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Systemic Treatment for Metastatic Bladder Cancer

Sun Jin Sym

Division of Hematology and Oncology, Department of Internal Medicine, Gachon University Gil Hospital, Incheon, Korea

Metastatic bladder cancer is generally incurable, with a median survival of 14 to 15 months under a modern chemotherapy
regimen. Cisplatin-based chemotherapy, including the combination regimens methotrexate-vinblastine-doxorubicin-cisplatin and
gemcitabine-cisplatin, are the standard first-line therapy. Despite response rates of 40% to 60% achieved, most patients’ cancers
progress after about 8 months. Second-line single agents have only marginal efficacy after cisplatin-based treatment failure, with
objective response rates of 5% to 20% and a median progression-free survival of only 3 to 4 months. Moreover, there is little evi-
dence that second-line systemic treatment can substantially improve overall survival or quality of life. Agents targeting growth, sur-
vival, and proliferation pathways have been added to cytotoxic therapy with limited added benefits to date. Drugs that modulate the
host immune response to cancer-associated antigens, including immunologic checkpoint blockade by antibodies against pro-
grammed cell death protein-1 or its ligands, appear promising, and multiple new therapeutic approaches are being pursued. In addi-
tion, the receptor tyrosine kinase/Ras pathway and the phosphatidylinositol 3-kinase/protein kinase B/mammalian target of the ra-
pamycin pathway represent potential therapeutic targets for advanced disease, and novel agents are in development. (Korean J Med
2015;89:515-521)
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A& Apolof] Zpol7h BEEA] oF=TtH34]. o]2t MVAC
o] A5 avoe ekl W2 S G| =et
A F28-2 FHSH "ek ol /s g vt =
50l AL °] F 7} 87 SH(Dose-Intensified) MVAC
S Holrh -3t MVACY| 4-¢- & Fesix| =] st
Ll MVACS} H]IL A] F2kgo] AQlom, Bl & ou] Ql=
AEEL] Atol= WESHA ZFloH, 8343 MVAC 84
oA FEEO] B St A Ho] FUHHS] GC W
o paclitaxelS F7}5h= ¥ 79 23] #2482 F7F
T 2k, e P Hol A4 6l AA7HA
MVAC, dose-dense MVAC 18|31 GC 2% 0] cisplatin A&
o] 7FsRHAl7] 50l $2) A3 Ee Aol B &4
o wEeststa o)k

2T Sof e IR 7ol gk AelekE, fAdsh4
A-e] ol ofsf g=getoll gt olsi7t S7kstaL, ol
=351 |28 A7 Wy Eo] A|=E L 3tk Receptor tyrosin
kinase (RTK)/Ras pathway, phosphatidylinositol 3-hydroxy kinase
(PI3K)/Protein kinase B (AKT)/mammalian target of rapamycin
(MTOR) pathway “12]3L cell-cycle checkpoints pathway2] H
5o g WA A high-grade dysplasia THAJo| AR E T
ZEan Qlar o]t MY H HrE BAOR s A=t &
etA A=A QITH7). =3 RS2 MIBCOJ|A] epigenetic
pathway®| odo] Sl= Aoz d&A|ar glom, thefdt
chromatin remodeling genes®] 2124 WH3/} 2T )],
oS HACR sh= A=W EF FUSHA AEL 9l
CHE].
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71kl & 4 sl

Cisplatin> 13/ E= Hol/d W=gehe] Azof qlof &
Zrol E= Aotk ofF 50-70%2] FF BEeES HolH
SO HEZHE oF 13749 HER BusT olrk 40059 4
A B7Rse ek BAE Ao 3 AR MVACS)
GC st ae vt 34 ko4, MVAC H3kary
o] GC Hoka ¥y} vl A 7] &S A 78 AELo]
9001 Ao} Ro|A| SISLEHSITE 104, 95% ALT7F 082-
132; p = 0.75). SATE 548 ol Al GC BgHa¥o] MVAC
ilct oju] 9l kg Wobx, GC Hakao] 2134
= Aold W] At dstetadior o daEa
ATH3].
AHY MVAC R3o] 2|7 TR 95aht 2akgo]
dfat 212, o} el et e de] AlEt e
Het, 25 srE 85745 MVAC 7otk 85
3 MVAC 992 v 25 7180 &2 G-CSFE Fodl+= 4
o=, 8743 MVAC 2¥o] MVACHT} & 9%t
VoS BIon, 9 o] o A&HoR HH5
FAE HoA = o ZidE Ads 29 7d B 4
W3 UEE ATO)N B4 MVAC 20 7|29
MVAC ario] vjal A9 A3 APgE: B5es 2o B
1= ITH6]. kAt o] F MVAC, -8-5-73F MVAC 12|11
GC ilo] Wy Ei= Hol4 Waek o) ule w7}
ojuf, AA| AFAAolA 1LF, A4l 7 o &, A7)
& AsH=dlotEld AaxE < 50 mL/min) 522 13f, o]
3 makrsiska o] kel ot BAP) e A
AR, o]t A9 ciplatin® 22 W SFHE % sl
carboplatin ©. 2 H73M= 2|55 11E 3 & 4= Ut Cisplatin
S Agap] Mt ehe WA ol et Bl
9] AUx} X HEZ gemcitabine-carboplatin 24| E3+Q ¥} me-
thotrexate-vinblastin-carboplatin 34| £3+Q H-& H|wdl= JAF
AtollA = FtErstar] Atolo] FoF AEGkel 9id A
T2 H|s%F A7 aE B¢, gemcitabine-carboplatin 2
Al E3 ao] 34 aWET Rk HollA o 7 At
£ Ho]F2ItH10]. Cisplating tjAl5}o] carboplating: ARg-3F
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o] Atofl M= Hlsgt A AyE Hof F=a1 QIeH11,12].
Paclitaxel?} carboplatin &3 8 H1} MVAC E3ta S v
3= AR 3AF Ao A= paclitaxel ¥} carboplatin -
TdaHoA A& FHo] B w2 AiE HojFlth shA|T
o] A4+ 2 Y] A Al 5o s 27| F=REHSIU
o, T ot 2k FA AR ApolE Lot A A
off w=to] QUTH13]. LA} A2 paclitaxels GC 8o
7Fohs R AES S o] FA] Z Paclitaxel-GC
QHol| Q] ZoF HES-Eo] 55.5%% GC THEL9] 43.6%K T}
7 HEE O, 012 E paclitaxel-GC 2.¥9] 9-H7t FF
NESE] o]} RG] FAFO R olojxl A BUTH6]
sk o] Agold mAkn] AESHe] g Hlo] wz}
AEE Aol T HHE) Woke o A ek Wl
Aol A GC E3Fa o paclitaxel & F+715k= 749 AL
0] ¢ Y5HA = ITK11.5 months vs. 11.9 months; ¢
3= 0.80; 95% AlFF7E 0.66-0.97; p = 0.03). W< 3=
It R Uaf ForstetA| mol pemetrexedE F71oH= At

24 A Aifol w2 pemetrexed?} cisplatin %@:8_‘[”9/]

T HSE o] 66.7%= 7122] X7 Ao} vl A] ujo-
Al WHEQAL, o= FF U} FATA|ER pemetrexed
2} cisplatin E‘thlmoﬂ et o QardrE Ta sl
Sh3lcH 14]

WY = o4 WARLe] o]2} RIS R peme-
trexed 2! taxanes A< 2] °FA|(paclitaxel, docetaxel) 5 TFFSH
ool ST &t 24 QA7) Asigle, o
3 i) R4S Holk el TAOIA] HHE Bl 20%
oJUIZ uf$- AFtE 2FE AT Holil MtJr[IS—17].

o]z} &Jet3lst QM O pemetrexed THE X =2 Tt 4
TR 2A4F A5t Axl, 29F HS-EL 27.7-8%% HIlEQS
uh et 534 Aol A= pemetrexed THER% 2] HEE-
E9| 7% A2 WAEACH18). Paclitaxel B5 X7 oF
10% A wo] ZoF uk-S-Fo| I2te|o] Hplelol|A] o)X} &F9F
spetarjor Ayt A4 ¢= or HIEIOU16],
albumin-bound paclitaxel®] 739 27.7%%] £oF Hl-3-Eo]
ZE 9 TH19]. 71E} 9FA|Z = gemcitabine, ifosfamide ~12]31
oxaliplatin So] T zE AFEgoL, U9 AaE X
2 ATE HrH20-22].

2| A =22 microtubule A A|Q] vinflunine©] platinumo]
ol a=4u] Alsere] o]t
FEsA| BA R FHolA Felol H Itk Vinfluniney} 2|
o] A7) MRS vlwshe tf7FE 34 ATo) A vinflunine

A Hols g T

o7 AmHE Rl A 2F o] AA] A 7E W A
of wlall, Ade] $iFo] 23% FrAEE AHS Bty =
0.04) [23]. & T}E A2 Aol A microtubule modulator
2 ARk erlibuline] 1=, eribulin 9F&E2] A7}
off WA= R oo} 417]5 Ask= Qla] cisplating
el Aol A sl & 4= ek o319

IRES ZHT72.5% BAPL oA A7 R
Pt Ry AR s Al ) 24 ¢
ArITLo| A 38%2] BFS-ES aslT) olzlst Aol
A& Aoz olsl, A WE U3} A EE erlibulin?} GC
2319 W(NCT1126749)2] $1717 }ﬁ—dgg glom ez} A8
of AL Holx IRES AL R erlibulin T A&
o] thFHNCT00355157) A1L7} 213y To]r/}.
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AV N2 4012} 4~8-H(EGFR), HER2/neu (ERBB2) 1
23l Afobx ﬂi AR =84 3 (FGFR-3) 5-& Z3st
RTK/Ras 727} Q24 ujte] whayl 2w o] zlgfo] e
wlo] 9l8o] A&, E3F PIBK/AKT/mTOR 729 W3}
7F @24 %*OHH 3] BHEE= 5 ol
Sl TheFet AlEHEe] A=A Sl

] A7l XHVEGF)S_ B T W A d

QEAT e WA T glgo] dEA il TF E

2 gHow

EGFR FamilyE BXCZ sl= X|&

EGFRO] ¥HId-& @ 2 A u|olo] L of| S olx}&2 e A
SFH24]. EGFR & 3402 He ofe] eple] that A7t
AROLE ALY A& AGAE FA7IA = R dHEA
©] EGFR JA|A|Q gefitinibe U2} stz gz GC &
grayol Wake Aol A T vhsolut =g gt A
7= Holz] £FcH25]. T3 EGFRE] Tharel THAS oAt
O @ 3} gefitinib THE x| Fof| T3t AP ME 27 EIE
HojZ] BrH26]. EGFR THEE 34|91 cetuximabo] 79
o= GC EEra o] =7} A] 2388 B2-8ut Z71A]7] 4,
@ﬂ—rA P AT 4= QISITH2T)

As|otol 4] HER2/neu®] 7hiHd 9l ZZ.o 8.81%0]
A L%HE oItk HER2/neu®] 7Hilad-o &
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kinsse 1nh1b1tor?_l lapatlmb% o) 2} ?'{}%b]—ﬂx] zE ?:P% o]
4 REAIRE SRS Ao B oA WIS ofu] gl
A7 G35 HolFEA]= o5l ARF EGFRYF HER2/neu ] 3
MRS Holt Uy ol X2 mite] S VU 4
9191tH30]. o3t A ATE A= &7 EGFRZ} HERY
new’l THIRE A4S o o3 Fusitaios
lapatinib} docetaxel W32 &7} ZI3=| 11 ¢] 0 B(NCT01382706),
HER2/neu 4= EGFR P A5 tiifo & daf 3¢t
speta Mol T Hhe= HolAY e} ado] i o
Aol iRt A/ RITHINCT00949455) = %13 5
ofth. HER2/neu &Allof gt TE& FAIQ! trastzumab2
HER2/neu”} 1P % SRS YO 2 gemcitabine, carboplatin
sgha el 37k 248 Ao, 17%¢] 3
Z}7F AR o] BEL AL 4= Qi om(5H Q] [ Taf, 267
o] HE Hl2) o]= HER2new7} Ids X EA A}
oA olF A CR sh= 25Tt A7 AE SHAE

Mg AAFRE okl & 4 ATH31

lapatinib

18] 31 paclitaxel

FGFR3Z HXEOR 5l= X|=

FGFR39] ¢4 o] low-grade non-MIBCoj| 4] &
2E|= Aol 1, X WA Ak o) g}x}cﬂ]/\iE
%3 QJrH32]. o]#3t AAL FGFR3 9414 Ho|&

2 sh= A BAF R Wget ARl antHY £ e
AAKgHEL B4A]4E 2| VEGF 48419} FGFR 84|12 B5%
ol A|8}= dovitinibol| ThEF 24F Lol 4] FGFR3 -2} Bio]
7b Qs BAEOA R o] gl Am AFke] Asd B
A BFYCH33]. A 2244 FGFR 4ol st
N2 717do] AR, A Ao R et 5
AA7} AP E| Il o] 2 913 FGFR kinase B4J0] |45 =
Aoz ura ATH34]. ol2g 3 - FGFR3 A4
of ull$- EapH o2 A7l El= Ao A 9lo], M|
Azsro g olal 3t S AT} U= =L grlez dtF
Ao zlsgo] Fastck

AMEITIS X

o=

o= Sl= X|E-VEGF

VEFG @ VEGF =879] 3hiae o Lh A4S

Holw 2y Z3da} weglEo] dHA QItH3s]. VEGF=
S TS tyrosine kinsase A A Q] sunitinibx} sorafenib

o] YA = o)A visgeloll A AtwrH36-38]. Cisplatin
AREof AgkslR| k= HolA] Q 2A T 9f g].x}_,] oz} 3
SFSFA] &= sunitinib 50 mg/dE 45 58 &, 25 Fofsh=
go2 ZUPE 24 AAtoflA] 58%2] Ao A 4] Ol%
Sy ZLQOU—, ZoF AEZEE 8.171 €0 tH36]. Sunitinib 37.
mg/dS TP glo] A4 HEsh B ThE ge] 24 os_;L
A Blsst A7 AIE WoIRULHRT). SHAITE T AT
B sunitinib?] E3FE H7] 93 7] At 7S WEA]

7|A= E3k T ThE TRSR tyrosin kinses 2JA|Sk= (VEGF
receptor, PDGFR, and ¢-KIT) pazopanib< A4l E= #HA
B 240e o= 2 =mofl TR 24 AtolA 17%9] F4F BE
= J—’f’é}ﬂ 7 QISITH39]. EHAAd AAAol Tl At
WFANES T & o, F Y g SRbolA
o= %WH s 2857 54 SRollA Am aE BY

e /\V%‘H ﬁ*"'} 71E8] #2 dA FsteA| R ol
o oAE Foket Betao] it A& mvke of
717 rsz%w el s

Cisplating AME3}7] FA5eE 3115 gA-C 2 bevecizumab
7} gemcitabine-carboplatin 232 o] Tk 24F AT AT}, 49%
of 20F hS D 1307)90] U AEILS el T{40),
o]&3t AyM= 7]& Ha1%¥ gemcitabine-carboplatin 2] 22|
oF T 10342t B2 go) o Tk Zjolch. s
3l o412 gemcitabine-cisplatin ¢+ Q ¥ ]| bevacizumabg 3=
78S o SoF AEZEO] 19.17]¥ 2 ©]= gemcitabine-cisplatin
5] 7]E 147199 S AEE ofn A
H Aafolth4l]. WYY = HolA 24T ol A bev-
acizumab?] 1 FA 0] AL AS vlglo 2 &7 bevacizumab
I GC Hoka ol tieh v |3 34 A7 18 Soltk
(NCT00942331).

¢-MET proto-oncogen-> "-3¢f et ahgof Hedsfo] Q)
<ol ¢efA QlaL, 2/335tEl MET2 VEGFE 843}s}o]
1\1—]?‘&_1,} }\ﬂk]‘]_}. ”‘01:4 /K-]X _% = 1_}\] ]r,]— Et:s'_}- ilﬂ“r tia:ligl
ol METS| S7h= T4 WHE 4713} dego] &
A )tk VEGFR 22} MET A2E 2A|8}= cabozantinibof|
o3t A B AHolA @ 2A T|ok SRR tAro R ZF)
H 24 A 27] AYE B, 48%2] fhAbol|lA YA
O|E(37% A3} HkS, 11% FE Wk2)o] Tzt W s}
Stk MET SA|AIQ cabozantinib JAT-e] 2E Aubrt
J|cei Ak

S e uﬁl
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PIBK/AKT/mTOR H2E HHO=E 5l= X|=

PI3K/AKT/mTOR 727} v|AGA 9 AS5A B n &
Z3) Ao A 2] HelE Holckar & a#A 9Jch mTOR
AA|AQ everolimuso] Tt 27]2] 24k
Hr e = 27%9] S vHES Harstgich42,43]. GC
E35ka W] everolimusE 52713 $154(NCT01182168)2} cisplatin
o] ARgo| HAGIe XS AL 2 everolimus-paclitaxel E-
e Wil everolimus THe 2| B5 v wdh= 34 AGH(NCTO1
215136)7F @A x1¥ Foltk
o1 ot

—
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ZH X=

Non-MIBCo{| 4] bacillus Calmette-GuerinS- ©]-83t
FF A7 F sholthstARE MIBC2}F 4ol

HAx 7o HFt A= oAl 27] @Al & 4= Q.
o phgofl Tolsh= T-cell H 20| WF-L thdRt 5ollA
2] 31 Q) o, cytotoxic T-lymphocyte antigen-4 (CTLA-4)
2} programmed cell death protein-1 (PD-1) = IAE 7=
(PD-VLDZ Ahdsts A&7 ofd dFolA 74 A=
232 Mol 3 gli, FoF W= seickee v 9)
oh o)tz 712] FoF ulal @ A Aol ko] ofg
of o] F7heh el Aol et 71 Wl uhe ol
oS o] hajel Tt Wl M-S BABSHE AL 8
How sk glvh amyuere] Aaaersistae] w
anti-cytotoxic T lymphocyte antigen 4 (CTLA4) antibody$] ipi-
limumabel ok pilot Aol 4 Q1% 53 ek o 9k
£ AT 5 A9k o] AFoIA CTLAG Hehe Faf
Z 21 CD4'TCOS" T-cellS Z7} 274L T8 4= 9,
olefat dglo] AEE FAO| AEAh F 4 G Mol %
SicHa4l. ol weksfal Aol Alsigh PD-LI o4 ol
Aol A PD-L1 ARl 27] A/dd- Aol o5k 20
g 5 107804 FF whgo] TEES Haskich
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