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The MRC neoadjuvant trial
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10 year overall survival:
30% versus 36%
HR 0.84 (95% CI 0.72 - 0.99)
p=0.037

International Trialists Collaboration, Lancet 1999 and J Clin Oncol 2011



The SWOG 8710 neoadjuvant trial
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Median overall survival:

46 (C) versus 77 (C+MVAC) months
HR 1.3395% CI1.00-1.76

p=0.05

Grossman H, N Engl J Med, 2003
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ABC Neoadjuvant meta analysis

1.07
0.9
0.8 1
0.7 1
0.6 1
0.51
0.4 4
0.3 1
0.2 4
0.1+

Events Total

—— NeoCT 686 1220
Control 744 1213

0.0

I 1 J 1 I

1 2 3 4 5
Years

10

UNIVERSITY OF
Southampton

{no. events/no. entered)

CcT Control O-E Variance Hazard Ratio
Single agent platinum :
Wallace [2] 59/83 50/76 274 2718 ——t - " ]
Martinez-Pineiro [3] 43/62 38/59 0.33 20.11 —+ : r t i
Raghavan [2] 34/41 37/55 585 16.51 — -
Sub-total 136/186 125/190  8.92 63.80 l@ HR=1.15 (85% C1 0.90-1.47)p=0.264
Platinum-based combinations :
Cortesi unpublished 43/82 41/71 -1.87  20.84 [ P ; |
Grossman [9] 98/158  108/159 -13.61 51.00 f—T————
Bassi [5] 53/102 60/104 -1.95 28.13 [ ™ ]
MRC/EORTC [6] 275/491 301/485 -23.69 143.61 H-.-q
Malmstrom [8] 68/151 84/160 -9.97  37.94 H———+
Sherif [8] 79/158 90/159 -6.37 42.18 H—q——|—|
Sengelov [7] 70/78 60/75 1.79 3196 T
Sub-total 686/1220 744/1213 -55.67 355.65 @ HR=0.86 (95% Cl 0.77-0.95) p=0.003
I
1
Total 822/1406 B869/1403 -46.75 419.45 ‘ HR=0.89 (35% Cl 0.81-0.98) p=0.022
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Advanced Bladder Cancer (ABC) Meta-analysis Collaboration, Eur Urol, 2005
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What to use and who is ‘fit for cisplatin’? Southampton

« Most UK centres use 3-4 cycles of cisplatin/gemcitabine

« A few use accelerated MVAC

« Neither of these were tested in a randomised neoadjuvant phase Ill trial!

« No randomised evidence for benefit for non-cisplatin based regimens (so personally | do not use
them...)

« The definition below is now common in UC trials based on consensus opinion. It is not fully
consistent with the neoadjuvant MRC or ECOG trials (or my personal practice...)

« ECOG performance status > 2

« Creatinine clearance < 60 mL/min
« Grade > 2 hearing loss

« Grade > 2 neuropathy

« NYHA class lll cardiac failure

Galsky, J Clin Oncol, 2011



pCR as a prognostic factor at cystectomy

Overall Survival

PCR rate the most important prognostic factor
38% with chemo vs 15% without in the MVAC trial
——— M-VAC and cystectomy, pTO (14 deaths; median survival, NR)
=== Cystectomy, pTO (6 deaths; median survival, 11.3 yr)
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Grossman H, N Engl J Med, 2003



Subgroups and neoadjuvant chemotherapy benefit >°Uampton

Table 4. Stratified and Unstratified Survival Analysis.*
i value for p
Variable Median Survival P Valuej nteraction or frend
{degrees of freedom)
M-VACand Cystectomy Age (<55, 55-65, >65 years) 077 (1) 0.380
Cystectomy  Alone Sex male, female) 075 (1) 0387
months T category (T2, T3, T4a) 0-88 (1) 0-348
] Histological grade (G1/G2, G3) 8-58 (1) 0.003*
Unstratified 77 46 0.05 Local radical treatment (RT, cystectomy, 001 (2) 0.908
Primary analysis, stratified according 0.06 RT and cystectomy)
‘to age and ‘tumor Stage WHD pEI'fDI'I'I'I-aI'bC.-E status |:|:| 1. Efﬂn:l DC'UE {1]’ 'UEIEE
, . Nodal status (NO, NX) 0002 (1) 0-964
Stratified according to age 0.05 Tumour size (<2 5, 26-5.0, >5 cm) 3.54 (1) 0.080
Age <65 yr 104 67 Renal function (<59, 50-69, >69 [GFR]) 510(1) 0024t
Age =65 yr 61 30
. ) RT-radiotherapy; GFR=-glomerular filtration rate. *In favour of G3 (ie, benefit of
Stratified according to tumor stage 0.05 chematherapy greater in G2 group than in G1/G2 group). tin favour of GFR =69 mL/min
T2 105 75 (ie, chemotherapy becomes more effective than no chemotherapy as GFR increases).
T3orT4a 65 24 Table 3: Results of subgroup analyses

M-VAC and cystectomy, T2 (32 deaths; median survival, 105 mo)

———— Cystectomy, T2 (33 deaths; median survival, 75 mo)
-—-— M-VAC and cystectomy, T3 or T4a (58 deaths; median survival, 65 mo) B
=-ssemmee Cystectomy, T3 or T4a (67 deaths; median survival, 24 mo) 1.0+ “uy 1.0 4 S
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International Trialists Collaboration, Lancet 1999 and J Clin Oncol 2011; Grossman H, N Engl J Med, 2003



Adjuvant chemotherapy Southampton
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No. of patients Time Since Diagnosis (months) HR 0.78 (adjusted 95% C1 056-1.08); p=0-13
Adjuvant chemotherapy == 4203 1067 762 584 405 427 326 193 102 30 1 00 2‘ A‘r é 8‘ 1‘0 1'2
Observation 2,080 1,395 931 703 571 464 320 178 87 28 Number at risk
Deferred 143 83 67 42 21 4
Immediate 141 95 70 44 25 3

Sternberg, Lancet Oncol, 205; Galsky, J Clin Oncol, 2016; ABC Meta-analysis Collaboration, Eur Urol, 2005
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Chemo-radiotherapy versus radiotherapy

Meoadjuvant chemotherapy 1 072
Yes 118 ‘-‘—7 062 (0.35-1.13)
No 242 — 071 (0.46-1.10)
Al patients 360 — 0.68 (0.48-0.96)
DI] 0'2 0!5 1'0 ?IO
The NEW ENGLAND JOURNAL of MEDICINE 100 R —
Better Better
3
ORIGINAL ARTICLE g 75
; Chemoradiotherapy
E .
.g 50 i L T —_
Radiotherapy with or without Chemotherapy = Radiotherapy
in Muscle-Invasive Bladder Cancer 2 .
g 254 Hazard ratio, 0.68 (95% Cl, 0.48—0.96)
Nicholas D. James, M.B., B.S., Ph.D., Syed A. Hussain, M.B., B.S., M.D., g =003
Emma Hall, Ph.D., Peter Jenkins, M.B., B.S., Ph.D., Jean Tremlett, M.Sc., o
Christine Rawlings, M.Sc., Malcolm Crundwell, M.D., B.Chir., 0 1|2 ;1|4 3'5 4'3 5'0 ;.-I;,:

Bruce Sizer, M.B., B.S., Thiagarajan Sreenivasan, M.B., B.S,,
Carey Hendron, M.Sc., Rebecca Lewis, B.Sc., Rachel Waters, M.Sc.,
and Robert A. Huddart, M.B., B.S., Ph.D., for the BC2001 Investigators*

Meonths since Randomization

2 year locoregional disease free survival: 67% vs. 54%
Hazard ratio 0.68 (95% Cl, 0.48 to 0.96; P = 0.03)

104 All Tumor Stages A: BCON High Hypoxia Patients B: BCON Low Hypoxia Patients
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Fewer [ Foskin, Ang M. Roja, Sarem M. Benczen, and Sichele & Ssamders 0.2 g «
S S
P=_104
T T T T T
0 12 24 36 43 £
Time Since Random Allocation {months) Time in Months Time in Manths
Mo. at risk #atrisk #atrisk
AT +COM 184 133 1z 20 a5 ™ RT4 20 21 14 10 8 1 RT33 28 24 19 15 12 6
AT alore 183 131 B4 - 57 30 RT+CON 34 28 26 21 15 11 7 RT+CON 42 34 26 21 17 15 8

Yang, Clin Cancer Res, 2017; James, N Engl J Med, 2012; Hoskin, J Clin Oncol, 2010



POUT - adjuvant chemotherapy for upper tract UC

POUT Trial design

IC R The Institute of
Cancer Research

<3N CANCER Patients with invasive upper tract urothelial carcinoma (UTUC)
ﬁ HESEARCH within 90 days following nephro-ureterectomy

Platinum based

b
“05“&'
Surveillance chemotherapy typed by

Results of POUT - A phase Ill randomised trial of GFR
peri-operative chemotherapy versus surveillance in
upper tract urothelial cancer (UTUC)

('Follow up 3 monthly to 12 months, 6 monthly to 36 months -\

Alison Jane Birtle*, John David Chester, Robert Jones, Mark Johnson, Michaela Hill, Richard )
= P and annually thereafter:

T Bryan, James Catto, Jenny Donovan, Ann French, Chris Harris, Francis Keeley, Roger

Kockelbergh, Thomas Powles, Rachel Todd, Lucy Tregellas, Caroline Wilson, Andrew ﬁ;e;cg-,;iﬁtiﬁsc)h%t imaging, biochemistry & haematology
Winterbottom, Rebecca Lewis, Emma Hall, on behalf of the POUT Investigators
*Chief lnvestigato; ’ ’ - 6 monthly to 24 months: toxicity assessment (CTCAE v4),

cystoscopy (annually thereafter)
3,6, 12,18, 24mths: CT abdo/pelvis (annually thereafter) j

PRESENTED AT: 2018 Genitourinary Cancers Symposium \
Slides are the property of the author. Permission required for reuse

Treatment according to patient and local investigators’
decision at relapse :
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Birtle, GU ASCO 2018, abstract 407



POUT - adjuvant chemotherapy for upper tract UC

Primary endpoint: DFS

Kaplan Meier Survival Curve by Arm
Disease Free Survival
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N at risk (events)
Surveillance 129 (27) 81 (14) 48 (3) 37 (2 30 (20 22 (1) 14
Chemotherapy 131 (11) 100 (3) 79 (8 55 (1) 42 (1) 26 (0) 18

Surveillance Chemotherapy

Variable

Nodal involvement

NO

N+

Planned chemotherapy type
Gem-Cis

Gem-Carbo

Microscopic margin status
Positive

Negative

Overall

Hazard Ratio

N Univariable Hazard Ratio p-value
| 236 0.45(0.28, 0.73) 0.001
" 24 0.85 (0.24, 2.95) 0.80
] 166 0.40 (0.23, 0.73) 0.003
u 94 0.67 (0.33, 1.38) 0.28
. 31 0.56 (0.19, 1.71) 0.31
B 229 0.44 (0.27,0.73) 0.001
i 260 0.49 (0.31, 0.76) 0.001
f T T 1
0.25 0.50 1.0 20

Favours Chemotherapy Favours Surveillance

Birtle, GU ASCO 2018, abstract 407




Cure for non-visceral metastatic disease?
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von der Maase H, J Clin Oncol 2005; von der Maase H, J Clin Oncol 2000; Galsky, J Clin Oncol, 2016




Peri-operative immunotherapy

Neoadjuvant pembrolizumab
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Neoadjuvant atezolizumab

Table 3. Pathologic BResponse to Pembrolizumab
All Treated
Patients PD-L1 CPS PD-L1 CPS
Response (N=560) =10% (n=358) < 10% (h = 15)
Primary end point
Pathologic complete 21 (42) 19 (54.3) 2(13.3)
response, No. (%)
95% CI 2821056.8
Secondary end point
Pathologic 27 (54) 23 (65.7) 4 (2B8.7)
downstaging
to pT=2, Mo. (%)
95% CI* 39.3t068.2

% pCR rate

40%
(95% Cl: 21% - 61%)

29%
(95% CI: 19% - 42%)

16%
(95% CI: 5% - 34%)

PD-L1 positive
10/25

PD-L1 negative
5/31

All comers*
20/68

Pembrolizumab AMBASSADOR Adjuvant
Observation

Atezolizumab IMvigor010 800 Adjuvant
Observation

Nivolumab CheckMate274 640 Adjuvant
Placebo

OS/DFS 2019
DFS 2022
DFS 2020

Necchi, J Clin Oncol, 2018; Powles et al, ASCO 2018, abstract 4506



Expression subtypes, heterogeneity, class switchingSOUthampton

Non-NAC dataset (n = 476) NAC dataset (n =269)
post-NAC
1.04 p < 0.0001 1.04 p = 0.0002 i \ . .
. 5l pre-NAC 29.3% M Basal
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= 2 m B Luminal
5 064 T 0.64 [ Infiltrated Lum.
=]
g 2 | —
= o s
° S
o 0.44 o 0.4 4
0.2+ 0.2 4 m
0.0+ 0.04
0 24 48 72 96 0 24 48 72 96
Time (mo) Time (mo)
Claudin-low W 151 86 45 15 5 B ss 28 10 5 1 H i
‘Basal M ss 30 12 6 @ &7 35 17 6 2 60.6%
Luminal-inf @ 55 19 7 3 1 O a3 16 7 5 2
Luminal [l 101 42 25 11 5 M o7 59 33 16 8
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— 28
e p . iaddr vl
o e <t d 71.4%
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O romar s [E] Potential clinicai tral B o mustion
[ morsampesarabl [ Pathosenic I T . .
B tumar e 4 120)
= i 0 25 50 75 100
Percentage (Count)
| TURBT |
Luminal axis ‘ . Basal axis
| NAC |
s N N
“0810@0'
oto
CC2-Luminal CC3-Immune CC1-Basal CC4-Scar-like
Luminal-like phenotype High immune infiltration Basal-like phenotype Stromal phenotype
(GATA3+ / KRT5/6) Strong immune genes (KRT5/6+ & GATA3-) Weak cancer signals
E E E ‘_ —— t T = #; ‘ts.nk:uw [T Low immune infiltration Weak cancer signals Immune infi Itrated Low proliferation
g | Non-aggresse Low proliferati Moderat iferati Highest proli Favorable prognosis

Seiler et al, Eur Urol, 2017; Thomson et al, Sci Rep, 2017; Seiler et al, Clin Cancer Res, 2018



. Southampton
Conclusions P

« Cisplatin based neoadjuvant combination chemotherapy provides a modest
absolute survival advantage for bladder transitional cell carcinoma

« Adjuvant chemotherapy for bladder cancer has lower level evidence to support its
use but appears to provide a similar benefit

« Adjuvant platinum based chemotherapy extends disease free survival in UTUC

« There are no randomised data to support peri-operative non-cisplatin based
regimens (except in UTUC)

 Immunotherapy has activity in phase Il trials. Level 1 randomised data is awaited
« Radiotherapy outcomes are improved with radio-sensitizers

« Treatment selection holds potential to improve on modest absolute benefits but we
lack prospectively validated predictive biomarkers
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