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Electronically Filed

PRELIMINARY Attorney Docket No. REGN-008CIPCON?2
AMENDMENT Confirmation No. To Be Assigned
Under CFR 1.115 First Named Inventor YANCOPOULOS, GEORGE D.
Application Number To Be Assigned
Address to: Filing Date March 28, 2017
Mail Stop Patent Application Group Art Unit To Be Assigned
Commissioner for Patents Examiner Name To Be Assigned
P.O. Box 1450 Title:  “Use of a VEGF Antagonist to Treat Angiogenic
Alexandria, VA 22313-1450 Eye Disorders”

Sir:

Prior to the examination of the above-referenced application on the merits, please enter the

amendments below.

Petitioner Fresenius Ex. 1051, 0003



Atty Dkt. No.: REGN-008CIPCON2
USSN: To Be Assigned

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 (now allowed) 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 isa

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. (New) 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.  (New) 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.  (New) 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.  (New) The method of claim 23, wherein each tertiary dose is administered 8 weeks after

the immediately preceding dose.

25.  (New) 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

3
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the immediately preceding dose, and wherein each subsequent tertiary dose is administered 8 or 12

weeks after the immediately preceding dose.

26. (New) 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. (New) The method of claim 26, wherein the angiogenic eye disorder is age related

macular degeneration.

28. (New) 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. (New) The method of claim 28, wherein all doses of the VEGF antagonist are

administered to the patient by intraocular administration.

30. (New) The method of claim 29, wherein the intraocular administration is intravitreal

administration.

31. (New) 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.  (New) The method of claim 31, wherein all doses of the VEGF antagonist comprise 0.5
mg of the VEGF antagonist.

33.  (New) The method of claim 31, wherein all doses of the VEGF antagonist comprise 2 mg
of the VEGF antagonist.

34.  (New) 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;
4
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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. (New) 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. (New) 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. (New) The method of claim 36, wherein each tertiary dose is administered 8 weeks after

the immediately preceding dose.

38. (New) The method of claim 37, wherein the angiogenic eye disorder is age related

macular degeneration.

39. (New) 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.

40. (New) 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. (New) 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.  (New) The method of claim 41, wherein all doses of the VEGF antagonist are

administered to the patient by intraocular administration.
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43.  (New) The method of claim 41, wherein the intraocular administration is intravitreal

administration.

44. (New) 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. (New) The method of claim 44, wherein all doses of the VEGF antagonist comprise 0.5

mg of the VEGF antagonist.

46. (New) The method of claim 44, wherein all doses of the VEGF antagonist comprise 2
mg of the VEGF antagonist.
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REMARKS UNDER 37 CFR § 1.115

Formal Matters

Claims 21-46 are pending after entry of the amendments set forth herein.

Claims 1-20 are canceled without prejudice.

Claims 21-46 are added.

Claims 21-46 are identical to claims 1-26 of issued U.S. Patent 9,254,338 with two exceptions.
Specifically, the independent claims 21 and 34 include limitations with respect to exclusion criteria for
patients. These exclusion criteria are disclosed within the original application in paragraph [0050].
Specifically, they are the exclusion criteria 18, 19 and 20 of paragraph [0050].

The specification has been amended to update the cross-reference to related application section.

No new matter has been added.

PARENT APPLICATION

The parent application has been allowed. Further, as indicated above, correspondence and
support for the current claims relative to those of the parent application can be reviewed and confirmed.
In the event the Examiner has any questions with respect to claim support or other issues in connection
with the application, the Examiner is respectfully requested to contact the undersigned attorney at the

indicated telephone number to arrange for an interview to expedite this position of this application.

STATEMENT UNDER 37 C.F.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.F.R. §§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 8§97; 82 USPQ2d 1865 (Fed.
Cir. 2007).

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

The Applicants wish to bring to the Examiner’s attention that a Notice of Allowance was mailed
on March 6, 2017 and the issue fee was paid on March 28, 2017 in co-pending U.S. Patent Application
No. 14/972,560, filed December 17, 2015.

Petitioner Fresenius Ex. 1051, 0009



Atty Dkt. No.: REGN-008CIPCON2
USSN: To Be Assigned

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

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: 28 March 2017 By: __ /Karl Bozicevic, Reg. No. 28.807/
Karl Bozicevic
Registration No. 28,807

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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Electronically Filed

NOTIFICATION OF PRIOR Attorney Docket REGN-008CIPCON2
SEQUENCE LISTING - YANCOPOULOS,

First Named Inventor GEORGE D.
Application Number To Be Assigned
Filing Date 28 March 2017

Address to: Confirmation Number | To Be Assigned

Mail Stop Patent Application &

Commissioner for Patents Group Art Unit To Be Assigned

P.O. Box 1450 _ .

Alexandria, VA 22313-1450 Examiner Name To Be ASSlgned
Title: “USE OF A VEGF ANTAGONIST TO TREAT

ANGIOGENIC EYE DISORDERS”

Sir:

The above-identified patent application contains sequences of nucleic acid and
polypeptides. A sequence listing was prepared for parent application, 14/927,560, filed
December 17, 2015, in paper and computer-readable format. The sequence information in the
paper or compact disk copy of the sequence listing (required by 1.821(c)) of this application is
identical to the sequence information in the computer-readable format (CRF) of the above-
identified other application. No new matter has been added. Therefore, please transfer to this
application, in accordance with 37 CFR § 1.821(e), the fully compliant computer readable copy
from applicants’ other application. A paper (.txt) copy of this sequence listing is enclosed.

Applicants respectfully submit that the present patent application is now in compliance
with 37 CFR §§ 1.821 - 1.825. The Commissioner is hereby authorized to charge any
underpayment of fees associated with this communication, including any necessary fees for
extensions of time, or credit any overpayment to Deposit Account No. 50-0815, order number
REGN-008CIPCONZ2.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP
Dated: 28 March 2017 By: _ /Karl Bozicevic, Reg. No. 28.807/

Karl Bozicevic
Registration No. 28,807

BOZICEVIC, FIELD & FRANCIS LLP

201 Redwood Shores Parkway, Suite 201
Redwood City, California 94065
Telephone: (650) 327-3400

Facsimile: (650) 327-3231
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Application Number:

Filing Date:

Title of Invention: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
First Named Inventor/Applicant Name: GEORGE D. YANCOPOULOS

Filer: Karl Bozicevic/Kimberly Zuehlke

Attorney Docket Number: REGN-008CIPCON2

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)
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Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 6 80 480

Miscellaneous-Filing:

Petition:
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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.
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Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

u Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ -] [peroge p ¥ ANCOPOULOS | E
Residence Information {(Select One) e US Residency Non US Residency Active US Military Service

City ‘ Yorktown Heights State/Province | NY Country of Residencd | S

Mailing Address of Inventor:

Address 1 /o Regeneron Pharmaceuticals, Inc.

Address 2 777 Old Saw Mill River Road

City | Irarrylown | State/Province | PY

Postal Code | [10591 | Countryi | lus

All Inventor§ I_Vlust. Be Listed - A_dditional Inventor Information blocks may be A

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 6387

Email Address docket@bozpat.com | AddEmail | [Remove Email
Application Information:

Title of the Invention IUSE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Attorney Docket Number| REGN-008CIPCON2 Small Entity Status Claimed [ ]

Application Type Nonprovisicnal -

Subject Matter Utility v

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any) | /1

EFS Web 2.2.12
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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 contains a valid OMB control number.

Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or fereign priority information must be
provided in the appropriate section(s) below (i.e,, “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present applicaticn are replaced by this
reference to the previously filed applicaticn, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number D6387

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 14972560 2015-12-17

4
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Attorney Docket Number | REGN-008CIPCONZ2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Prior Application Status

Patented - Remove

Anﬂ:ﬁgﬂ‘:n Continuity Type PriorN/i:[r)rr]Jtl)ig?tion (YYFiYIig?MDN?-tSD) Patent Number (Y\I,SYS\L(I?M[,)\:}BD)
14972560 [continuation of -] [13940370 P013-07-12 b254338 p016-02-09
Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13940370 [Continuation in part of ~] PCT/US2012/020855 2012-01-11
Prior Application Status | PExpired -

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2012/020855 Claims benefit of provisional ~j 61432245 2011-01-13
Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2012/020855 Claims benefit of provisional ~] 61434836 2011-01-21

Prior Application Status | [Expired -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61561957 2011-11-21

4

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD}) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[ ] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application 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.

FIELD OF THE INVENTION
[0002] The present invention relates to the field of therapeutic treatments of eye disorders. More
specifically, the invention relates to the administration of VEGF antagonists to treat eye disorders

caused by or associated with angiogenesis.

BACKGROUND
[0003] Several eye disorders are associated with pathological angiogenesis. For example, the
development of age-related macular degeneration (AMD) is associated with a process called
choroidal neovascularization (CNV). Leakage from the CNV causes macular edema and collection
of fluid beneath the macula resulting in vision loss. Diabetic macular edema (DME) is another eye
disorder with an angiogenic component. DME is the most prevalent cause of moderate vision loss
in patients with diabetes and is a common complication of diabetic retinopathy, a disease affecting
the blood vessels of the retina. Clinically significant DME occurs when fluid leaks into the center of
the macula, the light-sensitive part of the retina responsible for sharp, direct vision. Fluid in the
macula can cause severe vision loss or blindness. Yet another eye disorder associated with
abnormal angiogenesis is central retinal vein occlusion (CRVO). CRVO is caused by obstruction of
the central retinal vein that leads to a back-up of blood and fluid in the retina. The retina can also
become ischemic, resulting in the growth of new, inappropriate blood vessels that can cause further
vision loss and more serious complications. Release of vascular endothelial growth factor (VEGF)
contributes to increased vascular permeability in the eye and inappropriate new vessel growth.
Thus, inhibiting the angiogenic-promoting properties of VEGF appears to be an effective strategy
for treating angiogenic eye disorders.
[0004] FDA-approved treatments of angiogenic eye disorders such as AMD and CRVO include
the administration of an anti-VEGF antibody called ranibizumab (Lucentis®, Genentech, Inc.) on a
monthly basis by intravitreal injection.
[0005] Methods for treating eye disorders using VEGF antagonists are mentioned in, e.g., US
7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless,

-
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there remains a need in the art for new administration regimens for angiogenic eye disorders,

especially those which allow for less frequent dosing while maintaining a high level of efficacy.

BRIEF SUMMARY OF THE INVENTION
[0006] The present invention provides methods for treating angiogenic eye disorders. The
methods of the invention comprise sequentially administering multiple doses of a VEGF antagonist
to a patient over time. In particular, the methods of the invention comprise 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
antagonists. The present inventors have surprisingly discovered that beneficial therapeutic effects
can be achieved in patients suffering from angiogenic eye disorders by administering a VEGF
antagonist to a patient at a frequency of once every 8 or more weeks, especially when such doses
are preceded by about three doses administered to the patient at a frequency of about 2 to 4
weeks. Thus, according to the methods of the present invention, each secondary dose of VEGF
antagonist is administered 2 to 4 weeks after the immediately preceding dose, and each tertiary
dose is administered at least 8 weeks after the immediately preceding dose. An example of a
dosing regimen of the present invention is shown in Figure 1. One advantage of such a dosing
regimen is that, for most of the course of treatment (i.e., the tertiary doses), it allows for less
frequent dosing (e.g., once every 8 weeks) compared to prior administration regimens for
angiogenic eye disorders which require monthly administrations throughout the entire course of
treatment. (See, e.g., prescribing information for Lucentis® [ranibizumab], Genentech, Inc.).
[0007] The methods of the present invention can be used to treat any angiogenic eye disorder,
including, e.g., age related macular degeneration, diabetic retinopathy, diabetic macular edema,
central retinal vein occlusion, corneal neovascularization, etc.
[0008] The methods of the present invention comprise administering any VEGF antagonist to the
patient. In one embodiment, the VEGF antagonist comprises one or more VEGF receptor-based
chimeric molecule(s), (also referred to herein as a "VEGF-Trap" or "VEGFT"). An exemplary VEGF
antagonist that can be used in the context of the present invention is a multimeric VEGF-binding
protein comprising two or more VEGF receptor-based chimeric molecules referred to herein as
"VEGFR1R2-FcAC1(a)" or "aflibercept."
[0009] Various administration routes are contemplated for use in the methods of the present
invention, including, e.g., topical administration or intraocular administration (e.g., intravitreal
administration).
[0010] Aflibercept (EYLEA™, Regeneron Pharmaceuticals, Inc) was approved by the FDA in
November 2011, for the treatment of patients with neovascular (wet) age-related macular
degeneration, with a recommended dose of 2 mg administered by intravitreal injection every 4

-2-
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weeks for the first three months, followed by 2 mg administered by intravitreal injection once every
8 weeks.
[0011] Other embodiments of the present invention will become apparent from a review of the

ensuing detailed description.

BRIEF DESCRIPTION OF THE FIGURE
[0012] Figure 1 shows an exemplary dosing regimen of the present invention. In this regimen, a
single "initial dose" of VEGF antagonist ("VEGFT") is administered at the beginning of the treatment
regimen (i.e. at "week 0"), two "secondary doses" are administered at weeks 4 and 8, respectively,
and at least six "tertiary doses" are administered once every 8 weeks thereafter, i.e., at weeks 16,
24, 32, 40, 48, 56, etc.).

DETAILED DESCRIPTION
[0013] Before the present invention is described, it is to be understood that this invention is not
limited to particular methods and experimental conditions described, as such methods and
conditions may vary. lItis also to be understood that the terminology used herein is for the purpose
of describing particular embodiments only, and is not intended to be limiting, since the scope of the
present invention will be limited only by the appended claims.
[0014] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention belongs.
As used herein, the term "about," when used in reference to a particular recited numerical value,
means that the value may vary from the recited value by no more than 1%. For example, as used
herein, the expression "about 100" includes 99 and 101 and all values in between (e.g., 99.1, 99.2,
99.3, 994, etc.).
[0015] Although any methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, the preferred methods and materials are

now described.

DOSING REGIMENS

[0016] The present invention provides methods for treating angiogenic eye disorders. The
methods of the invention comprise sequentially administering to a patient multiple doses of a VEGF
antagonist. As used herein, "sequentially administering” means that each dose of VEGF antagonist
is administered to the patient at a different point in time, e.g., on different days separated by a
predetermined interval (e.g., hours, days, weeks or months). The present invention includes

methods which comprise sequentially administering to the patient a single initial dose of a VEGF
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antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or
more tertiary doses of the VEGF antagonist.
[0017] The terms "initial dose," "secondary doses," and "tertiary doses," refer to the temporal
sequence of administration of the VEGF antagonist. Thus, the "initial dose" is the dose which is
administered at the beginning of the treatment regimen (also referred to as the "baseline dose"); the
"secondary doses" are the doses which are administered after the initial dose; and the "tertiary
doses" are the doses which are administered after the secondary doses. The initial, secondary,
and tertiary doses may all contain the same amount of VEGF antagonist, but will generally differ
from one another in terms of frequency of administration. In certain embodiments, however, the
amount of VEGF antagonist contained in the initial, secondary and/or tertiary doses will vary from
one another (e.g., adjusted up or down as appropriate) during the course of treatment.
[0018] In one exemplary embodiment of the present invention, each secondary dose is
administered 2 to 4 (e.qg., 2, 2%, 3, 3%, or 4) weeks after the immediately preceding dose, and each
tertiary dose is administered at least 8 (e.g., 8, 8%, 9, 9%, 10, 10%%, 11, 112, 12, 12%, 13, 1312, 14,
1472, or more) weeks after the immediately preceding dose. The phrase "the immediately
preceding dose," as used herein, means, in a sequence of multiple administrations, the dose of
VEGF antagonist which is administered to a patient prior to the administration of the very next dose
in the sequence with no intervening doses.
[0019] In one exemplary embodiment of the present invention, a single initial dose of a VEGF
antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week 0),
followed by two secondary doses, each administered four weeks after the immediately preceding
dose (i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight
weeks after the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 and 48). The tertiary
doses may continue (at intervals of 8 or more weeks) indefinitely during the course of the treatment
regimen. This exemplary administration regimen is depicted graphically in Figure 1.
[0020] The methods of the invention may comprise administering to a patient any number of
secondary and/or tertiary doses of a VEGF antagonist. For example, in certain embodiments, only
a single secondary dose is administered to the patient. In other embodiments, two or more (e.g., 2,
3,4,5,6, 7, 8 ormore) secondary doses are administered to the patient. Likewise, in certain
embodiments, only a single tertiary dose is administered to the patient. In other embodiments, two
ormore (e.qg., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to the patient.
[0021] In embodiments involving multiple secondary doses, each secondary dose may be
administered at the same frequency as the other secondary doses. For example, each secondary
dose may be administered to the patient 4 weeks after the immediately preceding dose. Similarly,
in embodiments involving multiple tertiary doses, each tertiary dose may be administered at the
same frequency as the other tertiary doses. For example, each tertiary dose may be administered
-4-
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to the patient 8 weeks after the immediately preceding dose. Alternatively, the frequency at which
the secondary and/or tertiary doses are administered to a patient can vary over the course of the
treatment regimen. For example, the present invention includes methods which comprise
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 at least 5 tertiary doses of the VEGF
antagonist, wherein the first four tertiary doses are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose is administered from 8 to 12 (e.g., 8,
8%, 9, 9Y2, 10, 10%, 11, 1172, 12) weeks after the immediately preceding dose. The frequency of
administration may also be adjusted during the course of treatment by a physician depending on

the needs of the individual patient following clinical examination.

VEGF ANTAGONISTS

[0022] The methods of the present invention comprise administering to a patient a VEGF
antagonist according to specified dosing regimens. As used herein, the expression "VEGF
antagonist" means any molecule that blocks, reduces or interferes with the normal biological activity
of VEGF.

[0023] VEGF antagonists include molecules which interfere with the interaction between VEGF
and a natural VEGF receptor, e.g., molecules which bind to VEGF or a VEGF receptor and prevent
or otherwise hinder the interaction between VEGF and a VEGF receptor. Specific exemplary VEGF
antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and VEGF receptor-
based chimeric molecules (also referred to herein as "VEGF-Traps").

[0024] VEGF receptor-based chimeric molecules include chimeric polypeptides which comprise
two or more immunoglobulin (Ig)-like domains of a VEGF receptor such as VEGFR1 (also referred
to as FIt1) and/or VEGFR2 (also referred to as Flk1 or KDR), and may also contain a multimerizing
domain (e.g., an Fc domain which facilitates the multimerization [e.g., dimerization] of two or more
chimeric polypeptides). An exemplary VEGF receptor-based chimeric molecule is a molecule
referred to as VEGFR1R2-FcAC1(a) which is encoded by the nucleic acid sequence of SEQ ID
NO:1. VEGFR1R2-FcAC1(a) comprises three components: (1) a VEGFR1 component comprising
amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130 to
231 of SEQ ID NO:2; and (3) a multimerization component ("FCAC1(a)") comprising amino acids
232 to 457 of SEQ ID NO:2 (the C-terminal amino acid of SEQ ID NO:2 [i.e., K458] may or may not
be included in the VEGF antagonist used in the methods of the invention; see e.g., US Patent
7,396,664). Amino acids 1-26 of SEQ ID NO:2 are the signal sequence.

[0025] The VEGF antagonist used in the Examples set forth herein below is a dimeric molecule
comprising two VEGFR1R2-FcAC1(a) molecules and is referred to herein as "VEGFT." Additional
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VEGF receptor-based chimeric molecules which can be used in the context of the present invention
are disclosed in US 7,396,664, 7,303,746 and WO 00/75319.

ANGIOGENIC EYE DISORDERS

[0026] The methods of the present invention can be used to treat any angiogenic eye disorder.
The expression "angiogenic eye disorder," as used herein, means any disease of the eye which is
caused by or associated with the growth or proliferation of blood vessels or by blood vessel
leakage. Non-limiting examples of angiogenic eye disorders that are treatable using the methods of
the present invention include age-related macular degeneration (e.g., wet AMD, exudative AMD,
etc.), retinal vein occlusion (RVO), central retinal vein occlusion (CRVO; e.g., macular edema
following CRVO), branch retinal vein occlusion (BRVO), diabetic macular edema (DME), choroidal
neovascularization (CNV; e.g., myopic CNV), iris neovascularization, neovascular glaucoma, post-
surgical fibrosis in glaucoma, proliferative vitreoretinopathy (PVR), optic disc neovascularization,
corneal neovascularization, retinal neovascularization, vitreal neovascularization, pannus,

pterygium, vascular retinopathy, and diabetic retinopathies.

PHARMACEUTICAL FORMULATIONS
[0027] The present invention includes methods in which the VEGF antagonist that is administered
to the patient is contained within a pharmaceutical formulation. The pharmaceutical formulation
may comprise the VEGF antagonist along with at least one inactive ingredient such as, e.g., a
pharmaceutically acceptable carrier. Other agents may be incorporated into the pharmaceutical
composition to provide improved transfer, delivery, tolerance, and the like. The term
“‘pharmaceutically acceptable” means approved by a regulatory agency of the Federal or a state
government or listed in the U.S. Pharmacopeia or other generally recognized pharmacopeia for use
in animals, and more particularly, in humans. The term “carrier” refers to a diluent, adjuvant,
excipient, or vehicle with which the antibody is administered. A multitude of appropriate
formulations can be found in the formulary known to all pharmaceutical chemists: Remington's
Pharmaceutical Sciences (15th ed, Mack Publishing Company, Easton, Pa., 1975), particularly
Chapter 87 by Blaug, Seymour, therein. These formulations include, for example, powders, pastes,
ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such as
LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil
emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid
gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be
appropriate in the context of the methods of the present invention, provided that the VEGF
antagonist is not inactivated by the formulation and the formulation is physiologically compatible
and tolerable with the route of administration. See also Powell et al. PDA (1998) J Pharm Sci
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Technol. 52:238-311 and the citations therein for additional information related to excipients and
carriers well known to pharmaceutical chemists.

[0028] Pharmaceutical formulations useful for administration by injection in the context of the
present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonist in
a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous
medium for injections, there are, for example, physiological saline, an isotonic solution containing
glucose and other auxiliary agents, etc., which may be used in combination with an appropriate
solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol,
polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mol)
adduct of hydrogenated castor oil)], etc. As the oily medium, there may be employed, e.g., sesame
oil, soybean oil, etc., which may be used in combination with a solubilizing agent such as benzyl
benzoate, benzyl alcohol, etc. The injection thus prepared can be filled in an appropriate ampoule if

desired.

MODES OF ADMINISTRATION

[0029] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist)
may be administered to the patient by any known delivery system and/or administration method. In
certain embodiments, the VEGF antagonist is administered to the patient by ocular, intraocular,
intravitreal or subconjunctival injection. In other embodiments, the VEGF antagonist can be
administered to the patient by topical administration, e.g., via eye drops or other liquid, gel, ointment
or fluid which contains the VEGF antagonist and can be applied directly to the eye. Other possible
routes of administration include, e.g., intradermal, intramuscular, intraperitoneal, intravenous,

subcutaneous, intranasal, epidural, and oral.

AMOUNT OF VEGF ANTAGONIST ADMINISTERED
[0030] Each dose of VEGF antagonist administered to the patient over the course of the treatment
regimen may contain the same, or substantially the same, amount of VEGF antagonist.
Alternatively, the quantity of VEGF antagonist contained within the individual doses may vary over
the course of the treatment regimen. For example, in certain embodiments, a first quantity of VEGF
antagonist is administered in the initial dose, a second quantity of VEGF antagonist is administered
in the secondary doses, and a third quantity of VEGF antagonist is administered in the tertiary
doses. The present invention contemplates dosing schemes in which the quantity of VEGF
antagonist contained within the individual doses increases over time (e.g., each subsequent dose
contains more VEGF antagonist than the last), decreases over time (e.g., each subsequent dose
contains less VEGF antagonist than the last), initially increases then decreases, initially decreases
then increases, or remains the same throughout the course of the administration regimen.
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[0031] The amount of VEGF antagonist administered to the patient in each dose is, in most
cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective
amount” means a dose of VEGF antagonist that results in a detectable improvement in one or more
symptoms or indicia of an angiogenic eye disorder, or a dose of VEGF antagonist that inhibits,
prevents, lessens, or delays the progression of an angiogenic eye disorder. In the case of an anti-
VEGF antibody or a VEGF receptor-based chimeric molecule such as VEGFR1R2-FcAC1(a), a
therapeutically effective amount can be from about 0.05 mg to about 5 mg, e.g., about 0.05 mg,
about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, about 0.35 mg, about
0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, about 0.65 mg, about 0.7 mg,
about 0.75 mg, about 0.8 mg, about 0.85 mg, about 0.9 mg, about 1.0 mg, about 1.05 mg, about
1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, about 1.3 mg, about 1.35 mg, about 1.4 mg,
about 1.45 mg, about 1.5 mg, about 1.55 mg, about 1.6 mg, about 1.65 mg, about 1.7 mg, about
1.75 mg, about 1.8 mg, about 1.85 mg, about 1.9 mg, about 2.0 mg, about 2.05 mg, about 2.1 mg,
about 2.15 mg, about 2.2 mg, about 2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about
2.45 mg, about 2.5 mg, about 2.55 mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg,
about 2.8 mg, about 2.85 mg, about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5
mg, or about 5.0 mg of the antibody or receptor-based chimeric molecule.

[0032] The amount of VEGF antagonist contained within the individual doses may be expressed
in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). For example,
the VEGF antagonist may be administered to a patient at a dose of about 0.0001 to about 10 mg/kg
of patient body weight.

TREATMENT POPULATION AND EFFICACY

[0033] The methods of the present invention are useful for treating angiogenic eye disorders in
patients that have been diagnosed with or are at risk of being afflicted with an angiogenic eye
disorder. Generally, the methods of the present invention demonstrate efficacy within 104 weeks of
the initiation of the treatment regimen (with the initial dose administered at "week 0"), e.g., by the
end of week 16, by the end of week 24, by the end of week 32, by the end of week 40, by the end of
week 48, by the end of week 56, etc. In the context of methods for treating angiogenic eye
disorders such as AMD, CRVO, and DME, "efficacy" means that, from the initiation of treatment, the
patient exhibits a loss of 15 or fewer letters on the Early Treatment Diabetic Retinopathy Study
(ETDRS) visual acuity chart. In certain embodiments, "efficacy” means a gain of one or more (e.g.,
1,2,3,4,5,6,7, 8,9, 10, 11 or more) letters on the ETDRS chart from the time of initiation of

treatment.
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EXAMPLES
[0034] The following examples are put forth so as to provide those of ordinary skill in the art with a
complete disclosure and description of how to make and use the methods and compositions of the
invention, and are not intended to limit the scope of what the inventors regard as their invention.
Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperature, etc.) but some experimental errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, molecular weight is average molecular weight,
temperature is in degrees Centigrade, and pressure is at or near atmospheric.
[0035] The exemplary VEGF antagonist used in all Examples set forth below is a dimeric
molecule having two functional VEGF binding units. Each functional binding unit is comprised of Ig
domain 2 from VEGFR1 fused to Ig domain 3 from VEGFR2, which in turn is fused to the hinge
region of a human IgG1 Fc domain (VEGFR1R2-FcAC1(a); encoded by SEQ ID NO:1). This VEGF
antagonist is referred to in the examples below as "VEGFT". For purposes of the following

Examples, "monthly" dosing is equivalent to dosing once every four weeks.

Example 1: Phase | Clinical Trial of Intravitreally Administered VEGF Receptor-Based
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0036] In this Phase | study, 21 subjects with neovascular AMD received a single intravitreal (IVT)
dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 mg of
VEGFT, and a sixth group of six subjects received 1 mg. No serious adverse events related to the
study drug, and no identifiable intraocular inflammation was reported. Preliminary results showed
that, following injection of VEGFT, a rapid decrease in foveal thickness and macular volume was
observed that was maintained through 6 weeks. At Day 43 across all dose groups, mean excess
retinal thickness [excess retinal thickness = (retinal thickness — 179)] on optical coherence
tomography (OCT) was reduced from 119u to 27y as assessed by Fast Macular Scan and from
194 to 60y as assessed using a single Posterior Pole scan. The mean increase in best corrected
visual acuity (BCVA) was 4.75 letters, and BCVA was stable or improved in 95% of subjects. In the
2 highest dose groups (2 and 4 mg), the mean increase in BCVA was 13.5 letters, with 3 of 6

subjects demonstrating improvement of = 3 lines.

Example 2: Phase Il Clinical Trial of Repeated Doses of Intravitreally Administered VEGF
Receptor-Based Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0037] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg) of
VEGFT tested at 4-week and/or 12-week dosing intervals. There were 5 treatment arms in this
study, as follows: 1) 0.5 mg every 4 weeks, 2) 0.5 mg every 12 weeks, 3) 2 mg every 4 weeks, 4) 2

mg every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed interval for the
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first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which additional
doses were administered based on pre-specified criteria. All subjects were then followed for one
year after their last dose of VEGFT. Preliminary data from a pre-planned interim analysis indicated
that VEGFT met its primary endpoint of a statistically significant reduction in retinal thickness after
12 weeks compared with baseline (all groups combined, decrease of 135y, p < 0.0001). Mean
change from baseline in visual acuity, a key secondary endpoint of the study, also demonstrated
statistically significant improvement (all groups combined, increase of 5.9 letters, p < 0.0001).
Moreover, patients in the dose groups that received only a single dose, on average, demonstrated a
decrease in excess retinal thickness (p < 0.0001) and an increase in visual acuity (p = 0.012) at 12
weeks. There were no drug-related serious adverse events, and treatment with the VEGF
antagonists was generally well-tolerated. The most common adverse events were those typically

associated with intravitreal injections.

Example 3: Phase | Clinical Trial of Systemically Administered VEGF Receptor-Based
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0038] This study was a placebo-controlled, sequential-group, dose-escalating safety, tolerability
and bioeffect study of VEGFT by IV infusion in subjects with neovascular AMD. Groups of 8
subjects meeting eligibility criteria for subfoveal choroidal neovascularization (CNV) related to AMD
were assigned to receive 4 |V injections of VEGFT or placebo at dose levels of 0.3, 1, or 3 mg/kg
over an 8-week period.

[0039] Most adverse events that were attributed to VEGFT were mild to moderate in severity, but
2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DLT) (one with Grade 4
hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg dose group
did not enter the study. The mean percent changes in excess retinal thickness were: -12%, -10%, -
66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 (ANOVA p< 0.02), and -
5.6%, +47.1%, and -63.3% for the placebo, 0.3, and 1 mg/kg dose groups at day 71 (ANOVA p<
0.02). There was a numerical improvement in BCVA in the subjects treated with VEGFT. As would

be expected in such a small study, the results were not statistically significant.

Example 4: Phase lll Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated
Doses of Intravitreal VEGFT in Subjects with Neovascular Age-Related Macular Degeneration

A. Objectives, Hypotheses and Endpoints
[0040] Two parallel Phase Il clinical trials were carried out to investigate the use of VEGFT to
treat patients with the neovascular form of age-related macular degeneration (Study 1 and Study 2).

The primary objective of these studies was to assess the efficacy of IVT administered VEGFT
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compared to ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferiority paradigm, in preventing
moderate vision loss in subjects with all subtypes of neovascular AMD.

[0041] The secondary objectives were (a) to assess the safety and tolerability of repeated IVT
administration of VEGFT in subjects with all sub-types of neovascular AMD for periods up to 2
years; and (b) to assess the effect of repeated IVT administration of VEGFT on Vision-Related
Quality of Life (QOL) in subjects with all sub-types of neovascular AMD.

[0042] The primary hypothesis of these studies was that the proportion of subjects treated with
VEGFT with stable or improved BCVA (<15 letters lost) is similar to the proportion treated with
ranibizumab who have stable or improved BCVA, thereby demonstrating non-inferiority.

[0043] The primary endpoint for these studies was the prevention of vision loss of greater than or
equal to 15 letters on the ETDRS chart, compared to baseline, at 52 weeks. Secondary endpoints
were as follows: (a) change from baseline to Week 52 in letter score on the ETDRS chart; (b) gain
from baseline to Week 52 of 15 letters or more on the ETDRS chart; (c) change from baseline to
Week 52 in total NEI VFQ-25 score; and (d) change from baseline to Week 52 in CNV area.

B. Study Design
[0044] For each study, subjects were randomly assigned in a 1:1:1:1 ratio to 1 of 4 dosing
regimens: (1) 2 mg VEGFT administered every 4 weeks (2Q4); (2) 0.5 mg VEGFT administered
every 4 weeks (0.5Q4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 8
weeks (with sham injection at the interim 4-week visits when study drug was not administered
(2@8); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to (2Q8)
received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 4-week
visits (when study drug is not to be administered) during the first 52 weeks of the studies. (No
sham injection were given at Week 52).
[0045] The study duration for each subject was scheduled to be 96 weeks plus the recruitment
period. For the first 52 weeks (Year 1), subjects received an IVT or sham injection in the study eye
every 4 weeks. (No sham injections were given at Week 52). During the second year of the study,
subjects will be evaluated every 4 weeks and will receive IVT injection of study drug at intervals
determined by specific dosing criteria, but at least every 12 weeks. (During the second year of the
study, sham injections will not be given.) During this period, injections may be given as frequently
as every 4 weeks, but no less frequently than every 12 weeks, according to the following criteria: (i)
increase in central retinal thickness of 2100 um compared to the lowest previous value as
measured by optical coherence tomography (OCT); or (ii) a loss from the best previous letter score
of at least 5 ETDRS letters in conjunction with recurrent fluid as indicated by OCT; or (iii) new or
persistent fluid as indicated by OCT; or (iv) new onset classic neovascularization, or new or
persistent leak on fluorescein angiography (FA); or (v) new macular hemorrhage; or (vi) 12 weeks
-11-
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have elapsed since the previous injection. According to the present protocol, subjects must receive
an injection at least every 12 weeks.
[0046] Subjects were evaluated at 4 weeks intervals for safety and best corrected visual acuity
(BCVA) using the 4 meter ETDRS protocol. Quality of Life (QOL) was evaluated using the NEI
VFQ-25 questionnaire. OCT and FA examinations were conducted periodically.
[0047] Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects per
treatment arm.
[0048] To be eligible for this study, subjects were required to have subfoveal choroidal
neovascularization (CNV) secondary to AMD. "Subfoveal" CNV was defined as the presence of
subfoveal neovascularization, documented by FA, or presence of a lesion that is juxtafoveal in
location angiographically but affects the fovea. Subject eligibility was confirmed based on
angiographic criteria prior to randomization.
[0049] Only one eye was designated as the study eye. For subjects who met eligibility criteria in
both eyes, the eye with the worse VA was selected as the study eye. If both eyes had equal VA,
the eye with the clearest lens and ocular media and least amount of subfoveal scar or geographic
atrophy was selected. If there was no objective basis for selecting the study eye, factors such as
ocular dominance, other ocular pathology and subject preference were considered in making the
selection.
[0050] Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at least
50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMD, including juxtafoveal
lesions that affect the fovea as evidenced by FA in the study eye; (iv) CNV at least 50% of total
lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected visual acuity of:
20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, committed, and able to return
for all clinic visits and complete all study-related procedures; and (vii) able to read, understand and
willing to sign the informed consent form (or, if unable to read due to visual impairment, be read to
verbatim by the person administering the informed consent or a family member).
[0051] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study eye) or
systemic treatment or surgery for neovascular AMD except dietary supplements or vitamins. 2. Any
prior or concomitant therapy with another investigational agent to treat neovascular AMD in the
study eye, except dietary supplements or vitamins. 3. Prior treatment with anti-VEGF agents as
follows: (a) Prior treatment with anti-VEGF therapy in the study eye was not allowed; (b) Prior
treatment with anti-VEGF therapy in the fellow eye with an investigational agent (not FDA approved,
e.g. bevacizumab) was allowed up to 3 months prior to first dose in the study, and such treatments
were not allowed during the study. Prior treatment with an approved anti-VEGF therapy in the
fellow eye was allowed; (c) Prior systemic anti-VEGF therapy, investigational or FDA/Health
Canada approved, was only allowed up to 3 months prior to first dose, and was not allowed during
-12-
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the study. 4. Total lesion size > 12 disc areas (30.5 mm2, including blood, scars and
neovascularization) as assessed by FA in the study eye. 5. Subretinal hemorrhage that is either
50% or more of the total lesion area, or if the blood is under the fovea and is 1 or more disc areas in
size in the study eye. (If the blood is under the fovea, then the fovea must be surrounded 270
degrees by visible CNV.) 6. Scar or fibrosis, making up > 50% of total lesion in the study eye. 7.
Scar, fibrosis, or atrophy involving the center of the fovea. 8. Presence of retinal pigment epithelial
tears or rips involving the macula in the study eye. 9. History of any vitreous hemorrhage within 4
weeks prior to Visit 1 in the study eye. 10. Presence of other causes of CNV, including pathologic
myopia (spherical equivalent of —8 diopters or more negative, or axial length of 25 mm or more),
ocular histoplasmosis syndrome, angioid streaks, choroidal rupture, or multifocal choroiditis in the
study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or any
other vascular disease affecting the retina, other than AMD, in either eye. 12. Prior vitrectomy in
the study eye. 13. History of retinal detachment or treatment or surgery for retinal detachment in
the study eye. 14. Any history of macular hole of stage 2 and above in the study eye. 15. Any
intraocular or periocular surgery within 3 months of Day 1 on the study eye, except lid surgery,
which may not have taken place within 1 month of day 1, as long as it was unlikely to interfere with
the injection. 16. Prior trabeculectomy or other filtration surgery in the study eye. 17. Uncontrolled
glaucoma (defined as intraocular pressure greater than or equal to 25 mm Hg despite treatment
with anti-glaucoma medication) in the study eye. 18. Active intraocular inflammation in either eye.
19. Active ocular or periocular infection in either eye. 20. Any ocular or periocular infection within
the last 2 weeks prior to Screening in either eye. 21. Any history of uveitis in either eye. 22. Active
scleritis or episcleritis in either eye. 23. Presence or history of scleromalacia in either eye. 24.
Aphakia or pseudophakia with absence of posterior capsule (unless it occurred as a result of a
yttrium aluminum garnet [YAG] posterior capsulotomy) in the study eye. 25. Previous therapeutic
radiation in the region of the study eye. 26. History of corneal transplant or corneal dystrophy in the
study eye. 27. Significant media opacities, including cataract, in the study eye which might interfere
with visual acuity, assessment of safety, or fundus photography. 28. Any concurrent intraocular
condition in the study eye (e.g. cataract) that, in the opinion of the investigator, could require either
medical or surgical intervention during the 96 week study period. 29. Any concurrent ocular
condition in the study eye which, in the opinion of the investigator, could either increase the risk to
the subject beyond what is to be expected from standard procedures of intraocular injection, or
which otherwise may interfere with the injection procedure or with evaluation of efficacy or safety.
30. History of other disease, metabolic dysfunction, physical examination finding, or clinical
laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the use
of an investigational drug or that might affect interpretation of the results of the study or render the
subject at high risk for treatment complications. 31. Participation as a subject in any clinical study
-13-

Petitioner Fresenius Ex. 1051, 0039



within the 12 weeks prior to Day 1. 32. Any systemic or ocular treatment with an investigational
agent in the past 3 months prior to Day 1. 33. The use of long acting steroids, either systemically or
intraocularly, in the 6 months prior to day 1. 34. Any history of allergy to povidone iodine. 35.
Known serious allergy to the fluorescein sodium for injection in angiography. 36. Presence of any
contraindications indicated in the FDA Approved label for ranibizumab (Lucentis®). 37. Females
who were pregnant, breastfeeding, or of childbearing potential, unwilling to practice adequate
contraception throughout the study. Adequate contraceptive measures include oral contraceptives
(stable use for 2 or more cycles prior to screening); IUD; Depo-Provera®; Norplant® System
implants; bilateral tubal ligation; vasectomy; condom or diaphragm plus either contraceptive
sponge, foam or jelly.

[0052] Subjects were not allowed to receive any standard or investigational agents for treatment
of their AMD in the study eye other than their assigned study treatment with VEGFT or ranibizumab
as specified in the protocol until they completed the Completion/Early Termination visit
assessments. This includes medications administered locally (e.g., IVT, topical, juxtascleral or
periorbital routes), as well as those administered systemically with the intent of treating the study
and/or fellow eye.

[0053] The study procedures are summarized as follows:

[0054] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were

assessed using the ETDRS protocol (The Early Treatment Diabetic Retinopathy Study Group) at 4
meters. Visual Acuity examiners were certified to ensure consistent measurement of BCVA. The
VA examiners were required to remain masked to treatment assignment.

[0055] Optical Coherence Tomography: Retinal and lesion characteristics were evaluated using

OCT on the study eye. At the Screen Visit (Visit 1) images were captured and transmitted for both
eyes. All OCT images were captured using the Zeiss Stratus OCT™ with software Version 3 or
greater. OCT images were sent to an independent reading center where images were read by
masked readers at visits where OCTs were required. All OCTs were electronically archived at the
site as part of the source documentation. A subset of OCT images were read. OCT technicians
were required to be certified by the reading center to ensure consistency and quality in image
acquisition. Adequate efforts were made to ensure that OCT technicians at the site remained
masked to treatment assignment.

[0056] Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the

retinal vasculature of the study eye was evaluated by funduscopic examination, fundus photography
and FA. At the Screen Visit (Visit 1) funduscopic examination, fundus photography and FA were
captured and transmitted for both eyes. Fundus and angiographic images were sent to an
independent reading center where images were read by masked readers. The reading center
confirmed subject eligibility based on angiographic criteria prior to randomization. All FAs and
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fundus photographs were archived at the site as part of the source documentation. Photographers
were required to be certified by the reading center to ensure consistency and quality in image
acquisition. Adequate efforts were made to ensure that all photographers at the site remain
masked to treatment assignment.

[0057] Vision-Related Quality of Life: Vision-related QOL was assessed using the National Eye

Institute 25-Item Visual Function Questionnaire (NEI VFQ-25) in the interviewer-administered
format. NEI VFQ-25 was administered by certified personnel at a contracted call center. At the
screening visit, the sites assisted the subject and initiated the first call to the call center to collect all
of the subject’s contact information and to complete the first NEI VFQ-25 on the phone prior to
randomization and IVT injection. For all subsequent visits, the call center called the subject on the
phone, prior to IVT injection, to complete the questionnaire.

[0058] Intraocular Pressure: Intraocular pressure (IOP) of the study eye was measured using

applanation tonometry or Tonopen. The same method of IOP measurement was used in each
subject throughout the study.
[0059]

C. Results Summary (52 Week Data)

[0060] The primary endpoint (prevention of moderate or severe vision loss as defined above) was
met for all three VEGFT groups (2Q4, 0.5Q4 and 2Q8) in this study. The results from both studies
are summarized in Table 1.

Table 1
Ranibizumab VEGFT VEGFT VEGFT
0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mgevery 8
(RQ4) (0.5Q4) (2Q4) weeks"! (2Q8)

Maintenance of vision* (% patients losing <15 letters) at week 52 versus baseline
Study 1 94.4% 95.9%** 95.1%** 95.1%**
Study 2 94.4% 96.3%** 95.6%** 95.6%**
Mean improvement in vision* (letters) at 52 weeks versus baseline (p-value vs RQ4)***
Study 1 8.1 6.9 (NS) 10.9 (p<0.01) 7.9 (NS)
Study 2 9.4 9.7 (NS) 7.6 (NS) 8.9 (NS

Bl Following three initial monthly doses

* Visual acuity was measured as the total number of letters read correctly on the Early Treatment
Diabetic Retinopathy Study (ETDRS) eye chart.

** Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval
approach (95.1% and 95% for Study 1 and Study 2, respectively)

*** Test for superiority

NS = non-significant
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[0061]
greater mean improvement in visual acuity at week 52 versus baseline (secondary endpoint),

In Study 1, patients receiving VEGFT 2mg monthly (2Q4) achieved a statistically significant

compared to ranibizumab 0.5mg monthly (RQ4); patients receiving VEGFT 2mg monthly on
average gained 10.9 letters, compared to a mean 8.1 letter gain with ranibizumab 0.5mg dosed
every month (p<0.01). All other dose groups of VEGFT in Study 1 and all dose groups in Study 2
were not statistically different from ranibizumab in this secondary endpoint.

[0062]
incidence of ocular treatment emergent adverse events was balanced across all four treatment

A generally favorable safety profile was observed for both VEGFT and ranibizumab. The

groups in both studies, with the most frequent events associated with the injection procedure, the
underlying disease, and/or the aging process. The most frequent ocular adverse events were
conjunctival hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous
floaters. The most frequent serious non-ocular adverse events were typical of those reported in
this elderly population who receive intravitreal treatment for wet AMD; the most frequently reported
events were falls, pneumonia, myocardial infarction, atrial fibrillation, breast cancer, and acute

coronary syndrome. There were no notable differences among the study arms.

Example 5: Phase Il Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema (DME)

[0063]
were randomized, and 219 patients were treated with balanced distribution over five groups. The

In this study, 221 patients with clinically significant DME with central macular involvement

control group received macular laser therapy at baseline, and patients were eligible for repeat laser
treatments, but no more frequently than at 16 week intervals. The remaining four groups received
VEGFT by intravitreal injection as follows: Two groups received 0.5 or 2 mg of VEGFT once every
four weeks throughout the 12-month dosing period (0.5Q4 and 2Q4, respectively). Two groups
received three initial doses of 2 mg VEGFT once every four weeks (i.e., at baseline, and weeks 4
and 8), followed through week 52 by either once every 8 weeks dosing (2Q8) or as needed dosing
with very strict repeat dosing criteria (PRN). Mean gains in visual acuity versus baseline were as
shown in Table 2:

Table 2

Mean change in visual acuity at
week 24 versus baseline

Mean change in visual acuity at
week 52 versus baseline

n (letters) (letters)
Laser 44 2.5 -1.3
VEGFT 0.5 mg o ok
monthly (0.5Q4) 44 86 1.0
VEGFT 2 mg monthly - ok
(2Q4) 44 11.4 13.1
VEGFT 2 mg every 8 42 8.5** 9.7+
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weeks™ (2Q8)

VEGFT 2 mg as

needed (PRN) 45 10.3* 12.0%

Bl Following three initial monthly doses

** p < 0.01 versus laser

[0064] In this study, the visual acuity gains achieved with VEGFT administration at week 24 were
maintained or numerically improved up to completion of the study at week 52 in all VEGFT study
groups, including 2 mg dosed every other month

[0065] As demonstrated in the foregoing Examples, 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.

Example 6: A Randomized, Multicenter, Double-Masked Trial in Treatment Naive Patients
with Macular Edema Secondary to CRVO

[0066] In this randomized, double-masked, Phase 3 study, patients received 6 monthly injections
of either 2 mg intravitreal VEGFT (114 patients) or sham injections (73 patients). From Week 24 to
Week 52, all patients received 2 mg VEGFT as-needed (PRN) according to retreatment criteria.
Thus, "sham-treated patients" means patients who received sham injections once every four weeks
from Week 0 through Week 20, followed by intravitreal VEGFT as needed from Week 24 through
Week 52. "VEGFT-treated patients" means patients who received VEGFT intravitreal injections
once every four weeks from Week 0 through Week 20, followed by intravitreal VEGFT as needed
from Week 24 through Week 52. The primary endpoint was the proportion of patients who gained
=15 ETDRS letters from baseline at Week 24. Secondary visual, anatomic, and Quality of Life NEI
VFQ-25 outcomes at Weeks 24 and 52 were also evaluated.

[0067] At Week 24, 56.1% of VEGFT-treated patients gained 215 ETDRS letters from baseline vs
12.3% of sham-treated patients (P<0.0001). Similarly, at Week 52, 55.3% of VEGFT-treated
patients gained =215 letters vs 30.1% of sham-treated patients (P<0.01). At Week 52, VEGFT-
treated patients gained a mean of 16.2 letters vs 3.8 letters for sham-treated patients (P<0.001).
Mean number of injections was 2.7 for VEGFT-treated patients vs 3.9 for sham-treated patients.
Mean change in central retinal thickness was -413.0 um for VEGFT-treated patients vs -381.8 um
for sham-treated patients. The proportion of patients with ocular neovascularization at Week 24
were 0% for VEGFT-treated patients and 6.8% for sham-treated patients, respectively; at Week 52
after receiving VEGFT PRN, proportions were 0% and 6.8% for VEGFT-treated and sham-treated.
At Week 24, the mean change from baseline in the VFQ-25 total score was 7.2 vs 0.7 for the
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VEGFT-treated and sham-treated groups; at Week 52, the scores were 7.5 vs 5.1 for the VEGFT-
treated and sham-treated groups.

[0068] This Example confirms that dosing monthly with 2 mg intravitreal VEGFT injection resulted
in a statistically significant improvement in visual acuity at Week 24 that was maintained through
Week 52 with PRN dosing compared with sham PRN treatment. VEGFT was generally well

tolerated and had a generally favorable safety profile.

Example 7: Dosing Regimens

[0069] Specific, non-limiting examples of dosing regimens within the scope of the present
invention are as follows:

[0070] VEGFT 2 mg (0.05 mL) administered by intravitreal injection once every 4 weeks
(monthly).

[0071] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.

[0072] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on
visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).

[0073] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN) based
on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).

[0074] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
12 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.

[0075] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
12 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on
visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).

[0076] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
12 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)
based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).

[0077] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
16 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.

[0078] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first

16 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on

-18-

Petitioner Fresenius Ex. 1051, 0044



visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0079] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
16 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)
based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0080] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
20 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.
[0081] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
20 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on
visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0082] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
20 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)
based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0083] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
24 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.
[0084] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
24 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on
visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0085] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
24 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)
based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0086] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
28 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.
[0087] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
28 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on
visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
[0088] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeks for the first
28 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)
based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical
professional).
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[0089] VEGFT 2 mg (0.05 mL) administered by intravitreal injection as a single initial dose,
followed by additional doses administered pro re nata (PRN) based on visual and/or anatomical
outcomes (as assessed by a physician or other qualified medical professional).

[0090] Variations on the above-described dosing regimens would be appreciated by persons of
ordinary skill in the art and are also within the scope of the present invention. For example, the
amount of VEGFT and/or volume of formulation administered to a patient may be varied based on
patient characteristics, severity of disease, and other diagnostic assessments by a physician or
other qualified medical professional.

[0091] Any of the foregoing administration regimens may be used for the treatment of, e.g., age-
related macular degeneration (e.g., wet AMD, exudative AMD, etc.), retinal vein occlusion (RVO),
central retinal vein occlusion (CRVO; e.g., macular edema following CRVO), branch retinal vein
occlusion (BRVO), diabetic macular edema (DME), choroidal neovascularization (CNV; e.g., myopic
CNV), iris neovascularization, neovascular glaucoma, post-surgical fibrosis in glaucoma,
proliferative vitreoretinopathy (PVR), optic disc neovascularization, corneal neovascularization,

retinal neovascularization, vitreal neovascularization, pannus, pterygium, vascular retinopathy, etc.

SEQUENCES
[0092] SEQ ID NO:1 (DNA sequence having 1377 nucleotides):
ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCAC
AGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCCCCGA
AATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACAT
CACTGTTACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATAATCTGG
GACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGT
GAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGACAAACCAATACAA
TCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTT
AAATTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCG
AAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAG
AAATTTTTGAGCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTG
CAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAGGACA
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT
GCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG
TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
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GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG
GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

[0093] SEQ ID NO:2 (polypeptide sequence having 458 amino acids):
MVSYWDTGVLLCALLSCLLLTGSSSGSDTGRPFVEMYSEIPEIIHMTEGRELVIPCRVTSPNITVTLK
KFPLDTLIPDGKRIWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSHGI
ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVYNRDLKTQSGSEMKKFLSTLTIDGVTRS
DQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

[0094] The present invention is not to be limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described herein will

become apparent to those skilled in the art from the foregoing description and the accompanying

figures. Such modifications are intended to fall within the scope of the appended claims.
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What is claimed is:

1. 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.

2. The method of claim 1, 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.

3. The method of claim 1, wherein only two secondary doses are administered to the
patient, and wherein each secondary dose is administered 4 weeks after the immediately preceding

dose.

4, The method of claim 3, wherein each tertiary dose is administered 8 weeks after the

immediately preceding dose.

5. The method of claim 1, 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.

6. The method of claim 1, 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.

7. The method of claim 6, wherein the angiogenic eye disorder is age related macular

degeneration.

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or
fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor-based

chimeric molecule.
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9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based

chimeric molecule.

10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule
comprises VEGFR1R2-FcAC1(a) encoded by the nucleic acid sequence of SEQ ID NO:1.

11.  The method of claim 9, wherein the VEGF receptor-based chimeric molecule
comprises (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.

12.  The method of claim 1, wherein all doses of the VEGF antagonist are administered to

the patient by topical administration or by intraocular administration.

13.  The method of claim 12, wherein all doses of the VEGF antagonist are administered

to the patient by intraocular administration.

14.  The method of claim 13, wherein the intraocular administration is intravitreal

administration.

15. The method of claim 11, wherein all doses of the VEGF antagonist are administered

to the patient by topical administration or by intraocular administration.

16. The method of claim 15, wherein all doses of the VEGF antagonist are administered

to the patient by intraocular administration.

17. The method of claim 16, wherein the intraocular administration is intravitreal

administration.

18. The method of claim 17, wherein all doses of the VEGF antagonist comprise from

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

19. The method of claim 18, wherein all doses of the VEGF antagonist comprise 0.5 mg
of the VEGF antagonist.

20. The method of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg of
the VEGF antagonist.
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ABSTRACT

The present invention provides methods for treating angiogenic eye disorders by sequentially
administering multiple doses of a VEGF antagonist to a patient. The methods of the present
invention include the administration of multiple doses of a VEGF antagonist to a patient at a
frequency of once every 8 or more weeks. The methods of the present invention are useful for the
treatment of angiogenic eye disorders such as age related macular degeneration, diabetic
retinopathy, diabetic macular edema, central retinal vein occlusion, branch retinal vein occlusion,

and corneal neovascularization.

-24-

Petitioner Fresenius Ex. 1051, 0050



Weeks

I
A

gl —— | | '

L/L

Doge Secondary Tertiary
Doses Doses
Figure 1

Petitioner Fresenius Ex. 1051, 0051



PTO/AIADS (06-12)

Approved for usa through 0173172014, OMB 0§51-0032

LS. Patent and Trademark Qifico; U.5. BEPARYMENT OF COMMERCE

Under the Paperwork Reduction Acl of 1995, no persons are required 16 respond to a collection of Infarmation unless il displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
invention

As the below named inventor, | hereby dectare that:

This declaration D The attached application, or
is directed fo:
& United States application or PCT International application number __13/940,370

filed on __July 12, 2013

The above-identified application was made or authorized to be made by me.

[ believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid stbmitting personal information in documents filed in a patent application that may
contribute to identity theft. Persenal information such as soclal secwrity numbers, bank account numbers, or credit card numbers
(other than a check or credit card autharization form PTO-2038 submitted for payment purposes) is never required by the
USPTO 1o support a petition or an application. i this type of personal infarmation Is Included in documents submitted to the
LUSPTO, petitionersfapplicants should consider redacting such personal information from the documents before submitting them
to the USPTO. Petitioner/applicant is advised that the record of a palent application is available to the public after publication of
the application {unless a non-publicalion request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a
oatent. Furthermore, the record from an abandoned application may also be available to the public if the application is referenced
in a published application or an issued patent (see 37 GFR 1.14). Checks and credit card authorization forms PTO-2038
submitted for payment purposes are not retained in the application file and therefore are not publicly avallable.

LEGAL NAME OF INVENTOR

| / 0/ 2o /
Inventor:___YANCOPQULOS, GEQRGE D, Date (Optional) : /15

Signature: i ’ / . o

/ .
Note: An application data sheel (PTQ/SB/14 of equivalent), including naming the entire inventive enlity, must accompany this form.
Use an additignal PTO/AIA/01 form for each additional inventor.

This collection of intormation is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain of retain a benefit by the public which is 1o file
{and by the ISPTO to process) an application. Gonfidentiatity is govemed by 35 U.5.C, 122 and 37 CFR 1.11 and 1.14. This cofiection is estimated to take 1 minute
to complete, including gathering, preparing, and submitting the completed application form 1o the USPTO. Time wiil vary depending upon the individual case. Any
commenls on the amount of ime you require lo'complets this form and/or suggestions far reducing this burden, should be sent to the Ghief Informalion Officer, U.S.
Patent and Trademark Office, U.S. Depantment of Gommerce, PO, 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 compleling the formn, call 1-800-PTO-9199 and select option 2.

Petitioner Fresenius Ex. 1051, 0052



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certaln Information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant te the requirements of the Act, please be advised that: (1) the general authority for the
coliection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is volunlary;
-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 refated to a patent application or patent. If you do
not furnish the requested informatton, the U.S. Patent and Trademark Office may not be able to
pracess and/or examine your submission, which may result in termination of proceedings or
abandonmen! 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 Acl (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 Deparlment of Justice {o determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a courl, magistrate, or adminislrative tribunal, including disclosures to
opposing counsel in the course of setllement negotiations.

3. Arecord in this system of frecords may be disclosed, as a routine use, 1o a Member of
Congress submitiing 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. Arecord in this sysiem of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the informalion in order to perform a contract. Recipients of
information shail be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a{m}.

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

6. Arecord in this system of records may be disclosed, as a routine use, io another federal
agengcy for purposes of National Security review (35 U.S.C. 181) and for review pursuant (o
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 govermning inspection of recards for this
purpose, and any other relevant { i.e., GSA or Commerce) directive, Such disclosure shal not
be used to make determinations aboul individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
elther publication of the application pursuant to 35 U.S.C. 122(b}) or issuance of a patent
pursuant to 35 U.S.C. 161. Further, a record may be disclosed, subjeet to the fimitations 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 palent.

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.

10.

Petitioner Fresenius Ex. 1051, 0053



Electronic Acknowledgement Receipt

EFS ID: 28758182
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

Filer Authorized By:

Attorney Docket Number:

REGN-008CIPCON2

Receipt Date: 28-MAR-2017
Filing Date:
Time Stamp: 15:02:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2080

RAM confirmation Number

032917INTEFSW15025400

Deposit Account

Authorized User

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

Petitioner Fresenius Ex. 1051, 0054



File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1823602
REGN-008CIPCON2_2017-03-2
1 Application Data Sheet y no 9
_ADSpdf 2834e41e9193695ad5d6080d920b4006ce
dcedéc
Warnings:
Information:
529155
2 REG N—OOSCIPCOE?_Spericati yes 24
on. p 66488c536374b7715ffe32f0b6596663f6e0]
2cd
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 21
Claims 22 23
Abstract 24 24
Warnings:
Information:
105393
3 Draw'”gs‘ong’ black and whiteline | - e o\ _o08CIPCON2_Figure.pdf no 1
raWIngS 2d582f645d0c5d17d717e589b029a393319
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
173097
4 Oath or Declaration filed REGN-OOSCIPCOdI\;2_declarat|on no 2
p 6bda7272374e6af80c8c3d8cf30d012e4657]
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Petitioner Fresenius Ex. 1051, 0055



65192
REGN-008CIPCON2_2017-03-2
> d_asfld.pdf ves 8
_p re_a men _as p dalc454ceb9521e936f1b0bealdsfe671224
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Claims 3 6
Applicant Arguments/Remarks Made in an Amendment 7 8
Warnings:
Information:
27159
6 Sequence Listing REGN—OOOSCIPCOZfZ_seq_Ilst_t no 1
rans.p 15712f98903ec6052e7e5f716b4a6b70169
01474
Warnings:
Information:
6076
7 Sequence Listing (Text File) REGN-008CIPCON2_SeqList.txt no -
Warnings:
Information:
37141
8 Fee Worksheet {(SB06) fee-info.pdf no 2
66a646fa2e7fS6edc76ch7306d608b0aede
Warnings:
Information:
Total Files Size (in bytes):‘ 2766815

Petitioner Fresenius Ex. 1051, 0056



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, 0057



Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 04/10/2017

ERIMANDO  SALE #00000004 Mailroom Dt: 03/28/2017 500815 15471506
01 FC : 1051 140.00 DA

Petitioner Fresenius Ex. 1051, 0058



Sequence Listing was accepted.

See attached Validation Report.

If you need help call the Patent Electronic Business Center at (866)
217-9197 (toll free).

Reviewer: Saleem, Syed (ASRC)

Timestamp: [year=2017; month=4; day=2; hr=13; min=12; sec=29; ms=852; ]

Petitioner Fresenius Ex. 1051, 0059



Validated By CRFValidator v 1.0.5

Application No: 15471506 Version No: 1.0

Input Set:

Output Set:

Started: 2017-03-28 15:03:02.165
Finished: 2017-03-28 15:03:02.443

Elapsed: 0 hr(s) 0 min(s) 0 sec(s) 278 ms
Total Warnings: 2
Total Errors: 1
No. of SeqIDs Defined: 2
Actual SeqgID Count: 2
Error code Error Description
E 287 Invalid WIPO ST.2 date format; Use (YYYY-MM-DD) in <141>
W 213 Artificial or Unknown found in <213> in SEQ ID (1)
w213 Artificial or Unknown found in <213> in SEQ ID (2)

Petitioner Fresenius Ex. 1051, 0060



SEQUENCE LISTING

<110> George D. Yancopoulos

<120> Use of a VEGF Antagonist to Treat Angiogenic Eye Disorders
<130> 725A1

<140>
<141>

Us 15/471,506
2017-03-28

<150>
<151>

PCT/Us2012/020855
2012-01-11

<150>
<151>

61/432,245
2011-01-13

<150>
<151>

61/434,836
2011-01-21

<150>
<151>

61/561, 957
2011-11-21

<1l60> 2

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 1377
<212> DNA
<213>

<220>
<223>

<400> 1

atggtcagct
acaggatcta
cccgaaatta
cctaacatca
cgcataatct
gggcttctga
catcgacaaa
tctgttggag
gacttcaact
ctaaaaaccc
gtaacccgga
aagaacagca
ccagcacctg
accctcatga
gaccctgagg
aagccgceggyg
caccaggact
gcccccatcecg
accctgcccce

aaaggcttct

Synthetic

actgggacac
gttccggaag
tacacatgac
ctgttacttt
gggacagtag
cctgtgaagce
ccaatacaat
aaaagcttgt
gggaataccc
agtctgggag
gtgaccaagg
catttgtcag
aactcctggg
tctceccggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catcccggga

atcccagcga

Artificial Sequence

cggggtcctg
tgataccggt
tgaaggaagg
aaaaaagttt
aaagggcttc
aacagtcaat
catagatgtg
cttaaattgt
ttcttcgaag
tgagatgaag
attgtacacc
ggtccatgaa
gggaccgtca
ccctgaggtce
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
tgagctgacc
catcgccgtg

ctgtgcgcge
agacctttcg
gagctcgtca
ccacttgaca
atcatatcaa
gggcatttgt
gttctgagtc
acagcaagaa
catcagcata
aaatttttga
tgtgcagcat
aaggacaaaa
gtcttcctcet
acatgcgtgg
gacggcgtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg

gagtgggaga

tgctcagctg
tagagatgta
ttccectgecg
ctttgatccce
atgcaacgta
ataagacaaa
cgtctcatgg
ctgaactaaa
agaaacttgt
gcaccttaac
ccagtgggct
ctcacacatg
tccececceccaaa
tggtggacgt
aggtgcataa
tcagcgtcct
tctccaacaa
cccgagaacc
tcagcctgac

gcaatgggca

tctgcttctce
cagtgaaatc
ggttacgtca
tgatggaaaa
caaagaaata
ctatctcaca
aattgaacta
tgtggggatt
aaaccgagac
tatagatggt
gatgaccaag
cccaccgtgce
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agcccteccca
acaggtgtac
ctgcctggtce
gccggagaac
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120
180
240
300
360
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480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



aactacaaga ccacgcctcce cgtgctggac tccgacgget ccttecttceccect ctacagcaag 1260

ctcaccgtgg acaagagcag gtggcagcag gggaacgtct tctcatgctcec cgtgatgcat 1320

gaggctctge acaaccacta cacgcagaag agcctctccce tgtctccggg taaatga 1377

<210> 2

<211>
<212>
<213>

<220>

<223>

<400> 2

Met

1

Cys

Phe

Gly

val

65

Arg

Tyr

Leu

Asp

Lys

145

Asp

val

Leu

Tyr

Phe

225

Pro

Lys

val

Tyr

Glu

305

His

Lys

val

Leu

val

Arg

50

Thr

Ile

Lys

Tyr

val

130

Leu

Phe

Asn

Ser

Thr

210

val

Ala

Pro

val

val

290

Gln

Gln

Ala

458
PRT

Ser

Leu

Glu

35

Glu

Leu

Ile

Glu

Lys

115

val

vVal

Asn

Arg

Thr

195

Cys

Arg

Pro

Lys

val

275

Asp

Tyr

Asp

Leu

Synthetic

Tyr

Leu

20

Met

Leu

Lys

Trp

Ile

100

Thr

Leu

Leu

Trp

Asp

180

Leu

Ala

val

Glu

Asp

260

Asp

Gly

Asn

Trp

Pro
340

Trp

Thr

Tyr

val

Lys

Asp

85

Gly

Asn

Ser

Asn

Glu

165

Leu

Thr

Ala

His

Leu

245

Thr

val

vVal

Ser

Leu

325
Ala

Asp

Gly

Ser

Ile

Phe

70

Ser

Leu

Tyr

Pro

Cys

150

Tyr

Lys

Ile

Ser

Glu

230

Leu

Leu

Ser

Glu

Thr

310

Asn

Pro

Artificial Sequence

Thr

Ser

Glu

Pro

55

Pro

Arg

Leu

Leu

Ser

135

Thr

Pro

Thr

Asp

Ser

215

Lys

Gly

Met

His

val

295

Tyr

Gly

Ile

Gly

Ser

Ile

40

Cys

Leu

Lys

Thr

Thr

120

His

Ala

Ser

Gln

Gly

200

Gly

Asp

Gly

Ile

Glu

280

His

Arg

Lys

Glu

val

Ser

25

Pro

Arg

Asp

Gly

Cys

105

His

Gly

Arg

Ser

Ser

185

Vval

Leu

Lys

Pro

Ser

265

Asp

Asn

val

Glu

Lys
345

Leu

10

Gly

Glu

val

Thr

Phe

90

Glu

Arg

Ile

Thr

Lys

170

Gly

Thr

Met

Thr

Ser

250

Arg

Pro

Ala

val

Tyr

330
Thr

Leu

Ser

Ile

Thr

Leu

75

Ile

Ala

Gln

Glu

Glu

155

His

Ser

Arg

Thr

His

235

Val

Thr

Glu

Lys

Ser

315

Lys

Ile

Cys

Asp

Ile

Ser

60
Ile

Thr

Thr

Leu

140

Leu

Gln

Glu

Ser

Lys

220

Thr

Phe

Pro

val

Thr

300

val

Cys

Ser

Ala

Thr

His

45

Pro

Pro

Ser

val

Asn

125

Ser

Asn

His

Met

Asp

205

Lys

Cys

Leu

Glu

Lys

285

Lys

Leu

Lys

Lys

Leu

Gly

30

Met

Asn

Asp

Asn

Asn

110

Thr

val

val

Lys

Lys

190

Gln

Asn

Pro

Phe

val

270

Phe

Pro

Thr

val

Ala
350

Leu
15

Arg
Thr
Ile
Gly
Ala
95

Gly
Ile
Gly
Gly
Lys
175
Lys
Gly
Ser
Pro
Pro
255
Thr
Asn
Arg
val
Ser

335
Lys

Ser
Pro
Glu
Thr
Lys
80

Thr
His
Ile
Glu
Ile
160
Leu
Phe
Leu
Thr
Cys
240
Pro
Cys
Trp
Glu
Leu
320

Asn

Gly
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Gln

Leu

Pro

385

Asn

Leu

val

Gln

Pro

Thr

370

Ser

Tyr

Tyr

Phe

Lys
450

Arg

355

Lys

Asp

Lys

Ser

Ser

435

Ser

Glu

Asn

Ile

Thr

Lys

420

Cys

Leu

Pro

Gln

Ala

Thr

405

Leu

Ser

Ser

Gln

val

val

390

Pro

Thr

val

Leu

val

Ser

375

Glu

Pro

val

Met

Ser
455

Tyr

360

Leu

Trp

val

Asp

His

440

Pro

Thr

Thr

Glu

Leu

Lys

425

Glu

Gly

Leu

Cys

Ser

Asp

410

Ser

Ala

Lys

Pro

Leu

Asn

395

Ser

Arg

Leu

Pro
val

380
Gly

Trp

His

Ser
365
Lys
Gln
Gly

Gln

Asn
445

Arg

Gly

Pro

Ser

Gln

430

His

Asp
Phe
Glu
Phe
415

Gly

Tyr

Glu
Tyr
Asn
400
Phe

Asn

Thr
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/471,506 03/28/2017 1629 2220 REGN-008CIPCON2 26
CONFIRMATION NO. 8014
96387 FILING RECEIPT
Regeneron - Bozicevic, Field & Francis
201 REDWOOD SHORES PARKWAY AR AR ACAER KD TR MM
SUITE 200

REDWOOD CITY, CA 94065
Date Mailed: 04/11/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Geroge D. YANCOPOULOQS, Yorktown Heights, NY;
Applicant(s)

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY
Assignment For Published Patent Application

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY

Power of Attorney: The patent practitioners associated with Customer Number 96387

Domestic Priority data as claimed by applicant
This application is a CON of 14/972,560 12/17/2015
which is a CON of 13/940,370 07/12/2013 PAT 9254338
which is a CIP of PCT/US2012/020855 01/11/2012
which claims benefit of 61/432,245 01/13/2011
and claims benefit of 61/434,836 01/21/2011
and claims benefit of 61/561,957 11/21/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/10/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/471,506
Projected Publication Date: 07/20/2017
Non-Publication Request: No

Early Publication Request: No
Title

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/471,506 03/28/2017 Geroge D. YANCOPOULOS REGN-008CIPCON2
CONFIRMATION NO. 8014
96387 INFORMAL NOTICE

Regeneron - Bozicevic, Field & Francis

oy REDWOOD SHORES PARKMAY T

SUITE 200 905265
REDWOOD CITY, CA 94065

Date Mailed: 04/11/2017

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file 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 actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Geroge D. YANCOPOULOS

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

e/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/471,506
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Golumn 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(S) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b}, or (<)) N/A N/A N/A N/A 280
SEARCH FEE
(87 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(87 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 26 minus 20= 6 OR |x 80 - 480
INDEPENDENT CLAIMS - *
(37 CFR 1.16(h) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2080
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
im| Total . i - =
s (37 CFCF)t ?.15(1)) Minus OR |x
a Independent * Minus | ** =
E (37 CFR 1.16(h)) OR |«
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = =
= (37 Cng ?.Ie(r)) OR |x -
% Independent * Minus | *** = = OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(}))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1.
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Electronically Filed

REQUEST FOR Attorney Docket REGN-008CIPCON2
CORRECTED FILING Applicant YANCOPOULOS, GEORGE D.
RECEIPT Serial Number 15/471,506
Address to: Filing Date March 28, 2017
Commissioner for Patents Group Art Unit
P.O. Box 1450
Alexandria, VA 22313-1450 Examiner Name
Title:  “Use of a VEGF Antagonist to Treat Angiogenic Eye
Disorders”

Sir:
A filing receipt for the above-identified patent application has been issued by the U.S. Patent and
Trademark Office (copy attached) and has been found to contain the following error(s):
) Please correct the inventor’s name “Geroge” to —George-- as indicated on the
attached Official Filing Receipt and supplemental Application Date Sheet.
If for any reason a fee is found to be necessary, the Commissioner is authorized to charge such fee to
Deposit Account No. 50-0815.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: April 19, 2017 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

Facsimile: (650) 327-3231
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/471,506  03/28/2017 1629 2220 REGN-008CIPCON2 26
CONFIRMATION NO. 8014
96387 FILING RECEIPT
Regeneron - Bozicevic, Field & Francis TWWUECETER )
201 REDWOOD SHORES PARKWAY [DOCKETED 1 IO
SUITE 200

REDWOOD CITY, CA 94065
Date Mailed: 04/11/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s) .
-Geroge D. YANCOPOULOS, Yorktown Heights, NY;
Applicant(s)

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY
Assignment For Published Patent Application

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY

Power of Attorney: The patent practitioners associated with Customer Number 96387

Domestic Priority data as claimed by applicant
This application is a CON of 14/972,560 12/17/2015
which is a CON of 13/940,370 07/12/2013 PAT 9254338
which is a CIP of PCT/US2012/020855 01/11/2012
which claims benefit of 61/432,245 01/13/2011
and claims benefit of 61/434,836 01/21/2011
and claims benefit of 61/561,957 11/21/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/10/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/471,506
Projected Publication Date: 07/20/2017
Non-Publication Request: No

Early Publication Request: No
Title

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

SUPPLEMENTAL ADS 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 contains a valid OMB control number.

i . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
-Geroge D. YANCOPQULOS

Residence Information (Select One) (8 US Residency (O Non US Residency (O Active US Military Service

City | Yorktown Heights | State/Province | NY | Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o Regeneron Pharmaceuticals, Inc.

Address 2 777 Old Saw Mill River Road

City Tarrytown | State/Province NY
Postal Code | 10591 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 96387

Email Address docket@bozpat.com ‘ i

Application Information:

Title of the Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Attorney Docket Number| REGN-008CIPCON2 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any) | 1

EFS Web 2.2.12

Petitioner Fresenius Ex. 1051, 0075



PTO/AIA/14 (11-15)
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SUPPLEMENTAL ADS U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country -

filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 96387

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 14972560 2015-12-17
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number e K

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Prior Application Status | Patented

Application _— Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14972560 Continuation of 13940370 2013-07-12 9254338 2016-02-09

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)

13940370 Continuation in part of PCT/US2012/020855 2012-01-11

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61432245 2011-01-13

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61434836 2011-01-21

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61561957 2011-11-21

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.
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. . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76 ——

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

SUPPLEMENTAL ADS U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number b

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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SUPPLEMENTAL ADS U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.486. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

O Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

@ Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | pesENERON PHARMACEUTICALS, INC.

Mailing Address Information For Applicant:

Address 1 777 Old Saw Mill River Road

Address 2

City Tarrytown State/Province NY
Country’ ‘ uUs Postal Code 10591
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

REGENERON PHARMACEUTICALS, INC.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 777 Old Saw Mill River Road

Address 2

City Tarrytown State/Province NY
Country us Postal Code 10591
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Karl Bozicevic, Reg. No. 28,807/ Date (YYYY-MM-DD) | -2617-03-28

First Name | Karl Last Name | Bozicevic Registration Number | 28,807

Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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SUPPLEMENTAL ADS

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 Theinformation 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 the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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. Arecord 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. Arecordrelated 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 CooperationTreaty.

6.  Arecordin 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.  Arecord 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 inspections or an issued patent.

9.  Arecord 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.
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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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/471,506 03/28/2017 1647 2220 REGN-008CIPCON2 26
CONFIRMATION NO. 8014
96387 UPDATED FILING RECEIPT
Regeneron - Bozicevic, Field & Francis
201 REDWOOD SHORES PARKWAY R AL AL DA RR AR A
SUITE 200

REDWOOD CITY, CA 94065
Date Mailed: 04/27/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

George D. YANCOPOULOQOS, Yorktown Heights, NY;
Applicant(s)

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY
Assignment For Published Patent Application

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY

Power of Attorney: The patent practitioners associated with Customer Number 96387

Domestic Priority data as claimed by applicant
This application is a CON of 14/972,560 12/17/2015
which is a CON of 13/940,370 07/12/2013 PAT 9254338
which is a CIP of PCT/US2012/020855 01/11/2012
which claims benefit of 61/432,245 01/13/2011
and claims benefit of 61/434,836 01/21/2011
and claims benefit of 61/561,957 11/21/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Projected Publication Date: 07/20/2017
Non-Publication Request: No

Early Publication Request: No
Title

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
Preliminary Class

424
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http:/www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0or5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/471,506 03/28/2017 George D. YANCOPOULOS REGN-008CIPCON2
CONFIRMATION NO. 8014
96387

37 CFR 1.48(f)
Regeneron - Bozicevic, Field & Francis ACKNOWLEDGEMENT LETTER
201 REDWOOD SHORES PARKWAY

SUITE 200 R AT 0
REDWOOD CITY, CA 94065 000000090816742

Date Mailed: 04/27/2017

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(f)
This is in response to the applicant's request under 37 CFR 1.48(f) submitted on 04/19/2017.

The request under 37 CFR 1.48(f) to correct the inventorship, to correct or update the name of an inventor, or to
correct the order of names of joint inventors is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ylueng/
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Doc Code: PA..

P PTO/AIA/2E (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2614. OMB 9651-0051

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1665, no persons are required to respond to a coilection of information unless it displays a valid OMB controi number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of altorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

15/471,506 March 28, 2017

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/S82A)

i hereby apgpoint the Patent Practitionier(s) associated with the foliowing Customer Number as my/our atiorney(s) or agent(s), and
to transact all business in the United Stlates Patent and Trademark Office connecied therewith for the appiication referenced in
the attached transmittal letter {form PTO/AIA/82A) or identified above:

OR 96387

D i hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/B2C) as my/our attorney(s) or agent(s), and 1o transact
aii business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/B2C))

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the akbove-menticned Customer Number
R

E The address associated with Customer Number:

OR 5
Firm or
individuai Name
Address
City | State | Zip
Country
Teiephone E Email E

i am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Regeneron Pharmaceuticals, Inc.

D inventor or Joint inventor (title not required below)

Ij Legal Representative of a Deceased or Legally Incapacitated Inventor (itle not required below)

D Person Who Otherwise Shows Sufficient Proprietary interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if appiicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied beiow) is authorized to act on behalf of the appiicant (e.g.. where the applicant is a juristic entity).

Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer’s iitle if applicant is a juristic entity)

Signature JFrank R Coltingham/ | Date (Optionai) | Aprit 27, 2017
Name Frank R. Cottingham
Titie Executive Director, Assistant Generai Counsel, Patents

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. if more than one apgpiicant, use multipie forms.

Totai of 1 forms are submitted.

This cofiection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required 0 obtain or retain a benetit by the public which is to file {and by the
USPTQO to process) an application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collecticn is estimaled to take 3 minules io compiete,
iing gathering, preparin submitting the completed application form to the USFTO. Time will vary depending upon the individual case. Any comments on the amourit
: form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S.

& you require to compt
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: REGENERON PHARMACEUTICALS, INC.

Application No./Patent No.: _15/471,506 Filed/Issue Date: March 28, 2017

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

REGENERON PHARMACEUTICALS. INC. ,a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (chose one of options 1, 2, 3 or 4 below):
1. |Z| The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|:| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners holding the
balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), or an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A |Z| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 042169 , Frame 0019 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). 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 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.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

& As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Karl Bozicevic, Reg. No. 28,807/ May 19, 2017
Signature Date
Karl Bozicevic 28,807
Printed or Typed Name Title or Registration Number
[Page 2 of 2]

Petitioner Fresenius Ex. 1051, 0093



Filed Electronically

PRELIMINARY AMENDMENT
UNDER
37 C.F.R. §1.115

Address to:

Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

Attorney Docket

REGN-008CIPCON2

Confirmation No.

8014

First Named Inventor YANCOPOULOS, GEORGE D.

Application Number 15/471,506

Filing Date March 28, 2017
Group Art Unit To Be Assigned
Examiner Name To Be Assigned

Disorders”

Title “Use of a VEGF Antagonist to Treat Angiogenic Eye

Sir:

Prior to the examination of the above-referenced application on the merits, please enter the

amendments below.
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Atty Dkt. No.: REGN-008CIPCON2
USSN: 15/471,506

AMENDMENTS

IN THE SPECIFICATION

Please replace the paragraph [0006] with the following rewritten paragraph:

[0006] The present invention provides methods for treating angiogenic eye disorders. The
methods of the invention comprise sequentially administering multiple doses of a VEGF antagonist to a
patient over time. In particular, the methods of the invention comprise 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 antagonists. The present
inventors have surprisingly discovered that beneficial therapeutic effects can be achieved in patients
suffering from angiogenic eye disorders by administering a VEGF antagonist to a patient at a frequency
of once every 8 or more weeks, especially when such doses are preceded by about three doses
administered to the patient at a frequency of about 2 to 4 weeks. Thus, according to the methods of the
present invention, each secondary dose of VEGF antagonist is administered 2 to 4 weeks after the
immediately preceding dose, and each tertiary dose is administered at least 8 weeks after the
immediately preceding dose. An example of a dosing regimen of the present invention is shown in the
Figure Figare1. One advantage of such a dosing regimen is that, for most of the course of treatment
(i.e., the tertiary doses), it allows for less frequent dosing (e.g., once every 8 weeks) compared to prior
administration regimens for angiogenic eye disorders which require monthly administrations throughout
the entire course of treatment. (See, e.g., prescribing information for Lucentis® [ranibizumab],

Genentech, Inc.).

Please replace the paragraph [0012] with the following rewritten paragraph:

[0012] Eigured The Figure shows an exemplary dosing regimen of the present invention. In
this regimen, a single "initial dose" of VEGF antagonist ("VEGFT") is administered at the beginning of
the treatment regimen (i.e. at "week 0"), two "secondary doses" are administered at weeks 4 and 8,
respectively, and at least six "tertiary doses" are administered once every 8 weeks thereafter, i.e., at
weeks 16, 24, 32, 40, 48, 56, etc.).

Petitioner Fresenius Ex. 1051, 0095



Atty Dkt. No.: REGN-008CIPCON2
USSN: 15/471,506

Please replace the paragraph [0019] with the following rewritten paragraph:

[0019] In one exemplary embodiment of the present invention, a single initial dose of a VEGF
antagonist is administered to a patient on the first day of the treatment regimen (i.e., at week (),
followed by two secondary doses, each administered four weeks after the immediately preceding dose
(i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight weeks after
the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 and 48). The tertiary doses may continue
(at intervals of 8 or more weeks) indefinitely during the course of the treatment regimen. This

exemplary administration regimen is depicted graphically in the Figure Figure-1.
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Atty Dkt. No.: REGN-008CIPCON2
USSN: 15/471,506
LISTING OF 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.

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
4
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Atty Dkt. No.: REGN-008CIPCON2
USSN: 15/471,506
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,
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
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Atty Dkt. No.: REGN-008CIPCON2
USSN: 15/471,506
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-FcACl1(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
VEGEF 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.

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.
6
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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 UNDER 37 CFR §1.115

Formal Matters

Claims 21-46 remain pending.

No claims are amended.

Amendments have been made to the specification as requested by Examiner Lockard during a
telephone interview on April 26, 2017 regarding the parent application Serial No. 14/972,560 to delete
the phrase “Figure 1” and replace it with --the Figure--.

No new matter has been added.

CONCLUSION

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.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: May 19, 2017 By: /Karl Bozicevic, Reg. No. 28.807/
Karl Bozicevic
Registration No. 28,807

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

Direct: (650) 833-7735

Facsimile: (650) 327-3231
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Clinicallrials.gov archive

A service of the U, 8. Nalional Institules of Health Developed by the National Library of Meditine

«— History of this study 1 Current version of this study

View of NCT00637377 on 2010 _11_30

ClinicalTrials Identifier: NCT00637377
Updated: 2010_11_30

Descriptive Information

Brief title Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Wet Age-Related Macular Degeneration (AMD)
(VIEW 2)

Official title A Randomized, Double Masked, Active Controlled, Phase 3 Study of the

Efficacy, Safety, and Tolerability of Repeated Doses of Intravitreal
VEGF Trap in Subjects With Neovascular Age-related Macular
Degeneration (AMD)

Brief summary

This study is a phase Ill, double-masked, randomized, study of the efficacy and safety of
VEGF Trap-Eye in patients with neovascular age-related macular degeneration.
Approximately 1200 patients will be randomized in Europe, Asia, Japan, Australia and

. South America. ‘

Detailed description

Phase Phase 3

Study type Interventional

Study design Treatment

Study design Randomized 3

Study design Double Blind (Subject, Caregiver, Investigator, Outcomes Assessor)
Study design Active Control

Study design Parallel Assignment

Study design Safety/Efficacy Study :

Primary outcome Measure: The proportion of subjects who maintain vision at Week 52,

where a subject is classified as maintaining vision if the subject has lost
fewer than 15 letters on the ETDRS chart compared to baseline (ie,
prevention of moderate vision loss)

Time Frame: week 52

Safety Issue? Yes

Secondary outcome  Measure: Mean change from baseline in BCVA as measured by ETDRS
letter score at Week 52
Time Frame: week 52
Safety Issue? Yes

Secondary outcome  Measure: The proportion of subjects who gain at least 15 letters of vision
at Week 52
Time Frame: week 52
Safety Issue? No

Secondary outcome  Measure: Mean change from baseline in total NEl VFQ-25 score at
Week 52

Petitioner Fresenius Ex. 1051, 0109



Secondary outcome

Enroliment
Condition
Arm/Group

Arm/Group
Arm/Group
Arm/GroUp

Intervention

Intervention

Intervention

Intervention

URL
URL
URL
See also
See also

See also

Safety Issue? No

Measure: Mean change from baseline in CNV area at Week 52
Time Frame: week 52

Safety Issue? Yes

1240 (Actual)

Macular Degeneration

Arm Label: Arm 3 Experimental

Arm Label: Arm 1 Experimental

Arm Label: Arm 2 Experimental

Arm Label: Arm 4 Active Comparator

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 1

0.5 mg VEGF Trap-Eye administered every 4 weeks during the first year.
Thereafter a dose may be administered as frequently as every 4
weeks, but no less frequently than every 12 weeks.

Drug: VEGF Trap-Eye (BAY86-5321) Arm Label: Arm 2

2.0 mg VEGF Trap-Eye administered every 4 weeks during the first year.

Thereafter a dose may be administered as frequently as every 4

- weeks, but no less frequently than evety 12 weeks:.

Drug: VEGF Trap-Eye (BAY86-5321). Arm Label: Arm 3

2.0 mg VEGF Trap-Eye administered every 8 weeks (including one
additional 2,0 mg dose at Week 4) during the first year. Thereafter a
dose may be administered as frequently as every 4 weeks, but no less
frequently than every 12 weeks.

Drug: Ranibizumab Arm Label: Arm 4

0.5 mg administered every 4 weeks during the first year. Thereafter a
dose may be administered as frequently as every 4 weeks, but no less
frequently than every 12 weeks.

http://www.fda.gov/cder/drug/DrugSafety/Drugindex.htm
http://www.fda.gov/medwatch/safety.htm
http://www.clinicalstudyresults.org

Click here and search for drug information provided by the FDA.

Click here and search for information on any recalls, market or product
safety alerts by the FDA which might have occurred with this product.

Click here to find results for studies related to marketed products.

Recruitment Information

Status
Start date
Last follow-up date

Primary completion
date

Active, not recruiting
2008-04
2011-08 (Anticipated)

2010-09 (Actual)
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Inclusion Criteria:

-Signed informed consent.

-Men and women >/=50 years of age.

-Active primary or recurrent subfoveal CNV lesions secondary to AMD, including
juxtafoveal lesions that affect the fovea as evidenced by FA in the study eye.

-ETDRS best-corrected visual acuity of: 20/40 to 20/320 (letter score of 73 to 25) in the
study
eye at 4 meters.

-Willing, committed, and able to return for ALL clinic visits and complete all study-related
procedures. :

-Able to read, (or, if unable to read due to visual impairment, be read to verbatim by the
person administering the informed consent or a family member) understand and willing to ?
sign the informed consent form. ;
Exclusion Criteria: |

-Any prior ocular (in the study eye) or systemic treatment or surgery for neovascular AMD, i
except dietary supplements or vitamins. {

-Any prior or concomitant therapy with another investigational agent to treat neovascular
AMD in the study eye.

-Any prior treatment with anti-VEGF agents in the study eye.

-Total lesion size >12 disc areas (30.5 mm, including blood, scars and neovascularization)
as assessed by FA in the study eye.

-Subretinal hemorrhages that is either 50% or more of the total lesion area, or if the blood
is under the fovea and is 1 or more disc areas in size in the study eye (if the blood is under
the fovea, then the fovea must be surrounded by 270 degrees by visible CNV). -

-Scar or fibrosis making up >50% of the total lesion in the study eye. '

-Scarr, fibrosis, or atrophy involving the center of the fovea in the study eye.

- Presence of retinal pigment epithelial tears or rips involving the macula in the study eye.
-History of any vitreous hemorrhage within 4 weeks prior to Visit 1 in the study eye.
-Presence of other causes of CNV in the study eye.

-Prior vitrectomy in the study eye. ‘

-History of retinal detachment or treatment or surgery for retinal detachment in the study
eye.

-Any history of macular hole of stage 2 and above in the study eye.

-Any intraocular or periocular surgery within 3 months of Day 1 on the study eye, except
lid surgery, which may not have taken place within 1 month of Day 1, aslong as itis
unlikely to interfere with the injection. ‘
-History or clinical evidence of diabetic retinopathy, diabetic macular edema or any retinal ‘
vascular disease other than AMD in either eye.

Gender Both
Minimum age 50 Years

Healthy volunteers No

Administrative Data

Organization name Bayer

Organization study ID 91689

Secondary ID EurdaCT No.: 2007-000583-25

Sponsor Bayer

Health Authority Switzerland: Swiss Medic

Health Authority Argentina: Ministry of Health

Health Authority Australia: Department of Health and Ageing Therapeutic Goods
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Health Authority
Health Authority
Health Authority
Health Authority

Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority
Health Authority

Health Authority
Health Authority

Health Authority
Health Authority
Health Authority
Health Authority
Health Authority

Austria: Federal Office for Safety in Health Care
Belgium: Federal Agency for Medicinal Products and Health Products
Brazil: ANVISA Agencia Nacional de Vigilancia Sanitaria

Colombia: INVIMA Instituto Nacional de Vigilancia de Medicamentos y
Alimentos

Czech Republic: State Institute for Drug Control

France: Afssaps - French Health Products Safety Agency
Germany: Federal Institute for Drugs and Medical Devices
Hungary: National Institute of Pharmacy

India: Drugs Controller General of India

Israel: Ministry of Health

Italy: Ethics Committee

Japan: Pharmaceuticals and Medical Devices Agency
South Korea: Korea Food and Drug Administration (KFDA)
Latvia: State Agency of Medicines

Mexico: Federal Commission for Sanitary Risks Protection

Netherlands: The Central Committee on Research Involving Human
Subjects (CCMO)

Poland: Office for Registration of Medicinal Products, Medical Devices
and Biocidal Products

Portugal: INFARMED National Authority of Medicines and Health
Products

Singapore: Health Sciences Authority
Slovakia: State Institute for Drug Control
Spain: Ministry of Health and Consumption
Sweden: Medical Products Agency

United Kingdom: Medicines and Healthcare Products Regulatory
Agency
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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

Petitioner Fresenius Ex. 1051, 0118



Volume 11

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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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

Discontinuation ail |Al groups:

Total: 98(10.7%)
Adverse event: 23 (2.5%
Death: € {0.7%)
Laost to follow-up: 5{0.5%)
Protocol violation: 2{0.2%)
Treatment failure: 2(6.2%
Withdrawal of consent: 3G (4.3%)
Other: 21(2.3%
4
oI . 3
] f Analyzed: )
VIEW 2 il 3] Safety Analysis Set: 309 §
1 2q4 (n=313) “1 Fuill Analysis Set: 309
9 ,_Per Protocel Set: 274
o =i %
3 Analyzed:
tAS 3 Safety Analysis Set: 297
1 0.5g4 (n=311) -~ 3 Full Analysis Set: 286
Assessed 3 LPer Protocol Set: 268 y
for Randomized § _§ U B T Smenmnnneennnsennnnennnnennnnentt
eligibility (n=1240) S ¥ VAnalyzed: A
n=20310 &} N 1Al oz Safety Analysis Set: 307
“1 208 (n=313) 1 Full Analysis Set: 306
N AR ,‘“ , Fer Protocot Set: 270
prmmm———— .
2 3 4 Analyzed: )
N 3 Ranibizumab wi Safety Analysis Set: 281
( Excluded (n=751) } (n=303) ST Full Analysis Set: 281
e 3 _Per Protocol Set: 269
K - - ‘V ........................................
Discontinuation Ranibizumab:
Jotal: 27(8,9%
Adverse event: 2{C.7%
Death: 1{0.3%)
Last to foilow-up: 4 {1.3%)
Protocol violation: 20.7%
Treatment failure: G
Withdrawal of consent: 11 {3.6%)
QOther: 7(2.3%

B

Figure 1, {Conrinued.)
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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

2540

1

g

)
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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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Takble 3. Serious Ccular Adverse Events in the Study E

Eye and QOther Key Nonocular Events Occurring
Any St

119, Number 12, December 2012

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
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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.
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Abstract

Purpose—To determine the effect of VEGF Trapg g, on bFGF-induced experimental corneal
neovascularization (NV).

Methods—Control pellets or pellets containing 80 ng bI'GI’ were surgically implanted into wild-
type C57BL/6 and VEGF-LacZ mouse corneas. The corneas were photographed, harvested, and
the percentage of corneal NV was calculated. The harvested corneas were evaluated for VEGF
expression. VEGF-LacZ mice received tail vein injections of an endothelial-specific lectin after
pellet implantation to determine the temporal and spatial relationship between VEGF expression
and corneal NV. Intraperitoneal injections of VEGI' Trapg g, or a human IgG I'c domain control
protein were administered, and bFGF pellet-induced comeal NV was evaluated.

Results—NV of the comeal stroma began on day 4 and was sustained through day 21 following
bFGF pcllet implantation. Progression of vascular endothcelial cells corrclated with incrcased
VEGF-LacZ expression. Western blot analysis showed increased VEGF expression in the coreal
NV zone. Following bFGF pellet implantation, the area of corneal NV in untreated controls was
(1.05+0.12 mm? and 1.53+0.27 mm?) at days 4 and 7, respectively. This was significantly greater
than that of mice treated with VEGF Trap (0.2420.11 mm? and 0.35+0.16 mm? at days 4 and 7,
respectively; p<0.05).

Conclusions—Corneal keratocytes express VEGF after bFGF stimulation and bFGF-induced
corneal NV is blocked by intraperitoneal VEGF Trapg;r, administration. Systemic administration
of VEGF Trapg;r, may have potential therapeutic applications in the management of corneal NV.

Keywords
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INTRODUCTION

Corneal avascularity requires a balance between several endogenous angiogenic (including
VEGEF, bFGF) and anti-angiogenic (endostatin, thrombospondin-1) factors [1-4]. VEGF
Traprr2, a VEGF antagonist, is a soluble fusion proteiu combining the truncated form of
the fms-like tyrosine kinase (FIt), kinase insert domain-containing receptor (KDR) and Fc
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portion of human IgG. VEGF Trapg g2 is designed to sequester, antagonize the VEGF and
to prevent blood vessel formation [5, 6].

Angiogenesis is involved in both normal physiological processes as well as in pathological
conditions; such processes and conditions include embryonic vessel formation, wound
healing, tumor vascularization, rheumatoid arthritis, corneal neovascularization (NV) and
diabetic retinopathy [1, 7-12]. Several angiogenic factors have been identified and
characterized, including basic fibroblast growth factor (bFGF) and vascular endothelial
growth factor (VEGF) |13-16]. Investigation of the relationship between bFGE and VEGK
during angiogenesis and tumor progression has elucidated a synergistic effect between these
two factors in the induction of angiogenesis 7n vitro [17]. Additionally, Seghezzi et al.
demonstrated that bFGF induces VEGF expression in vascular endothelial cells through
autocrine and paracrine mechanisms [18].

In this report, we determine whether corneal keratocytes express VEGF after bFGF
stimulation and whether bFGF-induced corneal NV is blocked by intraperitoneal VEGF
Trapgrr2 administration.

MATERIALS AND METHODS

Animals

All animal studies were conducted in accordance with the Animal Care and Use Committee
Guidelines of the Massachusetts Eye and Ear Infirmary and the Association for Research in
Vision and Ophthalmology (ARVO) statement for the Use of Animals in Ophthalmic and
Vision Research. VEGF-LacZ and C57BL/6 mice of approximately equal weights between
the ages of 6-10 weeks were used.

Experimental corneal NV

bFGF pellets consist of the slow-release polymer Hydron (polyhydroxyethylmethacrylate)
containing a combination of 45 ng/pellet of sucralfate (Sigma-Aldrich, St. Louis, MO) with
or without 80 ng/pellet of bFGF (R&D Systems, Minneapolis, MN) and were made as
previously described by Kenyon et al [19].

Briefly, a suspension of sterile saline containing the appropriate amount of recombinant
bFGF and sucralfate was made and speed vacuumed for 5 minutes. Ten pl of 12% Hydron
in etlianol was added to the suspension, wlicli was then deposited onto a sterilized 15 nmi?
piece of nylon mesh (LAB Pak, Sefar America, Depew, NY) and embedded between the
fibers. The resulting grid of 10 x 10 mm squares was allowed to dry on a sterile Petri dish
for 60 min. The fibers of the mesh were separated under a microscope and among the
approximately 100 pellets produced, 30 to 40 uniformly-sized pellets of 0.4 x 0.4 x 0.2 mm?
were selected for implantation. All procedures were performed under sterile conditions. The
pellets can be stored at —20°C for several days without loss of bioactivity.

Corneal micropocket assays were performed as described Kenyon et al, (1996) [19]. Eight
weeks old mice were anesthetized by a combined ketamine and xylazine injection.
Proparacaine eye drops were used for local anesthesia. Eye globes were proptosed with a
jeweler’s forceps. Using an operating microscope (JKH operating surgical microscope),
corneas were marked with a 3 mm trephine. Corneal lamellar micropocket incisions were
created parallel to the corneal plane using a modified von Graefe knife along the trephine
mark. A 0.5-mm incision perpendicular to the mouse corneal surface traversing the
epithelium and anterior stroma toward the center of the cornea was performed with a 1/2-in.,
30-gauge needle (Becton Dickinson, Franklin Lakes, NJ). A uniformly sized hydron pellet
(0.4 x 0.4 x 0.2 mm) containing 80 ng of human bFGF (R&D Systems, Minneapolis, MN)
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and 40 g of sucrose aluminum sulfate was placed on the corneal surface at the base of the
pocket with jeweler’s forceps and using one arm of the forceps, the pellet was advanced to
the end of the pocket. In all animals, we aimed for a 1 mm distance from the pellet to the
limbus. Antibiotic ointment (Bacitracin) was then applied to the operated eye to prevent
infection and to decrease surface irregularities. Corneal images were obtained perpendicular
to the cornea at the pellet position to minimize the parallax as described previously by Kure
etal. (2003) [20]. Two images of every pellet were obtained. The distances from limbus to
pellets were measured by three independent observers, and were normalized to the overall
average diameter (4.0mm).

Corneas were routinely examined and photographed. Photographs were digitized, and
images were analyzed with the NIH Image] program.

Confocal microscopy

C57BL/6 mouse eyes were obtained on days 0, 1, 4, 7, 10, 14, and 21 after bFGF and blank
pellet implantation, and were frozen in OCT compound (Baxter Scientific, Columbia, MD).
Cryostat scctions, 8 pum thick, were fixed in acctonc for 10 min. After blocking with 1%
bovine serum albumin (BSA) (Sigma-Aldrich), sections were incubated for 1 h with rat anti-
CD31 antibody (Pharmingen, San Diego, CA) and goat anti-mouse VEGF antibody (R&D
Systems) used at a 1:100 dilution. Secondary antibodies used were a Cy5S-conjugated donkey
anti-rat IgG antibody and a rhodamine-conjugated donkey anti-goat IgG antibody (both from
Jackson Immunoresearch Laboratories, West Grove, PA). Sections were viewed with a
Leica TCS SP2 CLSM confocal laser scanning microscope (Leica, Heidelberg, Germany).

VEGEF-LacZ mice were implanted with either a bEFGF pellet or a blank pellet. The mice
received 8 pg/g tail vein injections of an endothelial-specific, fluorescein-conjugated lectin
(lycopersicon esculentum) on days 1, 4 and 7 post-pellet implantation. Mice were then
sacrificed and whole eyes were harvested and fixed in 10% neutral, buffered formalin for 24
h. The corneas were dissected and placed in blocking solution (1% BSA) for 4 h. 'The
corneas were then incubated with a 1:200 dilution of biotin-conjugated IgG fraction of anti-
B-galactosidase antibody (Rockland Immunochemicals Research Inc, Gilbertsville, PA)
overnight, rinsed in PBS, and incubated with a 1:1000 dilution of rhodamine-conjugated
streptavidin (Rockland) for 2 h. The specimens were rinsed in PBS and mounted on glass
slides with Vectashield mounting medium for fluorescence imaging (Vector Laboratories,
Burlingame, CA). Fluorescence in the perfused vessels and LacZ expression was captured
using a Leica TCS SP2 CLSM coufocal laser scanuing microscope.

Western blot analysis for VEGF expression

Wild-type mouse corneas were collected on day 7 after bFGF pellet implantation. Corneas
were seclioned, homogenized, lysed with lysis bufler, and run on 4% (o 20% SDS
polyacrylamide gels (Novex, San Diego, CA). Proteins were electrotransferred onto nylon
membranes (Immobilon P, Millipore, Bedford, MA), blotted with 3% BSA for 30 min, and
incubated for 1 h with anti-VEGF antibody (R & D system, MN, USA, cat# AF-493-NA;
1:1000 dilution). Subsequently, horseradish peroxidase donkey anti-rabbit IgG (1:20,000,
GE Life Science, Piscataway, NJ) was used as secondary antibody. Human VEGF was used
as a standard control (1:100).

After washing with Tris-buffered saline Tween-20 (TBST) for 15 min, immunoblots were
developed with an enhanced chemiluminescence (ECL) reagent (Perkin-Elmer, Waltham,
MA).

Eur J Ophthalmol. Author manuscript; available in PMC 2013 July 12.
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Intraperitoneal injection of VEGF Trapr1gr2 into mouse after corneal bFGF pellet
implantation

VEGF Trapgrjrz 12.5 mg/kg or human Fc¢ domain protein (hFc) (12.5 mg/kg; control) were
intraperitoneally injected into mice immediately before bFGE pellet implantation in the
cornea (n =5 mice/group). Antibiotic ophthalmic ointment was applied after bFGF pellet
implantation. Five additional mice with bFGF pellets served only as controls. The extent of
corneal NV was photographed and quantified on days 4 and 7 after bFGF implantation.
Subsequent experiments were performed to confirm the corneal bioavailability of VEGF
Traprr2 and hFc in our model by goat anti-human Fc antibody (cat # G-102-C, R & D
Systems, Minneapolis, MN, USA).

RESULTS

bFGF induces VEGF expression in mouse corneas

The extent of corneal NV was assayed using bFGF pellets of 80 ng implanted into mouse
corneas. New vessel growth began at day 4 post-intrastromal bI'GI’ pellet implantation and
progressed until day 21 (Figure 1).

VEGEF cxpression was noted in the cpithelium and perivascularly at day 4 (Figure 1G). The
level of VEGF peaked on day 7 (Figure 11) in the epithelium and corneal stroma, and
diminished gradually by days 10, 14, and 21 (Figure 1).

Miquerol et al. generated VEGF-LacZ mice by inserting a reporter gene into the 3’
untranslated region of the endogenous VEGF gene so that VEGF and the LacZ reporter
mRNA are produced from a bicistronic mRNA [21]. Using corneas from these VEGF-LacZ
mice, the expression of VEGF and corneal vessels were visualized after injections of FITC-
conjugated lectin into the tail vein. LacZ expression was noted in activated stromal cells on
day 4 (Figure 2E) and increased on day 7 (Figure 2F) after bFGF pellet implantation.

bFGF pellet-implanted corneas were harvested and sectioned into a set of three mirror-
image segments (Figure 2G and H). Lysates of these sections were analyzed by western blot
analysis using an anti-VEGF antibody. Corneal segments with vascularization showed
maximal VEGF expression at the area of the bFGF pellet.

Blocking of bFGF-induced corneal NV via VEGF Traprir2

Mice were given a 12.5 mg/kg intraperitoneal injection of VEGF Trapr;r2 before corneal
implantation of an 80 ng bFGF pcllct. Mousc corncas implanted with a bFGF pcllct with or
without 12.5 mg/kg intraperitoneal injection of hFc-protein were used as controls. The
distance of the pellet to the limbus was measured by 3 observers for each corneal images as
described in he Malerials and Methods section. There were no signilicant difference in the
distance of pellets to limbus between 3 groups (control = 1.01mm=0.17mm; hFc = 1.21mm
+0.22mm; VEGF Trap = 1.10mm#+0.20mm; p=0.30). Following bFGF pellet implantation,
the area of corneal NV in untreated controls was 1.05 £ 0.12 mm? and 1.53 + 0.27 mm? at
days 4 and 7, respectively. This was significantly greater than that of mice treated with
VEGEF Traprirs (Figures 3C and 3F; 0.24 £ 0.11 mm? and 0.35 * 0.16 mm? at days 4 and 7,
respectively; <0.05). Corneas displayed bFGF-induced NV on day 7 in the hFc protein
intraperitoneal-treated group (Figures 3B and 3D; 1.21 + 0.07 mm? and 2.25 + 0.30 mm? at
days 4 and 7, respectively). The results are summarized in Figure 3G.

Eur J Ophthalmol. Author manuscript; available in PMC 2013 July 12.
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DISCUSSION

Corneal NV usually is associated with inflammatory, infectious, degenerative, and traumatic
disorders of the ocular surface. The pathological condition of corneal NV may result from
the production of angiogenic factors by local epithelial cells, keratocytes, and infiltrating
leukocytes [22]. During corneal NV, these angiogenic factors may directly or indirectly
stimulate vascular endothelial cells to proliferate, migrate, and form new blood vessels.

Implantation of bIFGF pellets in mouse corneas stimulates corneal vessel formation
originating from the limbal area [19]. In this study, we investigated the role of VEGF in
bFGF-induced corneal NV. Our results suggest that bEGF stimulates VEGF production in
corneal keratocytes. In the corneal NV assay, vessels were visuahzed on day 4, peaked on
day 7, and extended to day 21 following bFGF pellet implantation, with a concomitant
increase it VEGF expression i the stroma. A similar experiment reported that corneas
implanted with sham pellets do not induce corneal NV [23].

Cursiefen et al. have demonstrated that VEGI' Trapgro, a soluble VEGI' antagonist
molecule, binds VEGF-A and PIGF but not VEGF-C and VEGF-D in vitro, and in mice, an
intraperitoneal injection of VEGF Trapg g, blocked suture-induced coreal vessel
formation [24]. We used similar conditions in our experiments, and show that VEGF
Trapgrir2 blocked bFGF-pellet-induced corneal NV, much like the VEGF Trapggro-
mcdiatcd block of suturc-induced corncal NV [24].

We also used VEGF-LacZ transgenic mice to detect VEGF expression [21]. This allele
allows independent translation of VEGF and LacZ from the same mRNA and reporter
activity and can be detected at the single-cell level. LacZ expression was enhanced in the
corneal keratocytes after bEFGF pellet implantation in these VEGF-LacZ transgenic mice.
The difference of the detection of VEGEF expression after bFGF-pellet implantation in WT
(C57BL/6) and VEGF-LacZ (129/sv) mice at day 1 may be due to different genetic
backgrounds or the different antibodies used in immunostaining.

Our findings are consistent with other reports showing that bFGF-induced corneal NV may
be mediated via VEGEFE. The expression of VEGF induced by bFGF pellet corneal
implantation may not be limited to keratocytes. Seghezzi et al. have demonstrated that
bFGF-induced vascular endothelial cells produce VEGF and induce corneal NV [18]. The
bFGF-induced corncal NV can be partially blocked by using a ncutralizing anti-VEGF
antibody. Chang et al. and Cursiefen et al. have both demonstrated that VEGF also plays a
role in bFGF-induced corneal lymphangiogenesis and angiogenesis [22, 25]. Corneal suture
or bFFGF-pellet implantation recruils neutrophils and macrophages (o the wounded cornea
and produce VEGF, VEGF-C, and VEGF-D which further induces corneal NV. However,
information regarding the production of VEGF by resident cells (keratocytes) in corneal
angiogenesis is limited.

In this report, the experiments are consistent with the hypothesis that bFGF stimulates
corneal keratocytes to produce VEGEF. These data suggests that experimental corneal NV
using bFGF pellets in mouse corneas can be blocked by systemic administration of VEGF
Trapgrirz- In addition to its potential therapeutic applications for ocular angiogenesis, VEGF
‘I'rapgr 1r2 mechanisms may lead to a better understanding of corneal NV and possibly its
prevention.
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Figure 1.

Temporal and spatial relationship of VEGF expression and corneal vessel formation. Mouse
corneas were implanted with a bEFGF pellet and photographed by slit lamp on day 1 (D), day
4 (F), day 7 (H), day 10 (J), day 14 (L), and day 21 (N). A blank pellet was implanted as the
control (A). bFGF pellet localization was shown in the transversal eye (B) and the
intrastromal section (C). Sections of corneas were stained with anti-VEGF and anti-CD-31
antibodies on days 1 (E), 4 (G), 7 (I), 10 (K), 14 (M), and 21 (O). VEGF expression was
noted in the corneal epithelium at day 1 (E). VEGF expression in the corneal keratocytes
peaked on day 7 (I) and its expression decreased after 7 days. CD-31 localization lagged
behind VEGF expression, which started on day 4 and continued until day 14. (* asterisk
indicates the location of the bFGF pellet; arrows point to the limbus.) Areas of VEGF
expression are stained red with anti-VEGF antibody; vascular endothelial cells are stained
dark blue with anti-CD31 antibody.
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Figure 2.

VEGTF expression correlated with vascular progression in the cornea. Vascular progression
was induced by bFGF pellet implantation on days 1 (A), 4 (B), and 7 (C). Vascular
endothelial cells were visualized by fluorescein-conjugated tomato lectin, and the
progression of vessels was visualized by the VEGF-LacZ. expression on days 1 (D), 4 (E),
and 7 (F). LacZ expression (in red) was observed starting at day 4 and showed greater
expression at day 7 (E-F). bFGF implanted corneas were divided into 6 segments as
illustrated in (G) and were analyzed by Western blot analysis (H). Fifteen kDDa bands (H,
lanes 1 to 6) corresponding to VEGI' expression in different segments (G, lanes 1 to 6) were
observed. Recombinant VEGF was used as control (H, lane 7). The highest amount of
VEGEF was seen close to the pellet (H, lane 3) and in the segments adjacent to the pellet (H,
lanes 2 and 4). There is also a lighter band noted at the limbal area closer to the pellet (H,
lane 1). No VEGEF expression was observed in segments away from the pellet (H, lanes 5
and 6). bFGF implantcd corncas were coimmunostained with anti-VEGF antibody (I) and
macrophage marker F4/80 antibody (J; merged image (K)).
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Figure 3.

VEGEF-Trapg R, blocks bFGF-induced corneal NV. Mice were intraperitoneally injected
with VEGF Trapg 1r» or hFc-protein before 80 ng bFGF pellet implantation. Corneal NV
was photographed at day 4 (A, B, and C) and day 7 (D, E, and F). The distance of the pellet
to the limbus was measured by 3 observers for each corneal images as described in the
Materials and Methods section. There were no significant difference in the distance of
pellets to limbus between 3 groups (control = 1.01lmm+0.17mm; hFc = 1.21mm=+0.22mm;
VEGF Trap = 1.10mmi+0.20min1; p=0.30). Enhanced corneal NV was documented in bFGF-
implanted corneas with hFe-protein injection (B, E) and without peptide injection (A, D).
bFGF-induced corneal NV was blocked by intraperitoneally injected VEGF Trapggr2 (C,
F). At day 4 after bFGF pellet implantation, the areas of corneal NV in these three groups
(bEGEF pellet only, or combined with human Fc injection or VEGF Trapgr; injection) were
calculated and compared (G).
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VEGF Trap-Eye Final Phase 2 Results in Age-
related Macular Degeneration Presented at 2008
Retina Society Meeting

Source Press Release

Company Regeneron Pharmaceuticals, Bayer, New York University
Tags Phase 1, Protein Therapeutic, Sensory Organs

Date September 28, 2008

Regression of total active lesion caused by wet AMD reported

Scottsdale, AZ -- September 28, 2008 -- Regeneron Pharmaceuticals , Inc. (Nasdag: REGN ) and Bayer HealthCare AG
announced that VEGF Trap-Eye achieved durable improvements in visual acuity and in biologic measures of neovascular disease,
including retinal thickness and active choroidal neovascularization lesion size, for up to one year in a Phase 2 study in the
neovascular form of Age-related Macular Degeneration (wet AMD). The results were reported today in two aral presentations at
the 2008 annual meeting of the Retina Society in Scottsdale, Arizona. Slides, including data reported at the presentations, are
available on the Regeneron website (regeneron.com on the Presentations Page, under the investor Relations section)

In this double-masked Phase 2 trial, patients were initially treated with either fixed monthly or quarterly dosing for 12 weeks and
then continued to receive treatment for another 40 weeks on a PRN (as needed) dosing schedule. Patients receiving monthly doses
of VEGF Trap-Eye of either 2.0 or 0.5 milligrams (mg) for 12 weeks followed by PRN dosing achieved mean improvements in visual
acuity versus baseline of 9.0 letters (p<0.0001 versus baseline) and 5.4 letters (p<0.085 versus baseline), respectively, at the end
of one year. The proportion of patients with vision of 20/40 or better (part of the legal minimum requirement for an unrestricted
driver's license in the U.S.) increased from 23 percent at baseline to 45 percent at week 52 in patients initially treated with 2.0 mg
monthly and from 16 percent at baseline to 47 percent at week 52 in patients initially treated with 8.5 mg monthly. During the week
12 to week 52 PRN dosing pericd, patients initially dosed on a 2.0 mg monthly scheduie received, on average, only 1.6 additional
injections and those initially dosed on a 0.5 mg monthly schedule received, on average, 2.5 injections.

Patients receiving monthly doses of VEGF Trap-Eye of either 2.0 or 0.5 mg for 12 weeks followed by PRN dosing also achieved
mean decreases in retinal thickness versus baseiine of 143 microns (p<0.0001 versus baseline) and 125 microns (p<0.0001 versus
baseline) at week 52, respectively.

While PRN dosing following a fixed quarterly dosing regimen (with dosing at baseline and week 12) also yielded improvements in
visual acuity and retinal thickness versus baseline at week 52, the results generally were not as robust as those obtained with initia!
fixed monthly dosing. '

“Anti-VEGF therapy has dramatically changed the treatment paradigm for wet AMD, and improvement in visual acuity is now
feasible in most patients. The biggest challenge we have is that with our current drugs, the majority of patients need frequent
injections into their eye to maintain their visual acuity gains,” stated David M. Brown, M.D., a study investigator and a retinal
specialist at The Methodist Hospital in Houston. “These study results reinforce our interest in further exploring whether continued
administration of VEGF Trap-Eye on an as-needed basis after an initial period of fixed dosing can maintain a durability of effect aver
time in controlled Phase 3 clinical studies.”

In this Phase 2 study VEGF Trap-Eye was also assaciated with a reduction in the size of the total active choroidal neovascular
membrane (CNV ), the active lesion that is the underlying cause of vision loss in patients with wet AMD. Patients initially receiving
either a 2.0 mg or 0.5 mg monthly fixed dose of VEGF Trap-Eye for 12 weeks followed by PRN dosing experienced statistically
significant 3.4 mm2 and 1.42 mm2 reductions in mean CNV size at 48 weeks (the final one-year analysis from the independent
reading center) versus baseline, respectively. Patients in the 2.0 mg monthly cohort also achieved a statistically significant 1.75

mm2 reduction in total lesion size. A reduction in total lesion size was not seen in the cohort initially dosed with 0.5 mg monthiy

"Progression of the active CNV lesion and resuiting vision impairment are inevitable consequences of untreated wet AMD. The
reduction in total active CNV lesion size achieved with VEGF Trap-Eye treatment in this Phase 2 clinical study could potentially
translate into clinically meaningful outcomes in the larger, controlied Phase 3 studies that are underway,” stated Jason Slakter,
M.D.. head of the independent reading center for the study and a Clinical Professor of Ophthalmology, New York University School
of Medicine, New York.

VEGF Trap-Eye was generally well tolerated and there were no drug-refated serious adverse events. There was one reported case
of culture-negative endophthalmitis/uveitis in the study eye, which was deemed not to be drug-related. The most common adverse

events were those typically associated with intravitreal injections.

"These study results confirm the ratiorale for our Phase 3 clinical program for VEGF Trap-Eye in wet AMD," said George D.
Yancopoulos, M.D., Ph.D., President of Regeneron Research Laboratories. "These trials are designed to optimize improvement in
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visual acuity with fixed-dosing regimens of either every 4 weeks or every 8 weeks for one year and then study how these vision
improvements can be maintained with as-needed dosing in the second year.”

About the Phase 2 Study in Wet AMD

In the double-masked, prospective, randomized, multi-center Phase 2 trial, 157 patients were randomized to five dose groups and
treated with VEGF Trap-Eye in one eye. Two groups initially received monthly doses of 0.5 or 2.0 milligrams (mg) of VEGF Trap-
Eye {(at weeks 0, 4, 8, and 12) and three groups received quarterly doses of 0.5, 2.0, or 4.0 mg of VEGF Trap-Eye (at baseline and
week 12). Following the initial 12-week fixed-dosing phase of the trial, patients continued to receive therapy at the same dose on a
PRN dosing schedule based upon the physician assessment of the need for re-treatment in accordance with pre-specified criteria.
Patients were monitored for safety, retinal thickness, and visual acuity. The prirﬁary endpoint results from the fixed dosing period
were presented at the 2007 Retina Society conference in September 2007. Week 32 results were presented at the 2008
Association for Research in Vision and Ophthalmology annuat meeting in April 2008.

About the Phase 3 Program in Wet AMD

Regeneron and Bayer HealthCare initiated a Phase 3 global development program for VEGF Trap-Eye in wet AMD in August
2007. In two Phase 3 trials, the companies are evaluating VEGF Trap-Eye dosed 0.5 mg every 4 weeks, 2 mg every 4 weeks, or 2
mg every 8 weeks (following three monthly doses) in direct comparison with ranibizumab (Lucentis ®, a registered trademark

of Genentech , Inc.) administered 0.5 mg every 4 weeks according to its U.S. label during the first year of the studies. PRN dosing
will be evaluated during the second year of each study. The VIEW1 study is currently enrolling patients in the United States and
Canada and the VIEW2 study is currently enrolling patients in Europe, Asia Pacific, Japan, and Latin America. The companies are
collaborating on the global development of VEGF Trap-Eye for the treatment of wet AMD, diabetic eye diseases, and other eye
diseases and disorders. Bayer HealthCare will market VEGF Trap-Eye outside the United States, where the companies will share
equally in profits from any future sales of VEGF Trap-Eye. Regeneron maintains exclusive rights to VEGF Trap-Eye in the United
States.

About VEGF Trap-Eye

Vascular Endothelial Growth Factor (VEGF) is a naturally occurring protein in the body whose normat role is to trigger formation of -
new blood vessels (angiogenesis) to support the growth of the body's tissues and organs. It has also been associated with the
abnormat growth and fragility of new blood vessels in the eye, which lead to the development of wet AMD. The VEGF Trap-Eye is

a fully human, soluble VEGF receptor fusion protein that binds all forms of VEGF-A along with the related Placental Growth
Factor (PIGF). VEGF Trap-Eye is a specific and highly potent blocker of these growth factors. Blockade of VEGF, which can

prevent abnormal blood vessel formation and vascular leak, has proven beneficial in the treatment of wet AMD.

About Wet AMD
Age-related Macular Degeneration (AMD) is a leading cause of acquired blindness. Macular degeneration is diagnosed as either
dry (nonexudative} or wet {(exudative). In wet AMD, new blood vessels grow beneath the retina and leak blood and fiuid. This

leakage causes disruption and dysfunction of the retina creating blind spots in central vision, and it can account for blindness in wet
AMD patients. Wet AMD is the leading cause of blindness for people over the age of 65 in the U.S. and Europe.
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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

] 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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USSN: 15/471,506
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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
o
o
w

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: _2 August 2017 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND
DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

August 16, 2017

BOZICEVIC, FIELD & FRANCIS LLP

201 REDWOOD SHORES PARKWAY, SUITE 200
REDWOOD CITY, CA 94065

us

Dear Sir/fMadam,
Your refund request for 15471506 in the amount of $140.00 has been denied.

Applicant filed an ADS on March 28, 2017 concurrently with the declaration so the ADS set the
inventorship, there were typographical errors. The inventor's name is listed as Geroge D. Yancopoulos on
the ADS, but as George D. Yancopoulos on the signed declaration.

Once an application data sheet or the inventor's oath or declaration is filed in a nonprovisional application,
any correction of inventorship must be pursuant to 37 CFR 1.48.

37 CFR 1.48(f) provides for corrections to the name of an inventor (such as changing to a married name,
changing a nickname to a full name, or a legal name change), typographical or transliteration, or to the
order of inventors.

The surcharge under 37 CFR 1.16(f) for the late filing of the oath or declaration was required. The
surcharge was charged to counsel’'s deposit account in accordance with the authorization to charge any
additional fees required under 37 CFR 1.16 that was included on filing of the application. While the
inventor's oath or declaration may be postponed until the application is otherwise in condition for
allowance in accordance with amended 37 CFR 1.53(f) (effective September 16, 2012 for applications
filed on or after September 16, 2012), the surcharge under 37 CFR 1.16(f) must be paid on filing or in
response to a notice to file missing parts if the inventor's oath or declaration is not included with the
application on filing. See “Changes To Implement the Inventor’'s Oath or Declaration Provisions of the
Leahy-Smith America Invents Act,” 77 FR 48775, 48787 (August 14, 2012).

Applicant Submitted a request for Corrected Filing Receipt on June 8, 2017, requesting thecorrect spelling
of the first Inventors name from Geroge D. Yancopoulos, and changing it to George D. Yancopoulos.

Zinczrely,c Z

arlené A Ly n@n
OPAP

703-756-1148

P.O. Box 1450, Alexandria, Virginia 22313-1450 - www.USPTO.GOV
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Attorney Docket No. REGN-008CIPCON2
REQUEST FOR Confirmation No. 8014
CORRECTION OF First Named Inventor YANCOPOULOS, GEORGE D.
INVENTORSHIP UNDER Application Number 15/471,506
Filing Date March 28, 2017
37 C.ER. § 1.48(f) Group Art Unit 1647
Address to: Examiner Name II\J/IOCCCIE[EEBAJON
Commissioner for Patents - - ND - -
P.O. Box 1450 Title:  “Use of a VEGF Antagonist to Treat Angiogenic
Alexandria, VA 22313-1450 Eye Disorders”
Sir:

Pursuant to 37 C.ER. § 1.48(f), Applicants respectfully request that the application be amended to

correct the inventorship of the application.

The undersigned, pursuant to the provisions in 37 C.ER. § 1.41, hereby requests that the inventorship
of the above-identified patent application be corrected to update the name of inventor --Geroge D.
Yancopoulos-- to “George D. Yancopoulos.” The incorrect spelling of inventor George D. Yancopoulos was
listed in error. A Supplemental Application Data Sheet is submitted herewith referencing the requested

correction.

The fee of $140.00 pursuant to 37 C.ER. § 1.17(i) is included herewith. The Commissioner is
hereby authorized to charge any additional fees under 37 C.FR. § 1.20, which may be required by this
paper, or to credit any overpayment, to Deposit Account No. 50-0815 order number REGN-
008CIPCON?2.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: August 31, 2017 By: /Karl Bozicevic, Reg. No. 28.807/
Karl Bozicevic
Registration No. 28,807

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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SUPPLEMERNTAL ADS 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 contains a valid OMB control number.

i . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
-Gerege D. YANCOPQULOS

Residence Information (Select One) (8 US Residency (O Non US Residency (O Active US Military Service

City | Yorktown Heights | State/Province | NY | Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o Regeneron Pharmaceuticals, Inc.

Address 2 777 Old Saw Mill River Road

City Tarrytown | State/Province NY
Postal Code | 10591 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 96387

Email Address docket@bozpat.com ‘ i

Application Information:

Title of the Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Attorney Docket Number| REGN-008CIPCON2 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any) | 1

EFS Web 2.2.12
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country -

filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 96387

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 14972560 2015-12-17

EFS Web 2.2.12
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Prior Application Status | Patented

Application _— Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14972560 Continuation of 13940370 2013-07-12 9254338 2016-02-09

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)

13940370 Continuation in part of PCT/US2012/020855 2012-01-11

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61432245 2011-01-13

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61434836 2011-01-21

Prior Application Status | Expired

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2012/020855 Claims benefit of provisional 61561957 2011-11-21

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

EFS Web 2.2.12
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. . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

O Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

@ Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | pesENERON PHARMACEUTICALS, INC.

Mailing Address Information For Applicant:

Address 1 777 Old Saw Mill River Road

Address 2

City Tarrytown State/Province NY
Country’ ‘ uUs Postal Code 10591
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | REGN-008CIPCON2
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

REGENERON PHARMACEUTICALS, INC.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 777 Old Saw Mill River Road

Address 2

City Tarrytown State/Province NY
Country us Postal Code 10591
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Karl Bozicevic, Reg. No. 28,807/ Date (YYYY-MM-DD) | -2047-03-28
0 SN

First Name | Karl Last Name | Bozicevic Registration Number | 28,807

Additional Signature may be generated within this form by selecting the Add button.
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SUPPLEMERNTAL ADS U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | REGN-008CIPCON2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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SUPPLEMENTAL ADS

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 Theinformation 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 the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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. Arecord 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. Arecordrelated 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 CooperationTreaty.

6. Arecordin 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.  Arecord 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 inspections or an issued patent.

9.  Arecord 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.
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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/Kimberly Zuehlke

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:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PETITION FEE- 37 CFR 1.17(H) (GROUP I1I) 1464 1 140 140

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Suﬁ;l’;(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 140
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Electronic Acknowledgement Receipt

EFS ID: 30240185
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: 31-AUG-2017
Filing Date: 28-MAR-2017
Time Stamp: 14:37:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $140

RAM confirmation Number

090117INTEFSW14381500

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.)
25453
1 Request under Rule 48 correcting REGN-008CIPCON2_2017-08-31 no 1
|nVentOrSh|p _Petltlon-pdf b34cAcc68346e6c207c93bcb2dc516f1ad0)

Warnings:

Information:
152722

2 Application Data Sheet REGN_OOSCIPCAOQSLEOQZ_OSB1 no 9
_SuPp_ - -p a2751ddc510c502¢ 15b0d78af29289bc33b)
c2f98

Warnings:

Information:

This is not an USPTO supplied ADS fillable form

30896
3 Fee Worksheet (SB06) fee-info.pdf no 2
fd4B8eB2f4e1908c87bffe993e56c57e00ee0]
Warnings:
Information:
Total Files Size (in bytes)# 209071

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.
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Document code: WFEE
United States Patent and Trademark Office
Sales Receipt for Accounting Date: 09/05/2017

MTEKLEMI  ADJ #00000005 Mailroom Dt: 08/31/2017
Seq No: 891 Sales Acctg Dt: 09/01/2017 15471506
01 FC: 1464 -140.00 OP
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 09/05/2017

MTEKLEMI RF #30201629 Mailroom Dt: 09/05/2017 15471506
Credit Card Refund Total: $140.00

American Express XXXXXXXXXXXX3001
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/471,506 03/28/2017 1647 2220 REGN-008CIPCON2 26
CONFIRMATION NO. 8014
96387 REPLACEMENT FILING RECEIPT
Regeneron - Bozicevic, Field & Francis
201 REDWOOD SHORES PARKWAY AR MR AEL AN SR AR U AR
SUITE 200

REDWOOD CITY, CA 94065
Date Mailed: 09/06/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

George D. YANCOPOULOQOS, Yorktown Heights, NY;
Applicant(s)

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY
Assignment For Published Patent Application

REGENERON PHARMACEUTICALS, INC., Tarrytown, NY

Power of Attorney: The patent practitioners associated with Customer Number 96387

Domestic Priority data as claimed by applicant
This application is a CON of 14/972,560 12/17/2015 PAT 9669069
which is a CON of 13/940,370 07/12/2013 PAT 9254338
which is a CIP of PCT/US2012/020855 01/11/2012
which claims benefit of 61/432,245 01/13/2011
and claims benefit of 61/434,836 01/21/2011
and claims benefit of 61/561,957 11/21/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/05/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/471,506
Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
Preliminary Class

424
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application Number 15/471,506
Filing Date March 28, 2017
INFORMATION DISCLOSURE First Named Inventor YANCOPOULOS, GEORGE D.
STATEMENT BY APPLICANT Art Unit 1647
Examiner Name LOCKARD, JON MCCLELLAND
Sheet | 1 [ of | 1 Attorney Docket Number REGN-008CIPCON2
U.S. PATENT DOCUMENTS
Examiner Cite Patent Number Issue Date Name of Patentee or Pages, Columns, Lines, Where
Initial* No. YYYY-MM-DD Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code (if known) Figures Appear
1
U.S. PATENT APPLICATION PUBLICATIONS
Examiner Cite Publication Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initial* No. YYYY-MM-DD Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code (if known) Figures Appear
1

FOREIGN PATENT DOCUMENTS

Publication Date Name of Patentee or

Foreign Document Number YYYY-MM-DD Applicant of Cited Document Pages, Golumns, Lines,
Where Relevant Passages T
Examiner Cite Country Code-Number-Kind Code (if or Relevant Figures
Initial™ No. known) Appear

NON PATENT LITERATURE DOCUMENTS

Examin
er
Initials™

Cite |Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), itle of the item (book,
No. |magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
country where published.

CENTER FOR DRUG EVALUATION AND RESEARCH APPLICATION NUMBER: 21-756
MEDICAL REVIEW(S) (December 17, 2004)
<URL:https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/21-
756_Macugen_medr.pdf>

CENTER FOR DRUG EVALUATION AND RESEARCH BLA APPLICATION NUMBER:
125156 MEDICAL REVIEW, (June 2006)
<URL:https://www.accessdata.fda.gov/drugsatfda_docs/nda/2006/125156s000_Lucentis_
MedR.pdf>

Examiner Date
Signature Considered

considered. Include copy of this form with next communication to applicant.
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-756

MEDICAL REVIEW(S)
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Medical Officer™s Review of NDA 2§-756
Labeling Review

NIZA 25-756 Submission: December 10; 2004
Review Completed:  December 13, 2004

FProposed Tradename: Macugen
Generic Name: pegaptanib sodium
Spoasuer: Eyctech I'hanmaceulicals

3 Time $quare, 12% Floor
New York, New York, 10036

Pharmacologic Category: VEGF [nhibitor
Propused Indication: The treatment of the neovascular form of age-
releted macular degeneration

Dosage Form and
Route of Administration: intravitreal injection

Submifted: Dratt Labeling

Reviewer Comments: Reviewer recommended additions are underlined in red. Recommended
deletions ave located in the nargins,

MDA 2[-756 Mascugen Final Label

Petitioner Fresenius Ex. 1051, 0183
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Draft Labeling Page(s) Withheld
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Manufactured by:

Gilead Sciences, Inc i
650 Cliffside Drive
San Dimas, CA 91773

For:

@ptech >
Eyelech Pharmaceuticals, Inc. Pfizer Ine.

Three Tines Square 235 E42™ 51

New York, NY 10036 New York, NY 1017

Comments/Recommendations:

The sponsor has accepted all of the changes propased by the division. The labe! is recommended
for approval.

Jeanifer . Hanis, M.,
Medical Otficer

ot NDA 21-756
HED-S30VDiv Files
HPD-SSO/CS0/Puglisi
HFD-520/CHIEM
HFD-SS0MPHARMZClen
HED-SSOMMO/Haris
HFD-S50/5MQ: Chambers

NDA 21-756 Macugen Final Label
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This is a represontation of an slectronlc record that was signed electronically and
this page Is the manifestation of the electronic signature.

/a/f

.

gemnifer Harris
12/16/04 09:51:37 AM
MEDICAL OFFICER

Wiley Chambers
12/16/04 12:07:05 PM
MEDICAL OFFICER
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Medicsl Officer’s Review of NDA 21-756
NDA Amcndment (2 year study data)

NDA 21-756 Submission: October 7, 2004
Review Completed:  October 27, 2004

Proposed Tradename: Macugen
Established Name: pegaptanib sodinm :
Sponsor: Eyetech Pharmaceuticals

3 Timne Square, 12® Floor
New York, New York, §0036

Pharmzacolegic Category: VEGF Inhibitor

Preoposed Indication: The treatment of the neovascular form uf
age-related macular degeneratian

Dosage Form and
Route of Administration: intravitreal injection

Submitted:

The spensor has submitted draft safety and efficacy tables for the 2™ year data for this
two year study. The results of the 1™ year data were submitted in the original NDA
application. Full study reports including, case report forms, case repont tabulations,
subgroup analysis, elc have not been provided. This review is bascd on an incoinplete
database for the 2™ year data, however, enouph infonnation has been provided to
adequately label the product at this time.
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Backeround

At baseline (week 0), patients in each study (EOP1003 and EOP1004} were randonized
to ane of four treatment groups (0.3 mg pegaptanib, | mg pegaptanib, 3 mg pegapianib or
sham injections once every 6 weeks).

Al the 54 week time point, patients in the active therapy anins were re-randomized on a
L:1 bauis to either discontinue or continue treatment for a further 48 weeks, Patients
recciving sham injections were re-rancdiomized on a F:1:1:1:1 buis to discontinue the
masked treatment, to continue on study recciving one of the 3 active ireatments, or 10
continue on sham therapy,

Patients who were randomized to stop treatment were permitted 0 resume therapy ifthey
had benefited from treatment in the fiest year and had lost at 1east 2 lines of vision after
discontinuation.

The patient populations for the 2™ year of study were defined as toMlows:

Cohozt | - all patients re-randomizzd to continue the same treatiment.
Cohort 2 ~ all patients re-randomized to discontinue treatmeant,
Cohort 3 - all sham patients re-randomized to active dose or sham

For the purposes of the review, special attention have been given to patienty in colior )
since this will give a fruc picture of the long term safery and efficacy of pegaptanib
sodivm treatment.

Patient Gvaluation Groups ~ 2™ Yesr

| [Popuhlions N N N__. N
Randomized 265 264 252 272
Intent-to-Treot [L} 265 264 252 72
Safety 2] 25§ | 256 245 265

(1] Paticats who were re-tandomized at week 54, regardless of their cligibility for the stody
[2] ¥aticnis wha received at least one study treatment

W
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Efficacy Analvsiy
Responder Analysis - ITT Population— Study 1004
4.3 mg LOmyg 0 mg Sham
. N=66 N=66 N=£2  N=33
Loss < {5 letters at week 102 40(61%) 137 {56%) 33 {53%) 18 (34%)
Loss > 15 Jetters at week 102 26 (39%) _ | 29(44%) 29 (47%) 35 (66%)
value *
Raspondar Analysis by Waek - Study ECP1004
100
50
BD .
g TO
£ 60
£ 50
T 40
F® 30
20
1w
ol
)
@“Q*

APPEARS THIS WAY
ON ORIGINAL
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Respondcr Analysis — ITT Population— Study 1043

0.3 mg 1.0mg 30 mg Sham
N=67 N=67 N=63 (N=54
Loys < 15 fetters at week 102§ 38 (57%) | 46 (12%) ___{ 43 (8%) 30 (56%)
Loss > 15 lefters at week 102 29 {43%) | 19 (28%) 20 (32%) 24 (44%)
_p-value U.98 0.4 0.23

Rasponder Analysls by Woeek - Study EOP1003

Wo3mg
l (mt.omg
Q3.0mg
B Sham |

% Respondsrs

Reviewer's Comments:

The statistically signifizant findings are highiighted in the table. The efficacy dnalysis in
this review is based on a responder analysis of afl patients who lost = 15 leters of visual
acuity at week 102, This provides a means of direct connpurivon of the secund year dota
to the first year data that was submitted in the originul NDA.

Based or the same Hochberg multiple comparison procedura used to analvze the firse
vear data, Study 1004 demaonstrates efficacy for all active doses of pegaplanib sodium at
week 102, However, this effect ix not replizated in study 1003 which does not show
cfficacy for any of the active doses.

Petitioner Fresenius Ex. 1051, 0190
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EOP1004: Mean Visual Aculty Over Timoe ITT (LOCF)

T e,
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a t T v v T r 3 T SR Spa—
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it Ty o s
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APPEARS THIS WiAY
ON ORIGINAL

BEST POSSIBLE Cory
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ECP1004 Mean Changes in Visual Acuity (LOCF), Baseline to Week 102

o
—1

-2
34
-

-5 d
-6
-7
-8
-5
~104
-1
-11
~134
-4
-15
~164
_]74
—184
-19
-20 4
~211
-22 3
—-234
243
—254

YAS Chonga (in Witors)

S B

|
/

Treadrnent A
&ua

03 mMg—~03mg N=gs &
Img—amg N=& i

tmg—1mg N=08
3ran—Gham o OT N+«

Study EOP1004

Sham-shoni or dfe i

18

Number of On-Study PDT Treatments Received in the 2™ Year
0.3 mg-2.3mng 1 rmg-Img Jmg-3my
N=66 N=66 N=62 N=53
No of PDT a 14 G
sreatments
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EOQP1003: Mean Visun] Acuity Over Fime ['TT (LOCF)
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APPEARS THIS Way
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BEST POSSIBLE COPY
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ECP 1003 Mean Changes in Visuo! Acuity (LOCF), Basetine to Week 102

14 e e
~151

YAS Changs (fn hiter)
¢
\
1
{

=21

=243

T T T T T T T v T T T T T T T T T
o & 12 i 24 W 3B 12 4B 54 80 66 2 74 Be 95 48 {02

Waek

Trestment G- 02 mg—~03ny Noty OO0 ) g1 vy H=67
L ol AmP=-3mg K=& +Ht Sram-sham o C N=64

Number of On-Study PDT Treatments Received in the 2™ Year — Study EOP1003

03 mg03mz |1 mg-lmg AmgAmg | Shamaham or die
N=67 N=67 I N=63 i Ne54

: 6 : | 3

No of PDT
treatments

Reviewer's Cuoniments:

Patients in aff pegapranit sreamment groups as well as the sham group show a slower rate

of vision loss in the 2 year of study than tn the 1™ year for both studies EQOP 1004 and
EQPH03. There appears to be stabilization of vision during the second year of

treatment in the 0.3 mg and 3 myg treatment groups for study EOPIO04. This -

[t
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stabilization is also scen in Study EOP10U3 for the 0.3 mg and [ mg pegaptanib groups
as well as patients in the sham group.

. APPEARS THIS wAY
ON ORIGINAL

APPEARS THIS way
ON ORIGINAL

9
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Combined Studies: Mean Visual Acuity Over Tioe — ITT (LOCF)
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EQP1004 & £QP 1003 Mean Changes in Vizuo! Acuity (LOCF), Daseline la Yeek 102

\AS Chango (ta letiare)

-3
-24 4
w25 ]
T T T T il T T v T T L] ¥ T T
D 6 12 18 24 30 3B 2 a8 54 S0 6 72 B B& 90 €6 102
Whok
Trextmert: B-6-9 03 MI~0I MY N=133  Ho-& 1 Mgt g K= €53
het Img-9mg N=15 P+ Shame=Sham o OC N< 07

Number of On-Study PDT Treatmenis Received in the 2 Yeur -

Combined Studies

''''' 0.3 mg-D3mg | 1 mg-leng 3mg-Jing “Shium-sham or &e
N=133 N=133 | N=£25 N=107
MNe of PINT g
wreatments 9 16 ) j .2I

Reviewer’s Comments:

The rate of vision loss in the combined data set is similar for alf active treatment groups.
The results for all ireatment groups including sham demonsirate ¢ progressiva vision loss
throughout the first year of trealment followed by u platcay offzcr in the second year,
Ovarail, there is less vision tass in the pegaptanib treatment groups as compared fu

I1

Petitioner Fresenius Ex. 1051, 0197




BT =1 SP-5349A FEFE 1092971 FiXH:ERR304E 3A 6H 18

R AINNL . T AR AR IR A D
ki ot FEH 43 T &

sham, however there is minimal differentiation demansiroted between the three doses of
pegaptanil studied.

The following section of the review has been dore to address the issue of the need for
coatinuing injections of pegaptanib sodium after the I year of treatwent Based on the
results of the responder analysis, the was na demonstration of efficacy for the 0.3 mg
dose during the 2™ year of the study based on replicative trials. However, there may still

| be a reason to continue injections afler the first year of rreatment despie the lack of

i demonstrated efficacy. Theoretically, further injections may be needed to maintain the

. positive visual acuity effects gained during the 1 year of treatment. The questions was

addressed by evaluating those pstients who were in the 0,3mg group during the 1% year ol

study and then subsequently discontinued treatment or remained on the 0.3 mg dose.

The three patient populations analyzed were:

6.3mg-0.3myg: patients who were on 0.3my for the 1* and 2% yeuars

0.3mg-shame paticnts who were on 0,3mg during the (¥ year and were re-randomized to
sham duriag the 2™ year.

Sham-sham or d/c: patients who were in the sham group during the 1™ year and re-
rardomized to sham or to discontinvation of ircatment during the second year

Mean Visual Aculty- 1003_1004 Combined Data - ITT

visunl acuity

Petitioner Fresenius Ex. 1051, 0198
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Mean Visual Acuity - EOP1003

55
50

45

visual acalty

40

F P &G

LS

5 .
ST

Mean Visual Acuity - EOP1004

visnal stuity

Reviewer's comments:

The mean visual acuity results for study £EOPI003 appear to favor the 0. Img-d/e group

in study EOPI003  However, the separation hetween the two grawps during the Jirst year
of treatment may be artificial since both groups are receiving the same dose, In study
EQPI004, this scparation is not seen and the resuits appear to favor the 0. 3mg-0.5mg
group. For the combined data set, the resuits are cguivecal concerning the need for
Jurther infections bepond the first pear of treatment.
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Numher of Patients discontioned Cohort 1

4.3 g 1mg Jmg Shom
Swudy EOF 1004 _| bN=66 N=66 N=62 N=26
18 (27%) 14(21%) 13 C1%) 1 (4%
Study EOP 1003 | N=67 N=&7F [¥] N=37 T
9(13%) 2 {i3%) B(13%) e

Reasans for Discontinuation from Treatinent Cohort | — Study EOP1004 and

EQPI003
Numbrer of &3 mg 1.0 mog 3.0mg Sham
 pati N=133 L m=133 | N=12s _IN=53
Dcath I (1%6) 3 (1% [i] )]
Adverse event 5 (4%) 2 (2%) 1(%) 12 @%)
Protocol violation [ 0 0 1] 0
. Investigatae/spoasar | 2 (2%) 1 (196} 4 (3%) [i]
. decision -
Pationt request 13 (10%} 16 {12%) 12(10%) . 2 (4%} ]
Lost 1o follow-up | 1 (1%4) 1(1%) jo e
Other 5 (4%) 2 (%) [1awm 1o

Reviewer's Comments:

The majarity of patients were reported us discontinued dug ta patlent regquest, This may
be indicative of adverse experiences associated with the drug that were intolerable to the
patient. Case report forms have not been provided in this submission which are needed to -
adeguately evaluate the reasons for discontinuation.

i . First and Second Year Adverse Events Reported in > 1% of Subjects (Cohort §)—
- Safety Population — Studies EOP1003 and EOP 1004

Number of subjecty 0.3 mg 1wg 3 ng Shan
Syster organ class and N-=128 N=12¢ N=120 Ner51

| preferved terin v e
Eye Disorders
Punctate keratitis - _|.50 (4% 56 (42%%)

Cafaract
Visual actuty reduced

) T4
41 (32%)
mwi% —

50 (42%)
33 28%) |
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Number of subjects
System organ class and
eferred term

1 mp
N=126

20 (16%}

17 (14%)

Sham
NeSj

12 (24%)

Bhotophobia

AL(9%)

| Dry eye

110 (8%

Eye dischacge £ (14%%) 16 (13%) 15 (12%) | 9 (13%,)

Eye irriation % (13%) 18 (14%) 14 (12%) | 7 (14%)
Abnogmat ineye 17 (13%) 7 (13%) 2 (10%) | B(16%)
Conjunctival bemorage 16 (13%) 4 (11%) 7% T (14%)
Vision blurred 16 (13%) A911%) 2(16%) [ 8 (16%)

Gye redness 5 (12%) 12 (10%) 7{14%) | 7(14%)
" Retinal hanordage 5 (1296) 7 (13%) 13(11%) [ 6(12%)

Eye pruritus 3¢11%)____ 1 10 (8%} 1 (18%) |8 (16%) |
Lacrination icreased 41 4 iw%i ]7i14%L_ S5 (159

-

13 (10%)

N sim%% “

13 (%)

7 (14%:)

Vitreous detachment

13(10%)  {E2(0%)

17 iﬁ%i:m 6i5%£

10 (B%)

i1 (9%)_

7 i14%3

3 (6%,

26 (7%)

0%

7 (4%

4 (3%i

3 (2%} 2 (2%) 2 (4%)
Corneal epithelium defect 5 {4%}) 8 {1%) 4 {8%)
Eyulid posis 3 iz%i 4 (3%) 2 (4%)
Corneal abeasion 4 (V%) 5 {4%) 3(6%)

| Keratitis 2 (2% 31{2%) 3 (6%)

[

| Mydriasis 2 (2%) 2{2%) [1] . 1 (2%6)

Pupillacy reflex impaired 1 2(2%) 1 (1% 1{19) 2 (4%}

ki L it e e
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Namber of subjects %] mg 1mg 3 rag Sham
Syatem orgun class and N=128 N=126 N=j20 N=5t
ferred tepm N

Retinal exudates 3(2%) 203%) 10 1 (255

Rctinal Scar 3 {2%) 2 (2%} 1 (1%} 1 (2%}

Blood and Lymphatic system

disorders _ ]

Thrombocythemia [1) 2(2%) [s] 2(1%)

Cardisc disorders

Arrisl fibrillation 3 (2%) 3 (2%) 2{2%) 1 (2%)

Arthythmia 1 (1%) 4'(3%) 1 (1%) Te%

Cerdiac failure congestiva 3{2%) 2(2%%) 1{1%) 4 (8%)

Br. i 1{i% 2 [2%) 2 (2% 4 {8%)

Myocardial infarcton [1] 1 (1%) 2(2%) . e

Myocardial ischentia [1] 2{2%) 1 (1% 1]

Atrioveatricular block [1] 3] 2 (2% 1 (2%)

Cardiomegaly [} 2 {2%%) 0 } (2%%)

Ebor and Labyrinth

Vertigo 5 (&%) 2 (2%) 14 {4%)
-

Cenusnen itnpaction |2E%) o T

Endocrine Disorders |

Acquired hypothsroidism 1 {1%) 3 {3%) 4 (1%}

Hypeohyroidism 0 2 (2%) 2(0%) i

Gastroinicstinal disorders

Constipation 25 6 (5%) TTIG%

Abd fpain 302%) 4(3%) 11{2%)

General disorders and

sdminlstration sive corditions

Edema peripheral 439y 12wy

Asthenia 2(2%) 2 (%) ‘

T ”g".’
 Enfections and infestations e i
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‘Number of subjects 0.3mg Tmg 3 g Sham
Systern organ ¢lass and N-128 N=126 N=120 N=51 H
irefcrred term — :
[nfluepza 12 (9%} S (4%%) 6 {5%) 5 (10%0)
UW' tract infection
Sinusitis . 3 {2%) T 15 (4%) 16(5%%) | 3(6%) |
Gastrocateritis viral 2 (Z%E 1 il%i 430 12¢4%) |
Injury, poisening and proced I} A 1
complications : B
Post procedura pain 3 il%\ 14(3%) 3 (3% (2%)
Skin Iacerstion 2 (2%) [342%) _ [303%) | 2(3%)
Abrasion o 3 o 1z (6%)
— [0
Metabolsm aad nufrition
disorders
Mugculoskeletal and connective
tissue disorders . i
Back pain 7 {5%) 8 (6%} 8 (7%} 5 (10%)
Arrhrl.lF _______ . |B{(t% __.1403% 1.4{3% I{6%)
itis T22% 14 ia%; 2 (2% ey
- 2 (2%) 0 3 (3%) (2%%) :
E ] I ;
! ] N ] 2.
Neopiasms
Basal cell carcinoma 2 (2%} 4 {1%) 2(2%) 2 (4%
Prostate cancer 2 2% } (1%} 2 (2%} 1 (2%}
ﬂ ] (1]
Nervons systemn disorders -l i
] _ 9.5 R |
0
- 0
.
S . o
Psychiatele disorders . -
17
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[
Number of subjects 03 mg Img A mp Sham
System ergan class and N=129 N=126 N=32¢ Ne=St
preferred term
Depression 8 (6%) 4 (3% 1 (3%}
|
Renal and urinary disorders
Il ]
] ] —
|_ Reproductive System 3
'Rupintury, thorack and
mediastinal disorders
Wis 17{13%) 20 (7%} __ | 7 {14%)
5 (4%) &{5%) 4 (3%)
3 (2% 2 {2%) 2 (4%)
% ¥
4 (3% 7 (6%) 2 {4%)
1 (%) 1{1%) 2. (4%)
2 (2%) LYeS N Y2 T
Pulmorary embolism 0 2] (2%}
Rhinotthea 1 (1%} 1 (i%) 1 (2%}
Skin and subcutageous tissue
disorders _ o
,,,,,, ]
Cutis laxa 3 (2%} 2 (2%) 0 1 {2%)
Skin lesion 3 (2%) 0 1 (1%) 1 (2%}
Skin cysts 1@%) 0 [ 1%}
|_Vascular disorders
| Hypertension aggzavated 4 (4%) SE%)_ T3G%) . 13w
A | 1
‘ ] AR
Reviewer's comments:
Similar types of adverse events are seen in this combined second year data
compared to the first year data as shown in the origina! NDA review. There are
o new adverse events identified in this submissian. Adverse events seen mare
frequently in the 0.3 mg group versus shum ure highlighted, The majority of the
most frequently occurring adverse evesis fi.c. >1094) in the drug group are those
commonly seen after intrancular procedures incheding injections.
18 ,
A
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First and Second Year Ocnlar Adverse Events > 10% and/or Events that are
Cansidered Potentlally Vision Threatening ~ Safety Population

Event 0.3 mg 1mg 3mp Sham
N=128 N=126 N=120 N=51 ]

Punctats keratitis | 54 (42% 50 (40%, St (42% 23 (45%)
Catarnct 42 (33%} 46 (37%) 50 (42%) 19 (37%)

i Visual acuity 41 (32%) 32(25%) 34 (28%) 17 (33%)

i reduced | e

! — W

i "

I i ____ B [

; 3 I HEYRE

i L — Ll

i N e 2]

: ] | . o

! Macular 19 {15%) 20 (16%) 17 (14%) 12 (24%:}

i degencration

P Eye dischatge £ (14%) 18 {13%) 14712%) MEGES

: Eye fritation (14%) 18 (14%) 4 (125%) 7 (14%)

! Abnornal 7 (33%) 17 (13%) 12710%) % (16%)

: fon in eye -]
Conjunctival 16 {13%) 14 (11%) B (7%} T (14%)

. hemomhage —

. Vision blurred 16 (13%) 14 (119%) 12 (i0%) 8(16%) |
Eye redness ES (12%) 12 (10%8) 17 (349 7 (14%)
Retinal t5(12%) §7{13%) 13 (31%) 6 (12%)
hemaorchage
Eye pruritus 14 (11%;y 10 (8%} 21 (18%) 8 (16%) -
Lacrimmtion 14 (11%%) 28 (19°40) 17 (14%) 55 (15%
jncreased . L L

| e S5
g i
W

Retinal Artery 1{1%) 3 (2%} 0 1(2%)
Occlusion o - . K
Retinal [ 4. {3%) 2 (2%%) 1 (2%)
Detachment B

Petitioner Fresenius Ex. 1051, 0205



26

First and Sccond Year Rate of Endophthatmitis for Each Cohort — Study EOP1003
and EQF1004 — Safety Popolation

03mg 1mp Jmg Sham ;
2™ year data_ | N=258 N=256 N=245 N=265 i
Cobort 1 ) [ 0 ]
Cohort 2. 0 [0 [} o
| Cohort3 5 1 2% 3 (5%) 0
1" year duia | N=295 N=301 N=296 N«=20%
6 (2%) 3(1%) I (1% [}

Reviewer’s Comments:
Tkere is a lower risk of endophthaimitis seen in the 2™ year of treatment compared (o the
1 year (0.5%6 vs. 1.4%).

; APPEARS THIS WAY
: ON ORIGINAL
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Coaclusions:

All active treatment groups of pegaptanib sodium show a dinsinished effect in the
primary efficacy endpoint (number of patients who loss < 15 letters of vision) at
week 142,

Visual acuity appears to stabilize in the second year of the study for the 0.3 mg
treatment group in replicative studies; kowever, this phenomenon is also seen in
the sham treatment group.

The effectiveness of 0.3mg pegaptanib sodium is less in the second year than in
the first.

The need for continued injections every & weeks with 0.3 mg pegaptanib sodium
cannot be definitively determined from this database.

No new safety concerns were identified in the secoand year data. The majority of
adverse events identified continue ti be those commonty seen with infraocular
procedures including intravitreous injectiony.

There was a lower risk of endophthalmitis scen w the 2™ year of treatment
compared to the " year (0.5% vy, 1.4%4).

Recommendations:

The original conclusions of the NDA review remuin unchanged, Pegaplarib sodivm 0.3%
is approvuble from a clinical perspective for the treatment of the aeovascular form of
age-related macular degeaeration. The loPeling should reflect the diminished efficacy
dertonsirated in the second year of the xiudy,

Jenmifer D. Hars, M.D.
Medical Officer

MDA 21-756
HFD-550/Div Files
HED-550:CS0/Puglisi
HFD-520/CHEM
HFD-550/PHARM/ZChen
HFD-550M0Haceris
HFD-55045M0D/Chambers
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This Is a representation of an electronic record that was signed alectronically and .
this page s the manifestation of the electronic signature. !

Jennifer Harris
12/7/04 G9:07:57 AM
MEDICAL OFPFICER

Wiley Chambers
12/7/04 04:20:25 BM
MEDICAL OFFICER
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Medical Officer’s Review of NDA 21-756

Proprietary Name: Macugen
Tradename: pegapianib sodiurm injection
Applicant: . Eyctech Pharmaceuticals

500 Seventh Avenue, 18" Flgor
New York, New York 10018

NDA Drug Classification: i3

Propased Indication: The treatment of the neovascular form of
age-related macular degeneration.

Date of Submission: March 18, 2004
Date of Review: July 27, 2004
. Reviewer: Jennifer Harris, M, D.
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Executive Summary Section

Clinical Review for NDA 21-756

Executive Sunimary

Recommendations

A

Recommendation on Approvability

NDA 21-756 is approvable for the treatment of the neovascular form of age-
related macular degeneration pending the receipt and review of the 120-day safety
update; revised drug preduct specifications and satisfactory labeling,

Recommendsation on Phase 4 Studies and/or Risk Management Steps
It is recommended that the sponsor conduct studics postmarketing to address the

possible neprotropic effects of peguptunib sodium. This was raised as 2 concern in
the advisory comnitice mecting.

Summary of Clinical Findings

A

Brief Overvicw of Clinical Program

AMD is the leading cause of blindness in developed countries with approximately
15 million people with the disease in tha United States. AMD is characterized as a
progressive degencrative disease of the macula. There are two forms of AMD:
neovascular and non-neovascular. The non-neovascular form of AMD is more
common and leads to a slow deteriaration of the macula with a gradoat loss of
vision over a period of years. The ncovascular form of the discasc is responsible
for the majority of cases of severe vision loss and is due to proliferation of
abnomal blood vessels behind the retina. These biood vessels leak blood and
fluid into the retina, which results jn visusi abnormalitics. The development of
these abnormal blood vessels js due in par to the activity of VEGF (vascular
endothelid growth factor) and itz inhibition is expected to impact on the onset
and/or severity of vision luss assoctated with the proliferation of abnormal blood
vessels,

Macugen {pegaptanib sodiuvm injection} has been developed by Eyetech,
Pharmaccuticals for the treatmant of the neovascular fonn of age-related macular

Page 5
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Executive Summary Section

degeneration (AMD}). In vitro studics have suggested that pegaptanib binds to

. VEGF and inhibits its binding 1o cellular receptors. Macugen's anti-VEGF
activily is expeeted to inhibit abnormal blood vessel proliferation and thercfore
deerease the vision loss associated with the neovasenlar form of AMD.

Macugen js administered as an intraviteeal injection which s dosed every six (6)
weeks. Tl has been study in approximately 966 patients during the elinical
development program. During the two phase 3 trials approximately 295 patients
received the 0.3 mg dose, 301 patients received the | mg dose amd 296 patients
received the 3 ing dose. -

F oo
*

B. Efficacy

The submitted stodies in NDA 21-756 sre sufficient o establish efficacy for the
use of peguptanib sodium 0.3 mg in (he veaunent of the neovaseular form of age-
related macular degeneration. The two phase 3 studies show replicative results in
the ability of pegaptanib sodinm to reduce the risk of vision loss in patients with
neovasculor AMD by approximately 15% when adminislered every six wecks
compared to sham.

C. Safety

The majority of safety concerns raised in the review of tis application are likely
attnbuted to the procedure required to administer pegaptanib sodiun and not to
the drug product itself. The majority of adverse cvents seen in the database are
these commonly seen with intraccular procedures including intravitreous
injections. There is concern raised in this datsbase over the rate of
endophthalmitis. This event is most likely due to contaminuation dusing the
procedure iiself and not to the drug product since most cases were infectious in
natwre. The lghgimg wrlt woad ta.refleot the risk of this administration velated
adverse cvent and the iraportance of the use of sterile lechuique. This will allow
for physicians and paticnls to be adequately infonmed about this risk and sieps to
takz to minimized its occurrence.

D. Dosing

Adequate dose ranging studics were conducted during drug development., The 0.3
mg dose of pegaptanidb sodivm has been demonstrated to be safe and effective in
two conuolled phase 3 trials, The dosing inierval (every 6 weeks) chosen by the
apllicant was not varied during the development program, therefore there is no
clinical data avaifuble lo assess the adequacy of this dosing, interval.

Page &
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Executive Summary Section

Special Populations

‘The sponsor has adequately evaluated gender ¢ifects on both the safety and
efficacy outcomes. Sub-group avalyses did not reveal any difference in the
primary efficacy endpoint between males and females. The safery profile seen in
male and females is simifar. The types and rates of adverse events seen in the two
Broups are congistent, :

The trials for this indication were conducred i1 2 population that was
overwhelmingly ¢lderly and white, "This is retlective of the poputation which is
mostly affected by this disease und does oot reflect un issue with recruitment.
The nuber of paticats outside of this demographic were too small to make any
definitive conclusion about the safety and efficacy; howcever, based on a subset
analysis it dots not appear that there ane any ge, race or ethaicity effects.

Pediatric triafs have not been couducted for this drug. The indication being
sought is for age-related Jar degen n which is a disease seen exclusively
in the adult populntion.

The demographics of (he patients earolled in the trial during the development
progran for this product are representative of the targeted popolation. There is no
additional datz need from other populations.

APPEARS THIS WAY
ON ORIGINAL

Page 7
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Clinival Review Section

Clinical Review
L R Introduction and Background

AMD is the lcading cause of biindness in developed countries with approximalety 15
willion people with the disease in the United States. AMD is cheracterized us a
progressive degencrative disease of the macula, There are fwo forms of AMD:
neovascular and non-neovascular. The non-neovascular fona of AMD 1s more common
and leads to a slow deterioration of the macula with a gradual loss of vision over a period
of years. The neovascular foem of the discase is responsible for the majority of cases of
severe vision loss and is due to proliferation of abnormal hiood vessels behind the retina,
These blood vessels leak blaod and fluid into the reting, which results in visus)
abnorroalities, The development of these aboonnal blovd vessels is due in part to the
activity of VEGKE (vascular endothetial growth factor) and its inhibition is gxpected] to
impact on the onset and/or severity of vision loss assuciated with the profiferation of
abrormai blood vessels.

Macugen {pegnptanib sodium injection) has been developed for the tccatment of the
ncovascular form of age-related macular degeneration (AMD). Int vitro studies have
suggested that pegaptanib binds to VEGF and inhibits 1is binding to cellular receprors.
: Macugen’s anti-VEGF activily is expected w0 inhibit abnormal blood vassel proliferation
' aixl therefore decresse Lhe vision loys assocrated with the neovascular form of AMD.

H AL Drug Established and Proposed Trade Name, Drug Ctass, Sponsor’s
Propoxed Indicatlen{s), Dose, Regimens, Age Graups

j Proprietary Name: ' Macugen
' Tradepame: pegaptanib sodium
Sponsor: Eyctech Pharmaceuticals

500 Scventh Avenue, 18 Floor
MNew York, New Yark 10018
' NDA Drug Classification; 1P

Pharmacologic Category Vuscular Endothelial Growth Factor (VEGF)
Inhibitor

Proposed indication: The teatment of the ncovascular forny ot ape-
related macular degeneration,

Dosage Form and Route

of Administration Intravitreal Tnjection

Page 8
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Clinical Review Section
State of Armamentarivm for Indication{s)

Macugen (pegeptznib sodium injection) has been developed for the treannent of
the neovascular form of age-related macular degeneration (AMD). Currenrly,
there is only one trentment approved for use in AMD, [Photodynamic therapy
(PD'T) with verteportin is approved for patients with the predominmly classic
fonm of AMD.

Emportant Milestones in Product Development
Milestones leading up 1o this NDA submission:

4726/01 ~ End of Phase 2 Mceting
1/18/01 ~ Fast Track Designation Granted

8127104 - Advisory Coinmittee Meeting

A decision was made to convene an advisory commiltee meeting for pegaptanib
to present the efficacy and safcty findings contained in the NDA. This was due to
the fact that this drug product is the first 1n its class that will potentialiy be
approved for this indication, Addifionally, the route/regimen and frequency of
administration (repeated intravitreal injections) required for this drug preduct is
atypical for any currently approved ophthalinic drug products.

The advisory comumitiee concluded that efficacy had been demonstrated for the
use of pegaptanib sodium in the treatment of neovascular nge-related macular
degeneration. Qverall, the commitiee concluded that the product was safe,
however, there were recommendations ta monitor for longer-termy effects and to
educate physicians conceming injection procedures to minimized the rate of
endophthalmitis.

Other Relevant Informsation

Pegaptanib Sodium is @ new molecular entity. [t has not been approved for
marketing in of ontside of the United States at any time by any sponsor and has
not been withdrawn from markceting for any reason.

lmtportant Issues with Pharmacologically Related Agents

There are no other drugs in this pharmnacolugic class currently marketed for
ophthakmic use. There are products in this class comently under investigation.

There have been no additional issues tuised with this elass of agents ouatside of
those identified in this NDA review.

Page 9
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Clinical Review Section

Ii.  Clinically Relevant Findings From Chemistry, Animal Pharmacology
ynd Toxicology, Microbiology, Biopharmaceutics, Statistics and/or
Other Consultant Reviews

Compositon of Macugen (pegaptanib sedium infeclion) 03 mg/H0 ul-

Name of Ingredients Reference tv Fanctian Sofutinn Unit Dosage  Percent
. Stendards Cotaposition  Compeosition  (wiv)
my/ml. 03 mgMe
nd
Pegaptanib Sodium  In-housc Drug substance  3.47" 0.3 mg" 03t
standard
Monobasic Sudiumm  USP pH botTering Q.77 0.069 myg 06.077
Phosphate agent
Monohydrate
Dibasic Sodiwm use pH bulfering 1.2 G.11 mg 0.2
Phosphale . zgenl
Hepahydrate
Sodium Chloride usr Tonicity 2.0 0.8 mg 09
adjuster
Hydrochlode Acid NF pH adjuster Asmeeded”  Asneeded’
Sodium Hydroaide . NF H edjuster As needed® As needed® -
Waler for Injection  USP Diluent q.s. Q.5 -
Nitrogsa NF Pracessing Q5. q.s. -
aiddinen
awaspoeie
‘Total Volume : imb 90 ul.

# Quanditics are calculoted

* Rased on » thearctical potency of 100% for pegaplunib sodivm with 6o overage, Thu alual swight variey avcording fo the
atnal patency of pi ib sodium used. Componti J based on ok maicty

* for pH adjustment

APPEARS THIS WAY
ON ORIGINAL

Page 10
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Clinical Review Scetion

Anafytical Specification for Mucugen kejection, 0.3 mg
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Clinical Review Section

pans
HI. Human Pharmacokinetics and Pharmacodynamics
A. Pharmacokinetics

PK characteristics: .

. Following intravitreous admiuistration, pegaptanib is sysiemically
avamlable, and displays non-linear pharmacokinetics at or doses above ¥ mp. A1 2
mg/eye and 3 mg/eye dose treatment groups, plasma pegaptanib concentrations
increased dispropoctionately with dose.

. Mecan terminal elimination half-lifi of pepaptanib is 10 days with
individual values ranging from 2 to {9 days. During repeated dosing when
administered every 4 or 6 weeks, pegapianib accumulation is minimal/negligible,
if any.

. Pegaptanib metabolism is not fully characterized, however, it is expected
to be metabolized by nucleases to shortec chuins of nucleotides. Because of its
molecular structure, lypical P45Q drug-drug interictions are aot expected.
Hawever, pharmacodynamic interactions with peticats laking anti-hypertensive ot
10P lowering agents have nat been studied.

- Renal mmpairment (<70 mLArin CrCL) results in significant decrease in
pepaptanib clearance.

Page 12
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Clinical Review Section

B. Pharmacodynsmics

Phanpacodynamic evaluations hove not been studied for this dreg product.

1V. Description of Clinical Data and Sources
A Overzll Data

“This review is baged on the results of the applicant suppored trials for AMD
canducted under IND 56,503, Two phase 3 sufety and efficacy trials were
submitted to suppost the indication currently being scught by the applicant. In
addition, the results of four vacly phase 1/2 dose ranging and safety trials were
slso submitted,

This NDA was submitted in Common “fechnical Document (CTD) formal in
electronic and paper media {angiograms only) for review.

APPEARS THIS wa
Y
N ORIGINAL

Pape 13
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Clinical Review Scction

Postmarketing Experience

There is no postmarketing cxperience with this drug  Macugen s not approved i
ary other country. :

Llterature Review

" 'This product is 2 new molecular entity developed by the applicant. There is no

data in the published llerature pertinent to this drug product other than that
submitted by the applicant.

Clinical Review Methods

A.

How the Review was Conducted

This review evaluated the results of the two phase 3 trials submitted by the
applicant. Each individual study was evaluated in depth 1o deicrmine if the data
supparted the primary efficacy endpoint. ‘Fhe integrated safety and cilicacy
datahase wag finally evaluated to determine the overall risk/bencfit profile for this
drug product

Overview uf Materials Censulted In Review

This review was bused on data submitted by the sponsor submitied in Comunon
Technical Document (CTD) format in electronic and paper media {angiograms
onky) for review.

Overview of Methads Used to Evaluate Data Quality and Inteprity

D81 was requested to investigate four of the clinical sites in the phase 3 studies,
The audits have not been competed at this tinte, The results will be reviewed for
any data integrity issues once completed.

Were Trials Conducted in Accordance with Accepted Ethicul Standards

These studies were conducted i accordance widi the [ntemational Conference on
Harmonization (ICIT) Guidelines for Good Clinical Practice (GCPs), the
Dectaration of Helsinki (as amended in Tokyo, Venice, Hong Kong, South Africa
and Scotland), and in compliance with relovant regulations for informed consent
and protection of subject rights in the country of comnduct.

Tage [6
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Clinical Review Section

Before initiation of the study, the protocol and the putient inforzned consent
provisions werc reviewed and approved by the appropriate ethics committees
(EC) or institutional review boards (IRB3) for each of the centers involved in the
study. Thie studies bugan only after receiving writien approval from each EC/IRB.

Evsluation of Financial Disclosure

Eyetech has certified that we

s D — and Dr 7 - were cerlified to hold
financial interests with the sponsor however these interests were not significaot as
defined in 21 CFR 54.2(b). Both were investigatons (or — Pr. —
enrolled - andDr. — . enrolied - — . The

number of patients enrofied by these investigators were to stnall to have any
mmpact on the outcome of the phase 3 study.

V1. Integrated Review of Efficacy

Briel Statement of Conciuslons

The submitted studies io NDA 21-756 arc sufficient to establish efficacy for the
use of pegaptenib sedium 0.3 mg in the treatment of the neovascular form of age-
related macular degeneration. The two phase 3 studies show replicative resulis in
the ability of pegaptanit soditm 1o reduce the risk of vision loss in patients with
neovascular AMD when administered every six weeks compared (o sha,

General Approach to Review of the Efficacy of the Prug

The submitted phase 3 studies (EOPI1003 and EQOP1004} were reviewed
independently to deterinine if the results of cach trinl demonstrated efficacy for
the primary cfficacy endpoint. The primary efficacy end point for cach trial was a
responder analysis of the proportion of patienis who loss less than 15 letters of
visual acuity frem baseline (doubling of the visual angle) at 54 wecks, This
analyses was done for two populations which represent ends of the duta spectrum
ta cvaluate the robustness of the results; an all randomized patient population with
last-observation-carried-forward (LOCF) and the per-protocel population with
observed cased only.

Pape 17
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Clinical Review Section

C. Petailed Review of Trials by Indication

Proposed Indication: The treatment of the neovascular form of age-related
macular degencration.

Study 1 - Study EOP1003

Title: A Phase 2/3 Readomized, Double-Masked, Contralled, Dose-Ranging, Multi-
Center Coraparative Triaf, in Parallel Groups, te Eslablish the Safety and Lfficacy of
Intravitrepus lujections of Pegaptanib Sodium {Anti-Vascular Endothelinl Growth Factor
[VEGF] Pegylated Aptamer) Given Every & Weeks for 54 Weeks, in Palicnls with
Exudative Age- Related Macular Degeneration (AMD)

Ohjective: The objective of this siudy was to establish the safe and efficacious dose of
pegaplanib sodium when given as an intravitreous injection (0.3 mg, [ mg or 3 mgfeye)
compared with controi sham injections every 6 wecks over a 54-weck period {9
treatmeris) in patients with subfoveal choroidal neovascularization {CNV) secendary o
AMD.

Study Design: This was a randomized, double -masked, controlled, dosc-ranging, multi-
center, comparative, Phase 2/3 trial, in parallef proups. The study was conducted
intcrnutionally in Eusope, [sracl, Australia, Seuth Amcrica and North America, The siudy
has a 2 year duration with two randomization steps and is ongoing. Data from the firs1
year on studdy are included in this report.

Clinical sites - Study EOP1003

Center Number Principal Investigator Cenler Location | Number of
e v Subfects
Androw Chang, MD Syodey 7
Jennifer Amold, MD Parramatta 34
ian Constable, D St. h-:dlznds _ 12 .
Pau! Mitchell, MD We 5
Robyn Guymer, MU East Melboume | 16
o Muark Giillies, MD Sydney 12 o

Michac Stur, MDD Viguma It o
Anlon Haas, MDD Gra B 4

Page 18
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Cenrer Numbey Princips! Investigator Center Locatlon Number of
Subfects o
113 Anita MD Lzuven 38
Brazil A
70 Michel Fory, MDD Sao Pauto ¥
108 Marcas de Avila, MD Sector Buseow 6
112 Carlos Morgira, MD Cuntibs 3
134 Jaco Lavinsky Poru Alepe 5
Chlie
n Jose Manuei Lopez, MD Swbapa V¥
Colombis
104 Franciso Rodpuce, MDY Colombia 18
[ Czech Republic
119 bvan Fisee, MD Poogue  __jE ]
Demark
|72 o o roinn] Michaed Lursen, MD Herlev £l
France ;.
74 Francois Kogaig, MD Lyon
{175 o} Gisele Soubrane, ME Creteil
76 Jean Francois Korobelnik, MO Bordess ..
78 Alain Gaudric, MD Paris =
Germany U R |
75 Stefan Dithmar, MD Hurdelbery
30 Danict Pawlcikchoff, MDY | Munsisee
1 Ulrike Schneider, MD Tubingen
2 Peter Wiedermann, MED Leipeig
83 D Kirchbof, MD Kaln
| Hungary -
127 1Ldiko Suveges, MD Bufapest I ]
137 Jorsel Gyoty, MD Vesrprom Kovhay 3
Jarsel
34 Anat Locwenstem, MD | TetAviv 11
85 Irit Rosenblsit, MD - Petach Tikva 11
103 . F.Ayaly Pallack, MD Rchovot i
Italy . -
26 Rosario Brascats, MD Milana —Te
87 Francesco Bandello, MD Udine 1
iz} Felics Cardifla Pierolino, MO Torino 1+
189 Lianse Gi igi, MD ! Toreile Ancono 1
123 Ugo Merchini Firenze 8
Poland
127 Krystna Pecold, MD Peznan 5
128 Jozef Kaluzny, MD Bydgoszez 5
Portupal
93 Jose Cunba-Vaz, MD Coimbia 25
Spals - PR e -
94 Martx Figustoa, MD Madrid 7
136 .. lose Ruiz Moreno, MD Alicanty 10
95 Jordi Mones, MD Barcelona 14
| Switzertung .
198 .1 Constantin Pournarus, MD Geneva 2 R
ik Leonides Zografos, MD 1 ausanne 1 . :
Page 19
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Clinical Review Section

Center Numtrer Principal Investigatar Center Location Number of
Subjects
The Netherlands -
91 Atgrusi D MD Nijmegen
92 Reiner Schlingemann, ML Amsterdam 3
Unfted Kingdom
100 Iain Chisholm, MD Southampton 14
191 Noani Lois, M0 Scotiand 9
02 Usha Chakravarthy, MDY Belfast 18
3o Phil Bykin, MD Eandan 15 |
| United States
X Duyid Chow, My Hiinois 4
44 K. Bailey Freund, MD New York 4 |
45 Alexander Fatoa, MD Florjity 13
46 Philip M. Faleone, MID> C i 4
47 Patrick Higgins, MD New Jersey 8
48 _Keye Wong, MD Florida 9
49 Matthew Thornus, MD i i -
53 conard Joffe, MDD Arizohs 16
34 cffrey Heite, MD M 21 i
56 John Thompsun, MD Maryland - .
| Cenuda L
31 Murray Brzmus, MD Saskatoun -
155 Rael Gargia, MD Saskaichewan [

Reviewer’s Comment:
The agency prefers patients to be randomized with at leust ten patients per arm per cetifer in
multicenter triuls so thot interaction between centers can be evaluated.

Leonard Joffe, MD is also an investigator for study EOP 1004 and enrolled 5 paticins  This is
the only everlap in principle investigatars for the two phase three trials.

First Randomization
The trial hisd a paraltel group design. At study entry, patients were sllocated to one ot the four
treatment anms recording to a stratified randomization system, The treatment groups were:

Am A: pegaplanib sodium 0.3 mg intravitreous injection cvery 6 weeks for 48 weeks
Awm B: pegaptanib sodium | mg brtravitecous injection cvery 6 weeks for 48 weeks
Asm C: pegaptanib sodium 3 mp intravitrcous injection every 6 weeks for 48 wecks

Arm D: sham intravitreous injection every 6 weeks for 48 weeks

Patieats were stratified by center and the following fuctors:

*  Type of lesion ¢visible classic CNV area divided by total lesion urea); defited as
predominantly classic (>50% classic CNV), minimally classic (1-39% classic CNV), or
occult with noe classic (0% classic CNV)

= Whethsr the patient had recesved prior PIYT therapy (one vealinent araximum)

Second Randumizstien

At one year (54 weeks), paticnts were ro-tandomized for a tolad study period of F02 weeks.

Puge 20
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Paticnts who were treated with pegaptanib sodium during the first yeag were re-randomized
ot week 54 in a ratio of 1:1 to cither stop therapy (no flurther reatment) or to continie witht the
same dose and dosing regimen of pegaplanib sodium,

Patients who were receiving sham injections during the first year were re-randomized at week 54

in a ratio uf 1:1:1:1:1 to cither stop therapy, contintte with sham injeelions or to continue on
study receiving one of the theee pegaptanib sedivm doses.

Study Population — Inclusion and Excluston Criteria

Inclusion Criteria
Ophthaimic Inclusion Criteria

1. BCVA in the study eye between 20/40 and 20/320, and botter than ur equal to 20/800 in
the fellow eye.

2. Subfoveal CNV, secondary to AMD, with a total lesion size (including blud,

scar/atrophy and peovascularization) of <t 2 total disc preas, of which at least 50% had 1o

be active CNV.

Any subretingl hemnsthage coutd comprise no maore than 50% of total lesion size.

. For patients with minimally classic and occult with no elassic CNV, there had to be the

presence of subretinal heworthage (but comprising no more thar 50% of the leston}

and/or lipid and/or decumented evidence of 3 or more Hnes of vision Joss (ETDRS or
equivalent) during the previous 12 weeks,

Clear ocular media and adequale pupiltary difatation to permit good-yuality siereoscopic

fundus photography.

6. Intraoccular pressure ([OPY of 23 mmEg or less,

7. PDT with verteporfin was permitied in this protoce! only for paticnts with prcdumm.u'ﬂy
classic lesions determined by the investipator, und additionally they had to mecet the
criteria described in the product label (cligibility for PDT wus confirmed retruspectively
by the IRC}. A}l PDT :heraptcs given during the study were scheduled to occur within a
5- to 10-day window prior to treatment so that the study injection oceurred after the
period of photosensitivity, and any angiograms reanired by this protocol would be used to
confirm eligibility for any subsequent PDT treatments wherever possible in order to
minimize the number of additional angiograms required.

B

w

General Inclusion Criteria

Paticnts of cither gender, aged >50 years.

Performoance status < 2 according to Eastern Conperative Oncology Greup (ECOG) scale.
Nornal clectrocardiogram (ECG) or clinically noc-significant changes.

Women had to be using two fonms of effective contraception, be post-mienopausal tor at
least 12 months prior to study entry, or be surgically stenle. [f'the waman was of child-
bearing potential, a serumn pregnancy test was performed within 48 hours prior to
treatment and the result made available prios 1o treatment initiation. Vhe two forms of

Ealhali adie

Page 21
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Clinical Review Section

cffective contraception had to be implemented during the study and continue for at least
60 days following the last dose of test medication.

5. Adequate henatological function: hemnglobin > 10w/dL, platelet count > 136 x 109/ and
white blood cell count (WBC) >3,8 x 109/L.

6. Adequate renal function: secum creatinine and hlood nrea nitrogen (BUN) within 2 x the
upper limit of normal (ULN) of the instituwtion.

7. Adequate liver function: serum bitimbin < §.5 mg/dL, and gamma glutamyl transterase
{GGT), alanine amino transferase (ALT/SGOT), aspartame anino transferase
{AST/SGPT), and alkaline phousphatase within 2 x ULN of the institution.

8. Written informed consent.

9. Ability te rerum for all study visits.

Excluslm: Crltecfas

Previoud subfoveal thermal laser therapy.

Any subfoveal scarring ar atrophy, and no more than 25% of the totaf lesion size could he

made up of scarring or atrophy.

3. More than one prior PDT with verteportin was not permittied. In additior, patients could
rot have received their one prior PDT within less than cight weeks or more than 13
weeks prior to the baseline angiography/photography for the siudy. Paticnts could have
their fizst "on uudy" PDT (if eligible) afler bascline angiogrphy/photography, but at
least 5 days prior to the first study treatment.

4. Significant media opacities, including cataract, that might interfere with visnai acuity,
assessment of toxicity or fundus photography. Patients could not be entercd if there was &
likelihuod that they wonld require cataract surgery within the following 2 ycars.

5. Presence of other couses of CNV, including pathologic myopia (sphedcal equivalent of
& diopters or more, or axial length of 25mm or more), the ocular histoplasmosis
syndrome, angioid streaks, choroidzl rupture and multifocul choroiditis.

6. Any intraocular surgety within 3 months, or extrafoveal/juxtafoveal laser within 2 weeks,
of study entry.

7. Previous posterior vitrectomy, or scleral buckling surgery.

8. Previous or concomitart therapy with another investigational agent, including PDT with
vertepotfin for lesions oiher than predominantly classic (i.c., currently not approved in
the majority of participating countries) to treat AMD, excepl inultivitarmins and trace
mincrals,

9. Presence of pigmenl epithelial tears or rips.

10. Any of the following underlving diseases:

Diabetic retinopathy
* History or evidence of severe cardiac discase, e.u., New York Hean Association

{NYHA]} Functional Class £l or IV, myocardia! infarction within 6 months,

ventricular tachyanhythmia®s requiring ¢ngoing trealment or unstable angina

tHistory or evidence of peripheral vaseular disease

Clinicaily significant impaired renal or hepatic fanction

Styoke (within 12 months of study entry)

= Acute ocular or perfocular infection
T1. Previous therapeutic eadiation to the eye, head, or neck.

2
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12. Any trestment with an investigational agent in the pest 60 days for any condition.
13. Known serious allorgies to the fluorescein dys used in angiography (and indocyanine
green if used) or to the conmponents of the pegaptanib sodium formulation.

Primary Efficacy Variable
The primary cfficacy endpoint was the proportion of paiients bosing <15 letters of VA {rom
buscline to 54 wecks (responders).

Sccondary Efficacy Endpoints:
+ Proportion aof patients gaining >15 letters of VA from baseline to 54 weeks
* Proportion of patients gaining >0 letter of VA from bascline 10 54 weeks H
« Mean change in VA from bascline to 6, 12 and 54 wecks

Other Planned Efficacy Endpoints: ]
» Change in VA from basclioe, prior lo every treatment from baseline 1o 54 woeeks
«  Proponion of patients with Snellen Equivalent equal to or worse thun 200200 in the study

eye af baseline, 6 weeks, 12 weeks and 54 weeks post buseline !

« Change in total lesion size in disc areas from baseline ta 30 weeks and 54 weeks

Change in total CNV size in dise arcas from baseline to 30 weeks and 54 weeks

Change in CNV leak size in disc areas ffom baseline to 30 weeks and 55 weeks

Proportion of patients with progression in fesion subtypc from baseline to 54 weeks (pure

occult ta minimally classic or predominantly classic, and minimatly classic ta

predominantly classic)

« Proportion of patients receiving PDT at any time during the course of the study.

* e 9

Salcty Endpeints
»  All AEs, whether deemed related to treatment or not
« Al serious adverse events (SAEs), whether deemed related 10 treatment or not
» All laboratory abnonmalities, whether deemed clinically relevant or not
* A loss of 20 letters of vision on the ETDRS churt between consecutive treatments

Safety assessments included documentation of local ocular gvents in the study cye such as
diffuse retinal hemorrhage; acute cataract; increase in [OP; retinal detachment, stoute retinal
arteriat or venous occlusions; and sterile or infectivus endophthalmitis. 1f there was an adverse
event relating to the fellow eye, it was captured on the AE page of the CRF.

Protocol Deflned Analysis Populations
Safefy Population: copsisted of afl patients who received al Jeast one treatment, regandless of
their eligibility for the study. .

Intent-To-Treat Population: all randomized patienis who received deuble-masked treatnient
and who had complete baseline vision assessments,

Page 23

Petitioner Fresenius Ex. 1051, 0232



BRI 5 1 SP-53494 FIEFEE 1092971 FEXH :FRK30LE 3H 6H 53

ULt nTY
X

cumicar review (S

Clinical Review Section

Per-Protocol Population: patients in the ITT popuiation who did not expericnce any major .
violations of the protocol or of ophthalmic inclusionfexclusion critecia which could have had an i
i impact on VA, for example catarnct removal, were included in the per-protocol population.
Additionally patients without post-baseline VA assessments were excluded.
All-randomized Popuiation: Included all patients randomized to take part in the study.
regardless of whether they received the study treatment or not.
Weck 54 observed patient population: included patients from the ITT population who also had
week 54 VA data (whether or not they were still receiving study ireatment).

Reviewer's Comment: This is n6t @ irve inteni-to-freat population as defined. A true intent-to-
Irear population is defined as afl randamized patients regardless of whether traatment was
received or if baseline visual assessments were completed.

APPEARS THIS way
O ORIGINAL

Page 24
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Clinical Review Section '

Sabject Disposition and Demographics — Study FOM003 i

Treatment Patlents Randomized and Patients Driscoatinued
Treated (N=612) (u=53) _
03 mg 151 11
1mg 155 N i3 ..
I g 153 7
Shaum 153 e 1z
Discontinued Patients and Reason — Study EQP (003
Patieat Trextment | Reason Stusdy day
064-012__| Skam Died - . 342
098.002 Sham Died 35
130-013 Sham Died e 271 |
145.018 | Shem Dicd - 50
064-019 Sham Paticot request/frustrated with vision - 376
084-010 Sham Patient sequest/requested other treatinent aptions 68
085-007 Sharn Patient request/pain on injection 332 L
102-009 Sham Patient requestrefused further injections 294
087-014 Sham Worsening soacular hemponhage 391
093-018 Sham Osteoarticular pain . 1338
| 154026 Sham Colan cuncer . 137,
82-016 Sham Personalieconomic probivins-noncompliant with visits 428 N
075-005 0.3 mg Paticnt request/pain on iniection . 13
1005 {03 mp Patient request/refused further injections e
087-010 23mg T'atient request/palpitations pior 1o injection 37
123.010 0.3 mg Patient request/cannot attend follow-up visits 248
154-001 0.3mp Paticnt requestietissed farther infections | 135 |
154-017 2.3 mg Patient request/poor health-unable to make visits 213
089-019 0.3 mpg Endophthalmiti 385
100-002 0.3 mg Investigator decision/Transicrt jschumic aiinck . 3%
123-002 | 0.3 mp Protoco! devintion/noncompiiam with visits 404
108-007 | 03 mg Died nz
£36-011 0.3 mg Died 1130
064-014 L oy Patient request/fiustrated with vision A
065-010 | 1 mg Patient request/frustmted with vision . = 217
070-001 L mg Paticit request/refused further injectmg 137 i
073.008 | mg Patient mguest/visit schedule too rigorous 427 !
073-014  , I1mg Patient request/developed eataract 27 1o injechon/had 344
4 Surgery et p———
084-009 1 mg Pattent request/refused frthet injections 16 !
075-028 lmg Pulmonary embolism L 260 .
083-002 Tmg Poor healib/poeutmonia R Ry
01010 1mg Adverse fshottaess of breath-sus; 1 gk ¥ 52
embolism . R
[ §02-026 | Lmp Adverse event/ sefused further injections{watery eyes) 90 o
Page 26
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Clinical Review Section

:Fnﬂ‘e_n“l‘ "T"Freaiment | Resson _ Study day |
104-000 |1 mg panuveitis 217
130-001 tmg Died e [ 358
136-005 L mg Died 2381
075-006 3mg Patient request/travel prob 453
089-018 3 mg Patiend request/no improveinent io vision 4149
108-004 3Img Palient request/refused firrther injections 16%
1313.0135 3 mg Paticnt reguest/refused turiiet participation 134
123-005 3Img Patient request/refused furiher treamment 440
155-004 3mg Paticnt requesyspouse died 135
082.006 | 3myg Cereb lar aceidenz 271
089-015 Img oxtastatic lung cancer 248
092-012 3m Angina peetoris — 294
695-603 3m Adverse event/worgening pencrsl condition 475 ]
122-002 | dmp Adverse eventluog cancer 260
035-601 Img Died 202 .
104-011 3 my Died N 195
119-812 3wy Died 340 -
093-028 |3mg Inyestigatorisponsor decision-worsening AMD 214
147-003 Img Investi ponsor decision/abronnsl EKG 48
Demuographices - Safety Population ~ Study EQOP1003
T3 mg 1 wmg I mg Sham
{N=151) (N=155) (N=1533 (N=153} i
Gender o o
Male 63(30%2) | 68 (44%5) | 60 (30%) 57(37%%)
Female 82 (54%) B7{56%) |93 (61%) 96 (63%)
Raze
White N 143 (95%) | T48 (95%; | 145 (95%) | 144 (94%) |
Asian 1] L1 (1%} 1 {1%) 1 (1%}
Black 0 1(1%) Q 1(1%)
| Hispanic . 7{5%) S (3%) 7(5%) 503%). |
Other 1¢1%) 0 [0 2 (1%)
Ape B _
Mean e 749 . T45s 75.4 7490
Range 53-90 5390 3-89 52-92
Smoking status . _ |
... _Yes e 24 (16%6) 15{10%) [ 15(10%%) 14 (9%} __ |
% Classic AMD | > 50% 35(23%) 1 d0(26%) | 39(23%) | 39(25%)
1% - 49% 60 {4025} ST{37%) | 55.(36%) 1 52 (34%)
0% 56 (37%) S {37%) | 59€30%) 1 62 (41%)
Prior PDT with verteporfin 6 (4%) 10 (6%) 6 {4%) 4 {3%)
ETDRS Vislon
Meann 53 50.9 A 15
Range 1873, 2277 {22.76 2173
Page 2
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Clinical Revicw Section

Reviewer’s comments:

The overwhelnming majority of potients enrofled in this trial were older white
adults. This is reflective of the population which is mostiy affected by this diseasc
and does not reflect an issue with recruitment. The between group demographicy,
however. were well balanced for all haseline characteristicy.

Efficacy Analysis

Primnary Efficacy Results — All Randomized Padenis LOCF - Study 1903

WNamhber of Patlents (%) | 0.3 mg 1mg Jmg Sham
R N=153 N=158 N=155 N= 156
Baseling X .
Responders' Month 3 134(87.6%) | 3146 (92.4%) { 136 (87.7%) | 130(83.3%)

Month & D I37(51%) | 137(86.7%) | 128 (82.6%) | 112 (71.8%) |
| Month 9 __ | 117 (76.5%) | 126 (79.8%) | 135 (80.7%) | 105 (67.35%) |
Month 12 108 (69.7%) | 93 (39.6%)
p7:G.06

T Patients who lost < 15 Jelters of vision. Nolet Panents who lost 7 15 letters of vision fome baseline & 44
weceks it the primary eflicsey endpoint

Primary Efficucy Results — PP population observed cases anly— Stady 1003
Y Y pop! ¥ 3

Number of Patients (3%) | 0.3 mg 1 mg 3mg Sham
Month 3 | 122 (§7.8%) | 131 (51.9%) | 122(B6.5%) | 190 (52.850)
. N=139 N- 4] N= 44 N 145
Responders” (S roaih | 110 (R5.3%%) | 135 (68547 | 116 (82.350y | 107 (66.99%]
N= 120 N~ 144 N= 14} A= 145
Month 9| 103 (718.3%) | 115 (79.5%) | 110 (79.1%) | 93 (66%)
L I N=i1 | Ve 2dd | N= 439 N=i41
Moath 12 ! B | 90(66.7%) |92 (58.65%)
: N 135 N= 140
N= 133 N= 139

T Padients who laxl < [3 ietiers af visinn. Note: Patizniy who Just < |5 Jetert of visios from basshine fo 54
wieks iy the prineary cfficacy endpoint
? 3 yup dosc was omited frem tanstical ApAlyWs PN 19 uBtasking fatn

Reviewer’s Comments:

There were no interim analyses for safety or efficacy performed during the
clinical trial, The statistically sigrificant findings are highlighted in the tablz, The
bolded eniries indicate a tend for officacy although statistical significance was
not reached, Based on the Hochberg multiple comparisun procedure defined in

Page 28

Petitioner Fresenius Ex. 1051, 0237




B 2 1SP-5340A FEFHS:1002071  FEiEH ERR304E 3H 6H 58

FH AT BT ABEIEE
3. HiEL

MiRIZ&HI- 2T

i it T

R coccoacrevew N

Clinical Review Section

the protocol, both the 0.3 mg and 1 ing doses demonstrate efficacy in this trial.
There is approximately a 1 5% reaiment effect far both doses.

Primary Efficacy Results — Sensitivity Annlyses ~ Study 1003

Worst Case Analysiy N=153 N=158 N=155 N=136
Rggmdcls' £04 (68%) 109 {69%) 93 {60%) 96 (61.5%)
pvalue 0.15 0.11 L
Week 54 Observed population | N=13% N=144 MN=139

: Responders’ 103 (74%) 109 (76%) |93 (67%)

i p-valug 0.005 0.003 1 -

" Paticnts who fost < 15 letters of vision from baseline 1o $4 weeks ~ primary cfficacy endpoint
| 7 3 mg dose was omitted from statistical analysis priot to unmasking data

Number of Patients Recciving On-Study PDT Treatment in the Study Eye —
ITT Population — Study EOF1003

Number of palients 03 mg T mg img Sham 1
N=150 N=154 N=2153 N=152 |

Adl parients

PDT treatment Yes 17 (11%) 15 (12%:) 20 (13%) 19 (1356
Predaminantly Classic CNV, n=35 n=39 n=39 n=3¢

FDT Treatment Yes 14 {40%) 15 (38%) 16 (41%) 13 (33%)
Minimally Clussic CNV n=59 o=57 a%3ss =82

PDT Treatment Yes 1 2(3%) 31 (5% 3(5%) S(10%)
Occult CNV 056 =58 n=59 o bmm6l

PDT Trcaiment Yes 1 (2%) 1 (2%} 1 {2%) 1{2%)
Pairwise Comparison QA mgvs. shuwy { 1wy vs. shawy 1 3 mg vs. sham. |

p=0.68 pr10 | p092

Nuinber of On-Study PD'T Treatments Reecived in The Study Eye - LT
population - Study EOP1003

Number of paticats 4.3 mg 1mg 13 mg Sham
N=15D N=154 =153 N=152

Total mumber of PIT treatments | n=28 n=36 n=41 n=32

Predominantly classic CNV 23 {82%) 30(83%)_ 135(85%) [ 30{63%}

Minimally elassic CNV 3(11%) 4 (11%) 5(12%) 10 (31%)

Ocoult CNV o 12a% 2(6%) 1(2%) 2 (6%
Page 29
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Clinical Review Section

Reviewer’s Comments:

The number of patients receiving PDT treatments during the ¢ricl as well as the
number of treatments received are consistent across the freatment groups.
Therefore the efficacy demonstrated in the 0.3 mg and | mg groups does not
appear 10 have been confoundzd by the adjunctive PDT treatment received by the
Ppatients in the irial.

It is noted that  small pereeniage of patients with minimally clavsic or occult
CNV received PDT & . PDT treatmeny is nol approved for these
indications and is in violation af the siudy profocol. However, due the small
nwenbers, this doet not have any impace on the finaf efficacy resulits.

Responder Analysis for PDT Yreatment Interaction- Study 1003

Numbier of Patieats (%) | 0.3 g 1mg 3mg Sham
swho never received PDT | N~ 131 N=132 N~ 127 N=127
before or duriag the

study

Month 3 116 {88.6%) | 123 (93.2%) | 114 (K9.8%) | 106 (83.5%)
Responders’ Month 6 110 (8d4%) 117 (88.6%) | 109 (R5.8%) | 92 (72.4%)
Month® | 102 (78%) | 109 (R2.6%) | 105 (RZ.7%) | §5 (67%)
Month 12 [ 87 (74%) ;103 (78%) 92{72.4%) | 78{61.4%)
TPaticnts whe Joa1 < §5 Istters of vision,

Number of Patlents (%) who 03 mg tmg 3mp Sham
only received PDT before the N=2 N=35 N=6 M= 4
| stedy . S -
Momh 3 1(50%) 5(100%) ! 6(100%; | 3{75%)
Responders' | Month & 2 300%) 5{100%) i 4(66.7%) |3(75%)
Month 9 2{100%)y _ 1 S(E00%) : S(83.3%) | 3(75%)
Month 12 2{1007%) 3 (60%) 3(83.3%) |3(75%)

“Patients who fosl < (5 [ettety o€ visinn,

Number of Patients (%) whe | 0.3 mg img 3Img Sham
only received PDT during N= 16 N=17 N=20 N=125
the study -
Montl 3 §3(81.3%) 15(88.2%) | 14 (70%) | 21 (84%)
Responders' Month 6 12 (75%) 1 (64.7%) | L3 (65%) | 17 {68%)
Month 9 2 {56.3%) 8{47%) [ L3(63%)__| I7(68%)
Manth 12 9¢56.3%) 2 (33%) L0 (50%%) 12 (48%)

Patients who lost < {5 lexters af vision,
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Clinical Review Section

Number of Patlents (%} 03 mg 1mg 3mg Sham
who received PD'T before N=4 N=4 N=1 N={@
and during the study
Month: 3 J(00%) |3 a5 1 2 (100%) ] 1
i [Month 6 3 (75%) 4 (100%) | 2 (100°%) o
Responders. i fonth 9 40100%) [2000%) | 2(10084) |0 7
o Month 12 ACI00%) |4 O00%) | 1 (30%) [0

TFaticats who lost < 15 letters of vison.

APPEARS THIS WAY
0N ORIGINAL

&EPEARS T

R Vvinry,

'WAY
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Clinical Review Section

Meawtt Total Lesion Size, CNV Size and Leak Size - Study 1083

03 mp 1mg I mg Sham
: . n=150 =154 n=153 N=152
Total {esion stre’ b
Basetling 3.9 3.7 3.7 4.0
Week 30 49 47 — 5.1 3.5
Werk 54 56 56 60 6.4
Total CNY Size' R
Baselioe 3.1 12 32 3.5
Week 30 3.9 ER 4.3 4.3
Week 54 T laz 1.6 5.0 57
Total Lexk Size'
| Baseline 34 33 3.3 335
Week 30 4.1 34 42 4.9
Week 54 4.5 39 4.4 5.1
size given in DA {disc area) I

Reviewer’s Camments:

The increase in the totaf lesion size at week 14 does appear (o be less in all of the
drug groups compared to sham. Clinically this correlates with the vision results
which demonsirate that there is less visual loss in the drug groups compared to
sham. Howaver, none of the doses evaluated appear to be able to inhichit the
Tesion growrh.

Vision Gain - Study EOP1003

0.3 mig tmg 3 my Sham
u=150 1n=154 n=153 N=152
Wumber of Pati (Va)
Vision gain > 15 leftery’ Yes 6 (4%) 10(6%;) 1 7 (5%%) 5 (3%)
p-value 0.93 0.4 2 -
Vision gain> 0 letiers” Yes 49 (33%) $U(38%) 160(39%) | 42(28%)
p-value 0.38 0.08 - -

Tpaticats who gained = 15 lcters of visien fum basefine W 54 weeks ]
*patients whao gained 2 0 letiers of viston trom bascling to 54 weeks
*3 mg dusc was omilled from statistical analyses prior 1o uomasking data

Reviewer’s Commteats: .

There is only a smail percentage of patients it each treaiment group that show a
clinfcally meaningful increase in vision und the difference seen between the
groups iy nut statistically significant . This is expected bosed on the disease
process being studied.
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Clinical Review Section

Study 2 - Study EOP1004

g

‘Title: Sarne as Study EOPi1GO3
Objective:  Same as Study EOP1003
Study Design:Same as Study EOP1003. This study was conducted in North
America,
Climical sites - Study EOP1004
| Center Numher | Principal lnvestigator Center Location Mumber of Patients
01 Julia Haller, MD Baltimerc, MD 4
02 Michael Xiein, MD Pottland, OR. 5
03 Daniel E. Martin, MDD Atlaat, GA -
04 CGary Fish, MD Dallas TX 1]
0s Allen Ho, MD Philadelphia, PA il
96 |ScoinD. Penderpast MDD Lakewoad, O 33
o1 Chnistine Gopzales, MD Los Angeles, CA 30
o8 Auntonis Capune, MDD Royat Qak, M1 23 e
a9 Jorge Arroyo, MDY Boston, MA 3
(90 Steve Sanislo, MD Menlo Patk, CA 9 R
12 Richard Rosen, MD New York, NY [
13 Dean Eliot, MD Dretroit, M1 1
14 Jean Daniel Arbour, MDD Monuesal, Quehec -
15 Rebert Avery, MD Sunts Barbara, CA K}
17 Puul Bernstein, MD | Sal Lake City, UT, 7 .
i8 Francis Cangemi, MD Belleville, NJ [ B
19 David Baoyer, MD Beverly Hills, CA 22 -
2 Sandy Brucker, MG Philadelphia, PA 12 —
2 Herbert Cantritl, MD Minpeapalis, MN 20
22 Gaetano Barille, MD New York, NY -
73 Steven Chasles, MDD Memphis, TN s
24 Thomas A. Ciuilla, MDD Indiavapolis, IN ~
25 Thomas Connor, MD} Milwankee, W1 8
26 Briag P. Conway, MD Chartottesville, ¥A i3
27 Alan F. Cruess, MD Kingston, ON - 1 t
(28 Tohn a. Wells, ML MD Colurbin, SC_ |15 1 !
35 Thomas Friberg, MO Pitisburgh, PA i0 i
3¢ Richard Garfinkel Chevy Chase, MDr 10 ] H
31 e Bert Glaser, MD Chevyy Chase, MD L. !
|32 W. Sanderson Grizzaed, ML Tampa, FL. 14
a3 Baay Tency, MD Fort Lauderdale, B | &
34 Howard Cummmings, MD) Knoxville, TN 17
|35 .1 Heary Hudeon, MD Tugsen, AZ, 23
36 Sharon Fekrat, MD N Durham, NC 14
|37 .| Mark W Johrson, MD Ann Arbor, ML 2
33 Baruch Kuppermann, MD trvine, CA 1
40 Tiile] Lewss, MD Clevetand, GH 5 RO
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Clinical Review Stchion

Center Number | Principsl Investigator Center Location Number of Patients
<l TTeonifer Lim MD | Los Angeles. CA___[7

43 Neresh Mandave, MD Auromn, CO 4

44 #. Richard McDonald, MD San Francisco, CA | 12

45 Wilhiam Mieler, MD Houston TX 3

46 N Wiohit Nanda, MDD Senta Ao, CA 7

47 Robenrt Leonasd, MD Oklahoma City, OK. | 8

48 Biias Reichel, MD Hoston, MA 13

49 Philip Rosenfeld, MD Miatai, ¥1. Y

30 Ronald Wilson, MD New Orleuns, LA w ]
51 Nelson Sabates, MD Kansas City, MO 12

52, Vinceul Deramo, MDY Great Neck, NY &

53 M. Madison Slusher, MD Winston-Salem, NC _} 7

54 Scott Sneed, ML Phoenix, AZ 12

55 GleoStoller, MDD _ | Rockville Center, NY £ R

36 Pay] Tormambe, MD Poway, CA 3

57 Michasl Varcnhorst, M1} Wichita, KS 12

$8 Lloyd Wilcox, MD Concord, NH 1 -

60 — 1 Marco Zarbin, MD Nowark, NJ -

&l Patricia Harvey, MD Toronto, ON - o
62 David Tom, MD Hanclen, CT 15 L
110 Alice T. Lyon, MD Chicugo. 1L 3

115 David J. Weissgotd, MD Budinpton, CT 3

140 Dennis Marcus, MD Augusty, GA 2

143 Jobn Wreblewski, MD _{Hagentowe,MD 1S
142 Leonard Toffe, MD Tucson, AZ 5

39 Brian Leonand, MD Oltawa, ON . I3

42 { David Maberley, MDD Vancouver, BC iz

59 | Geoff Williams, MD _| Calgary, AB 5

Reviewcer’s Conument:
The agency prefers patients to be randomized with at least ten putients per arm per
center in multicenter trials so that interaction hetween centers can be evaluated.

Leonard Joffe, MIY is also an investigator for study EQPI003 and enrolled 16 patients.
This is the only overlap in principle investigators for the rwo phase threg trials.

inclusion/Exclusion Criteria - Same as Study EQPL003
Safety und Efficacy Endpoints - Sane as Study EOP1003

Study Schedule  Sume as Study EQPL003. in additien. plasma samjprles for
nested pharmacokieetic {(PK) study was conducted at week 6 and week 18, .
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Clinical Review Section

Subject Disposition and Demographics

Treatment Patients Randomlzed and Treated | Prtients Discontinued {n=60)
(N=578)
0.3 mg 144 £2
1 mg 146 17 .
|3 g 143 20
Sham 145 3] R
Discontinued Patients snd Reason — Stady RFOP1004

Patient Treatment | Reasan T Study Day
007-033 0.3mg Investigator decision/pl tao frogite s/p hip 234

replacement swgery
009-005 0.3 mg Patient roquest/felt vision was getting worse 143
017-008 0.3 mg Paticul requestrunsportation issues 378
(19-026 03 mg Paitent request/recovery time too long 203
021-010 03mp Patient died 231
032-002 0.3 mg Patient requestfwithdzew consent 126
034-013 0.3 mg Lost to follow-up . 8%
04 [-0433 0.3 mg Patient req /did 1ot what to continus 288 o
0423 03 mz Adverse eventrudophthalmitis e 63
348-0X)2 G03Img Patient died L 185
050.012 0img Patient died 140 ]
055-17 0.3 g Adverse event/subretinal hemorrhage, retinal 95

detachment ]
007-015 1mg Lost to follow-up 217
008-018 1mp Patient died . 228
015-002 1mg Patient died . 301
019-00! 1mg Patient request/no longer wants to paricipate 465
019-033 1mg Move to nursing bonw 306
020-007 1 mg, Patient request/withdrew ent ' 358 ]
431-006 'ty Patient died 62
036-017 i 1 mg Unable {o retom far visigs 343 N
Q45001 1mg Patient died 87 ]
043001 ) 1lsmg Adverse eveatisubretinal & vitreous hemorthape | 452
050-009 1 mg | Patient request/does nol wanl tx ftom new Pl 260 ~
950-021 1mg | Patient died e 323
055014 Im Lost to follow-up 205
057-004 t mg Patient requestpoor health 299
059-066 1mp Palicnt died R 1at
062-006 1 mg Paticnd requesvwithdrew consent 163 |
062-009 1 mg Paticnl request/anxiety 126 .
006-002 3ag | Patient requestiwithdrew consent | 377
006-010 3mg Faticnt died __ - 372
015-003 Img Patient tequest’/moving o unrother state . 130
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Clinical Review Section

Patient Treatment Reason Study Bay
017-006 3 mg Paticut request/not ablc 1o follow-up 377 .
017-007 Imp Envestipator decision/poor ciinical response 383
015-007 Img Alzhcimer’s — unsble to follow protocol 378
021-005 3 mg Patieal request/study not helping vision 166 ]
026-003 Img Patient dicd 256
030-001 3mg Investigator decision/msissed injection due to 21
retinal detachinent
030-009 3Imp Palien! request/withdrew consent 1398
033-009 3mg Patient request/withdrew consent 401
334-011 3mg Paticat died R L]
342-009 3mg Patient requesttwithidrew eonsent - 1378
C46-008 3mp Patient request/fumily illoess 56
G50-004 3mp Paticat request/move out of state 378
050-013 3mp Patient request! does not want tx from aew PI 251
{452-06 g Adverse eventmyucardial infarction, cercheal 36
hemorthage o
952011 3mg Patient request/Taihure to respond to ireutrment 303
033-006 3mop Patient request/peneral health reasons 127 -
062-0140 3 tog Adverse eventiretinal detrchment 300
004007 Sham Paticnd request/did not feel study was helpin, 84
012-001 Sham Paticot request/felt injections were mnaking eyes 126
WOTse .
017001 Sham Patient reguestirefused ﬁxr{l;c:-;ilﬂc:tinn 1378
R19-004 Sham Patient request/vision loss 173
021-Gi2 Sham Patient died 335
i 028-023 Shar Patiert requestivision loss 276
035-021 Sham Adverse event/ecute cogpestive heart failure 128
040-003 Sham Patient died 133
049-013 Sham Patient tequest/withdrew t 238
052-007 Sham Tatient request/progressive fass of vision 133
023-001 Sham lovestigator decision/no injection for [2 weeks. 241
Bemographics ~ Safety Population ~ Study £OP1004
ﬁ 03 mp Impe Img Shain
: o ®N=144) | (N=146) | (N=143) {N=145)
’ Gender o L
Male 64 (+4%) | Gk (4791 | 45(31%% 63 (A3%8)
| __Female BO(56%) | 78 (53%%) 98 (69%) B2 (57%)
Race
White 140 (97%;) | 143 (233G) | 141 (99%) 140 (97%)
Asisn 2(1%) D o __ . &
Black L — 10 o 14
Hispanic 2(1%) 2(1%;) 2(1%) 4 {3%)
Other 0 1 (1%) Lt L1412
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| Age i
Mean S O - px A\ 6.7
Range 58-92 52-92 536-97 55-89
Smoking status
Ycs. 14 (10%) iS5 (10%) 15 (10%:} 15 (10%3
%e Classic | 2 50% 37(26%) | 38 (28%) 41 (29%) IT(26%)
AMD
1%-4%% S1€35%) 1t 51 (35%) 30(35%) 30 (34%%)
0% 56(39%) i 57 (39%:) 32 (36%) S8 (40%)
Prior PDT with vertepor(in 18¢1335) 1 20{14%) 20(14%) 25 (1%}
ETDRS Visien o1
Mean . . 52.5 545 1521 54
Range 2374 19.73 14-73 27-74

Reviewer’s comments:

The overwhelming majority of patienis enrolied in this trial were older white
adults. This is reflective of the population which is mostly affected by this discase
and does not reflect an Issue with recruitinent. The between group demographics,
however, were well balanced for ail buseline charucteristics.

Efficacy Analysis

Primary Efficacy Results — All Randomized Patients LOCF — Study 1004

Number of Patients (%) | 0.3 my 1 mg 3mg Shum

: N= 144 Ne= 147 N= 147 N- 148
Month 3 125 (86.8%) | 118(80.3%) | 121 (823%) | 115 (77.7%)
Responderst Month & 118 (B1.9%) 106 (72.1%) | 102 (69.4%) | 85 (57.4%)
Month 9 106 (73.6%) | 108 (73.5%) | 103 (Td.1%4) | 78 (52.7%%)
Month 12 98 (66.7%%) 9 (61.9%) 79 (53.4%)
p=0.03 p=0Ll3
TFaticnts who lost < L3 ketlers of vision, Notzt Paricits who 1ost < L5 letters of vision Brom beseling to 54
woeks is the panary efficacy endpoiat
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Primary Efficacy Results — PP population obscrved cases only~ Study 1004

Number of Patlents (%) | 0.3 mg 1mg ; 3mg Sham
Month 3 | 122 (87.4%) | 113 (§1.9%) ;| 110 (81.5%) | 04 (77%)
' N=140 Nei0 N=133 Netls
Responders I Month 6 | A12 (B24%) | 08 (72.3%) | 91 (67.4%) | 77 (38.89%
N=136 N=i33 | Neg3s Ne=131
Month§ [ 04 (74.6%) | 94 (75.2%) | 98 (70.9%) | 70 (53.4%6)
N=126 N=125 N=127 N=131
Month 12 85 (66.9%) | 70(57.4%) | 69 (53.9%)
p=0.06 p0.59 N=128
N=13] N=127 N=i22

Reviewer’s Commenis:
There were no interim analyses for safety or efficacy performed during the
clinical trial. The statistically significant findings are highlighted in the table. The
bolded entries indicate a trend for efficacy although stutistical significance was
not reached  Bosed on the Flockhery multiple camparison procedure defined in
the protocol, only the 0.3 mg dose demonsirutes efficacy in this trial. There is
approximorely o { 5% treatment effect seen.

Patrra’s who lost < 15 letiers of visioo  Note Paticrls who lost < 15
weeky is the primery cificacy endpoint

Prireary Efficacy Results — Sensitivity Analyses — Study 1004

cters of vision Nom baseling 10 534

[ Worst Case Analysls =144 N=147 N=147 N=id8
Responders” $2{68.8%) 89 {60.5%) | 73 (49.7%) | 87 (58.8%}
p-value 0.27 0.76 0.36 -
Week 84 Observed population N=132 LLN=131 N=125 MN=133
Responders’ 89 (67%) 89 {68%) 73 (58%) 72 (54%)

_F-_v!y;.__ e 0.01 0.032 0.5 -

Datients who lost < 15 jetters of vision from basclinz to 54 weeks - primary efficacy endpoint

Number of patients

Number of Patieats Recelving On-Study PDT Freatment in the Study Eye -
ITT Population — Study EOI'1004

03 mg 1mg 3mg Sham
N=144 N=146 N=143 N=144
All patients e
PDT treatment Yos | 32 {22%) 36 (25%) 137 @6%) 43 (36%)
Predominantly Classic n=37 n=38 n=41 L =37
Pape 42
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NV

PDT Treatment Yes |24 (65%) 23 (61% 24 (59%) 25 (68%)
Minimailly Classic CHV =51 n=31 n=5¢ n=qg

PDT Treatment Yes | 5 {10%} 12 {24%) 8 {16%) 13 {27%)
Occult CNV o=l44 n=146 n=143 n-~144

PDT Treatment Yes [ 3(5%) 1(2%) 3 (10%) 5 {9%)
Pairwise Comparison 0.3 mgvs.shamn | 1 mgvs. sham | 3 mg vs, sham

p=0.05 p=0.22 =026 i

Number of On-Study PDT Treatments Received in The Study Eye - I'TT
population - Study EQOP1004

Wumber of patients 0.3 g 1 mg 3 mg Sham
N=144 N=146 | Nw=1a3 N=144
Total namber of PDT treatments n>56 =72 =173 n=94
Predomingntly classic CNV 42 (75%) 45 {63%) 48 (66%) 59 (63%)
Minimally classic CNV 10 (18%) 26 {36%) 18 (25%) 2742
[ Oceult CNV 4 {19%) 1(1%%) 7 (10%) 8(9%)

Reviewer's Commeuts:

The overall number of patients receiving PDT trearments durmg the tricl os well
as the number of ircatments received are significantly less in the 6.3 ny group
versus sham. Therefore, the efficucy demonstrated i the 1.3 mg does not appear
1o have been confounded by the adfunctive PDT sreatment received by the patlents
in the trial. The lack of PDT treatments in the 0.3 mg group may be supportive of
the efficacy of the drug.

It is noted that & sminlf to moderate percentage of patients with minimally classic
or occult CNV received POT treatment, PDT reorment is not approved for these
indications and is in violation of the study prutocol,
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Responder Analyais for PDT Treatment Interaction— Study 1004

Number of Patients (%) I mg Img Img Sham
i who never yeceived PDT N=101 N=99 N= 39 N=93
| before or during the study ]
“Month 3 87 166.19%) | B3 (R3.8%) | B6 (RE.0%) | 74 (79.6%)
R drrs! Mouoth 6 80 (79.2%3) {77 (77.8%) | 70 (70.7%) 57 (61.3%)
o | Month @ T4(73.2%) | 75 (75.8%) | 72 {12.9%) | 52 (55.9%)
Month $2 65 (64.4%) | 70 (70.7%) | 65 (65.7%) | 54 (33%%)

Patients whe boxt < 15 letiers of vision.

Number of Patients (%) who only 03mg | Img 3mg Sham
received PDT before the study Nw 5 N=8 N=S§ N=4
Moothl [ 4(80%)_| S(€2.5%) |3 (100%) | 3(75%)
R derst Month 6 4 {80%) | 2 (25%) 3 (100%) | 3(75%)
csponders Mooth 9 3 (60%) | 5(62.5%)_ | 3 (60%) 13 (30%) : :
Month 12 4 (R0%) | 3(37.5%) | 3{60%) 2(30%)

Petients who loar < 15 leters of vision.

Number ¢ Patients (%) who { 0.3 mg img Imp Sham
enly received PDT durlng N=25 N= 28 N=29 N= 1%
the study .
Meonth 3 22 (88%) 21 {73%) 20 (69%) 30 (77%)
Resporders* Month 6 22 (88%) 18 {64%) 16(57.2%) | 19 (48.7%) |
Month 8 18 (724) 17 (60.7%) & 15(51.7%%) | 18 (46.2%)

o Moath 12§ 18 (72%) | Y6 (57.01%) [ 15(51.7%) | L5 {46.3%)
Palients who 3ost < 15 ketrers of vision

Number of Patients (%) who |03 mg i my 3Img Shamn
received PDT before and N= 13 N=12 N= 14 N=12
during the siudy _
Month 3 12{92.3%) | 9(75%) E0 (70.4%) i 8(66.7%)
Respondars? Month § 12(923%) | 9 (75%) 11 (7B.6%)_{ 6 {50%)
dMonth ¢ 11(84.6%) | 11(91.796) } 13(93%) [ 6(50%)

Month 12 10 (36.5%) _ | 9.(75%) 8§ (57.1%) 5{41.7%)
TParents who fosi < 15 [cniets of Aeion,
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Mean Total Lesion Size, CNV Size and Leak Size - Study 1004

03 mg 1mg Img Sham
n=144 n=146 n=143 N=144
Tota! Lestan size’
Baseline 16 44 3.6 4.4 i
| Week 30 5 5.4 5.8
Week 54 5.5 6 7
Total CNV Size’ e
| Bascline 3.1 EX 32 3.9
Week 30 4 4.5 o)Az 5
Week 54 - 4.7 S 5 58
“Total Leak Slze! B
Baselioe 3.2 36 3.5 3.7
Week 30 38 19 4.2 4.9
Week 54 . 4.1 4 4.9 52
size given in DA (disc arca) i

Reviewer’s Comments:

The increase in the total lesion size, total lesion size and total leak size at week 54
appears to be fess in the 0.3 mg group compared to sham. Clinically this
correlates with the vision resulls which demonstrate that there &s lesy visuad lozs
in the drug groups compared fo sham.

Vision Gain = Study EOP1004

0.3 g Img 3wmg Sham
a=i44  |n=146 n=143 | N=14d4
Number of Patients (%)
Vision gainz 15 letters” | Yes 12.(8%)y | 10{7%)___| 6{4%) L (1%)
p-value 0.0063 .01 004 | -
Vision gain > 0 leteers” Yes 49 (34%) | 51 (35%) 33023%) S 25(17%)
p-valug 040006 0.002 : 0.17 -

!paticals who gained = £ letters of vition from baseline to 34 weeks
*paticats who gaincd 2 U lerters of vision fivin buseling W 54 weeks

Reviewer’s Commen(s:

There is only a small percentage of patients in euch treatment group that show a
clinicaliy meaningful increase invision. This is expected based on the disease
process being studied.
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Clinical Review Section

D. Efftcacy Conclusions

The submitted studies in NDA 21-756 are sufficient to estabiish eflicacy for the
use of pegaptanib sodinm 0.3 mg in the treatnent of the neovascular tun of age-
related macular degeneration. The two phese 3 studies show replicative results in
) the akility of pegaplanib sodium to reduce the dsk of vision loss in putients with
| neovescular AMID by approximately | 5% when administered cvery six weeks .
| compared to sham. H

APPEARS THIS WAY
OH ORIGINAL
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Clinicat Review Section

VII. Tategrated Review of Safety
A Brief Stutement of Conclusions

The majority of safety concorns raised in the review of this npplication are fikely
attributed 10 the procedure required to administer pegeptanib sodium and net the
druy product itself. The majority of adverse cvents seen in the database are those
commonly seen with intraocular procedures including intravitreous injections.
‘There ase no signals noted in the database submitted to raise a concern over the
unacceptable sufety of this drug product. However, there is considerable concern
raised over the rate of endophthalmitis seen in these tals. Since the casex
reported wers, in fact, infectious in nature (not sterile}, this event is wmost fikely
due to contamination during the procedure itsedf and not the drug product. The
injection procedure used 1o adiminister this drug product may require refinement
befare the safety profile is considered aceepiable,

B. Description of Paticat Exposure

In the overail developraent prugram, almost all patients received doses of either
0.3, 1 or 3 mg of pegaptanib sodium as intravitreous injections. A sinall pumber
of patients received doses of 0.25 mg (3 patients), 4.5 mg (3 patients), or 2 mg (3
paticnis).

Number of Patients per Treatment Group in Completed cohorts in the
Pegaptanib Sodtum Development Program

Number of Paticats 83mg |1mg -_C’Llr}g Sham injection |
Controlled exudative AMD, all paticats. 295 301 296 298
Non-controlled exudative AMD, all patients’ { 0 3 61 [

DME Paticnts’, EOP 1602 9 o tio 1

Overall Total 295 304 367 | 298 ;
“Inclodes 0.25 g, 8.5 mg and 2 mg doses rom sudy NX109-01; T Gnly the vomnplaied cohort

from study EQFI1006 is included , * Sunly EOP 1008 ix nor included 15 it is angoing and kas not beer pomasked.
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Number of Injections Admiristcred

Taisl number of Injections 03mg | 1mg 3 mg Sham injeclion
Studies 1003 aad 1004 AMD 2478 2568 | 2499 2557
| Phase 172 exudative AMD stadies 1] 3 |62 4]
Study 1006' exudative AMD Q [} 218 0
. Study 1002° DME 0 [} 53 [
! “Tociudes 0 25 mag, 0.3 mig and 2 mg doses from stidy NXI09.01, T Only the completed oot is included ;
' 7 Srudy EOPI00S fs aot tncluded as it is ongoing 4cd has aut been uamasked.

Almost 1000 patients bave been treated at or above the recorvmended dose (0.3
mg) for beyomd 1 year at the time of NDA filing.

. Number (%) of Patients per Treatment Group Receiving the Specified Number
' Number of Study Treatments in the Week 54 Cohort of Studies EOP1003 and

EOP1004
"Number of Trestments* 03mg | 1mg Img AWl Doses| Sham
N=285 N=301 N=29% N=892 N=20R
i A1) 2D 3 1S 21
2 o 1{0)y 301 Hn iMm O
3 ) ) 31y 14(2) () .
4 . Dy an 20 [T 5(3)
5 ) 2(1) 3@ any O
6 . 3(2) 5(2) 2) 17(2) 2
17 8(3) 10{3) 12 (1) LIE)] 3(1)
[ I3y | 248 35(12) | 95(11) 28()
9 227(77) 249(83) 227(¢7) 3 103(7N 248(83)
Total number of tre: 2478 2568 2459 7545 2557
Mean 54 8.5 3.4 8.5 8.6
SD 15 ia 14 14 13
Median %0 o.0 2.0 90 50
- 19 19919 1.6 19

€ Pegaplanib sodium inmavilreous injection or sliam weatinenl
837 3

C. Methods and Specific Findings of Safety Review

! All safety data were reported for the safery patient populaiion which included all patients
; whe had received at least one study drug injection. Only data celating to the frst year

i of study treatment were analyzed for {his ceview This included alt adverse evenls up ta ¢
i wecks after the week 4% injection for 2]l patients who reccived an injection at week 48 ar
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Clinical Review Section

378 days post the Frst injection for afl other paticnts. For paticnt deaths, the cut-uff dute
for inciusion in this report on the first part of the siudy was within 42 days (6 weeks} ol

the weck 48 injection.

Overall Summary of Adverse Events ~ Safety Population — Studies EOP1003 and

EOP1004

Number of Patieuts {%) 0.3 mp Img Inmg Sham
n=295 n=30) u=296 N=298

Patients wath at least one AE 286 (97%%) 286 (05%) 288 (97%) | 283 (95%)

Patients with at leust one ophthalmic AE { 269 {9]1%) 270 (90%) 270{1%) | 254(85%)

(study eye) -

Patients with af least one SAE S5 (19%) 50(17%) 64 (22%) | 45 (15%) _

Paticuts with ann AE {cading to treatmemt | 7 (29) 5(2%) 10 (3%) 7 (2%0)

intermption or study discontinuation

Adverse Events Reported in 2 1% ol‘Subjects in Any Frestment Group — Safely
Population — Studies EOP1003 and EQP 1904

MNumber of subjects .3 myg mg B mg Shom
fystemn orgasn class and preferced te =195 N—302 =296 =298

R2{1%) 5 Q%) 12 {4%%) & (3%)

T{<i%) B3 (19%) S (2%) DO%)

la (%) b (1%) (%) Tz |

B (i%) | (<1%) 1 (1%) v ¢
oeardial infarction 3 (1%%) 2 (1%) 2 (%} B (1%}
ronary atery discase NOS 1 (=1%) D (0%) L {<1%) [} {1%)
B (1%) Ba%) IRED)
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4 (8%)
1{71%

{IB (6%}
23 (8%

NVitreous d ent

Conjunclival edema i &%)
Comea) epitheliunt disesder 17 (6%%)

Comeal epatheliumdefeet i . LBI6% .
!yclidedmm 12 (4%) 7 (6%5) 13 (%) |

7 (2%) 18 (3%) 3%) 2 (3%}
16 (2% 3 1

yelid prosis IS 2%)
cralifis %)

ular hvpertengion 4 (1%%) 2%y 7 €2%) b(2%
'pederior ulc opacification 2 (]%) P (1%5) H {1%%) 12 (1%}
Pupillasy reflex impaired B (1%) B (1%) Thaw) 5 @%)
ctinal artery embohsin e passy [ {0%) e 20%) RO%
reus lipoides {<L%) 1 {<1%) D (%) 1(<1%)
¢ 2ley; (<1%) 0(0%\ 2 (1%) 3 (1%}
Eyelid nrargin ciusting (<1%) (‘fl- %a) L2 0%) Bi%)
ycular edemna <1 %) 1%) B (1% M (L
ctinal scar o 1 (<1%) E % ) E 255
rythemn of eyelid 10 (6%) T =ty XA BC%
Page 54
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fumber of subjects 3 oy 1 myg 3 mg Sham
System orgau class and preferved te =295 N=38) N=296 =208
K omeal scar 0 (0% {=1%) T (<%} 3 (1%)
it sdbesions 0 (0%} (<1%) 3 {1%) 0 (0%
h W (G%%) (1943 (V%) 1 (<1%)
vertis NOS % (0%) b (1%) i (<1%) (0%}
z3trolntestinal disgrders

eai refiux discase 6 (25 |
[Abdominal paia NOS F (%% [ (1%) It (0%3) B (1%)
[Hiatus hernia 1(<1%%) 0 (0% B'(1%) I (<124)
Abdominal pain upper 0 (%% I (<1%) B (1%) AEA)
Bliverticulitis NOS 6 (0%) 1{<1%) 1 (1%) 4 (1%)
Kieneral diserders snd administration slte conditivns
ali (1%} S N 5 ) B(F%)
ia PR 5 (2%) h (%) B (1%)
Ruenza like illnexs {<i%) _p(%} 0 (0%4) R(1%) |
Malaisc (<1%) 1 (<1%) B (1%) o (%))
A stheniz T(<1%) (%) E (15%)
Imroune system disorders i
Orug hypersensitivity 2 {1%) 2% 3% B (1%)
Seasonal allergy B (150) 0 {0%) 5 (2%) 6 (2%%)

fections aud infestatigne

ract infection NOS

| (1%

TTR(%)

1] (4%

B (1%} |

T {<1%]

2 (1%)

A4 (1%}

2 (1%}

| {<1%;3

2 (1%)

> (1%)

X {37%)

1 (1%)

3.(2%)

1 {<1%)

P (%)

B(1%63 ...

8)

badder infection NGS 0 (0%) D) D
mfection KOS 0 (0%) 1 {<1%} B (1%} _ |
nrdeolam ¥ (%) 1{<1%) D {t%%)

visoning ard procedurat cormplications

{1%)

b (1%
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Numbzr of subjects 3 mg I g mg Eh-m
IS organ clats aad preferved f=295 =361 =296 =298
KComeat erosion V0% i (2193 B (1% It (=1%
Musclo strain 0 (0%4) 1 (<1%) (1% By
i —
cight increased D (1%} B (1%) % (2%) 3 {1%
sight decreased i (<i%) sy (2%) (%)
Gemme-plutamyltransferase incrsased |1 (£1%) 10 {0%) {0%) 3 (1%%)
Merabollam and nutrition disorders
choleslerolemia P 2%) | TYEA) B 1%y B (3%)
P F il%i Eiw.i EEW.E !ﬁ u%g
3 (1%) (1%) (1%) H(%)
B (1%) § {<1%; EXERD) i)
ustnloskeletz] and coanective Lissue disurdern
124y 1 (4% 17 (6%)
X 10(3% %%} Ay !
| —— i
[Pain in Jimb 2 (1) [7 (22%) bW 6 (2%)
Aathiitis NOS sggravated i (<1%) [2 (1%C) 6 (2%} 3 (1%}
Osteoarthritis NOS (<1%) 5 (%) 3 (1%} 1 (<1%)__
Osteopurusis NOS (<1%) 2 (1%) 2 (1%) 6 (2% |
Y oculized osteonrhntiy (0%} B i B (1%) B (%)
Neoplaims berign, malignant and unseevifled {incl cysts and polyps)
Basal cell carcinomn — W (1%) R 4(1%) 5 (2%)
Prostale cancer NOS 2 (2 %) 2 (1%} 1 {<1%%) 3 (1%)
kin carcinoms NOS Wiisy 0 (0%) | (<10} 2 {1%)
ung cancer stage unspecilied (exsl } (0%} I (0%) B {1%) (1%}
etastatic tumours to Juug)

b (0%}

fit (4% (2% 1o 3% 11 (4%
T T Raw B3y Bl B (3%}
(1% B (1%) 1 (0%) IT(<1%)

a] failure NOS !«m} eetby

thoracic and mediastine! disorders

15 (6% Emm% -~ Enw.; .
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Clinical Review Section

umber of subjects .1 mg 1 mg !
organ class and preferred lermiN=219% =301 !
— i
it obstructive sinvays discase B (1%) 1 (<1%) 2 (1%2) i
NOS {1%) 3 (1%6) 8 (3%) 8 (%)
istaxis B(%) | _R(1%) 3 (1%4) 2 (1%)
it . Ba TEa% S (%% %5) |
ic obstructive airways disese |1 (<1%%) 4% rO%Y RO
e xazerbaled .
DATY ( i b (0%) 2 ¢L%) 3{1%) B (154)
n and subeutsneous tisvue disarders
Cutis laxa B {i%} (i%) 2 (1%) B (1%)
Rash NOS b (1% (2%} [3 (1%} B (1%)
. [Vascular disorders
Flyperiension NOS i3 (5% 13 EA} _ B9{10%) 2 (T
Ergmcmkm NOS T L €<i%) 2% Ei S N Y

Reviewer’s comments:

Adverse events seen more frequently in the 0.3 mg group versus sham are highiighted.
The mafarity of the mosi frequentily occurring adverse pvems (ie. >10%) in the drug

H . group are those commonly seen afler intrancular procedures including injections.
Anterior chamber inflammation, vitreaus flouaters, vitreous opacities and ingreased
intraccular pressure are reported ar a much higher rate in the drug groups than in the
sham arm. This inay be due ra the lack of intraocular penetration in the sham group,
however, a drug cffect cannol be rided out.

Discussion of Vision Threatening Adverse Events:

Endophthalmitis

: Endophthalmitis was experienced by 12 pegaptanib sodium-teated patients; no cases
vcemsred in the sham-treated patients. Four (4) additional events of endaphthalmitis were
reporied in pepaptanib sodium-treated patients in the ongoing controfled studies us of the
data cutofF date of 26 Septemnber 2003, All 16 cases occurred in the stuily eye and
occurred within onc week of injection.

The injection procedure as originally deseribed in the study prowuols was revised in a
protocel amendment to reduce the risk of endophthalmins.
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The amendment required use of:

1. sterile preparation and drape similar to that used for routine intraocular surgery, and

2. use of either pre-injection topicat ophthalmic antibiotic drops far three days prior to
1be injection OR a 10 mL povidone iodine flush inuncdiately prior to injection,

Three of the sixteen (3/16) cases of endophthalmitis occusred after the amendment was
distributed to the sites.

Reviewer's Commeats:

The rate of endophthalmitis seen in the phase three trials & much higher than expected
Jor an intravitreal infection. It is approximately 10 fold kigher than the rate seen in
cataract surgery. This calls in to guestion the approprivtencss of the technigue used to
administer this drug. Despite the change in the injection pracedure instituted (o reduce
the risk of endophthalnitis there is stil a significamt risk of this adverse ovent.

APPEARS THIS WAY
ON ORIGINAL
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Clinical Review Seciion

Retinaj Detachment

The incidence of 3tudy eye retinal detachment in the ficst 54 weeks of Studies EOP1003
and EOP1004 was 0.6% (5/892) in the combined pepaptanid sodium and 0.3% {1/298)
in the sham groups One patient received 0.3 mg. 2 patients received 1 mg, and 2 patients
received 3 mg pegaptanib sodium.

The onset of thess events did not correlate with the number of treatments reccived, since
the detachments occwred after the third (two patients), founh, six or eighth injection. The
cvent onset varicd from 7 to 137 days afier the last injection. Two of the patients hud
detachments that were exudative/hemorrhagic in nuture, which may liave been secondary
. 10 the underlying discase process; these detachments did nut have a rhegmutogenous
compunent. The detachment of a third paticat was attributed to proliferative
vitreoretinopathy and contracture of the retina.

Retinal Tear

Four of 892 patients (1).4%) receiving pegaptanib sodium (2 receiving 0.3 mg; 2 reeeiving
3 mg) and 1/298 (0.3%) receiving sham treatnent experienced a retinal tear in the study
eye during the first 54 weeks of Studies EOP (003 and EOP1004. In all § cases, the tcar
was diagnosed at the study visit one week postinjection

. For the 4 patients who were receiving active treaiment, the tears occumed after the

i second, fifth, or sixth (two patients) injection. Four patients were treafed with laser

! photocoagutation and one received no treatment, None of the patients progressed to
relinal detachment and none discontinued treatment dus to this event. There were no
relingl tears in the fcliow eye.

Traumatic Catayacts

Five patients developed a trawmatic cataract during the frst 34 weeks of Studies
LOP1003 and EQP1004, alt of which were ixtrogenic in nature. In 4 ol these putients
there was cosntact and/or penetration of the [ens with the intravitrcous ingection needle;
two of these events occurred on the same day ut the sume investigational site (1003.093).
in the fifth patienl. an auterior chamber paracentesis was performed due to increased 108
after an intravireous injection, and the paracentesis needle punctured the anterior leas
capsule, All of these parients subsequently had a cataract extraction, und u)E but onc
continued in the study; the remaining patienl requested (e be withdrawn from the study
after eataract surgery.

Retinal Artery Occlusion

Centl retinal artery ocelusion (CR}\O} in the study eye duriug the {irst 54 weeks of
Studies EOP1003 and EOP 1004 was seen in 4 patients, 1 recciving 0.3 oy pepaptanib
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Clinical Review Section

sodiun and 3 receiving | mg. All 4 cases were transicat closures of the central artery
which were associated with increased [OF immediately following an injection. AR were
treated with, and resolved after, paracentesis. These events oecutred after the first, third
or sixth injection. AN avents reselved without sequelae and all 4 patients continued in the
study.

In addition lo the 4 study eye cuses described above, one patiemt receiving pegaplanib
sodium 1mg presented with 8 CRAQ in the fellow eye 28 days afier the first injection.
The palient was treated with paracentesis and ncetazolamide.

Deaths

Twenty-five deaths were recorded in the Week 54 cobort of Studies FOP 03 and
EQP1004, 19 in patients recciving pegaptenib sodium and & patients receiving shany. The
incidence of death in all pegapianib sediurn treated patients in the Week 54 cohort of
Studies EQOPLO03 and EOP 1004 was 2.1%, with the rate in sham-treuted patients from
these studies being 2.0%.

Number (%) of Deaths in the Week 54 Cohort of Studies EOP1003 and EOP1044

03mg Tag 3mg__ ¥ Sham T

N=295 N=301 H-236 1 N=29% _
EOP1003 Wk 54 Coborl 21SI(1.3) ALY Aoy LaAnsige .
ECOP' 1104 Wk 54 Cobort Mi144(2.1) 6”46!4.11 31183{2.1) 2{545({4)

Death Listing in Pegaptanib Sodinm Stodies by Treatment Group

Patient [dentifier Az [T Study Last Trite | Cons) of Dealh
Gender | Group Day of Death (Mrays) | (Investigator Term)
Death
Week 54 Colior! of Studies EOP168) and EOFi004 i R
EQP1003-108-007 82/ 0.3 g 312 17 Myuocardiul Infarction
EOP1003-136-01 1 8ox 0.3 mg 130 1t . Brain Hemorrchepe _
EOP1004-021-010 6RM 03mg 231 20 Cardiac Arrost
EOP1004-048-002 oM 03mg_ [ 185 17 Abdominal Aostic: Ancurysin__ |
EQPi004-050-612 7681 03mg | 140 53 1" Acpte Mveloid Leukernin
EQP1003-130-001 T5/E Lmg 358 22 o] Heart Ateick
EOP1003-136-005 T4 img 281 3: .| Stroke I
EQPID04-008-018 85 tmg 228 19 Ancriz .
| EOP1004-015-062 THEF tmg 1307 34 Pagumunia; Worsening Chronie ]
Hranchieo ; Wersening
Mycobuciorium Avium
. Complex Pocumonis ]
EQP10N3-033-006 8&TF i mg &2 a0 Aoriic Stenosis, i
- b Ladigpulmonary At
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EQP1004-041-061 SVF 1my 187 53 Renal fajture; Septicemin;
; EQP1004-050021 82/M img 323 48 Pomly Differentiated Large Celi)
. Lung Cancer .
EOP1004-059-006 75/ 1 mg 101 17 Metastatic Cancer
EOP1003-074-002 89/F lmg [133 183 Ischemic Cerebral Vascular
Accident .
EQP1003-104-01 T5m 3mg 195 27 Massive Gastric Bleeding |
EOP1003-035-00 82F 3 mg 227 o4 Pneumoniz
EOP1004- E 85T Img 372 36 Henal Foiture
| _Eop 026 ALF Img 256 a7 Cardiuc Arrest; Necrotic Buwel
EOP1004-034-011 8YF | dwmg tis 30 Candiac Arsest |
EQP1003-064-0i2 $HM Sham 342 3 Myocardial Infarction;
Emphyscma
EQP1003-098-002 79 Shan 38 35 Acute Myeloid Leukemia
EOP1003-130-013 B3/F Sham | 273 3 Brouchapeupwaia ]
EOP10G3-145-0138 T2iM Sham 3530 ’7 Metastatic Lung Cancer;
Multiple
. Bleod Clots i
FOP1004-023-012 [ Sham 335 79 BladderCapger |
EOQP1004-040-063 T Sham 328 27 Pelvic muss
| Deaths Other than in Week 54 Cohort of Studies EOP1003 and EOPI004* N
I EOP1005.0240t o masked | 52 11 Acute Myocaedial Infarction
EOP1004-£41-010** TE 03my [ 393 E Gaatric mef
EGP1GO3071-005%¢ ot | 1 me A7 136 Cardiorespiratory Amest__
EOP1004-016-017 1M m 431 ) v ee . }_Myocardial infarction ]
(| EOP1000-006-001 85T Img | 74 i8 Myocardial Infarction
EOPI1002-HUD-02 BE 3 67 126 Mullisystem Orpun Failure
EOP1003-093-005+ 74M 3mg 40! &l Septic Shiock; Intestinal
Neomsis .
EOP1003-119-012°° 15iM Img 381 47 Probable Ischemic Heart
Disease
EOQPIDO3-093-018 9W Sham 353 42 Pulmonary Embolism .
EOP 1004-006-034%* 3mg 415 in i_Acute Respiratory Failure |

*Study treatrent for padietsts in E(JPIDO'; and FOP1004 given for the Weck 54 period
| ** No study trcotment after Week 54 1 1

Reviewer's Comments:

The death rare in the pooled phase 3 studies is consistent across the treatment groups. The 233
death rate is likely due to the population sivdied in these trivls und not die to the drug or
procedure.
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Clinical Review Section

Concomltant POT Use

Number (%) of Patients with and Ocular Adverse Events >10% and/or
Events that May Have & Significant Effect on Vision in the Study Eye by
PDT Use - Study EOP1803 & KOP1004 - Safely Population

Event D.Jﬁ_ 1 3 g Al Doses Sham
| POT after 1% injection | Yer ) N=56 N=sg N=166 Nebd
No 24 N=243 =237 N=T726 N-=23d
Eye Pain PDT 23(41%) 22(37%) 67 (104 25 (39%
No PDT 74 (30%1 B3¢3s%) 1237 133%) 58 (25%4;
Punctate Keralitis ¥ 2) 19134%) V7 (29%) 34 £33%) 12 {19%)
RNoPDT J2{29%) &1 (34%) 232 (52%}) 7 (29%) |
Vitrcous Flosters PO 2{30%) 15 (29%) | 54 (33%) (9%),
NoPDT 1433%) 28 137%, 240 (33%) 7(7%)
Visus) Acuity Redseed | FDT___ | 5(2T%) 1 14 (€4 {43265 | 27 (12%a)
No PDT 2(13%) 3K (6% 123 (47%) 44 {15%}
Axierior Chamber PET 2{21%) 14 (24%%) 47 (25%%) 5 (R%)
trflaramanion R
No PDT 30¢e12%) 25 (11%)- 86 (12%) 12 (5%)
Cateract__ PDT | 7 (1a%) 1607 Tl Mows  ogeny
No DT 34 (22%) 53 (22%) E17 Q0%) 45 (199
Visyal Dhsturbance NOS | PDY afit% LG €27%3) 3o 18%) {14%)
No PDT 33 (11%) 24 (10%%) 87 (12%) 4 (1056}
Viftcous Opacilies PO L1 (2084 F(14%) 4 (1830) {5%3)
L No PDT A5 {15%) 40 (20%2) 35 (19%%) 3 (10%)
Photophobis PiY; 3 {5%) Jo05%) | 20029 T01%)
o PDT 16 (7%) 20 (E¥o) 32 (3%) 16 %)
! Vision Blirred PO G115 3 (3%%), 20(12%) 5 (8%)
No POT VB (7%%) 12 (5%9) 46 (6%a) 2 (4%
Comeal Edems DT 2(5%) 3(3%) 14 (B%) 3489 |
bo POT 21 (74 32 (14%) T (10%) 6 {7%)
Retinal Hemorthage PD1 3 (4% 3% 14(8%) | 6{9%)
Mo PDT 20 (85%) & (7% 23 [6%) 19 ¢5%)
Endophrhalmitis  { PDT | (2%) [ (%)
Mo PDT 5{2%:) 3 (1%} {1%) 1 (2%}
"Reinel Detachaent VDT [ 1(2%). [} (1%) —
Mo P07 1% 1{0%) 2 {1%) & (1%) ]

Reviewer’s Comments:

Those adverse events oceurring ar a higher rate in the group administered PDT
during treatment are highlishted. There wos an increused risk of the majority of
ocular adverse events whick occur = 10% of the populution as well the
maforily of events considered vision threatening when concomilant PLT was
administered,
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Clinical Luboratery Evaluations, Vital Sigus, ECG’s

Number (%) of Patients with Laboratory Test Abnormalities Meeting the
Primary Criteria Occurring at an Incidence of > 1% in Any ‘Treatment Group,
Witheut Regard to Baseline in the Week 54 Cobort of Studies EOP1003 an

N EOP1004

1]

‘i Labotatory Test] Units Primary T03mg | 1mg 3 mg Al Doses| Sham

Criterla
Hematology N=203 1 Na299 | N=293 | N—88%5 N=1%5
Hermoglobin phdl <0,8xHL 3 &2) 1003} 192y )72 _
Platclets 10E9/L <75 5(2) [) 0 IO N
Neutrophils I0E&T. »15UIN | 50 1(0) [1¥3) 12 (8 5¢2)
{Abs)
Eosinophils {0E6/L =»1,5%x ULN | 8(3) A1) 2(1) 14¢2) 12(4)
(Abs)
Cosinophils % >LSxULN | 11(4) (2) 5(2) 23(3) 20(7)
Liver Function N=295 | N=301 | N=296 | N=892 N-208
GGT UL [ =3xULN 52 5(2) 1144) 22(2) 4(1)
Rena! Function N=295 | N=301 | N=296 | N=892 N=208
BUN T pMOL/L [ >T3xULN {1033y | 11y | 12¢4) 33(4) 2)
Creatining [ p MOLA, | >1.3xULN ] 8(3) L33) 9(3) 27(3} 11(4)
Electrofytes N-295 | N=301 | N=296 | N-892 N~298
Polassium MMOLE | >11xULN | 6(2) B(3) 14(5) 28(3) 8(3)
Carbon dioxide | MMOLA. | '<095LLN | 1(0) 5(2) 4(1) 101 [ 2(D
l. > LIXULN | 5(2) 400 [ 7@ 16 (2) a{
| Phosphorus MMOL/A | >11xULN | 3(1) I 8(3) 14(2) 5(2)
W=No. patiems evalvable for boratosy tests
BL-Daseline

ULR={Ipper limit of formsl

Reviewer's Cominents:
There are no dose dependent changes in laborarory values noted,

Vitsl Sigas - Studies EQPI003 & EOPI004 — Safety Population

Reviewer's Comments:

There were na clinicatly significant changes in diastolic: or sysinlic BP,

i rsmdpemfure or pulse in any of the treatment groups during the first year of this
; study.

1
1
1
i
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n. Adequacy of Safecy Testing

The datsbase submitted in this NDA is adeguate 1o assess the safety profile of
pegaptanib sodium.

: APPEARS THIS WAY
0K ORIGINAL
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Clinical Review Section

Smrnmary of Critical Snfety Findings and Limitations of Data

The majority of safety concerns raised in the review of this application are likely
attribuled to the procedure required to administer pegoptanib sodium and not the
drug product itself. The majority of adverse evenls seen in the database are those
commonly seen with intraccutar procedures including intravitreous injections.
‘There is concern raised in this databnse over the rate of endophthalmitis. This
event is most likely due o contaminuion dudag the procedure jtsell and not the
drug product since most cases were infectious in mature. The labeling will need to
reflect the risk of this administration related adverse event and the importance of
the use of sterile technique. Fhis will allow for physicians and patients to be
adequately informed about this risk and steps to take to minimized its occurrence.

Vill. Desing, Regimen, and Administration Issues

IX.

Adequate dose ranging studies were conducted during drug development. The 0.3 mg
dose of pegaptunib sodium hos bean demonstrated to be safe and effective in two
controtied phase 3 tials, The dosing interval { every 6 woeks) chosen by the applicant
waos not vacied during the development program, therefore there is po clinical data
available to assess the adequatcy of this dosing interval,

Use in Special Populations

Al

Evalnation of Sponser's Gender Effects Analyses and Adequacy of
Investigation

The sponsor has adequately evaluated gender effects on both the safety and
efticucy cutcomes. Sub-group analyscs did not reveal any diffecence in the
primary cfficacy endpoint between males and females, The safety pofile seen in
male and females is similar. The types and rates of adverse events scen in the two
RIDUPS are consistent

Evaluation of Evidence for Age, Race, or Ethnicity FEffects an Safety or
Efficacy

The trials for this indication were conducted in a population that was
overwhelmingly elderly and white. This is reflective of the poputation which is
mostly alfecied by this disease and dous not reflect an issue with recruitment.
The number of patients outside of this demographic were too small to make any
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definitive conclusion about the safery and efficacy, however based ou 8 subset
analysis it does not appear that there is any age, race or ethnicity effects.

Evaluation of Pediafric Program

Pediatric trinls bave not been conducted for this drug. The indication being
sought is for age~related macular Jegeneration which is a diseuse scen exclusively
in the adulf population.

Comments on Datu Available or Needed in Other Poputations

The demographics of the patients enrolled in the triat during the development

prograin for this product are representative of the targeied population. ‘There ix no
agditional data need from ather populations.

Conclusions and Recommendations

A

Conciusions

‘The submitted studies in NDA 21-756 are sufficient 1o establish efficacy for the
use of peguptanib sodium 0.3 mg in the treatment of the neovascular form of age-
related macular degencration. The two phase 3 studies show replicative reselts in
the ahility of pegeptanib sodivm o reduce the risk of vision losy in pauents with
neovascular AMD when given cvery six weeks compared to sham.

Recammendations

NDA 21-756 is approvable from & clinical perspective the treatment of the |
neovascular form of age-related macular degeneration pending the receipt and
review of the 120-day safety update, labeling and revised doug product
specifications.

Appendi_x

A,

Other Refevant Mitertals
The labeling for this drug product will be contained in a separate M. O. review.

Page 69
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MEDICAL OFFI{ER

Wiley Chambers
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MEDICAL CFFICER
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Medieal Officer’s Review #3 — Labeling mnd Postmarketing Commitment

© Application Type DBLA

Subnnission Mumber ) 125156

Primary Reviewer - Rhes Lloyd, M.D.

Date of Lubeling Submission Tune 28, 2006

Daie of Postmarketing Commitment

Subrission Tune 29, 2006
Date of Labeling Review . Tune 29, 2006
Name Lucentis (ranibizumab injection)
. Appticant Genentech, Tnc.
i | DNA Way

Sauth San Francisco, CA 94080
650-225-1558

Submitted

The applicant has submitted labeling based an previaus review, internal discussions and
correspondence hetween the applicant and the Office of Antimicrobial Products with
revisions to Section 12,2. In the sccond sentence of paragraph 2, the word “months™ was
capitalized. In the lastsentence of paragraph 2, the phrase,” C
was replaced by “Foveal retinal thickness data.”

Also submitted, as agreed during the 29 June 2006 teleconference between the Agency
and the appficant, are the following additional Postmarketing Commitinents:

1. Submit the final Clinical Study Rep-ort from Study FVE3689 by 30 June 2008,
2. Provide safety and efficacy data from a 2-year adequate and woll-controlled

clinical trial of a mutually acceptable design exploring multiple dosing
Fequencies of Lucentis. The timelines are outlined below:

Protocol Submissicn: 14 November 2008
Study Start: 2] September 2609
Final Clinical Study Report: I Aprit 2013

Reviewer’s Comment:
Accepiable.

Petitioner Fresenius Ex. 1051, 0282
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Recommendations
It is recommended that BLA 125156 be approved with the labeling contiined in this
review.

The application supports the safety and effectiveness of Lucentis (ranibizumab injection)
for the weatment of C ~ 3 neovascular & —— 3 age related macular degeneration.

e

g Lz
cc:  William Boyd, MD L.57 &l _
Wiley Chambers, MDD P8 & £ 3orin
Janice Sorcth, MD
Mark Geldberger, MD, MPH
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BLA 125156 Lucentis {ranibizumab injection)

Deputy Division Director Review

Application Fype - BLA

Submission Number 125156

Established Name Ranibizumab injection

Trademark Lucentis

Therapeutic Class Vascula.l"er!duthelial growth factor
(VEGT) inhibitor

Applicant . . Genentech, Inc,
1 DNA Way
South San Francisco, CA 94080
650-225-1558

Prupnsed Dosing Regimen
Lucentis is {0 be adininistered as an mh’a\nTcai injection 0.5 mg (0.05 mL) every one to three
months.

Indication
Treatment of ..~ 3 neovasculare. — 2 age related macutar degeneration

Iotended Population
Adults with neovascular (wet) age-related macular degeneration

- Formulation

. lngie WRESEATT T LT L0
Ramblzumab — Active ingredicnl
o, a-irehalose dehydrate | [~ ) 7T _
— histidine HCI

. — a . Eur.
L. — 12 USP and Ph. Eur.
| Polysorbate 20 . NF and Ph. Eur.

Water tor Injection L 3 USP and Ph. Eu_r.

¥ Target fill volume of mmw por vial.
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EXECUTIVE SUMMARY

Recommendation on Regulatory Action

Lucentis (ranibizumab injection) with the lsbeling changes listed i in this review is recommended
for approval for the freatinent of . —— .2 neovascular T - 71 agerelated macular
degeneration. :

The applicant, Geuentech inc. has conducted tuce adequale and well-controlled studies,
FVF2598g, FVF3192g, and FYF2587g which demonstraled statistically and clinicalty significant
differences in the propartion of subjects whe lose fewer than 15 letiers in best corrected vision at
12 months cotnpared with sham treatment.

Recommendation on Pnstmarketmg Actmns

Risk Managenient Activity
No posl markelng risk managoment m:twlty beyond the usual collection of a.dvc.r"e
events is recommended. .

Required Phase 4 Commitments

'S 7

——
\\
L— i IR )
Other Phase 4 Requests .
There are no other Phase 4 requests.
Suemmary
Established Name ranibizumab injection
(Proposed) Trade Name Lucentis (L5 mg
Therapeutic Class - vascular endothelial growth factor (VEGF) inhibitor
Route of Administration intravitreal injection

Age Related Macuiar Degeneration (AMD) is clinically manifest in two distinct forms: the non-
exudative {dry) or the exudative (wet) form of the disease. The etiology of the disease is such
thet new abnormal blood vessels prolifarate from the choriocapillaris through defects in the
Bruch's membrane under the retinal pigment epithelium (RPE), forming aeovascular membrancs.
These new vessels leak serous fluid and may give risc to serous and hermorrhagic detachment of
the RPE and neurnsensory relina and may stimulate librous disciform scarring with subsequent
loss of central vision.

Neovascuiar AMD is churacterized by CNV in the macular region. Vaseular endothelial growth
fuctor-A (VEGF-A) has been observed in surgically cxcised human fibrovascular lesions. It is

Petitioner Fresenius Ex. 1051, 0288
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BLA 125156 Lucentis (ranibizamab injection)

reasonable to suggest that active forms of VEGF-A are targets for therapeutic intervention in
ncavascular AMD. .

Efficacy

The three phase 3 studies submitted, Study FVF2598g, Study FVE2587g, and Stdy FVF3192g
were designed to demonstrate the safety and efficacy of Lucentis (ranibizumab injection) in the
treatment of neovascular AMD. All theee studies were prospective, multicenter, randomized,
double-masked, paraticl group. Study FVF2598g and FVF3192g had sham controls, and Study
FVF2587g had an approved photodynamic therapy as a control. All three studies demonstrated
clinically and statistically significant differences between ranibizumab and the controt arm.  The
ellectiveness of dosing every three months appeared to be only one third as effective as monthiy
inicctions. Based on the population studied, there does not appear to be any difference in
Lucentis’ effect based on age, race, ethnicity or iris color.

Safety

The poputation studied was predominant!y elderly and white which is representative of the
population usually affected by age-related macular degeneration, The demographics of the
patient population do not reflect probiems with recruitment.

The most common xdverse events identiffed are conjunctival hemorrbage, eye pain, increased
intraccular pressure, retinal disonder and vitreous floaters. These adverse events are oftien
associated with intravitreal injections.

Dasing Regimen and Admisistration

The sponsor has performed adequate dose ranging and dose frequency studies of Lucentis
(ranibizumab injection). Lucentis has been proven safe and effective when administered as an
intravitreal injection 0.5 mg/0.05 mi. once monthly. This dosing regimen achieved and
sustained a statistically significant difference in the proportion of paticnts who Tost 15 letters of
vision compared to baseline relative to the controt group. When Lucents is dosed every three
months, it appears that 2/3 of the efectiveness is lost. :

Drug-Drug Interactions .

in Study FVF2587g, Lucends (reanibizumab) was dosed with vertéporfin PDT.  Significant
inflummation was observed when Lucentis was administered 7 days following PDT, but not
when dosed at intervais longer than 7 days. No dug-drug interaction analyses were performed.

Special Popuiations

Subgroup anatyses did not roveal any differences in the safety or efﬁc.n:y with respect to age,
sex, baseline visual acuity, CNV lesion type, lesion size, or prior laser photocoagulation. The
population studied for this indication was predominantly eiderly and white, reflcctive of the
population most affected by this diseass. The nuinber of patieats outside of this demographic
group was too simail to draw any definitive conclusion regarding the safety and efficacy. No
pediatric trials were conducted for this druy as age-related macular degeneration is a2 discase scen
only in adults.

Petitioner Fresenius Ex. 1051, 0289
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INTRODUCTION AND BACKGROUND

Product Information
Established Name ranibizumab injection
(Proposed) Trade Name Lucentis 0.5 mg
- Therapeuttc Class vascular endothelial growth factor (V'EGF) inhibitor
Route of Administration  intravitreal injection
Chemical Class VEGF Inhibitor
fodication Treatment of neovascular (wet) age-related macular degeneration

Currently Available Treatatent for Indications

There are currently two approved drug products for the treatment of age related macular
degencration — Visudyne (verteporfin for injeclion)} and Macugen (pegapianib sodium injection).
Visudyne was approved under NDA 21-119 on Apnl 12, 2000, for the treatment of patients with
predominantly classic subfoveat choroidal neovascularization due to age-related macular
degenceration, Macugen was approved ander NDA 21-756 on December 17, 2004, for the
eatment of neovascular (wet) age-related macular degeneration.

Availability of Proposed Active Ingredient in the United States
Ranibizumab is 2 new molecular entity and has not been marketed in the United States.

SIGNIFICANT FINDINGS FROM OTHER REYVIEW DISCIPLINES

CMC (and Product Microbiology, if Applicablc)

Formulation
Reference to
ndard or
Ingredients 3 " Spécification
Ranibizumab Acuve mgred:mt r

a, a-trehalose dchydrate T ' =
= histidine HCl1 .

g £ — =2 Ph. Eur.
L — 2 . USP and Ph. Eur,
Polysorbate 20 : . o NF and Ph. Eur,

Water for Injeclion - - USP and Ph. Eur.
" Target fll volumeo. = . per vial,

Genentech intends fo usc a life-cycle appreach for setting renibizumab specifications. This life-
cycle approach will use interim acceptance criteria based upon the Hmited data available at the
time of submission. Since campaign-to-campaign variation can be larger than the variation
within a campaign, Genentech proposes a post-approvel commitment for re-evaluating the

Petitioner Fresenius Ex. 1051, 0290
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interim ucceptance criteria after three commercial post-approval campaigns (cousisting of =
minimuom of — additional lots). The re-cvaluation is expected to lake place within two years
after approval but will ultimately depend on the currently enknown manufacturing schedule for
ranibizumab Drug Substance.’

Lucentis Drug Prodici Release and Shelf-Life Specifications.

Mootode | Test Name | Acerptance Criteria T Reiease [ Sheiflife |

. 1

- _ | ) A

Animal Pharmacolugy/Toxicology
There were no significant findings in the pharmacology/toxicolagy reviews which would affect
the clinical outcome. :

Petitioner Fresenius Ex. 1051, 0291
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Page 8 of 41

DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY
Sources of Clinical Data
This review ig based on the primary reviews from the Clinical, Pharmtox, Product Quatity,
Biopharm and Statistical staff and results of the applicant supported trials for AMD condacted
under BBIND , —  Three phase 3 safety and efficacy trials were submitted to support the
indication currenliy being sought by the applicant. In addition, the results of four phase 1/2 dose
ranging and safety tnials were alsa submitted. This NDA was submitted in elecironic formatasa
hybrid CtD (i.e., CTD structure with PDF (ables ol contents), accnrdmg to ICH and FDA
guidelines for electronic submissions.

Tables o‘fCliniéal Studies

Ranibizumab
Study Deslgn (Siies) Dose(s)
Randomized i
y . . Infravitreal
double-tnasked, Subjects with . 0.3 mg (n=140),
Vi H
FVF2587¢ dauble-sham prmfomin:mlly : u'l;gla_rfm m::: :quqir!;:;th. 4.5 mg (n~140j,
active treatment- | classic subfoveal {+sham 423 aver 2 yrs, o sham injection
co‘nu;n]led neovascular injection) vertepocfin PDT (n=143)
(US, Exrope, AMD gq3wmos as needed
Australia) . 5
Subjcets with
Rapdomized, | minignatly Intyavitreal 4.3 mg (a=238),
FVF1598g . double-masked, i classic or occult Sham 216 injectivn q moa., .5 mg (n=240),
: sham-coantrofled ! subfoveal injestion max. 24 injxns sham injection
{Us) neovaseular vver 2 years {n-238)
AMD
Intravireal
Subjects with injection 4 momb
B recurrent for 3 doses 0.3 mg
Randomized, , . .
subfoveal TNV - {Day 0, Month I, B:5me
FVF3152g double-masked, 1 oo anow _ Sham 184 Month 2) sham injestion
shamiusgnoucd classic CNV injection followed by doscs (Target: 61-62
¥ secondary to i g 3 months subjects per group}
AMD ; {Mos. 5. 8, 11, 14,
i 17,20 and 23}
Subjects with Intravitreat
neovascular injcctions cvery 28
- AMD who days (+ S days}
EVF1508g Ex(tglss)mn comyrleted a Mane 0, dirough October 0.5 mg (n=066}
Geaentech Phase 2006 or until 3¢
1/2 rnibizumab ! days after prodluct
. study I _ . - faunch
Randomized, i Trtravitral 03 mg fo 1.0ng
: open-labet, Subjects with ! injections at2- or | escalating regimen
FVi2425y multiple-dose nesvascular Foue X ".' i Geweck intervals, with 7 total injAcs
sscalating AMD H ¢ max.of 5, 7or9 {n-23;
tegimens_ } o4 U .. towl injections S3mgta2.0mg |
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Page G of 41

. . " ibizumab
fstudy Design (Sites) Illﬁ:‘ iy
LS}y aver 16 weecks escalating regunen
wilh 9 totzl injxns
{n=10):

O3 mgto2.0mg
cscalating regimen
with 5 total injxns

(=10}
Tatravitreal
infections q 4
wecks, maximumn 0.3 mg (n=25),
Randomized, -subjects with of B total injections | 0.3 mg initial dose
vper-label, classic } ¢ " over 28 weeks, or | escalated to 0.5 mg
FVF2128g dose-escatation acovascular Ustet care " usual care with for subsequent
. {U3) AMD crossover to + doscs In=28),
ranibizumab vsual core (n-11)
4 treatment after 14
i . weeks
i 0.G5 mg (n=4},
Opea-label, Subiects with .15 mg (06},
X " single-dose 3 o . Single intravitreal ©€.30 mg (n—6}).
EVEIT70y escalation Reovmscular Nane 2 injection 0.50 mg (n=7),
{US) 1.0 mg (n=2}
Intravilreal
Randamized, . . . injection q month,
single-masked, Sr‘:g]::ﬂ:\:l:; Vereporfi oax. 24 injxas 0.5 mg =106
¥VF2428g sham-conirolled, P s - ieparita over 2 years, o g = )
P classic PDT {+sharo 162 . s sham igjection
— costbination neuvascular injection) in combination (n=585)
rzaiment AMD k with verieporfin
(s) Pl g3mos, as
_ H oeeded
Subjccts with H . 03 mg
CRFBUOZA |  Open-labcl | subfoveal CNV Nese Tager | | Inaviueal 0.5 mg
1201 (Papan)  sccondary to " 84 R it (Tacget: 42
AMD - n subjects per yroup)
su:i:i‘l‘: ::'h ‘ _Inn'_:witmal
N " . - injections every
CRFBQGZH Op_cn-lah‘.l pn:(_inmmantly Verteporiin 32 J month in 0.5 tng (=30}
2201 (Enrope) classic subloveat PLT mbinati ith
CNV sccondary combination wi
10 AMD verteporfin POT

Review Strategy
This review relies primarily on the results of the three Phase 3 trials submitted by the applicant.

Petitioner Fresenius Ex. 1051, 0293
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“The submitted clinical study reports, clinicul protocols and literature reports related to trials
FVE2598g and FVF2587); were reviewad. The application is in electronic format as a hybrid
CTD (i.e,, CTD structurc with PDF tables of conients), according to ICH and FDA guidelines for
electronic submissions. :

Data Quality and Integrity
There is no evidence that Phasc 3 studies reviewed in this BLA were not conducted in
accordance with ueceptable clinicat ethical standards,

There were no significant problems identified Division of Scientific Investigations (DST) audits
that are likely to sffect the data quality. The case report forms for the three studies were
provided by Genentech, and these were reviewed for completeness and quality.

Comptiance with Good Clinjcal Practices

The studies were conducted in accordance with the Intemnational Conference of Harmonization
E6 Guidelines for Good Clinical Practice (GCPs), the Decluration of Helsioki and in compliance
with relevant local and national regulations for informed consent and protection of subject rights
in the country of conduct.

Beforc initiation of the study, the original protecol, atl protocol amendments, the informed
consent documents and all supportive information were reviewed and approved by the
appropriate cthics committees (EC) or institutional review boards (JRB) for each of the centers
involved in the study. The studics began onty after receiving written approval (ram cach
EC/IRB.

Financial Disclosures

The applicant has adequately disclosed financial arrangements with clinical investigators as
recommended in the FDA guidance for industry on Financial Disclosure by Clinical
Investigators. :

There is no evidence suggessing probleros with the integrily of the submitied data.
CLINICAL PHARMACOLOGY

Pharmacokinetics — See primary reviews.

Pharmacodyuamics — See priniary reviews.

Exposure-Response Relationships

The retina is the site of disease in neovascalar AMD. Therefore, systemic ranibizumab
concentrations after intravitreat administration are not expected to correlate with efficacy.

Petitioner Fresenius Ex. 1051, 0294
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INTEGRATED REVIEW OF EFFICACY -

The study designs of the three Phase 3 studies are included in the Primary Medical Officer's
Review. Additional analyses and cross comparisons between studies are presented below. It is
recogrized that there are porential risks in comparing across studies. With respect to treatment
by an intravitreal route of administration, these studies wtilized essentially the same population.

Best Available Copy

Petitioner Fresenius Ex. 1051, 0295
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The 0.5 dose was consistently more effective than the 0.3 dose and each were more gffective than
the control group. The slope of the best fit line between manth 3 und month |2 demonstrated a
twao thirds reduced effect of ranibizumab when the product was administered every three months
compured to monthly treatmants. The month 3-12 slopes for sham were -.87, -.85, -.84. The
month 3-12 slopes for the 0.3 dose monthly were +.23 and +.26. The month 3-12 slope for the
g3month injections was -.36. For the g3month injection, this hecomes a 5 letter loss over ihe 9

month period

Best Available Copy

Petitioner Fresenius Ex. 1051, 0296
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o
H
=
¥
£
3
=
3
+ 4= Shem OCT. 297
—— 0.3 UG a3 A30 213 183 192 2t4 23 .
0.50CT 315 315 = 184 188 4 224
[—#— Sham Visual Acuty 55 55 50 A 49 44 4o
" 0.3 visust Acuity 5 55 & 24 T ... =
05 Visual Acuty & S 57 58 54 57 55

Noted above, there is no corvelation betweer: (OUT and visual acuity. Treatment with
ranibizumad results in a thinner macuia even when the visual acuity decreases. The month [2
values iflustrate this point. At month 12 for the ranibizumet 0.5 group, the nean macular
thickness has lts lowest value; however the visual acuity is at its worst.

Best Available Copy

Petitioner Fresenius Ex. 1051, 0297
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—

L— : —

This graph dlustrates that a substantially larger proportion of patients treated with ranibizumab
Injection develop thinner marulae and have improved visual acuity. While there is not a direct
correlaiion between visual acuity and macwlar thickness over the course of this study, there is a
general tendency for patients treated with ranibirumab to do both. For any individual patient,
there is no significant correlation between macular thickness and visual acuify.

Best Available Copy

Petitioner Fresenius Ex. 1051, 0298
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r I

- J

This graph presents a comparison between a change in QCT and the visual acuity at the next
visit. Although not shown, dati looks very similar for predictions of visual acuily at visits after
the next visit. The graph iltustrates that macufar thickness is not predictive of visual acuity at

later visits.

Best Available Copy

Petitioner Fresenius Ex. 1051, 0299
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Wiley A. Chambers
BLA 125156 Lucentis (ranibizumab injection)

- s

This graph iflustrates the variation in visual acuity for any given maculur thickness. While it is
expected thar thicker maculae will ultimately lead to poor vision. within the time frames of this
study, there is no direct correlation between visual acuity and macular thickness. As a general
rule, it appears that mecular thickress below 200 often leads to better vision.

Best Available Copy

Petitioner Fresenius Ex. 1051, 0300
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Wiley A. Chambers ) .
BILA 125156 Lucentis (ranibizumab injection}

An attempt was made to see if OCT critevia or vision loss criteria might have aided in the
decision to treat patients with Lucentis. Although no formal criteria have been defined for
normality of OCT, an increase in 100 microns might be considered the smallest ehange reliably
available lo use as a basis for treatment. In addition, although a 15 letter loss is the smallest
clinically significant change, a single line change (5 letters) is commonly reported for safety
parameters and was therefore investigated as a small visual acuity change. The resuits are
listed belovw:

Percentzge of Patients Meeting particular OCT or Vision Loss Criteria

OCT Mmcreased by at least 160 or Vision Loss by 5 or more letters
Month 2 Month 3 Mouth 5 Month 8 Month i2

Sham 64% 53% 5% 5% T8%
0.3 19% 8% 31% 54% 59%
0.5 5% 30% 43% 54'% S4%

OCT Increased by at least 100
Month 2 Month 3 Month 5 Month 8 Month 12

Sham 22% (1% 22% 17% - 14%
03 0% % 16% 6% %
0.5 0% 0% 6% 16% 8%

Yisicn Loss by 5 or more letears ’ .
Month 2 Month 3 Month 5 Maonth § Month 12

Sham 50% A7% 69% 9% 5%
03 19% 5% 41% 46% 5%
0.5 5% 109 8% 54% 51%

QCT Incrrased by ar least (00 with no loas of 5 or more letters
Month 2 Mounth 3 Month 5 Month 8 Monih £2

Sham 14% % 6% % 3%
0.3 0% 3% % - 8% 0%
0.5 0% 0% 5% 0% 3%

As noted from the table, even a change us small us 100 microns or loss of 5 letters is not likely fo
have led to additional treatments and if used as the sole criteria would have resudted in fewer
treatments than once every three months. -

Petitioner Fresenius Ex. 1051, 0301
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BLA 125156 Lucentis (ranibizumab injection)

Efficacy Conclusions

‘The submitted pivotal studies in BLA 125156 Lucentis (ranibizumab injection} demonstrate the
efficacy for the use of ranibizumab 0.5-mg in the treatment of neovaseular age-related macular
degeneration.

The submitted phase 3 studies both demtonstrate a clinically significant treatment effect of’
ranibizumab . ™ and 0.5-mpg compared to sham and Verteporfin PDT, respectively, for the
primary efficacy endpoint, the proportion of subjects with a loss of fewer than 15 letters in the
best corrected visual acuity score at Month 12 compared with baseline.

Macular thickness is not prediclive of current or future visual acuily, although macular thickness
above 200 pm and particularly greater than 400 pm is associated with poorer vision.
Ranibizumab is capable of doing more than just thinning the macula and vision may be lost in
spite of a thin macula. ’

Appears This Way
On Criginal

Petitioner Fresenius Ex. 1051, 0302
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Imnunogenicity

Serum samples for the evaluation of immunoreactivity to ranibizttmab were obfained from
subjects at screening and prior to study dug administration at Months 6 and 12. The assay
demonstrated immunoreactivity in a small percentape of subjects in all three ireatment groups
prior to initial administration of study drug, possibly due to preexisting anti-Fab antibodies.

The éssay indicated positive results in a small percentage of subjects in all three treatment groups
prior to initial admiristration of study drug, possibly due to preexisting anti-Fab antibodies. All
three weatment groups had increases in positive resuits during the treabment period.

Immunoreactivity to Ranibizumab in the First Treatment Year- Safety Evaluable Subjects

Do imab

visit i ¥irla b B r-?'_(rlSmg'»

. ) O e 6 P A P S0 1375 N=140
Screening 7123 .
(2.3%) (2.8%) | (3.2%) (6.1%) (9.6%) (5.7%)

Month 6 191201 sy | 1707 6114 117120 107116
(9.5%) (T1%) | (8.2%) (5.3%) (9.2%) (8.6%.

Month 12 ] 207206 22,222 | 26219 7125 9/123 164129
(9.7%) {9.9%) | {11.9%) (5.6%) (2.3%) {12.4%)

Note: Table entries are numbers of suhjecis with positive irununoreactivity ovey numbers of subjects with
evaluable sumples. LTR~0.7 foy titer,

Exploratory subgroup analyses based on immunoreactivity to ranibizumab were performed to
determine whether the appearance of immunoreactivity was related to key safety and efficecy
oulcomes. The analysis population was divided into three subgroups: subjects who had a
negative or missing test resuli at screening and negative post-baseline results, subjeots who had a
negative or missing test resuft at screening but at least one positive post-baseline result, and
subjects who had a posifive test result at screening. Visun} acuity outcomes and the occurrénce of
intraocular inflammation and zutcimmune adverse events were examined by treatment group for
cach immunoreactivity subgroup. No clinically relevant differences belween immunoreactivity

, subgroups were identified in study FYF2598g.

In Study FVF5287g, with regard to intraccular inflammation adverse events, proporiionately
more ranibizumab-treated subjects who were iromunereaclive at some timepoint experienced
intraocular inflammation events than subjects who were never immunoreactive. Tweniy- eight
percent (5 of 18) of ranibizamab-treated subjects who were immunoreactive during treatment
cnly and thirty-two percent of subjects {6 of 19} who were immunorcactive at baseline
experienced inflammation adverse events in the study eve, compared with 10% of ranibizumalb-
treated subjects (23 of 230) who were never immunoreactive. Of the 12 verteporfin PDT-rreated
subjects who were immunoreactive al sormc timepoinl, none experienced an intraocutar
inflammation adverse evenlt.

Petitioner Fresenius Ex. 1051, 0304
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Intraocular Inflammation in Subjects with Immanoreactivity
Based on the Initial and Confirjnatory Assays (. [}
Studies FYF2428g, FYF2587g, FVF¥192g (First Treatment Vear) and FVF2598g (2-Year
TFreatment Perlod) :
Safety Evaluable Subjects

)
CStudy” : :
FVF2428y | Verteporin No CRF :
POT +sham § 91)03 34/ Month T £.200 found -
Verteporfin No CR¥
DT + 91308 -7/Screening 1 0.884 found | e
Ranibizuwmab
0.5 mg 366/ Month 12 0,767
FVF25H7g | Verteporfin | 319001 | 386% Mooth 12 0.797 No
POT | 334008 =121 Screening 1.130 No e
| 190/ Month 6 0.902 No
No CRF
401002 -8 / Screcning 1.820 found
. 186 / Month 6 1.780
361 /Month 12 1.800 .
Raznibizumab Scresning and
0Img 321003 -7/ Scrcening, $.945 Yes — Vitrhug Month 1
334003 176/ Morth 6 - 2300 Yes - Irifis Menth 4 2
337012 -26 / Sereening 9.938 Yes — Iritis Month 5%
351004 344 /Month 12 2,190 No —
352006 | -10/ Screening T 2070 No —
180/ Month & ; 1.3890 Na .
162 fMonta 12 1.860 No —
403003 -1 { Screcning 0.9t( No —
Ranibizumab || 306020 174 / Monib 6 1.530 .| Mooihs | and
0.5mg 362 / Mouth 12 1.830 Yes— Vitritis 2
337009 364 / Month £2 1.270 No -
Yes — krids,
342007 174 / Moath 6 24350 Vitritis Month 13 *
360/ Month §2 3.060
346001 183 / Month 6 1.260 No -—
351 / Month 32 LT
389004 -28 / Sczening o 1240
Yes - Uveinis
182/ Month 6 6993 * Month7
365/ Month 12 0.852
£VF2598g | Sham 102008 183 f Month 6 1.230 No —
358/ Month 12 2,090

Petitioner Fresenius Ex. 1051, 0305
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- Study™ RO b AT .
463'{ Barly term. 2.080
116002 723 / Month 24 2.560 No
139004 |28/ Screening 2.100 Yes ~ Iritis Day 7
176 { Month 6 2.060
- 358/ Month 12 2170
729 { Month 24 2340
150005 © 81/ Momth 6 _ 0864 No |
i 393/ Month 12 0.863 .
1R2003 | 355/ Moath 12 © 0.903 : No e
Ranibizomab No CRF
0.3mg L1621 361 fMonth 12 1.850 found
| 719 Month 24 R
110004 | 72B/Month 24 1.490 No -—
112002 : 76/ Month 24 0.866 Na —
125007 183 / Month 6 0918 - No, -
141009 | 721/ Month 24 1.270 No
| 143001 -13 / Scregning 358 fris Month 2
177/ Month 6 . 3,740
146001 | 754/ Month 24 1.080 No
A | E49006 | 364/ Month (2 ! 3.158 Iritis Month 15 °
Fi7/Month2d | 2.120 B
155013 | 360/Month k2 : 2.000 Wo
724/Momth24 ' 1890
165002 |21 / Screening, | 0910 No !
175/ Month 6 i :
368 / Woml 24 H
NoCRF i
170010 | 365/ Month 12 _. found
715/ Manth 24_ |
} 177006 | 358 /Month 12 K Iritis : Day 7
717/ Month 34
Ranibi b jl 102000 | 722/ Month 24 Ne ] .
0.5 mg WH4002 | 719/ Month 24 No
136002 722 / Moaih 24 No
| 122002 | 352/ Month 12 No
733/ Month 24
124003 | 722/Month 24 | | No
126001 174/ Month 0 Nu | B
| 357 Moandi12 1 -
27/ Muonth24 G
| 341008 | 181/ Month6 G No
362/ Mondh 17! .
726/ Montth 24 | 2.340

Petitioner Fresenius Ex. 1051, 0306
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141013 { 715/ Month 24 2.610 Vitritis
143010 | 722/ Month 24 2,440 No
152004 | 522 [Eerly Term, 0.752 No
153006 183 / Month § 1.900 .. No
365 / Month 12 1.530
718 / Month 24 2.070
159017 | 716/ Month 24 0780 1 No
T 7] "NoCRF
167002 77/ Mout 24 1.230 found
188005 | 717/ Mouth 24 1.230 No
FVF3192¢ | Sham 534001 -7 £ Screening 2.520 Vitritis Month 1
Ranibizumab | 507018 | 357/ Month 12 0.873 No
0.5 wy 522002 367 / Month 12 1.530 No

I 1o Study FYF2428g, intravitreal igjections (sham wr ranibizumab 0.5 mg) were given every month and verteporfin
PDT cvery 3 months.

2 Iritis diagnosed 1 day after Month 4 mjcetion

3 Tritis «tiagnosed day of injection. Injection was not held.

4 No resolwtion of uveitis noted in CRFs subinitted.

S Uveitis diagnosed 3 days post Month 7 injection. Serious AE led to treatment discontinuation in Manth 9,

G Treatment discontinued.

The Immunoreactivity Assay still requires refinement (see Product Quality Review). Hased on
_this assay, Titers nbove 3 were associated with Intraocular Inflammacion in 100% of cuses.

Fhromboembolic Events
Serious Adverse Events Potentially Related to Systemic VEGF Inhibition during the First
Treatment Year: Studies FYF2598g and FY¥2587¢g

B N PRy B i
I -
'1yp;. of, A.dversc Evi {

1 P .:‘: ] k
TOTAL " Z(0.8%)"] B{34%) | 9 (33%) | 3(2.1%) | 4(2.9%) | 8(5.1%)
Hyperiension cvents [ 1{0.4%) 0 0 ) 0
;’::’::l Hoombocmbolic 5 o pory | 52495 | 833 | 20.4%) | 2(14% Faom)
Non-acular hc;mrrh:lgcs O 1. 1(04%) [J] 0 2{1.5%)  3(2.1%)
3,‘:‘::5 potentially assaciated ¢ L4 | 1@oas | e | 1T } 1 @.75%)

Note: Multiple occurrences of the same tyne of event for a subject were counted once in the overall incidenec,

Petitioner Fresenius Ex. 1051, 0307
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[ concur with the Medical Officer's assessment that there is a trend in the occurrence of serious
adverse evenls potentially related to systemic VEGF inkibition noted at Month 12, but not at 24
months, particularly in the ranibizumal 0.5-mg dose group. This includes trends in serious
arterial thromboembolic events and, fo a lesyer extent, in serious non-ocular hemorrhages (bl
not in serious hypercension or proteinuria).

The sponsor applied the Antiplalefct Trialists® Coltaboration (APTC) classification (Antipiatelet
Trialists” Collaborations 1994) to the adverse events which mitigates some of these issues by
focusing ont a more restricted but well-defined spectnum of serious adverse events: vascular
deaths (including deaths of unknown cause), nonfaial myocardia! infarction, nonfatal 1stherm\,
stroke, and nonfatal hemorrhagic stroke.

APTC Acterial Thromboembolic Events during the First Treatment Year:
Studies FVF2598g and FVE2587g

T
* Type of Adverse Eveat |- : frees 7

i y : R 3k s ) B 2
TOTAL ) 108%) | 3013%) | 5@I% |3eaw 302w s |, ;f,,_}
Vasculur deaths 0 T(0A4%) | 1 (04%) [ 1(0.7%) | L (0.7%) | 2(1.4%) { 3 (0.8%)
f;?:f;‘fa‘“"‘m“"”’ 1% | 10a%) | 104% | 1078 | e | 3% | s
Nonfatal fsehemic stroke | ¢ {04%) | 3 (0.4%) | 3013%) | 1(0.9%) | 1(0.9%) | 1 {0.2%) | 4(0.1%)
Wonfaal hemorrhagic 0 o g o 0 0 0
struke

Note: Acterial thromboembotic events, defined
(1994}, urs preseuted.

g to the Antiplatelet Trialists® Collaboration classificarion

When applying the APTC classificution ty the serious adverse evexs, there is an overall trend in
the ranibizimmab 0.5-mg dose group compared to subjects in other treatment groups, but this is
only a trend, the numbers are small and it does not hold up for the 24 month data.

Human Carcinogenicity
No studies have been conducted.

Special Safety Swidies
Safety analysis was based on an vvaluation of other safely parameters, as well, which included
- visual acuily (best corrected), intraocular pressure, acular signs by stit tamp examination smd
indirect ophthalmoscapy the tesults of which arc included througheut the safety review.

Petitioner Fresenius Ex. 1051, 0308
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Withdrawal Phenromena and/or Abuse Potential
Mot applicable. This is not a therapeulic class with known abuse potential or apparent
withdrawal potential.

Human Reproduction and Pregnancy Data
There are no sdeguate and well-controlled studies in pregnunt women. There was no inadvertent
cxposure to the product in pregnant women during the development program.

Assessmeant of Effect on Growth
The intended population for this product is adulls with age-related macular degencration, a
disease that does not exist in the pediatric age group. This application confains no pediatric data.

Overdonse Experience

This product has minimal overdose potential and no studies were performed. Planned initial
single doses of ranibizumab injection 1.0 mg were associated with clinically significant
intreacular inflammation in 2 of 2 paticnts injected, With an escalating regimen of doses
beginning with initial doses of ranibizumab injection 0.3 mg, doses as high as 2.0 mg were
tolerated in 15 of 20 patients.

Postmarketing xperience
This product has not yet been marketed,

ADDITIONAL CLINICAL ISSUES

Dosing Regimen and Administration

The sponsor has performed adeguate dose ranging studics during the drug development program,
Lucentis (ranibizumab) 0.5 mg dose has been demonstraled (o be safe and elfeclive in two Phase
3 clinical trials. The dosing interval in the two pivotal Phase 3 trials was ohce monthiy resuiting
in the improvernent and maintenance of visual acuity and function, and for the reduction of
vascular leakage and retinal edema. in patients with ueovascular (wet) age-related macular
degeneration.

Drug-Drug Interactions
No impartant drug-drug interactions have heen identified.

Special Populations

The sponsor has adequately evaluated gender effects on both the safety and efficacy outcomes.
Subgroup analyses did noi reveal any differences in the primary echacy endpoint between males

Petitioner Fresenius Ex. 1051, 0309
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and females. The safity profiles seen in males and females, including the types and rates of
adverse svents, are similar. .

Trials for this indication were conducted in 2 poputation that was overwhelmingly clderly and
Caucasian. This is reflective of the population in which age-related macular degeneration occurs
and does not reflect a problem with study enrollment.

Pediatrics

The applicant requested 2 waiver of the pediairic study requirements for the original Biologics
License Application. The waiver was requested because: the discase under study age-related
macular degeneration doss not oceur in the pediatric age group. ’

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

Literature Review

The medical reviewer conducted a PubMed clectronic literature search to supplement the
submitted revicw of the relevant literature. There was no significant new information found in
the published literature.

Postmarketing Risk Management Plan
No postmarketing risk management plan has been subrnitted.

Other Relevant Materials

Comments received from DDMAC and the Office of Drug Sufety have been incorporated in the
labeling review as appropriate.

Petitioner Fresenius Ex. 1051, 0310
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OVERALL ASSESSMENT

Couclusions

The submnitied studies in BLA {25156 are sufficient (o cstablish efficacy for the use of
ranibizumab 0.5 mg injection in the ireatment of the ncovascular dgo—rcldtcd macuiar
degeneration. The pha:.b 3 studics demonstrate replicative results in the ability of ramhlzumab to
stabilize and prevent vision loss in patients with neovascular macuiar degeneration when give
intravitreally every month when compared to sham and verteporfin PDT treatment. A clinicaily
significant effective is still present if Lucentis is administered once every three months after the
first four doscs.

Recommcndallon on Regulatory Action

BLA 125156 is recommended for approval (o a clinical perspective forle =
e .

_@= Sy patients with neovascular (wet} age-related macular degeneration.

Recommendation on Postmarcketing Actions

Risk Management Activity:
Not applicable. No postmarketing risk management activity is recommended at Lhis time.

Required Phase 4 Commitmenis

\

-

‘%//( S
Wﬁe}' ){ Chambers, MD
Deputy Division Director

Diviston of Anti-Infective and Ophthalmology Froducts

eer Rhea Lloyd “l- o ,ﬂ‘
William Ba)d\\ .
Janice Soreth
Mark Goldberger

Petitioner Fresenius Ex. 1051, 0312
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Cfinical Team Leader Labeling Review

(Medical Officer’s Review #2)
Application Type BLA
Sobmission Number 125156

Primary Revicwer
Clinical Team Lender

Letter Date
Stantp Date

Date of Labeling Szbmission
Date of Labeling Review

Fistablished Name
Trademark

Therapeutic Class

Applicant

Submitted

Rhea Lloyd, M.D.
VWilliam M. Boyd, M.D.

December 29, 2005
December 30, 2005

Fune 13, 2006
June 13, 2006

Ranibizumab injection
Lucentis

Vascular endothelial growth factor
{(VEGF) inhibitor

Geaentech, Inc,

I DNA Way

South Sun Francisco, CA 24080
650-225-1558

Subrmitted is revised labeling based on previous review, discussion between the applicant
and the Deputy Division Director on Junc 12, 2006, and input from the Stedy Endpoints and

Label Dzvelopment (SEALD) Team,

* In this submission, the applicant has accepted all requested changes to the package insert.

Petitioner Fresenius Ex. 1051, 0313
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Recommendations

It is recommended thar BLA 125156 be approved with the labeiing revisions listed in this
review. . .

The application supports the safety and effectiveness of Lucentis {ranibizumab injectton)
for the treatmeni of . — 2 neovascular &, —~— 3 age related macular degenceration

!

William M. Boyd, M.D.
Clinical Team Leader

< £farfoc

Petitioner Fresenius Ex. 1051, 0315
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CLINICAL REVIEW -
Application Type BLA
Submission Number 125156
Submission Code Original —

Letter Date
Stamp Date
" PDUFA Goal Date

Reviewer Name
‘Review Completion Date

Established Name
(Proposed) Trade Name
Therapeutic Class

Ahplicant

Priority Designation

December 29, 2005
December 30, 2005
June 30, 2006

Rhea A. Lioyd, MD
June 21, 2006

Ranibizumab injection
Lucentis

Vascular endothelial giowth factor

(VFGF) mlubltor

Genentech, Inc. -
| DNA Way

- South San Francisco, CA 94080

650-225-1558

1P

Petitioner Fresenius Ex. 1051, 0316
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Qriginal BLA

Rhea A. Lloyd, MDY -,
125156 :

Lucentis (ranibizumab injectioa)

Proposcd Dosing Regimen

Lucentis is to be administered as an intravitreal injection 0.5 mg (0.05 mL) once a month or once

every threc months after the initial —— monthly injections.

T
Propoused Indication : R
L —— a

[ntended Popusation

Adults with neovascular {wet) nge—rciatcd.macular degenemtion '
Formulation i
":'{ 5 2 ' P !
ibizumab . , - " | Active ingredient B
o, a-trehatose dehydrate | -
. istidine HCI i Ph. E

C — 7 . Bur.

. — USP and Ph. Eur.
Palysorbate 20 A NF and Ph. Bur.
Water for Injection - L ) USP and Ph. Eur,
* Target fill volume of = ", per vial,

Best Available Copy y

Petitioner Fresenius Ex. 1051, 0317
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Original BLA
Rhea A Lloyd, MO
125156
Lucentis (ranibizumub injcction) - - -
TABLE OF CONTENTS
CLINICAL REVIEW 1
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1 EXECUTIVE SUMMARY

1.1 Recommendation ¢n Regnlatery Action

From a clinical perspective, Lucentis {ranibizumab injection) with the lubelingchenges listed in
this review is recommended for approval for the treatment of patients with nzovascular (wet)
age-related macutar degencration N

The applicant, Genentech, conducted hwo adequate and well-controlted Phase 3 studies,
FVF2598g and FVF2587¢ which demonstrate statistical and clinical significancc on.the primary
officacy endpoint (i.c., the proportion of subjects who lose fewer than 15 letters in best corrected
vision at 12 months compared with baseline}.

1.2 Recommendation on Postmarketing Actions

) 1.2.1 Risk Management Activity
No post marketing risk management activity is noeessary.
1.2.2 Required Phase 4 Commiuments .
1. Develop and validate assays to déteet and chamotenze rmmune responses to ranibizumab:

A. Develop and validate 1 confirmatory assay capable of detecting both Ig( and (gM isotype
FESPONSES. -

8. Develop and vatidale an assay to detect neutralizing anti-ranibizumab antibodies.

The assay methodology and validabon reports will be provided by September 28, 2007,

2. To chucacterize further the immune respense to ranibizumab, serum samples collected in studies
FVF2587g, FVF2598g, FVF3192g will be assayved using the validated methods described above
1 Postmarketing Commitment 2~ The data obtained will be analyzed to discover and evaluate
any association batween immunoreactivity and dosing frequency as well as any potential impact
of immunercaciivity on etficacy or safely outcomes.

Date of submission of protoeo! and statistical analysis plan: February 28, 2007

Datc of submission of tinal study report: September —, 2008

The need for an additional clinical study will be determined hased on the results from the analysis
described above. ;

-

1.2.3 Other Phasc < Requests
There are no other Phase 4 requests. -
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1.3 Summary of Clinicat Findizgs

1.3.1 Brief Overview of Clinical Program
Established Name  ranibizumab injection
{Proposed) Trade Nggae  Luccentis 0.5 mg
Therapeutic Class  vascular endothelial growth factor (VEGF) inhibitor
Route of Administration  intravitrezl injection ———

Age-related macular degeneration (AMIY) is a common cause of severe and irreversible vision
lass in alder adults. AMD is clinically manifest in two distinct forms: the non-exudative (dry)
or the exudative (wet) form of the disesse. Though the cxudative (wet) form represents
approximalely 10% of AMP cases, it ik responsibic for 80-80 % of the vision loss due the
vascular leakage associated with the ckarcteristic choroidat ncovascularization, An estimated
150,000 new cases of neovascular AMD arc dinpnosed each year in the United States. As the
medizn age of the population increases, it is likely thal ophthalmologists will encourter
increasing numbers of patients with AMD. R
- - '

The etiolagy of the disease is such that new abnormal blood vessels proliferate from the
chorivcapillaris through defects in the Bruch's membrane under the retina! pigment cplthcllum
(RPE), forming neovascular membranes. ‘Fhese new vesscls leak serous fluid and may give rise
o serous and hcmorrhagm detachment of the RPE and neurosensory retina and may stimulate
fAbrous disciform scarring, with subsequent loss of central vision.

Nceovascular AMD is characterized by CNV in the macular region. Vascular endothelial growth
factor-A (VEGIT-A) has been observed in surgically excised human [brovascular lesions. VEGF-
A is allernatively spliced and post-translationally cieaved to generate multiple active forms, of
which at least two have been obscrved in excised human CNV lesions. An increase in VEGE-A
expression has been noted in experimantal models of CNV in rodents. In addition, tmnsgenic
wice with increased VIEGF-A expression in photoreceplors or retina pigment epitheliom
developed neovascularization reminiscent of CNV seen in humans with neovascular AMD.
These results suggest that active forms of VEGF A are reasonzble targets for therapeutic
intervention in neovascular AMD. .
Ranibizumub is a recombinant humanized antibody Fab fragment that nevtralizes VEGF as a
therapeutic intervention in neovascular AMD.
1.3.2 Eﬁ'cacy

Study FYF2598g and Study F’VF2587§, were dcsxgned to demonsirate the safety and efficacy of
Luceatis {ranibizumab injection) in the treatment of neovascular AMD, Both study designs werc
prospective, multicenter, randomized, double-masked, paraflel group. Study FVF2598g had an

" inactive counirol and Study FVF2587g had an approved therapy as acontml
Study F\’E‘259Sg met its primary cndpgint and all of the secondary cndpmnh for the first
treatment year. The pnmdry endpoinl was met with nearly 95% of ranibizumab-treaied subjeets
maintaining or improving vision at {2 months, compared with 62% of sham-treated subjects
{p < 0.0001 for cach of the ranibizumab groups vs. the sham-injection group).  Visual acuity
tesults assessed at a starting test distance of 2 meters were 1-2 letters better than thosc assessed
at a starting test distance of 4 meters. The robustuess of the primary endpoint und key sccondary

7
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endpoint results was demonstrated by the consistent resulty from sensitivity anaiyses The
weatment benefit of ranibizumab on visual acuity was alsa consistent across the subgroups
evaluated. :

Study FVF2587g met its primary efficacy objective for the first reatment year. The primary
cfficacy objective was met with approximately 94% of subjects treated with (.3 mg ranibizumab
*.and 96% of subjects treated with 0.5 mg ranibizumab maintaining or improyig.gyision at Month
12, compared with approximatcly 64% of verteporfin PDT—treated subjects (p ‘e‘{O.GD()l for
superiority for each of the ranibizumab groups vs. the verieporfin PDT group). The l-year
results demonstrated a benéficial effect of ranibizumeb on visual acuity. Visual acuity results
based on asscssment at a starting test distance of 4 meters were 1-2 letters better than thosce based
on assessment at a starting test distance of 2 meters. The robustress of the resulls of the primary
efficacy endpoint was demonstrated by the consislent results from sensitivity analyses. The
treatment benefitof ranibizamab on visual acuity was also consistent across the subgroups
evaluated. .
1.3.3 Safety. .
The population studied was predominantfy elderly and white which is representative of the
population usuatly affected by age-refated maculzr degencration. The demographics of the
. paticnt population do not reflect problems with recruitment.

Based on the population studied, there does not appear to be any difference in Lucentis® eflect
based on age, race, ethoicity or iris color. ’

The most common adverss events identified are conjunctival hemarrhage, eye pain, increased
intraocular pressure, retinal disorder and vitreous floaters. These adversc cvents are ofien
associated with intravitreal injections.

1.3.4 Dosing Regimen and Administration
The sponsar has performed some dose ranging and dose frequency studies of Lucentis
(ranibizurnab injection). Lucenlis (ranibizumab injection) has been proven safe and effective
when administered as an intravitreal injection 0.5 mg/0.05 mL once monthly. This dosing
regimen achieved and sustained a statistically significant differcoce in the proportion of patients
who last 15 letters of vision compared to baseline relative to the control grovp.

The sponsor also.performed = Phase 3 wial, Study FYF3192g in which Lucentis (ranibizumab
injection) was administered as an intravitreal injection 0.5 mg/0.05 ml. once monthly for 3
months and then every three months.  The 12-month results show that Lucentis achieved
statistical significance in the primary cfficacy endpoint, Study FVF3192g is reviewed in more
detail in-another review.

1.3.5 Drug-Drug Interactions . .
{n Study FYF2587g, Lucents (ranibizumab injcclion) was doscd with (separated by | week)
verteporfin PDT. No drug-drug interaction snalyses were performed.

1.3.6 Special Populations
There were no statistically significant differences in demographic data, diagnoses, or baseline
lesion characteristics between treatment groups within cach study.
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Subgroup analyses did not reveal any differences in the pnmar} efficacy cndpolm wuh respect {o
age, sex, baseline visuat acnity, CNV lesion type, lesion size, or prior laser photocoagulatmn.
The safety profile was also similar in each of these groups.

0y

The population studied for this indication was predominantly elderly and white, reflective of the
poputation most affected by this discase. The number of patients ontside of this demographic
group was too small to draw any definitive conclusion regarding the qafoﬁr'ﬁ_d ellicacy. There
do not appear to have been any race or ethnicity effects.

No pediatric trials were conducted for this drug. Age-refated macular degeneration is a disease
seen only in adults,

The demographics of the patients enzolled in the trial duning the development program for this

product are Tepresentative-of the largeted population. There is no additional data need from other
populatiens.

Appears This Way
On Oiginal
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Established Name  ranibizumab imjection ™
(Proposed) Trade Name  Tucentis 0.5 mg =
Therapeutic Class  vascular endathelial growth factor {(VEGF) inhibitor
Route of Administration  intravitreal ijection
Chemicaf Class  New molecular entity

Proposed {adication

'~ T *> aduits with neovascular (wel) age-related macalar degencration

Formulatioo N

Rambmlmab ! Active ingredicnt
n, a-trehalose dehydrate
, histidine HCI T 7 Ph. Fur.
..S.g_._...'—:. ._:3 — \ e
C. — ™ - USP and Ph. Eur.
Polysorbate 20 i NF and Ph. Bur.
Walcr for Injection - ~—  TUSF and Ph, Bur.

* Targct fill volumc oL === per vial.

The release and thlhhfe specifications for the Certificate of Analysis (C ofA} testing of
Luczentis Product are prasented above. Shelf-lifs criteria for tests (hat are part of the stability
program are only listed where they differ from the relcase crteria. Othenwvise, the shelf-life
criteria are ideatical to the release critesta. All release and shelf-life testing for the Lucentis
Product is performed at Novartis Pharma Stein AG.

Genentech intends to use a life-cycle approach for selting ranibizumab specifications. This life-
cycle approach wilf use interim acceptance crileria based upon the limited dac available at the
titne of subinission. Since campaign-lo-campaign variation can be larger than the variation
within a campaign, Genentech proposes a post-approval comniitment for re-evaluating the
interisn acceptance criteria after three commercial post-approval campatgus fconsisting of'a
minimum of —additional lots). The re evaluation is 2xpected Lo take place within two years
after approval, but will ultimately depend on the currently uaknown manufacturing schedulie for
rantbizumab Drug Substance.

10
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Lucentis Drug Product Release and Shelf-Life Specifications.

l Tesy Zoge. T thera.

-

w1

—

Lucentis (tanibizumab injection) is 2 new molecular entity and is not sumently marketed in the
United States nor has it been marketed or withdrawn from the market in any other country.

2.2 Currentiy Available Treitment for Indications

There are curi'cmly wwo approved dimg products for the treatment of Age rcﬁ'alod macutar
degeneration ~ Visudyne (verteporfin for injection) and Macugen {pegaptanib sodium injection}.

Visudyne was approved under NDA 21-119 on Apeil 12, 2040, for the reatment of patients with

predurminantly classic subfoveal choroidal nenvascularizalion due 1c: age-related macular
degeneration.
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Macugen was approved under NDA 21-756 on December 17, 2004, for the treatment of
ncovascular (wet) age-related macular degeneration. :

2.3 Auvailability of Proposed Active Ingredient In the United States

Ranibizumab is a new molecular entily and has not been marketed in the United States.
. i
—F

2.4 Imporiant Issues With Pharmacslogically Refuted Products ’5._.

There have been no additional safety concerns raised with pharmacologically related products
other than those discussed within this review.

2.5 Presubmission Regulatory Activity

Ranibizumab was evaluated in six clinical studies in neovascular AMD: two Phase [ studies
(FVF2425g and FVF1770g), two Phasc /T studics (FVF2428g and FVF2128p), and two Phuse 3
studies (FVF2598g and FVF2587g). -

On October 6. 1999, Genentech submitted the Investigationa! New Drug application (TND) for
ranibizumab. Study FVF1770g was the first clinical trial performed to cvaluate the safely,
Iwlerability, pharmacokinetics, and activity of a single-dose intravitreal injection of ranibtzamab.
Study FYF2128g was a dosc escalation study evaluating the safety, tolerability,
pharmacokinetics, and activily of multidose intravitreal injections of ranibizumab. Study
FVF2425g evaluated the safety, tolerability and pharmam\etics of escalating multiple-dose
intravitreal injections of ranibizumab. Study FVF2428g evaluated the safety, tolerability and
efficacy of muitiple-dose intravitreal injections of rnibizumab in combination with verteporfin
photodynamic therapy (PDT). .

A Type C Meeting was held on February 2, 2002, in which Genentech received FDA guidance
on the requirements for a clinical development program to support the licensure of ranibizumab.
In addition, the Agency informed Genentech that reproductive/developmeiital toxicology studies
for bevacizumab (the full-length antibody counterpart ol ranibizumab) could e cross-referenced
in the Ranibizumab Biologics License Application {BLA) in lieu of conducting separate
reproductive/developmental ioxicology studies with ranibizumab.

On Oclober 31, 2002 an End-of-Phase 2 Meeting was held in whick Genentech presented its
plans for the Phase 3 clinical program in AMD. The sponsor incorporated many, but not all of
FDA recomimendations into the Phase 3 protocols, including the testing of two ranibizumab dose
proups {0.3 mg and 0.5 mg) in addition to & control. The most notable differences included the
use of 2 meter testing insicad of 4 meter testing and the use of sham injections. The Agercy
agreed that the BLA could be filed and reviewed based on the t-yoar safety and efficacy data
from each Phase 3 study; though these studies would remain masked and controlled for 2 years.

Study FVF2598 was initiated March 19, 2003. Study FVF2557g was initiated May 20, 2003.
On September 21, 2005, Genentech discussed with the FDA the clinical porttions of the BLA ata
pre-BLA teleconference. The majority of rantbizumab studies have been sponsored by

12
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Genentech in the United States, with the exception ofsmdy FVFZSS?g, which was co- sponsomd
by MNovartis and included sites outside of the United States, and Siudies CRFBO02B2201 and
CRFB002A1201, which are Novartistsponsored trials. Sec table in scetion 4.2 for a complete
list of studies..

2.6 Other Relevant Background information
. T

There is no olher relevant background information.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3t  CMC (and Product Microbielogy, if Appficable) -
The application 1s approvable from a CMC perspective (see Product Review).

‘3.2 Awmimal Pharmacology/Toxicology

There were no significant findings in the pharmacaology/ioxicology reviews which would affect
the clinical ouicome.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INFEGRETY

4.'1 Sources of Clinical Dxta

This review is based on the results of the applicant supported trials for AMI conducted undec
BBIND — . Phase 3 safety and efficacy trials were submitted to support the indication
currently being sought by the applicant. In addition, the rcsults of four phase 1/2 dase rangma:,
and safety trials were also submitled.

This NDA was submitted in electronic format as a hybrid CTD fi.c., CTD structure with PDF
tables of contents), according to ICH and FDA guidelines for electronic submissions.
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4.3 Review Strategy

This review evaluates the results of two Phase 3 trials submitted by the applicant. Each -
individua! stndy wasevaluated wn depth to determine if the data supported the primary efficacy
cndpoint. The mtegrated safety and sfficacy database was finally evatuated o determine the
overall risk/benefit profile for this diug produci.

The submitted clinical study reports, clinical protacols and literature ceports related to frials
FVF2598g and FYF2587g were reviewed. The application is in electronic format as a hybrid
CTD (i.e., CTD struclure with PDF tables of contents), according o ICH and FDA guidelines for
electronic submissions. |

4,4  Data Quality and Integrity

There is no evidence that Phase 3 sludies reviewed in this BLA were not conducied in
accordance with acceptable clinical ethical standards.

There were no new Division of Scientific Investigations (DSI) audits completed by the lime of’
this review. The case report forms for the three sindies were provided by Genentech, and these
were reviewed for completeness and quality.

Several mvcsugators who panticipated in Study FVF2598g and FVF2587g were inspected by
DSI within the past 24 manths. ————- , was ms-pecled in August 2004 and given a
final classification of VAL . ommmesnwmmm Wis mspectad in March 2005 and given a finzl
classification of NAIL

4.5 Compliance withnGood Clinlcal Practices

The studies were conducted in accordance with the mternational Conference of Harmonization
E6 Guidelines for Good Clinical Practice (GCPs), the Declaration of Helsinki and in compliance
with relevant local and national reguizmons for informed consent and protection of subject rights
in the country of conduct.

Before initiation of the study, the original protocol, all protecol amendments, the informed
consent documents and-all supportive information were reviewed and approved by the
appropriate ethics Spmmittees (EC) or institutional review boards (IRB) for each of the centers
involved in the qtd:f? “The slud:es began only after receiving written approval from L-ﬂ.h
EC/IRB.

18
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4,6 Financial Disclosures

The applicant has adequately disclosed financial arrangements with elinical investigators as
recommended in the FDA guidance for industry on Financial Disclosure by Clinical
Investigators. )

There is no evidence sugg;sh'ng prablems with the integrity of the submilte data.
_'2‘

5 CLINICAL PHARMACOLOGY

Pharmacokinctic and pharmacodynamic data for ranibizumab are available from six clinical
studies, in which ranibizumub was administered either as a singlc agent or in combination with
verteporfin PDT to subjects with ncovascular AMD. '

5.1 Pharmacokinetics : . .

Ranibizumab is administered intravitreally for the treatment of ncovascular AMYY and
subsequently absorbed into the systemic cirsulation. Attempts were made to measure systemic
pharmacokinctics from serum samples. Elimination of ranibizumab from systemic circulation is
believed to be absorption rate limited based on nonclinical pharmacokinectic data. In the
noncomparimental pharmacokinetic analysis of serum concentration data from 10 subjects in the
Phase { study FVF1770g, ranibizumab serum concentration versus time profiles were observed
lo decline monoexponentiatly and ranibizumab arca wnder the concentration--lime curve (AUC)
increased in a dosc-proportional maaner, which suggested lincar pharmacokinetics over the dosc.
range studied. Results from these 10 subjects also indicated that ranibizumab serum
concentrations following a siogle intravitreal ranibizumab dose of 0.3-1.0 mg/eye were lower
than the concentration range of ranibizumab cxpected to reduce VEGF-induced endothelial cell
proliferation by 50% (ICso); 0.23— 0,56 oM, which is equivalent to ! 1—27 ng/mL, based on a
molecular mass of 48 kDa for ranibizumab.

A population pharacokiaetic analysis (Study 05-1181) was conducted to summatize data
obtained from five ranibizumab clinical studies: four studies in which ranibizumab was used as a
single agent (Studies FVF1770g, FVF2128g, FVYF2425g, and FVF2598g) and one study in which
ranibizumab waus'administered to subjeets concomitantly with verteporfin PDT (Study
FVIE2428g). This analysis included 2 total of 675 measurable ranibizumab samples from 228
subjects who received doses of ranibizumab, ranging from (.05 to 2.0 mg/eye, citheras a singfe
dose or in a multiple-dose regimen ot a frequency ranging front every 2 weeks to every month. Tn
all studies, ranibizumab was administered intravitreatly as a bolus to one study cy. Based on the
final model, several covariates were correlated with popolation pharmacoRinetic parameter
estimates. Serum creatinine clearance (CrCL) was found to be the most significant covariate for
apparent systemic clearance (CL/F) of ranibizumab. However, when compared with the large
intersubject variability of CL/F, the effect of €rCL on CL/F was determined to have no clinical
significance. Verteporfin PET was found ¢ deeicase the elimination rate of ranibizemab from
the cye. Although this finding is cansistent with expeeted anatomical changes of a lesion -
following verteporfin PDT. it has no offeel o0 raishizemab systemic exposure. For a typical

iy
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subject, the CL/F was 23.8 Li/day, the apparent volume of the ceniral compartment was 2.97 L,
and the elimination rate of ranibizumab was 0.0800 day -, In summary, there is no covariate that
affects the systemic exposure of ranibizumab with clinical significance.

5.2 Pharmacodynamics

In vitro, maximal inhibition of thVEGF-induced proliferation of human umblicgl vein
endothelial cells was observed at ranibizumab concentrations of approxjmil?:]'g;t.m oM {which
is equivalent to 62 ng/mL assuming a molecular weight for ranibizumab of 48 kDa). The
poputation pharmacokinetic model for predicted minimum vitreal ranibizumab concentration
with 2 monthly dosing regimen of 0.3-mys ranibizumab is 12 pg/ml. (range, 2.3-41 pg/ml.) and
above the concentrations necessary to inhibit VEGF activity.

In vive, ncovascalar AMD may be associated with foveal retinal thickening as assessed by
optical coherence tomography (OCT) and leakage fram CNV as assessed by
fluoresceinangiography.

Foveal retinal thickness was assessed using OCT in a subset of subjécts in Study FYF2598g (46
of 716 subjects with a baseline evaluation) and Study FVF2587g (53 of 423 subjects with a
baseline evaluation). In subjects treated with ranibizumab {pooted dats from the 0.3-mg and 0.5-
mg groups), ob average, foveat retinal thickness decreased by Day 7 and continued to decreasc
through Month 12, On Day 7, the average change in Study FVF2598g was — 84 um for
ranibizumab compared with = 23 um for the sham-injection control {p = 0.099). In Study
FVEF2587g, the average change was —~ 105 pm for ranibizumab compared with = 26 pm for
verteporfin PDT (p = 0.008). At Month L2, the average change in Study FVF2598g was — 123
p for mnibizumab compared with — 15 pm for sham-injection control {p = 0.009). [n Study
FVF2587g, the average change was ~ 190 ggm for ranibizumab compared with — 87 pm for
verteporfin PDT (p = 0.0004).

In subjects treated with monthly injections of ranibizutnab in Studies FVF25983 and FVF2587g,
the area of leakage fom CNV as assessed by fluorescein angiography decreased, on average, by
Month 3. In Study FVIF2598g, the average change was approximately — 1.0 disc areas (DA) for
subjects in both the 0.3-mg and 0.5-mg ranibizumab groups versus + 0.8 DA for those ia the
sham-injection control group (p < 0.0001). [n Study FVF25873, it was approximately - 1.3 DA
for subjects in both the 0.3-mg and 0.5-mg ranibizumab groups compared with + 0.2 DA for
subjects in the verteportin PDT group (p < 0.0001). However, it is kiown that the drea of
leakape from CNV does not correlate with visnal function.

5.3 Exposure-Response Relationships

. - . - - i . s
The seting is the site of disease in neovascular AMD. Thercfore, systemic ranibizumab
concentrations after intravitreal administration are not expected to correlare with efficacy.

Ranibizumab systemic pharmacokinetics were characterizad throughout the clinical program,

including a population pharmacokinetic anafysis.

20
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6 INTEGRATED REVIEW OF EFFICACY

6.1 TIndication

The propesed indication isfg, —— —
: = in patients with neavascular (wet) age-

related macular degeneration.

6.1.1 Methods
The subum:itted Phase 3 studies (FVF2598g and FVFZSS‘Tg) were reviewed independently to
determing if the results of each trial demonstrated efficacy for the primary cfficacy endpoint.
The pritary efficacy endpoint for each trial was a responder analysis of the proportion of
patients who lost fewer than 15 letters of visual acuity from baseline {(doubling of the visuat
sngle) at 54 weeks. This analysis was done for two pupulations whighgepresent different ranges
ofdata to evaluate the rabustness of the results; an all randomized patient popuiation with last-
observation-carried- forward (LOCF) and the per protocol population with observed cases only.

6.1.2 General Discussiott of Endpoints
Visual acuity is a well-established and validated measure of visual fuaction that has been used
for decades in ophthalmology research. The methods used in (his study follow methods used in
clinical trials of both diabetic macular edema - and AMD.

Reviewer's Comment:

In chorgidal neovascularization secondary to age-refated maculor degeneration, a
recommended andpoint is a statistically significant difference between groups in the percentage
of patients with a halving of the viswal angle (15 letters or more on an Early Treatment Diabetic
Retinopathy visual acuity chart measured at 4 meters}

6.1.3 Study Design
6.1.3.1 Swdy FVF2598g -

Title: 77 7 A Phase 3. Multiccuier, Randomized, Double-Masked, Sham

’ Injection-Controlled Study of the Efticacy and Safeiy of thulfab
V2 (Ranibizuimab) in Subjects with Minimalty Classic or Oceull.
Sub E'ovc1l Neavascular Age-Related Macular Degencration.

Objectives: anary
»  To evaluate the elickey of inlravitreal injections of rambu.um.xb (0.3 mg
and (1.5mg) administercd monthly in preventing vision loss, as measived
by ihe proportion of subjects who lost fewer than 15 letters in visual acuity’
at 12 months compared with baseline
¢ To gwaluate (he safet; sad tolerability of intravitreal injections of
ranilvizumab administered monthly

oA
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To evaluate the cfﬁcmy of monthly intravitreal injections of ranibizumab
in preventing vision loss as measurgd by the following:
¢ The mean change from bnselme in visual acuity over lime up to 12

months
& The preportion of subjects who gained at least 15 letters in visual
acuity at 12 months compared with baseline et

o The proparhon of subjects with a visual acuity Snelg;n cqu:valent of
207200 or worse at 12 months
» To investigate the efficacy of monthly intravitreal injections of
ranibizumab on vision-related functioning and well being assessed during
2 period of 12 months, as measured by the National Eye Institute (NEIL)
Visual Funclion Questionnaire-25 (VFQ-25)

“ e« To evaluate the efficacy of monthly intravitreal injections of ranibiziunab
on the size of CNV anxl amount of teakage from CNV at 12 months, as
zssessed by fluorescein angiography .

Study Desipn: This is 2 prospective, muiticenter (96 siles), randomized, double-
masked, sham injection-controlled trial of intravitreally
administered ranibizumab.

‘Test Drug Schedule:
Eligible subjects were randomized in a 1:1:| ratio to receive
0.5 mg ranibizumab, 0.3 mg ranibizumab or sham injection. Subjcms received a
ranibizumab or sham injection monthly (30 = 7 days) for up 1o 2 maximum of i3
injections during the first treatment year (Day 0 to Menth 12). The second
treatment year of the study is ongoing. Subjects have continued to receive
monthly ranibizumab or sham injections during the second treatment year with
the last injection administered at Month 23. Subjects will have a final safety visit
at Month 24.

22
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Study Design

This was a Phase 3, multicenter, randomized, double-masked, sham injection—controlled study of
intravitreally administered ranibizamab, Approximately 720 subjects with primary or recurrent
subhfoveal CNV secondary to AMD who have minimally classic or occult lesions were carolied.

Consented subjects participated in a screening period lasting up to 28 days to determine
eligibility. Fluorescein angiograms were sent to a central reading center to defermine CNV
classification for study cligibility. Eligibte subjects were mndonsized in a 1:1:1 ratio to receive
0.5 mg of ranibizumab, 0.3 mg of ranibizumab, or a sham injection. Randomization was .
stratificd by the visual acuity score at Day 0 (< 34 leters {approximately worse than 20/807] vs. =
55 letters [approximately 20780 ot better] based on the ETYDRS chart and assessment at a starting
distance of 2 meters), by type of CNV {minfinally classic CNV vs. cccult CNV without classic
compornent), and by study center. A dynamic randomization scheme was used to obtain
approximately a 1:1:1 ratio among the treatment groups. Subjecis recgived a‘ranibizumab or
sham injection monthly for 23 months of treatment (24 injections). Only oné'eye was chosen as.
the “study eye.” Only the study eye received intravitreal injections of ranibizumab or u shamn
injection.

After carclul review of data, including f2-month data [ron: tas cugoing study, Genenlech
belicved that it was in the best interest of subjects randomized to the sham-injectior group to

3
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cross over to receive ranibizumab. Sp%i'ﬁmlly, subjects randomized to the sham-injection group
who had not completed their Month 23visit (last possible injection visit) would ¢ross over to
receive monthly injections of 0.5 mg raénibizumab for the remainder of the treatiment period upon -
approval of the current protocof amendgment (dated 9 Seplember 2005) and Informed Conscnt
Formn by the site Institutionat Review Bpard (JRB). Subjects who had discontinued the study
and/or treatment were excluded from the crossover.

— gy
——

A minimum of two investigators per study site was roquired to fulfill the masking requircments
of this study. At least one investigator was designated the evaluating physician, who was masked
to the treatmont assignruent and condudted all oonlar assessments. At least one other investigator
was designaled the injecting physician, who was unmasked to the treatment assignment and
perfonmed the ranibizumab/sham prepagation, but was masked to study drug dose (0.3 mg vs. 0.5

. mg of ranibizumab). Once the designated roles were determined, the roles could not be switched
at any tinte diiring the conduct of the study. The injecting physicians {and designated unmasked
assistants, if nceded) were not permitted to be involved in the conduct of the study in any other
manner and could not communicate with any other personnel or subjegls regarding the teeatment
assignment.

Subjects had scheduled monthly visies throughout the study for the evaluation of safety and
efficacy. Subjects had either the first infection of intravitreal ranibizumab or a sham injection by
the injecting physician on Day 0 and underwent safety and cye assessments by the evaluating
physician {e.g., indirect oplithalmoscopy and stit lamp examination) 7 days afier the first
injection. Al subsequent visits (every ntonth), the subject had a safety evaluation by the
evaluating physician prier to study drug injestion. The monthly visits were scheduled every 30
days relative to Day 0. Subjccts were cantacted by tho site personnel 2 days after each injection
to elicit reports of any decrease in vision, eye pain, unusual redness, or any other new ocular
symptoms in the sludy eyc. Subjects were also asked whether they had taken the prescribed seif-
adminisicred post-injection antimicrobials. Subjects will have a final safety visit at Month 24,

Study Treatment .

Ranibizumab was adsninistered in a multiple-dose regimen of cither 0.3 mg or 0.5 mg of
ranibiznmab every month (Day 0-Month 23) for « total of 24 injections. Sham injections were
given monthly or until the subjects crogsed over, and then 0.5 mg ranibizumab was to be
administered monthly during the crossover period for the remainder of the treatment period. The
C€ross over was 10 be implemented upont approval of the current prolocol amendment and
Informed Consent Form by the site’s IRB. If verteporfin PUYT bad been given in the study eye
within the last 28 days, then the ranibizumab/sham injection was held.

Siudy Population
Inelusiva Criteria

Subjeets had to meet the following inglusinn criferia to be cligible for study entry:
1. Age= 50 years '

2. Active primary or recurrent subfoveal CNV lesions secondary to AMD in the
study eye, as defined in the following table,

at
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Active

[Primary
[Recurvent

Subfoveat
CINV lesion

Term

c jection) . — —
Tabie 6.1.3.1-2 - Definitions uff'i‘errrwgg to AMD Inciusien Criteria
Defini

Any of the following:

1) Exhibiting a > 10% increase in lesion size, as determined by comparing 2 fluorescein

angiogram performed within | month preceding Day 0, inclusive, with a fluorescein
angiogram performed within 6 months preceding Day 0, inclusive; or

2) Resulting in a visunt—'lcuity foss of > | Snellen line (or 'equivalcm)md oCcCuiTing at

any time within the prior 6 months; or

3) Subretinal hemorrhage associated with CNV w1thm } month prcccd-mg Day0

Newly dizgnosed and previously untreated

Previousty diagnosed and regressed bul currently presenting with a now, active
component
[ncludulg the center of lhe fovea within the boundaries of the CNV

A contiguous area of abnormal tissue in the macula that encompasses angiographically
documented CNV with possible additional componcents of subretinal hemorrhage, .
blocked fluorescence not from hemomhage, serous detuchmentqf the retinal pigment
epithelivm, and fibrosis

Clinical andfor angiographic signs consistent with AMD (e.g., drusen, retinal pigment
epithelial changes, choroidal neovascularization) with no other likely etivlogic
explanations for the degenerative changes

Lesions with occult CNV or with some classic CNW component were permissible.
However, if classic CNV (well-demarcated hyperfluorescence boundaries in the early
phase of the fluorescein angiogram) was prescnt. ﬂ’xc area of classic CNV had to be

< 50% of the total lesion size.
4. ‘Fotal grea of CNV (inciuding both classic and occult components} encompa.sscd withie
the lesion = 50% of the totai lesion area.

&

Total lesion area < 12 disc areas (DA} in size
Best corrected visual acuily, using ETDRS chartts, o[ 20/40 to 20f320 (anllcn

cquivalent) in the study eye

(nly one eye was asscssed in the study. I[both L.yes were eligible, the one with
the better visual acuity was sclected for reatment and study uniess, bused on

.. medical reasons, the investigator deemed the other eye the more appropriate
candidate for treatment and study

Exclusion Criteria

Subjects who met any of the following exclusion criteria were incligible for study entry:

Prior/Concomitant Treatmen( .

i. Prior treatment with verteporfin, external-beam radiution thcr:apy. or
transpupillary thermotherapy (TTT) in the study eye

2. Treatmen:t with verteporf{in in ﬂ\s non-study (fellow) eye less than 7 days
prwcdmg Day 0

3. Previous participation in a clinical triai {for either ovc) involving anti-angiogenic
drugs (Pegaptanib, Ranibizumab, anecortave acstate, protein kinase C inhibitors,
etc.)

Petitioner Fresenius Ex. 1051, 0341



BRI B 1 SP-5349A %%% 1092972 FEIXH ' FAK304E 3A 6H 63

L‘h‘-‘} Wi Ty

Original BLA
Rhea A. Liaoyd, MD
123156
Lucentis (mnibizumab injection} . ~ -
4. Previous intravitreal d.rq'gdc!ivery' (e.§., intravitrea! corticosteroid injection or
device implantation} inthe study cyc
5. Previous subfoveal focal faser photocongulation in tho study eye
6. Laser photocoagaiation uxlafoveal or extrafoveal) in the study eye wilhin &
month preceding Day ¢
7. History of vitrectomy surgery in the study eye
B. History of submacular surgery or ather surgical mtcrvemrcn*f—r AMD in the study
eye
9. Previous participation in sny studies of investigationat drugs wnhm 1 mouth
preceding Day 0 (exciuding vitamins and mincrals)
b. Lesion Characteristics
. Subretinal hemorrhage in the study eye that involved the ceater of the fovea, if the
size of the hemorzhage was either > 50% of the total lesion area or > | DA in size.
" 27 Subfoveal fibrosis or atrophy in the study eye
3. CNVin cither eye due to other causcs, such as ocular hlstopla.smons Lratma or
pathologlc myopia
4. Retinal pigment epithelial tear that involved the macuia in the sludy eye
¢. Concurrent Ocular Conditions
1. Any concurrent intraocular condition in the study eye (e.g., cataract or diabetic
retinopathy) that, in the opinton of the investigator, cither
i. Required medical or surgical interveation during the 24-month siudy
pericd to prevent er treat visual Toss that may have resulted from thal
condition, or .
ii, Ifaltowed lo progress untreated, could likely have coatributed to loss of at
tcast 2 Snellen equivalent lines of best correeted visual acuity over the 24-
month study pedod
Active intraceular inftammation (grade trace or abu ve) in the study eve
. Cument vitrecus hemorthage in the study eye
History of rhegmalogenous retinal detachroent or macular hole (Stage 3 or 4) in
the study eve .
History of idiopathic or autoimmunc-associated uveitis in either eys
[nfectious conjuactivitis, keratitis, scleritis, or endophthalmitis in cither eye
Aphakia or absence of the posterior capsule in the stindy eye
.- . Previous violatian of the posterior capsule in the study eye was also
excluded unless it occurred as a result of yitrium aluminum gamet (YAG)
laser posterior capsulotomy in association with prior posluwr chamber
intraocular lens implantation.
8. Spherical equivalent of the refractive efror in the study eyc [hdl demonstrated
more than -8 diopters of myopia
9. Intragcutar surgery (including cataract surgery} in the qludy cye within 2 months
preceding Day 0
Uncontrolled glaucoma in the study eye {defined as intraocular pressure [{OP] =
30 mmilg despite treatment with aml-glaucuma medication)
t1. History of glaucoma filtering surgery in the study eye
12. History of corneal lransplant in the study eye
d. Concurrent Systemic Conditions

Bwp

N

1.
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125156
Lucentis (ranihizumab injection)
1. Pre-menopausal women not wsing adequetgicontraception
i. The following were considered effdtitive means of contraception: surgical
sterilization; use of orul contraceptivies; barrier contraception with either a
condom ot diaphragem in conjunction with spermicidal gel; an intrauterine
. device; or contraceptive hiormone implant or paich
2. tHistory of other disease, metabalic dysfunction, physical examination finding, or
clinical laboratory finding giving reasonabie suspicion of a d disease or condition
that contraindicated the use of an investigational drug or that o4 mRght have affected
interpretation of the results of the study or rendered the subject at high risk for
treatment complications
3. Current trentment for active systemic infection
e. Other
1. History of allergy to flucrescein, not amensble to treatment
2: Inability to obtain fundus photographs or Auorescein angiograms of sulfictent
quality to be analyzed and graded by the central reading center
3. [Inability to comply with study or follow-up procedures .

—r——

Outcome Measures :

Primary Efficacy Qutcome Measures

The proportion of subjects who lost fewer than 15 letters (approximately 3 lines) in the best
corrected visual acuity score at 12 months compared with baseline, based on the ETDRS visual
acuity chart and asscssment al a starting distance of 2 meters.

Secondary Efficacy Outconte Measures — Ior the First Treatment Year

= Proportion of subjects who lost fewer than 15 letiers in the best corrected visual acuity score
at 12 months compared with bascline, based on assessment at 2 starting test distance of 4
meters

¢ Mean change [rom baseline in the hest corrected visual acuity score over time up to 12
months

* Proportion of subjects who gained al leasl 5 letters in the best corrccled visual acuity score
at 12 mouths compared with baseline

e Proportion of subjects with a visual acuily Snellen equivaleat of ?0'200 or worse at 12
months (legal blindness is defined as both eycs with 20/200 or worse)

» Mean change fom baseline in the VFQ-25 near activities subscale score over time up to 12
months

+ Mean chapge from baseline in the VFQ -25 distance activities subsc.zlc $core over time up to
12 months

« Mean change from baseline in the VFQ-25 vision-specific dependency sucha[e score ovet
time up to 12 months

« Mean change from baseline in the total area of CNV ar 12 months (based ‘on assessment by
the central reading ceater)

* Mean change from baseline in the total area o{'ieaknge from CNV at 12 months (based on
assessment hy the central reading center)

Petitioner Fresenius Ex. 1051, 0343
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Rhea A. Lioyd, MD

125156

Lucentis (rauibizumaly uu:ckmn) -

The secondary efficacy outcome measures tor the second treatment year of the s(udy are the

following:

+ Proportion of subjects who lose fewer than 15 letters in lhc best correeted visual acuity score
at 24 months compared with baseline

+ Mean change from baseline in the best corrected visual acuity score at 24 months

+ Proporiion of subjects who gain at least 15 letters io the best corrected,v;sual acuity score at
24 months compared with baseline

* Proportion of subjects with a wsua[~acu ity Snellen cquivalent of 20/1.00 oF worse at 24
months

« Proportion of subjects who lose fewer than 15 letters in the best corrected visual acuily score

at 24 months compared with baseline, based on assessnicid al a slarting west distance of 4

meters -

Meanchange from baseline in the VFQ:25 near activities subscale at 24 months .

Mean change from baseline in the VEQ-25 distance activities subscale at 24 months

Mean change from baseline in the VFQ-25 vision-specific depengdency subscale at 24 months

Mean change from baseline in the tolal area of CNV at 24 inont!itascd on assessment by

the central reading center)

= Mean change from baseline in the total area of leakage fiom CNV 2t 24 months (based on
assessment by the central reading center)

e o

Safety Qutcome Mceasures

The safety oulcome measures are the following:

e The incidence and severity of ocular adverse events

The incidence and severity of non-ocular adverse events
Changes and abnormalities in clinic) laboratory purameters
The incidence of serum antibodies to ranibizumiab

Changes in vital signs

a 8 & 8

Reviewer’s Comment:
Ay noted in Section 2.5 regardmg previous correspondence and pigetings, tfm Agency does not
agree with the sponsor’s primury efficacy endpeint, .-

Visuat acuityresring is recommended to be perﬁ.rmed' with at target distance of a minimunt of 4
meters, not 2 melers, from the patient. This distance measure (4 meters) is recommended to
minimize the potentially confounding influences of accommadation and patient positioning on
the megsurement.

For the purposes of this review the Agency vl consider the primary efficucy endpoint as the
Droportion of subjjects with a loss of fewer than {53 letters in the visual acillty score in the study
eye at 12 months compared with baseline, based on assessments at a starting test distance of 4
mefers, not 2 meters.

The VF(Q)-25 scale and its subszales hav o “een vilidatzd agamst actual uctivities of daily
fiving.

Petitioner Fresenius Ex. 1051, 0344
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Riwea A. Lloyd, MD
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Lucentis {ranibi b injection)
SAFETY PLAN .
Following each injection {ranibizumab or sham), subjects were to remain at the clinic for at jeast
60 minutes (+ 10 minutes). Finger counting was lested on each subject after each injection; hand
motion and light perception was tested when necessary. Infraocular pressuce was measured
before and 60 minutes (3. 10 minutes) after each injection. If there were no safety concerns in the
60 minutes (& 10 minutes) following an injection, the subject was to kcave the clinic. I any
concern or immediate toxicity was noted, the subjecl was to remain at the clinie-and be treated
acgording to the designated evaluating physician’s clinical judgment. E4

Subjects were to return for a follow-up visit at Day 7 after the first injection. In addition, subjects
were to be contacted by study site personne! 2 days (x 1 day) afier each injection to elicit reports
of any decrease in vision, eye pain, unusual redness, or any other new ccular symptoms in the
sludy eye. Subjects were also asked whether they have taken the prescribed self-administered
post-injection antimicrobials. If determined necessary by the evaluating physician, the subject
was asked to retum to the clinic as soon as possibie for a safely assessmenl visit and was
evalualed by the designated evaluating physician. Subjects were instructed to contact their
designated evaloating physician aL any time should they have health-retyred concerns.

Detailed ocular examinations, including indirect ophthalmoscopy, measurement of intraocular
pressure, visual acuity testing, and slit lamp examination, was performed throughout the study by
the designated cvaluating physician. Routine hematology, chemistry, and urinalysis profiles were
obtained for all subjects. In addition, blood samplcs for serum ranibizumab concentrations and
antibodies to ranibizimab were obtained for alt subjects,

Studly drug administration was temporarily heid for subjects who experience certain ocular
events oc infection events, Stedy drug administration was alsa held at a visit if the evaluating
physician suspected that the lesion in the study ¢ye had caaverled to predominantly classic CNV
and verteporfin PDT treatment was being considered. Tn the event any subject developed an
adverse event in the study eye that was cansidered by the designated evaluating physician to be
severe in intensity, serious consideration was to be given o discontinuing the subject from study
treatment. The investigator or Sponsor could request that a subject be withdrawn from treatment
or from the study for safety reasons at any time, -

Subjects whe were discontinued from study treatment were to coniinue tc undergo the scheduled
monthly assessments. Subjects withdrawn fom the study prior to completion were asked to
return for an early termination evaluation 30 days ( + 7 days) following their last injection/study
visit for monitoring of alt adverse svents (serious and nonserious: ocuiar and non-ocular).

Preliminary findings from FVF2428y (sce Section 1.7.4) suggest that administering the

ranibizumab injections 7 days (£ 2 days) ufter treatment with verteportin PIXY in the same eye

might result in s decrease in visual acuity of 2 30 letters due to temporary intraocular

inflammation (uveitis). Therefore, il veﬁepor[‘n PNT creaunent was requived in the study eye, it.

was to be adnrinistered at least 28 days prior to r:*m'u?umab-"shan‘n injections and no sooncr than
- 21 days after ranibizumab/sham injestions.

Petitioner Fresenius Ex. 1051, 0345
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Original BLA
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Lucentis (anibizumab injection) -

A formal Data Monitoring Cumnulluqﬂ.‘lMC) was established 1o morutor suh_]ect safely The
DMC conducted semiannual reviews # unmasked safety date including setious adverse events,
adverse events (ocular and non-ocutary, deaths, clinically sipnificant decreases in visual acuity,
and results of ocular assessments.

Concomitant Therapy and Clinical Practice

Subjects who reccived prior treatment with venteporfia in the study cye-were excluded from the
study. Verteporfin therapy in the nonsdtady eye less than 7 days prior o Dhy 0 was not
permitted,

Subjects who are confirmed (by fliorepcsin angiography and written documentation) by the
central reading center (o have changed Tesion classification from minimally classicioceult CNV
to predominantly classic CNV could réccive alternative therapies (e.g., verteporfin) in the study
eye. o

Pegaptanib sodivm injection was not permitted in either eye due to t____Eotcnlla] safety concem
of concurcent treatment with two anti-VEGT agents,

Concumrent use of systemic anti-VEGF agents including treatment with intravitreal or
intravenous Avastin was not permitted in cither cye. Subfoveal laser photocoagulation in the
study eye was not allowed prior to Day 0 or during study participation, Juxtafoveal or
extrafoveal laser phatocoagulation for AMD was not allowed in the study eye within 1 month
preceding Day 0 and during study participation. Elective vitrectomy sucgery was not aHowed in
the study eye during study participation. Transpupillary thermotherapy (TTT), external beam
radiation therapy, submucular surgery, or other surgical intervention for AMD was not allowed
in the study eye during study pamup.s!;an Onset of glaucoma during study participation should
be trzated as clinicaily indicated. Cataj‘acl surgery in the study eye could be performed il
clinically indicated and should occur 228 days after the last ranibizumab or sham injection; the
aext ranibizumab or sham injection will be hetd for = 28 days following cataract surgery. At
Teast one monthly injection was to be missed when cataract surgery in the, study eye is
performed.

Dose Holding and Treatment Disconfinuation

Dose mterrupucm and treatment discomtinuation duc to adverse evenls were determined usmg the
criteriz in the following Table. If any of the listed events ocourred, the reason for dose holding
was recorded on the Study Drug Administration Case Report Form {CRF) nnd if applicable, on
the Adverse Event CRT.

Table 6.[.3.! Dose Holdhe

Eyent

Intraocular inflanaation Dme was l\eld i ml.raucu!armﬁnrnmatmn was = 2+ in d\c qmdy eye.

Visual acuity loss Dose was beld if there was n treatment-related decreuse iu best corrected visual scuity-‘
: i Of > 30 letters in the study £ye compared wiih the last assessment of visual acuity
prior te the mosg recent

7
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Lucentis (ranibizumab injection)}

Intraoculayr pressure

Dose was held if KOR in the study eye
when lOPhadbocn!omrcdm<30
determined by the evpluating physicing.

> 30 mmiHg. Treatment was permitted
Hg, citber spontancously or by treatment, us

Vitreous hemorrhage

Frose was held if there was a > 2+ vitroous bemorchage and > 30-Ietter decresse in
visual acuity in the siudy oy comparcd with the fast assessment of visual actrity prior
to the onsct of the vilreows hemotrhage. Tecattnent was permited when the vitrevus
hematthage improved to <2+ ur vmu&g_:uny score improved to a <3(-letter decrease.

Sensory rhegmatogenous
retinal break or
detachmeant (including

snacular hole) .

Dose was held if u retinzl break was pretent in the study eye,_Treaiment may have
becn resumed >23 dkys after the rutiosfi-break had been sQeettully treated.

Subjects with a rh s retingl demch or Stage 37dr 4 macular hole weee
discontinued from for the duggtion of the smudy.

Subfoveal hurnorrhage

Dose was if there was « subretinal hemorrhage involving the center of the fovea in the
study cye, if the size of the hemorthage was either 2> 50% of the total lesion azea or =
2 DAs in size.

Local or systemlc
Infection

Dose was beld it any of the following were present: infectious conjunctivitis,
infections keratitis, fnfeations scleritis, or endophthalmitis in cither eye, vr il the
subject was roociving treatment for a sgverc systemic infection.

lntr:mcul.lr surgery

Dyosc was beld if intraoculac surgery had bzen performed in the study sye within the
previous 28 days.

Analysis Populations

Randotnized Subjects

‘I'hese subjects were enrolled and randomized in the study, This poputatmn was used for
summaries of demographics and study conduct and for most summaries of efficacy. Treatment
proup assigrurent for this pepulation was as randemized (i.e.; ITT).

Per Protecol Subjects

A subset of randomized subjects who were considered mors compliant with the protocoi.
Treatment group assignment for this population was as randomized. This population was used
for supportive analyses of visual acuity efficacy outcome measures at Month 12.

Safety Evaluable Subjects
Randomized subjects who received at icasl otte treatment with study drug. Treatment group
assignment for this population was defincd as foltows:

= " Sham: subjects randomized lo the sham-injection group who received a sham injection

on Bay 0

» 0.3 mg Ranibizumab: subjeels randomized to receive 0.3 mg ranibizumab or subjects
who were randomized to sham but received a 0.3 myg injection of ranibizumab on Day ¢

in error

« 9.5 mg Ranibizummab: subjeets randomized to receive 0.5 mg ranibizumab or subjects
who wére randomized 1o sham but received 2 0.5 mg injection of ranibizumab on Day 0

in efror.

Petitioner Fresenius Ex. 1051, 0347



IR F 1 SP-53494A %éi%_é% 1092972 %fgﬁ %ﬂzsoﬁ 3H 6H 69

L4 DTT

Original BLA |

Riea A. Lloyd, MD

125156 .

i is (canibizumab injection) i - ) =
Efficacy Analyses

Comparisons of efficacy were performed between cach anibizumab dosce group and the sham
injection {control) group. All painvise compartsons for treatment differenee were performed
using a statistical model that included only two treatment groups (active vs. control} at a lime.
For the primary efficacy endpoint, an adjustment was made for multiple treatment comparisons
of each ranibizumab dose group with the contral group. For secondary effic: Ticacy endpoints,
adjestments for multiplicity of endpoints were madc to manage the Tyﬁﬁ‘l"crror

Primary Efftcacy Endpoint. The proportion of subjects with fewer than 15 lc:lters lost in best
corcected visual acuity at 12 months compared with beseline, based on assessment at a starling
test distance of 2 meters, was compared between each ranibizumab group and the sharmn control
group using the Cochran 2 test strulified by CNV classification at baseline and baseline visual
aeuity score.. The test was perfonned at an overall significance level of 0.0497 after adjusting for
interim aaatysw The Hochberg-Bonferroni multiple comparison procedure was used to adjust
for the two pairwise trealment comparisons. If the p-values for both comparisons were 0.0497,
both ranibizuntab groups were considered statistically significantly different from the sham
conteol group. Ef the p-value for the comparison of one tanibizumab group with the sham controt
group was p > 0.0497, the other ranibizumab group was considered statistically signiticantly
different from the coatral group only if the p-valuc for its comparison with the control grqup was
0.049772 (0.02485). Results of 1ests for treatment difference using the Cochran 2 test stratified
by the bascline visual acuity score and CNV classification entered into the IVRS at
randomization were also provided as sepportive analyscs.

Revicwer's Comments: :

For the purpases of this review the Agency will consider the primary cfficacy endpoint as the
proportion of subjects with a loss of fewer than 15 letters in the visual acuity score in the stucdy
eye at {2 months compared with baseline, based on assessments at a starting test distance of 4
meters, nol 2 meters. .

Determination of Sample Size

The sample size of 720 subjects with minimally classic or ocoult CNV will provide 95% power
in the intent-to-treat ([1°L) analysis ta defeet a statistically significant difference hetween one or
hoth ranibizumab groups and the control group in the pereontage of subjects with fewer than 15
jetters-lost-at Month 12, assuming a rate of 65% in each ranibizumab group and 50% in the
confrol group.

interim Analyses

. An independent DMC was established to monitor safety and study conduct and met
approximately every 6 months to review unmasked safety summaries prepn.rr:d by an oxternal
statistical coordinating center. Because the analyses involve visual acuity, which is the basis of
the primary efficacy endpoint, each interim analysis conducted prior to the analysis of the
primary cfficacy endpoint will be allocated a Type { error of a=0.0001.

‘20
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Lucenlis {rarubizutnab injection)

Table 6.1.3.1-5 Subject Dispmitio:r' o

Completed Month 12 *

| Discontinued ‘Treatment
Prematurety ) 0L.2%) (4.6%) (A%
Discontinued Study preauturely 24 [ [ L3
{8.8%) . {2.5%) {2.5%} e
S eeod study mecikat 276 238 259 s
25 breated 199.2%} 1100%) {99.6%) (99."»5%)» ]
Inteni-to-teeat Population 236 238 239 713
.21 on tharapy study visit (99.2%) 1100%) (99.6%) L. 192.6%)
Per Protocol Popolation '
{for the analysis of 76 200 196 572
4 m BCVA at Month 12) P o, o, o
No on-therapy study visits or {12.9%) (34.0%) (81.7%) (79.9%)
| ___.__protocol vivlation N
Excluded from PP Population 62 38 44 ta4
(26.1%) _ (11.8%) (18.3%) (20.134)
Pharmacekinetic-Evaluable - 218 226 225 669
Population {91.6%) (95.0%) (03.8%) (93,4%)

a Defined as having a visual acuity scorc in (he study eye at Month 12. Data from subjects who missed the
Month 12 visit bn_! stayed [n the study for the secend year were not counted,

Reviewer's Comments:

Overall, the study had good retention of subjects through Month 12. The shum injection group
had significantly more %i:eonn‘num:‘ans than either ranibizumalb treatment group.

* Two subjects in the sham group and one subject in the ranibizumab 0.5mg group did not receive

‘any study reatment.

42

Petitioner Fresenius Ex. 1051, 0351



T 3 B SP-5349A %n@%vﬂ— 092972 FEAH :ERR304E 3H 6H 73

FUIMLE 30T

YEL a2z
"‘f'ﬂf‘-"‘&ﬁh’al‘ij‘f'dl- G-I

Original BLA
Rhea A. Lloyd, MD

125156 .

Eucentis (rauibi b injection) -

Table 6.1.3.1-6 Major Protogel Deviations during the First Treatmen( Year

Randomized Sabjects
-Any deviation 155 (23 1%4) 57 m 9%) 62(25.8%)
Re-tandomized . N [{] t (0.4%)
Dosing etroe: Overdose . [ 1(0 .4% ¥ L(04%) |
Dosing Error: Procedure (injection} accident o 1 (0.4% L (G.4%)
Dosing Brror: Sham i mjecnun gc:fumu:d . 0 2 (0.8%) 1{0.4%)
| Treatment asst I {0.4%) 1] 4{1.7%)
lnchg bbg_y_ex;_gmt ocol oll-labet PDT usc e 9 (3.8%) [i] 0
Received PDT <21 days afrer a study drug injection
Stody eye 1 {(04%) 1] 4]
Fellow eye N 4¢0.7%) . 9 {3.8%) 2 (0.8%)
Pre-treatment procedure not toilowed . S(2.1%)  ~p=—1{0.4%) 4 (1.7%}
Dose-holding ¢riteria not follawed : o 1{6.4%) 4(1.7%) 1 {0.4%)
Visual acyijty {4 m) not assessed at baseline: saudy eye 9 (1.8%) 9 {3.8%) 104.2%)
Visunl ucuity {2 m) assessment incamplete: lefters smalicr than
20/20 aot adequately wsted .. .
Snudy eve e 1] 2 (0.8%) 3(1.3%)
B Ceilow eye 24 (10.£%) 10 (4.2%) 13 (5.4%)
ETDRS chant with notation for 2-nt testing wag used 1{0.4%) 3 (1.3%) 2{0.8%)
_ETDRS charts switch usagc (lefl eye chart vs. H@l eye chart) ] f 1 (0.4%)
| Sit lanp was perforioed after i mjucnon e
OnDay 0 1 (0.4%) 2 (0.8%) L (0.4%)
At any visit uther than Day § ! (0.4%) 2 (.8%) 1{0.4%) __J
Required a readentranslator’s help for VFQ-25. and other o
_qltgstionmiz:s " < ! (0.4%) e ! (_2'4/“
Vitalsigns pre-dose T(2.9%) 6 (25%) 9 (3.3%)
Ti i method for [OP tneastrement 1§ {4.6%) 20(8.4%) 22 (9.2%)
2 Only study coordiaators weie unmasked for one case in the shawn-injection group and two cases in

the 6.5 myg, proup.

Reviewer's Comments: .
There were stightiy more protucol deviations in the ranibizumab 0.5 mg group.

The protocol deviations which oecmd‘ most frequently were an inconsistent method for IOP
measurement, incomplete assessment of 2 m visual acuily in the felfow eye, and failure (o assess
i wsua! acuity at baseline.

-
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Eucentis {ranibizumab injection)

Table 6.1.3.1-7 Discontinued Subjects and Reason =
: Stody FVE2598¢

2 SiySHET]

! R 1A K . (o R

507438 _ 101015 Subject’ s ecision 332
808127 102010 AE - Wetehing AMD 127

508536 | 102014 AE - Paggmonia, COPD Bxaccrbationx 2 ~—t7365
508255 103006 AE - Wegsening AMD . b 148
$08215 104010 Subject's Decision ~no vement in VA 284
S08L65 106006 l‘hymcgp‘s Decision — lngg t Kenalog given 236
507439 112005 Rand in crror . a3
S08082 | 119005 Lost 1o foflpw-up 35
508235 121004 Subject’s Decizion  AE — Wiild tritis R
S08235 | 124001 Subject’s Decision ~ Nevgx‘rvcawcd treatment 1
S08130 125008 AR - 30 Jettcr foss of vision — Worsened AMO 50
508246 13101t Subject’s Decisi 239
S08111 . 133601 Subju:t s Condition Mam!ged Odher ‘reatment 154
508248 __|.140001 AE — Lung lcsion, elevated Hiver cnzyines = | 259
S0RS8G | 141017 Randomized in crror t
S0R088 142002 Subject's Decision 127
sos212 | 14d002 AL - Wi o AMD 127
3508212 144005 Losl o follow-up i 33t A
S08187 145003 Subjcct's Decision 36

[sosiz7__ 1145607 AE - Wogening AMD 359

08187 149009 Subject’s Decision e £27
S00399 162003 Subject’s Decision . B
S08133 164002 Subject’s Decision i 120
508231 166001 | AE - Wi ing AMD 795
S0266 167008 : bject"s Condition NMandited Otker Treaunent 309
Sosid4s | FVS002 AE « Lung cancer treatmest 176
S08194 E76005 Subject's Decision 317
502507 186002 Subject’s Cordition Mandated Other Treatment 162
807387 187002 AE — Acute Gout s 359
508252 193004 AE - Worseniug AMD - 133
SOBR82 205002 AE - Deuthdu!: to Asl.hma/ COPMD 333
807438 141020 AE - Death M)ocrardmi Letion . 12
508127 102606 AE - Lyapboma 372
508536 102015 Subject’s Tiecision 258
508144 110002 Subject's Decision . + 324
508093 111005 | AE - Scvere aortic i 96
S05190 1120005 AH - Worsening AME 66
SCH2AG 131003 AE — Vulvar adenocammma -.1210
S0BIB® . 1 160001 AE - Iritis o] 121
800392 : 162002 B AE — Loss of vision__ o 100
S08084 t 196004 {05t to follow-up 218
508092 1111003 AE - Cardiac arzhythugia 100 -
S0BOR2. $19004 | Subject’s Decision [] ]
SD7442 127002 Subject’s Decision — Did ngt receive treutment 28
H Best Availabje Copy
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Original BLA

Rhea A. Lloyd, MD

125156 } . .
Laucentis {ranibizumab injection) L. B X ~

$08081 L Weatowed pelvis~ (35 i

508246 131001 7| AE - Gtoke

808246 131607 AE —Besth due to smzll bowel infarct
508238 138002 AE ~Rpcurren intis

S08231 166002 W ling AMDY

B07479 173002 Non-powmpliance

508232 181004 AL — Death — Asthma |

503084 106003 AE — Cough and wieezing

Reviewer’s Comment:

The majerity of subjects who discontinued treatment were in the sham-injection group. The most
frequent reasons for discontinuation were worsening AMD, worsening vision, or subject's
decision with.no mmprovement in vision,

In the ranibizumab groups, adverse events related ta systemic disease were the most frequent
causes of treatment discontinuation. There was no pattern of non-ocular adverse event which
led to discantinuation.

Table 6.1.3.1-8 Demograplic Statstics by Treutment Groap
Intent-to-Treat, Randomized Sublects

Pemographic
lAge (yr)
Mean (SD) 77.0 {6.6) 77.4(7.6) 76.8 (7.6)
Range . 56-94 52-95 52-93%
lAge group (yo)

- 50 to <65 11 (4.6%) 13 (5.5%) 16 (6.7%)
6510 <73 67 (28.2%} 64 (26.9%) 64 (26.7%}
7510 <85 . 132 (55.5%) 130 (54.6%) 124 (51.7%)
285 28 (11.8%) ~ 31(13.0%) 36 (15.0%)

Sex . ... .
Mate 79 (33.2%) 85 (35.7%} 88 {36.7%)
Female 159 (66.8%) 153 (64.3%) 152 (63.3%)
Race/ethnicity
White 231 (97.1%) 229 (96.2%) 232 (96.7%)
Asian or Pacific Islander 2{0.8%} 3(1.3%) 2 (0-8%)
Hispanic 5 (2.1%) 5(2.1%) 6(23%)
Other 4] t(0.4%) 0

Revicwer’s Comment:
The demographics of the treatment groups were balanced, The mujorstv o the patients
randomized and treated in this study were elderly and white.

as Best Available Copy
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Rhea A. Lioyd, MD
123136
Lucentis (ranibizumab injection}
‘Table 6.1.3.1-9 Bascline Oxpilar Chanc@sﬂes In the Study Eye
Intent-to-Treat, Randomirel Subjects

ﬁ' et Raniblzimdb
‘. \- F - - ‘.fﬁg .
ST Yk . 1 {it=-240)-
Years since first diagnosis of neovascular AMD .
"N . 235 : 238
Mean {(SD) 0.8 {L.3), 0.6(1.6) 0.7(1.3)
Range 0.0-109 0.0- 189 0.0 - 133"
[Visual acuity at a starting test distance of 4 meters
N i ’ 229 229 230
Nunber of ketlers (0106}
Mean (SD} 53.5 (14.7) 53.2(13.6)  53.2(14.9)
o Range 0-88 . 0-82 0-80
554 L1E (4B.5%) ~Fi4 (49.8%) 110 (47.6%)
=585 ’ L8 (51.5%)  115(50.2%) 120(52.2%)
Approximate Snellen equivalent )
Median : 20780 20/80 20/80
20/260 or worse 26 (11.4%) 28 (12.2%) 36 (15.7%)
Better than 20/200 but worse than 20/40 L74 (74.7%), 172 (75.1%) 159 (69.1%)
20/40 or better 32 (L4.0%) 29 (12.7%3 - 35(15.2%)
Intraocular pressure (mmHg)
N . 238 238 240
Mean (SD) 14.8 (3.2) 14.8 (3.1} 14.8 (3.2)
Range . 7-24 5-25 8-25
0-21 234 (98.3%)  233(97.9%) 236 (98.3%)
2229 40.7%) ___S@A%)_ 44.T%)

Reviewer's Comment: .
There wos no significant difference in baseline vision or intraocular pressure characteristics

hetween the treatment groups. .

18

Best Availabie Copy .
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125156
Lucentis (rzoibizumab injection) . . .
Table 6.1.3.1-10 Fluorescein Angiography and Fundus Photography
Characteristies of the Studi Eye at Basciine
Intent-to-Treat, Randomized Subjects

TR Ziumab

L A3 mg
(Characteristics 0= 240)
ICNV classification : -

Predominantly classic ¢ 1 (0.4%)"° 1(0.4%) %

Minimally classic . 87 (36.6%) 36 (36.1%) 91 (37.9%)

Qccult without classic 151 (63.4%) 151 (63.4%) 148 {61.7%)
Total area of lesion (DA) :

Meun (SO 4.41 (2.4R) 4.26 (2.54) 4.47 (2.62)

Range 0.20-11.75 0.10-11.80  0.25~12.00

<4 DA 124 (52.1%) 134 (56.3%) 125 (52.1%)

>4 DA 114 (47.9%) . 1Ha443.7%) 115 (47.9%)
Tota) arca of CNV (DA) ) -

Mean (SD) 4.28 (2.41) 4.13(247) 4.27(2.51)

Ratige 0.20- 11.78 0.02-11.8¢ 0.12--12.00
IArca of classic CNVY (DA) .

Mean (SD) 0.17 (0.36} 0.16{0.35)  0.17(0.38)

Range 0.00 2,50 0.00-2.50 - 0.00-2.25
”10!:! area of leakage from CNV plus intense progressive RPE stainiag (0A) ©

© Mean {(SD) 3.54 (2.47) 3.59(2.50) 347 (2.63)

Range 0.00-12.85 : 0.00-11.95 0.00-13.50
Area of serous sensory retinal detachiment or subretinal fuid (DA)

Mecan (SD) 4.45(3.44) 4.52 (3.54) 4.50(3.48)

Range 0.00-16.00 0.00-17.06  0.00-16.00
{0ccult CNV present 238 (100%) 235 (98.7%) 237 (98.8%)
8 The subject was encolled as a result of the site misinterpreting the I'..,sxon cligibility confirmation from the reading
cenler.

b Re-catcgorization as pmdun'undnll) classic CNV by the reading cenler post- mndomnunon
¢ n=2240 for ihe sham.injection gronp. and n~Z18 fir cach ranibizumab group

Revuewer’s Cammcnt-
There was no significant difference in the bmei‘me characieristics of the CNY lesions across the
treaiment groups.

Approximately two- thirds of the subjects had accult lesions without any classic component in
edach trentment group. -

Petitioner Fresenius Ex. 1051, 0356
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Lucentis (ranfbizumab injection)

Table 6.1.3.1-11 Concnrrent Ocular Procedurce amf Sclect Concomitunt Medications
duriag the First Treaithent Year: Randomized Subjects

. Raniblzurmab LR
y in E AR ¢ 3 ;ng. 0Ssmg -
P con N | 2 L . - fr‘ﬂﬁﬂ} -~ (n=2403.
[Concurrent ocular procedures, nutly eye i i
POT - 25 (10.5%) 1{0.4%) 0
Any procedure other than PD'T 10 (4.2%) 14 (5.9%) 12 (5.0%)
AMD-related B {3.4%) 0 3(i.3%)
Cataract 1¢0.4%) 4(1.7%) 2 (0.8%)
Glaucoma 0 0 1 (0.4%)
Vireorctinal discase 0 2(0.8%) 2(0.8%%)
. Othes discase . 1 (0.4%) 7 (2.9%) 5(2.1%)
‘Concomiant ocuiar medications, study eye *
Any medication usc 183 {76.9%) 194 (81.5%) 199 {82.9%)
TOP lowering agents 23 (9.7%6) 34 (14.3%) 33 (13.8%)
p-adreaoceptor blocking agents £3 (5.5%) - TEYT.6%) 17 (7.1%}
DYermatologic agents 12 {5.0%0) 16 (6.7%) T 19{7.9%)
Fluoroguinclones b1 {4.6%%) 12 (5.0%) 15{6.3%)
Mild analgesics 6 (2.5%) 13 (5.5%) 15¢6.3%)
Oplthalmic preparations 36 (15.1%) 3B (16.0%) 40 (16.7%)
Phannaccudcal aids 0 (1.2%; 18 (7.6%) 17 (7.1%})
Steroids 14 (5.9%) 11 (4.6%}) 16 (6,77}
Vitaming and muernais 123 (51.7%:) 145 (60.9%} 141 {58.875)
Concesnitant Non-Ocular Medieations ©
Any medication use 236 (99.7%) 238 (100%) 218 (99.2%)
Antacids 30 (12.6%) 20 (8.4%) 20{8.3%)
Antranenc agents 35 (14.7%) 23 (9.7%) 31(12.9%)
Anganxiety ageuts . 18 (7.6%) 37(15.5%) 35(14.6%)
Antidepresgants 36 (15.1%) 43 (18.1%) 53 (22.1%)
Antihyrercisive agents 38 {16.0%%) 53 (22.3%:) 62 (25.8%)
Antirt tic and anti-infl ¥ agents 84 (35.3%) 69 (29.0%) 80 (33.3%)}
B-adrenoceptor blocking agents 71 (29.8%) X 81{34.0%)} 76 {31.7%)
Bronchedilators and anti-asthimatics 20 (8.4%) 30{12.6%) 30(12.5%)
Caleium regulators and replenishers 80 (33.6%) 87 {36.6%) £1(33.8%)
Diugetics . 73(30.7%) 52 (34.5%) 6 (38.7%)
Expectoranis 18 {7.6%) 16 (6.7%) 8(3.3%)
1listatnite [D-lctxp!or anlagonists 20 (12.2%) 17 (2.1%) 2B (11.7%)
Hypolipidemics EO4 (43.1%) 1t4 (47.9%) 109 (45.4%)
Mild anafgesics 147 (61.8%) 143 (50.1%) 153 {63.8%%)
Penicilling ' 13 {5.5%) 27€11.3%) 21 (8.8%)
Sterouds 60 (25.2%) 65 {27.3%) 50(20.8%)
Supplements 45 (18.9%) 47 (19.7%) 35(14.6%})
Viamins and niinerals - 144 (60.5‘/) 138 (58.0%) 127 (52.9%)

a Bascd on data recorded on the Vertsporfin DT CRY pages.

t Based on the procedutes ceported on the Cuncurrent Ocular Procedure CRE pages, which were designed to
capture alk procedures other than PDT.

¢ Tabulation was based on medication use eported on the Concomitant Medications CRF pages for medications
used by = 3% of subjects in any provp.

o Tabulatien was based on mrdicarions repencd on the Concanitans Medicanons CRY pages: Only the
miedications satisfying any of the following criteria were prescated: used by > 25% ol subjects in any group at
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Lucentis (ranibizumab infection) - - .
screening, ased by = 30% of subjects in any group during Year |, or with a >4% difference between sham and eilher
ranibizemab proup,

Reviewer’s Commeni:
In tite ranibizumab 0.5 mg group, the procedures other than PDT performed were usually
related to cataract surgery.

TalHe 6.1.3.1-12 Prior Therapies for AMD in the Study Eye
Raudomized Subjects

Heogah

g T : A2 M - L i Halik 4i))"

Any prior therapy for AMD 134 (56. %)M_‘ | 140 (58.8%) 137 (537.1%)
Laser photacoagulation 22 (9.2%) 13 (5.5%) 14 (5.8%)
Medication 4 (L.7%) 3 (L3%) 3(L.3%)
Supplements 119 (50.0%) T132 (35.5%) 125 (52.1%)
Other 8 (3.4%) 3(1.3%) 2(0.8%)

Reviewer’s Comment: .

The treatment groups were well batanced with regard to prior treatment for age—re!a!cd macular
degencration. Almost twice as many paticats had prior laser photocoagulation in the sham

group than in the ranibizumab groups. R

Table 6.1.3.1-13 Concurrent PDT and Totravitreal Steroid Treatment in the Stady Eye —
Randomized Subjects .

Concurrent PDT ] 25 (\0.5)
Intravitreal steroid injection | 6 (2.5%)

Reviewer's Comment: -
The vast majority of on-study PDT treatments and all intravitreal sterotd injections were

received by those in the sham injection-group.
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Lucentis {ranibizumab injection)

6.1.3.2 Study FVF2587g

Title: A Phase 3, Multicenter, Randomized. Double-Masked, Active Treatment-
Controlled Study of the Efficacy and Safety of rhuFab V2 (Ranibizuimab)
Compared with Verteporfin (Visudync) Photodynamic Therapy in Subjects With
Predominantly Classic Subfoveal Neovascuter Age-Related Macular
Degeneration. ) s

=
Objectives:  Pnmary: .

+ To evaluate the efficacy of intraviireal jpjections of ranibizumab administered
monthly comparcd with, verteporﬁn viamic therapy (PDT) in
preventing vision loss, # measured by[tpc proportion of subjects who lost
fewer than 15 letters in visual acaity at*12 months compared with baseline.

o The non-inferiority of ranibizumab to verteporfin PDT wascvaluated;
if non-inforiority was demonstrated, then the treatment differences
between ranibizumab and verteporfin PDT were also to be evainated

for superiority. - il -
s To evaluate the safety and tolerability of intravilreal injections of ranibizumab
administered monthly.

Secondary:
« To cvaluate the cfiicacy of monthly intravitreal injections of ranibizumab in
preventing vision loss as measured by the following:
o Meun change from bascline in visual acuity over time up to 12 moaths
o Proportion of subjccts who gained at least 15 letters in visual acuity at
12 months compared with baseline
o Proportion of subjects with a visual acuity Snellen equivalent of
20/200 or worse at 12 wonths
e toinvestigate the cfficacy of monthly ) m:rav:treal injections of ranibizumab
on vision-related lunctioning and wellpeing assessed during a perind of 12
months, as measured by the National Bye Institute (N'FI) Visual Function
Questionnaire-25 (VFQ-25)
+ To cvaluate the efficacy of monthly intravitreal injections of ranibizumab on
the size of classic choroidal neovascalgrization (CNV) and amousi of leakage
- - from CNV at i2 months, as assessed by fluorescein angiography

Study Design: Phase 3, multicenter (100 sites), randomized, double-masked, active treatment-

’ cantrolled study of intravilreally administared ranibizumab compared with
verteporfin PDT. Approximately 426 subjects with primary or recurrent
subfoveal CHV sscondury to AMD who had predominantly ciassic lesions were
to be enrofled. -

Test Drug Schedule.
Eligible subjects were randomized in a [:1:1 ratio to receive onc of the ﬁ)llowmg

30
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Eucentis (ranibizunuab injection}
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« 0.3 mg ranibizumalivend sham PDT with salme infusion,
« 0.5mg rambu.umafi and sham PDT with saline infusion, or
= Sham injection of réhibizumab and active verteporfin PDT.

Vertepotfin/shamm PDT was administered prior to the ranibizumab/sham injection
to ensure the best practice with respect to aseptic techqiquc.gim,to attermpt to
minimize the risk of infection. Subjects received a ranibi or sham injection
tnonthly (30 + 7 days) for 23 months of reatment (24 injections) and active
{verteporfin) or sham (saline) PDT on Day 0 and every 3 months if necded (as
determined by the assessment of fiuorescein angiograms by the evaluating
physician) (or 21 moaths of treatment.

Table 6.1.3.2-1 Clinical Sites - Study FVF2587g

Site

Tnvestigator Name.

Number | Location

Investigator Number

N Al
| Subjec

N=423

A%
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Luceatis {ranibizumob injection) - el . -

Overall Study Design

This was 2 Phasc 3, multicenter, mndumwe:d., douhle- mmsked active trealtnent con:ro!tcd srudy
of intravitreally adm:mstcrcd mnibizumab compared with verteporfin PDT. Approximately 426
subjects with primary or recurrent subfoveal CNV secondary to AMD who had predominantly
classic lesions were to be envolled. The study was to be conducted at approximately 100 study
sites. The study design was essentially the same 25 Study 98.

Fluorescein angiograms were sent [o.a centrul rcading center to detetining-CNV classification for
study eligibility. Eligible subjects were rundomized ina |:1:1 ratio to receive one of the
lollowing treatments:

» 0.3 mg ranibizumab and ~.h.u|. PIr ¢ wath saline infirsion,

= 0.5 mg ranibizuntab and sham PDT with saline infusion, or

« Sham injection of ranibyatad wnd wilive veneportin PDT.

i
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L (ranibi b injection) -

Randomization was strauﬂed by the visus] geuity score at,Dav 0 (<44 letters [approkimately
worse than 20/125] vs. 245 Jetters [approximately 20/125 & better] based on the ETDRS chart
and agsessment at asla.rtiug distance of 2 micters) and by stiidy center. Verteporfin/sham PDT
was administered prior to the ranibizumab/gham injection, Subjects received a ranibizumab or
sham infection monthly (30 2 7 days) for 23 ruonths of treatment (24 injections) and active
(verteporfin) or sham (saline) PDT on DPay 0 and every 3 months if needed (as determined by the
assessment of fluorescein angiograrus by the evaluating physician) for 21 menths of treatment,
To preserve masking, administration of sham PD'Y with saline infusion m:m‘&cd that of active
verteporiin PDT, and administration of active verteporfin RDT was in accordance with the
Visndyne prescribing information.

There was a minimum of two {nvestigators per study site to fulfill the masking requirements of
this study. At least one investigator was designated as the evaluating physician, who was masked
to the treatment assignment and conducted alt ocular assessments. At least one other investigalor
was designated as the injecting physician, who was unmasked to the treatment assignment and
performed the ranibizumab or sham injection procedures and the active or sham PDT infusion
procedures, but who was masked to the ranibizumab dose (0.3 mg or 0.3 g).

Stndy Population
Inclusion/Exclusion Criterie

Essentially the same as Study 98 except that potients had predominately classic choroidal
neovascularization.

Qutcome Measures
Essentially the same as Study 98 except that patients had predominately classic choroidal
neovascularization,

Reviewer's Camment:
As noted in Section 2.5 regarding previous correspondence and mee!mg,.s. the Ageney does not
agree with the sponsor's primary efficacy endpoint

Visual acuityi 2esting is recommended to be performed with at targer distance of a minimumi of 4
meters from the patient. This distance measure (4 meters) is recommended to ménimize the
potentially confounding influences of accommodation and parzem positioning on the .
measurement.

For the purposes of this review the Agency will consider the primary cﬁmcy endpoint as the
proportion of subjects with a loss of fewer than 15 letters in the visual acuity seore in the study
eye at {2 months compared with baseline, based on assessments at a slarting fest distance of ¢
meters, not 2 meters.

Study Treatments
Dosgipe and Adminisiration of Ramhx?umgg and Shamy

S8
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Lucentis (ranibizumab injection) - - -
Ranibizumab was administered intravifeally in a multiple-dosc regimen of cither 0.3 mgor
0.5mg of ranibizumab every month (Diy 0-Moath 23) for a total of 24 injections. Sham
intravitreal injections were administered according to the same dosing schedule as ranibizutnab
injections: every month (Day 0— Month 23) for a total of 24 injections. Dosing was not to
aceur earlier than 14 days after the previous treatment. Missed deses were not to be replaced.

Verteporfin/sham PDT was to be administered prior to the ranibizumabfs@ﬁﬂjcction {0 ensure
the best practice with respect to aseptic technique and 1o attempt to minimize the risk of
injection. The injecting physician(s) (#nd any assistants, if applicable) performing the -
ranibizumab/sham injections could not' be involved in 2ny other aspect of the study in any way,
and could not divulge the treatment assignmeat to anyone. The evaluating physician(s) was
responsible {or all other aspects of the study except for the intravitreal injection procedure,
intravenous administration of verteporfin or saline, and 689-nm (4: 3 om) diede laser irradiation
of the macula. Visits for injection days bad to be scheduled when both physicians were present,
The subjects, all site personnet (except for the injecting physician(s) and designated site
personnet needed Lo assist with the injection procedure), and all Spogsgp personnel (with the
exception of drug accountability monitors, corporate compliance steff, and finance) were masked
to trealment assignment. '

Dosing and_Administration of 3 ofVertg-m;-f_in POT
Verteporfin PDT was to be adminisiered every 3 manths (if needed) as detcnmned by the
cvatuating physician's assessment of fluorescein angiography, The injecting physician
determined the spot diameter of the area to be treated. Active verteporfin PDT or sham PDT
with saline infusion was oaly to be adminisiered on Day 0 and, if needed, at Months 3, 6, 9, 12,
15,18 and 2I.

The sham PDT with salite i mfusmn mL[nu.M active vcﬂq:r.\rfn PDT and was administered in
accordance with Visudyne prescribing information. On Day 0, all subjects reccived either aclive
or sham PDT followed by an injection of ranibizumab or a sham injection, respectively. The
injecting physician and assistant and/or pharmacist were aware of the treatment assignment. [f 2.
subject received an injection of ranibizyamab, he or she received sham PDT (saline infusion
foltowed by 689-num [£3 nm] diodc lasur light dose and intensity was 1o be the same as those
uscd for verleporfin'PDT (i.e., light dode of S0J/cm2 at an intensity of 608 mWien2
administered over 83 sceonds). [Fa subject received a sham injection, he or she received active
PDT (verieporfin infusion followed by 689-nmn [£3 nm] diode laser irradiation (o the macula).
Following Day 0, the evaluating physician determined the-need for PDT every 3 months (i.c., 3,
6,9, 12, 115, 18 and 21) based on his or her assessment ofnphlhdlmuscop:c findings and
[Mueorescein angiography results.

-
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Lucentis (ranibizumab injection}

Table 6.1.3.2-3 Study Treatment Holding Criteria

[ntraocular lnﬂsmmation ;

Inflapanation is 2 2+ in the slugy_eye.

Visual acuity foss

Hold sctive/sham PDT and I cunibEunwbisham intravitteat mj!.cuon if there is 2
treatment-related decrease in BUV A of 2 30 letters in the sl’udf cye compared with

Intragcular pressure

the lastassessment of visual acuity prige to the most recent treat
Hold active/sham PDT aed raaibizugb/sham intraviteal injection if [OF in the
study eye was 2 30 mmHg. Treatnent wilt be permitted when (OP has been lowered

to < 30 mmlig, cithet spuntancousty or by treatment, as deteamined hy the cvaluating
physician,

Vitreous hemorrhage

Hold active/sham PRT and ranibicumgblshan inteavitreal injection if there is 2 2 2+
vitrcous hemorrhage and > J0-letter degrease in visual acuity in the sady eyz
compared with the last asseasmeut of visual scuity prior to the onset of the vitreaus
hemorthage. Treattment will be permitted when the vitreons hernorrhage intproves to
<2+ or vistal acuity score improved to,a <30- letter deovewe.

Sensory thegmatogenous
retinal break or
detachment {inriuding
macular hoele)

.| break has been success fully tecated. Sybjects with 2 shepmatogenous retinal

Hold active/sham PDT and rapibizumabvsham intravitreal injection if a retinal break
was present in the study ¢ye. Treawpont may be resumed > 28 days after the retinal
detachment or Stage 3 or 4 mucular hole were discontinued from treatrment for the
duration of the study.

Subfoveal hemorchage

flold active/sham PDT and ranibizumab/sham intravitreal inection il there i a
subretinal hemorhage involviog the canter of the fovea in the study eye, il the size of
the hemorrhage was edther > 50% of the total lesion arca or > 2 DAs in size.

Local or systemtc
infection

Tiold active/sham PDT ond anibizumab/sham intravitreal infection i any of the
fallovnng were present: infectious comjunctivitis, infeciious keratitis, infectious

ilis, or endophthalmitis in either eye, or 1Fths subject was 1eceiving teatment for
A scvere syslmuc infaction.

Intraocular surgery

Hold active/sham PDT gpd ranibizamab/sham intravitreal injection if mu‘an-cul:u

susgery had been performed in the studdy eye: within the prcvmus 28 days.

In this study, no subject was to receive both active verteporfin PDT and active ranibizumab
injection in the study cye. If unmasked personnel discovered that a subject randomized 1o
receive active ranibizurmab injection received active verteporfin PRT in the study eye in arror,
then the active ranibizumab injection for the current month was to be held and the next
raribizumal injection for the subject was to be administered no carlier dian 28 days after the cav
on which the active verteporfin PDT was received.

Additionally, the evaluating phys:clan could discontinue a subject from treatment for other safety
reasons. If 2 subject missed more than two ranibizumab/sham injections in 2 treatment year,
setious consideration was to be given by the evaluating physician and the Sponsor to
withdrawing the subject from the study.

Efficacy Analyses

The primary, secondary, and most of thc explorustory ¢ffticacy endpotnls were anafyzed for
randomized subjects based on the treatment assigned 2t randomization. Missing data were
imnputed using the lust-observation-carried forward (LLOCF) spproach.
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Lueentis {ranibizumab injection) -

Comparisons of efficacy were performied between each ranibizumab dose graup and the
verteperfin PR {control) group. All pairwise comparisons for assessing treatment difference
were performed using a statistical method that includes only two treatment groups {ranibizumab
vs. control) at a time. For the primary &fficacy cndpoint, an adjustmeot was made for multiple
treatment comparisons of each ranibiztimab dose group with the control g‘[g_l‘sg'_l’or secondary
efficacy endpoints, adjusiments for multiplicity of endpoints were also made o manage the Type -
1 ertar rate. o

Primary Efficacy Endpoint. The primary efficacy endpoint was the proportion of subjects who
lost fewer than 15 leiters in BCV A score at Month 12 compared with baseline, based on
assessment at a starting test distance of 2 meters. The primary efficacy endpoint was analyzed
for randomized subjects based on the treatment assigned at randomization, with missing data
unputed wsing the LOCF method. Supportive sensitivity analyscs were performed as weil,

For cach ranibizumah dose group, non-inferiority to the control group was tested using a one-
sided testing proccdure {or equivalently, using 2 onc-sided Cl) and a non-inferiority limit. -
Subject to the procedures for controlling overall Type [ error, a test for a treatment differcnce
compared with the conirol group could also be performed for cach dosc group.

To adjust tor multiple comparisons of two ranibizumab dose groups with the control group, a
Hochberg-Benfemoni multiple comparison procedure was used {(Hochberg 1988).

‘The non-inferiority it was based on the results of the Phase 3 trials of verteporfin PDT versus
placcbofrom the TAP Study. The vatue of 0.07 is approximately one-half of the minimnum
estimated difference (Jower limit of a two-sided 95% CI) in the proportion of subjects with
predominantty elassic TNV who lost fewer than 15 letters aL Moath 12. For subjects with
predominantty classic CNV, these proportions were 0.673 for verteporfin PDT-treated
subjectsand 0.393 for placebo-treated subjects, for an estimated treatment effect of 0.28 (95% CT, .
0.153 to 0.407, using the normal approximation to the binomial distribution). It is also the case
that 0.07 is equal to 25% of the treatment effect of verteporfin PIXT versus placebo,

Laboratory Tests. Descriptive sumrmnaries of laboratory values, including changes from baseline
and treatment-emergent abnonmalitics, wers generated. The number and percentage of subjects
with serumn antibodies to ranibizumab at baseline and during the treatment period were tabulated.

Vital Signs and Physical Findings. Descriptive summaries of vital sign measurements and
changes from bascline were generuted.

Ocular Assessments. Results of the following ocular assessments were surfunarized by timepoint
and by eye (study vs. fellow) using deserniptive summearies: visual acuity, iniraocular pressure,
slitlamp examination, indiract opbthalmoscopy, fluorescein angiography, and fundus
photography. The changes from baseline in intrancular pressure were tabulated. The presence of
intraocular inffamrnation and vitreous hemarrhage. as determined from the slit lamp
exarnination, were tabulated by grade {according to grading scales for flarefcells and vitreous

&)
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Rhes A, Lloyd, MD
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Lacentis (ranibizumzb injection)

hemorrhage density). The presence of retinal break or detachment as determined from indirect
ophthalmoscopy was tabuluted.

Determinztion of Sample Size
The sample size was determined based on the aoalysis of the primary cfiicacy endpoint for
treatment differences between each ranibizumab dose group and the controt group, The planned
sample size of 426 aubjects was based on calculations using the following assumptions: H:1:t
randomization ratio (0.3 mg of ranibizumab vs. 0.5 g of ranibizumab vs. vegeporfin PDT), the
Pearson 2 test for comparison of two propottions (for each ranibizumab group vs. verteporfin
PDT), and the Hochberg-Bonferroni muttiple comparison procedure at an overall Type I errar
rate of 0.0497 (after adjustment for three planned interim aafcty analyscs prior to the analysis of
the primary efficacy endpoint). The power of the Hochberg-Bonforroni multiple comparison
procedure was cvaluated using Monte Carlo simulations.

The sample size of 426 subjects with predominantly classic CNV provided 96% power in the
primary ITT analysis based on randomized subjects to detect a statistically significant difference
belween one or both ranibizumab groups and the verteporfin PDT growpmr the percentage of
subjects who lost fewer than 15 letters in visual acuity scorc at Month 12, assuming a rate of
84% in cach ranibizumab group and 67% in the vericporfm PDT group.

Appears This Way
On Qriginat
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Lucentis (ranibizumab injzction)
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£ 3+ 5z

FHEI

E31

:u?mLtamtT
oy Al

Tabie 6.43.2-5 Subject Dhposition

Rindomized Subjects
Cornpleted Monfh 12*
(88.8%) (91.496) (93.6%)
Discontinued Treatment 15 14 9
Prematurcly (10.5%) A10.0%) {6.4%)
Discoatinued Study prematurely e 10 E
- (7.0%) (7.1%) £3.6%)
Safgty Evaluable Fopulation p
T ;’::yucivcd saudy mpcdicalion, l:]‘;a% ) “‘{’/ 140
25 tceated ( H {97.9%) €100%5)
[ntent-t0-teeat Popuietion 143 140 | 140 ~
> | on therapy study visit {100%3 L {100%6) et (100%5)
Per Protoce] Papulation
(for the znalysis of 114 101 103
. 4 mBCVA at Month 12) . -n, -, . -
. No on-therapy study visits or e (12.1%) (73.6%)
protocel violation e
Excludzd fzam PP Populatk 2 , 38 44 -
(26.£%) (11.8%) (18.3%})
Pharmucokinetic-Evaluable 136 135 137 .
Popuilation (95.1%) (96.4%) (97.9%)

Mote: Three subjeets (101010, 345001, and 403004) in the 0.3 myg proup did not receive

any raubizumab dusing the study.

Reviewer's Comment: :

Overall, the study had good subject retention with 386 subjects completing Montl 12 (91.3%).

The verteporfin PDT group (10.5%3} and the ranibizumab 0.3 mg group (10.0%) had an almost
equal number of subjects wha discontinued treatment prior to Month 12. The ranibizuniab 0.5mg
group had the fewest subjects discontinue reatment at 6.4%.

Appears This way
On Original
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Lucentis [ranibizumab injection)

Table 6.1.3.2-6- Major Protocol Deviations during the First Treatment Year
Randomized Subjects

-(I‘l.?%)

26 (
Treatment errot:_incomrect treatment ] 2(1.4%) -7 (5.0%) 2{1.4%)
Treatment crror: teceived verleporfin PDT ¢ ranibizumab at . o 3 (L4%) 2 {14%)
the same visit - i
Treatment ervor;_incorrect administzation 1 {0.7%) 3 (2.1%) 1 {0.7%}
Treatment errar:  received study drug kit from Study P 32.1%)
FVF2598(3 . i
Treaiment: off-scheduie vedeporfin/sham PDT [t}
Treatment assignment unmasked 2 {1 4%} | {0.7%:)
Pre- and post-treatment procedure not followed 4{2.8%) 9 (6.4%) 65{4.3%)
“Trearment holding criteria not fotlowed 2{1.4%;) . {0.7%) 2{1.4%)
Ope’n_-labcl vcr(epo.rf%n E_D'l' in fellow cve <21 days afier last 5 (3‘-5""‘!,:' —_!TES-D%) 3¢2.1%)
ranibizumabisham injection
%g‘xm:::sfzﬁ:c:z: in fellow eye fs days after bt £ (0.7%) 2 (1.4%) 1¢0.7%)
Received excluded i snt in study eye 1(0.7%) [0 0 ﬁ
Cal_:lr_acl surgery inAﬂ{c st_udy eyc withio <28 days ol a o 4 (2.9%)" 1(0.7%)
sanibizumab/sham injection
Visual acuity (4m) not assessed at Day O (study eye) 2(1.4%) 7 (5.0%) 1 (0.7%)
Visual acuity (2 m} not assessed at Day O (study eye) : 0 1(0.7%} 1(6.7%)
Visual acuity (2m) assessment incomplete: unknown if vision 1 (0.79%) o
was betier than 20/20 (study eyc) . .
Enconsistent mechod for measuring [OP 2(1.4%) 2 (1.4%) A (2.9%)
Vital signs d predose ) 5 (3.5%) 3(2.1%) 35 (3.6%)

Reviewer's Comments:

The most protocol deviations occurred in the ranihizumab 0.3 mg gronp (25.7%) followed by
ranibizumab 0.5 mg (18.6%). Treatment errors, as a group, represented the majority of the
protocol deviations in the rantbizumab 0.3 mg group.

The protocol deviations which ovcurred most frequemly were the following: pre- and post-
treatment procedures were not followed, open-label verteporfin PDT was administered in the
Jellow eye <21 days after the last runibizumabl/shom infection and vital signs were assessed pre-
dose, not post-dose.

H
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Original BLA

Rhea A. Lioyd. MD

125156

Lucentis (rauibizaniab ipjection)’ - -~

Table 6,1.3.2-7 Discontinued Subjects and Reason

Study'Site D

S081%0 351006 i

S0820) 106018 baticn, R p e ] 106

S0B586 315004 eatcer A [

S08187 316003 erfaratod gastric ulcer -1 2H

S08214 -1 32100 AE - Glicblastoma 177

| 508146 | 326002 _ Subject’s Decision — Decreasing viston 272

S08541 33700 N Lost to follow-up 29

S08368 360002 AB — AMD requizing M injxn, fetlow sye 344

508153 361001 Su\_a_l@crs Decision 130

S08314 - -~ 364004 AE - Physician's Decisiun 302

S0H22 368002 AR -~ Myucatdial infarclion 239

502891t 373001 AE -~ Bilateral b!ephameonjunchwds 3

S0¥Izy 381008 AE - Retinal detach _ — T

| 509311 384007 AL ~ Death, Cardiac arzest 121

{ 500370 403002 Lost o [oltow-up (aRqr Mmuh 3) 368

] ; pup 15;°

SDE190 301080 AE - Progression of AMD 1 .
| S0R220 [ 302007 Non- compli o 371

S07441 30300¢ AE — Retinal detach 58

508214 321001 AE — Death, respiratory astest - 235

S68130 335004 AE —Blusred vision {unchanged YA} 361 N

SOR34 337003 AE —Death, cardiac arrest 282 ]

SG67438 343005 AE -~ Lung cancer 278

S08222 344004 AE -Stoke 136

568252 34500¢ - Sub_w:l s Dccmon — mwver received Ireatment ?

502201 353003 *s Decision — mwitiple medical problems | 163

808133 _| 358003 AE _Recurrent CNVM, fellow eye 337

S08258 371003 R “Death, viral infection : 289

509308 385003 i Subjm's Decision - 182

509135 403004 Em 3 Dec:slon nevcr received ncatmcnt 1

S08220 02001 Lost jo follow- up 180

soglgs - - - 317004 AE — Death, C ive Heard Failute 219

S00444 319008 Subject’s Decision 31

508222 344005 AE — Progrossivn of CNVM - 175

S08234 249006 AE ~ Afferent pupillacy defect ) 357

S0R224 150004 Subjget’s Decision 212

S08081 36900¢ AE — Multiple infections 225

S09311 381003 A¥E —Death, cardiac faituse 98

69308 3K9001 AE .- Severe uveits M 271

Reviewer’s Comments:

Treatment discontinuations weqwrred ar about the same frequency in the verteporfin FOT
(15/843) and ranibizumab 1.3 mg groupl14-14G ). In both groups, the reasons for
discontinuation were most frequenily adverse evenrs-die to systentic disease.
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Table 6.1.3.1-8 Demographic Statistics:by 'l‘reatment Group

Tntent-to-Trest, Randomized Subjects

Demographic
Age (ym)
Mean (SD) 77.7 (7.8) 77.4 (7.5) 76.0 (8.6)
_ Range 53-95 54-97 54-93
Age group (yr)
50 to < 65 8 (5.6%) 9 (6.4%) 14 (10.0%)
6510<78 35 (24.5%) 28 (20.0%) 41 (29.3%)
7510 <8S 74 (51.7%) 84 (60.0%) 64 (45.7%)
=85 26 (18.2%) 19(13.6%) o 21(15.0%)
Sex
Male 64 (44.8%) 73 (52.1%%) 75 (53.6%)
Female 79 (55.2%) 67 (47.9%) 65 (46.4%)
Racelethnicity :
White 140 (97.9%) 137 (97.9%) 136 (97.1%)
Black 1(0.7%) 0 1{0.7%)
Hispanic 1(0.7%) 3¢2.1%) 2 {1.4%)
Other 1€0.7%) 0 0
Any prior therapy for AMD 64 (44.8%) 63 (45.0%) 58 (41.4%}
Laser photocoagulation 19 (13.3%) 23 (16.4%) 20 (14.3%)
Medication / Supplements 32 (36.4%) 49 (35.0%) 46 (32.9%)

Reviewer’s Comment:

The demographics of the subjects in the study were well balanced. The predominance of white
elderly adults is representative of the population affecied by this disease mfher than a problem

with enrol{menz

Approximately 40% of | subjecrs reported prior t.fwraps Jor AMD in the study eye and
approximately {3% reported prior laser photocoagulation in the study epe. No subjects had
prior verteporfin PDT therapy because the study excluded i, .

7
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Original BLA
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Lucentis (nuibizurnal injection)
Table 6.1.3.2-9 Basclm  Ocular Charieteristics in the Study Eye
Intent-tof§reat, Randanitzed Subjects _

) bizumaly
Char. 0.5mg
! (n=140)
Years since first diagnosis of neovascifiw
N 142 140 140 °
Mean (SD) T 0408 . 0.3(0.6) 0.3 (0.6)
Runge 0.0--54 00-54 0.0 -73
[Visual acuity at a starting test distance of 4 meters :
N T -4 £33 139
. Number of letters (0-100)
Mean (SD) 45.0(152y, _ 47.4(13.7)  46.4(14.8)
Range 3-73 1-74 0-75
<44 62 (44.0%) 52(39.1%) 57 (41.0%)
za5 79(56.0%) . Bl (60.9%) 82 (55.0%)
Approximate Sneften equivalent
Median 207125 207100 20/125
20/200 ar worse 3927.7%)  3T(27.8%) 35 (25.2%)
Better than 20/200 but worse than 20/40 00 (70.9%) 92 (69.2%) 98 (70.5%)
20/40 or belter 2 (1.4%) 4 (3.0%) 6 (4.3%)
Intraocular pressure {mmkg)
N 143 140 - 140
Mean (SD) 15.2 (3.2} 15,2 (3.7) 15.4 (3.4)
Range 3-24 9-26 9-26
0-21 ’ 136 (95.1%) . 133 (95.0%) 133 (95.0%)
2229 7(4.9%) 7 (5.0%:) 7 {5.0%)

Reviewer's Comment:
The basebine ocular characteristics of the study eye were well balanced. 'Hze mean visual acuity
ranged from 43.1 to 47.4 lewers (Snellen equivalent 20/100 - 204125) ar a starting test distance

of 4 meters.

73
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Table 6.1.3.2-10 Fluorescein Angiography abd Fundus Photography

Characteristics of the Study Exe¢ at Baseline
Inteni-to-Treat, Randomizesl Subjects

128 s Ranibizumah
=i 0.5 mg

(Characteristiss b k o 40} - {n = 140)
[CNV classification, .

Predominantly classic 141 {98.6%) 134 (95.7%) 135 (96.4%)

Minimally classic 2 (1.4%) 5 (3.6%) 5 (3.6%}

Qceult without classic ) 0 1 (0.7%) O
[Total acea of tesion (DA)

Mean (SD) 1.88 (1.40) [.89 (1.44) 1.79 (1.54)

Range . 0.07-5.75 0,12-7.20 0.05-10.00

<2DaA 93(65.0%) - 9FTRILOW) 93 (66.4%)

>2ta 4 DA 34 (23.8%) 32 (22.9%) 34 (24.3%)

>4 DA 16 (11.2%) 10 (7.1%) .13 (9.3%)
[Total arca of CNV (DA)

Mean (SD) 1.45 (1.25} 1.48 (1.33) 1.31 (1.24)

Range 0.07-5.55 0.11-6.80 0.05-7.50
IArea of classic CNY (DA)

Mean {SD) © 1.36(1.13) 1.28 (1.05) 121 (1.12)

Range 0.07-5.55 0.00-6.40 0.05-5.30
[Total area of leakage [rom TNV plus intense progressive RPE staining (DA)

Mean (SD) 3.06{1.81) 3.00 (1.92) 2.92 (2.08)

Range . 0.20-8.20 0.20-11.00 0.25-9.00
LA req of subretinal fluid (DAY

Mean (SD) 4.34(2.45) 4,17 (2.43) 4.26(2.53)

Range ’ 0.00-9.00 0.00-14.00 0.00--12.00

resence ol occult CNV ’

Absent ' E1d (79.7%) 107 (76.4%) 111(79.3%)

Questionahle . 13(9.1%) - 12 (8.6%} 11 (7.9%)

Present . ’ 16 (11.2%) 21 (15.0%}) 18 (12.9%

a Subretinal fuid is olso known as scrous sensory tetinal detackment, n=135 for the vertoporfin PUT graup, n=124

for the 0.3 mg proup, and =123 for It 0.5 mg, prou)s.

Reviewer's Comment:

There was no significant difference in the buseline churacteristics of the CNY lesions across the

treatment groups.

The vast imajority of subjects had prodomingntly ciassic CN¥ lesians in each treatment group.

74
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Original RLA
Rhcu A. Lloyd, MP
125156 )
Lucentis (ranibizumab injection) -

6.1.4 Efficacy Findings
6.1.4.0 Stdy FVF2598g Efficacy Repults
The cfficucy analysis was based on ali'tandomized subjects with treatment groups as assigned,
the intent-to-ircat popuiation with the LOCF method nsed to immpute missing data. Somae subjects
did receive a weatment for which they were not randomized. These subjects were included in an
*as treated™ population in the safety analyses. .

Reviewer's Comment:
As noted in Section 2.5 rcgarq‘mg pre‘ﬂau.s correspondence and meetings, the Agency does not
agree with the sponsor's primary efficacy endpoint,

Visual acuity testing is recommended to be performed with at target distance of @ minimum of 4
meters fram the patient. This distance measure (4 meters) is recommended o minimize the
potentially confounding influences of accommadation and patient positioning on the
measurament.

N - —:—-n:-
For the purposes of this review, (he Agency will consider the primary efficacy endpoint as the
proportion of subjects with a loss of fewer than 15 letters in the visual acuity score in the study
eye at 12 months compared with baseline, based un assessments at ¢ starting test distance of 4
meters nol 2 meters,

Appears This Way
On Original

15
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Original BLA

Rhea A. Lioyd, MD
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Lucentis (ranibizumab injection)
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STUDY EVE25%8g - PRIMARY EFFICACY RESU

Table 6.1.4.1-1
Proporﬁon of Subjects Losing <15 Letters in Visual Aguity for the Study Eye at 12 Months
Compared with Baseline at a Starting Distance ol 4 Meters:

i

N 228 230
Responders® _ 1 133(60.3%) 213 (93.0%) 209 (90.9%)
95% Cl of the % ° {53.0%, 66.6%) | (89.7%, 96.3%) | (87.1%, 94.6%}
Difference in % (vs. sham) ° ' : 32.3% 29.9%
95% Cl of the difference * {25.3%, 39.4%) | (22.7%, 37.1%)
5 R0 ! by o om - s
N 176 200 196
Responders’ 106 (50.2%) 187 (93.5%) 181 (92.3%)
95% Clof the % * (53.0%. 67.5%) | (98.1%, 96.9%) | (B8.6%, 96.1%)

Difference in % (vs. sham) ©

33.3%

32.1%

95% (1 of the diffcrence ©

(25.3%, 41.3%)

(24.0%, 40.3%)

a By normal approximation; b . Weightd estitnates ndjusting for the strata by using CME! weights; ¢ From Cochran

Chi Square tests adju-;ted for the strata (p<.0001).

Roeviewer's Commcnl

Based on the Hockberg. Ennferram multiple comparisaon procedure defined within the protocol,
the ranibizumab 0.3 mg and 0.5 mg doses demonstrate efficacy in this tricl. The primary
efficacy endpoint result for both ranibizumalb groups is strongly statistically significant at

p<0.0001 for each.

There is an approximate 30% treatmers effect with both ranibizumab doses. At the 12 month
primary efficacy endpoint. 3% of subjects in the ranibizumeb 0.3-mg group and 90.9% of
subjects in the ranibizumal 0.5 mg group lost fewer than 15 letters of vision from baseline
compared with 60.3% of subjects in the shum infection group.

The number of subjects considered in each group was decreased in the Per Protocol analysis
because some subjects did not have baseline visual acuity tested at 4 meters.

EL]
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Table 6.1.4.1-2
Sens:fnnl.; Analysis of Visual Acaity for the Study Eye at [2 Months
(Worst Qutcome Emputation) at a Starting Distance of 4 Meters

N ' 229 220 730

Responders 118 (51.5%) 201 (87.8%) 194 (84.3%)
95% Clofthe % * (45.1%, 58.0%) | (83.5%, 92.0%) | (79.7%, 89.2%)
Difference in % (vs. sham) " 36.2% 32.8%
95% CI of the difference © : (28.5%, 44.0%) | (24.8%, 40.8%)
p-value (vs. sham) © - <Rl <(0.0001

a By normal approximation; b Weighted esticrtes adjusting for the stram by using CMH weights: ¢ From Cochsan
Chi Squars tests adjusted for the steata.

Reviewer's Comment:

The statisticalty significant demonstration of efficacy is preserved with a greater than 30%
treatment effect in the worst outcome imputation - sensitivity analysis.

A}JE’J\.U{.’ Fiaed vay
On Originai
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Table 6.1.4.1-3

Study Eye Visual Acuity (Gomparisons between Bascline and Month 12
Starting Test Distance of 4 meters: Randomized Subjects

Gain of = 15 Jelters (tom baseline

14.(6.1

42 (18.3%)

72 (31.3%)

{.oss of <39 letters from baseline

Reviewer’s Comment:

Yes 193 (84.3%) | 226(98.7%) | - 226 (983%)
Mean change in visual zcuity from R
baseling in ETDRS letters (SD) HLO(17.9) 54(134) 6.3(14.1)
Number of Lines VA Change from ) .
Bascline -2.2(3.6) 1L (2.7 1.4 (3.0)

The differences were all statistically significant ar the p< 000! level. There appears to be a dose
effect in the gain of > 15 leiters of vision from buscline, though this comparison was not @

planned statisuecal comparison.

There is a statistically significant difference batween sham and ranibizumab treatment groups in

the prevention of vision loss defined as a loss of <30 letters. There is a statistically signiffcant
difference in the change in visual acuily from bascline, p<0.001, though this change is not

considered clinically meaningful,

'Eméaey Vari;u;f

Table ¢.1.4.1-4
Study Eye Visual Acuity at Moatk 12
Starting Test Distance of 4 meters
' Randomized Swhjects

S
MN=240)

Mcan Visual Acuity in E’I‘DRS

lettes (SD) 42.5 (19.1) 58.8¢17.1) 560.90179)

Snellen Equivalent VA <20/200 102 (43.0%} 29 {12.2%) 28 (11.7%)

Reviewer’s Comment:

There is a clinically meaningful and seatisticafly significant (p<.0001) difference in mean visual
acuity at Month 12 in ETDRS letters between the sham und ranibizumab ireatment groups of 16
letters in the 0.3-mg group and 17 leteeys in the (.5-mg group.

Table 6.1.4.1-5

e
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Mean Change from Baseline in the Totat Area of Lesion, Area of Classic CNV; and Area of
Subretinal Flaid and the Proportion of Bubjects with » Significant Growth of CNY in the
Study Eye af 12 Meaths
Randomized Subjects

Changc in the total arca of lesion (DA ‘ . .
N . 238 238 240

Mean (SD) 2.33(2.89) 0.11 (207} 0.14 (1.97)

Difference in LS means {vs. sham) * 221 -2.18
Change in the arca of classic CNV (DA)

NE &7 - 86 01

Mean (SD} 0.79 (208) 1 -022 (0.44) 2023 (0.61)

Difference in LS means (vs. sham)® |- i ek .1.02

Change in the area of SSR
_detachinent/subretinal fluid

N 20 b 218 218

Mean (SD) 08 (457 1308 (431 262 (3.69)
Difference in LS means (vs. sham) * B SR Y 366

Significant growth of CNV (2 0.3 DD

increase) i
N 238 238. 240
Mean (SD) 118 (49.6%) 31 (13.0%) 39 {16.3%)
Difference in LS meaos (vs. sham) * - -36.5% -33.5%

WNOTE: The LOCF method was used 1o itnpute migsing data. Strata were defined using two factors: baseline CNV
classification {minimally classic vs. occult without classic) and baseline visual acuity score (2 mieters, € 54 vs. > 55
fetters). -

& Bascd on pairwise analysis of covariance modcls adjusted fhr the two stratification factors ank baseline value of
the cndpoint (p<.0001). b Included subjects with minimatly classic GNV ar baseling only. ¢ Bascd on pairwise
anilysis of covariance models adjusied for the basaling value of the emdpoint and the baseline visual acuity category.

Reviewer’s Comment: N

Ranibizumaly groups showed statistically significant differences when compared with the sham
group (p <0.0001) in the mean change from baseline to I2 months in the total lesion area, the
area of classic CNV, and the area of subretinal fluid. These differences are not necessarily
clinically significant.

.

R
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Table 6.1.4.1-6 Mean Change from Baseline In Retfnal Thickness and Total Retinal Yolume
in the Study Eye at 12 M Randomired Subjects in the OCT Subset .
| Foveal retinal thickness (1%
N ~ 15 31
Mean (SD) o 151 (131.6)) | -122.5(138.7)
Dilference in LS means (v sham)* -89.9
p-value (vs. sham)* 0.0088 }
Central cetinal ttnckncss (uﬂ!)
N 10 25
Mean (SD) __-18(67.1) .| -1393(113.9)
Difference in LS means (v§. sham) * " -103.2
p-valuc (vs, sham)* ) T oo
Total retinal volume (mm’)
_ N 10 23
Mean (SD) - -0.07 (0.82) -1.42 {0.99)
Difference in LS means (vy. sham) * -1.40
p-valuc (vs. sham} * . . <(.0001
a Based on the analysis of covariance madels Miwsted for basclgc value of the endpoint.
b Only the measucerients based on the nos scun dinmeter 0f 6.0 mm arc iecluded.

c. Defined as the average thickness in microns: _o!'th: center of the fovea based on the intersection of 6 radial tine

scans.
d Defined a5 the avesage retinal thickness in njferons of the ecuotral retinal subfield {eucompassing the foveal
reglon}, which in tunt is one of 9 subfields amtleled siter the ETDRS facuiar grid {central, four inner 2nd four
outer subfields). .

Reviewer's Comment: - . .

Within the subset of patients who were assessed with optical coherence tomography (OCT), the
pooled ranibizumab group experienced statistically significant decreases in foveal retinal
thickness, ventral retinal thickness and'total retinatl volume,

81
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Original BLA

Rhca A. Lloyd, MDD

125156

Lucentis {1anibizumab injcction)

6.1.4.2 Study FVF2587¢ — Primary Efficacy Results

The efficacy analysis was based on all randomized subjects with treatment groups as assigned,
the intent-to-treat population with the LOCF method used to impute missing data. Some subjects
did receive a treatment for which they were not rundomized.

Reviewer’s Comment:

As noted in Section 2.5 regarding previous correspondence und meetings, the Agency does not
agraz with the sponsor s primary efficacy endpoint. Visual acuity testing is recommended to be
performed with at target distance of @ minimum of 4 meters from the patient. This distance
measure (4 meters) is recommended to minimize the petentialiy confounding influences of
accommodation and patient positioning on the measurement,

For the purposes of this review the Agency will consider the primary efficucy endpoint as the
proportion of subjecis with a loss of fewer than 5 letters in the visual acuity score in the study
eye at 12 months compared with br:rse!me based on assessments af a starting iest distance of €

. melers not 2 meters.

STUDY FVF2587s - PRIMARY E¥FICACY RESULTS

Table 6.1.4.2-1
. . Propourtion of Subjects Losing <15 Letters in Visual Acuity for the Study Eye at 12 Months
Compared with Baseline at a Starting Distance of 4 Meters: Kandomized Subjects

N K . IV 141 133 . 139

Responders 93 (66%) 126 (54.7%) 136 (57.8%)
95% Cl of the %" |7 (58 k%, 73.8%) {20.9%, 98.5%) " (95.4%, 100%)
Dillerence in % (vs. verteporfin PD'I)‘ 25.0% Ak
95% CI of the difference” (204%, 37.6%) (24.0%, 40.2%)

Non-inleriority s o
Omc-sided (1~ o) 100% Clof mcd.lﬂ'mc fvs, By % -
verteporfin POT) ™ (20.4%, ) (23.5%, -}

¢ value (vs. verteporfin PDTY ** <0.0001 -<0.0001

Note: Stralz were defingd using baseline visualncuity score (4 meters, <44 vs. 245 letters),

a By normal approxiridtion; b Weighted estimates adjusting for the strat by using CMH weights and normal

approximation of the weightcd estimates; ¢ a=8.0246.; d From nbrrwol app nation Iests adjusted for the strata.;

e From Cochran Chi Syuare tesis adjusted for the strats

86
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Original BLA -

Rhea A. Lioyd, MD

125156

Lutentis (ranibizamab injection) -
Table 6.1.4.2-2

Proportion of Subjects Losfng <15 Leiters in Visual Acuity for the Study Eye at 12 Months
Compared with Bascline at a Starting Distance of 4 Meters: Per-Protocol Subjects

N
Responders V70 (61.4%) 95 (94.1%%) 100 (97.1%)
95% Cl ulthe % . __5‘_ (52.5%, 70.3%) (89.4%, 98.7%) (93.8%, 100%)
Bifference ia % (vs. verieporfin PDT) B 32.7% 35.7%
95% CI of the differcnee *_ o . (22.6%%, 42.7%) (26.2%. 45.2%)

Nouw-infetiority test
Onc-sided {1- a) t00% CI of the difference

(vs. verteporfin PDTY ™* (23,2%, «) (26.4%, —)
- p-valus (vs. vetteportin PDT) *° <0001 <0.000%

Maie: Observed cases only. Strata were defiaed using bascline visual scuity score (4 melers, <44 vs, 245 letters).
2 All tests and CIs are two-sided (except non-infectority teses) and based an painwvise models. b Based on normat
spproximation for binomial proportions, ¢ a=00246 ¢ Froin nomoal approximation tests adjusted for the strata.;
e From Cachran Chi Square 1ests adjusted for the straty

Reviewer’s Comment:
The number of subjects considered in each group was sfightly decreased because baseline visual
acuity ar a starting test distance of 4 meters was not obtained in all subjects.

Based on the pre-specified criteria for assessing significance, the ranibizumab 0.3 mg and 0.5

mg dases demonstrate efficacy in this irial. The primary efficacy endpoint result for both
ranibizumab groups is highly stasistically significant at p<0.0001 for each dosé for the Intent-to-
Treat and Per Protocol populations.

There is an approximate 30% treatment effect with both doses. At the 12 month primary efficacy
endpoint, 94.1% of subjects in the Ranthizumod 0.3-mg group and 97.1% of subjects 1n the
Ranibizumab 0. 5-myg group lost fower than 15 letters of vision from baseline compared with
31.4% of subjects in the verteporfin PDT group The favorable treatment effect of cach of the
ranthizumab doses over the vertéporfin PDT group was statisticalfy significant, p<€0.0001.

For each ranibizumab dose, the lower iimit of the one-sided Cl (at a=0.0246) for the difference
in the percentage from the verteporfin PD'T group for exceeded the pre-specified non-inferiority .
limit of -7%, und the non-inferiority test was stadistically signtficont, p<00001.

R7
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Original BLA

Rhea A Lloyd, MDD

125156

Lucenns (ram"hifumb injection)

Table 6.1.4.2-3

Senpitivity Amglysis of Vissa]l Acuity
In the Study Eye at AMonth 12

(Worst Outcome Imputation) at a Starting Distance of 4 Meters

£33

139

N 141

“Responders 79 (56.0%) 113 (85.0%) 122 (87.8%)
$5% CI of the % © (47.8%, 6.2%) (78.9%, 91.0%) (82.3%. 90.5%)
Difference in %.(v3, Vertepatfin PDT) ° - o 28.9% 31.7%

95% CI of the difterence ©

(18.7%, 39.1%)}

(21.9%. 41.6%)

Non-inferiority 1est

Ome-sided (1= ) 100% CF of the difference
{vs. vertzporfin PD'() ™

(19.1%, --)

(22.2%, -}

p-value (vs. Veaeporfin PDT) ¥

<0.0001

<0.0001

Note: Observed cases only, Stratz were defined using bascline visuai acuity score (4 meters, <44 vs. 245 lertets).
aAll tests and Cls are t\am—s:dcd {except non-inferority tests) aad bastd on paicwise models. b Based on nocmat

pproximation for b

pr
e From Cochran Chi Square tests adjusted for the sirata

Revicwer's Comment:

c @=0.0246 d Fram nornwl approximatinn tzsis adjusted for the strata.;

The statistically significant demonstration of efficacy is preserved in the worst oufcome
imputation — sensitivity analysis. The treatment offect of approximately 30% is preserved in both
the inteni-to-freat and per protocol poputations.

Appears This Way

Cn Original

88 .
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Original BLA

Rhea A. Lioyd, MD

125156

I is {ranibi 1y injection}

Table 6.1.4.2-4
Study Eye Visual Acuity Comparisons betweens Baseline and Mooth 12
Starting Test Distance of # mefers

Randomized Subjects
Pk
"Gain of > 15 letters from baseline N=i41 N=133 ]
Yes 15 (10.6%} 37 (27.8%) 51 (36.7%)
055 OF <30 lotters from baseline T N=141 N=133 T N=139
. Yes | 125(88.7%) | 131 (98.5%) 139 (100%)
Mean change in visual acuity N=141 . N=133 N=139
paseline in GTDRS -
(E‘S“l;‘; paseline m fetters -8.5(17.8) 72{15.3) 100 (15.8)
Nuinber of Lines VA Change N~=i41 N=133 N=13%
from Bascline Mean {SD) -1.7 (3.6) 1.53.D 2.3 (3_3}

p<.0005 for all comparisions to sham

Reviewer's Comment:

A elinically meaningful and statistically significant gain in 15 letters of vision was noted in the
0.3 mg ranibizumub group and the 0.5 mg group, 27.8% and 36.7%, respectively when
compared to the verteporfin PDT treatment group, 10.6%. There appears 1o be a dose effect in

this increase in vision though this comparison was nol a planned statistical comparison.

There is a statisticaily significant difference between verteporfin PDT and ranibizumab
treatment groups in the prevention of vision loss of <30 letters.

There is a statistically significant difference in the change in visual acuity from baseline though
this change is not considered clinically meaningful.

20 -
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Original BLA

Rhea A, Lioyd, MD

125156

Lucentis (ranibizumab injection) -~

Table 6.1.4-5
Study Eye Visnal Acuify at Moath 12
Starting Test Dis{ance of 4 meters

Randomized Subjects
: G R g £ %

Mean Visual Acuity at Month 12 N=143 N=139 N=140

in ETDRS letters (SD) 363 (16.6) 54.6(19.1} | 57.6(18.6)
p-value e <0.0001 " 7200001

Snelien Equivalent VA of 20/200 N=143 N=139 N=140

or Worse: Ri (56.6%) 32(23.0%) 23 (16.4%)
pvaluc - <6e000 | <0.0001 |

Reviewer's Comment:
There is a clinically meaningful and statistically significant difference in the mean visual acuity
at Month 12 between the verieporfin PDT and ranibizumab 0.5- my treatment group. The

" difference between the verteporfin PDT and ranibizumab 0.3-mg iy statistically significant and
approaches a clinically relevant result. .

* There is a statistically significant difference in the number of patients with Sncllen equivalent
visual acuity of 20/200 or worse between the sham and ranibizumals treatment groups.

Appears This Way
On Originct

L]
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Original BLA

Rhea A. Lloyd, MD

125156

Lucantis (ranibizumab injection) -~

Table 6.1.4.2-6

Mean Change from Baseline in the Total Area of Leslaa, Area of Classic CNV, aad Area of
Subretinal Fluid and the Proportion of Subjects with a Significant Growth of CNV in the
Stady Eye at 12 Moniths
Randomized Subjects

b e I N SUS SR

Change in the totu! area of lesion (DA) )
N 143 : 140 140
Mean (SD) 2.56 (3.09) | 0.36(1.06) | 0.28(1.29) |
Difference in LS menns (vs. verteporfin PLT)® 2.20 T 230

Change in total area of CNV “ (DA)
N° 143 | | 140 140
Mcan (SD) 1.63(2.27) | 0.20(0.97) | 0.22 (1.25)
Difference in LS means (vs. vericporfin PD'T)” -1.42 -1.45

Change in the area of subretinal fluid ©
N ] 135 124 123
Mean (5D) 058 (4.02) | 2.68 (2.74) | -.3.39 (2.90)
Difference in LS means (vs. verteporfin PDT) ” : 223 -2.89

Significant growth of CNV (= .3 DD increase)

— BN ot T 3 i
Mean (SD) 84 (58.7%) | 30(21.4%) | 38 (27.1%)
Difference in % (vs. verteporfin POT) = -37.3% 31.7%

NOTE: ‘Fhe LOCF method was used o inpute missing data. Strata were defined using haseline visual acuity score
(2 merers, €44 vs, > 45 letters).

a Based un t-distribution. b Based or pairwise' 2nalysis of covariance models adjusted for the stratification
varinble and baseline value of the correspanding endpoint. ¢ Subretinal fluid is also known as serous scnsory retinat
detachment. d 95-95% of subjects had predominantly classic tesions. 85-92% of cach CNV was classic in type.

e Weighted estimates adjusting for the strata by using the CMH weights and normal approxiruation of the weighted
estimates. f Froni Cochran chi square tests adjusted for the strate

Reviewer's Comment:
Ranibizumab groups showed highly statistically significant differences with the verteporfin DT
group (p <0.0001) in the mean change from baseline at 12 months in the totaf lesion area, total

area of CNV, area of subretinal fluid and in the growth of CNV.

IS
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