US 20230416353A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2023/0416353 A1l

Osborne et al.

(43) Pub. Date:

Dec. 28, 2023

(54)

(71)

(72)

(73)

@
(22)

(63)

TREATMENT OF OPHTHALMOLOGIC
DISEASES

Applicants: Hoffmann-La Roche Inc., Little Falls,
NJ (US); Genentech, Inc., South San
Francisco, CA (US)

Aaron Osborne, South San Francisco,
CA (US); Jayashree Sahni, Basel
(CH); Robert James Weikert, Basel
(CH)

Inventors:

Hoffmann-La Roche Inc., Little Falls,
NJ (US); Genentech, Inc., South San
Francisco, CA (US)

18/166,996
Feb. 9, 2023
Related U.S. Application Data

Continuation of application No. 16/985,477, filed on
Aug. 5, 2020, now abandoned, which is a continu-

Assignees:

Appl. No.:
Filed:

(60)

D

(52)

&7

ation of application No. PCT/EP2019/052704, filed
on Feb. 5, 2019.

Provisional application No. 62/627,103, filed on Feb.
6, 2018, provisional application No. 62/729,333, filed
on Sep. 10, 2018.

Publication Classification

Int. Cl1.

CO7K 16/22 (2006.01)

A6IP 27/02 (2006.01)

U.S. CL

CPC ............ CO7K 16/22 (2013.01); A61P 27/02

(2018.01); A6IK 2039/505 (2013.01)

ABSTRACT

The current invention relates to the use of antibodies which
bind to VEGF and ANG2 for the treatment of ophthalmo-
logic diseases.

Specification includes a Sequence Listing.

BCAV Change from Baseline Over Time to Week 24 (Study Eye)

Primary endpoint in Treatment-naive Patients

Mean {+/-} B0% Cl Chy from Baseline

5 - | +14.7 fatters, VA2 6.0mg
[+12.3 fetters, VA2 1.5mg |

10 {#10.1 letters, RBZ0.3mg |
5 i
0 st s 0 00 ot ot ot it o 0 5t 5 i 0 it s i 8 s 0 50 0 20

¥ ¥ 3 3 H 3 H i

B 07 W4 W8 Wiz Wi Wwio W24

Visit
Treatment Group
. 0.3 mg@Ranibizumab (N=50) —— — 1.5 mg@ROGRETA6T (N=54)  -———- 6.0 mg@ROBBET461 (N=55)

Regeneron Ex. 2033
Alvotech v. Regeneron
PGR2025-00085

Page 1 of 45



US 2023/0416353 Al

Dec. 28,2023 Sheet 1 of 7

Patent Application Publication

{66=N} 19719890uD5w 9

— {PS=N) 1ap29830HDBWI G} —~ — (65=N} qrunzipuey@bus g°g
dnois) Juauneal]

| Buig"g 78 “SIoN9] 10L+ |
w4
?&3 VA ‘Siend) m.ﬁj_
Buiy'g ZyA ‘s1op0f LY+

HSIA

i
<>

i
wH

i
=
-

—
o
-
-

fo oo
i
&

auiaseg wio BYD 10 %08 {-/+) uesjy

SJURNES SABU-UBURRAIL ) Jurodpua Aretiig
(oA3 Apnig) $Z NoOM 01 o] JBAQ Buljases] wolj abueyd Ayod

R

Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085
Page 2 of 45



US 2023/0416353 Al

Dec. 28,2023 Sheet 2 of 7

Patent Application Publication

{65=N} 19%498808DBW Y -~~~ {rS=N} $9929890uBBW G} ~ (65=N} qrunzipuey@bus g°g
dnois) Juaugeal]
USIA
VM 0ZM aLM ZiM M i a4
} i I § 1 | 1 i
- (G2
- 00z
- 054
L wdygze - g0L-
lee e e e e eam amn s mae i ns ma i cnn e
L. lnse Ak os
35y
wrl g2~ ﬁ. W
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! R\ 0

auljeseq woy Byy |7 %08 {-1+) uesy

Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085
Page 3 of 45



Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085
Page 4 of 45

US 2023/0416353 Al

Dec. 28,2023 Sheet 3 of 7

SY93M 91 SY3OM Z1 SYO3M 8 SHRIM ¢ = LAl 188} }50d BWi{
1 i 1 i
6i £¢ | oy gy OW 9 19¥29830Y
8} g | 47 08 oW &1 19929890Y
44 0g ! b 08 O £0 BYINNZISINVY
m 51y Je sjualied Jo "oN
pRIOSURY “ . L8EB'0 (6Y=N) W 9 19798908 | O
{6v=N) D 9 1999800% 1~~~ ~- L0v9°0 H{z5=N) DI §°} 19929890
(25=N) OW 5} 19¥.19890Y | —— bues-Boj) anjea-d &
(6G=N) O £'0 GYWNZIBINYY | e -0z g
“ &
| ®
! o
| -2
! 2
,m |
M ! -0 £
| | g
o ! z
N i 1
" | S, v, “ -~ 08 M
Loy i _1:1 =
L cerscers ceee e eem e en cereeeree ee e g A 1
| =t
1 n.».zi.i:...i:.z.!:.iz:z.!.!iiii:‘.:....EE......E......... 1 L. O@—.

Patent Application Publication

ZEN sA Juaugeady 2y A yum 1abuoj aseyd uoyeAIasgo Ul Jusueanal 0 atif}
{zay Bw £'0 YuM) 0Z H9aAR JOYE Jusweal L 0) Bu ] 10} )0|d 1arop-ueidey



US 2023/0416353 Al

Dec. 28, 2023 Sheet 4 of 7

Patent Application Publication

uoIssNosIp Bunelior) J0j JuBaW ‘BIEP PLOM (2o pus suosuediwos Apnys 55045 uo paseq pub jemdacuoy tJsunePRsIg

asuodsal jo Agigeing pajegey

WyD WED WZO RO siepe]
t f m } ; « t ; G
i
i
i
|
i 3iBYS Jo%IBW [ERURISGNS SBAMD N S5BID
i JHFA-HUL UM UCHRUBIBIIP MO| AjDAljejay
i
“ Ie A N
“ qRLNZIoN|o.ig gojA3 SHUBINT
i St ot s s “
A R . I
e > | oo
Bussopyesmaoy-y | T TTTTTT
uopsodoud snjea Aygeing Z yA “
“
: sialey
:::::::::::::::::::::: b e e i
~ E4D3A-BUe
0} pasedwios suieh ya paaciduy
uosodosd anjea Aoeoijls
s i He ZYA s1om97
§i+

b b4

(swneh Aynoe jensia) Aoeaily

Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085

Page 5 of 45



US 2023/0416353 Al

Dec. 28,2023 Sheet 5 of 7

Patent Application Publication

= wnwn
N S ®
D e D
[ I — T )
. =S
Xe.}ﬁ
=24 g
SES =
RS-
55K
= =0
U W A
g0 D
S e
3
=
<

"Apnys ay} JO JepulELIaI 8y} Jo} uaunfial BUISOP MZLD LOPL9890Y O} USUMS I PZ OO 18 9SEISIP FAIIDE UM
POSSASSE AU OUM g LUY Ul SUBHE J2 %O 18 ALAIOE aSLasIp 10§ passasse aq || siuaned gy »

Hoom = M 'SHOoM g] K1aaa = MELD ‘syoam 7| K1aAs = MZLD ‘SHSoM ¥ A1aAS = MPD) EOIARIUL = Al

ZSM YoM 9L/ 741 0ZM LM PAA
_ SyM ; O¥M m A% Y _ PERA 9LM _ oM i theg  gz-Aeg
] I ] § { § ! §
H i ] ] i i 3 § H I H } t 1
MY gqEWINZIqIUEY
O uy
_ O o—O0—0——0—0—0 MOLD 15729890Y
N qewmzigiuey B gg ) Y T gy

weys ()

LA 197298904 Burg ()

q

HSIA el

MZID 19¥23890Y

£y, i S A
LW R A S A A Y LY

uonRISIIRUPY jusugeal] Apnis

Bussiog

#

wodpuz Asetig

q

LOREZILOPUEY

gewnziquues Aeom p SA 2y J0 sieasajul Buisop Apresm g1 1o z}

G b4



Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085

Page 7 of 45

‘PASH SEM JIUBLIBADY DRINONESUS
WADS SUaSE] O AIRUEADD SHONUGUOS JU) pue uonoeisiul dnob jusunealy Ag Bsia sia ‘dnoll Juaugesy Jo $9jBUEADY fRouoBaleD
SBPNJAU] JIPO "PIMOPLIM BILI} BJB SHSIA “JUBWIOMSEROW PRjRadas 10 [OPOW POXIU = WHINW AUNOE JERSIA PAJOBLIOD J890 = YADE

US 2023/0416353 Al

Dec. 28,2023 Sheet 6 of 7

Patent Application Publication

{erg'gre-) {69°2'09°9-) 2OUBIBYIC 104 1D %08
A 96°} asuBJa(
My qelnziqiuey SA
{egwi s}y (wsioso)  (ogzl'see) | 12 %08
0844 £y 4 '8 {ng) suseyy sienbg jseay
G 8z 4 u
2 BT
(9i=N} {18=N} {vz=N) USIA
MO MILD MZLO
qewnzigiuey 197293904 §97198904
{91=N} myD) gewnzigiuey —o— (1£=N) MBLD 18P29990d — = —  (bZ=N) MZID 19719800Y ——5—-
dnosg Heuessy
{sxoapa} usia sisfjeny
0¥ L1 A% 74 3 {4 " 9l pAS
i 1 i I3 1 | I 1
5i - 13 g} 9i 9i g} ) MyD qewnzigiuey
74 62 o8 ) 0¢ 0s ) 0t MILD L9¥/8890Y
, , | MZLD 19%29890%
L e o i i e e, e 0o A it ot SO, SR i 37 AR, S S0 5 S, . 8 B S PO SR 1 A A B i\ SRR, .5 8 S S V8, SR Rt P8 AP S . IS . i PO e B -~ @
g
%0 o
23 @
S 32
Lo aPe
s
B = .
g b,




US 2023/0416353 Al

Dec. 28,2023 Sheet 7 of 7

Patent Application Publication

"PISH SEM SOURLIBADS PAININISUN

*1§7) BUlRSEY JO SJEUBAOD SRONUKUOT 3y} pur uogaeiaul dneib juaugeasy Ag psia ‘usia ‘dnolb Jusuneal) jo se)RLIBADD jEsuI0Ba)es
SBPN|oLL [P "PEMOPUIM ST BI2 SHSIA "TUSIIOMSEALL pajeadal JOJ [BPOW POXI = [IMINA 'SSOUNDIYS [BOAC) [RIIUOT = [ 47

AT VIR B E S VT 1) 2ouBIaIg 404 1D %08
i) el souaIBIg
MPD geunziguey sa
(107204 ‘svsbl~) (szook ‘Dz vel-} {15tz ‘1orssin) 10 %08
7 rAR £2°0Z3- Z8°681" {mS) sueay aienbg 15697
gt i 1z u
OPHoBM
(gt=N} {15=n ) {p2=N} USIA
MO MO MZLD
gewnziqiuey 197/9950H £9%19890Y
{91=N} Myh qeunzguey —e-— {LE=N) MALD L0V29800Y — v — {(bZ=N) JAZID 1979890y ~~8—-
dnoasy Judes) |
{syoap) YSIA SIsAleuy
oy 9¢ i 8z 74 174 ol Zi 3 b 0
i i § 3 i i 3 1 i i ()
gl 91 i 1) 31 af TR 9 13 9F 91 91 mrD gewnzigiuey
12 62 0t 0t 0¢ 0¢ ot 0% ot £ 1S 1S1 MOLD 19719890Y
12 A £ £ £z £2 £Z oA A V2 SZ vZ MZLD 19v.9890Y

azis aydweg 051

=
Qe
5%

- 00l 28 2
EE
oo 0 W
=

: R e,

% agg
,HIMI_

A .

L, & LBy

Regeneron Ex. 2033
Alvotech v. Regeneron

PGR2025-00085

Page 8 of 45



US 2023/0416353 Al

TREATMENT OF OPHTHALMOLOGIC
DISEASES

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 16/985,477, filed Aug. 5, 2020, which is a
continuation of International Application No. PCT/EP2019/
052704, filed Feb. 5, 2019, claiming priority to provisional
Application No. 62/627,103 filed Feb. 6, 2018 and provi-
sional Application No. 62/729,333, filed Sep. 10, 2018,
which are incorporated herein by reference in their entire-
ties.

[0002] Sequence Listing

[0003] This application contains a Sequence Listing which
has been submitted electronically in XML format and is
hereby incorporated by reference in its entirety. Said XML
copy, created on Feb. 2, 2023, is named P34648-US-3.xml
and is 37,321 bytes in size.

[0004] The current invention relates to the use of antibod-
ies which bind to VEGF and ANG2 for the treatment of
ophthalmologic diseases.

BACKGROUND OF THE INVENTION

[0005] Angiogenesis is implicated in the pathogenesis of a
variety of disorders which include solid tumors, intraocular
neovascular syndromes such as proliferative retinopathies or
age-related macular degeneration (AMD), rheumatoid
arthritis, and psoriasis (Folkman, J., et al., J. Biol. Chem.
267 (1992) 10931-10934; Klagsbrun, M., et al., Annu. Rev.
Physiol. 53 (1991) 217-239; and Gamer, A., Vascular dis-
eases, in: Pathobiology of ocular disease, A dynamic
approach, Garner, A., and Klintworth, G. K. (eds.), 2nd
edition, Marcel Dekker, New York (1994), pp. 1625-1710).
[0006] Ranibizumab (trade name Lucentis®) is a mono-
clonal antibody fragment derived from the same parent
murine antibody as bevacizumab (Avastin®). However, it
has been affinity matured to provide stronger binding to
VEGF-A (WO 98/45331). It is known that systemic block-
ade of VEGF-A is associated with an increased risk of
certain adverse events, therefore ranibizumab is missing an
Fc part in order to reduce systemic exposure and the risk of
systemic toxicities. It is an anti-angiogenic agent that has
been approved to treat the “wet” type of age-related macular
degeneration (neovascular AMD), a common form of age-
related vision loss.

[0007] Corneal angiogenesis assays have shown that both
ANG-1 and ANG-2 had similar effects, acting synergisti-
cally with VEGF to promote growth of new blood vessels.
Asahara, T., et al., Circ. Res. 83 (1998) 233-40. The possi-
bility that there was a dose-dependent endothelial response
was raised by the observation that in vitro at high concen-
tration, ANG-2 can also be pro-angiogenic (Kim, 1., et al.,
Oncogene 19 (2000) 4549-52). At high concentration,
ANG-2 acts as an apoptosis survival factor for endothelial
cells during serum deprivation apoptosis through activation
of Tie2 via PI-3 Kinase and Akt pathway (Kim, I., et al.,
Oncogene 19 (2000) 4549-52).

[0008] Ocular vascular diseases such as “wet” age related
macular degeneration (AMD) and proliferative diabetic ret-
inopathy (PDR), are due to abnormal choroidal or retinal
neovascularization respectively. Bleeding and leakage from
these vessels can cause retinal dysfunction and loss of
cisionOther retinal vascular disease, such as diabetic macu-
lar edema (DME) and macular edema secondary to retinal
vein occlusion (RVO) are due to abnormal retinal leakage
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leading to retinal swelling and impairing visual function.
These conditions are leading causes of visual loss in indus-
trialized nations. Since the retina consists of well-defined
layers of neuronal, glial, and vascular elements, relatively
small disturbances such as those seen in vascular prolifera-
tion or edema can lead to significant loss of visual function.
Inherited retinal degenerations, such as Retinitis Pigmentosa
(RP), are also associated with vascular abnormalities, such
as arteriolar narrowing and vascular atrophy. They affect as
many as 1 in 3500 individuals and are characterized by
progressive night blindness, visual field loss, optic nerve
atrophy, arteriolar attenuation, and central loss of vision
often progressing to complete blindness.

[0009] Ischemic retinopathies are characterized by loss or
dysfunction of the retinal vasculature which results in a
reduction of blood flow and hypoxia. The retina responds to
hypoxia by generating signals to grow new blood vessels,
but these new vessels are usually fragile and disorganized. It
is the growth of these abnormal new vessels that creates
most of the threat to vision since they can leak, hemorrhage
or lead to scarring that may end in retinal detachment.
Current treatments for ischemic retinopathies seek to halt the
growth of the pathological vessels but do not address the
underlying ischemia that drives their growth. Furthermore,
standard treatment for diabetic retinopathy, an ischemic
retinopathy that affects millions, involves destruction of a
portion of the retina with a laser in an attempt destroy
ischemic tissue in order to stop new vessel growth and
preserve central vision. Strategies have been employed to
block the function of vascular endothelial growth factor
(VEGF), a major promoter of abnormal vessel growth and
leakage. In the short term, anti-VEGF therapy can improve
vision, but it does not address the underlying ischemia and
in fact may exacerbate this condition as it inhibits all vessel
growth, including beneficial collaterals. There is also the
serious concern of systemic exposure of these drugs in
elderly and/or diabetic patients where new vessel growth
may be required in ischemic brains, hearts or limbs.

SUMMARY OF THE INVENTION

[0010] According to one aspect of the present invention,
methods, uses, bispecific antibodies (for use), medicaments
or pharmaceutical formulations are provided for the treat-
ment of patients suffering from an ocular vascular disease
the method comprising administering to the patient an
effective amount of a bispecific antibody which binds to
human vascular endothelial growth factor (VEGF) and to
human angiopoietin-2 (ANG-2),

[0011] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently in one embodiment every 16 weeks or
less frequently).

[0012] One aspect of the invention is such method, use,
bispecific antibody (for use), medicament or pharmaceutical
formulation (for use) of/for treating a patient suffering from
an ocular vascular disease the method, use, bispecific anti-
body (for use), medicament or pharmaceutical formulation
(for use) comprising administering (intravitreally) to the
patient an effective amount of a bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)

Regeneron Ex. 2033
Alvotech v. Regeneron
PGR2025-00085

Page 9 of 45



US 2023/0416353 Al

and to human angiopoietin-2 (ANG-2), wherein the patient
gains 12 or more letters (in one embodiment 13 or more
letters, in one embodiment 14 or more letters, in one
embodiment 15 or more letters) of Best Corrected Visual
Acuity (BCVA) measured using Early Treatment Diabetic
Retinopathy Study dosing of the bispecific VEGF/ANG2
antibody. In one embodiment the bispecific antibody is
administered intravitreally every 8 weeks or less frequently.
One embodiment of the invention is a method of treating a
patient suffering from an ocular vascular disease the method
comprising administering (intravitreally) to the patient an
effective amount of a bispecific antibody which binds to
human vascular endothelial growth factor (VEGF) and to
human angiopoietin-2 (ANG-2), wherein the patient expe-
riences an improvement in vision subsequent to the admin-
istration of the bispecific VEGF/ANG2 antibody as mea-
sured by gaining 12 or more letters (in one embodiment 13
or more letters, in one embodiment 14 or more letters, in one
embodiment 15 or more letters) of Best Corrected Visual
Acuity (BCVA) measured using Early Treatment Diabetic
Retinopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody. In one embodiment the
bispecific antibody is administered intravitreally every 8
weeks or less frequently.

[0013] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 4
weeks, and/or at 8 weeks, and/or at 12 weeks, and/or at 16
weeks, and/or at 20 weeks, and/or at 24 weeks after treat-
ment start, respectively.

[0014] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 24
weeks, and/or at 25 weeks, and/or at 26 weeks, and/or at 27
weeks, and/or at 28 weeks, and/or at 29 weeks, and/or at 30
weeks, and/or at 31 weeks, and/or at 32 weeks, and/or at 33
weeks, and/or at 34 weeks, and/or at 35 weeks, and/or at 36
weeks, and/or at 37 weeks, and/or at 38 weeks, and/or at 39
weeks, and/or at 40 weeks, and/or at 41 weeks, and/or at 42
weeks, and/or at 43 weeks, and/or at 44 weeks, and/or at 45
weeks, and/or at 46 weeks, and/or at 47 weeks, and/or at 48
weeks, and/or at 49 weeks, and/or at 50 weeks, and/or at 51
weeks, and/or at 52 weeks, and/or at 53 weeks, and/or at 54
weeks, and/or at 55 weeks, and/or at 56 weeks, and/or at 57
weeks, and/or at 58 weeks, and/or at 59 weeks, and/or at 60
weeks after treatment start, respectively. In one embodiment
of the invention the ocular vascular disease is selected from
the group of: wet age-related macular degeneration (wet
AMD), neovascular AMD, diabetic macular edema (DME),
cystoid macular edema (CME), non-proliferative diabetic
retinopathy (NPDR), proliferative diabetic retinopathy
(PDR), macular edema secondary to central retinal vein
occlusion, secondary to hemiretinal vein occlusion or sec-
ondary to branch vein occlusion, retinitis, conjunctivitis,
uveitis, choroiditis, choroidal neovascularization (CNV)
secondary to ocular inflammation including secondary to
ocular histoplasmosis or presumed histoplasmosis or chor-
oiditis; myopic choroidal neovascularization (mCNV). And
choroidal neovascularization secondary to trauma, retinopa-
thy of prematurity and rubeosis iridis/rubeotic glaucoma.

[0015] In one embodiment of the invention the ocular
vascular disease is diabetic macular edema (DME).

[0016] In one embodiment of the invention the ocular
vascular disease is diabetic macular edema (DME) and the
gain of letters in the BCVA/ETDRS letter score is measured
at about 9 to 15 month (in one embodiment at 9 to 14 month,
in one embodiment at 9 to 12 month) after treatment start.

Dec. 28, 2023

[0017] In one embodiment of the invention the ocular
vascular disease is diabetic macular edema (DME) and the
gain of letters in the BCVA/ETDRS letter score is measured
at 36 weeks, and/or at 37 weeks, and/or at 38 weeks, and/or
at 39 weeks, and/or at 40 weeks, and/or at 41 weeks, and/or
at 42 weeks, and/or at 43 weeks, and/or at 44 weeks, and/or
at 45 weeks, and/or at 46 weeks, and/or at 47 weeks, and/or
at 48 weeks, and/or at 49 weeks, and/or at 50 weeks, and/or
at 51 weeks, and/or at 52 weeks, and/or at 53 weeks, and/or
at 54 weeks, and/or at 55 weeks, and/or at 56 weeks, and/or
at 57 weeks, and/or at 58 weeks, and/or at 59 weeks, and/or
at 60 weeks after treatment start, respectively.

[0018] These time points are quite early, typically maxi-
mum gains are not reached until about month 6-9 in nAMD
and m 9-12 in DME

[0019] In one embodiment of the invention the ocular
vascular disease is wet age-related macular degeneration
(wet AMD) (or neovascular age-related macular degenera-
tion (nAMD).

[0020] In one embodiment of the invention the ocular
vascular disease is wet age-related macular degeneration
(wet AMD) (or neovascular age-related macular degenera-
tion (nAMD) and the gain of letters in the BCVA/ETDRS
letter score is measured at about 9 to 15 month (in one
embodiment at 6 to 9 month, in one embodiment at 6 to 12
month) after treatment start.

[0021] In one embodiment of the invention the ocular
vascular disease is wet age-related macular degeneration
(wet AMD) (or neovascular age-related macular degenera-
tion (nAMD) and the gain of letters in the BCVA/ETDRS
letter score is measured at 24 weeks, and/or at 25 weeks,
and/or at 26 weeks, and/or at 27 weeks, and/or at 28 weeks,
and/or at 29 weeks, and/or at 30 weeks, and/or at 31 weeks,
and/or at 32 weeks, and/or at 33 weeks, and/or at 34 weeks,
and/or at 35 weeks, and/or at 36 weeks, and/or at 37 weeks,
and/or at 38 weeks, and/or at 39 weeks, and/or at 40 weeks,
and/or at 41 weeks, and/or at 42 weeks, and/or at 43 weeks,
and/or at 44 weeks, and/or at 45 weeks, and/or at 46 weeks,
and/or at 47 weeks, and/or at 48 weeks, and/or at 49 weeks,
and/or at 50 weeks, and/or at 51 weeks, and/or at 52 weeks,
and/or at 53 weeks, after treatment start, respectively.

[0022] In one embodiment of the invention the bispecific
antibody which binds to human VEGF and to human ANG2
is a bispecific, bivalent anti-VEGF/ANG2 antibody com-
prising a first antigen-binding site that specifically binds to
human VEGF and a second antigen-binding site that spe-
cifically binds to human ANG-2, wherein
[0023] 1) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and

[0024] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14, and wherein

[0025] iii) the bispecific antibody comprises a constant

heavy chain region of human IgG1 subclass comprising
the mutations 1253A, H310A, and H435A and the
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mutations [.234A, [235A and P329G (numberings
according to EU Index of Kabat).
[0026] In one embodiment of the invention the patients
suffering from an ocular vascular disease have not been
previously treated with anti-VEGF treatment (e.g mono-
therapy)(are treatment naive).
[0027] In one embodiment of the invention the patients
suffering from an ocular vascular disease have been previ-
ously treated with anti-VEGF treatment (e.g monotherapy).
[0028] In one embodiment of the invention the ocular
vascular disease is DME and the treatment of patients
suffering from DME includes a fixed every 8th week (Q8W)
dosing schedule following treatment initiation.
[0029] In one embodiment of the invention the ocular
vascular disease is DME and the treatment of patients
suffering from DME includes a fixed Q12W dosing schedule
following treatment initiation. In one embodiment of the
invention following the treatment initiation, first one dose
cycle of Q8W follows before the fixed Q12W dosing sched-
ule.
[0030] In one embodiment of the invention the ocular
vascular disease is DME and the treatment of patients
suffering from DME includes following treatment initiation
a dosing schedule that extends the administration interval in
stable absence of disease, or shortens the interval if there is
disease activity. In one embodiment of the invention such
dosing schedule includes that the patient receives Q4W or
Q8W or Q12W or Q16W dosing, dependent on their disease
state. In one embodiment of the invention the stable absence
of disease is determined as
[0031] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0032] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <5 letters and the disease activity is
determined as
[0033] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0034] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.
[0035] In one embodiment of the invention the ocular
vascular disease is AMD and the treatment of patients
suffering from AMD includes following treatment initiation
a dosing schedule that extends the administration interval in
stable absence of disease, or shortens the interval if there is
disease activity. In one embodiment of the invention such
dosing schedule includes that the patient receives Q4W or
Q8W or Q12W or Q16W dosing, dependent on their disease
state. In one embodiment of the invention the stable absence
of disease is determined as
[0036] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0037] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <5 letters and the disease activity is
determined as
[0038] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0039] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.

DESCRIPTION OF THE FIGURES

[0040] FIG. 1: BCVA change of DME patients treated
from Baseline over Time to Week 24 (treatment naive
patients). VA2 refers to the bispecific anti-VEGF/ANG2
antibody RO6867461 comprising the amino acid sequences
of SEQ ID NO: 17, of SEQ ID NO: 18, of SEQ ID NO: 19,
and of SEQ ID NO: 20 (administered intravitreally with a
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6.0 mg or 1.5 mg dose), RBZ refers to ranibizumab (Lucen-
tis®) ((administered intravitreally with a 0.3 mg dose))
[0041] FIG. 2: CST, central subfield thickness measured
by SD OCT. CST change of DME patients treated from
Baseline over Time to Week 24 (treatment naive patients).
The bispecific anti-VEGF/ANG2 antibody RO6867461
comprising the amino acid sequences of SEQ ID NO: 17, of
SEQ ID NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20
(administered intravitreally with a 6.0 mg or 1.5 mg dose),
was compared to ranibizumab (Lucentis®) ((administered
intravitreally with a 0.3 mg dose)).

[0042] FIG. 3: Time to necessary retreatment based on
disease activity assessed by both: BCVA decreased by =5
letters and CST increased by =50 um (after dosing has
discontinued (after 20 weeks or 6 monthly doses=Time post
last intravitreal (IVT) administration). The bispecific anti-
VEGF/ANG?2 antibody RO6867461 comprising the amino
acid sequences of SEQ ID NO: 17, of SEQ ID NO: 18, of
SEQ ID NO: 19, and of SEQ ID NO: 20 (administered
intravitreally with a 6.0 mg or 1.5 mg dose), was compared
to ranibizumab (Lucentis®) ((administered intravitreally
with a 0.3 mg dose)).

[0043] FIG. 4: Schematic comparison to other treatment
options of DME based on published results (Compared
agents Lucentis® (ranibizumab), Eylea® (aflibercept), bro-
lucizumab and VA2 (RO6867461/RG7716).

[0044] FIG. 5: Overview of the study design for the
evaluation of the bispecific antibody RO6867461 adminis-
tered at 12- and 16-week intervals in patients with neovas-
cular age-related macular degeneration (nAMD).

[0045] FIG. 6: BCVA gains from baseline of patients with
neovascular age-related macular degeneration (nAMD)
comparing the bispecific antibody RO6867461 (comprising
the amino acid sequences of SEQ ID NO: 17, of SEQ ID
NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20
(administered intravitreally with a 6.0 mg) at 12- and
16-week intervals and ranibizumab (Lucentis®) ((adminis-
tered intravitreally with a 0.3 mg dose)) at 4-week intervals.
[0046] FIG. 7: Change from baseline CST (measured via
OCT) of patients with neovascular age-related macular
degeneration (nAMD) comparing the bispecific antibody
RO6867461 (comprising the amino acid sequences of SEQ
ID NO: 17, of SEQ ID NO: 18, of SEQ ID NO: 19, and of
SEQ ID NO: 20 (administered intravitreally with a 6.0 mg)
at 12- and 16-week intervals and ranibizumab (Lucentis®)
((administered intravitreally with a 0.3 mg dose)) at 4-week
intervals.

DETAILED DESCRIPTION OF THE
INVENTION

[0047] According to one aspect of the present invention,
methods are provided for the treatment of patients suffering
from an ocular vascular disease the method comprising
administering to the patient an effective amount of a bispe-
cific antibody which binds to human vascular endothelial
growth factor (VEGF) and to human angiopoietin-2 (ANG-
2),
[0048] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).
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[0049] One embodiment of the invention is a method of
treating a patient suffering from a ocular vascular disease the
method comprising administering to the patient an effective
amount of a bispecific antibody which binds to human
vascular endothelial growth factor (VEGF) and to human
angiopoietin-2 (ANG-2), wherein the patient gains 12 or
more letters (in one embodiment 13 or more letters, in one
embodiment 14 or more letters, in one embodiment 15 or
more letters) of Best Corrected Visual Acuity (BCVA)
measured using FEarly Treatment Diabetic Retinopathy
Study (ETDRS) like charts, compared to the patient’s BCVA
letter score prior to the dosing of the bispecific VEGF/ANG2
antibody. In one embodiment the bispecific antibody is
administered (is to be administered) intravitreally every 8
weeks or less frequently (in one embodiment every 9 weeks
or less frequently; in one embodiment every 10 weeks or less
frequently; in one embodiment every 11 weeks or less
frequently; in one embodiment every 12 weeks or less
frequently; in one embodiment every 13 weeks or less
frequently; in one embodiment every 14 weeks or less
frequently; in one embodiment every 15 weeks or less
frequently).

[0050] One embodiment of the invention is a method of
treating a patient suffering from a ocular vascular disease the
method comprising administering to the patient an effective
amount of a bispecific antibody which binds to human
vascular endothelial growth factor (VEGF) and to human
angiopoietin-2 (ANG-2), wherein the patient experiences an
improvement in vision subsequent to the administration of
the bispecific VEGF/ANG?2 antibody as measured by gain-
ing 12 or more letters (in one embodiment 13 or more letters,
in one embodiment 14 or more letters, in one embodiment
15 or more letters) of Best Corrected Visual Acuity (BCVA)
measured using FEarly Treatment Diabetic Retinopathy
Study (ETDRS) like charts, compared to the patient’s BCVA
letter score prior to the dosing of the bispecific VEGF/ANG2
antibody. In one embodiment the bispecific antibody is
administered (is to be administered) intravitreally every 8
weeks or less frequently (in one embodiment every 9 weeks
or less frequently; in one embodiment every 10 weeks or less
frequently; in one embodiment every 11 weeks or less
frequently; in one embodiment every 12 weeks or less
frequently; in one embodiment every 13 weeks or less
frequently; in one embodiment every 14 weeks or less
frequently; in one embodiment every 15 weeks or less
frequently).

[0051] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 4
weeks, and/or at 8 weeks, and/or at 12 weeks, and/or at 16
weeks, and/or at 20 weeks, and/or at 24 weeks after treat-
ment start, respectively.

[0052] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 24
weeks, and/or at 25 weeks, and/or at 26 weeks, and/or at 27
weeks, and/or at 28 weeks, and/or at 29 weeks, and/or at 30
weeks, and/or at 31 weeks, and/or at 32 weeks, and/or at 33
weeks, and/or at 34 weeks, and/or at 35 weeks, and/or at 36
weeks, and/or at 37 weeks, and/or at 38 weeks, and/or at 39
weeks, and/or at 40 weeks, and/or at 41 weeks, and/or at 42
weeks, and/or at 43 weeks, and/or at 44 weeks, and/or at 45
weeks, and/or at 46 weeks, and/or at 47 weeks, and/or at 48
weeks, and/or at 49 weeks, and/or at 50 weeks, and/or at 51
weeks, and/or at 52 weeks, and/or at 53 weeks, and/or at 54
weeks, and/or at 55 weeks, and/or at 56 weeks, and/or at 57
weeks, and/or at 58 weeks, and/or at 59 weeks, and/or at 60
weeks after treatment start, respectively. In one embodiment
of the invention the gain of letters in the BCVA/ETDRS
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letter score is measured at 45 weeks, and/or at 46 weeks,
and/or at 47 weeks, and/or at 48 weeks, and/or at 49 weeks,
and/or at 50 weeks, and/or at 51 weeks, and/or at 52 weeks,
and/or at 53 weeks, and/or at 54 weeks, and/or at 55 weeks,
and/or at 56 weeks, and/or at 57 weeks, and/or at 58 weeks,
and/or at 59 weeks, and/or at 60 weeks after treatment start,
respectively.

[0053] In one embodiment of the invention the method is
used to prolong the time to retreatment and/or to prolong the
time to loss of visual acuity and, wherein the retreatment
with the bispecific antibody is administered in case of a
disease activity which is determined as

[0054] Central Subfield Thickness (CST) increase by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or

[0055] Best Corrected Visual Acuity (BCVA/ETDRS)
decrease by =5 letters.

[0056] One embodiment of the invention is a bispecific
antibody which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of an ocular vascular disease,

[0057] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).

[0058] One embodiment of the invention is a bispecific
antibody which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of a patient suffering from an ocular
vascular disease, wherein the patient gains 12 or more letters
(in one embodiment 13 or more letters, in one embodiment
14 or more letters, in one embodiment 15 or more letters) of
Best Corrected Visual Acuity (BCVA) measured using Early
Treatment Diabetic Retinopathy Study (ETDRS) like charts,
compared to the patient’s BCVA letter score prior to the
dosing of the bispecific VEGF/ANG2 antibody. In one
embodiment the bispecific antibody is administered (is to be
administered) intravitreally every 8 weeks or less frequently
(in one embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0059] One embodiment of the invention is a bispecific
antibody which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of a patient suffering from an ocular
vascular disease, wherein the patient experiences an
improvement in vision subsequent to the (intravitreal)
administration of the bispecific VEGF/ANG2 antibody as
measured by gaining 12 or more letters (in one embodiment
13 or more letters, in one embodiment 14 or more letters, in
one embodiment 15 or more letters) of Best Corrected Visual
Acuity (BCVA) measured using Early Treatment Diabetic
Retinopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody. In one embodiment the
bispecific antibody is administered (is to be administered)
intravitreally every 8 weeks or less frequently (in one
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embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0060] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 4
weeks, and/or at 8 weeks, and/or at 12 weeks, and/or at 16
weeks, and/or at 20 weeks, and/or at 24 weeks after treat-
ment start, respectively.

[0061] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 45
weeks, and/or at 46 weeks, and/or at 47 weeks, and/or at 48
weeks, and/or at 49 weeks, and/or at 50 weeks, and/or at 51
weeks, and/or at 52 weeks, and/or at 53 weeks, and/or at 54
weeks, and/or at 55 weeks, and/or at 56 weeks, and/or at 57
weeks, and/or at 58 weeks, and/or at 59 weeks, and/or at 60
weeks after treatment start, respectively.

[0062] Inone embodiment of the invention such bispecific
antibody (for use) is used to prolong the time to retreatment
and/or to prolong the time to loss of visual acuity and,
wherein the retreatment with the bispecific antibody is
administered in case of a disease activity which is deter-
mined as

[0063] Central Subfield Thickness (CST) increase by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or

[0064] Best Corrected Visual Acuity (BCVA/ETDRS)
decrease by =5 letters.

[0065] One embodiment of the invention is a medicament
or pharmaceutical formulation comprising a bispecific anti-
body which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of an ocular vascular disease,

[0066] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).

[0067] One embodiment of the invention is a medicament
or pharmaceutical formulation comprising a bispecific anti-
body which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of a patient suffering from an ocular
vascular disease, wherein the patient gains 12 or more letters
(in one embodiment 13 or more letters, in one embodiment
14 or more letters, in one embodiment 15 or more letters) of
Best Corrected Visual Acuity (BCVA) measured using Early
Treatment Diabetic Retinopathy Study (ETDRS) like charts,
compared to the patient’s BCVA letter score prior to the
dosing of the bispecific VEGF/ANG2 antibody. In one
embodiment the bispecific antibody is administered (is to be
administered) intravitreally every 8 weeks or less frequently
(in one embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).
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[0068] One embodiment of the invention is a medicament
or pharmaceutical formulation comprising a bispecific anti-
body which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2), for
use in the treatment of a patient suffering from an ocular
vascular disease, wherein the patient experiences an
improvement in vision subsequent to the (intravitreal)
administration of the bispecific VEGF/ANG2 antibody as
measured by gaining 12 or more letters (in one embodiment
13 or more letters, in one embodiment 14 or more letters, in
one embodiment 15 or more letters) of Best Corrected Visual
Acuity (BCVA) measured using Early Treatment Diabetic
Retinopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody. In one embodiment the
bispecific antibody is administered (is to be administered)
intravitreally every 8 weeks or less frequently (in one
embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0069] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 4
weeks, and/or at 8 weeks, and/or at 12 weeks, and/or at 16
weeks, and/or at 20 weeks, and/or at 24 weeks after treat-
ment start, respectively.

[0070] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 45
weeks, and/or at 46 weeks, and/or at 47 weeks, and/or at 48
weeks, and/or at 49 weeks, and/or at 50 weeks, and/or at 51
weeks, and/or at 52 weeks, and/or at 53 weeks, and/or at 54
weeks, and/or at 55 weeks, and/or at 56 weeks, and/or at 57
weeks, and/or at 58 weeks, and/or at 59 weeks, and/or at 60
weeks after treatment start, respectively.

[0071] In one embodiment of the invention such medica-
ment or pharmaceutical formulation is used to prolong the
time to retreatment and/or to prolong the time to loss of
visual acuity and, wherein the retreatment with the bispecific
antibody is administered in case of a disease activity which
is determined as

[0072] Central Subfield Thickness (CST) increase by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or

[0073] Best Corrected Visual Acuity (BCVA/ETDRS)
decrease by =5 letters.

[0074] One embodiment of the invention is the use of a
bispecific antibody which binds to human vascular endothe-
lial growth factor (VEGF) and to human angiopoietin-2
(ANG-2), for the manufacture of a medicament for use in the
treatment of an ocular vascular disease,

[0075] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).

[0076] One embodiment of the invention is the use of a
bispecific antibody which binds to human vascular endothe-
lial growth factor (VEGF) and to human angiopoietin-2
(ANG-2), for the manufacture of a medicament for use in the
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treatment of an ocular vascular disease, wherein the patient
gains 12 or more letters (in one embodiment 13 or more
letters, in one embodiment 14 or more letters, in one
embodiment 15 or more letters) of Best Corrected Visual
Acuity (BCVA) measured using Early Treatment Diabetic
Retinopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody. In one embodiment the
bispecific antibody is administered (is to be administered)
intravitreally every 8 weeks or less frequently (in one
embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0077] One embodiment of the invention is the use of a
bispecific antibody which binds to human vascular endothe-
lial growth factor (VEGF) and to human angiopoietin-2
(ANG-2), for the manufacture of a medicament for use in the
treatment of an ocular vascular disease, wherein the patient
experiences an improvement in vision subsequent to the
(intravitreal) administration of the bispecific VEGF/ANG2
antibody as measured by gaining 12 or more letters (in one
embodiment 13 or more letters, in one embodiment 14 or
more letters, in one embodiment 15 or more letters) of Best
Corrected Visual Acuity (BCVA) measured using Early
Treatment Diabetic Retinopathy Study (ETDRS) like charts,
compared to the patient’s BCVA letter score prior to the
dosing of the bispecific VEGF/ANG2 antibody. In one
embodiment the bispecific antibody is administered (is to be
administered) intravitreally every 8 weeks or less frequently
(in one embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0078] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 4
weeks, and/or at 8 weeks, and/or at 12 weeks, and/or at 16
weeks, and/or at 20 weeks, and/or at 24 weeks after treat-
ment start, respectively.

[0079] In one embodiment of the invention the gain of
letters in the BCVA/ETDRS letter score is measured at 45
weeks, and/or at 46 weeks, and/or at 47 weeks, and/or at 48
weeks, and/or at 49 weeks, and/or at 50 weeks, and/or at 51
weeks, and/or at 52 weeks, and/or at 53 weeks, and/or at 54
weeks, and/or at 55 weeks, and/or at 56 weeks, and/or at 57
weeks, and/or at 58 weeks, and/or at 59 weeks, and/or at 60
weeks after treatment start, respectively.

[0080] In one embodiment of the invention medicament is
used to prolong the time to retreatment and/or to prolong the
time to loss of visual acuity and, wherein the retreatment
with the bispecific antibody is administered in case of a
disease activity which is determined as

[0081] Central Subfield Thickness (CST) increase by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or

[0082] Best Corrected Visual Acuity (BCVA/ETDRS)
decrease by =5 letters.

[0083] In one embodiment BCVA determination in such
method, use, bispecific antibody (for use), medicament or
pharmaceutical formulation is based on the Early Treatment
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of Diabetic Retinopathy Study (ETDRS) Protocol adapted
visual acuity charts and is assessed at a starting distance of
4 meters.

[0084] Such method, use, bispecific antibody (for use),
medicament or pharmaceutical formulation may comprise
sequentially administering initial doses (“treatment initia-
tion”) (e.g. 3 to 7 monthly administrations; in one embodi-
ment the treatment initiation includes 3 to 4 monthly admin-
istrations, in one embodiment the treatment initiation
includes 4 to 5 monthly administrations; in one embodiment
the treatment initiation includes 4 to 6 monthly administra-
tions; in one embodiment the treatment initiation includes at
least 4 monthly administrations; in one embodiment the
treatment initiation includes 5 to 7 monthly administrations,
in one embodiment the treatment initiation includes 6
monthly administrations) followed by one or more second-
ary doses of a therapeutically effective amount of the bis-
pecific antibody, medicament or pharmaceutical formula-
tion.

[0085] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 10 to 12 weeks (following treatment
initiation).

[0086] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 11 to 13 weeks (following treatment
initiation).

[0087] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 12 to 14 weeks (following treatment
initiation).

[0088] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 13 to 15 weeks (following treatment
initiation).

[0089] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 14 to 16 weeks (following treatment
initiation).

[0090] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 10 to 11 weeks, or every 11 to 12 weeks,
or every 12 to 13 weeks, or every 13 to 14 weeks, or every
14 to 15 weeks, or every 15 to 16 weeks (following
treatment initiation, respectively).

[0091] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered every 10 weeks, or every 11 weeks, or every 12
weeks, or every 13 weeks, or every 14 weeks, or every 16
weeks (following treatment initiation, respectively).

[0092] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered in a dose of about 5 to 7 mg (at each treatment).
In one embodiment the bispecific antibody is administered
in a dose of 6 mg+/-10% (at each treatment). In one
embodiment the bispecific antibody is administered in a
dose of about 6 mg (at each treatment). (in one embodiment
in a dose of 6 mg (at each treatment))

[0093] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation is
administered in a concentration of about 30 mg/ml of the
bispecific antibody. In one embodiment of the invention the
bispecific antibody, medicament or pharmaceutical formu-
lation is administered in a concentration of about 120 mg/ml
of the bispecific antibody.

[0094] The terms “ocular vascular disease” and “vascular
eye disease” are used interchangeable herein and include,
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but are not limited to intraocular neovascular syndromes
such as diabetic retinopathy, diabetic macular edema, ret-
inopathy of prematurity, neovascular glaucoma, (branch)
retinal vein occlusions, central retinal vein occlusions,
macular degeneration, age-related macular degeneration,
retinitis pigmentosa, retinal angiomatous proliferation,
macular telangiectasia, ischemic retinopathy, iris neovascu-
larization, intraocular neovascularization, corneal neovascu-
larization, retinal neovascularization, choroidal neovascu-
larization, and retinal degeneration. (Gamer, A., Vascular
diseases, In: Pathobiology of ocular disease, A dynamic
approach, Garner, A., and Klintworth, G. K., (eds.), 2nd
edition, Marcel Dekker, New York (1994), pp. 1625-1710).
As used herein, ocular vascular disorder refers to any
pathological conditions characterized by altered or unregu-
lated proliferation and invasion of new blood vessels into the
structures of ocular tissues such as the retina or cornea. In
one embodiment the ocular vascular disease is selected from
the group consisting of: wet age-related macular degenera-
tion (wet AMD), neovascular AMD (nAMD), diabetic
macular edema (DME), cystoid macular edema (CME),
non-proliferative diabetic retinopathy (NPDR), proliferative
diabetic retinopathy (PDR), macular edema secondary to
central retinal vein occlusion, secondary to hemiretinal vein
occlusion or secondary to branch vein occlusion, retinitis,
conjunctivitis, uveitis, choroiditis, choroidal neovasculariza-
tion (CNV) secondary to ocular inflammation including
secondary to ocular histoplasmosis or presumed histoplas-
mosis or choroiditis; myopic choroidal neovascularization
(mCNV). And choroidal neovascularization secondary to
trauma, retinopathy of prematurity and rubeosis iridis/
rubeotic glaucoma, and other ophthalmic diseases wherein
the eye disease or disorder is associated with ocular neo-
vascularization, vascular leakage, and/or retinal edema. So
the anti-VEGF/ANG2 bispecific antibodies for use and the
methods described herein are useful in the prevention and
treatment of wet AMD, nAMD CME, DME, NPDR, PDR,
and uveitis, also preferably wet AMD, nAMD, also prefer-
ably DME, CME, NPDR and PDR, and also particularly wet
AMD. In some embodiments, the ocular vascular disease is
selected from the group consisting of wet age-related macu-
lar degeneration (wet AMD), neovascular age-related macu-
lar degeneration (nAMD), (diabetic) macular edema, retinal
vein occlusions, retinopathy of prematurity, and diabetic
retinopathy.

[0095] Other diseases/conditions associated with corneal
neovascularization (or which may be the cause of corneal
neovascularization) include, but are not limited to, epidemic
keratoconjunctivitis, Vitamin A deficiency, contact lens
overwear, atopic Keratitis, superior limbic keratitis, ptery-
gium Kkeratitis sicca, sjogrens syndrome, acne rosacea,
phylectenulosis, syphilis, Mycobacteria infections, lipid
degeneration, chemical burns, bacterial ulcers, fungal ulcers,
Herpes simplex infections, Herpes zoster infections, proto-
zoan infections, Kaposi sarcoma, Mooren ulcer, Terrien’s
marginal degeneration, marginal keratolysis, rheumatoid
arthritis, systemic lupus, polyarteritis, trauma, Wegeners
sarcoidosis, Scleritis, Steven’s Johnson disease, periphigoid
radial keratotomy, and corneal graph rejection.

[0096] Diseases/conditions associated with retinal/choroi-
dal neovascularization (or which may be the cause of
retinal/choroidal neovascularization) include, but are not
limited to, diabetic retinopathy, macular degeneration, sickle
cell anemia, sarcoid, syphilis, pseudoxanthoma elasticum,
Pagets disease, vein occlusion, artery occlusion, carotid
obstructive disease, chronic uveitis/vitritis, mycobacterial
infections, Lyme’s disease, systemic lupus erythematosis,
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retinopathy of prematurity, retinitis pigmentosa, retina
edema (including macular edema), Eales disease, Bechets
disease, infections causing a retinitis or choroiditis, pre-
sumed ocular histoplasmosis, Bests disease, myopia, optic
(disc) pits, Stargardts disease, pars planitis, chronic retinal
detachment, hyperviscosity syndromes, toxoplasmosis,
trauma and post-laser complications. Other diseases include,
but are not limited to, diseases associated with rubeosis
(neovascularization of the angle) and diseases caused by the
abnormal proliferation of fibrovascular or fibrous tissue
including all forms of proliferative vitreoretinopathy.
[0097] Retinopathy of prematurity (ROP) is a disease of
the eye that affects prematurely born babies. It is thought to
be caused by disorganized growth of retinal blood vessels
which may result in scarring and retinal detachment. ROP
can be mild and may resolve spontaneously, but may lead to
(total) blindness in serious cases. As such, all preterm babies
are at risk for ROP, and very low birth weight is an
additional risk factor. Both oxygen toxicity and relative
hypoxia can contribute to the development of ROP.

[0098] Macular degeneration is a medical condition pre-
dominantly found in elderly adults in which the center of the
inner lining of the eye, known as the macula area of the
retina, suffers thinning, atrophy, and in some cases, bleeding.
This can result in loss of central vision, which entails
inability to see fine details, to read, or to recognize faces.
According to the American Academy of Ophthalmology, it
is the leading cause of central vision loss (blindness) in the
United States today for those over the age of fifty years.
Although some macular dystrophies that affect younger
individuals are sometimes referred to as macular degenera-
tion, the term generally refers to age-related macular degen-
eration (AMD or ARMD).

[0099] “Age-related macular degeneration (AMD)”, as
used herein, refers to a serious eye condition when the small
central portion of the retina, known as the macula, deterio-
rates. AMD includes wet AMD and neovascular AMD. The
wet form of AMD (wet AMD, wAMD or also called
neovascular AMD, nAMD) is characterized by the growth of
abnormal blood vessels from the choroid underneath the
macula. This is called choroidal neovascularization. These
blood vessels leak blood and fluid (below and) into the
retina, causing (elevation of the retina and) distortion of
vision that makes straight lines look wavy, as well as blind
spots and loss of central vision. These abnormal blood
vessels eventually scar, leading to permanent loss of central
vision. The symptoms of AMD include dark, blurry areas in
the center of vision; and diminished or changed color
perception. AMD can be detected in a routine eye exam. One
of the most common early signs of macular degeneration is
the presence of drusen which are tiny yellow deposits under
the retina and pigment clumping.

[0100] Advanced AMD, which is responsible for profound
vision loss, has two forms: dry and wet. Central geographic
atrophy, the dry form of advanced AMD, results from
atrophy to the retinal pigment epithelial layer below the
retina, which causes vision loss through loss of photorecep-
tors (rods and cones) in the central part of the eye. While no
treatment is available for this condition, vitamin supple-
ments with high doses of antioxidants, lutein and zeaxan-
thin, have been demonstrated by the National Eye Institute
and others to slow the progression of dry macular degen-
eration and in some patients, improve visual acuity.

[0101] Retinitis pigmentosa (RP) is a group of genetic eye
conditions. In the progression of symptoms for RP, night
blindness generally precedes tunnel vision by years or even
decades. Many people with RP do not become legally blind
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until their 40s or 50s and retain some sight all their life.
Others go completely blind from RP, in some cases as early
as childhood. Progression of RP is different in each case. RP
is a type of hereditary retinal dystrophy, a group of inherited
disorders in which abnormalities of the photoreceptors (rods
and cones) or the retinal pigment epithelium (RPE) of the
retina lead to progressive visual loss. Affected individuals
first experience defective dark adaptation or nyctalopia
(night blindness), followed by reduction of the peripheral
visual field (known as tunnel vision) and, sometimes, loss of
central vision late in the course of the disease.

[0102] Macular edema occurs when fluid and protein
deposits collect on or under the macula of the eye, the central
area of the retina responsible for fine vision, causing it to
thicken and swell. The swelling may distort a person’s
central vision, as the macula is near the center of the retina
at the back of the eyeball. This area holds tightly packed
cones that provide sharp, clear central vision to enable a
person to see form, color, and detail that is directly in the line
of sight. Cystoid macular edema is a type of macular edema
that includes cyst formation.

[0103] “Diabetic Macular Edema” (DME), as used herein,
refers to a serious eye condition that affects people with
diabetes (type 1 or 2). Macular edema occurs when blood
vessels in the retina leak into the macula and fluid and
protein deposits collect on or under the macula of the eye
and causes it to thicken and swell (edema). The swelling
may distort a person’s central vision, as the macula is near
the center of the retina at the back of the eyeball. The
primary symptoms of DME include, but are not limited to,
blurry vision, floaters, loss of contrast, double vision, and
eventual loss of vision. The pathology of DME is charac-
terized by breakdown of inner the blood-retinal barrier,
normally preventing fluid movement in the retina, thus
allowing fluid to accumulate in the retinal tissue, and pres-
ence of retinal thickening. DME is presently diagnosed
during an eye examination consisting of a visual acuity test,
which determines the smallest letters a person can read on a
standardized chart, a dilated eye exam to check for signs of
the disease, imaging tests such as optical coherence tomog-
raphy (OCT) or fluorescein angiography (FA) and tonom-
etry, an instrument that measures pressure inside the eye.
The following studies are also performed to determine
treatment: optical coherence tomography (OCT), fluorescein
angiography, and color stereo fundus photography. DME
can be broadly characterized into two main categories—
Focal and Diffuse. Focal DME is characterized by specific
areas of separate and distinct leakage in the macula with
sufficient macular blood flow. Diffuse DME results from
leakage of the entire capillary bed surrounding the macula,
resulting from a breakdown of the inner blood-retina barrier
of the eye. In addition to Focal and Diffuse, DME is also
categorized based on clinical exam findings into clinically
significant macular edema (CSME), non-CSME and CSME
with central involvement (CSME-CI), which involves the
fovea. The present invention includes methods to treat the
above-mentioned categories of DME.

[0104] Best Corrected Visual Acuity (BCVA) is deter-
mined using methodology adapted from the 4-meter Early
Treatment Diabetic Retinopathy Study [ETDRS] protocol
(using Early Treatment Diabetic Retinopathy Study (ET-
DRS) like charts) and resulting in the respective letter score.

[0105] Disease activity is determined e.g. via reduction of
the BCVA/ETDRs letter score and/or e.g. via the macular
thickening by spectral domain optical coherence tomogra-
phy (SD-OCT) involving the center of the macula as central
subfield thickness (CST) (also known as center subfoveal
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thickness). In one preferred embodiment Central Subfield
Thickness (CST) is determined using spectral domain opti-
cal coherence tomography (SD-OCT): In one preferred
embodiment CST is measured by spectral domain optical
coherence tomography (SD-OCT) with a Spectralis™
device; in one preferred embodiment CST is measured by
spectral domain optical coherence tomography (SD-OCT)
with a Cirrus™ device; in one embodiment CST is measured
by spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment CST is
measured by spectral domain optical coherence tomography
(SD-OCT) with a Optovue™ device). As used herein, the
term “a patient suffering from” refers to a human that
exhibits one or more symptoms or indications of, and/or who
has been diagnosed with an ocular vascular disease as
described herein. The term “a patient suffering from™ may
also include, e.g., subjects who, prior to treatment, exhibit
(or have exhibited) one or more indications of a vascular eye
disease such as, e.g., retinal angiogenesis, neovasculariza-
tion, vascular leak, retinal thickening of the center of the
fovea, hard, yellow exudates of the center of the fovea with
adjacent retinal thickening, and at least 1 disc area of retinal
thickening, any part of which is within 1 disc diameter of the
center of the fovea, blurry vision, floaters, loss of contrast,
double vision, and eventual loss of vision.

[0106] As used herein, the term “a patient suffering from”
may include a subset of population which is more suscep-
tible to DME or AMD or may show an elevated level of a
DME-associated or an AMD-associated biomarker. For
example, “a subject in need thereof” may include a subject
suffering from diabetes for more than years, have frequent
high blood sugar levels or high fasting blood glucose levels.
In certain embodiments, the term “a patient suffering from”
includes a subject who, prior to or at the time of adminis-
tration of the bispecific anti-VEGF/ANG2 antibody, has or
is diagnosed with diabetes. In certain embodiments, the term
“a patient suffering from” includes a subject who, prior to or
at the time of administration of the anti-VEGF/ANG?2 anti-
body, is more than 50 years old. In some embodiments, the
term “a patient suffering from” includes subjects who are
smokers, or subjects with high blood pressure or high
cholesterol.

[0107] The present invention includes methods or bispe-
cific antibodies (for use), medicaments or pharmaceutical
formulations for treating, preventing or reducing the severity
of an ocular vascular disease comprising administering a
therapeutically effective amount of a bispecific anti-VEGF/
ANG?2 antibody (or a medicament or pharmaceutical for-
mulation comprising the bispecific anti-VEGF/ANG2 anti-
body) to a subject in need thereof, wherein the bispecific
antibody, medicament or pharmaceutical formulation com-
prising such bispecific anti-VEGF/ANG2 antibody is
administered (intravitreally) to the subject in multiple doses,
e.g., as part of a specific therapeutic dosing regimen.

[0108] One embodiment of the invention is the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein
patients suffering from an ocular vascular disease have not
been previously treated with anti-VEGF treatment (e.g
monotherapy) (are treatment naive).

[0109] One embodiment of the invention is the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein
patients suffering from an ocular vascular disease have been
previously treated with anti-VEGF treatment (e.g mono-
therapy).
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[0110] One embodiment of the invention is the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein the
ocular vascular disease is DME and the treatment of patients
suffering from DME includes a fixed every 8th week (Q8W)
dosing schedule following treatment initiation (In one
embodiment the treatment initiation includes 5 to 7 monthly
administrations; in one embodiment the treatment initiation
includes 6 monthly administrations).

[0111] One embodiment of the invention is the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein the
ocular vascular disease is DME and the treatment of patients
suffering from DME includes a fixed Q12W dosing schedule
following treatment initiation (In one embodiment the treat-
ment initiation includes 5 to 7 monthly administrations; in
one embodiment the treatment initiation includes 6 monthly
administrations). In one embodiment following the treat-
ment initiation, first one dose cycle of Q8W follows before
the fixed Q12W dosing schedule.

[0112] One embodiment of the invention is the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein the
ocular vascular disease is DME and the treatment of patients
suffering from DME includes following treatment initiation
a dosing schedule that extends the administration interval in
stable absence of disease, or shortens the interval if there is
disease activity (In one embodiment the treatment initiation
includes 3 to 7 monthly administrations; in one embodiment
the treatment initiation includes 3 to 5 monthly administra-
tions; in one embodiment the treatment initiation includes at
least 4 monthly administrations; in one embodiment the
treatment initiation includes 4 to 6 monthly administrations).
In one embodiment such dosing schedule includes that the
patient receives Q4W or Q8W or Q12W or Q16W dosing,
dependent on their disease state. In one embodiment the
stable absence of disease is determined as

[0113] Central Subfield Thickness (CST) increased by
<50 um
[0114] Best Corrected Visual Acuity (BCVA/ETDRS)

decreased by <5 letters and the disease activity is
determined as

[0115] Central Subfield Thickness (CST) increased by
=50 pm
[0116] Best Corrected Visual Acuity (BCVA/ETDRS)

decreased by =5 letters.
[0117] In one embodiment the stable absence of disease is
determined as

[0118] Central Subfield Thickness (CST) is below about
300 pm (In one embodiment below 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
below 315 um measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus™
device; in one embodiment below 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
below 295 um measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device),

[0119] and the disease activity is determined as

[0120] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus™
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device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).
[0121] One embodiment of the invention the method of
treatment, use, bispecific antibody (for use), medicament or
pharmaceutical formulation as described herein wherein the
ocular vascular disease is AMD (in one embodiment wet
AMD) and the treatment of patients suffering from AMD (in
one embodiment wet AMD) includes following treatment
initiation a dosing schedule that extends the administration
interval in stable absence of disease, or shortens the interval
if there is disease activity (In one embodiment the treatment
initiation includes 3 to 7 monthly administrations; in one
embodiment the treatment initiation includes 3 to 5 monthly
administrations; in one embodiment the treatment initiation
includes at least 4 monthly administrations; in one embodi-
ment the treatment initiation includes 4 to 6 monthly admin-
istrations). In one embodiment such dosing schedule
includes that the patient receives Q4W or Q8W or Q12W or
Q16W dosing, dependent on their disease state. In one
embodiment the stable absence of disease is determined as
[0122] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0123] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <5 letters and the disease activity is
determined as
[0124] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0125] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.
[0126] In one embodiment the stable absence of disease is
determined as
[0127] Central Subfield Thickness (CST) is below
about 300 um (In one embodiment below 325 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Spectralis™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Cirrus™ device; in one embodiment below 315 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Topcon™ device; in one
embodiment below 295 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Optovue™ device),
[0128] and the disease activity is determined as
[0129] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus™
device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).
[0130] In one embodiment the vascular ocular disease in
such method, use, bispecific antibody (for use), medicament
or pharmaceutical formulation is wetAMD (nAMD).
[0131] As used herein, “antibody” refers to a binding
protein that comprises antigen-binding sites. The terms
“binding site” or “antigen-binding site” as used herein
denotes the region(s) of an antibody molecule to which a
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ligand actually binds. The term “antigen-binding site” com-
prises an antibody heavy chain variable domains (VH) and
an antibody light chain variable domains (VL) (pair of
VH/VL)).
[0132] Antibody specificity refers to selective recognition
of'the antibody for a particular epitope of an antigen. Natural
antibodies, for example, are monospecific.
[0133] “Bispecific antibodies” according to the invention
are antibodies which have two different antigen-binding
specificities. Antibodies of the present invention are specific
for two different antigens, VEGF as first antigen and ANG-2
as second antigen.
[0134] The term “monospecific” antibody as used herein
denotes an antibody that has one or more binding sites each
of which bind to the same epitope of the same antigen.
[0135] The term “valent” as used within the current appli-
cation denotes the presence of a specified number of binding
sites in an antibody molecule. As such, the terms “bivalent”,
“tetravalent”, and “hexavalent” denote the presence of two
binding site, four binding sites, and six binding sites, respec-
tively, in an antibody molecule. The bispecific antibodies
according to the invention are preferably “bivalent”.
[0136] The terms “bispecific antibody which binds to
human vascular endothelial growth factor (VEGF) and to
human angiopoietin-2 (ANG-2)”, “bispecific anti-VEGF/
ANG?2 antibody” and bispecific <VEGF/ANG2> antibody”
as used herein are interchangeable and refer to an antibody
which has at least two different antigen-binding sites, a first
one which binds to VEGF and a second one which binds to
ANG2.
[0137] Bispecific anti-VEGF/ANG2 antibodies are e.g.
described in W02010040508, W02011/117329, W02012/
131078, W02015/083978, WO2017/197199, and WO2014/
009465. W02014/009465 describes bispecific anti-VEGEF/
ANG?2 antibodies especially designed for treatment of ocular
vascular diseases. The bispecific anti- VEGF/ANG?2 antibod-
ies of W02014/009465 (which is incorporated herein in its
entirety) are especially useful in the treatment and treatment
schedules of ocular vascular diseases as described herein.
[0138] In one embodiment the bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)
and to human angiopoietin-2 (ANG-2) is a bispecific anti-
VEGF/ANG2 antibody comprising a first antigen-binding
site that specifically binds to human VEGF and a second
antigen-binding site that specifically binds to human ANG-
2, wherein
[0139] i) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and
[0140] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14, and wherein
[0141] iii) the bispecific antibody comprises a constant
heavy chain region of human IgG1 subclass comprising
the mutations 1253A, H310A, and H435A and the
mutations [.234A, [235A and P329G (numberings
according to EU Index of Kabat).
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[0142] In one embodiment such bispecific anti-VEGF/
ANG?2 antibody is bivalent.
[0143] In one embodiment such bispecific anti-VEGF/
ANG?2 antibody is characterized in that
[0144] 1) said first antigen-binding site specifically
binding to VEGF comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 7,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 8, and
[0145] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 15,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 16.
[0146] In one aspect of the invention such bispecific,
bivalent antibody according to the invention is characterized
in comprising
[0147] a) the heavy chain and the light chain of a first
full length antibody that specifically binds to VEGF;
[0148] D) the modified heavy chain and modified light
chain of a second full length antibody that specifically
binds to ANG-2, wherein the constant domains CL and
CHI are replaced by each other.
[0149] This bispecific, bivalent antibody format for the
bispecific antibody specifically binding to human vascular
endothelial growth factor (VEGF) and human angiopoi-
etin-2 (ANG-2) is described in WO 2009/080253 (including
Knobs-into-Holes modified CH3 domains). The antibodies
based on this bispecific, bivalent antibody format are named
CrossMADs.
[0150] In one embodiment such bispecific, bivalent anti-
VEGF/ANG?2 antibody is characterized in comprising
[0151] a) as heavy chain of the first full length antibody
the amino acid sequence of SEQ ID NO: 17, and as
light chain of the first full length antibody the amino
acid sequence of SEQ ID NO: 18, and
[0152] D) as modified heavy chain of the second full
length antibody the amino acid sequence of SEQ ID
NO: 19, and as modified light chain of the second full
length antibody the amino acid sequence of SEQ ID
NO: 20.
[0153] In one embodiment such bispecific, bivalent anti-
VEGF/ANG?2 antibody is characterized in comprising the
amino acid sequences of SEQ ID NO: 17, of SEQ ID NO:
18, of SEQ ID NO: 19, and of SEQ ID NO: 20. In one
preferred embodiment the bispecific, bivalent anti-VEGF/
ANG?2 antibody is faricimab.
[0154] Accordingly, one embodiment of the invention is a
bispecific, bivalent antibody comprising a first antigen-
binding site that specifically binds to human VEGF and a
second antigen-binding site that specifically binds to human
ANG-2, characterized in comprising the amino acid
sequences of SEQ ID NO: 17, of SEQ ID NO: 18, of SEQ
ID NO: 19, and of SEQ ID NO: 20. In one preferred
embodiment the bispecific, bivalent anti-VEGF/ANG?2 anti-
body is faricimab.
[0155] In on embodiment the CH3 domains of the bispe-
cific, bivalent antibody according to the invention is altered
by the “knob-into-holes” technology which is described in
detail with several examples in e.g. WO 96/027011, Ridg-
way J. B, et al, Protein Eng 9 (1996) 617-621; and
Merchant, A. M., et al., Nat Biotechnol 16 (1998) 677-681.
In this method the interaction surfaces of the two CH3
domains are altered to increase the heterodimerisation of
both heavy chains containing these two CH3 domains. Each
of'the two CH3 domains (of the two heavy chains) can be the
“knob”, while the other is the “hole”. The introduction of a
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disulfide bridge stabilizes the heterodimers (Merchant, A.
M, et al., Nature Biotech 16 (1998) 677-681; Atwell, S., et
al. J. Mol. Biol. 270 (1997) 26-35) and increases the yield.
[0156] In a preferred aspect of the invention the bispecific
anti-VEGF/ANG2 antibodies according to the invention are
characterized in that

[0157] the CH3 domain of one heavy chain and the CH3
domain of the other heavy chain each meet at an
interface which comprises an original interface
between the antibody CH3 domains;

[0158] wherein said interface is altered to promote the
formation of the bispecific antibody, wherein the altera-
tion is characterized in that:

[0159] a)the CH3 domain of one heavy chain is altered,

[0160] so that within the original interface the CH3
domain of one heavy chain that meets the original
interface of the CH3 domain of the other heavy chain
within the bispecific antibody,

[0161] an amino acid residue is replaced with an amino
acid residue having a larger side chain volume, thereby
generating a protuberance within the interface of the
CH3 domain of one heavy chain which is positionable
in a cavity within the interface of the CH3 domain of
the other heavy chain

[0162] and

[0163] b) the CH3 domain of the other heavy chain is
altered,

[0164] so that within the original interface of the second

CH3 domain that meets the original interface of the first
CH3 domain within the bispecific antibody
[0165] an amino acid residue is replaced with an amino
acid residue having a smaller side chain volume,
thereby generating a cavity within the interface of the
second CH3 domain within which a protuberance
within the interface of the first CH3 domain is posi-
tionable.
[0166] Thus the bispecific anti-VEGF/ANG2 antibodies
for use described herein are preferably characterized in that
[0167] the CH3 domain of the heavy chain of the full
length antibody of a) and the CH3 domain of the heavy
chain of the full length antibody of b) each meet at an
interface which comprises an alteration in the original
interface between the antibody CH3 domains;

[0168] wherein i) in the CH3 domain of one heavy
chain
[0169] an amino acid residue is replaced with an amino

acid residue having a larger side chain volume, thereby
generating a protuberance within the interface of the
CH3 domain of one heavy chain which is positionable
in a cavity within the interface of the CH3 domain of
the other heavy chain

[0170] and wherein
[0171] 1ii) in the CH3 domain of the other heavy chain
[0172] an amino acid residue is replaced with an amino

acid residue having a smaller side chain volume,
thereby generating a cavity within the interface of the
second CH3 domain within which a protuberance
within the interface of the first CH3 domain is posi-
tionable.
[0173] Preferably said amino acid residue having a larger
side chain volume is selected from the group consisting of
arginine (R), phenylalanine (F), tyrosine (Y), tryptophan
(W).
[0174] Preferably said amino acid residue having a smaller
side chain volume is selected from the group consisting of
alanine (A), serine (S), threonine (T), valine (V).
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[0175] In one aspect of the invention both CH3 domains
are further altered by the introduction of cysteine (C) as
amino acid in the corresponding positions of each CH3
domain such that a disulfide bridge between both CH3
domains can be formed.

[0176] In one embodiment, the bispecific antibody com-
prises a T366W mutation in the CH3 domain of the “knobs
chain” and T366S, L368A, Y407V mutations in the CH3
domain of the “hole chain”. An additional interchain disul-
fide bridge between the CH3 domains can also be used
(Merchant, A. M, et al., Nature Biotech 16 (1998) 677-681)
e.g. by introducing a S354C mutation into one CH3 domain
and a Y349C mutation into the other CH3 domain.

[0177] In a another preferred embodiment the bispecific
antibody comprises S354C and T366W mutations in one of
the two CH3 domains and Y349C, T366S, L368A, Y407V
mutations in the other of the two CH3 domains In a another
preferred embodiment the bispecific antibody comprises
Y349C, T366W mutations in one of the two CH3 domains
and S354C, T366S, L368A, Y407V mutations in the other of
the two CH3 domains (the additional Y349C or S354C
mutation in one CH3 domain and the additional S354C or
Y349C mutation in the other CH3 domain forming a inter-
chain disulfide bridge) (numbering always according to EU
index of Kabat (Kabat, E. A., et al., Sequences of Proteins
of Immunological Interest, Sth ed., Public Health Service,
National Institutes of Health, Bethesda, MD (1991)).
[0178] Other techniques for CH3-modifications to enforce
the heterodimerization are contemplated as alternatives of
the invention and described e.g. in WO 96/27011, WO
98/050431, EP 1870459, WO 2007/110205, WO 2007/
147901, WO 2009/089004, WO 2010/129304, WO 2011/
90754, WO 2011/143545, WO 2012/058768, WO 2013/
157954 and WO 2013/096291.

[0179] In one embodiment the heterodimerization
approach described in EP 1 870 459A1 is used alternatively.
This approach is based on the introduction of substitutions/
mutations of charged amino acids with the opposite charge
at specific amino acid positions of the in the CH3/CH3
domain interface between both heavy chains. One preferred
embodiment for said multispecific antibodies are amino acid
R409D and K370E mutations in the CH3 domain of one
heavy chain and amino acid D399K and E357K mutations in
the CH3 domain of the other heavy chain of the multispecific
antibody (numberings according to Kabat EU index).
[0180] In another embodiment said multispecific antibody
comprises an amino acid T366W mutation in the CH3
domain of the “knobs chain” and amino acid T366S, L368A
and Y407V mutations in the CH3 domain of the “hole
chain”; and additionally comprises amino acid R409D and
K370E mutations in the CH3 domain of the “knobs chain”
and amino acid D399K and E357K mutations in the CH3
domain of the “hole chain”.

[0181] In one embodiment the heterodimerization
approach described in WO2013/157953 is used alterna-
tively. In one embodiment the CH3 domain of one heavy
chain comprises an amino acid T366K mutation and the
CH3 domain of the other heavy chain comprises an amino
acid L351D mutation. In a further embodiment the CH3
domain of the one heavy chain further comprises an amino
acid L351K mutation. In a further embodiment the CH3
domain of the other heavy chain further comprises an amino
acid mutation selected from Y349E, Y349D and L.368E (in
one embodiment L.368E).

[0182] In one embodiment the heterodimerization
approach described in W0O2012/058768 is used alterna-
tively. In one embodiment the CH3 domain of one heavy
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chain comprises amino acid [.351Y and Y407A mutations
and the CH3 domain of the other heavy chain comprises
amino acid T366A and K409F mutations. In a further
embodiment the CH3 domain of the other heavy chain
further comprises an amino acid mutation at position T411,
D399, 5400, F405, N390 or K392. In one embodiment said
amino acid mutation is selected from the group consisting of

[0183] a) T411N, T411R, T411Q, T411K, T411D,

T411E and T411W,

[0184] b) D399R, D399W, D399Y and D399K,

[0185] <) S400E, S400D, S400R and S400K,

[0186] d) F4051, F405M, F405T, F405S, F405V and
F405W,

[0187] e) N390R, N390K and N390D,

[0188] f) K392V, K392M, K392R, K392L.,, K392F and
K392E.

[0189] In a further embodiment the CH3 domain of one

heavy chain comprises amino acid L351Y and Y407A
mutations and the CH3 domain of the other heavy chain
comprises amino acid T366V and K409F mutations. In a
further embodiment the CH3 domain of one heavy chain
comprises an amino acid Y407A mutation and the CH3
domain of the other heavy chain comprises amino acid
T366A and K409F mutations. In a further embodiment the
CH3 domain of the other heavy chain further comprises
amino acid K392E, T411E, D399R and S400R mutations.

[0190] In one embodiment the heterodimerization
approach described in WO2011/143545 is used alterna-
tively. In one embodiment the amino acid modification
according to W02011/143545 is introduced in the CH3
domain of the heavy chain at a position selected from the
group consisting of 368 and 409.

[0191] In one embodiment the heterodimerization
approach described in W02011/090762 which also uses the
knob-into-hole technology described above is used alterna-
tively. In one embodiment the CH3 domain of one heavy
chain comprises an amino acid T366W mutation and the
CH3 domain of the other heavy chain comprises an amino
acid Y407 A mutation. In one embodiment the CH3 domain
of one heavy chain comprises an amino acid T366Y muta-
tion and the CH3 domain of the other heavy chain comprises
an amino acid Y407T mutation.

[0192] In one embodiment the multispecific antibody is of
1gG2 isotype and the heterodimerization approach described
in W02010/129304 is used alternatively.

[0193] In one embodiment the heterodimerization
approach described in W02009/089004 is used alterna-
tively. In one embodiment the CH3 domain of one heavy
chain comprises an amino acid substitution of K392 or N392
with a negatively-charged amino acid (in one embodiment
glutamic acid (E) or aspartic acid (D); in a further embodi-
ment a K392D or N392D mutation) and the CH3 domain of
the other heavy chain comprises an amino acid substitution
of D399, E356, D356, or E357 with a positively-charged
amino acid (in one embodiment Lysine (K) or arginine (R),
in a further embodiment a D399K, E356K, D356K or
E357K substitution; and in an even further embodiment a
D399K or E356K mutation). In a further embodiment the
CH3 domain of the one heavy chain further comprises an
amino acid substitution of K409 or R409 with a negatively-
charged amino acid (in one embodiment glutamic acid (E) or
aspartic acid (D); in a further embodiment a K409D or
R409D mutation). In a further embodiment the CH3 domain
of the one heavy chain further or alternatively comprises an
amino acid substitution of K439 and/or K370 with a nega-
tively-charged amino acid (in one embodiment glutamic
acid (E) or aspartic acid (D)).
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[0194] In one embodiment the heterodimerization
approach described in W02007/147901 is used alterna-
tively. In one embodiment the CH3 domain of one heavy
chain comprises amino acid K253E, D282K and K322D
mutations and the CH3 domain of the other heavy chain
comprises amino acid D239K, E240K and K292D muta-
tions.
[0195] In one embodiment the heterodimerization
approach described in W02007/110205 is used alterna-
tively.
[0196] In one embodiment the bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)
and to human angiopoietin-2 (ANG-2) is a bispecific anti-
VEGF/ANG2 antibody comprising a first antigen-binding
site that specifically binds to human VEGF and a second
antigen-binding site that specifically binds to human ANG-
2, wherein
[0197] 1) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and
[0198] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14, and wherein
[0199] iii) the bispecific antibody comprises a constant
heavy chain region of human IgG1 subclass comprising
the mutations 1253A, H310A, and H435A and the
mutations [.234A, [.235A and P329G (numberings
according to EU Index of Kabat; and wherein
[0200] iv) in the constant heavy chain region a T366W
mutation is comprised in one CH3 domain and T366S,
L368A, Y407V mutations are comprised the other CH3
domain (numberings according to EU Index of Kabat).
[0201] In one embodiment the bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)
and to human angiopoietin-2 (ANG-2) is a bispecific anti-
VEGF/ANG2 antibody comprising a first antigen-binding
site that specifically binds to human VEGF and a second
antigen-binding site that specifically binds to human ANG-
2, wherein
[0202] i) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and
[0203] ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14, and wherein
[0204] iii) the bispecific antibody comprises a constant
heavy chain region of human IgG1 subclass comprising
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the mutations 1253A, H310A, and H435A and the
mutations [.234A, [235A and P329G (numberings
according to EU Index of Kabat; and wherein
[0205] iv) in the constant heavy chain region a S354C
and T366W mutations are comprised in one CH3
domain and Y349C, T366S, L368A and Y407V muta-
tions are comprised the other CH3 domain (numberings
according to EU Index of Kabat).
[0206] In one embodiment such bispecific anti-VEGF/
ANG?2 antibody is bivalent.
[0207] In one embodiment such bispecific anti-VEGF/
ANG?2 antibody is characterized in that
[0208] i) said first antigen-binding site specifically
binding to VEGF comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 7,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 8, and
[0209] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 15,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 16.
[0210] In one aspect of the invention such bispecific,
bivalent antibody according to the invention is characterized
in comprising
[0211] a) the heavy chain and the light chain of a first
full length antibody that specifically binds to VEGF;
[0212] b) the modified heavy chain and modified light
chain of a second full length antibody that specifically
binds to ANG-2, wherein the constant domains CL and
CHI are replaced by each other.
[0213] The term “VEGF” as used herein refers to human
vascular endothelial growth factor (VEGF/VEGF-A) the
165-amino acid human vascular endothelial cell growth
factor (amino acid 27-191 of precursor sequence of human
VEGF165: SEQ ID NO: 24; amino acids 1-26 represent the
signal peptide), and related 121, 189, and 206 vascular
endothelial cell growth factor isoforms, as described by
Leung, D. W., et al., Science 246 (1989) 1306-9; Houck et
al., Mol. Endocrin. 5 (1991) 1806-1814; Keck, P. I., et al.,
Science 246 (1989) 1309-12 and Connolly, D. T., et al., I.
Biol. Chem. 264 (1989) 20017-24; together with the natu-
rally occurring allelic and processed forms of those growth
factors. VEGF is involved in the regulation of normal and
abnormal angiogenesis and neovascularization associated
with tumors and intraocular disorders (Ferrara, N., et al.,
Endocr. Rev. 18 (1997) 4-25; Berkman, R. A, et al., J. Clin.
Invest. 91 (1993) 153-159; Brown, L. F., et al., Human
Pathol. 26 (1995) 86-91; Brown, L. F., et al., Cancer Res. 53
(1993) 4727-4735; Mattern, J., et al., Brit. J. Cancer. 73
(1996) 931-934; and Dvorak, H. F., et al., Am. J. Pathol. 146
(1995) 1029-1039). VEGF is a homodimeric glycoprotein
that has been isolated from several sources and includes
several isoforms. VEGF shows highly specific mitogenic
activity for endothelial cells. A VEGF antagonist/inhibitor
inhibits binding of VEGF to its receptor VEGFR. Known
VEGF antagonist/inhibitors include bispecific anti-VEGF/
ANG?2 antibodies as described in W02014/009465.
[0214] The term “ANG-2” as used herein refers to human
angiopoietin-2 (ANG-2) (alternatively abbreviated with
ANGPT2 or ANG2) (SEQ ID NO: 25) which is described
e.g. in Maisonpierre, P. C., et al, Science 277 (1997) 55-60
and Cheung, A. H., et al., Genomics 48 (1998) 389-91. The
angiopoietins-1 (SEQ ID NO: 26) and -2 were discovered as
ligands for the Ties, a family of tyrosine kinases that is
selectively expressed within the vascular endothelium (Yan-
copoulos, G. D., et al., Nature 407 (2000) 242-48). There are
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now four definitive members of the angiopoietin family.
Angiopoietin-3 and -4 (Ang-3 and Ang-4) may represent
widely diverged counterparts of the same gene locus in
mouse and man (Kim, I, et al., FEBS Let, 443 (1999)
353-56; Kim, I, et al., J Biol Chem 274 (1999) 26523-28).
ANG-1 and ANG-2 were originally identified in tissue
culture experiments as agonist and antagonist, respectively
(see for ANG-1: Davis, S., et al., Cell 87 (1996) 1161-69;
and for ANG-2: Maisonpierre, P. C., et al., Science 277
(1997) 55-60). All of the known angiopoietins bind primar-
ily to its receptor TIE2 (SEQ ID NO: 27), and both Ang-1
and -2 bind to TIE2 with an affinity of 3 nM (Kd) (Maison-
pierre, P. C., et al., Science 277 (1997) 55-60). An ANG2
antagonist/inhibitor inhibits binding of ANG?2 to its receptor
TIE2. Known ANG2 antagonist/inhibitors include bispecific
anti-VEGF/ANG2 antibodies as described in W02014/
009465.

[0215] An antigen-binding sites of the bispecific antibody
of the invention contain six complementarity determining
regions (CDRs) which contribute in varying degrees to the
affinity of the binding site for antigen. There are three heavy
chain variable domain CDRs (CDRHI1, CDRH2 and
CDRH3) and three light chain variable domain CDRs
(CDRL1, CDRL2 and CDRL3). The extent of CDR and
framework regions (FRs) is determined by comparison to a
compiled database of amino acid sequences in which those
regions have been defined according to variability among
the sequences.

[0216] The antibodies of the invention comprise immu-
noglobulin constant regions derived from human origin of
one or more immunoglobulin classes, wherein such immu-
noglobulin classes include IgG, IgM, IgA, IgD, and IgE
classes and, in the case of IgG and IgA, their subclasses,
especially IgG1 and 1gG4.

[0217] The terms “monoclonal antibody” or “monoclonal
antibody composition” as used herein refer to a preparation
of antibody molecules of a single amino acid composition.

[0218] The term “chimeric antibody™ refers to an antibody
comprising a variable region, i.e., binding region, from one
source or species and at least a portion of a constant region
derived from a different source or species, usually prepared
by recombinant DNA techniques. Chimeric antibodies com-
prising a murine variable region and a human constant
region are preferred. Other preferred forms of “chimeric
antibodies” encompassed by the present invention are those
in which the constant region has been modified or changed
from that of the original antibody to generate the properties
according to the invention, especially in regard to Clq
binding and/or Fc receptor (FcR) binding. Such chimeric
antibodies are also referred to as “class-switched antibodies.
. Chimeric antibodies are the product of expressed immu-
noglobulin genes comprising DNA segments encoding
immunoglobulin variable regions and DNA segments
encoding immunoglobulin constant regions. Methods for
producing chimeric antibodies involve conventional recom-
binant DNA and gene transfection techniques are well
known in the art. See, e.g., Morrison, S. L., et al., Proc. Natl.
Acad. Sci. USA 81 (1984) 6851-6855; U.S. Pat. Nos.
5,202,238 and 5,204,244.

[0219] The term “humanized antibody” refers to antibod-
ies in which the framework or “complementarity determin-
ing regions” (CDR) have been modified to comprise the
CDR of an immunoglobulin of different specificity as com-
pared to that of the parent immunoglobulin. In a preferred
embodiment, a murine CDR is grafted into the framework
region of a human antibody to prepare the “humanized
antibody.” See, e.g., Riechmann, L., et al., Nature 332
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(1988) 323-327; and Neuberger, M. S., et al., Nature 314
(1985) 268-270. Particularly preferred CDRs correspond to
those representing sequences recognizing the antigens noted
above for chimeric antibodies. Other forms of “humanized
antibodies” encompassed by the present invention are those
in which the constant region has been additionally modified
or changed from that of the original antibody to generate the
properties according to the invention, especially in regard to
Clq binding and/or Fc receptor (FcR) binding.

[0220] The term “human antibody”, as used herein, is
intended to include antibodies having variable and constant
regions derived from human germ line immunoglobulin
sequences. Human antibodies are well-known in the state of
the art (van Dijk, M. A., and van de Winkel, J. G., Curr.
Opin. Chem. Biol. 5 (2001) 368-374). Human antibodies can
also be produced in transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire
or a selection of human antibodies in the absence of endog-
enous immunoglobulin production. Transfer of the human
germ-line immunoglobulin gene array in such germ-line
mutant mice will result in the production of human antibod-
ies upon antigen challenge (see, e.g., Jakobovits, A., et al.,
Proc. Natl. Acad. Sci. USA 90 (1993) 2551-2555; Jakobo-
vits, A., et al., Nature 362 (1993) 255-258; Brueggemann,
M., et al., Year Immunol. 7 (1993) 33-40). Human antibodies
can also be produced in phage display libraries (Hoogen-
boom, H. R., and Winter, G., J. Mol. Biol. 227 (1992)
381-388; Marks, I. D., et al, J. Mol. Biol. 222 (1991)
581-597). The techniques of Cole, A, et al. and Boemer, P,
et al. are also available for the preparation of human
monoclonal antibodies (Cole, A., et al., Monoclonal Anti-
bodies and Cancer Therapy, Liss, A. L., p. 77 (1985); and
Boemer, P, et al., J. Immunol. 147 (1991) 86-95). As already
mentioned for chimeric and humanized antibodies according
to the invention the term “human antibody” as used herein
also comprises such antibodies which are modified in the
constant region to generate the properties according to the
invention, especially in regard to C1lq binding and/or FcR
binding, e.g. by “class switching” i.e. change or mutation of
Fc parts (e.g. from IgG1 to IgG4 and/or 1gG1/1gG4 muta-
tion).

[0221] The term “recombinant antibody”, as used herein,
is intended to include all human antibodies that are prepared,
expressed, created or isolated by recombinant means, such
as antibodies isolated from a host cell such as a NSO or CHO
cell or from an animal (e.g. a mouse) that is transgenic for
human immunoglobulin genes or antibodies expressed using
a recombinant expression vector transfected into a host cell.
Such recombinant antibodies have variable and constant
regions in a rearranged form. The recombinant antibodies
according to the invention have been subjected to in vivo
somatic hypermutation. Thus, the amino acid sequences of
the VH and VL regions of the recombinant antibodies are
sequences that, while derived from and related to human
germ line VH and VL sequences, may not naturally exist
within the human antibody germ line repertoire in vivo.

[0222] The “variable domain” (variable domain of a light
chain (VL), variable domain of a heavy chain (VH) as used
herein denotes each of the pair of light and heavy chains
which is involved directly in binding the antibody to the
antigen. The domains of variable human light and heavy
chains have the same general structure and each domain
comprises four framework (FR) regions whose sequences
are widely conserved, connected by three “hypervariable
regions” (or complementarity determining regions, CDRs).
The framework regions adopt a n-sheet conformation and
the CDRs may form loops connecting the n-sheet structure.
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The CDRs in each chain are held in their three-dimensional
structure by the framework regions and form together with
the CDRs from the other chain the antigen binding site. The
antibody heavy and light chain CDR3 regions play a par-
ticularly important role in the binding specificity/affinity of
the antibodies according to the invention and therefore
provide a further object of the invention.

[0223] The terms “hypervariable region” or “antigen-
binding portion of an antibody” when used herein refer to
the amino acid residues of an antibody which are responsible
for antigen-binding. The hypervariable region comprises
amino acid residues from the “complementarity determining
regions” or “CDRs”. “Framework™ or “FR” regions are
those variable domain regions other than the hypervariable
region residues as herein defined. Therefore, the light and
heavy chains of an antibody comprise from N- to C-terminus
the domains FR1, CDR1, FR2, CDR2, FR3, CDR3, and
FR4. CDRs on each chain are separated by such framework
amino acids. Especially, CDR3 of the heavy chain is the
region which contributes most to antigen binding. CDR and
FR regions are determined according to the standard defi-
nition of Kabat, E. A., et al., Sequences of Proteins of
Immunological Interest, 5th ed., Public Health Service,
National Institutes of Health, Bethesda, MD (1991).

[0224] The term “full length antibody” denotes an anti-
body consisting of two “full length antibody heavy chains”
and two “full length antibody light chains”. A “full length
antibody heavy chain” is a polypeptide consisting in N-ter-
minal to C-terminal direction of an antibody heavy chain
variable domain (VH), an antibody constant heavy chain
domain 1 (CH1), an antibody hinge region (HR), an anti-
body heavy chain constant domain 2 (CH2), and an antibody
heavy chain constant domain 3 (CH3), abbreviated as
VH-CHI1-HR-CH2-CH3; and optionally an antibody heavy
chain constant domain 4 (CH4) in case of an antibody of the
subclass IgE. Preferably the “full length antibody heavy
chain” is a polypeptide consisting in N-terminal to C-ter-
minal direction of VH, CH1, HR, CH2 and CH3. A “full
length antibody light chain” is a polypeptide consisting in
N-terminal to C-terminal direction of an antibody light chain
variable domain (VL), and an antibody light chain constant
domain (CL), abbreviated as VL-CL. The antibody light
chain constant domain (CL) can be k (kappa) or A (lambda).
The two full length antibody chains are linked together via
inter-polypeptide disulfide bonds between the CL domain
and the CH1 domain and between the hinge regions of the
full length antibody heavy chains. Examples of typical full
length antibodies are natural antibodies like IgG (e.g. IgG 1
and 1gG2), 1gM, IgA, IgD, and IgE. The full length anti-
bodies according to the invention can be from a single
species e.g. human, or they can be chimerized or humanized
antibodies. The full length antibodies according to the
invention comprise two antigen binding sites each formed
by a pair of VH and VL, which both specifically bind to the
same antigen. The C-terminus of the heavy or light chain of
said full length antibody denotes the last amino acid at the
C-terminus of said heavy or light chain. The N-terminus of
the heavy or light chain of said full length antibody denotes
the last amino acid at the N-terminus of said heavy or light
chain.

[0225] The term “constant region” as used within the
current applications denotes the sum of the domains of an
antibody other than the variable region. The constant region
is not involved directly in binding of an antigen, but exhibits
various effector functions. Depending on the amino acid
sequence of the constant region of their heavy chains,
antibodies are divided in the classes: IgA, IgD, IgE, 1gG and
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IgM, and several of these may be further divided into
subclasses, such as IgG1, 1gG2, 1gG3, and 1gG4, IgAl and
IgA2. The heavy chain constant regions that correspond to
the different classes of antibodies are called a., 9, €, v, and
1, respectively. The light chain constant regions which can
be found in all five antibody classes are called k (kappa) and
A (lambda).

[0226] The terms “constant region derived from human
origin” or “human constant region” as used in the current
application denotes a constant heavy chain region of a
human antibody of the subclass 1gG1, 1gG2, 1gG3, or 1gG4
and/or a constant light chain kappa or lambda region. Such
constant regions are well known in the state of the art and
e.g. described by Kabat, E. A, et al., Sequences of Proteins
of Immunological Interest, 5th ed., Public Health Service,
National Institutes of Health, Bethesda, MD (1991) (see also
e.g. Johnson, G., and Wu, T. T., Nucleic Acids Res. 28
(2000) 214-218; Kabat, E. A., et al., Proc. Natl. Acad. Sci.
USA 72 (1975) 2785-2788). Within the application for the
numbering of positions and mutations the EU numbering
system (EU Index) according to Kabat, E. A, et al,
Sequences of Proteins of Immunological Interest, 5th ed.,
Public Health Service, National Institutes of Health,
Bethesda, MD (1991) is used and referred to as “numbering
according to EU Index of Kabat™.

[0227] In one embodiment the bispecific antibodies
according to the invention have a constant region of human
IgG1 subclass (derived from human IgG1 subclass). How-
ever, the C-terminal lysine (Lys447), or the C-terminal
glycine (Gly446) and the C-terminal lysine (Lys447), of the
Fc region may or may not be present.

[0228] In one embodiment the bispecific antibody as
described herein is of IgG1 isotype/subclass and comprises
a constant heavy chain domain of SEQ ID NO: 23 or the
constant parts of the heavy chain amino acid sequence of
SEQ ID NO: 17 and of the heavy chain amino acid sequence
of SEQ ID NO: 18. In one embodiment additionally the
C-terminal glycine (Gly446) is present. In one embodiment
additionally the C-terminal glycine (Gly446) and the C-ter-
minal lysine (Lys447) is present.

[0229] Unless otherwise specified herein, numbering of
amino acid residues in the constant region is according to the
EU numbering system, also called the EU index of Kabat, as
described in Kabat, E. A. et al., Sequences of Proteins of
Immunological Interest, 5th ed., Public Health Service,
National Institutes of Health, Bethesda, MD (1991), NIH
Publication 91-3242.

[0230] In one embodiment the bispecific antibody accord-
ing to the invention is of human IgG1 subclass with muta-
tions .234A (Leu235A1a), .235A (Leu234Ala) and P329G
(Pro329Gly). Such antibody has a reduced FcR binding
(especially they show no more binding to FcRgammal,
FcRgammall and FcRgammalll). This especially useful to
reduce potential side effects like e.g. thrombosis (Meyer, T.,
et al., J. Thromb. Haemost. 7 (2009) 171-81).

[0231] While Pro329Ala mutation which was described
already removes only two third of the FcgammaRIIla sand-
wich interaction, the Pro329Gly in the antibodies according
to the invention fully imparts binding of the Fc part to
FegammaRIIIL. This is especially useful as the binding to
FegammaRIII is involved in ADCC (antibody—dependent
cellular toxicity) which leads to cell death, which may be
helpful in the treatment of cancer diseases, but which can
cause serious side effect in the antibody based treatment of
other vascular or immunological diseases. So the antibodies
according to the invention of IgG1 subclass with mutations
[.234A, [.235A and P329G and IgG4 subclass with muta-
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tions S228P, [.235E and P329G are especially useful, as they
both show no more binding to FcRgammal, FcRgammall
and FcRgammalll.

[0232] An “effective amount” of an agent, e.g., a pharma-
ceutical formulation or bispecific anti-VEGF/ANG?2 anti-
body, refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired therapeutic
or prophylactic result.

[0233] In one embodiment of the invention the bispecific
antibody, medicament or pharmaceutical formulation as
described herein is administered via intravitreal application,
e.g. via intravitreal injection (is administered “intravit-
really”). This can be performed in accordance with standard
procedures known in the art. See, e.g., Ritter et al., J. Clin.
Invest. 116 (2006) 3266-76; Russelakis-Carneiro et al.,
Neuropathol. Appl. Neurobiol. 25 (1999) 196-206; and
Wray et al., Arch. Neurol. 33 (1976) 183-5.

[0234] In some embodiments, therapeutic kits of the
invention can contain one or more doses of the bispecific
antibody described present in a medicament or pharmaceu-
tical formulation, a suitable device for intravitreal injection
of the medicament or pharmaceutical formulation, and an
instruction detailing suitable subjects and protocols for
carrying out the injection. In these embodiments, the medi-
cament or pharmaceutical formulation are typically admin-
istered to the subject in need of treatment via intravitreal
injection. This can be performed in accordance with stan-
dard procedures known in the art. See, e.g., Ritter et al., J.
Clin. Invest. 116 (2006) 3266-76; Russelakis-Cameiro et al.,
Neuropathol. Appl. Neurobiol. 25 (1999) 196-206; and
Wray et al., Arch. Neurol. 33 (1976) 183-5.

[0235] Regardless of the route of administration selected,
the bispecific antibody as described herein is formulated into
pharmaceutically acceptable dosage forms by conventional
methods known to those of skill in the art.

[0236] Description of the Amino Acid Sequences
SEQ ID NO: 1 heavy chain CDR3H, <VEGF>ranibizumab
SEQ ID NO: 2 heavy chain CDR2H, <VEGF>ranibizumab
SEQ ID NO: 3 heavy chain CDR1H, <VEGF>ranibizumab
SEQ ID NO: 4 light chain CDR3L, <VEGF>ranibizumab
SEQ ID NO: 5 light chain CDR2L, <VEGF>ranibizumab
SEQ ID NO: 6 light chain CDR1L, <VEGF>ranibizumab
SEQ ID NO: 7 heavy chain variable domain VH,

<VEGF>ranibizumab

light chain variable domain VL,
<VEGF>ranibizumab

heavy chain CDR3H, <ANG-2> Ang2i 1.C10 variant
heavy chain CDR2H, <ANG-2> Ang2i 1.C10 variant
heavy chain CDR1H, <ANG-2> Ang2i 1.C10 variant
light chain CDR3L, <ANG-2> Ang2i L.C10 variant
light chain CDR2L, <ANG-2> Ang2i L.C10 variant
light chain CDRI1L, <ANG-2> Ang2i L.C10 variant
heavy chain variable domain VH, <ANG-2>

Ang2i 1.C10 variant

light chain variable domain VL, <ANG-2>

Ang2i 1.C10 variant

Heavy chain 1 of <VEGF-ANG-2> CrossMAb

IgG1 with AAA mutations and P329G LALA
mutations (VEGFang2-0016)

Heavy chain 2 of <VEGF-ANG-2> CrossMAb IgG1
with AAA mutations and P329G LALA mutations
(VEGFang2-0016)

Light chain 1 of <VEGF-ANG-2> CrossMAb IgG1
with AAA mutations and P329G LALA mutations
(VEGFang2-0016)

Light chain 2 of <VEGF-ANG-2> CrossMAb IgG1
with AAA mutations and P329G LALA mutations
(VEGFang2-0016)

kappa light chain constant region

lambda light chain constant region

SEQ ID NO: 8
SEQ ID NO: 9
SEQ ID NO: 10
SEQ ID NO: 11
SEQ ID NO: 12
SEQ ID NO: 13
SEQ ID NO: 14
SEQ ID NO: 15
SEQ ID NO: 16

SEQ ID NO: 17

SEQ ID NO: 18

SEQ ID NO: 19

SEQ ID NO: 20

SEQ ID NO: 21
SEQ ID NO: 22
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-continued

SEQ ID NO: 23 heavy chain constant region derived from human
IgG1

Human vascular endothelial growth factor (VEGF);
precursor sequence of human VEGF165

Human angiopoietin-2 (ANG-2)

Human angiopoietin-1 (ANG-1)

Human Tie-2 receptor

SEQ ID NO: 24

SEQ ID NO: 25
SEQ ID NO: 26
SEQ ID NO: 27

[0237] In the following, embodiments of the invention are
listed:
[0238] 1. A bispecific antibody which binds to human

vascular endothelial growth factor (VEGF) and to human
angiopoietin-2 (ANG-2), for use in the treatment of an
ocular vascular disease,

[0239] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).

[0240] 2A. A bispecific antibody which binds to human
vascular endothelial growth factor (VEGF) and to human
angiopoietin-2 (ANG-2), for use in the treatment of a patient
suffering from an ocular vascular disease, wherein the
patient gains 12 or more letters (in one embodiment 13 or
more letters, in one embodiment 14 or more letters, 15 or
more letters) of Best Corrected Visual Acuity (BCVA)
measured using FEarly Treatment Diabetic Retinopathy
Study (ETDRS) like charts, compared to the patient’s BCVA
letter score prior to the dosing of the bispecific VEGF/ANG2
antibody.

[0241] 2B. A bispecific antibody which binds to human
vascular endothelial growth factor (VEGF) and to human
angiopoietin-2 (ANG-2), for use in the treatment of a patient
suffering from an ocular vascular disease, wherein the
patient experiences an improvement in vision subsequent to
the administration of the bispecific VEGF/ANG2 antibody
as measured by gaining 12 or more letters (in one embodi-
ment 13 or more letters, in one embodiment 14 or more
letters, 15 or more letters) of Best Corrected Visual Acuity
(BCVA) measured using Early Treatment Diabetic Ret-
inopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody.

[0242] 3. The bispecific antibody (for use) according to
any one of embodiments 2A to 2B,

[0243] wherein the bispecific antibody is administered
(is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or
less frequently; in one embodiment every 10 weeks or
less frequently; in one embodiment every 11 weeks or
less frequently; in one embodiment every 12 weeks or
less frequently; in one embodiment every 13 weeks or
less frequently; in one embodiment every 14 weeks or
less frequently; in one embodiment every 15 weeks or
less frequently).

[0244] 4. The bispecific antibody (for use) according to
any one of embodiments 1 to 3, wherein the gain of letters
in the BCVA BCVA/ETDRS is measured at 4 weeks, and/or
at 8 weeks, and/or at 12 weeks, and/or at 16 weeks, and/or
at 20 weeks, and/or at 24 weeks after treatment start,
respectively.
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[0245] 5 The bispecific antibody (for use) according to any
one of embodiments 1 to 3, wherein the gain of letters in the
BCVA BCVA/ETDRS is measured at 45 weeks, and/or at 46
weeks, and/or at 47 weeks, and/or at 48 weeks, and/or at 49
weeks, and/or at 50 weeks, and/or at 51 weeks, and/or at 52
weeks, and/or at 53 weeks, and/or at 54 weeks, and/or at 55
weeks, and/or at 56 weeks, and/or at 57 weeks, and/or at 58
weeks, and/or at 59 weeks, and/or at 60 weeks after treat-
ment start, respectively.
[0246] 6. The bispecific antibody (for use) according to
any one of embodiments 1 to 5, wherein the bispecific
antibody is used to prolong the time to retreatment and/or to
prolong the time to loss of visual acuity (e.g. Best Corrected
Visual Acuity (BCVA) BCVA/ETDRS) and, wherein the
retreatment is deemed necessary in case of disease activity
which is determined as
[0247] Central Subfield Thickness (CST) increased by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or
[0248] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.

[0249] 7. The bispecific antibody (for use) according to
any one of embodiments 1 to 6 wherein the bispecific
antibody is administered following a treatment initiation of
3 to 7 monthly administrations (in one embodiment the
treatment initiation includes 3 to 5 monthly administrations,
in one embodiment the treatment initiation includes 4
monthly administrations; in one embodiment the treatment
initiation includes 5 to 7 monthly administrations, in one
embodiment the treatment initiation includes 6 monthly
administrations).

[0250] 8. The bispecific antibody (for use) according to
any one of embodiments 1 to 7, wherein the ocular vascular
disease is selected from the group of: wet age-related
macular degeneration (wet AMD), neovascular AMD, dia-
betic macular edema (DME), cystoid macular edema
(CME), non-proliferative diabetic retinopathy (NPDR), pro-
liferative diabetic retinopathy (PDR), macular edema sec-
ondary to central retinal vein occlusion, secondary to
hemiretinal vein occlusion or secondary to branch vein
occlusion, retinitis, conjunctivitis, uveitis, choroiditis, chor-
oidal neovascularization (CNV) secondary to ocular inflam-
mation including secondary to ocular histoplasmosis or
presumed histoplasmosis or choroiditis; myopic choroidal
neovascularization (nCNV). And choroidal neovasculariza-
tion secondary to trauma, retinopathy of prematurity and
rubeosis iridis/rubeotic glaucoma.

[0251] 9. The bispecific antibody (for use) according to
any one of embodiments 1 to 7 wherein the ocular vascular
disease is diabetic macular edema (DME).

[0252] 10. The bispecific antibody (for use) according to
any one of embodiments 1 to 7, wherein the ocular vascular
disease is wet age-related macular degeneration (wet AMD),
or neovascular age-related macular degeneration (nAMD).
[0253] 11. The bispecific antibody (for use) according to
any one of embodiments 1 to 10, wherein the bispecific
antibody which binds to VEGF and to human ANG-2 is a
VEGF antagonist/inhibitor and an ANG?2 antagonist/inhibi-
tor or inhibits binding of VEGF to its receptor VEGFR and
inhibits binding of ANG2 to its receptor TIE2.

[0254] 12. The bispecific antibody (for use) according to
any one of embodiments 1 to 11, wherein the bispecific
antibody is administered every 10 to 12 weeks.

[0255] 13. The bispecific antibody (for use) according to
any one of embodiments 1 to 11, wherein the bispecific
antibody is administered every 11 to 13 weeks.
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[0256] 14. The bispecific antibody (for use) according to
any one of embodiments 1 to 11 wherein the bispecific
antibody is administered every 12 to 14 weeks.

[0257] 15. The bispecific antibody (for use) according to
any one of embodiments 1 to 11 wherein the bispecific
antibody is administered every 13 to 15 weeks.

[0258] 16. The bispecific antibody (for use) according to
any one of embodiments 1 to 11 wherein the bispecific
antibody is administered every 14 to 16 weeks.

[0259] 17. The bispecific antibody (for use) according to
any one of embodiments 1 to 16, wherein the bispecific
antibody which binds to human VEGF and to human ANG2
is a bispecific, bivalent anti-VEGF/ANG2 antibody com-
prising a first antigen-binding site that specifically binds to
human VEGF and a second antigen-binding site that spe-
cifically binds to human ANG-2, wherein
[0260] i) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and

[0261] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14,

[0262] and wherein

[0263] iii) the bispecific antibody comprises a constant
heavy chain region of human IgG1 subclass comprising
the mutations 1253A, H310A, and H435A and the
mutations [.234A, [235A and P329G (numberings
according to EU Index of Kabat).

[0264] 18. The bispecific antibody (for use) according to
embodiment 17, wherein

[0265] 1) said first antigen-binding site specifically
binding to VEGF comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 7,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 8, and

[0266] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 15,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 16.

[0267] 19. The bispecific antibody (for use) according to
embodiment 18, wherein the bispecific antibody which
binds to human VEGF and human ANG2 comprises the
amino acid sequences of SEQ ID NO: 17, of SEQ ID NO:
18, of SEQ ID NO: 19, and of SEQ ID NO: 20.

[0268] 20. The bispecific antibody (for use) according to
any one of embodiments 17 to 19, wherein the bispecific
antibody is administered in a dose of about 5 to 7 mg (at each
treatment).

[0269] 21. The bispecific antibody (for use) according to
any one of embodiments 17 to 19, wherein the bispecific
antibody is administered in a dose of about 6 mg (at each
treatment) (in one embodiment in a dose of 6 mg+/-10% (at
each treatment); (in one embodiment in a dose of 6 mg (at
each treatment)))
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[0270] 22. The bispecific antibody (for use) according to
any one of embodiments 20 to 21, wherein the bispecific
antibody is administered at a concentration of about mg/ml.
[0271] 23. The bispecific antibody (for use) according to
any one of embodiments 20 to 21, wherein the bispecific
antibody is administered at a concentration of about 120
mg/ml.
[0272] 24. The bispecific antibody (for use) according to
any one of the preceding embodiments wherein patients
suffering from an ocular vascular disease have not been
previously treated with anti-VEGF treatment (e.g mono-
therapy) (are treatment naive).
[0273] 25. The bispecific antibody (for use) according to
any one of the preceding embodiments wherein patients
suffering from an ocular vascular disease have been previ-
ously treated with anti-VEGF treatment (e.g monotherapy).
[0274] 26. The bispecific antibody (for use) according to
the preceding embodiments wherein the ocular vascular
disease is DME and the treatment of patients suffering from
DME includes a fixed every 8th week (Q8W) dosing sched-
ule following treatment initiation (In one embodiment the
treatment initiation includes 5 to 7 monthly administrations;
in one embodiment the treatment initiation includes 6
monthly administrations).
[0275] 27. The bispecific antibody (for use) according to
the preceding embodiments wherein the ocular vascular
disease is DME and the treatment of patients suffering from
DME includes a fixed Q12W dosing schedule following
treatment initiation (In one embodiment the treatment ini-
tiation includes 5 to 7 monthly administrations; in one
embodiment the treatment initiation includes 6 monthly
administrations).
[0276] 28. The bispecific antibody (for use) according to
embodiment 27 wherein, following the treatment initiation,
first one dose cycle of Q8W follows before the fixed Q12W
dosing schedule.
[0277] 29. The bispecific antibody (for use) according to
the preceding embodiments wherein the ocular vascular
disease is DME and the treatment of patients suffering from
DME includes following treatment initiation a dosing sched-
ule that extends the administration interval in stable absence
of disease, or shortens the interval if there is disease activity
(In one embodiment the treatment initiation includes 3 to 7
monthly administrations; in one embodiment the treatment
initiation includes 4 to 6 monthly administrations).
[0278] 30. The bispecific antibody (for use) according to
embodiment 29 wherein such dosing schedule includes that
the patient receives Q8W or QI2W or QI6W dosing,
dependent on their disease state (in one embodiment Q4W
or Q8W or Q12W or Q16W dosing, dependent on their
disease state)
[0279] 31. The bispecific antibody (for use) according to
embodiment 29 or 30, wherein the stable absence of disease
is determined as
[0280] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0281] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <S5 letters
[0282] and the disease activity is determined as
[0283] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0284] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.
[0285] 32.The method according to embodiment 29 or 30,
wherein the stable absence of disease is determined as
[0286] Central Subfield Thickness (CST) is below
about 300 um (In one embodiment below 325 pm
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measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Spectralis™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Cirrus’ device; in one embodiment below 315 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Topcon™ device; in one
embodiment below 295 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Optovue™ device),
[0287] and the disease activity is determined as
[0288] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus’
device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).
[0289] 33. The bispecific antibody (for use) according to
the preceding embodiments wherein the ocular vascular
disease is AMD (in one embodiment wet AMD) and the
treatment of patients suffering from AMD (in one embodi-
ment wet AMD) includes following treatment initiation (In
one embodiment the treatment initiation includes 3 to 7
monthly administrations; in one embodiment the treatment
initiation includes 4 to 6 monthly administrations) a dosing
schedule that extends the administration interval in stable
absence of disease, or shortens the interval if there is disease
activity.
[0290] 34. The bispecific antibody (for use) according to
embodiment 33 wherein such dosing schedule includes that
the patient receives Q8W or QI2W or Ql6W dosing,
dependent on their disease state (in one embodiment Q4W
or Q8W or Q12W or Q16W dosing, dependent on their
disease state).
[0291] 35. The bispecific antibody (for use) according to
embodiment 33 or 34, wherein the stable absence of disease
is determined as
[0292] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0293] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <5 letters
[0294] and the disease activity is determined as
[0295] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0296] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.
[0297] 36. The bispecific antibody (for use) according to
embodiment 33 or 34, wherein the stable absence of disease
is determined as
[0298] Central Subfield Thickness (CST) is below
about 300 um (In one embodiment below 325 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Spectralis™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Cirrus™ device; in one embodiment below 315 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Topcon™ device; in one
embodiment below 295 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Optovue™ device),
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[0299] and the disease activity is determined as

[0300] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus™
device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).

[0301] In the following, embodiments of the invention are
listed:
[0302] 1. A method of treating a patient suffering from an

ocular vascular disease the method comprising administer-
ing to the patient an effective amount of a bispecific antibody
which binds to human vascular endothelial growth factor
(VEGF) and to human angiopoietin-2 (ANG-2),

[0303] wherein the bispecific antibody is administered
intravitreally every 8 weeks or less frequently (in one
embodiment every 9 weeks or less frequently; in one
embodiment every 10 weeks or less frequently; in one
embodiment every 11 weeks or less frequently; in one
embodiment every 12 weeks or less frequently; in one
embodiment every 13 weeks or less frequently; in one
embodiment every 14 weeks or less frequently; in one
embodiment every 15 weeks or less frequently).

[0304] 2A. A method of treating a patient suffering from
an ocular vascular disease the method comprising adminis-
tering to the patient an effective amount of a bispecific
antibody which binds to human vascular endothelial growth
factor (VEGF) and to human angiopoietin-2 (ANG-2),
wherein the patient gains 12 or more letters (in one embodi-
ment 13 or more letters, in one embodiment 14 or more
letters, in one embodiment 15 or more letters) of Best
Corrected Visual Acuity (BCVA) measured using Early
Treatment Diabetic Retinopathy Study dosing of the bispe-
cific VEGF/ANG2 antibody.

[0305] 2B. A method of treating a patient suffering from a
ocular vascular disease the method comprising administer-
ing to the patient an effective amount of a bispecific antibody
which binds to human vascular endothelial growth factor
(VEGF) and to human angiopoietin-2 (ANG-2), wherein the
patient experiences an improvement in vision subsequent to
the administration of the bispecific VEGF/ANG2 antibody
as measured by gaining 12 or more letters (in one embodi-
ment 13 or more letters, in one embodiment 14 or more
letters, in one embodiment 15 or more letters) of Best
Corrected Visual Acuity (BCVA) measured using Early
Treatment Diabetic Retinopathy Study (ETDRS) like charts,
compared to the patient’s BCVA letter score prior to the
dosing of the bispecific VEGF/ANG2 antibody.

[0306] 3. The method according to any one of embodi-
ments 2A to 2B, wherein the bispecific antibody is admin-
istered (is to be administered) intravitreally every 8 weeks or
less frequently (in one embodiment every 9 weeks or less
frequently; in one embodiment every 10 weeks or less
frequently; in one embodiment every 11 weeks or less
frequently; in one embodiment every 12 weeks or less
frequently; in one embodiment every 13 weeks or less
frequently; in one embodiment every 14 weeks or less
frequently; in one embodiment every 15 weeks or less
frequently).

[0307] 4. The method according to any one of embodi-
ments 1 to 3, wherein the gain of letters in the BCVA/
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ETDRS letter score is measured at 4 weeks, and/or at 8
weeks, and/or at 12 weeks, and/or at 16 weeks, and/or at 20
weeks, and/or at 24 weeks after treatment start, respectively.
[0308] 5. The method according to any one of embodi-
ments 1 to 3, wherein the gain of letters in the BCVA/
ETDRS letter score is measured at 45 weeks, and/or at 46
weeks, and/or at 47 weeks, and/or at 48 weeks, and/or at 49
weeks, and/or at weeks, and/or at 51 weeks, and/or at 52
weeks, and/or at 53 weeks, and/or at 54 weeks, and/or at 55
weeks, and/or at 56 weeks, and/or at 57 weeks, and/or at 58
weeks, and/or at 59 weeks, and/or at 60 weeks after treat-
ment start, respectively.
[0309] 6. The method according to any one of embodi-
ments 1 to 5, wherein the bispecific antibody is used to
prolong the time to retreatment and/or to prolong the time to
loss of visual acuity and, wherein the retreatment with the
bispecific antibody is administered in case of a disease
activity which is determined as
[0310] Central Subfield Thickness (CST) increase by
=50 um (in one embodiment using spectral domain
optical coherence tomography (SD-OCT)); and/or
[0311] Best Corrected Visual Acuity (BCVA/ETDRS)
decrease by =5 letters.

[0312] 7. The method according to any one of embodi-
ments 1 to 6, wherein the bispecific antibody is administered
following a treatment initiation of 3 to 7 monthly adminis-
trations (in one embodiment the treatment initiation includes
3 to 5 monthly administrations, in one embodiment the
treatment initiation includes 4 monthly administrations in
one embodiment the treatment initiation includes 5 to 7
monthly administrations, in one embodiment the treatment
initiation includes 6 monthly administrations).

[0313] 8. The method according to any one of embodi-
ments 1 to 7, wherein the ocular vascular disease is selected
from the group of: wet age-related macular degeneration
(wet AMD), neovascular AMD, diabetic macular edema
(DME), cystoid macular edema (CME), non-proliferative
diabetic retinopathy (NPDR), proliferative diabetic ret-
inopathy (PDR), macular edema secondary to central retinal
vein occlusion, secondary to hemiretinal vein occlusion or
secondary to branch vein occlusion, retinitis, conjunctivitis,
uveitis, choroiditis, choroidal neovascularization (CNV)
secondary to ocular inflammation including secondary to
ocular histoplasmosis or presumed histoplasmosis or chor-
oiditis; myopic choroidal neovascularization (mCNV). And
choroidal neovascularization secondary to trauma, retinopa-
thy of prematurity and rubeosis iridis/rubeotic glaucoma.
[0314] 9. The method according to any one of embodi-
ments 1 to 7, wherein the ocular vascular disease is diabetic
macular edema (DME).

[0315] 10. The method according to any one of embodi-
ments 1 to 7, wherein the ocular vascular disease is wet
age-related macular degeneration (wet AMD), or neovascu-
lar age-related macular degeneration (nAMD).

[0316] 11. The method according to any one of embodi-
ments 1 to 10, wherein the a bispecific antibody which binds
to VEGF and to human ANG-2 is a VEGF antagonist/
inhibitor and an ANG2 antagonist/inhibitor or inhibits bind-
ing of VEGF to its receptor VEGFR and inhibits binding of
ANG?2 to its receptor TIE2.

[0317] 12. The method according to any one of embodi-
ments 1 to 11, wherein the bispecific antibody is adminis-
tered every 10 to 12 weeks.
[0318] 13. The method according to any one of embodi-
ments 1 to 11, wherein the bispecific antibody is adminis-
tered every 11 to 13 weeks
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[0319] 14. The method according to any one of embodi-
ments 1 to 11, wherein the bispecific antibody is adminis-
tered every 12 to 14 weeks.

[0320] 15. The method according to any one of embodi-
ments 1 to 11, wherein the bispecific antibody is adminis-
tered every 13 to 15 weeks.

[0321] 16. The method according to any one of embodi-
ments 1 to 11, wherein the bispecific antibody is adminis-
tered every 14 to 16 weeks.

[0322] 17. The method according to any one of embodi-
ments 1 to 16, wherein the bispecific antibody which binds
to human VEGF and to human ANG2 is a bispecific,
bivalent anti-VEGF/ANG?2 antibody comprising a first anti-
gen-binding site that specifically binds to human VEGF and
a second antigen-binding site that specifically binds to
human ANG-2, wherein
[0323] i) said first antigen-binding site specifically
binding to VEGF comprises in the heavy chain variable
domain a CDR3H region of SEQ ID NO: 1, a CDR2H
region of SEQ ID NO: 2, and a CDR1H region of SEQ
ID NO:3, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 4, a CDR2L region of
SEQ ID NO:5, and a CDR1L region of SEQ ID NO:6;
and

[0324] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises in the heavy chain vari-
able domain a CDR3H region of SEQ ID NO: 9, a
CDR2H region of, SEQ ID NO: 10, and a CDR1H
region of SEQ ID NO: 11, and in the light chain
variable domain a CDR3L region of SEQ ID NO: 12,
a CDR2L region of SEQ ID NO: 13, and a CDRI1L
region of SEQ ID NO: 14, and wherein

[0325] iii) the bispecific antibody comprises a constant
heavy chain region of human IgG1 subclass comprising
the mutations 1253A, H310A, and H435A and the
mutations [.234A, [.235A and P329G (numberings
according to EU Index of Kabat).

[0326] 18. The method according to embodiment 17,
wherein
[0327] 1) said first antigen-binding site specifically

binding to VEGF comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 7,
and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 8, and

[0328] 1ii) said second antigen-binding site specifically
binding to ANG-2 comprises as heavy chain variable
domain VH an amino acid sequence of SEQ ID NO: 15,

and as light chain variable domain VL an amino acid
sequence of SEQ ID NO: 16.

[0329] 19. The method according to embodiment 18,
wherein the bispecific antibody which binds to human
VEGF and human ANG2 comprises the amino acid
sequences of SEQ ID NO: 17, of SEQ ID NO: 18, of SEQ
ID NO: 19, and of SEQ ID NO: 20.

[0330] 20. The method according to any one of embodi-
ments 17 to 19, wherein the bispecific antibody is admin-
istered in a dose of about 5 to 7 mg (at each treatment).

[0331] 21. The method according to any one of embodi-
ments 17 to 19, wherein the bispecific antibody is admin-
istered in a dose of about 6 mg (at each treatment) (in one
embodiment in a dose of 6 mg+/-10% (at each treatment) (in
one embodiment in a dose of 6 mg (at each treatment))).
[0332] 22. The method according to any one of embodi-
ments 20 to 21, wherein the bispecific antibody is admin-
istered at a concentration of about 30 mg/ml.
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[0333] 23. The method according to any one of embodi-
ments 20 to 21, wherein the bispecific antibody is admin-
istered at a concentration of about 120 mg/ml.
[0334] 24. The method according to any one of the pre-
ceding embodiments wherein patients suffering from an
ocular vascular disease have not been previously treated
with anti-VEGF treatment (e.g monotherapy) (are treatment
naive).
[0335] 25. The method according to any one of the pre-
ceding embodiments wherein patients suffering from an
ocular vascular disease have been previously treated with
anti-VEGF treatment (e.g monotherapy).
[0336] 26. The method according to the preceding
embodiments wherein the ocular vascular disease is DME
and the treatment of patients suffering from DME includes
a fixed every 8th week (Q8W) dosing schedule following
treatment initiation (In one embodiment the treatment ini-
tiation includes 5 to 7 monthly administrations; in one
embodiment the treatment initiation includes 6 monthly
administrations).
[0337] 27. The method according to the preceding
embodiments wherein the ocular vascular disease is DME
and the treatment of patients suffering from DME includes
a fixed Q12W dosing schedule following treatment initiation
(In one embodiment the treatment initiation includes 5 to 7
monthly administrations; in one embodiment the treatment
initiation includes 6 monthly administrations).
[0338] 28. The method according to embodiment 27
wherein, following the treatment initiation, first one dose
cycle of Q8W follows before the fixed Q12W dosing sched-
ule.
[0339] 29. The method according to the preceding
embodiments wherein the ocular vascular disease is DME
and the treatment of patients suffering from DME includes
following treatment initiation a dosing schedule that extends
the administration interval in stable absence of disease, or
shortens the interval if there is disease activity (In one
embodiment the treatment initiation includes 3 to 7 monthly
administrations; in one embodiment the treatment initiation
includes 4 to 6 monthly administrations).
[0340] 30. The method according to embodiment 29
wherein such dosing schedule includes that the patient
receives Q8W or Q12W or Q16W dosing, dependent on
their disease state (in one embodiment Q4W or Q8W or
QI12W or Q16W dosing, dependent on their disease state).
[0341] 31. The method according to embodiment 28 or 29,
wherein the stable absence of disease is determined as
[0342] Central Subfield Thickness (CST) increased by
<50 pm; and/or
[0343] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <5 letters
[0344] and the disease activity is determined as
[0345] Central Subfield Thickness (CST) increased by
=50 um; and/or
[0346] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.
[0347] 32. The method according to embodiment 28 or 29,
wherein the stable absence of disease is determined as
[0348] Central Subfield Thickness (CST) is below
about 300 um (In one embodiment below 325 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Spectralis™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Cirrus’ device; in one embodiment below 315 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Topcon™ device; in one

Dec. 28, 2023

embodiment below 295 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Optovue™ device),

[0349] and the disease activity is determined as

[0350] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus’
device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).

[0351] 33. The method according to the preceding
embodiments wherein the treatment of patients suffering
from AMD (in one embodiment wet AMD) includes fol-
lowing treatment initiation (In one embodiment the treat-
ment initiation includes 3 to 7 monthly administrations; in
one embodiment the treatment initiation includes 4 to 6
monthly administrations) a dosing schedule that extends the
administration interval in stable absence of disease, or
shortens the interval if there is disease activity

[0352] 34. The method according to embodiment 33
wherein such dosing schedule includes that the patient
receives Q8W or Q12W or Q16W dosing, dependent on
their disease state (in one embodiment Q4W or Q8W or
Q12W or Q16W dosing, dependent on their disease state).
[0353] 35.The method according to embodiment 33 or 34,
wherein the stable absence of disease is determined as

[0354] Central Subfield Thickness (CST) increased by
<50 pm; and/or

[0355] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by <S5 letters

[0356] and the disease activity is determined as

[0357] Central Subfield Thickness (CST) increased by
=50 um; and/or

[0358] Best Corrected Visual Acuity (BCVA/ETDRS)
decreased by =5 letters.

[0359] 36. The method according to embodiment 33 or 34,
wherein the stable absence of disease is determined as

[0360] Central Subfield Thickness (CST) is below
about 300 um (In one embodiment below 325 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Spectralis™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Cirrus’ device; in one embodiment below 315 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Topcon™ device; in one
embodiment below 295 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Optovue™ device),

[0361] and the disease activity is determined as

[0362] Central Subfield Thickness (CST) is above about
300 pm (In one embodiment above 325 um measured
by spectral domain optical coherence tomography (SD-
OCT) with a Spectralis™ device; in one embodiment
above 315 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Cirrus’
device; in one embodiment above 315 um measured by
spectral domain optical coherence tomography (SD-
OCT) with a Topcon™ device; in one embodiment
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above 295 pm measured by spectral domain optical
coherence tomography (SD-OCT) with a Optovue™
device).

EXAMPLES

[0363] Treatment of Patient Suffering from Vascular Eye
Diseases with a Bispecific Antibody that Binds to Human
VEGF and Human ANG2

Example 1A: Efficacy and Durability of Treatment
of Patients Suffering from Diabetic Macular Edema

(DME)
[0364] Objectives
[0365] Primary Objective
[0366] The Primary Objective of this Study were:
[0367] To evaluate the efficacy of the bispecific antibody

that binds to human VEGF and human ANG2 comprising
the amino acid sequences of SEQ ID NO: 17, of SEQ ID
NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20 (this
antibody VEGFang2-0016 and its production is also
described in detail in W02014/009465 which is incorpo-
rated by reference) compared with an active comparator in
treatment naive patients with center-involving diabetic
macular edema (CI-DME). Designations of this bispecific
anti-VEGF/ANG2 antibody herein are RO6867461 or
RG7716 or VEGFang2-0016, or faricimab. Vials of sterile,
colorless to brownish, preservative-free solution of
RO6867461 for IVT administration of either 1.5 mg or 6 mg
dose every 4 weeks were used. The concentration of the
bispecific antibody was about 120 mg/ml.

[0368] Secondary Objectives

[0369] The Secondary Objectives for this Study were as
Follows:

[0370] To investigate pharmacodynamics and anatomi-
cal outcomes informing on the mechanism of action of
RO6867461

[0371] To investigate the formation of plasma anti
RO6867461 antibodies

[0372] To explore the duration of effect of RO6867461
[0373] Exploratory Objectives
[0374] The exploratory objectives for this study were as
follows:
[0375] To explore the predictive effect of previous IVT
anti-VEGF treatment on efficacy of RO6867461
[0376] To evaluate the efficacy and safety of

RO6867461 compared with the active comparator in
patients with CI DME with previous IVT anti-VEGF
treatment.
[0377] To evaluate RO6867461 effects on plasma levels
of markers of angiogenesis and inflammation
[0378] To investigate RO6867461 concentration and, if
sample volume allows, biomarkers of angiogenesis and
inflammation in aqueous humor samples (optional) and
vitreous (optional)
[0379] To evaluate improvement in diabetic retinopathy
(DR) severity score
[0380] Study Design
[0381] This was a multiple-center, multiple-dose, random-
ized, active comparator-controlled, double masked, three
parallel group, 36-week study in patients with CI-DME.
[0382] The three groups of this study were as follows:
[0383] Arm A: 0.3 mg ranibizumab IVT
[0384] Arm B: 1.5 mg RO6867461 IVT
[0385] Arm C: 6 mg RO6867461 IVT
[0386] Only one eye was selected as the study eye. Where
both eyes met all eligibility criteria, the eye with the worse
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BCVA was defined as the study eye. Where both eyes met all
eligibility criteria and have the same BCVA letter score at
Day 1, study eye selection was at the investigator’s discre-
tion.

[0387] Number of Patients
[0388] Up to 210 patients were randomized.
[0389] Approximately 150 treatment-naive patients and

approximately 60 patients who have been previously treated
with IVT anti-VEGF were enrolled in the study.

[0390] Approximately 50 treatment-naive patients were
randomized on each arm (1:1:1 randomization scheme) and
approximately 30 patients previously treated with IVT anti-
VEGF were randomized into arms A and C.

[0391] Target Population

[0392] Male and female patients of =18 years of age with
CI-DME.

[0393] Inclusion/Exclusion Criteria

[0394] Inclusion Criteria

[0395] Patients must have met the following criteria for
study entry:

[0396] Ocular criteria for study eye:

[0397] Macular edema associated with DR defined as

macular thickening by spectral domain optical coherence
tomography (SD-OCT) involving the center of the macula:
central subfield thickness (CST) of =325 um with Spectra-
lis™ (Heidelberg) at screening (where Spectralis™ is not
available, the following devices and CST thresholds were
acceptable: CST 2315 um for Cirrus™, CST 2315 um for
Topcon, CST=295 um for Optovue™).

[0398] Decreased visual acuity attributable primarily to
DME, with best corrected visual acuity (BCVA) letter score
of 73-24 letters (inclusive) on Early Treatment Diabetic
Retinopathy Study (ETDRS)-like charts (20/40-20/320
Snellen equivalent) on Day 1.

[0399] Clear ocular media and adequate pupillary dilata-
tion to allow acquisition of good quality retinal images to
confirm diagnosis

[0400] General Criteria:

[0401] Diagnosis of diabetes mellitus (DM; Type 1 or
Type 2), as defined by the World Health Organization and/or
American Diabetes Association

[0402] Able and willing to provide written informed con-
sent and to comply with the study protocol according to
International Conference on Harmonisation (ICH) and local
regulations. Alternatively, a legally authorized representa-
tive must be able to consent for the patient according to ICH
and local regulations.

[0403] Age =18 years

[0404] For women who were not postmenopausal (i.e. =12
months of non-therapy-induced amenorrhea, confirmed by
FSH, if not on hormone replacement) or surgically sterile
(absence of ovaries and/or uterus) agreement to remain
abstinent or use combined contraceptive methods that result
in a failure rate of <1% per year during the treatment period
and at least through 4 weeks after last dose.

[0405] Abstinence is only acceptable if it is in line with the
preferred and usual lifestyle of the patient. Periodic absti-
nence (e.g., calendar, ovulation, symptothermal, or postovu-
lation methods) and withdrawal were not acceptable meth-
ods of contraception;

[0406] Examples of contraceptive methods with an
expected failure rate of <1% per year include male steril-
ization, hormonal implants, proper use of combined oral or
injected hormonal contraceptives, and certain intrauterine
devices. Alternatively, two methods (e.g., two barrier meth-
ods such as a condom and a cervical cap) may be combined
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to achieve a failure rate of <1% per year, barrier methods
must always be supplemented with the use of a spermicide.
[0407] For men: agreement to use a barrier method of
contraception during the treatment period for at least 4
weeks after the last dose of study drug
[0408] Patients must be willing not to participate in any
other clinical trial including an investigational medical prod-
uct (IMP) or device up to completion of the current study.
[0409] Exclusion Criteria
[0410] Patients who meet any of the following criteria
were excluded from study entry:
[0411] Ocular criteria for study eye:
[0412] Any signs of high-risk PDR defined as:
[0413] any vitreous or pre-retinal hemorrhage
[0414] NVE =z1/2 disc area within an area equivalent to
the standard mydriatic ETDRS 7-field on clinical
examination
[0415] NVD=1/3 disc area on clinical examination
[0416] Any IVT anti-VEGF treatment within 3 months
prior to Day 1
[0417] Any panretinal photocoagulation (PRP) treat-
ment prior to Day 1
[0418] Any macular laser photocoagulation within 3
months prior to Day 1 History of vitreoretinal surgery
[0419] Any IVT or periocular corticosteroid treatment
within 3 months prior to Day 1. Any history of Tluvien®
or Ozurdex® implants prior to Day 1 will not be
permitted
[0420] Any cataract surgery or treatment for complica-
tions of cataract surgery with steroids within 3 months
prior to Day 1
[0421] History of incisional glaucoma surgery
[0422] Uncontrolled glaucoma (e.g., progressive loss of
visual fields or defined as intraocular pressure [IOP]
=25 mmHg despite treatment with anti-glaucoma medi-
cation)

[0423] Concurrent ocular conditions in the study eye:
[0424] History of Rubeosis
[0425] Any current or history of ocular disease other than

DME that may confound assessment of the macula or affect
central vision (e.g., age-related macular degeneration, reti-
nal vein occlusion, uveitis, angioid streaks, histoplasmosis,
active or inactive cytomegalovirus, pathological myopia,
retinal detachment, macular traction, macular hole, signifi-
cant cataract)
[0426] Any current ocular condition for which, in the
opinion of the investigator, visual acuity loss would not
improve from resolution of macular edema (e.g., foveal
atrophy, pigment abnormalities, dense sub-foveal hard exu-
dates, non-retinal condition)
[0427] Any active ocular infection on Day 1
[0428] Any active intraocular inflammation (grade trace or
above) on Day 1
[0429] Characteristics for Fellow Eye:
[0430] Any anti-VEGF treatment within 7 days prior to
Day 1
[0431] Any retinal condition that, in the opinion of the
investigator, might require anti-VEGF treatment within
7 days from Day 1
[0432] General Criteria:
[0433] Any systemic anti-VEGF within 6 months prior
to Day 1
[0434] Any major illness or major surgical procedure
within 1 month prior to Day 1
[0435] Any febrile illness within 1 week prior to Day 1
[0436] Any stroke or myocardial infarction within 12
months prior to Day 1
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[0437] Uncontrolled blood pressure (BP; defined as
systolic >180 mmHg and/or diastolic >100 mmHg
while patient at rest). If a patient’s initial reading
exceeds these values, a second reading may be taken
either 30 or more minutes later on the same day or on
another day during the screening period. If the patient’s
BP needs to be controlled by antihypertensive medica-
tion, the patient should be taking the same medication
continuously for at least 1 month prior to Day 1.

[0438] Patients with glycosylated hemoglobin HbAlc
>12% at screening

[0439] Untreated diabetes mellitus or initiation of oral
anti-diabetic medication or insulin within 4 months
prior to Day 1 or anticipated change of anti-diabetic
medications within the duration of the study

[0440] Renal failure requiring renal transplant, hemo-
dialysis, or peritoneal dialysis within 6 months prior to
Day 1 or anticipated to require hemodialysis or peri-
toneal dialysis at any time during the study

[0441] History of other disease, metabolic dysfunction,
physical examination finding, or clinical laboratory
finding giving reasonable suspicion of a condition that
contraindicated the use of the IMP or that might affect
interpretation of the results of the study or renders the
patient at high risk for treatment complications in the
opinion of the investigator

[0442] For females of childbearing potential, a positive
blood pregnancy test

[0443] Lactating female

[0444] Use of systemic corticosteroids within 1 month
prior to Day 1

[0445] Any known hypersensitivity to active compara-
tor, fluorescein, any ingredient of the formulation used,
dilating eye drops, or any anesthetics and microbial
drops used

[0446] Any other restriction accorded to the use of the
active comparator

[0447] Any treatment with an IMP in the 3 months prior
to Day 1

[0448] Length of Study

[0449] The total duration of the study was up to 40 weeks
(from screening through study completion) for each enrolled
patient as follows:

[0450] Screening: up to 4 weeks
[0451] Baseline: Day 1
[0452] Study treatment administration period: from Day

1 to Week 20

[0453] Observational period: From Week 20 up to Week
36
[0454] Safety follow up call: During the observational

period and 7 days after ranibizumab administration
[0455] End of Study
[0456] The end of the study was defined as the date when

the last patient last observation (LPLO) occurs. LPLO was
expected to occur 36 weeks after the last patient is enrolled.

[0457] Efficacy and Pharmacodynamic Outcome Mea-
sures
[0458] The primary analysis population was treatment

naive patients. Additional analyses may be performed in the
overall population and in patients previously treated with
IVT anti-VEGF.

[0459] The primary efficacy outcome measure for this
study was the mean change in BCVA (ETDRS letters) from
baseline at Week 24 in treatment-naive patients.
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[0460] Anatomic outcome measures by SD-OCT: [0473] Time to retreatment with 0.3 mg ranibizumab
[0461] Mean change from baseline in foveal center after Week 20
point thickness at Week 24 [0474] Results ]
[0475] The primary efficacy analyses included all random-

[0462] Mean change from baseline in mean CST (1 mm
diameter) at Week 24
[0463] Proportion of patients with resolution of subreti-
nal and intraretinal fluid at Week 24
[0464] Anatomic outcome measures by fundus fluores-
cein angiography (FFA)
[0465] Proportion of patients with resolution of leakage
at the macula at Week 24
[0466] Change from baseline in the size of the foveal
avascular zone at Week 24
[0467] Exploratory Outcome Measures
[0468] The exploratory outcome measures for this study
included but were not limited to the following:
[0469] BCVA:
[0470] Difference in mean BCVA change from baseline

between the treatment-naive patients and patients with pre-
vious IVT anti-VEGF (differential effect of RO6867461)

[0471] Durability-Related Exploratory Outcome Mea-
sures:
[0472] Time to increase of CST by =50 um and/or loss

of =5 letters of BCVA due to DME compared to values

ized patients, with patients grouped according to the treat-
ment assigned at randomization.

[0476] The primary efficacy variable was the BCVA
change from baseline to Week 24. The primary efficacy
analysis was performed using a Mixed Model for Repeated
Measurement (MMRM) model.

[0477] Best Corrected Visual Acuity

[0478] BCVA at a starting test distance of 4 meters was
measured prior to dilating eyes by a trained and certified VA
examiner masked to study drug arm assignment.

[0479] BCVA was measured by using the set of three
Precision Vision™ or Lighthouse distance acuity charts
(modified ETDRS Charts 1, 2, and R). A VA Manual was
provided to the investigators. VA examiner and VA exami-
nation room certifications were obtained before any VA
examinations were performed.

[0480] The BCVA examiner was masked to study eye and
treatment assignment and will only perform the refraction
and BCVA assessment (e.g. Visual Acuity Specification
Manual). The BCVA examiner has also been masked to the
BCVA letter scores of a patient’s previous visits and only
knew the patient’s refraction data from previous visits. The
BCVA examiner was not allowed to perform any other tasks

at Week 20

involving direct patient care.

TABLE

Baseline Ocular Characteristics in the Study Eye

Summary of Baseline Ocular Characteristics of Interest in the Study Eye, All Patients, Treatment Naive Patients

Protocol: BP®@0895

0.3 mg 1.5 mg 6 mg All
Ranibizumab RO6867461 RO6867461 Patients
(N = 59) (N = 54) (N = 553) (N =165)
Best Corrected Visual Acuity result
n 59 54 53 165
Mean (SD) 61.34 (9.87) @0.94 (11.11) @0.15 (10.0) @0.70 (10.53)
Median ®4.00 ®@.50 @.00 @3.00
Min-Max ®3.0-73.0 ®5.0-89.0 25.0-73.0 25.0-05.0
Best Corrected Visual Acuity Category
n 59 54 53 165
@0/40 or better 13 (324®) 15 (27.8@) 11 (30.8®@) 39 (23.6®)
30/200 or worse 4 (6.99) 3 (5.6®) 3 (5.79) 10 (®.1®)
Better than 20/200 but worse than 30/40 43 (70.7®) 30 (66.7®) 29 (73.6@) 115 (70.3®@)
Baseline @ 20/40 or better/worse than 20/40
n 59 54 53 165
Worse than 20/40 45 (77.6®) 38 (72.2Q®) 42 (70.2®@) 126 (76.4®)
20/40 or better 17 (32.6®@) 15 (27.8®@) 11 (20.8@) 39 (23.6®)
Baseline SCVA 20/200 or worse/better then 20/200
n 59 54 53 165
better than 30/200 54 (93.1®) 51 (94.4Q) 50 (94.3®) 155 (93.99)
20/200 or worse 4 (6.99) 3 (5.6®) 3 (5.79Q) 10 (0.2®)
Central Subfield Thickness
n 59 54 53 165
Mean (SD) 493.85 (1®@.01) 535.44 (163.13) 485.57 (132.70) 806.97 (145.95)
Median 476.00 ®.00 4®@.00 47®.00
Min-Max 336.0-599.0 303.0-1000.0 234.0-825.0 234.0-1000.0

® indicates text missing or illegible when filed
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[0481] Primary Efficacy Outcome Measure is shown in
FIG. 1. The FIG. 1 displays the primary efficacy endpoint:
BCVA change from Baseline over Time to Week 24 for so
far treatment naive patients. VA2 refers to the bispecific
anti-VEGF/ANG2 antibody RO6867461 comprising the
amino acid sequences of SEQ ID NO: 17, of SEQ ID NO:
18, of SEQ ID NO: 19, and of SEQ ID NO: 20 (administered
intravitreally with a 6.0 mg or 1.5 mg dose), RBZ refers to
ranibizumab (Lucentis®) (administered intravitreally with a
0.3 mg dose).

[0482] Central Subfield Thickness (CST) Change from
Baseline (Study Eye)

[0483] A key secondary endpoint was the change from
baseline in CST, central subfield thickness. Results are
shown in FIG. 2. The bispecific anti-VEGF/ANG?2 antibody
RO6867461 comprising the amino acid sequences of SEQ
ID NO: 17, of SEQ ID NO: 18, of SEQ ID NO: 19, and of
SEQ ID NO: 20 (administered intravitreally with a 6.0 mg
or 1.5 mg dose), was compared to ranibizumab (Lucentis®)
(administered intravitreally with a 0.3 mg dose). This sec-
ondary anatomical endpoint directionally supports BCVA
primary outcome

[0484] Durability/Time to Retreatment

[0485] Criteria for Treatment with Ranibizumab During
Observational Period

[0486] At each visit following the last dose of study
treatment (week 20 visit), BCVA was assessed and SD-OCT
imaging was performed (except for week 26 visit).

[0487] BCVA and CST values obtained at week 24 were
compared to those obtained at visit week 20. BCVA and CST
values obtained at weeks 28, 32 and 36 were compared to
those of week 24.

[0488] If the patient met both of the following criteria the
patient received a single dose of 0.3 mg ranibizumab and
exited the study:

[0489] CST increased by =50 pm,
[0490] BCVA decreased by =5 letters due to DME
[0491] Results are shown in FIG. 3: FIG. 3 shows the time

to retreatment after dosing has discontinued (after 20 weeks
or 6 monthly doses=Time post last intravitreal (IVT) admin-
istration) based on disease activity assessed by both: BCVA
decreased by =5 letters and CST increased by =50 um. The
bispecific anti-VEGF/ANG?2 antibody RO6867461 compris-
ing the amino acid sequences of SEQ ID NO: 17, of SEQ ID
NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20
(administered intravitreally with a 6.0 mg or 1.5 mg dose),
was compared to ranibizumab (Lucentis®) (administered
intravitreally with a 0.3 mg dose).

[0492] For overview FIG. 4 represents a schematic com-
parison to other treatment options of DME based on pub-
lished results (The following agents are compared Lucen-
tis® (ranibizumab), Eylea® (aflibercept), brolucizumab and
VA2 (RO6867461/RG7716).

Example 1B: Efficacy and Durability of Treatment
of Patients Suffering from Diabetic Macular Edema
(DME)

[0493] In a further study analogous to the above described
study under Example 1A, patients suffering from DME (e.g
center-involving diabetic macular edema (CI-DME)). are
treated with the bispecific antibody that binds to human
VEGF and human ANG2 comprising the amino acid
sequences of SEQ ID NO: 17, of SEQ ID NO: 18, of SEQ
ID NO: 19, and of SEQ ID NO: 20. As active comparator in
treatment e.g. aflibercept and/or ranibizumab and/or broli-
cuzimab will be used. Patients include anti-VEGF treat-
ment-naive patients (have not been previously treated with
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anti-VEGF monotherapy with e.g. e.g. aflibercept and/or
ranibizumab and/or brolicuzimab)) and also a group of
patients which have been previously treated with anti-VEGF
monotherapy. Designations of the respective bispecific anti-
body that binds to human VEGF and human ANG2 are
RO6867461 or RG7716. Vials of sterile, colorless to brown-
ish, preservative-free solution of RO6867461 for IVT
administration of either 1.5 mg or 6 mg dose are used.

[0494] One or more of the following dosing schedules are
used:
[0495] a) patients suffering from DME will be treated

with a fixed Q8W dosing schedule following treatment
initiation (e.g. 6 initial monthly injections)

[0496] D) patients suffering from DME will be treated
with a fixed Q12W dosing (in one schedule with one
cycle of Q8W dosing first), following treatment initia-
tion (e.g. 6 initial monthly injections)

[0497] c¢) patients suffering from DME will be treated
following treatment initiation (e.g. with 3-7 initial
monthly injections) with a dosing regimen that extends
the injection interval in stable absence of disease, or
shortens the interval if there is disease activity. Such
regimen includes e.g. that patient receive Q4W/Q8W/
Q12W/Q16W dosing, dependent on their disease state

[0498] The discase stability assessment would be based on
best-corrected visual acuity (BCVA) and on CST as well as
retinal thickness based on Optical coherence tomography
(OCT). Outcome measure and results will be evaluated as
described e.g. in Example 1A. Primary endpoints will be
between 45 and 60 weeks.

[0499] In one embodiment patients suffering from DME
are treatment naive (have not been previously treated with
anti-VEGF monotherapy with e.g. aflibercept and/or ranibi-
zumab and/or brolicuzimab)

[0500] In one embodiment patients suffering from DME
have been previously treated with anti-VEGF monotherapy
with e.g. aflibercept and/or ranibizumab and/or brolicuz-
imab.

[0501] In one embodiment patients suffering from DME
will be treated with a fixed Q8W dosing schedule following
treatment initiation (e.g. 6 initial monthly injections).

[0502] In one embodiment patients suffering from DME
will be treated with a fixed Q12W dosing (in one embodi-
ment with one cycle of Q8W dosing first), following treat-
ment initiation (e.g. 6 initial monthly injections).

[0503] In one embodiment patients suffering from DME
will be treated following treatment initiation (e.g. with 3-7
initial monthly injections) with a dosing regimen that
extends the injection interval in stable absence of disease, or
shortens the interval if there is disease activity. In one
embodiment such regimen includes that patient receive
Q4w/Q8w/Q12w/Q16w dosing, dependent on their disease
state.

[0504] In one embodiment patients suffering from AMD
will be treated following treatment initiation (e.g. with 3-4
initial monthly injections) with a dosing regimen that
extends the injection interval in stable absence of disease, or
shortens the interval if there is disease activity. In one
embodiment such regimen includes that patient receive
Q4W/Q8W/Q12W/Q16W dosing, dependent on their dis-
ease state.
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Example 2A: Efficacy and Durability of Treatment
of Patients Suffering from Age-Related Macular
Degeneration (AMD)

[0505] Objectives and Endpoints

[0506] This study has evaluated the efficacy, safety, and
pharmacokinetics of RO6867461 administered at 12- and
16-week intervals in patients with neovascular age-related
macular degeneration (nAMD). RO6867461 is a bispecific
antibody that binds to human VEGF and human ANG2
comprising the amino acid sequences of SEQ ID NO: 17, of
SEQ ID NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20
(this antibody VEGFang2-0016 and its production is also
described in detail in W02014/009465 which is incorpo-
rated by reference). Designations of this bispecific anti-
VEGF/ANG?2 antibody herein are RO6867461 or RG7716
or VEGFang2-0016 or faricimab.

[0507] Specific objectives and corresponding endpoints
for the study are outlined below.

[0508] Objectives and Corresponding Endpoints
[0509] Primary Efficacy Objective
[0510] To evaluate the efficacy of RO6867461 on visual

acuity when administered at 12- and 16-week intervals
[0511] Corresponding Endpoint
[0512] Mean change from baseline BCVA at Week 40
using the ETDRS-like charts
[0513] Secondary Efficacy Objectives:
[0514] 1) To evaluate the efficacy of RO6867461 on
additional visual acuity outcomes
[0515] Corresponding Endpoints
[0516] Mean change from baseline BCVA over time
using the ETDRS-like charts
[0517] Proportion of patients gaining =15, =10, =5, or
=0 letters from baseline BCVA over time
[0518] Proportion of patients avoiding loss of =15, =10,
=5, or =0 letters from baseline BCVA over time
[0519] Proportion of patients with BCVA of 20/40 or
better over time
[0520] Proportion of patients with BCVA of 20/200 or
worse over time
[0521] 2) To evaluate the efficacy of RO6867461 on
anatomic outcome measures using SD-OCT

[0522] Corresponding Endpoints
[0523] Mean change from baseline in CFT over time
[0524] Mean change from baseline in mean CST (1 mm

diameter) over time
[0525] Proportion of patients with intraretinal fluid,
subretinal fluid, cysts, or pigment epithelial detachment
over time
[0526] 3) To evaluate the efficacy of RO6867461 on
anatomic outcome measures using FFA
[0527] Corresponding Endpoints
[0528] Mean change from baseline in total area of CNV
at Week 40 and Week 52
[0529] Mean change from baseline in total area of CNV
component at Week 40 and Week 52
[0530] Mean change from baseline in total area of
leakage at Week 40 and Week 52
[0531] Exploratory Efficacy Objective
[0532] To investigate the incidence of disease activity at
Week 24
[0533] Corresponding Endpoints
[0534] Proportion of patients with disease activity at
Week 24
[0535] Safety Objective
[0536] To evaluate the safety of multiple IVT doses of
RO6867461 at 12- and 16-week intervals
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[0537]
[0538]
[0539]
events

[0540] Other safety data, including but not limited to,
reasons for withdrawal from study, laboratory data,
concomitant medications, vital signs, and physical
examination results will be listed and summarized
descriptively

Corresponding Endpoints
Incidence and severity of ocular adverse events
Incidence and severity of non-ocular adverse

[0541] Exploratory Pharmacokinetic/Pharmacodynamic
Objectives
[0542] 1) To assess the systemic PK profile of

RO6867461
[0543] Corresponding Endpoints

[0544] Plasma concentration of RO6867461 at specified
timepoints

[0545] 2) To evaluate the RO6867461, ranibizumab,
free VEGF-A, and Ang-2 profile in aqueous humor

[0546] Relationship  between  aqueous  humor
RO6867461 concentrations or PK parameters and free
VEGF-A and Ang-2 concentrations

[0547] Corresponding Endpoints

[0548] Relationship between aqueous humor ranibi-
zumab concentrations or PK parameters and free
VEGF-A and Ang-2 concentrations

[0549] Time course of free VEGF-A and Ang-2 con-
centrations in aqueous humor

[0550] Immunogenicity Objective
[0551] To investigate the formation of plasma anti-
RO6867461 antibodies
[0552] Corresponding Endpoints
[0553] Incidence of ADAs during the study
[0554] Exploratory Biomarker Objective

[0555] To explore levels of potential biomarkers of
angiogenesis and inflammation in aqueous humor at
baseline and at additional timepoints to assess their
response to RO6867461

[0556] Corresponding Endpoints

[0557] Relationship between aqueous humor concentra-
tion of potential biomarkers with primary and second-
ary endpoints

[0558] Abbreviations used above:

[0559] ADA=anti-drug antibody; Ang-2=angiopoietin-
2; BCVA=best corrected visual acuity; CFT=central
foveal thickness; CNV=choroidal neovascularization;
CST=central subfield thickness; ETDRS=Farly Treat-
ment Diabetic Retinopathy Study; FFA=fundus fluo-
rescein angiography; IVT=intravitreal;
PK=pharmacokinetic; SD-OCT=spectral domain opti-
cal coherence tomography; VEGF-A=vascular
endothelial growth factor A.

[0560] Study Design (FIG. 5 Presents an Overview of the
Study Design)

[0561] Description of Study

[0562] This was a Phase II, multicenter, randomized,

active comparator-controlled, subject and outcome assessor
masked, parallel group, 52-week study to investigate the
efficacy, safety, and pharmacokinetics of RO6867461
administered at 12- and 16-week intervals in treatment-naive
patients with nAMD.
[0563] Approximately 75 patients were enrolled and ran-
domized in a 2:2:1 ratio to one of three treatment arms:
[0564] Arm A (012W): 6 mg RO6867461 intravitreally
(IVT) every 4 weeks up to Week 12 (4 injections),
followed by 6 mg RO6867461 IVT every 12 weeks up
to Week 48 (injections at Weeks 24, 36, and 48; 3
injections)
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[0565] Arm B (Q16W): 6 mg RO6867461 IVT every 4
weeks up to Week 12 (4 injections), followed by 6 mg
RO6867461 IVT every 16 weeks up to Week 48
(injections at Weeks 28 and 44; 2 injections) A proto-
col-defined assessment of disease activity at Week 24
requires Arm B patients with active disease (see criteria
below) to switch to a 12-weekly dosing regimen of 6
mg RO6867461 for the remainder of the study, with
injections commencing at Week 24 and repeated at
Weeks 36 and 48.

[0566] Arm C (comparator arm): 0.5 mg ranibizumab
IVT every 4 weeks for 48 weeks (13 injections) Only
one eye will be chosen as the study eye. The total
duration of the study for each patient will be up to 56
weeks, divided as follows:

[0567] Screening: up to 4 weeks prior to or on the same
day as randomization

[0568] Randomization: Day 1

[0569] Study Treatment Administration: from Day 1 to
Week 48

[0570] Final Visit: Week 52

[0571] Patients have undergone a screening examination
within 4 weeks of study treatment administration. The
screening and Week 1/Day 1 (randomization) visit may have
occurred as a combined visit if all assessments (with the
exception of informed consent) were completed within 48
hours. During screening (or the combined screening/Day 1
visit), the patient’s eligibility was assessed, including a
central review of fundus photography (FP), spectral domain
optical coherence tomography (SD-OCT), and fundus fluo-
rescein angiography (FFA) to ensure that CNV secondary to
AMD meets the predefined ocular criteria in the study.
Patients who were deemed ineligible based on screening
results for any of the following reasons were allowed to be
re-screened:

[0572] Uncontrolled blood pressure

[0573] Administrative reason (e.g., unable to schedule
Day 1 within 28 days from the screening visit)

[0574] Not meeting eligibility criteria for the study eye
(in the event the patient might be eligible to participate
for the second eye after the initial screening period)

[0575] At re-screening, all screening visit assessments
were performed (except for FFA imaging collection), pro-
vided the Central Reading Center-eligible FFA images were
taken within 4 weeks before the new Day 1 visit (random-
ization).

[0576] On Day 1, eligible patients received their first IVT
administration of either RO6867461 or ranibizumab accord-
ing to the randomization schedule described above and
following established standard administration procedures.
Patients returned to the eye clinic 7 days after their first IVT
administration and then every 4 weeks for study treatment
administration and assessments as outlined in the schedule
of activities in the protocol. Sham IVT administration was
delivered to patients randomized to Arms A and B to
maintain masking throughout the study period.

[0577] All patients were assessed for disease activity at
Week 24. Patients randomized to Arm B who had active
disease at Week 24 (see criteria below) switched to the
Q12W dosing regimen of 6 mg RO6867461 for the remain-
der of the study, with injections commencing at Week 24 and
repeated at Weeks 36 and 48.

[0578] Determination of active disease was made if any of
the following criteria were met:

[0579] Increase in central subfield thickness (CST of
>50 um on Spectralis® OCT compared to average CST
over last 2 visits (Weeks 16 and 20)
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[0580] Or
[0581] Increase in CST of =275 pm compared to lowest
CST recorded at either Week 16 or Week 20
[0582] Or
[0583] Decrease of at least 5 letters of best corrected
visual acuity (BCVA) compared with average BCVA
over last 2 visits (Weeks 16 and 20) due to nAMD
disease activity
[0584] Or
[0585] Decrease of =10 letters of BCVA compared to
highest BCVA recorded at either Week 16 or Week 20
due to nAMD disease activity Or
[0586] Presence of new macular hemorrhage due to
nAMD activity
[0587] Patients will return for a final visit at Week 52.
After the final visit, adverse events should be followed up as
outlined in the protocol. Assessments performed in case of
an unscheduled visit(s) are at the discretion of the investi-
gator
[0588] Number of Patients: Approximately 75 treatment-
naive patients with nAMD were expected to be enrolled and
randomized in this study in the United States.

[0589] Target Population
[0590] Inclusion Criteria
[0591] Patients met the following criteria for study entry:

Ocular Criteria for Study Eye

[0592] Treatment-naive CNV secondary to AMD
(nAMD)
[0593] Subfoveal CNV or juxtafoveal CNV with a

subfoveal component related to the CNV activity by
FFA or SD-OCT (as evidenced by subretinal fluid,
subretinal hyper-reflective material, evidence of leak-
age, or hemorrhage)

[0594] CNV lesion of all types (predominantly classic,
minimally classic, or occult) with: Total lesion size
(including blood, atrophy, fibrosis, and neovasculariza-
tion) of =6 disc areas by FFA And CNV component
area of =50% of total lesion size by FFA And Active
CNV confirmed by FFA (evidence of leakage) And
CNV exudation confirmed by SD-OCT (presence of
fluid)

[0595] Clear ocular media and adequate pupillary dila-
tation to allow acquisition of good quality retinal
images to confirm diagnosis General Criteria

[0596] Signed Informed Consent Form
[0597] Age =50 years on Day 1
[0598] Ability to comply with the study protocol, in the

investigator’s judgment
[0599] For women of childbearing potential: agreement
to remain abstinent (refrain from heterosexual inter-
course) or use a contraceptive method with a failure
rate of <1% per year during the treatment period and for
at least 28 days after the last dose of study treatment
[0600] Patients must be willing not to participate in any
other clinical trial including an investigational medici-
nal product (IMP) or device up to completion of the
current study
[0601] Exclusion Criteria
[0602] Patients who met any of the following criteria were
excluded from study entry:
[0603] Ocular Criteria for Study Eye
[0604] CNV due to causes other than AMD, such as
ocular histoplasmosis, trauma, pathological myopia,
angioid streaks, choroidal rupture, or uveitis

[0605] Central serous chorioretinopathy at screening
[0606] Retinal pigment epithelial tear involving the
macula
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[0607] On FFA Subretinal hemorrhage of >50% of the
total lesion area and/or that involves the fovea Fibrosis
or atrophy of >50% of the total lesion area and/or that
involves the fovea

[0608] Any prior or concomitant treatment for CNV
including (but not restricted to) IVT treatment (ste-
roids, anti-vascular endothelial growth factor [VEGF],
tissue plasminogen activator, ocriplasmin, C3F8 gas,
air), periocular pharmacological intervention, argon
LASER photocoagulation, verteporfin photodynamic
therapy, diode laser, transpupillary thermotherapy, or
surgical intervention Cataract surgery within 3 months
of baseline assessments (Day 1)

[0609] Any other intraocular surgery (pars plana vitrec-
tomy, glaucoma surgery, corneal transplant, radio-
therapy)

[0610] Prior IVT treatment (including anti-VEGF medi-
cation) except for management of cataract complica-
tion with steroid IVT treatment Prior periocular phar-
macological intervention for other retinal diseases
Concurrent Ocular Conditions

[0611] Any concurrent intraocular condition in the
study eye (e.g., amblyopia, aphakia, retinal detach-
ment, cataract, diabetic retinopathy or maculopathy, or
epiretinal membrane with traction) that, in the opinion
of the investigator, could either reduce the potential for
visual improvement or require medical or surgical
intervention during the course of the study

[0612] Active intraocular inflammation (grade trace or
above) in the study eye on Day 1 (prior to randomiza-
tion) BCVA letter score of 73 to 24 letters (inclusive) on
Early Treatment Diabetic Retinopathy Study (ETDRS)-
like charts (20/40 to 20/320 Snellen equivalent) on Day
1

[0613] Current vitreous hemorrhage in the study eye

[0614] Uncontrolled glaucoma (e.g., progressive loss of
visual fields or defined as intraocular pressure [IOP]
=25 mmHg despite treatment with anti-glaucoma medi-
cation) in the study eye

[0615] Spherical equivalent of refractive error demon-
strating more than 8 diopters of myopia in the study eye

[0616] History of idiopathic or autoimmune-associated
uveitis in either eye

[0617] Active infectious conjunctivitis, keratitis, scleri-
tis, or endophthalmitis in either eye on Day 1 (prior to
randomization) General Criteria

[0618] Any major illness or major surgical procedure
within 1 month before screening

[0619] Uncontrolled blood pressure ([BP] defined as
systolic >180 mmHg and/or diastolic >100 mmHg
while patient at rest). If a patient’s initial reading
exceeds these values, a second reading may be taken
later on the same day, or on another day during the
screening period. If the patient’s BP is controlled by
antihypertensive medication, the patient should be tak-
ing the same medication continuously for at least 30
days prior to Day 1.

[0620] Stroke or myocardial infarction within 3 months
prior to Day 1

[0621] History of other disease, metabolic dysfunction,
physical examination finding, or clinical laboratory
findings giving reasonable suspicion of a condition that
contraindicated the use of the investigational drug or
that might affect interpretation of the results of the
study or renders the patient at high risk for treatment
complications in the opinion of the investigator

27

Dec. 28, 2023

[0622] Pregnant or breastfeeding, or intending to
become pregnant during the study Women of child-
bearing potential must have a negative urine pregnancy
test result within 28 days prior to initiation of study
treatment. If the urine pregnancy test is positive, it must
be confirmed by a serum pregnancy test.

[0623] Known hypersensitivity to ranibizumab, fluores-
cein, any ingredients of the formulation used, dilating
eye drops, or any of the anesthetic and antimicrobial
drops used

[0624] Treatment with investigational therapy within 3
months prior to initiation of study treatment

[0625] End of Study

[0626] The end of the study was defined as the date when
the last patient last visit (LPLV) occurs. LPLV was expected
to occur 52 weeks after the last patient is enrolled.

[0627] Length of Study

[0628] The total length of the study, from screening of the
first patient to the end of the study, was expected to be
approximately 18-19 months.

[0629] Investigational Medicinal Products Test Product
[0630] RO6867461 Drug Product (120 mg/ml.) was pro-
vided as a sterile, colorless to brownish liquid and contains
no preservatives. Vials of sterile, colorless to brownish,
preservative-free solution of RO6867461 for IVT adminis-
tration of 6 mg dose every were used. The concentration of
the bispecific antibody was about 120 mg/ml.

[0631] Dosage and Administration,
[0632] RO6867461, Ranibizumab, and Sham
[0633] Patients were given a 50-ul. IVT injection of

RO6867461 or ranibizumab into the study eye, or a sham
administration, according to the randomization schedule as
described below
[0634] Arm A (Q12W): 6 mg RO6867461 IVT every 4
weeks up to Week 12 (4 injections), followed by 6 mg
RO6867461 IVT every 12 weeks up to Week 48
(injections at Weeks 24, 36, and 48; 3 injections)
[0635] Arm B (Q16W): 6 mg RO6867461 IVT every 4
weeks up to Week 12 (4 injections), followed by 6 mg
RO6867461 IVT every 16 weeks up to Week 48
(injections at Weeks 28 and 44; 2 injections)
[0636] Arm C (comparator arm): 0.5 mg ranibizumab
IVT every 4 weeks for 48 weeks (13 injections)

[0637] Only one eye was chosen as the study eye.
[0638] Study Assessments
[0639] At timepoints when several assessments coincide,

the following sequence was suggested, at the discretion of
the investigator. The order could be adjusted to optimize site
personnel and patient’s time management, except where
explicitly stated as mandatory (i.e., text in italics):
[0640] Vital signs
[0641] Blood sampling: At visits where FFA is per-
formed, blood sampling and angiography can be per-
formed from the same venous cannula. Blood samples
must be collected before angiography.
[0642] Ocular assessments and imaging
[0643] BCVA: BCVA must have been conducted before
pupil dilation. At screening and Day 1 visits, BCVA could be
performed before vital signs and blood sampling to avoid
unnecessary investigations in those patients who may be a
screen failure as a result of BCVA letter score.

[0644] Slitlamp Examination
[0645] Pupil Dilation

[0646] SD-OCT

[0647] FP (+infrared reflectance)
[0648] FFA
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[0649] Dilated binocular indirect high-magnification oph-
thalmoscopy
[0650] IOP: mandatory to be performed after all imaging

assessments, and the same method should be used through-
out the study period

[0651] Agqueous humor sampling (optional)

[0652] Disease-Specific Assessments

[0653] Unless otherwise noted in schedule of activities
(Appendix 1), all ocular assessments were performed for
both eyes.

[0654] Best Corrected Visual Acuity

[0655] BCVA at a starting test distance of 4 meters was
measured prior to dilating eyes by a trained and certified
visual acuity (VA) examiner masked to study eye treatment
assignment.

[0656] BCVA was measured using the set of three Preci-
sion Vision™ or Lighthouse distance acuity charts (modified
ETDRS Charts 1, 2, and R). A VA Procedure Manual was
provided to the investigators. VA examiner and VA exami-
nation room certifications were obtained before any VA
examinations were performed.

[0657] The BCVA examiner was masked to the study eye
and treatment assignment and will perform the refraction
and BCVA assessments (e.g., VA Specification Manual). The
BCVA examiner was also masked to the BCVA letter scores
of a patient’s previous visits and may only know patient
refraction data from previous visits.

[0658] Additional Ocular Assessments

[0659] Additional ocular assessments which were per-
formed during the study include the following:

[0660] Slitlamp examination (scales for grading flare/
cells and vitreous hemorrhage density are detailed in
Appendix 2)

[0661] Dilated binocular indirect high-magnification
ophthalmoscopy

[0662] IOP

[0663] The method of IOP measurement used for a patient
remained consistent throughout the study. IOP measurement
of both eyes were performed after all imaging.

[0664] At study treatment visits, [OP pressure was con-
ducted prior to study treatment administration and 30 (x£15)
minutes post-treatment administration in the study eye, and
if IOP =30 mmHg, IOP should be re-assessed 30 (x15)
minutes later. If TOP continued to be elevated, treatment was
undertaken at the discretion of the investigator.

[0665] Finger count vision assessment

[0666] In the study eye, a post-treatment optic nerve head
perfusion was assessed for each patient immediately after
study treatment administration (maximum within 15 min-
utes after treatment administration) by testing finger count
vision, hand motion, or light perception as appropriate.
[0667] Ocular Imaging

[0668] The Central Reading Center provided sites with the
Central Reading Center Manual and training materials for
study-mandated ocular imaging. Before study images were
obtained, site personnel and imaging systems (where appli-
cable) was certified by the reading center as specified in the
Central Reading Center Manual. All study subject ocular
images were obtained only by trained and Central Reading
Center certified personnel on certified/registered equipment
at the study sites. A copy of all study subject ocular images
were transferred to the central reading center for storage and
for independent analysis, including for confirmation of
eligibility of defined image-related criteria.

[0669] Week 24 Assessment of Disease Activity

[0670] All patients were assessed for disease activity at
Week 24. Patients randomized to Arm B who had active
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disease at Week 24 (see criteria below) switched to the
Q12W dosing regimen of 6 mg RO6867461 for the remain-
der of the study, with injections commencing at Week 24 and
repeated at Weeks 36 and 48.
[0671] Determination of active disease was made if any of
the following criteria are met:
[0672] Increase in CST of >50 um on Spectralis OCT
compared to average CST over last 2 visits (Weeks 16
and 20)
[0673] Or
[0674] Increase in CST of =275 pm compared to lowest
CST recorded at either Week 16 or Week 20
[0675] Or
[0676] Decrease of at least 5 letters of BCVA compared
with average BCVA over last 2 visits (Weeks 16 and
20), due to nAMD disease activity
[0677] Or
[0678] Decrease of =10 letters of BCVA compared to
highest BCVA recorded at either Week 16 or Week 20
due to nAMD disease activity
[0679] Or
[0680] Presence of new macular hemorrhage due to
nAMD activity
[0681] Results
[0682] Best Corrected Visual Acuity (BCVA) and Dura-
bility of BCVA Gains (Time to Retreatment to Maintain
BCVA Gain)
[0683] Primary Efficacy Outcome Measure is shown in
FIG. 6. The FIG. 6 displays the primary efficacy endpoint:
BCVA change from Baseline over Time to Week 40.
RO6867461 refers to the bispecific anti-VEGF/ANG2 anti-
body RO6867461 comprising the amino acid sequences of
SEQ ID NO: 17, of SEQ ID NO: 18, of SEQ ID NO: 19, and
of SEQ ID NO: 20 (administered intravitreally with a 6.0 mg
dose either Q12W or Q16W), ranibizumab (Lucentis®) was
administered intravitreally with a 0.3 mg dose Q4W. The
initial BCVA gains were fully maintained for the
RO6867461 Q12W or Q16W groups and in a similar range
as the ranibizumab (Lucentis®) Q4W group.
[0684] Central Subfield Thickness (CST) Change from
Baseline (Study Eye)
[0685] A key secondary endpoint was the change from
baseline in CST, central subfield thickness. Results are
shown in FIG. 7. The bispecific anti-VEGF/ANG?2 antibody
RO6867461 comprising the amino acid sequences of SEQ
ID NO: 17, of SEQ ID NO: 18, of SEQ ID NO: 19, and of
SEQ ID NO: 20 (administered intravitreally with a 6.0 mg
dose either Q12W or Q16W), was compared to ranibizumab
(Lucentis®) (administered intravitreally with a 0.3 mg dose
Q4W). This secondary anatomical endpoint directionally
supports BCVA primary outcome There were grater reduc-
tions in CST with bispecific anti-VEGF/ANG?2 antibody
RO6867461 during treatment initiation than with ranibi-
zumab.

Example 2B: Efficacy and Durability of Treatment
of Patients Suffering from Age-Related Macular
Degeneration (AMD)

[0686] In a further study analogous to the above described
study under Example 2A, patients suffering from AMD (e.g.
wet age-related macular degeneration (WAMD), especially
neovascular AMD) are treated with the bispecific antibody
that binds to human VEGF and human ANG2 comprising
the amino acid sequences of SEQ ID NO: 17, of SEQ ID
NO: 18, of SEQ ID NO: 19, and of SEQ ID NO: 20. As
active comparator in treatment e.g aflibercept and/or ranibi-
zumab and/or brolicuzimab will be used. Patients include

Regeneron Ex. 2033
Alvotech v. Regeneron
PGR2025-00085

Page 36 of 45



US 2023/0416353 Al

anti-VEGF treatment-naive patients (have not been previ-
ously treated with anti-VEGF monotherapy with e.g. afliber-
cept and/or ranibizumab and/or brolicuzimab) and also a
group of patients which have been previously treated with
anti-VEGF monotherapy with e.g. aflibercept and/or ranibi-
zumab and/or brolicuzimab. Designations of the respective
bispecific antibody that binds to human VEGF and human
ANG2 are RO6867461 or RG7716. Vials of sterile, colorless
to brownish, preservative-free solution of RO6867461 for
IVT administration of either 1.5 mg or 6 mg dose are used.
[0687] E.g. the following dosing schedules is used:
[0688] Patients suffering from AMD will be treated
following treatment initiation (e.g. with 3-7 initial
monthly injections) with a dosing regimen that extends
the injection interval in stable absence of disease, or
shortens the interval if there is disease activity. Such
regimen includes e.g. that patient receive Q4W/Q8W/
Q12W/Q16W dosing, dependent on their disease state
[0689] The disease stability assessment would be based on
best-corrected visual acuity (BCVA) and on CST as well as
retinal thickness based on Optical coherence tomography
(OCT). Outcome measure and results will be evaluated as
described e.g. in Example 1A. Primary endpoints will be
between 45 and 60 weeks.

Example 3

[0690] Binding to of the Anti-VEGF/ANG2 Antibody to
VEGF, Ang2, FcgammaR and FcRn

[0691] VEGF Isoforms Kinetic Affinity Including Assess-
ment of Species-Crossreactivity

[0692] Around 12000 resonance units (RU) of the captur-
ing system (10 pg/ml goat anti human F(ab)'2; Order Code:
28958325; GE Healthcare Bio-Sciences AB, Sweden) were
coupled on a CMS5 chip (GE Healthcare BR-1005-30) at pH
5.0 by using an amine coupling kit supplied by the GE
Healthcare. The sample and system buffer was PBS-T (10
mM phosphate buffered saline including 0.05% Tween® 20)
pH 7.4. The flow cell was set to 25° C.—and the sample
block set to 12° C.—and primed with running buffer twice.
The bispecific antibody was captured by injecting a 50 nM
solution for 30 sec at a flow of 5 pl/min. Association was
measured by injection of human hVEGF121, mouse
mVEGF120 or rat r'VEGF164 in various concentrations in
solution for 300 sec at a flow of 30 pul/min starting with 300
nM in 1:3 dilutions. The dissociation phase was monitored
for up to 1200 sec and triggered by switching from the
sample solution to running buffer. The surface was regen-
erated by 60 sec washing with a Glycine pH 2.1 solution at
a flow rate of 30 pl/min. Bulk refractive index differences
were corrected by subtracting the response obtained from a
goat anti human F(ab'), surface. Blank injections are also
subtracted (=double referencing). For calculation of appar-
ent K, and other kinetic parameters the Langmuir 1:1 model
was used. Results are shown in Table 5.

[0693] Ang2 Solution Affinity Including Assessment of
Species-Crossreactivity

[0694] Solution affinity measures the affinity of an inter-
action by determining the concentration of free interaction
partners in an equilibrium mixture. The solution affinity
assay involves the mixing of an <VEGF-ANG-2> bispecific
antibody, kept at a constant concentration, with a ligand
(=Ang?) at varying concentrations. Maximum possible reso-
nance units (e.g. 17000 resonance units (RU)) of an antibody
was immobilized on the CMS5 chip (GE Healthcare
BR-1005-30) surface at pH 5.0 using an amine coupling kit
supplied by the GE Healthcare. The sample and system
buffer was HBS-P pH 7.4. Flow cell was set to 25° C. and
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sample block to 12° C. and primed with running buffer
twice. To generate a calibration curve increasing concentra-
tions of Ang2 were injected into a BIAcore™ flowcell
containing the immobilized VEGF-ANG-2> bispecific anti-
body. The amount of bound Ang2 was determined as reso-
nance units (RU) and plotted against the concentration.
Solutions of each ligand (11 concentrations from 0 to 200
nM for the VEGF-ANG-2> bispecific antibody) were incu-
bated with 10 nM Ang2 and allowed to reach equilibrium at
room temperature. Free Ang2 concentrations were deter-
mined from calibration curve generated before and after
measuring the response of solutions with known amounts of
Ang2. A 4-parameter fit was set with XLfit4 (IDBS Soft-
ware) using Model 201 using free Ang2 concentration as
y-axis and used concentration of antibody for inhibition as
x-axis. The affinity was calculated by determining the inflec-
tion point of this curve. The surface was regenerated by one
time 30 sec washing with a 0.85% H;PO, solution at a flow
rate of 30 pul/min. Bulk refractive index differences were
corrected by subtracting the response obtained from a blank-
coupled surface. Results are shown in Table 6.

[0695] FcRn Steady State Affinity

[0696] For FcRn measurement a steady state affinity was
used to compare bispecific antibodies against each other.
Human FcRn was diluted into coupling buffer (10 pg/ml,
Na-Acetate pH5.0) and immobilized on a C1-Chip (GE
Healthcare BR-1005-35) by targeted immobilization proce-
dure using a BIAcore™ wizard to a final response of 200
RU. Flow cell was set to 25° C. and sample block to 12° C.
and primed with running buffer twice. The sample and
system buffer was PBS-T (10 mM phosphate buffered saline
including 0.05% Tween® 20) pH 6.0. To assess different IgG
concentrations for each antibody, a concentration of 62.5
nM, 125 nM and 250 nM, 500 nM was prepared. Flow rate
was set to 30 ul/min and the different samples were injected
consecutively onto the chip surface choosing 180 sec asso-
ciation time. The surface was regenerated by injected PBS-T
pH 8 for 60 sec at a flow rate of 30 ul/min. Bulk refractive
index differences were corrected by subtracting the response
obtained from a blank surface. Buffer injections are also
subtracted (=double referencing). For calculation of steady
state affinity the method from the Bia-Evaluation software
was used. Briefly, the RU values (RU max) were plotted
against the analysed concentrations, yielding a dose-re-
sponse curve. Based on a 2-parametric fit, the upper asymp-
tote is calculated, allowing the determination of the half-
maximal RU value and hence the affinity. Results are shown
in FIG. 5 and Table 7. Analogously the affinity to cyno,
mouse and rabbit FcRn can be determined.

[0697]

[0698] For FcgammaRIIla measurement a direct binding
assay was used. Around 3000 resonance units (RU) of the
capturing system (1 pg/ml Penta-His; Qiagen) were coupled
on a CMS chip (GE Healthcare BR-1005-30) at pH 5.0 by
using an amine coupling kit supplied by the GE Healthcare.
The sample and system buffer was HBS-P+pH 7.4. The flow
cell was set to 25° C.—and sample block to 12° C.—and
primed with running buffer twice. The FcgammaRI1Ia-His-
receptor was captured by injecting a 100 nM solution for 60
sec at a flow of 5 pl/min. Binding was measured by injection
of 100 nM of bispecific antibody or monospecific control
antibodies (anti-Dig for IgG1 subclass and an IgG4 subclass
antibody) for 180 sec at a flow of 30 pl. The surface was
regenerated by 120 sec washing with Glycine pH 2.5 solu-
tion at a flow rate of 30 ul/min. Because FcgammaRIIla
binding differs from the Langmuir 1:1 model, only binding/
no binding was determined with this assay. In a similar

FcgammaRIIla Measurement
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manner FcgammaRIa, and FegammaRIla binding can be
determined. Results are shown in FIG. 6, where it follows
that by introduction of the mutations P329G LALA no more
binding to FegammaRIIla could be detected.

[0699] Assessment of Independent VEGF- and Ang2-
Binding to the <VEGF-ANG-2> Bispecific Antibodies
[0700] Around 3500 resonance units (RU) of the capturing
system (10 pg/ml goat anti human IgG; GE Healthcare
Bio-Sciences AB, Sweden) were coupled on a CM4 chip
(GE Healthcare BR-1005-34) at pH 5.0 by using an amine
coupling kit supplied by the GE Healthcare. The sample and
system buffer was PBS-T (10 mM phosphate buffered saline
including 0.05% Tween® 20) pH 7.4. The temperature of the
flow cell was set to 25° C. and of the sample block to 12°
C. Before capturing, the flow cell was primed with running
buffer twice.

[0701] The bispecific antibody was captured by injecting
a 10 nM solution for 60 sec at a flow of 5 pl/min. Indepen-
dent binding of each ligand to the bispecific antibody was
analysed by determining the active binding capacity for each
ligand, either added sequentially or simultaneously (flow of
30 pl/min):

[0702] 1. Injection of human VEGF with a concentra-
tion 0of 200 nM for 180 sec (identifies the single binding
of the antigen).

[0703] 2. Injection of human Ang2 with a concentration
of 100 nM for 180 sec (identifies single binding of the
antigen).

[0704] 3. Injection of human VEGF with a concentra-
tion of 200 nM for 180 sec followed by an additional
injection of human Ang2 with a concentration of 100
nM for 180 sec (identifies binding of Ang2 in the
presence of VEGF).

[0705] 4. Injection of human Ang?2 with a concentration
of 100 nM for 180 sec followed by an additional
injection of human VEGF with a concentration of 200
nM (identifies binding of VEGF in the presence of
Ang2).

[0706] 5. Co-Injection of human VEGF with a concen-
tration of 200 nM and of human Ang2 with a concen-
tration of 100 nM for 180 sec (identifies the binding of
VEGF and of Ang?2 at the same time).

[0707] The surface was regenerated by 60 sec washing
with a 3 mM MgCl2 solution at a flow rate of 30 pl/min.
Bulk refractive index differences were corrected by subtract-
ing the response obtained from a goat anti human IgG
surface.

[0708] The bispecific antibody is able to bind both anti-
gens mutual independently if the resulting final signal of the
approaches 3, 4 & 5 equals or is similar to the sum of the
individual final signals of the approaches 1 and 2. Results
are shown in the Table below, where VEGFang2-0016
(=R0O6867461), is shown to be able to bind mutual inde-
pendently to VEGF and ANG2

[0709] Assessment of Simultaneous VEGF- and Ang2-
Binding to the <VEGF-ANG-2> Bispecific Antibodies
[0710] First, around 1600 resonance units (RU) of VEGF
(20 um/ml) were coupled on a CM4 chip (GE Healthcare
BR-1005-34) at pH 5.0 by using an amine coupling kit
supplied by the GE Healthcare. The sample and system
buffer was PBS-T (10 mM phosphate buffered saline includ-
ing 0.05% Tween® 20) pH 7.4. Flow cell was set to 25° C.
and sample block to 12° C. and primed with running buffer
twice. Second, 50 nM solution of the bispecific antibody was
injected for 180 sec at a flow of 30 ul/min. Third, hAng-2
was injected for 180 sec at a flow of 30 pul/min. The binding
response of hAng-2 depends from the amount of the bispe-

Dec. 28, 2023

cific antibody bound to VEGF and shows simultaneous
binding. The surface was regenerated by 60 sec washing
with a 0.85% H3PO4 solution at a flow rate of 30 pl/min.
Simultaneous binding is shown by an additional specific
binding signal of hAng2 to the previous VEGF bound
<VEGF-ANG-2> bispecific antibodies.

TABLE

Results: Kinetic affinities to VEGF isoforms from different species

VEGFang2-0016-apparent affinity

Human VEGF 121 =1 pM (out of Biacore specification)

mouseVEGF 120 no binding

Rat VEGF 164 14 nM

TABLE

Results: Solution affinities to Ang2

VEGFang2-0016 KD [nM]

humanAng?2 20
cynoAng?2 13
mouseAng?2 13
rabbitAng? 11
TABLE

Results: Affinity to FeRn of <VEGF-ANG-2> bispecific antibodies

VEGFang2-0016 [affinity]

Human FcRn no binding
Cyno FeRn no binding
Mouse FcRn no binding

TABLE

Results Binding to FegammaRI-ITTa

VEGFang2-0016

FcyRIa No binding
FcyRIla No binding
FcyRIlla No binding

TABLE

Results: Independent binding of VEGF- and Ang? to <VEGF-ANG-2>
bispecific antibodies

3) first 4) first 5)
VEGF Ang?  Coinjection
then then Ang? +
1) Ang2  2) VEGF Ang2 VEGF VEGF
[RUmax] [RUmax] [RUmax] [RUmax] [RUmax]
VEGFang2- 174 50 211 211 211
0016
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SEQUENCE LISTING

Sequence total quantity: 27

SEQ ID NO: 1 moltype = AA length = 14
FEATURE Location/Qualifiers
REGION 1..14

note = heavy chain CDR3H, ranibizumab

note = heavy chain CDR3H, ranibizumab
source 1..14

mol type = protein

organism = synthetic construct
SEQUENCE: 1
YPYYYGTSHW YFDV

SEQ ID NO: 2 moltype = AA length = 17

FEATURE Location/Qualifiers
REGION 1..17

note = heavy chain CDR2H, ranibizumab
source 1..17

mol type = protein

organism = synthetic construct
SEQUENCE: 2
WINTYTGEPT YAADFKR

SEQ ID NO: 3 moltype = AA length = 5

FEATURE Location/Qualifiers
REGION 1..5

note = heavy chain CDR1H, ranibizumab
source 1..5

mol type = protein

organism = synthetic construct
SEQUENCE: 3
HYGMN

SEQ ID NO: 4 moltype = AA length = 9

FEATURE Location/Qualifiers
REGION 1..9

note = light chain CDR3L, ranibizumab
source 1..9

mol type = protein
organism = synthetic construct
SEQUENCE: 4

OQYSTVPWT
SEQ ID NO: 5 moltype = AA length = 7
FEATURE Location/Qualifiers
REGION 1..7

note = light chain CDR2L, ranibizumab
source 1..7

mol type = protein
organism = synthetic construct
SEQUENCE: 5

FTSSLHS
SEQ ID NO: 6 moltype = AA length = 11
FEATURE Location/Qualifiers
REGION 1..11
note = light chain CDR1L, ranibizumab
source 1..11

mol type = protein

organism = synthetic construct
SEQUENCE: 6
SASQDISNYL N

SEQ ID NO: 7 moltype = AA length = 123
FEATURE Location/Qualifiers
REGION 1..123

14

17

11

note = heavy chain variable domain VH, ranibizumab

source 1..123

mol type = protein

organism = synthetic construct
SEQUENCE: 7
EVQLVESGGG LVQPGGSLRL SCAASGYDFT HYGMNWVRQA PGKGLEWVGW INTYTGEPTY
AADFKRRFTF SLDTSKSTAY LOMNSLRAED TAVYYCAKYP YYYGTSHWYF DVWGQGTLVT
VssS

SEQ ID NO: 8 moltype = AA length = 107

60
120
123
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32

-continued
FEATURE Location/Qualifiers
REGION 1..107
note = light chain variable domain VL, ranibizumab
source 1..107

SEQUENCE: 8

mol type = protein
organism = synthetic construct

DIQLTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF TSSLHSGVPS 60
RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ GTKVEIK 107

SEQ ID NO: 9
FEATURE
REGION

source

SEQUENCE: 9

SPNPYYYDSS GYYYPGAFDI

SEQ ID NO: 10
FEATURE
REGION

source
SEQUENCE: 10
WINPNSGGTN YAQKFQG
SEQ ID NO: 11
FEATURE
REGION

source
SEQUENCE: 11
GYYMH

SEQ ID NO: 12
FEATURE
REGION

source
SEQUENCE: 12
QVWDSSSDHW V
SEQ ID NO: 13
FEATURE
REGION

source
SEQUENCE: 13
DDSDRPS

SEQ ID NO: 14
FEATURE

REGION

source
SEQUENCE: 14
GGNNIGSKSV H
SEQ ID NO: 15

FEATURE
REGION

source

moltype = AA length = 20
Location/Qualifiers

1..20
note = heavy chain CDR3H, Ang2i LC10 variant
1..20

mol type = protein
organism = synthetic construct

20

moltype = AA length = 17
Location/Qualifiers

1..17
note = heavy chain CDR2H, Ang2i LC10 variant
1..17

mol type = protein
organism = synthetic construct

17

moltype = AA length = 5
Location/Qualifiers

1..5
note = heavy chain CDR1H, Ang2i LC10 variant
1..5

mol type = protein
organism = synthetic construct

moltype = AA length = 11
Location/Qualifiers

1..11
note = light chain CDR3L, Ang2i LC10 variant
1..11

mol type = protein
organism = synthetic construct

11

moltype = AA length = 7
Location/Qualifiers

1..7
note = light chain CDR2L, Ang2i LC10 variant
1..7

mol type = protein
organism = synthetic construct

moltype = AA length = 11
Location/Qualifiers

1..11
note = light chain CDR1L, Ang2i LC10 variant
1..11

mol type = protein
organism = synthetic construct

11
moltype = AA length = 129
Location/Qualifiers
1..129
note = heavy chain variable domain VH, Ang2i LC10
variant
1..129

Regeneron Ex. 2033
Alvotech v. Regeneron
PGR2025-00085

Page 40 of 45



US 2023/0416353 Al

33

-continued
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SEQUENCE: 15
QVQLVQSGAE VKKPGASVKV
AQKFQGRVTM TRDTSISTAY
QGTMVTVSS

SEQ ID NO: 16
FEATURE
REGION

source
SEQUENCE: 16

SYVLTQPPSV SVAPGQTARI
FSGSNSGNTA TLTISRVEAG
SEQ ID NO: 17
FEATURE
REGION

source

SEQUENCE :
EVQLVESGGG
AADFKRRETF
VSSASTKGPS
QSSGLYSLSS
AGGPSVFLEP
QYNSTYRVVS
RDELTKNQVS
SRWQQGNVES

17
LVQPGGSLRL
SLDTSKSTAY
VFPLAPSSKS
VVTVPSSSLG
PKPKDTLMAS
VLTVLAQDWL
LWCLVKGFYP
CSVMHEALHN

SEQ ID NO:
FEATURE
REGION

18

source

SEQUENCE :
QVOLVQSGAE
AQKFQGRVTM
QGTMVTVSSA
SQESVTEQDS
TCPPCPAPEA
HNAKTKPREE
EPQVCTLPPS
FLVSKLTVDK

18
VKKPGASVKV
TRDTSISTAY
SVAAPSVFIF
KDSTYSLSST
AGGPSVFLEP
QYNSTYRVVS
RDELTKNQVS
SRWQQGNVES

SEQ ID NO:
FEATURE
REGION

19

source

SEQUENCE: 19

DIQLTQSPSS LSASVGDRVT
RFSGSGSGTD FTLTISSLQP
SDEQLKSGTA SVVCLLNNFY
LSKADYEKHK VYACEVTHQG

SEQ ID NO:
FEATURE
REGION

20

source

mol_type =
organism =

protein
synthetic construct

SCKASGYTFT GYYMHWVRQA PGQGLEWMGW INPNSGGTNY
MELSRLRSDD TAVYYCARSP NPYYYDSSGY YYPGAFDIWG

moltype = AA length = 110
Location/Qualifiers

1..110

note = light chain variable domain VL,
variant
1..110

mol_type =
organism =

protein
synthetic construct

TCGGNNIGSK SVHWYQQKPG QAPVLVVYDD SDRPSGIPER
DEADYYCQVW DSSSDHWVFG GGTKLTVLSS

moltype = AA length = 451
Location/Qualifiers

1..451

note = Heavy chain 1 of
AAA mutations and P329G LALA mutations
1..451
mol_type =
organism =

protein

synthetic construct
SCAASGYDFT
LOMNSLRAED
TSGGTAALGC
TQTYICNVNH
RTPEVTCVVV

HYGMNWVRQA
TAVYYCAKYP
LVKDYFPEPV
KPSNTKVDKK
DVSHEDPEVK
NGKEYKCKVS NKALGAPIEK
SDIAVEWESN GQPENNYKTT
AYTQKSLSLS P

PGKGLEWVGW
YYYGTSHWYF
TVSWNSGALT
VEPKSCDKTH
FNWYVDGVEV
TISKAKGQPR
PPVLDSDGSF

INTYTGEPTY
DVWGQGTLVT
SGVHTFPAVL
TCPPCPAPEA
HNAKTKPREE
EPQVYTLPPC
FLYSKLTVDK

moltype = AA length = 461
Location/Qualifiers

1..461

note = Heavy chain 2 of
AAA mutations and P329G LALA mutations
1..461
mol_type =
organism =

protein

synthetic construct
SCKASGYTFT
MELSRLRSDD
PPSDEQLKSG
LTLSKADYEK
PKPKDTLMAS
VLTVLAQDWL
LSCAVKGFYP
CSVMHEALHN

GYYMHWVROQA
TAVYYCARSP
TASVVCLLNN
HKVYACEVTH
RTPEVTCVVV

PGQGLEWMGW
NPYYYDSSGY
FYPREAKVQW
QGLSSPVTKS
DVSHEDPEVK
NGKEYKCKVS NKALGAPIEK
SDIAVEWESN GQPENNYKTT
AYTQKSLSLS P

INPNSGGTNY
YYPGAFDIWG
KVDNALQSGN
FNRGECDKTH
FNWYVDGVEV
TISKAKGQPR
PPVLDSDGSF

moltype = AA length = 214
Location/Qualifiers

1..214

note = Light chain 1 of
AAA mutations and P329G LALA mutations
1..214
mol_type =
organism =

protein
synthetic construct

ITCSASQDIS NYLNWYQQKP GKAPKVLIYF TSSLHSGVPS
EDFATYYCQQ YSTVPWTFGQ GTKVEIKRTV AAPSVFIFPP
PREAKVQWKYV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT
LSSPVTKSFN RGEC

moltype = AA length = 213
Location/Qualifiers

1..213

note = Light chain 2 of
AAA mutations and P329G LALA mutations
1..213

mol type = protein

CrossMAb IgGl with
(VEGFang2-0016)

CrossMAb IgGl with
(VEGFang2-0016)

CrossMAb IgGl with
(VEGFang2-0016)

CrossMAb IgGl with
(VEGFang2-0016)

60
120
129

Ang2i_LC10

60
110

60

120
180
240
300
360
420
451

60

120
180
240
300
360
420
461

60

120
180
214
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-continued
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SEQUENCE: 20
SYVLTQPPSV SVAPGQTARI
FSGSNSGNTA TLTISRVEAG
LAPSSKSTSG GTAALGCLVK
VPSSSLGTQT YICNVNHKPS
SEQ ID NO: 21

FEATURE

source

SEQUENCE: 21

RTVAAPSVFI FPPSDEQLKS
SKDSTYSLSS TLTLSKADYE

SEQ ID NO: 22
FEATURE
source
SEQUENCE: 22

QPKAAPSVTL FPPSSEELQA
SNNKYAASSY LSLTPEQWKS

SEQ ID NO: 23

FEATURE

source

SEQUENCE: 23
ASTKGPSVFP LAPSSKSTSG
GLYSLSSVVT VPSSSLGTQT
PSVFLFPPKP KDTLMISRTP
STYRVVSVLT VLHQDWLNGK
LTKNQVSLTC LVKGFYPSDI
QQOGNVFSCSV MHEALHNHYT
SEQ ID NO: 24

FEATURE

source

SEQUENCE: 24

MNFLLSWVHW SLALLLYLHH
IFQEYPDEIE YIFKPSCVPL
SFLQHNKCEC RPKKDRARQE
ERTCRCDKPR R

SEQ ID NO:
FEATURE
source

25

25
CDLVLAAAYN
LEYDDSVQRL
LLNQTAEQTR
LEKKVLAMED
LMETVNNLLT
AYCDMEAGGG
LKIHLKDWEG
DKCICKCSQM
IRPADF

SEQUENCE :
MWQIVFFTLS
VSNAVQRDAP
TAVMIEIGTN
INKLQDKNSF
NSVLQKQQHD
TFPNSTEEIK
SQLTNQQRYV
NDFSTKDGDN
GYSLKATTMM
SEQ ID NO: 26
FEATURE
source

SEQUENCE: 26
MTVFLSFAFL AAILTHIGCS
QYNTNALQRD APHVEPDFSS
QNHTATMLEI GTSLLSQTAE
TNEILKIHEK NSLLEHKILE
TTNNSVLQKQ QLELMDTVHN

organism = synthetic construct

TCGGNNIGSK SVHWYQQKPG QAPVLVVYDD SDRPSGIPER
DEADYYCQVW DSSSDHWVFG GGTKLTVLSS ASTKGPSVFP
DYFPEPVTVS WNSGALTSGV HTFPAVLQSS GLYSLSSVVT
NTKVDKKVEP KSC

moltype = AA length = 107
Location/Qualifiers

1..107
mol_type =
organism =

protein
Homo sapiens

GTASVVCLLN NFYPREAKVQ WKVDNALQSG NSQESVTEQD

KHKVYACEVT HQGLSSPVTK SFNRGEC
moltype = AA length = 105
Location/Qualifiers
1..105
mol type = protein
organism = Homo sapiens

NKATLVCLIS DFYPGAVTVA WKADSSPVKA GVETTTPSKQ

HRSYSCQVTH EGSTVEKTVA PTECS
moltype = AA length = 328
Location/Qualifiers
1..328
mol type = protein
organism = Homo sapiens

GTAALGCLVK DYFPEPVTVS
YICNVNHKPS NTKVDKKVEP
EVTCVVVDVS HEDPEVKFNW
EYKCKVSNKA LPAPIEKTIS
AVEWESNGQP ENNYKTTPPV
QKSLSLSP

moltype = AA length
Location/Qualifiers
1..191
mol_type =
organism =

protein

WNSGALTSGV HTFPAVLQSS
KSCDKTHTCP PCPAPELLGG
YVDGVEVHNA KTKPREEQYN
KAKGQPREPQ VYTLPPSRDE
LDSDGSFFLY SKLTVDKSRW

= 191

Homo sapiens

AKWSQAAPMA EGGGQNHHEV VKFMDVYQRS YCHPIETLVD
MRCGGCCNDE GLECVPTEES NITMQIMRIK PHQGQHIGEM
NPCGPCSERR KHLFVQDPQT CKCSCKNTDS RCKARQLELN

moltype = AA length
Location/Qualifiers
1..496
mol_type =
organism =

protein

NFRKSMDSIG
QVLENIMENN
KLTDVEAQVL
KHIIQLQSIK
MMS TSNSAKD
GWTIIQRRED
NEAYSLYEHF
LTGGWWFDAC

KKQYQVQHGS
TOWLMKLENY
NQTTRLELQL
EEKDQLQVLYV
PTVAKEEQIS
GSVDFQRTWK
YLSSEELNYR
GPSNLNGMYY

moltype = AA length
Location/Qualifiers
1..498
mol_type =
organism =

protein

NQRRSPENSG
QKLQHLEHVM
QTRKLTDVET
MEGKHKEELD
LVNLCTKEGV

RRYNRIQHGQ
ENYTQWLQKL
QVLNQTSRLE
TLKEEKENLQ
LLKGGKREEE

= 496

Homo sapiens

CSYTFLLPEM
IQDNMKKEMV
LEHSLSTNKL
SKQNSIIEEL
FRDCAEVFKS
EYKVGFGNPS
IHLKGLTGTA
PQRONTNKEN

DNCRSSSSPY
EIQONAVONQ
EKQILDQTSE
EKKIVTATVN
GHTTNGIYTL
GEYWLGNEFV
GKISSISQPG
GIKWYYWKGS

= 498

Homo sapiens

CAYTFILPEH
ENYIVENMKS
IQLLENSLST
GLVTRQTYII
KPFRDCADVY

DGNCRESTTD
EMAQIQQNAV
YKLEKQLLQQ
QELEKQLNRA
QAGFNKSGIY

60

120
180
213

60
107

60
105

60

120
180
240
300
328

60

120
180
191

60

120
180
240
300
360
420
480
496

60

120
180
240
300
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-continued

TIYINNMPEP KKVFCNMDVN GGGWTVIQHR EDGSLDFQRG WKEYKMGFGN PSGEYWLGNE 360
FIFAITSQRQ YMLRIELMDW EGNRAYSQYD RFHIGNEKQN YRLYLKGHTG TAGKQSSLIL 420
HGADFSTKDA DNDNCMCKCA LMLTGGWWFD ACGPSNLNGM FYTAGQONHGK LNGIKWHYFK 480
GPSYSLRSTT MMIRPLDF 498
SEQ ID NO: 27 moltype = AA length = 1124
FEATURE Location/Qualifiers
source 1..1124

mol type = protein

organism = Homo sapiens
SEQUENCE: 27
MDSLASLVLC GVSLLLSGTV EGAMDLILIN SLPLVSDAET SLTCIASGWR PHEPITIGRD 60
FEALMNQHQD PLEVTQDVTR EWAKKVVWKR EKASKINGAY FCEGRVRGEA IRIRTMKMRQ 120
QASFLPATLT MTVDKGDNVN ISFKKVLIKE EDAVIYKNGS FIHSVPRHEV PDILEVHLPH 180
AQPQDAGVYS ARYIGGNLFT SAFTRLIVRR CEAQKWGPEC NHLCTACMNN GVCHEDTGEC 240
ICPPGFMGRT CEKACELHTF GRTCKERCSG QEGCKSYVFC LPDPYGCSCA TGWKGLQCNE 300
ACHPGFYGPD CKLRCSCNNG EMCDRFQGCL CSPGWQGLQC EREGIPRMTP KIVDLPDHIE 360
VNSGKFNPIC KASGWPLPTN EEMTLVKPDG TVLHPKDFNH TDHFSVAIFT IHRILPPDSG 420
VWVCSVNTVA GMVEKPFNIS VKVLPKPLNA PNVIDTGHNF AVINISSEPY FGDGPIKSKK 480
LLYKPVNHYE AWQHIQVTNE IVTLNYLEPR TEYELCVQLV RRGEGGEGHP GPVRRFTTAS 540
IGLPPPRGLN LLPKSQTTLN LTWQPIFPSS EDDFYVEVER RSVQKSDQQON IKVPGNLTSV 600
LLNNLHPREQ YVVRARVNTK AQGEWSEDLT AWTLSDILPP QPENIKISNI THSSAVISWT 660
ILDGYSISSI TIRYKVQGKN EDQHVDVKIK NATITQYQLK GLEPETAYQV DIFAENNIGS 720
SNPAFSHELV TLPESQAPAD LGGGKMLLIA ILGSAGMTCL TVLLAFLIIL QLKRANVQRR 780
MAQAFQNVRE EPAVQFNSGT LALNRKVKNN PDPTIYPVLD WNDIKFQDVI GEGNFGQVLK 840
ARIKKDGLRM DAAIKRMKEY ASKDDHRDFA GELEVLCKLG HHPNIINLLG ACEHRGYLYL 900
ATEYAPHGNL LDFLRKSRVL ETDPAFAIAN STASTLSSQQ LLHFAADVAR GMDYLSQKQF 960
THRDLAARNI LVGENYVAKI ADFGLSRGQE VYVKKTMGRL PVRWMAIESL NYSVYTTNSD 1020
VWSYGVLLWE IVSLGGTPYC GMTCAELYEK LPQGYRLEKP LNCDDEVYDL MRQCWREKPY 1080
ERPSFAQILV SLNRMLEERK TYVNTTLYEK FTYAGIDCSA EEAA 1124

1. A method of treating a patient suffering from an ocular
vascular disease the method comprising administering to the
patient an effective amount of a bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)
and to human angiopoietin-2 (ANG-2),

wherein the bispecific antibody is administered intravit-

really every 8 weeks or less frequently.

2. A method of treating a patient suffering from an ocular
vascular disease the method comprising administering to the
patient an effective amount of a bispecific antibody which
binds to human vascular endothelial growth factor (VEGF)
and to human angiopoietin-2 (ANG-2), wherein the patient
gains 12 or more letters of Best Corrected Visual Acuity
(BCVA) measured using Early Treatment Diabetic Ret-
inopathy Study (ETDRS) like charts, compared to the
patient’s BCVA letter score prior to the dosing of the
bispecific VEGF/ANG2 antibody.

3. The method according to claim 2, wherein the bispe-
cific antibody is administered intravitreally every 8 weeks or
less frequently.

4. The method according to any one of claims 1 to 3,
wherein the gain of letters in the BCVA/ETDRS letter score
is measured at 4 weeks, and/or at 8 weeks, and/or at 12
weeks, and/or at 16 weeks, and/or at 20 weeks, and/or at 24
weeks after treatment start, respectively.

5. The method according to any one of claims 1 to 3,
wherein the gain of letters in the BCVA/ETDRS letter score
is measured at 45 weeks, and/or at 46 weeks, and/or at 47
weeks, and/or at 48 weeks, and/or at 49 weeks, and/or at 50
weeks, and/or at 51 weeks, and/or at 52 weeks, and/or at 53
weeks, and/or at 54 weeks, and/or at 55 weeks, and/or at 56
weeks, and/or at 57 weeks, and/or at 58 weeks, and/or at 59
weeks, and/or at 60 weeks after treatment start, respectively.

6. The method according to any one of claims 1 to 5,
wherein the bispecific antibody is used to prolong the time
to retreatment and/or to prolong the time to loss of visual

acuity and, wherein the retreatment with the bispecific
antibody is administered in case of a disease activity which
is determined as

Central Subfield Thickness (CST) increase by =50 pm;

and/or

Best Corrected Visual Acuity (BCVA/ETDRS) decrease

by =5 letters.

7. The method according to any one of claims 1 to 6,
wherein the bispecific antibody is administered following a
treatment initiation of 3 to 7 monthly administrations.

8. The method according to any one of claims 1 to 7,
wherein the ocular vascular disease is selected from the
group of: wet age-related macular degeneration (wet AMD),
neovascular AMD, diabetic macular edema (DME), cystoid
macular edema (CME), non-proliferative diabetic retinopa-
thy (NPDR), proliferative diabetic retinopathy (PDR),
macular edema secondary to central retinal vein occlusion,
secondary to hemiretinal vein occlusion or secondary to
branch vein occlusion, retinitis, conjunctivitis, uveitis, chor-
oiditis, choroidal neovascularization (CNV) secondary to
ocular inflammation including secondary to ocular histo-
plasmosis or presumed histoplasmosis or choroiditis; myo-
pic choroidal neovascularization (mCNV), choroidal neo-
vascularization secondary to trauma, retinopathy of
prematurity and rubeosis iridis/rubeotic glaucoma.

9. The method according to of claim 8, wherein the ocular
vascular disease is DME.

10. The method according to claim 8, wherein the ocular
vascular disease is wet AMD or neovascular AMD.

11. The method according to any one of claims 1 to 10,
wherein the a bispecific antibody which binds to VEGF and
to human ANG-2 is a VEGF antagonist/inhibitor and an
ANG?2 antagonist/inhibitor or inhibits binding of VEGF to
its receptor VEGFR and inhibits binding of ANG2 to its
receptor TIE2.

12. The method according to any one of claims 1 to 11,
wherein the bispecific antibody is administered every 10 to
12 weeks.
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13. The method according to any one of claims 1 to 11,
wherein the bispecific antibody is administered every 11 to
13 weeks
14. The method according to any one of claims 1 to 11,
wherein the bispecific antibody is administered every 12 to
14 weeks.
15. The method according to any one of claims 1 to 11,
wherein the bispecific antibody is administered every 13 to
15 weeks.
16. The method according to any one of claims 1 to 11,
wherein the bispecific antibody is administered every 14 to
16 weeks.
17. The method according to any one of claims 1 to 16,
wherein the bispecific antibody which binds to human
VEGF and to human ANG2 is a bispecific, bivalent anti-
VEGF/ANG2 antibody comprising a first antigen-binding
site that specifically binds to human VEGF and a second
antigen-binding site that specifically binds to human ANG-
2, wherein
i) said first antigen-binding site specifically binding to
VEGF comprises in the heavy chain variable domain a
CDR3H region of SEQ ID NO: 1, a CDR2H region of
SEQ ID NO: 2, and a CDR1H region of SEQ ID NO:3,
and in the light chain variable domain a CDR3L region
of SEQ ID NO: 4, a CDR2L region of SEQ ID NO:5,
and a CDRI1L region of SEQ ID NO:6; and
i1) said second antigen-binding site specifically binding to
ANG-2 comprises in the heavy chain variable domain
a CDR3H region of SEQ ID NO: 9, a CDR2H region
of, SEQ ID NO: 10, and a CDR1H region of SEQ ID
NO: 11, and in the light chain variable domain a
CDR3L region of SEQ ID NO: 12, a CDR2L region of
SEQ ID NO: 13, and a CDRI1L region of SEQ ID NO:
14, and wherein

iii) the bispecific antibody comprises a constant heavy
chain region of human IgG1 subclass comprising the
mutations 1253 A, H;, A, and H,;5A and the mutations
L.234A, [.235A and P329G (numberings according to
EU Index of Kabat).

18. The method according to claim 17, wherein

i) said first antigen-binding site specifically binding to
VEGF comprises as heavy chain variable domain VH
an amino acid sequence of SEQ ID NO: 7, and as light
chain variable domain VL. an amino acid sequence of
SEQ ID NO: 8, and

i1) said second antigen-binding site specifically binding to
ANG-2 comprises as heavy chain variable domain VH
an amino acid sequence of SEQ ID NO: 15, and as light
chain variable domain VL. an amino acid sequence of
SEQ ID NO: 16.

19. The method according to claim 18, wherein the
bispecific antibody which binds to human VEGF and human
ANG?2 comprises the amino acid sequences of SEQ ID NO:
17, of SEQ ID NO: 18, of SEQ ID NO: 19, and of SEQ ID
NO: 20.

20. The method according to any one of claims 17 to 19,
wherein the bispecific antibody is administered in a dose of
about 5 to 7 mg.

21. The method according to any one of claims 17 to 19,
wherein the bispecific antibody is administered in a dose of
about 6 mg.

22. The method according to claim 20 or 21, wherein the
bispecific antibody is administered at a concentration of
about 30 mg/ml.

23. The method according to claim 20 or 21, wherein the
bispecific antibody is administered at a concentration of
about 120 mg/ml.
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24. The method according to any one of the claims 1 to 23
wherein patients suffering from an ocular vascular disease
have not been previously treated with anti-VEGF treatment
(e.g monotherapy).

25. The method according to any one of claims 1 to 23
wherein patients suffering from an ocular vascular disease
have been previously treated with anti-VEGF treatment (e.g
monotherapy).

26. The method according to any one of the preceding
claims wherein the ocular vascular disease is DME and the
treatment of patients suffering from DME includes a fixed
every 8th week (Q8W) dosing schedule following treatment
initiation.

27. The method according to any one of the preceding
claims wherein the ocular vascular disease is DME and the
treatment of patients suffering from DME includes a fixed
Q12W dosing schedule following treatment initiation.

28. The method according to claim 27 wherein, following
the treatment initiation, first one dose cycle of Q8W follows
before the fixed Q12W dosing schedule.

29. The method according to any one of the preceding
claims wherein the ocular vascular disease is DME and the
treatment of patients suffering from DME includes follow-
ing treatment initiation a dosing schedule that extends the
administration interval in stable absence of disease, or
shortens the interval if there is disease activity.

30. The method according to claim 29 wherein such
dosing schedule includes that the patient receives Q8W or
QI12W or Q16W dosing, dependent on their disease state.

31. The method according to claim 28 or 29, wherein the
stable absence of disease is determined as

Central Subfield Thickness (CST) increased by <50 pm;

and/or

Best Corrected Visual Acuity (BCVA/ETDRS) decreased

by <5 letters

and the disease activity is determined as

Central Subfield Thickness (CST) increased by =50 pm;

and/or

Best Corrected Visual Acuity (BCVA/ETDRS) decreased

by =5 letters.

32. The method according to claim 28 or 29, wherein the
stable absence of disease is determined as

Central Subfield Thickness (CST) is below about 300 pm

(In one embodiment below 325 um measured by spec-
tral domain optical coherence tomography (SD-OCT)
with a Spectralis™ device; in one embodiment below
315 pm measured by spectral domain optical coherence
tomography (SD-OCT) with a Cirrus’ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Topcon™ device; in one embodiment below 295 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Optovue™ device),

and the disease activity is determined as

Central Subfield Thickness (CST) is above about 300 pm

(In one embodiment above 325 um measured by spec-
tral domain optical coherence tomography (SD-OCT)
with a Spectralis™ device; in one embodiment above
315 pm measured by spectral domain optical coherence
tomography (SD-OCT) with a Cirrus™ device; in one
embodiment above 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Topcon™ device; in one embodiment above 295 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Optovue™ device).

33. The method according to any one of the preceding
claims wherein the treatment of patients suffering from
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AMD includes following treatment initiation a dosing
schedule that extends the administration interval in stable
absence of disease, or shortens the interval if there is disease
activity.

34. The method according to claim 33 wherein such
dosing schedule includes that the patient receives Q8W or
QI12W or Q16W dosing, dependent on their disease state.

35. The method according to claim 33 or 34, wherein the
stable absence of disease is determined as

Central Subfield Thickness (CST) increased by <50 um;

and/or

Best Corrected Visual Acuity (BCVA/ETDRS) decreased

by <5 letters

and the disease activity is determined as

Central Subfield Thickness (CST) increased by >50 um;

and/or

Best Corrected Visual Acuity (BCVA/ETDRS) decreased

by >5 letters.

36. The method according to claim 33 or 34, wherein the
stable absence of disease is determined as

Central Subfield Thickness (CST) is below about 300 um

(In one embodiment below 325 um measured by spec-

Dec. 28, 2023

tral domain optical coherence tomography (SD-OCT)
with a Spectralis™ device; in one embodiment below
315 pm measured by spectral domain optical coherence
tomography (SD-OCT) with a Cirrus™ device; in one
embodiment below 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Topcon™ device; in one embodiment below 295 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Optovue™ device),

and the disease activity is determined as

Central Subfield Thickness (CST) is above about 300 pm
(In one embodiment above 325 um measured by spec-
tral domain optical coherence tomography (SD-OCT)
with a Spectralis™ device; in one embodiment above
315 pm measured by spectral domain optical coherence
tomography (SD-OCT) with a Cirrus™ device; in one
embodiment above 315 um measured by spectral
domain optical coherence tomography (SD-OCT) with
a Topcon™ device; in one embodiment above 295 pm
measured by spectral domain optical coherence tomog-
raphy (SD-OCT) with a Optovue™ device).
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