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Abstract 

Significant scientific advances in immunotherapy and targeted therapy approaches have improved clinical outcomes 
and increased treatment options for patients with genitourinary (GU) malignancies. We highlight the clinical trial 
developments released at the ASCO 2023 annual meeting, including PARP inhibitors for prostate cancer, antibody 
drug conjugates and fibroblast growth factor receptor inhibitors for urothelial cancer, and HIF2a inhibitors for renal 
cell carcinoma. Novel agents such as bispecific antibodies, chimeric antigen receptor T-cells, and radiopharmaceu-
ticals are currently in early phase development and also have high potential impact for the GU cancer landscape. 
With more treatment options, the field will need to define best treatment sequencing to optimize outcomes for each 
patient.

Introduction
Therapeutic advances in genitourinary (GU) malignan-
cies have progressed rapidly. Prostate cancer has seen 
multiple combination treatments in upfront metastatic 
hormone sensitive disease, as well as the addition of 
PARP inhibitors for castration resistant prostate can-
cer with homologous recombination repair defects. In 
urothelial cancer, the advent of antibody drug conju-
gates and fibroblast growth factor receptor inhibitors 
have added multiple therapeutic options in the advanced 
setting, and many are under investigation in the local-
ized setting. In kidney cancer, combination regimens of 
immune checkpoint inhibitor (IO) with or without vas-
cular endothelial growth factor receptor-tyrosine kinase 
inhibitors (VEGFR-TKIs) have become standard of care, 
and novel agents such as HIF2a inhibitors hold much 

promise. We summarize recent therapeutic updates in 
GU cancers at the ASCO 2023 annual meeting.

Prostate
Several trials highlighting novel treatments under inves-
tigation (including PSMA-directed radionuclide therapy, 
PARP inhibitors, immunotherapy, bispecific antibodies, 
and CAR T-cells) were featured (Table  1). In addition, 
further data from two previously published major phase 
3 trials (PEACE-1, TALAPRO-2) with potentially prac-
tice-changing implications were presented [1, 2].

Late-breaking data from PEACE-1 evaluating the 
impact of radiotherapy in first-line patients with de novo 
metastatic castration sensitive prostate cancer (mCSPC) 
showed a statistically significant increase in the co-
primary endpoint of rPFS in patients with low-volume 
mCSPC who received standard of care (SOC) + abira-
terone + radiotherapy compared to SOC + abiraterone 
(median 7.5 versus 4.4  years, p = 0.02) [15]. There was 
no statistically significant rPFS benefit when radiother-
apy was added to SOC alone. The co-primary endpoint 
of overall survival (OS) was not statistically significantly 
improved between the cohorts, although it is difficult to 
show an OS improvement in this patient population. Sec-
ondary endpoints of castration resistance-free survival 

*Correspondence:
Tian Zhang
tian.zhang@utsouthwestern.edu
1 Division of Hematology and Oncology, Department of Internal 
Medicine, UT Southwestern Medical Center, Dallas, TX 75390, USA
2 Department of Radiation Oncology, UT Southwestern Medical Center, 
Dallas 75235, USA

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13045-023-01511-8&domain=pdf


Page 2 of 8Qin et al. Journal of Hematology & Oncology          (2023) 16:112 

Ta
bl

e 
1 

N
ov

el
 re

gi
m

en
s 

un
de

r i
nv

es
tig

at
io

n—
pr

os
ta

te
 c

an
ce

r h
ig

hl
ig

ht
s 

fro
m

 A
SC

O
 2

02
3

Re
fe

re
nc

e 
nu

m
be

r
Ph

as
e

In
te

rv
en

tio
n

n
Po

pu
la

tio
n

N
ot

es

[3
]

(P
SM

A
dd

iti
on

)
3 (a

ct
iv

e)

17
7 Lu

-P
SM

A
-6

17
 e

ve
ry

 6
 w

ee
ks

 
up

 to
 6

 c
yc

le
s +

 S
O

C
 (A

RP
I +

 A
D

T)
11

26
 (p

la
nn

ed
)

m
C

SP
C

 w
ith

 P
SM

A
 p

os
iti

ve
 

di
se

as
e 

an
d 

w
ith

ou
t r

ap
id

 tu
m

or
 

pr
og

re
ss

io
n,

 fi
rs

t-
lin

e

Pr
im

ar
y 

en
dp

oi
nt

: r
PF

S
PS

M
A

 p
os

iti
vi

ty
 d

et
er

m
in

ed
 

by
 68

G
a-

PS
M

A
-1

1 
PE

T/
C

T

[4
]

(B
XC

L7
01

)
2b (a

ct
iv

e)
BX

C
L7

01
 (d

1-
14

) +
 p

em
br

ol
i-

zu
m

ab
 (d

1)
 g

iv
en

 o
ve

r 2
1 

da
y 

cy
cl

es

60
 (p

la
nn

ed
)

m
C

RP
C

 w
ith

 s
m

al
l c

el
l n

eu
ro

en
-

do
cr

in
e 

ph
en

ot
yp

e,
 p

ro
gr

es
si

on
 

on
 a

t l
ea

st
 o

ne
 li

ne
 o

f p
rio

r 
cy

to
to

xi
c 

th
er

ap
y

Pr
im

ar
y 

en
dp

oi
nt

: r
es

po
ns

e 
ra

te
BX

C
L7

01
 is

 a
 d

ip
ep

tid
yl

 p
ep

tid
as

e 
in

hi
bi

to
r t

he
or

iz
ed

 to
 tr

ig
ge

r 
in

fla
m

m
as

om
e 

an
d 

aff
ec

t i
m

m
un

e 
pr

im
in

g
Co

m
pa

ris
on

 a
rm

 is
 B

XC
L7

01
 

m
on

ot
he

ra
py

[5
]

(P
RI

M
E-

C
U

T)
2

D
oc

et
ax

el
 (t

w
o 

cy
cl

es
) f

ol
-

lo
w

ed
 b

y 
ce

m
ip

lim
ab

 (d
1)

 
gi

ve
n 

ov
er

 2
1 

da
y 

cy
cl

es

20
m

C
SP

C
, fi

rs
t-

lin
e 

th
er

ap
y

Pr
im

ar
y 

en
dp

oi
nt

: u
nd

et
ec

ta
bl

e 
PS

A
 a

t 6
 m

on
th

s
Pr

im
ar

y 
en

dp
oi

nt
 n

ot
 m

et
 (1

0%
 

co
m

pa
re

d 
to

 p
re

sp
ec

ifi
ed

 h
is

to
ri-

ca
l r

at
e 

of
 3

2%
)

[6
]

(M
AV

ER
IC

K)
2 (a

ct
iv

e)
A

bi
ve

rt
in

ib
 (2

00
 m

g 
BI

D
) +

 a
bi

ra
-

te
ro

ne
 (1

00
0 

m
g 

qd
)

10
0

(p
la

nn
ed

)
m

C
RP

C
 w

ith
 H

SD
3B

1(
12

45
C

) 
al

le
le

, t
w

o 
co

ho
rt

s 
(a

bi
ra

te
ro

ne
-

na
iv

e 
an

d 
ab

ira
te

ro
ne

-p
ro

gr
es

s-
in

g)

Pr
im

ar
y 

en
dp

oi
nt

: 6
-m

on
th

 rP
FS

H
SD

3B
1(

12
45

C
) a

lle
le

 p
re

se
nt

 
in

 u
p 

to
 5

0%
 o

f p
at

ie
nt

s. 
M

is
se

ns
e 

in
 c

or
re

sp
on

di
ng

 e
nz

ym
e 

ca
us

es
 

up
-r

eg
ul

at
io

n 
in

 ra
te

-li
m

iti
ng

 
st

ep
 o

f e
xt

ra
go

na
da

l a
nd

ro
ge

n 
bi

os
yn

th
es

is
A

bi
ve

rt
in

ib
 is

 a
 T

KI
 th

at
 in

hi
bi

ts
 

ph
os

ph
or

yl
at

io
n 

of
 th

e 
ab

ov
e 

en
zy

m
e

[7
]

(t
al

az
op

ar
ib

/t
em

oz
ol

om
id

e)
1b

/2
(p

ha
se

 1
b 

ac
cr

ua
l c

om
pl

et
e,

 
ph

as
e 

2 
ac

tiv
e)

Ta
la

zo
pa

rib
 (d

1-
6)

 +
 te

m
oz

ol
o-

m
id

e 
(d

2-
8)

 g
iv

en
 o

ve
r 2

8 
da

y 
cy

cl
es

13 (p
ha

se
 1

)
55 (p

ha
se

 2
, p

la
nn

ed
)

m
C

RP
C

 w
ith

ou
t D

N
A

 d
am

ag
e 

re
pa

ir 
m

ut
at

io
ns

, p
ro

gr
es

si
on

 
on

 a
t l

ea
st

 o
ne

 A
RP

I

Pr
im

ar
y 

ob
je

ct
iv

e 
(p

ha
se

 1
): 

sa
fe

ty
. 

H
em

at
ol

og
ic

 to
xi

ci
ty

 w
as

 id
en

ti-
fie

d 
as

 th
e 

D
LT

Pr
im

ar
y 

en
dp

oi
nt

 (p
ha

se
 2

): 
ov

er
al

l 
re

sp
on

se
 ra

te

[8
]

(C
O

M
RA

D
E)

1/
2

(p
ha

se
 1

 a
cc

ru
al

 c
om

pl
et

e,
, 

ph
as

e 
2 

ac
tiv

e)

O
la

pa
rib

 (2
00

 m
g 

BI
D

) +
 ra

di
um

-2
23

 (e
ve

ry
 

4 
w

ee
ks

 ×
 6

 c
yc

le
s)

12
 (p

ha
se

 1
)

13
3 

(p
ha

se
 2

, p
la

nn
ed

)
m

C
RP

C
 w

ith
 ≥

 2
 b

on
e 

m
et

as
ta

si
s, 

an
y 

lin
e

Pr
im

ar
y 

ob
je

ct
iv

e 
(p

ha
se

 1
): 

de
te

r-
m

in
at

io
n 

of
 M

TD
Pr

im
ar

y 
en

dp
oi

nt
 (p

ha
se

 2
): 

rP
FS

A
ny

 H
RR

 s
ta

tu
s 

al
lo

w
ed

 in
 th

is
 

st
ud

y

[9
]

(D
U

ET
)

1/
2

(a
ct

iv
e)

Ra
di

um
-2

23
 (w

ee
ks

 0
, 4

, 8
) 

al
te

rn
at

in
g 

w
ith

 17
7 Lu

-P
SM

A
-6

17
 

(w
ee

ks
 6

, 1
2)

8 (p
la

nn
ed

)
m

C
SP

C
 w

ith
 lo

w
 v

ol
um

e 
(2

–5
 

bo
ne

 m
et

as
ta

se
s, 

0–
3 

ly
m

ph
 

no
de

 m
et

as
ta

se
s)

 a
nd

 P
SA

 d
ou

-
bl

in
g 

tim
e 

<
 6

 m
on

th
s, 

oc
cu

rr
in

g 
fo

llo
w

in
g 

pr
io

r c
ur

at
iv

e 
in

te
nt

 
tr

ea
tm

en
t (

su
rg

er
y 

or
 ra

di
at

io
n)

Pr
im

ar
y 

ob
je

ct
iv

e:
 fe

as
ib

ili
ty

/
sa

fe
ty

 o
f r

ad
iu

m
-2

23
 a

lte
rn

at
in

g 
w

ith
 17

7 Lu
-P

SM
A

-6
17



Page 3 of 8Qin et al. Journal of Hematology & Oncology          (2023) 16:112  

Ta
bl

e 
1 

(c
on

tin
ue

d)

Re
fe

re
nc

e 
nu

m
be

r
Ph

as
e

In
te

rv
en

tio
n

n
Po

pu
la

tio
n

N
ot

es

[1
0]

(t
ild

ra
ki

zu
m

ab
)

1/
2

(a
ct

iv
e)

Ti
ld

ra
ki

zu
m

ab
 +

 a
bi

ra
te

ro
ne

 
ac

et
at

e
10 (p

ha
se

 1
, p

la
nn

ed
)

25 (p
ha

se
 2

, p
la

nn
ed

)

m
C

PR
C

, p
rio

r p
ro

gr
es

si
on

 
on

 A
D

T 
+

 a
bi

ra
te

ro
ne

 a
nd

/
or

 e
nz

al
ut

am
id

e

Pr
im

ar
y 

ob
je

ct
iv

e 
(p

ha
se

 1
): 

M
TD

 
an

d 
RP

2D
 d

et
er

m
in

at
io

n
Pr

im
ar

y 
en

dp
oi

nt
 (p

ha
se

 2
): 

ov
er

al
l 

re
sp

on
se

 ra
te

Ti
ld

ra
ki

zu
m

ab
 is

 a
n 

IL
-2

3 
in

hi
bi

to
r. 

IL
-2

3 
bl

oc
ka

de
 h

as
 b

ee
n 

sh
ow

n 
to

 re
ve

rs
e 

re
si

st
an

ce
 to

 A
RP

I 
in

 v
iv

o

[1
1]

(C
A

BI
O

S)
1b (a

ct
iv

e,
 in

te
rim

 a
na

ly
si

s)
Ca

bo
za

nt
in

ib
 [2

0 
m

g 
or

 4
0 

m
g 

qd
] +

 n
iv

ol
um

ab
 (e

ve
ry

 
4 

w
ee

ks
) +

 a
bi

ra
te

ro
ne

 (1
00

0 
m

g 
qd

)

17 (in
te

rim
)

m
C

SP
C

, d
e 

no
vo

 o
r r

ec
ur

-
re

nt
 w

ith
ou

t p
rio

r a
bi

ra
te

ro
ne

 
or

 d
oc

et
ax

el

Pr
im

ar
y 

en
dp

oi
nt

: s
af

et
y 

an
d 

to
le

r-
ab

ili
ty

A
t m

ed
ia

n 
fo

llo
w

-u
p 

of
 1

2.
8 

m
on

th
s 

du
rin

g 
in

te
rim

 
an

al
ys

is
, 9

 p
at

ie
nt

s 
re

m
ai

n 
on

 s
tu

dy
 w

ith
 1

 w
ith

dr
aw

al
, 4

 
di

sc
on

tin
ua

tio
ns

 d
ue

 to
 to

xi
c-

ity
, a

nd
 3

 d
is

co
nt

in
ua

tio
ns

 d
ue

 
to

 p
ro

gr
es

si
on

[1
2]

(L
uP

A
RP

)
1 (a

ct
iv

e,
 in

te
rim

 a
na

ly
si

s)

17
7 Lu

-P
SM

A
-6

17
 (e

ve
ry

 
6 

w
ee

ks
 ×

 6
 c

yc
le

s)
 +

 o
la

pa
rib

48 (p
la

nn
ed

)
m

C
RP

C
 a

nd
 h

ig
h 

PS
M

A
 e

xp
re

s-
si

on
 (S

U
Vm

ax
 ≥

 1
5 

at
 s

ite
 o

f d
is

-
ea

se
 a

nd
 ≥

 1
0 

at
 o

th
er

 s
ite

s)
, p

rio
r 

th
er

ap
y 

al
lo

w
ed

Pr
im

ar
y 

ob
je

ct
iv

e:
 e

st
ab

lis
hi

ng
 D

LT
 

an
d 

RP
2D

In
te

rim
 a

na
ly

si
s 

sh
ow

in
g 

m
os

t 
co

m
m

on
 G

1-
2 

to
xi

ci
ty

 w
as

 x
er

os
-

to
m

ia
 (8

3%
), 

na
us

ea
, (

62
%

), 
fa

tig
ue

 
(3

4%
) a

nd
 c

on
st

ip
at

io
n 

(3
1%

). 
18

/2
9 

pa
tie

nt
s 

in
 in

te
rim

 a
na

ly
si

s 
w

ith
 a

t l
ea

st
 5

0%
 re

du
ct

io
n 

in
 P

SA

[1
3]

(P
ro

Sp
er

A
)

1 (a
ct

iv
e)

CC
-1

24
–4

2
(d

os
e-

es
ca

la
tio

n,
 p

la
nn

ed
)

14 (d
os

e 
ex

pa
ns

io
n,

 p
la

nn
ed

)

Lo
w

-r
is

k 
bi

oc
he

m
ic

al
 re

cu
rr

en
ce

 
af

te
r p

ro
st

at
ec

to
m

y 
or

 ra
di

at
io

n
Pr

im
ar

y 
ob

je
ct

iv
e:

 id
en

tifi
ca

tio
n 

of
 M

TD
 a

nd
 R

P2
D

CC
-1

 is
 a

 P
SM

A
xC

D
3 

bi
sp

ec
ifi

c 
an

tib
od

y.
 C

C
-1

 is
 a

ls
o 

be
in

g 
ev

al
ua

te
d 

in
 a

 s
ep

ar
at

e 
ph

as
e 

I 
tr

ia
l f

or
 m

C
RP

C

[1
4]

(P
SC

A
 C

A
R-

T)
1

PS
C

A
-t

ar
ge

te
d 

4-
1B

B 
co

-s
tim

u-
la

te
d 

C
A

R-
T

14
m

C
RP

C
, p

ro
gr

es
si

on
 a

ft
er

 a
t l

ea
st

 
1 

pr
io

r A
RP

I
Pr

im
ar

y 
ob

je
ct

iv
e:

 e
st

ab
lis

hi
ng

 D
LT

 
(c

ys
tit

is
)

Ly
m

ph
od

ep
le

tin
g 

ch
em

ot
he

ra
py

 
w

as
 n

ec
es

sa
ry

 fo
r g

re
at

er
 C

A
R 

T 
ex

pa
ns

io
n;

 lo
w

er
 d

os
es

 o
f l

ym
-

ph
od

ep
le

tin
g 

ch
em

ot
he

ra
py

 
re

du
ce

d 
to

xi
ci

ty
 w

ith
ou

t c
le

ar
 

im
pa

ct
 o

n 
ex

pa
ns

io
n

PS
M

A 
Pr

os
ta

te
-s

pe
ci

fic
 m

em
br

an
e 

an
tig

en
, S

O
C 

St
an

da
rd

 o
f c

ar
e,

 A
RP

I A
nd

ro
ge

n 
re

ce
pt

or
 p

at
hw

ay
 in

hi
bi

to
r, 

AD
T 

A
nd

ro
ge

n 
de

pr
iv

at
io

n 
th

er
ap

y,
 m

CS
PC

 M
et

as
ta

tic
 c

as
tr

at
io

n 
se

ns
iti

ve
 p

ro
st

at
e 

ca
nc

er
, r

PF
S 

Ra
di

og
ra

ph
ic

 
pr

og
re

ss
io

n 
fr

ee
 s

ur
vi

va
l, 

m
CR

PC
 M

et
as

ta
tic

 c
as

tr
at

io
n 

re
si

st
an

t p
ro

st
at

e 
ca

nc
er

, T
KI

 T
yr

os
in

e 
ki

na
se

 in
hi

bi
to

r, 
H

RR
 H

om
ol

og
ou

s 
re

co
m

bi
na

tio
n 

re
pa

ir,
 M

TD
 M

ax
im

um
 to

le
ra

te
d 

do
se

, D
LT

 D
os

e-
lim

iti
ng

 to
xi

ci
ty

, R
P2

D
 

Re
co

m
m

en
de

d 
ph

as
e 

2 
do

se
, P

SC
A 

Pr
os

ta
te

 s
te

m
 c

el
l a

nt
ig

en
, C

AR
-T

 C
hi

m
er

ic
 a

nt
ig

en
 re

ce
pt

or
 T

-c
el

l



Page 4 of 8Qin et al. Journal of Hematology & Oncology          (2023) 16:112 

Ta
bl

e 
2 

N
ov

el
 re

gi
m

en
s 

un
de

r i
nv

es
tig

at
io

n—
ur

ot
he

lia
l c

an
ce

r h
ig

hl
ig

ht
s 

fro
m

 A
SC

O
 2

02
3

Re
fe

re
nc

e 
nu

m
be

r
Ph

as
e

In
te

rv
en

tio
n

n
Po

pu
la

tio
n

O
RR

m
PF

S
m

O
S

Sa
fe

ty

[1
7]

EV
10

3
1b

/2
En

fo
rt

um
ab

 v
ed

ot
in

 +
 P

em
br

ol
i-

zu
m

ab
45

Pa
tie

nt
s 

w
ith

 m
et

as
ta

tic
 u

ro
th

el
ia

l 
ca

rc
in

om
a 

w
ho

 w
er

e 
ci

sp
la

tin
 

in
el

ig
ib

le

73
.3

%
 (5

8.
1–

85
.4

)
12

.7
 m

os
26

.1
 m

os
64

.4
%

 w
ith

 G
ra

de
 II

I t
ox

ic
ity

, p
rim

ar
-

ily
 e

le
va

te
d 

lip
as

e,
 m

ac
ul

o-
pa

pu
la

r 
ra

sh
, a

nd
 fa

tig
ue

[1
8]

TH
O

R
3

Er
da

fit
in

ib
 v

er
su

s 
ch

em
ot

he
ra

py
 

(in
ve

st
ig

at
or

’s 
ch

oi
ce

) i
n 

pa
tie

nt
s 

w
ith

 F
G

FR
al

t

26
6

Pa
tie

nt
s 

w
ith

 u
ro

th
el

ia
l c

ar
ci

no
m

a 
w

ith
 F

G
FR

al
t o

n 
2n

d 
or

 3
rd

 li
ne

 
th

er
ap

y

45
.6

 v
er

su
s 

11
.5

5.
6 

ve
rs

us
 2

.7
12

.1
 v

er
su

s 
7.

8 
m

os
Se

rio
us

 tr
ea

tm
en

t-
re

la
te

d 
ev

en
ts

 
13

%
 w

ith
 E

rd
afi

tin
ib

 v
er

su
s 

24
%

 
in

 c
he

m
ot

he
ra

py
 a

rm

[1
9]

N
or

se
2

Er
da

fit
in

ib
 c

om
pa

re
d 

to
 E

rd
afi

-
tin

ib
 +

 C
et

re
lim

ab
 in

 m
et

as
ta

tic
 

ur
ot

he
lia

l c
ar

ci
no

m
a 

w
ith

 p
re

se
nc

e 
of

 F
G

FR
al

t

87
Pa

tie
nt

s 
w

ith
 m

et
as

ta
tic

 u
ro

th
el

ia
l 

ca
rc

in
om

a 
w

ith
 F

G
FR

al
t a

nd
 a

re
 

ci
sp

la
tin

 in
el

ig
ib

le

54
.5

%
 in

 c
om

bi
na

tio
n 

ve
r-

su
s 

44
.2

%
 in

 E
RD

A
 a

lo
ne

10
.9

7 
m

os
 v

er
-

su
s 

5.
62

 m
os

-
1 

de
at

h 
in

 c
om

bi
na

tio
n 

gr
ou

p 
fro

m
 p

ul
m

on
ar

y 
fa

ilu
re

, o
th

er
w

is
e 

no
 a

dd
ed

 to
xi

ci
ty

 w
ith

 a
dd

iti
on

 
of

 C
et

re
lim

ab
 to

 E
RD

A



Page 5 of 8Qin et al. Journal of Hematology & Oncology          (2023) 16:112  

and time to serious genitourinary events were improved 
with the addition of radiotherapy to SOC (± abiraterone) 
in both the low-volume and overall cohorts. Rates of tox-
icity appeared similar between groups receiving radio-
therapy versus those that did not. Overall, these data 
suggest a role for radiotherapy in combination with sys-
temic treatment (particularly in regimens containing abi-
raterone) in patients with low-volume de novo mCSPC.

New data from TALAPRO-2 were presented, evaluating 
enzalutamide + talazoparib versus enzalutamide + pla-
cebo as first-line therapy in patients with metastatic cas-
tration resistant prostate cancer (mCRPC) in a cohort of 
patients specifically selected for homologous recombina-
tion repair (HRR) gene alterations, including 169 patients 
from the original TALAPRO-2 cohort and 230 patients 
enrolled later [16]. The most common HRR gene altera-
tions present were BRCA2 (~ 30–35% of patients) fol-
lowed by ATM, CDK12, CHEK2 (~ 15–25% each) and 
BRCA1 (~ 5%). At a median follow-up of ~ 17  months, 
talazoparib significantly improved the primary end-
point of rPFS compared to placebo (median NR vs. 
13.8 months, HR 0.45; 95% CI 0.33–0.81; p < 0.0001). This 
benefit was greater in patients with a BRCA1/2 altera-
tion (HR 0.20; 95% CI 0.11–0.36; p < 0.0001) as compared 
to those without (HR 0.72; 95% CI 0.49–1.07; p = 0.10). 
Although OS trended toward improvement, the data was 
not yet mature at time of analysis. The primary toxic-
ity noted with the addition of talazoparib was increased 
cytopenias, particularly grade 3/4 anemia which occurred 
in ~ 40% of patients on talazoparib and only 4.5% in the 
placebo group. Dose interruptions (67% versus 37%) and 
dose reductions (56% vs. 6%) were more common in the 
talazoparib group compared to placebo, however rates of 
discontinuation due to adverse events were similar (10% 
versus 7%). Overall, this update from TALAPRO-2 pro-
vides the basis for the FDA approval of first-line therapy 
for mCRPC with HRR alterations of enzalutamide with 
talazoparib. This joins the two other FDA approvals in 
2023 of niraparib-abiraterone (based on MAGNITUDE) 
and olaparib-abiraterone (based on PROPEL), both for 
BRCA1/BRCA2 mutated mCRPC.

Urothelial carcinoma
Antibody drug conjugates (ADC) and fibroblast growth 
factor receptor (FGFR) inhibitors have improved out-
comes in urothelial cancer, and trials combining immu-
notherapy with both drug classes were presented at 
ASCO 2023 (Table 2).

Enfortumab vedotin (EV) was the first ADC that 
received FDA approval in 2019 for patients with 
locally advanced or metastatic urothelial carci-
noma (mUC) who had previously received IOs and 

platinum-containing chemotherapy, based on the 
EV-301 trial [20]. Since its approval, EV has had clear 
implications in the treatment guidelines as a second 
or third line option for patients with mUC. EV-103 is 
a phase 1b/2, open-label, multiple cohort study for 
mUC, and patients enrolled in cohort A had cisplatin-
ineligible mUC treated with EV and pembrolizumab in 
the first-line setting [17]. The objective response rate 
was 73.3% (95% CI 58.1–85.4), and the disease control 
rates were 84.4% (95% CI 70.5–93.5). With prolonged 
follow-up, progression-free survival of this cohort was 
41.4% at 2 years, with median OS at 26.1 months. The 
treatment-related adverse events were primarily ele-
vated lipase (17.8%), maculopapular rash (11.1%), and 
fatigue (11.1%). These data set up the EV-302 trial, a 
randomized phase 3 trial of EV-pembrolizumab com-
pared with standard platinum-based chemotherapy 
in first-line mUC. EV-pembrolizumab improved OS 
(mOS 31.5mo vs. 16.1mo, HR 0.47, 95% CI 0.38–0.58, 
p < 0.00001) as well as PFS (mPFS 12.5mo vs. 6.3mo, HR 
0.45, 95% CI 0.38–0.54, p < 0.00001) [21].

Separately, data from TROPHY-U-01 (phase II, open-
label, multiple cohort study) led to the approval of 
sacituzumab govitecan (ADC against trop-2-express-
ing tumor cells) in patients with mUC refractory to 
first line platinum-based chemotherapy and IOs [22]. 
Finally, disitamab vedotin is the newest ADC target-
ing HER2 that is being studied in phase-II clinical trials 
RC48, which have positive preliminary results.

A significant percentage of about 10–20% of urothe-
lial carcinomas harbor FGFR alterations. Erdafitinib is 
a FGFR inhibitor that was studied first in a phase 2 trial 
and then validated in THOR, a phase 3 randomized 
controlled trial comparing erdafitinib to the standard 
of care chemotherapy (docetaxel vs. vinflunine) [18]. 
Erdafitinib improved OS (median 12.1 vs. 7.8 months), 
PFS (median 5.6  months vs. 2.7  months), and ORR 
(45.6% vs. 11.5%) when compared to chemotherapy. 
Erdafitinib also had fewer serious treatment-related 
adverse events, 13.3% versus 24.1%, and fewer deaths, 1 
versus 6, when compared to the chemotherapy control 
group. Primary grade 3 or 4 toxicities with erdafitinib 
were hyperphosphatemia, diarrhea, stomatitis, and pal-
mar-plantar erythrodysesthesia.

Additionally, the Norse phase 2 study by Siefker-
Radtke et  al. explored the addition of cetrelimab 
(PD-1 inhibitor) to erdafitinib in the first line setting 
in patients who are both FGFR mutated and cisplatin 
ineligible [19]. There was increased ORR of 54.5% at 
12  months in the combination group compared to 
44.2% in the erdafitinib alone group. The median PFS 
was 10.97 months in the combination group compared 
to 5.62 months in the erdafitinib alone arm.
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Renal cell carcinoma
In the treatment of clear cell renal carcinoma (ccRCC), 
there are five first-line doublet options in the treatment 
naïve and multiple single agent/double options in the 
refractory setting available. However, the bases for these 
approved therapies are IO, VEGFR-TKI, and/or mam-
malian target of rapamycin (mTOR) inhibitor. Addi-
tional agents and therapeutic combinations are urgently 
needed, and ASCO 2023 highlighted several currently 
under investigation.

The optimal therapeutic option for patients who have 
progressed on IO therapy has been debated, and the 
phase III CONTACT-03 trial evaluated cabozantinib 
60  mg PO daily (n = 259) with or without atezolizumab 
1200 mg IV every 3 weeks (i.e., IO rechallenge, n = 263) 
in patients with advanced RCC and radiographic pro-
gression on or after IO therapy [23, 24]. At a median 
follow-up of 15.2  months, when comparing atezoli-
zumab-cabozantinib to cabozantinib, no statistically 
significant differences were observed in the primary 
endpoints of PFS (median 10.6 vs. 10.8 months, HR 1.02, 
95% CI 0.83–1.28, p = 0.78) or OS (median 25.7 months 
vs. not evaluable, HR 0.94, 95% CI 0.70–1.27, p = 0.69). 
Increased toxicity was observed in the combination arm, 
which discourages the sequential use of cabozantinib-
atezolizumab immediately after IO progression.

In terms of novel agents, preliminary results from 
arm B5 of the phase I/II KEYMAKER-U03B study were 
reported. In the U03B trial, belzutifan 120 mg PO daily 
(HIF-2a inhibitor) plus lenvatinib 20  mg PO daily was 
given to 30 patients with advanced ccRCC after pro-
gression on IO and VEGFR-TKI [25]. Preliminary effi-
cacy endpoints included ORR of 50% and median PFS 
of 11.2 months. Toxicities were overall manageable with 
HTN (27%) and anemia (17%) being the most common 
grade 3–4 treatment-related adverse events (TRAEs). 
Additional trials with promising efficacy include a phase 
II study of batiraxcept (an AXL inhibitor) ± cabozan-
tinib ± nivolumab (ORR 0% for batiraxcept monotherapy, 
but promising at 36% for batiraxcept with cabozantinib, 
and 55% for the triplet, respectively) and the phase I/
II study of entinostat (histone deacetylase inhibitor) in 
combination with atezolizumab and bevacizumab (up to 
ORR of 60% in IO-naïve cohort) [26, 27]. Other notable 
trials in progress include the phase 1b/2 study of triplet 
therapy with 177Lu-girentuximab (antibody-radioisotope 
targeting carbonic anhydrase IX, which is expressed 
in > 90% of ccRCC tumor cells) combined with cabo-
zantinib and nivolumab, and the phase I/II study of bel-
zutifan with or without palbociclib (CDK 4/6 inhibitor, 
LITESPARK-024) [28, 29].

Though the therapeutic options for ccRCC have made 
significant advances, little improvement has been made 

in the management of non-clear cell renal cell carci-
noma (nccRCC), in part due to its rarity and hetero-
geneity (different tumor types with distinct biological 
entities). Several recent studies suggest combination 
regimens with IO/VEGFR-TKI have reasonable efficacy 
in nccRCC (such as NCT03635892 evaluating cabozan-
tinib plus nivolumab) [30]. An update from the phase II 
KEYNOTE-B61 (NCT04704219) of lenvatinib 20  mg 
PO daily and pembrolizumab 400  mg IV every 6  weeks 
was presented at ASCO 2023 (n = 158, including 59% 
papillary and 18% chromophobe) [30–33]. Overall, ORR 
was achieved in 49% of the patients, with a DCR of 82%, 
median PFS of 17.9  months, and 75% of the respond-
ers retaining their response ≥ 12  months. OS was not 
reached. Adverse events (AEs) were overall similar to 
those observed in the phase III CLEAR study with no 
new safety concern observed [32–34]. As such, KEY-
NOTE-B61 represents the largest trial to investigate IO/
VEGFR-TKI combination in patients with previously 
untreated nccRCC and demonstrates promising antitu-
mor activity of pembrolizumab plus lenvatinib.

Additionally, the interim analysis from the single-arm, 
phase II trial of the triplet combination, cabozantinib/
ipilimumab/nivolumab in treatment naïve patients with 
nccRCC (CaNI trial, NCT04413123) were presented 
[35]. 39 patients received treatment, and at a median 
follow-up of 10.4  months, ORR was 18% with DCR of 
76%. Twelve-month PFS was 51% and 12-month OS was 
79%. Similar to COSMIC-313, where the same triplet was 
given in ccRCC, there was significant toxicity (grade 3/4 
74% with grade 3/4 liver toxicity of 36%) and therapy dis-
continuation rate (21%), potentially contributing to the 
suboptimal efficacy. Thus, there remains a need for alter-
native dosing of current triplet therapy, or novel, more 
tolerable, triplet combinations [35, 36].

Conclusion
Many novel therapies across GU malignancies have 
transformed outcomes for patients with prostate, blad-
der, and kidney cancers. Targeted treatments and anti-
body drug conjugates are heralding an era of precision 
oncology. Optimizing treatment selection and sequenc-
ing of therapies remains a challenge as resistance mecha-
nisms are uncovered.
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