 2q4 group was statistically supeuor
to ranibizomab, and only 1o VIEW 1, with a gain of +10.9 versus
+8.1 letters (Table 2). Small numeric differences between treat-

~—

ment groups in one study at any given timepoint were not repro-
duced in the other study, suggesting that t]“ey reflected random
ariability even in groups of ths size (Fig 3A. B); this interpreta-

ton was
bined the 2

pported
studies

by a prespecified integrated aualysis that com-
(Fig 3Q), showing similar visual acuity scores

2542

across the entire 52-week
groups behaved similarly in
rapid increases in mean visual acuity
followed by incremental gains that were durable and maintained
through week 52. Regardless of whether the analysis was by
LOCF, by multiple imputations, by assessing completers, or by
using actual cbserved data, intravitreal aflibercept dosed every 2
mouths achieved a mean visual acnity score within .3 letters of
monthly ranibizumab in the integrated analysis, with a CI of less
than 2 ietters (Fig 2C, inset).

In both studies, the secondary end point of proportions of
pdll(.illb gaining =15 ETDRS letters from ‘baseline to week 52 was
similar in all treatmeut groups (Table 2}, as were other exploratory
categoric measures of visnal cutcome (Appendix 5, available at
kttipfaacioumal.org). Likewise, vision-related quality of life, as-
sessed by the f'har‘ge of total score of the NEI VF(Q-25, improved
in ali groups in both studies (Table 2).

study for all treatmeut groups. All
this integrated analysis (Fig 3C), with
after the first igjection

Keyv Anatomic Measures

In both studies, all groups dewonstrated a
in the secondary end point of change in area of active

comparable decrease
CNV
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Qurcomes at Week 52

Intravitreal Aflibercept for Wer AMD

VIEW 2

anibizumab Intravitreal Aflibercepr
0.5g4 244 C.5¢4 298
Plln’ldf‘v cnd point
269 27 26 8 270
O mdmtam.ag vision (losing G4.4% (254} 95.6% {262} 96.3% { 95.6% {258)
S letters), % (n)
N (full analysis set) 291 309 296 06
Proportion maintaining vision (losing 94.8% (276} 94.5% (292} 95.3% (2823 95.4% (292)
<15 ETDRS letters, LOCE), % (n1)
Secondary end points
N (full analysis set) 291 309 296
Change in ETDRS BCVA can + SD) 9.4+135 i

AT and

LS mean difference betwee
ibizumab (95% CI}*

Proportion gaining =15 ETDRES letters, 34.0% (99}
% (n)
LS mean difference between [Al and

(95% CI}*
2
srea, mm”

(NS

ranibizumah
(\‘:mnge in CNV
gmLan *

N
1

LS mean difference between 1Al and 118 {198 tc ~0.38) 017 (06310097 =073 (153 to C.07)
ranibizumab (95% CI}*
Change in total NEI VFQ-25 score 63+14.8 4.5+15.0 5.1+13.7 49+147
{mesn = SD)
LS mean difference berween AT and —2.79 {—4.90 to —0.68) —0.93{(—3.07 1o 1.20) —1.95{(—4.07 to C.17)
anibizumab (95% CI)¥
Exploratory end point
Change ity central retinal thickness, wm —1385+122.2 —156.8+122.8 —129.8+114.8 —149.2+119.7
60.4% (162) 80.3% (220) 63.9% {170} 71.9% (197
< ic mfralc"xnal (S8
subrerinal fluid on ‘7’\—7,‘ % {n}
CNV = choroidal neovas CI = confdence interval; ETDRS = Early Treatment Diabetic Retinopathy Study; [AI = inrravitveal
Functioning Questionnaire; OCT = optical coherence tomography; PPS = prf»tpu)l set; SD = standard deviation.
Table 2). Likewise. all aflibercept groups in both studies had Fi0xd -1 208 : OSSP :
ream,h\)ns in central retinal thickness similar to those for : ; }

o . e A . VIEW RO4- IRDSGE 1 e :
monthly ranibizumab as assessed by OCT, with a large and : : :
rapid reduction evident by week 4 (with retinal thickness ap- RO -1 : e et ;
proachmb normal levels} that was maintained to week 52 (Table . : :

2, 4). Minor fluctua ations in central refinal thickuess were R4 14 20 " :
seen in the 2q8 group after sham injections in the VIEW 2 ‘ : .
study; these fluctnations attennated over fime, starting at 17 pm viEw 2 RGd-imnsas e — i
and decreasing to 8 pm over the year, with no apparent negative RGd -iasaae ! "‘“‘“’*“"“‘““‘"‘ :
impact on visual acuity outcomes. : :
Becanse of the inability of other regimens in the CATT? to 10% A o % A%
match the retinal thickness and retinal fluid improvements seen ) »
Favors RQ4 Favers 1AL

with mouthly rauibizamab, a post hoc asalysis
determine the percentage of patients who had
which were defined, on OCT, by the absence of both cystic
intraretinal edema and s .ubr\,tma: finid. All intravitreal aflibercept
groups were simiiar to the monthly ranibizumab group in terms of
this end point, with numerically higher percentages of dry retiuas
seety in the 2q4 and 2g8 regimens largely driven by VIEW 2 (Table

2; nppc,ndu 6, available at hitp/faaciournal.org). Integrated anal-
ysis combining both studies for proportions of patients with dry
retinas for ranibizimab and the aflibercept regimens of 2g4, 0.5q4,
and 2g8 showed percentages of 62.0%, 72. ’% 60.3%, aud 67.7%,
respectively.

was performed to
fluid-free retinas,

Figure 2. Difference i proportions of patients who maintained vision (losing
<15 Early Trearment Diabetic Retinopathy Study {ETDRS} lerters}
the VIEW s col set [PPSH. The dizmend symbol denotes the
di tal bays indicate 95%
fence inrerval (CI) range. The CI withia the left 10% (dashed vertical lin
indicates tha
The CI witl
ranibizumab. The fast o‘rJ\‘ervatlon car

week 52 in

ies {per pu

b
s

reen the treatment arms, and the ho

=]
[}
o

aflibercept

t afl irsraviteal arms were noninferior to rsribizumsh.

ft 5% (dotred vertical fine

ne) indicates clir

ical equivalence o

vied forw ArJ (LOCF) was used for imputing

the missing values. RQ4 = 0.5 mg ranibizumab monthly; 3.504 = 0.5 mg [Al
monthly; 204 = 2 mg 1AL monthly; 208 = 2 mg IAL every 2 months after 3

initial monthly doses; [Al = intra

eal aflibercept injection.
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Figure 3. Mean change in best-cotrected visual acuity (BCVA} from baseline to week 52 in the individual VIEW studies and in the integrated

the line graphs refer to mean changes in the number of letters from baseline at week 52. Only the intravitreal aflibercept Zg4
ignificantly different from ranibizumab {*P = 0.0C5 for the difference}. The panel inset {integrated analysis} s

analysis.
arm in VIEW
lifference in visual acuity between each intravitreal

shiows the
il ) at
observation carried furward (LOCF), using observed case data, and by assessing completers. Rg4 =
2 mg IAT monthly; 298 = 2 wg IAT every 2 months afrer 3 injtial monthly doses;

aflibercept arm and ranibizumsb (least-square mean with 95% confidence inter

52, using 3 different analyses: by 1

0.5 mg ranibizumsb monthly; 0.5g4 = 0.5 mg IA] monthly; 2q4
ETDRS = Early Treatment Diab

tic Retinopathy Study; IAl = intravitreal aflibercept injection.

Safety 0.5g4, and 2g8 groups, respectively. These events inclnded ey
disorders, endophthahmitis, procedural complications, and in-
creased utraocular pressure.

There was a siruilar overall incidence of systernic (nonocuiar)
adverse events (Appendix 7, available at hitpr/faacjoumal.org), sed-
ous systernic adverse events, specific arterial thromboembolic end
points as set forth by the Anti-Plateiet Trialists” Collabora tum and

T

intravitreal aflibercept was geuerally well tolerated and had a
profile of ocular treatment-emergent adverse experiences, inchud-
ing serious ()\,Lch dﬂ\/er&e events, 5]"[3]'&[ to those for monthly
T izamab at hitp//ansjoumal.
org). D1ffelf>nces were nuted in _lm p"mpeclﬁcd analyses of intra-
ocular pressure: Fewer patients treated with afliberce; pt had in-

S,

creases in intraocular presstre over the 52 weeks of the VIEW 1 deaths between intravitreal affibercept and ranibizusiab (Table 3).
and VIEW 2 studies ( Apf;@')div 7, available at htipfaacjcumal.org). Among the aflibercept treatment groups, there was no u]dmcc of a
There were few ocular injection—related treatment-emergent seri- dose-response for adverse events: The group with the highest exposure,
ous adverse events in the study eye. The combined data for both the aflibercept 2g4 group, generally had the lowest rates of adverse
studies showed a rate of events/1000 injections of 1.1, 0.8, 0.1, and events. There was little to no immwunogenicity associated with intravitreal

0.2 for the ranibizumab 0.5g4 and intravitreal aﬁLLc, rcept 2g4, aflibercept (Appendix 8, avatlable at kttp://aaojournal org).
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Figure 4. Mean change from baseline in central retinal thickness (full analysis set). As described in the “Materials and Methods” secticn, in VIEW 1,

optical coher as performed at

tomography {OCT)

y Visits)( InV
Rgq4 = 05m
1Al monthly; 298 = 7 mg 1Al every 2 months =

at the investigators’ discretion at other s

sed for impuring the missing values

Discussion

We have described 2 large and similarly designed clinical trials
involving more than 2400 patients with neovascular AMD. In
both trials, all 3 aflibercept weatment regimens (including the
every-2-month regimen after 3 initial monthly loading doses)
were statistically noninferior to monthly ranibizzzmab in pre-
venting moderate visual acuity loss at 1 year, meeting the
primary outcome of the trials; all the aflibercept regimens also
met the stricter margin of 5% for clinical equivalence com-
pared with monthly ranibizumab. In terms of mean change in
BCVA over time, all aflibercept regimens behaved similagly to
monthly ranibizumab, with rapid increases after the first reat-
ment followed by incremental gains that were durable and
maintained through week 52. Mean visual acuity scores were
within | letter of each other at week 52 in the prespecified
integrated analysis combining the 2 studies; of note, aflibercept
dosed every 2 months achieved a visual acuity score within 0.3
letters of monthly ranibizumab, with a CI of less than 2 letters,
regardless of the analysis set used. Because the CATT®? high-
lighted the inability of other regimens, including monthly be-

eening, st the treatment initiation visit

W 2, OCT was performed at every study visit

4,12, 24, 36

| Y 1 /T N
bservation carried forward (LOCF)

, and at weel snd 32 (and was optional

nibizumab monthly; 0.5qg4 = 0.5 mg intravitreal aflibercept injection {LAl) monthly; 2g4 =

cer 3 initial monthly doses.

vacizumab and PRN ranibizamab or bevacizumab, to match
the retinal thickness and retinal fluid improvements seen with
moathly ranibizamab, i is notable that all 3 aflibercept regi-
mens behaved similarly to monthly ranibizumab in teons of
these anatomic measures.

Because of the large treatment burden, extensive ef-
forts have been devoted toward developing an optimized
treatment paradigre that aveids the peed for monthly
injections or monitoring visits. The CATT and HARBOR
studies used poninferiority margins of change from hase-
line BCVA of 5 letters and 4 letters. respectively, to
evaluate the efficacy of PRN regimens (lnvest Ophthal-
mol Vis Sci 2012:53:E-Abstract 3677).> The CATTY
generated much interest, in part because it showed that
PRN ranibizumab and bevacizumab regimens approached
the visual acuity outcomes achieved with monthly ranibi-
zumab; however, these PRN regimens produced ourser-
ically smaller gains in BCVA at 52 weeks (by 1.7-2.6
fetters) with poorer anatomic ottcomes. Switching from a
mounthly to 2 PRN regimen during the second year of the
CATT significantly worsened visual and anatomic out-
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in =0.5%% of Patients in

=]

udy Arm

VIEW 1

VIEW 2

Ranibizumab

Tnsravicreal Aflibercept

Ranibizumab Intrawitreal Aflibe

0.54 2q4 0.544 248 0.544 2q4 0.5¢44
N {safety analysis set) 304 304 304 303 291 309 297 307
Patients with at least 1 ocular SAE, n (%) 04{3.3) 7(2.3) 6(2.0) 3{1.0) 9 (3.1) 6(1.9) 5(1.7) 9(2.9)
ous ocular adverse event, n (%} \

Endophthalmitis 3(1.0) 3(1.0} o] 0 o] 0 o] o]

Visual acuity reduced 240.7) 1{0.3} 2{0.7) 8] 1(0.3) 1{0.3} 1(0.3) 5(1.6)

Retinsl hemorrhag 2{0.7) 0 0 2.7 1(0.3) 2{0.6) 1{(0.3) 1(0.3)

Posterior capsule opacif — —_ = = 2(0.7) 4] o} 0
Sevious systemic {or nono: \d1(11 adverse event 57 (18.8) 40 (13.2)  50(16.4) 51{i6.8) 26 (8.9) 36 {117y 37(12.5)  38(i1.4)
APTC ATE evenss

Any APTC ATE event 5(1.6) 1007 703 6020 5 (1.7 4(1.3) S(17)  8(24

Vsascular dearh 1 {0.3) 0 1(0.3) 4{1.3) i (0.3) 1 {0.3} 2(0.7) 1{0.3)

Nenfatal myocardial infarction 44{1.3) 1{0.3) 4(1.3) 1{0.3) 2(0.7) 2 {0.6) 2(0.71) 5(1.6)

Nonfatal stroke 0 1(0.3) 2{0.7) 1{0.3) 2(0.7) 1{0.3) 1(0.3) 2(0.7)
Any AE of hyper 29 (9.5) 25 (8.2) 26 (8.6) 31{10.2) 29 (10.0) 31 12(7.4) 28 (9.1)

SAEs of interest occurring in any patient

Venous thromboembolic event 1{0.3%) 5] 1{0.3%) Iy 8} C

Congestive heart failure event 2 {0.7%) L{03%)  2(0.7%) 3{1.0%) 1(0.3%) 0 o]

I perforation or fistula event 0 0 0 8] ¢ 0 1(0.3%

Nonocular hemorrhagic event 1{0.3%) 1{C3%)  3{1.0%) 3{(1.0%) 0 2 {0.6%) 0

Delayed weind h g 8] 0 o] 0 0 8] 0
0.5g4 = 0.5 mg monthly; 2qd4 = 2 mg monthly; 2g8 = 2 mg every 2 months after 3 initial monthly doses; AE = adverse evenr; APTC ATE =

Arteriothrombolic Event; GI =
occutrence in any patient is reported.

Anti-platelet Trialists’ Collaboration
*For SAEs of interest,

astrointesting 11 SAE = serious adverse event,

comes and resulted in a decrease in the proportion of
patients without retinal fluid.'"* The results from the
HARBOR study showed that PRN regimens of ranibi-
zumab {including a higher 2 mg dose) did not achieve
noninferiority compared with monthly ranibizumab (In-
vest Ophthalmol Vis Sci 2012;53:E-Abstract 3677).
Moreover, the PRN regimens in both CATT and HAR-
BOR still required mandatory moathly visits, during
which treatment decisions had to be made largely on the
basis of anatomic measures. The demonstration that
monthly aflivercept provides similar efficacy and safety
as the current approved standard cf monthly ranibizumab
is important, but the finding that remarkably similar
improvement in vision and apatomic measures can be
achieved with less than moanthly intraviweal aflibercept
injections and without requiring monthly monitoring vis-
its provides an imporiant advance for both patients and
their treating physicians. The FDA has approved intrav-
itreal aflibercept injection for AMD and recommended
the regimen of 2 mg once every 2 months after 3 initial
monthly doses (Eylea [package mec,rt] Tarrviown, NY:
Regeneron Pharmaceuticals, Inc; 2011, Available at:
hitp:fiwww.regeneron.com/Eviealeviea-fpipdf. Access-
ed August 8, 2012). This approval was based on the
evaluation that this regimen provided the best benefit/
risk: the approved label notes that aflibercept can be
dosed as often as every 4 weeks, although additional
efficacy was not reported with such frequent dosing. By
halving the need for monthly visits, the every-2-month regi-
mea of aflibercept may markedly decrease the treatment bur-
den experienced by patients and their families. Less frequent

2546

injections alsc should provide an ocular safety benefit. Al-
though the VIEW studies were not powered to see differences
in rare but serious intraccular complications {(e.g., endophthal-
mitis and retinal detachiment), it is likely that fewer injections
may substantially decrease the cumulative population risk of
such events, considering that millions of injections are given
each year.
After the 1-year primary ead poiat of VIEW 1/VIEW
2 presented in this article, all treatment groups’ dosing
intervals were changed to a common protocol of modified
quarterly dosing with their originally randomized dose
and drug (all patients were moenitored monthly and re-
eived a minimum of dosing every 12 weeks with interim
as-needed monthly intravitreal injections). The results of
this second year were recently presented (Invest Ophthal-
mol Vis Sci 2012;53:E-Abstract 6962) and reveal 81.6%
to 85.7% patient retention in all groups with comparable
visual acuity maintenance (91%-92%) in each group at
the 96-week time point. The total number of active in-

jections (baseline to week 96) was 16.0 to 16.2 in the
monthly intravitreal aflibercept Qroups. 6.5 in the

monthly rapibizomab group, and 11.2 io the original 2¢8
group. The finding that visual acuity maintenance can
be achieved for up to 96 weeks in the 298 group with
similar gains in BCVA compared with ranibizumab de-
spite more than 5 fewer doses is encouraging and implies
that the treatment burden of neovascular AMD may be
meaningfully reduced with this 2q8 intravitreal afliber-
cept regimen.

The sustained durability of intravitreal aﬂlbercept as
demonstrated by the every-2-month regimen is consistent
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with the rationale that a higher binding affinity could lead
to increased durability.’” Tt is encouraging that the in-
creased affinity of intravitreal aflibercept did not result i
an observed increase in ocular or systemic adverse
events. In the VIEW 1 and VIEW 2 wrials, no differences
in systemic or ocular safety were noted between any of
the doses or dosing regimens of intravitreal aflibercept.
Systemic exposure of aflibercept injected intravitreally is
exiremely low (Eylea [package insert]. Tarrvtown, NY:
Regeneron Pharmaceuticals, Inc; 2011. Available at:
hitp/iwww. regeneron. com/fiylealeyiea-fpipdf.  Access-
ed August 8, 2G12). After intravitreal administration of 2
mg per eye of aflibercept to patients with wet AMD, the
mean maximum concentration of free aflibercept in the
plasma was 0.02 pg/ml (range, 0-0.054 ug/ml) and was
attained 1o 1 to 3 days. The free aflibercept plasma
concentrations were undetectable 2 weeks post-dosing in
all patients. Aflibercept did not accumaulate in plasma
when administered as repeated doses intravitreally every
4 weeks. It is estimated that after intravigeal administra-
tion of 2 mg to patients. the mean maximum plasma
concentration of free aflibercept is more than 100-fold
lower than the concentration of aflibercept required to
half-maximally bind systemic VEGF.

In conclusion, intravitreal aflibercept dosed monthly or
every 2 months after 3 initiai monthly doses resulted in
sirnilar visual and acatomic outcones as ratibizumab dosed
monthly, as well as similar safety and tolerability. Intravit-
real aflibercept dosed every 2 months bas the potential to
provide patients, their families, and clinicians the opportu-
pity for the optimal vision gains and anatoruic disease
control they have come to expect from monthly ranibi-
zumab, with a substantially decreased treatment and com-
pliance burden, and a lower cumulative risk of injection-
related adverse events.

Acknowledgments. The authors thank Karen Chu, MS, Regen-
eron Pharmacenticals, [nc, and Avoer Ingerman, MDD, initial study
director of VIEW 1 and former employee of Regeneron Pharma-
ceuticals, Inc, for assistance with the design of the studies. Edito-
rial and administrative assisfauce fo the authors who wrote the
manuscript was provided by §. Balachandra Dass, PhD, Regeneron
Pharmaceuticals, Inc.

References

1. Congdon NG, Friedman DS, Lietman T. Important causes
of visnal impairment 1o the wodd today. JAMA 20033:290:
2057-60.

. Macular Photocoagulation Stady Group. Laser photocoaguia-
tion of subfoveal neovascular lesions in age-related macular
degeneration. Resuits of a randomized clinical trial. Arch

thalmol 1991;109:1220-31.

nent of Age-related Macular Degeneration with Photo-

3 tic Therapy (TAP} Study Group. Photodynariic therapy

of subfoveal choreidal neovascularization in age-related mac-
ular degeneration with verteporfin: cne-year resuits of 2 ran-
domized clizical trials—TAP report 1. Arch Ophthaimol 1999;
117:1329--45.

4. Verteporfin in Photodynamic Therapy Study Group. Verte-

porfin therapy of subfoveal choroidal neovascularization in

N

W

o0

Nl

13.

14.

15.

16.

18.

. Brown DM,

. Bover DS, Heier IS, Brown DM, e

age-related macular degeneration: two-year results of a
randomized clinical trial jucluding lesions with ocenlt with
no classic choroidal neovascularization-Verteporfin in
Photodynamic Therapy report 2. Am I Ophthalmol
2001;131:541-690.

. Yancopoeulos GD. Clinical application of therapies targeting

VEGF. Cell 2010;143:13--6.

. Ferrara N. VEGF-A: a critical reguniator of blood vessel

growth. Eur Cytokine Netw 2009:20:158-63.

. Rosenfeld PJI, Brown DM, Heier IS, et al, MARINA Stdy

Group. Ranibizumab for neovascular age-related macular de-
generation. N Engl J Med 2006:355:1419-31.

Kaiser PK, Michels M, et al, ANCHOR
Study Group. Ranibizurnab versus verteporfin for neovascuiar
age-related macuiar degeneration. N Engl J Med 2006;355:
143244,

. Schmidt-Erfurth U, Eldem B, Guymer R, et al, EXC{TE Study

Group. Efficacy and safety of monthly versus quarterly ranibi-
zumab treatment in neovascular age-related macular
degeneration: the EXCITE study. Ophthalmology 2011;118:
8§31-9.

. Regiilo CD, Brown DM, Abraham P, et al, PIER Study Group.

Randomized, double-masked, sham-countrolled trial of ranibi-
zumab for neovascular age-related macular degeuneratiou:
PIER Study year 1. Am } Ophthalmol 2008;145:239--48.

A Phase TtIb study to
bjects with neovascu-
. Ophthaimology 2009;

ranibizumab in

evaluate the safety
lar age-related macular degeneratic
116:1731-9.

. Singer MA, Awh CC, Sadda S, et al. HORIZON: an open-

abel exteusion trial of ranib: ab {or choreidal neovascu-
larization secondary to age-related macular degeneration.
Ophthalmelogy 2012:119:1175-83.

CATT Research Group, Martin DF, Maguire MG, Ying GS,
et al. Ranibizumab and bevacizumab for neovascular age-
related macular degeneration. N Engl J Med 2011;364:
1897-908,

Comparison of Age-related Macular Degeneration Treatments
Trials (CATT) Research Group, Martin DF, Maguire MG,
Fine SL, et al. Ranibizumab and bevacizumab for treatment of
neovascuiar age-related macular degeneration: two-vear re-
sults. Ophthalmology 2012;119:1388-98.

IV AN Study Investigators, Chakravarthy U, Harding SP, Rog-
ers CA, et al. Ranibizumab versus bevacizomab to treat neo-
vascular age-related macular degeneration: one-year findings
from the IVAN randomized trial. Ophthalnoclogy 2012;119:
1399-411.

Econemides AN, Carpenter LR, Rudge I8, et al. Cyiokine
traps: multi-component, high-affinity blockers of cytokine ac-
fion. Nat Med 2003;9:47-52.

't

. Holash J, Davis S, Papadopoulos N, et al. VEGF-Trap: a

VEGF blocker with potent antitmror effects. Proc Matl Acad
Sci U § A 2002:99:11393-8.

Heier IS, Boyer D, Nguyen QD, et al, CLEAR-IT 2 Investiga-
tors. The 1-year results of CLEAR-IT 2, a phase 2 study of

vascular endothelial growth factor Trap-Eye dosed as-needed
after 12-week fixed dosing. Ophthaimology 2011:118:1098-106.

. Stewart MW, Rosenfeld PJ. Predicted biological activity of

intravitreal VEGF Trap. Br I Ophthalmol 2008:92:667--8.

). Brown DM, Heier IS, Ciulla T, et al, CLEAR-IT 2 Inves-

tigators. Primary endpoint results of a phase II study of
vascular endothelial growth factor Trap-Eye in wet age-
related rmacular degeneration. Ophthalmolegy 2011;118:
1089-97.

2547

Petitioner Fresenius Ex. 1051, 0503



Ophthaimology  Volume

Footnotes and Financial Disclosures

119

, Number 12, December 2012

Originally received: July 26, 2012.
Final revigion: August 30, 2012,
Accepted: September 4, 7()1’
Avatlable online: October 17, 2012, Manuscript no. 2012-1120.
! Ophthalmic Consultants of Boston and Tufts University School of Med-
icine, Boston, Massachusetts.

? Retina Consultants of Houston, Houston, Texas.

3 (),\fmd Eve Hospital, Untversity of Oxford, Oxford, United Ki

CHU de Bordeaux — Umiversité Bordeaux 2, Borde,

S Cole Eye Institute, Cleveland. Ohio.

¢ Wilmer Eye Institut
79
® Wills Eye Hospital, Philadelphia, Pennsylvania.

, Johns Hopkins University, Baltimore, Mary

niversity of Cologne. Cologne, Germany.

® Nagoya City University, Nagova, Japan.

10 Regeneron Pharmaceuticals Inc., Tarrviown, New York.
! Bayer HealthCare, Berlin, Germany.
12 Department of Neurology, Heinrich-Heine-Universitat Disseldorf,
Garmany.

* Madical University of Vienna, Vienna. Austria.
Financial Disclosure(s):
a consultant
Allergan, Fovea,
ron Phar-
ved travel support from Regeneron Pharn

The author(s} have made the foliowing disclosure(s): 1.5.
to and has received research funding from Alimera,
Geunentech, Genzyme, GlaxoSmithKline, Neovista, and Regene

maceuticals. He has %
centicals. D.MUB. is a consultant to Aliwera, Allergan, Bayer, Genentech/
Roche. Novartis, Regeneron Pharmaceuticals, and Thrombogenics and has
received research funding from Alcon, Alimera, Allergan, Eli Lilly, Ge-
nentech, GlaxoSmithKline. Novartis, Regeneron Pharmaceuricals, and
Thrombogenics. He has also received (ravel support {rom Regenercn
Pharmaceuticals and lecture fees from Genentech. V.C. is a consultant to

Alimera and Bayer and has received research funding from Alcon. Al
gan, Bayer, Novartis, and Pfizer. He is an advisory b
Allergan and Novartis and has also received travel support from Bayer.
J.-F.K. is a consultant {o Alcon, Bayer, and Thea and

ard member {

n advisory board

member for Allergan, Bayer, and Novartis. He has recetved travel support
from Regeneron Pharmaceuticals. P.K K. is a consultant to Bayer. Genen-

tech, Novartis, and Regeneron Pharmaceuticals. He has received research
funding from Regeneron Pharmaceuticals. Q.D.N. is a consultant to
Bausch & Lomb and Santen and h ived research funding from

ng

rec

Genentech, Novartis, ai
Bayer. A.H. is a consul

and Pfizer. B.K. has received travel support from
tant to Alcon, Allergan,
Johnson, Neovista, Merck, Ophthotech, Craya, Paloma,

Centocor, Johnson &
FRN, QL.T.,
cals, and "[hmmbﬂgemcs He has received re Smrch

Regeneron Pharmaceu

funding and lecture fees from
Ophthotech, Oraya, PR.IN., {)Ll ng\n TN Phalmmx‘utjca-
ond Sight. Y.O. is a consultant to Alcon and Rayer and has received mwd
support from Bayer. G.D.Y., N.S, RV, AJB., and Y.S. are employees of
Regencron Pharmaceuticals. MA, (3.G.. B.S.. and R.S. are emplovees of
Bayer HealthCare. C.S8.’s institution has d payments from the Med-
ical Untver: “y of Vienna for data wmonitoringfreviewing and statistical
analysis. U.S.-E. is a consultant te Alcon., Allergan, Bayer HealthCare, and
Novartis, and an adviso ard member for Alc(»n and Novartis. She has
received travel support from Bayer HealthCare aad lecture fees from Baver
HealthCare and Novartis.

G.D.Y. and N.S., incorporating the advice of a panel of academic and
physician experts. developed the initial proposal for the VIEW 1 study
design. The study design of both studies was further developed and
finatized by the ic authors and clinical and statistical authors from
Regeneron Pharmaceuticals and Bayer HealthCare {spons . The spon-
sors conducted the trials and together with the {uvestigators pather d the
data. Study conduct and analyses were supervised by the Study Steering
Commiitees and the sponsors. The Writ Comumuittee consisting of au-
thors JSH., DMB, V.C., and US.-E. (subteam of VIEW Ste
(nmr“mus) along with G.D.Y. composed the first drafl of the paper,
which was critically revised and finalized by the input of all coauthors. The
1 other authors met authorship criteria.
All coauthors had full and unrestricted access to the data and decided to
publish the paper vouching for the accuracy and completeness of the
reported data.

Writing Commnitiee members and

Funding: Sponsored by Regs on Pharmaceuticals, Inc, Tarryiown, New
York, and Bayer HealthCare, Berlin Germany. The sponsors partticipsred in
the design and conduct of

of the maunuscript.

the study, analysis of the data, and preparatic
Presented at: the American Academy of Ophthalmology Aanual Meet-
ctober 22--25, 2011, Orlando, Florida. This is an Annual poster

pl esentaiion.

Correspondence:

Ursuja ‘n hfmdff rfurth, MD. Department of Qphthalmology, Medical
ana, Waehringer Guertel 18-20, A-1090 Vienna, Austria.
uwula.smhm\dt-ert-r th@meduniwisn.ac at,

E-mail:

Petitioner Fresenius Ex. 1051, 0504



PTO/SB/26 (08-11)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT REGN-008CIPCON2

In re Application of: YANCOPOULOS, GEORGE D.

Application No.: 15/471,506

Filed: March 28, 2017

For: Use of a VEGF Antagonist to Treat Angiogenic Eye Disorders

The owner*, REGENERON PHARMACEUTICALS, INC. , of 100 percent interest in the instant application hereby disclaims,

except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent No. 9,669,069 and 9.254.338 as the term of said prior patent is presently
shortened

by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of pany patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. IZI The undersigned is an attorney or agent of record. Reg. No.

/Karl Bozicevic, Reg. No. 28,807/ June 25, 2018
Signature Date

Karl Bozicevic
Typed or printed name

650-833-7735
Telephone Number

|Z Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

Petitioner Fresenius Ex. 1051, 0505



ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Petitioner Fresenius Ex. 1051, 0506



PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Fiing Date ,
Substitute for Form PTO-875 15/471,506 03/28/2017 (7o be mailed
ENTITY: LARGE (O smaLL (O micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ BASIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
L) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS )
(37 CER 1.16()) minus 20 = * X $80 =
INDEPENDENT CLAIMS ) j _
(37 GFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
| 06/25/2018 EE?"EAF"N'NG Egg\%ﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= | Total B ) *x _ -
| . 26 Minus | = 26 -0 x $100 - 0
Independent * H *kk - _
g " CFPRHW) 2 Minus 3 =0 x $460 0
<| (O Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
4 AMENDMENT PAID FOR
o Total M ; ok 0
E (37 GFR 1.16(i)) Minus = x $U =
Independent * i wxx
E (37 CFF})ZHJG(h)) Minus = x $0 =
E [:] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". Moliki | May
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9799 and sefect option 2.
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Application Number

Application/Control No. Applicant(s)/Patent under

Reexamination

15/471,506 YANCOPOULOS, GEORGE D.
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL

DISCLAIMER X] APPROVED [ ] DISAPPROVED

Date Filed : 6/25/18

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

Lawana Hixon

U.S. Patent and Trademark Office

Petitioner Fresenius Ex. 1051, 0508



SRR UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

96387 7590 07/26/2018 | EXAMINER |
Regeneron - Bozicevic, Field & Francis LOCKARD, JON MCCLELLAND
201 REDWOOD SHORES PARKWAY
SUITE 200 | ART UNIT PAPER NUMBER |
REDWOOD CITY, CALIFORNIA 94065 1647

UNITED STATES OF AMERICA DATE MAILED: 07/26/2018

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/471,506 03/28/2017 George D. YANCOPOULOS REGN-008CIPCON2 8014

TITLE OF INVENTION: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/26/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of maintenance
fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

96387 7590 07/26/2018 . ore ..
. . . . Certificate of Mailing or Transmission
RCgCI’lCI‘Ol‘l - Bozicevic, Field & Francis I hereby certify that this Fee(s) Transmittal is being deposited with the United
201 REDWOOD SHORES PARKWAY States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

REDWOOD CITY, CALIFORNIA 94065
UNITED STATES OF AMERICA

(Depositor's name)|

(Signature)
(Date)
| APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/471,506 03/28/2017 George D. YANCOPOULOS REGN-008CIPCON2 8014
TITLE OF INVENTION: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/26/2018

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LOCKARD, JON MCCLELLAND 1647 424-134100
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3

- W e o e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

W

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(] Issue Fee [J A check is enclosed.
(] Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies [ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/471,506 03/28/2017 George D. YANCOPOULOS REGN-008CIPCON2 8014
| EXAMINER |
96387 7590 07/26/2018
Regeneron - Bozicevic, Field & Francis LOCKARD, JON MCCLELLAND
201 REDWOOD SHORES PARKWAY
SUITE 200 | ART UNIT PAPER NUMBER |
REDWOOD CITY, CALIFORNIA 94065 1647

UNITED STATES OF AMERICA DATE MAILED: 07/26/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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IApplication No. Applicant(s)
. .. 15/471,506 George D. YANCOPOULOS
Notice Requiring Inventor’s
Oath or Declaration Examiner Art Unit
LOCKARD, JON 1647
MCCLELLAND

This notice is an attachment to the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design
Application (PTOL-37D).
An inventor’s oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each

inventor has not yet been submitted.

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64,
executed by or with respect to each inventor (for any inventor for which a compliant oath, declaration, or substitute
statement has not yet been submitted) MUST be filed no later than the date on which the issue fee is paid. See 35
U.S.C. 115(f). Failure to timely comply will result in ABANDONMENT of this application.

A properly executed inventor’s oath to declaration has not been received for the following inventor(s):

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received
an informational notice regarding deficiencies therein.

The following deficiencies are noted:

INFORMAL ACTION PROBLEMS
* A properly executed inventor's oath or declaration has not been received for the following inventor(s): George
D. YANCOPOULOS.
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

U.S. Patent and Trademark Office
PTO-2306 (01-13) Notice Requiring Inventor’s Oath or Declaration

Petitioner Fresenius Ex. 1051, 0512



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Petitioner Fresenius Ex. 1051, 0513



Application No. Applicant(s)
; . 15/471,506 YANCOPOULOS, George D.
Notice of Allowability Examiner Art Unit AlA Status
JON M LOCKARD 1647 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the Amendment filed 25 June 2018.
(3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3] The allowed claim(s) is/are 21-46 (renumbered as claims 1-26, respectively) . As a result of the allowed claim(s), you may be
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding

application. For more information, please see http:/www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAl by D Some  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. (O Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material
4.0J Interview Summary (PTO-413),
Paper No./Mail Date.

1.l /CHRISTINE J SAOUD/
Examiner, Art Unit 1647 Primary Examiner, Art Unit 1647

U.S. Patent and Trademark Office )
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 201807 18A

Petitioner Fresenius Ex. 1051, 0514



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification 571,506 YANCOPOULOS, George D.
H “ ” ““ |“ Examiner Art Unit
JON M LOCKARD 1647
CPC
Symbol Type Version
A61K 179 F 2013:01-01
CO7K 22 | 2013:01-01:
CO7K 71 | 2043-01-01.
AB61K 0048 | 20130101
AB1K 505 A 2043-01:01
CO7K 30 A 2013-01-01
CO7K A 2013:01-01
CPC Combination Sets
Symbol Type Set Ranking Version
JON M LOCKARD/ 19 July 2018
Examiner, Art Unit 1647 Total Claims Allowed:
(Assistant Examiner) (Date) 26
/CHRISTINE J SAOUD/ 22 July 2018 . . -
Primary Examiner, Art Unit 1647 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office Part of Paper No.: 201807 18A
Page 1 of 3
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

15/471,506 YANCOPOULOS, George D.
Examiner Art Unit
JON M LOCKARD 1647

INTERNATIONAL CLASSIFICATION

CLAIMED

AB1K

395

AB1K

17

AB1K

18

CO7K

71

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

JON M LOCKARD/ 19 July 2018

Examiner, Art Unit 1647 Total Claims Allowed:
(Assistant Examiner) (Date) 26

/CHRISTINE J SAOUD/ 22 July 2018 . . -
Primary Examiner, Art Unit 1647 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No.: 201807 18A

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classffication | 571506 YANCOPOULOS, George D.

H “ ”““ |“ Examiner Art Unit
JON M LOCKARD 1647

Claims renumbered in the same order as presented by applicant (3 CPA T.D. (J R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original

JON M LOCKARD/ 19 July 2018

Examiner, Art Unit 1647 Total Claims Allowed:
(Assistant Examiner) (Date) 26
/CHRISTINE J SAOUD/

22 July 2018 . . -
Primary Examiner, Art Unit 1647 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner)
U.S. Patent and Trademark Office

(Date) 1 NONE
Part of Paper No.: 201807 18A

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes | 15471 506 YANCOPOULOS, George D.
H““HH“ “”m ” H”W - .
JON M LOCKARD 1647
CPC - Searched*
Symbol Date Examiner

CPC Combination Sets - Searched*
Symbol Date Examiner

US Classification - Searched*

Class Subclass Date Examiner
NONE 3/29/2018 JML

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the
search.

Search Notes

Search Notes Date Examiner
STIC Search of SEQ ID NO:2. See search results in SCORE. 3/29/2018 JML
EAST (USPAT, US-PGPUB, EPO, DERWENT): See attached search JML
; 3/29/2018
history.
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Inventor Information EXPO V1.00 Page 1 of 1

Inventor Information for 15/471506 /L

[lcity State/Country I

YORKTOWN HEIGHTS INEW YORK

I|Inventor Name

or Patent #
or PG PUBS
Attorney Docket # DS

Bar Code #}

Button on Your BROWSER Tool Bar

| Home page

To Go BACK Use B
Backto BALM] AL

http://palmapps.uspto.gov/cgi-bin/expo/Genlnfo/sninventors.pl? APPL_ID=15471506&def... 7/19/2018
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EAST Search History

15/471,506
EAST Search History
EAST Search History (I nterference) AL/
Ref i{Hits {{Search Query DBs (Default {Plurals jiTime
# Operator Stamp
L1 2149 {(flt1 or vegfr1 or (vegf adj r1)) same ((flk1 or {USPAT {{OR ON 2018/07/19
kdr or vegfr2 or (vegf adj r2)) or (Flt4 vegfr3 or 16:45
(vegf adj r3)))
L2 547 {1 and ((chimer$ or fusion) same vegf) USPAT {OR ON 2018/07/19
16:45
L3 {185 {1 same ((chimer$ or fusion) same vegf) USPAT {OR ON 2018/07/19
16:46
L4 2108 {i(flt1 or vegfr1 or (vegf adj r1)) with ((flk1 or USPAT {{OR ON 2018/07/19
kdr or vegfr2 or (vegf adj r2)) or (Flt4 vegfr3 or 16:46
(vegf adj r3)))
L5 {98 14 with ((chimer$ or fusion) with vegf) USPAT {{OR ON 2018/07/19
16:46
L6 691 i(I4 or I5) and ((eye or ocular or retina$ or USPAT {{OR ON 2018/07/19
“““““““““““““““ macular) with disorder) oy §16:146
L7 84 (I3 or 15) and ((eye or ocular or retina$ or USPAT {{OR ON 2018/07/19
macular) with disorder) 16:46
L8 ii6 (I3 or 15) same ((eye or ocular or retina$ or USPAT {OR ON 2018/07/19
macular) with disorder) 16:47
L9 {2 I7 and "19" USPAT {{OR ON 2018/07/19
16:47
L10 {133 ilyancopoulos-g$.in. USPAT }{OR ON 2018/07/19
16:47
L11 §20 I7 and 110 USPAT }{OR ON 2018/07/19
16:47
L12 {5 111 and (eye ocular macular).clm. USPAT {{OR ON 2018/07/19
16:47

7/19/2018 4:48:12 PM
C:\ Users\ jlockard\ Documents\ EAST\ Workspaces\ 15471506.wsp

file:///C/Users/jlockard/Documents/e-Red%20Folder/15471506/EASTSearchHistory.15471506_Accessible Version.htm[7/19/2018 4:48:16 PM]
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UNITED STATES DEPARTMENT OF COM MERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

WI’I’LICATION NO. | FILING DATE FIRST NAMED INVENTOR |ATTORNEY DOCKET NO.| CONFIRMATION NO. J
15/471,506 03/28/2017 George D. YANCOPOULOS REGN-008CIPCON2 8014
[ EXAMINER I
7590 08/03/2018
Regeneron - Bozicevic, Field & Francis LOCKARD, JON MCCLELLAND
201 REDWOOD SHORES PARKWAY : i i
SUITE 200 [ ART UNIT | PAPER NUMBER ]
REDWOOD CITY, CA 94065 1647
[ NOTIFICATION DATE I DELIVERY MODE J
08/03/2018 ELECTRONIC

Letter Withdrawing a Notice Requiring Inventor’s Oath or Declaration

The Notice Requiring Inventor’s Oath or Declaration mailed on _'] l“" '39) was sent in error, and is
hereby withdrawn. The time period set forth in the Notice of Allowarlce and Fee(s) Due to file a reply and
pay the required fees continues-to run from the mailing date of the Notice of Allowance and Fee(s) Due.
Any time period set forth in the Notice of Allowability continues to run from the mailing date of the
Notice of Allowability.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

W{. @W

(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch

Office of Data Management
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
15471506 28-Mar-2017 George YANCOPOULOS REGN-008CIPCON2 8014
TITLE OF INVENTION :
USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) 1647 134100 JON LOCKARD
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 26-Oct-2018 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

96387
Regeneron - Bozicevic, Field & Francis

201 REDWOOD SHORES PARKWAY
SUITE 200

REDWOOD CITY CA 94065

UNITED STATES

650327 3400

dnrl{nf@hn7p2f com

Current Indicated Fee Address:

[ Change of correspondence address requested, system
generated AlA/122-EFS form attached

] Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.

Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0

Petitioner Fresenius Ex. 1051, 0522



Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
& current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def%ealg){sor credit any
overpayment, to Deposit Account Number
The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order - # of copies — X

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Karl Bozicevic

2. Bozicevic, Field & Francis LLP

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

REGENERON PHARMACEUTICALS, INC. Tarrytown NEW YORK united states corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Karl Bozicevic, 28,807/ Date 10-17-2018
Name Karl Bozicevic Registration Number | 28807
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

15471506

Filing Date:

28-Mar-2017

Title of Invention:

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

First Named Inventor/Applicant Name:

George D. YANCOPOULOS

Filer:

Karl Bozicevic/Savanna Fuentes

Attorney Docket Number:

REGN-008CIPCON2

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:,;l'g(t;)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suﬁ;l’;(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 34033707
Application Number: 15471506
International Application Number:
Confirmation Number: 8014

Title of Invention:

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

First Named Inventor/Applicant Name:

George D. YANCOPOULOS

Customer Number:

96387

Filer:

Karl Bozicevic/Savanna Fuentes

Filer Authorized By:

Karl Bozicevic

Attorney Docket Number:

REGN-008CIPCON2

Receipt Date: 17-0CT-2018
Filing Date: 28-MAR-2017
Time Stamp: 12:36:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000

RAM confirmation Number

101718INTEFSW12362401

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46406
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
959¢136¢: d6e1c2d574dbd
e2440e
Warnings:
Information:
31733
2 Fee Worksheet (SB06) fee-info.pdf no 2
57ecf70bfdbb182d88137b0655c4d86cd6f|
d16c8
Warnings:
Information:
Total Files Size (in bytes)# 78139

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Fresenius Ex. 1051, 0527



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.HSPlO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/471,506 1172072018 10130681 REGN-008CIPCON2 8014
96387 7590 10/31/2018

Regeneron - Bozicevic, Field & Francis
201 REDWOOD SHORES PARKWAY
SUITE 200

REDWOOD CITY, CA 94065

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

George D. YANCOPOULOS, Yorktown Heights, NY;
REGENERON PHARMACEUTICALS, INC., Tarrytown, NY

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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