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The role of ctDNA to decide
postoperative treatment in MIBC: are we
ready for prime time?

M. Carmen Mir, MD, PhD, FEBU
Department of Urology; Mount Sinai Icahn School of Medicine, EImhurst/Queens Hospitals
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What is ctDNA?
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cfDNA half life: <2 hours = real time monitoring of tumor burden

Leary et al, Sci Transl Med, 2012; Crowley et al., Nature Reviews Clinical Oncology, 2013, Corcoran et al., New England Journal of Medicine,
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Why is ctDNA important as a Biomarker in Urothelial

Carcinoma?
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ctDNA Assessment — Risk Stratification

v’ Strong association
between ctDNA
detectability and poor
DFS

v’ ctDNA status is better
predictor of DFS than
pCR

Association of Tumor-informed Circulating Tumor DNA Detectability
Before and After Radical Cystectomy with Disease-free Survival in
Patients with Bladder Cancer

John P. Sfakianos ', Arnab Basu"", George Laliotis , Shivaram Cumarasamy®, Jordan M. Rich®,
Ajitha Kommalapati®, Michael Glover“, Tamara Mahmood °, Neeraja Tillu®°, Christopher J. Hoimes ©,
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Matthew D. Galsky™*

167 patients with bladder cancer
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Limitations of ctDNA

1. Sensitivity depends on tumor fraction (low shedding in some NMIBC, small-
volume, or papillary disease)- MDR??

2. Standardization of assays is lacking (different panels, thresholds, platforms)-
Tumor informed ctDNA assays vs non-tumor informed ctDNA

3. Not yet fully integrated into guidelines — but rapidly moving toward clinical
implementation. IMvigor 0117



ctDNA to guide Adjuvant Therapy



—

Adjuvant 10 For high-Risk TCC- Pathological

Neafinitinn/Imanina Fli
\ Intention-to-Treat Population

Disease-free Disease-free
No. of Events/ Survival Survival

o 100+ No. of Patients  at 6 Mo (95% Cl) at 12 Mo (95% Cl)
& 90+ 52

80+
g 704 Nivolumab  170/353 749 (69.9-79.2)  62.8 (57.3-67.8)
[a) 60 Placebo 204/356 60.3 (54.9-65.3) 46.6 (41.1-51.9)
-g < s0- . Nivolumab Hazard ratio for disease recurrence or death,
o 40 et 0.70 (98.22% Cl, 0.55-0.90)
2 . P<0.001
< 304
'E 204
8 10- Over-treatment
[y
e 0 I I I I )

o ree 0T 0 T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Months

No. at Risk
Nivolumab 353 296 244 212 178 154 126 106 85 68 57 51 36 23 20

Placebo 356 248 198 157 134 121 105 94 80 65 54 50 37 22 19 CM-274 Ambassador Imvigor 010

(nivolumab) (Pembrolizumab) (Atezolizumab)

* DFS * DFS e NO DFS/0S
¢ OS trending

Bajorin et al NEJM 2021



—

ctDNA prognostic/predictive of OS w/ adjuvant
atezolizumab- Imvigor 010

DFS based on ctDNA clearance (C1D1+, atezolizumab arm)
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ctDNA prognostic in ABACUS Trial— Neoadjuvant
Atezolizumab
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ctDNA Dynamics in NABUCCO Trial- Neoadjuvant
Ipi/Nivo
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TOMBOLA Trial— ctDNA Guided intervention Trial
in MIBC
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190 patients included Atezolizumab 5 years follow-up

Primary objective:

* Complete response (CR) after treatment with investigational agent
initiated by ctDNA positive status after radical cystectomy.

CR defined as NED - negative ctDNA and no visible metastasis on CT
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patients
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v’ 93 of 166 patients (56%) were ctDNA+ post-
RC

v' 75% were detected < 4 months post RC

v Of the ctDNA- patients, only 2 (3%)
developed metastases on CT-scan
during follow-up



NED (No evidense of disease) (CT and

ctDNA-)
following immunotherapy
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Serial measurements of ctDNA following NAC and RC is a highly

specific method to identify patients that might benefit from early
immunotherapy at a time of minimal metastatic disease




Relapse-Free Survival by ctDNA Status
TOMBOLA vs IMvigor010 (exploratory)
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ctDNA-guided Adjuvant IO Trials

MODERN- pts randomized to
immediate nivo vs when
they become ctDNA positive

IMvigor011- ctDNA positive pts

randomized to atezo vs placebo

Screening Surveillance run-in Treatment
Enroliment starts
N\ CctDNA(+) within Atezolizumab
d 21 months of x 1 year
+ High-risk MIBC crscny
~ pT2-T4a or ypN+ and MO at cystectomy for 0
gl Minimum 6 weeks 1
" .7.'«."23[..',?.'} o ——— posteystocomy | Sl plasmacolcton Placabo
+ Pationts with no prior NAC, must be Indinadiog 0o X1 yoar
cisplatin-ineligible or refuse cisplatin-based
adjuvant o pasEOysaCOMY
+ Post radical surgical resection £14 weeks CONA)
+ No evidence of residual disease
- Tumour sample available for WES U Surveillance as
\ J CtDNA(-) through per S0C
21 months
Stratification factors
« Nodal status (positive vs negative)
+ Tumour stage after cystectomy ($pT2 vs pT3/pT4)
« PD-L1 IHC status (IHC score of IC0/1 vs IC2/3)

+ Time from cystectomy to first ctDNA(+) sample ($20 weeks vs >20 weeks)




ctDNA to guide Bladder
Preservation



ctDNA is Prognostic of Recurrence in MIBC @ any
ctDNA After Cystectomy
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ctDNA Dynamics during NAC prognostic in

ctDNA after RC
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ctDNA and Outcome after NAC

T B R CLINICAL CANCER RESEARCH | TRANSLATIONAL CANCER MECHANISMS AND THERAPY

Circulating tumor DNA analysis in advanced urothelial

carcinoma: insights from biological analysis and extended
clinical foIIow-ugp 3 N i Cell-Free Urine and Plasma DNA Mutational Analysis ®

Sia V. Lindskrog @ ; Karin Birkenkamp-Demtroder @ ; Iver Nordentoft © ; George Laliotis © ; Philippe Lamy @ ; Predicts Neoadl uvant ChemOtherapy ReSponse and o
Emil Christensen © ; Derrick Renner @ ; Tine G. Andreasen @ ; Naja Lange @ ; Shruti Sharma @ ; Adam C. EINaggar @ ; 0utcome in Patients with Muscle-lnvasive Bladder

Minetta C. Liu ® ; Himanshu Sethi © ; Alexey Aleshin ® ; Mads Agerbaek © ; Jargen B. Jensen @ ; Lars Dyrskijot & ©
=+ Author & Article Information

. Correlations and associations in a
= Cohort are not enough to guide
SRSl therapy in an individual patient —

Check f dati . . .
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ctDNA negative : 89% <ypTa/CISNO ctDNA negative : 80% <ypT1NO
All ctDNA positive patients had residual disease

(Signatera) All pCR were ctDNA negative



RETAIN Trial

Major Inclusion Criteria:
+ cT2-T3 NOMO
+ ECOG 0-1

+ Urothelial Predominant Histology Intravesicle Tx
* MFS is defined as the absence of a recurrence of OR
urothelial carcinoma that is >cN1 (more than one Chemo-RT
clinically suspicious pelvic lymph node) or surgically
unresectable local recurrence (e.g., >cT4a) or M1 cy hn 09!' 5 OR
disease. > Cystectomy
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alterations in: Primary Endpoint: Metastasis-free survival (MFS) at 2 years.
- ATM Non-inferiority design with a 14% margin between risk-adapted design
- o (MFS=78%) and standard-of-care (MFS=64%).
‘\\\ . ERCC2 Sample size=70 with an 82% power, Type | error=0.045

A031701: A phase Il study of dose-dense Gemcitabine plus Cisplatin in patients
with muscle-invasive bladder cancer with bladder preservation for those patients
whose tumors harbor deleterious DNA damage response (DDR) gene alterations

€T2T4aNO
bladder cancer cTo/C!

G: Gemcitabine 1000 mg/m? D1|Every 14 DDR del respon:
c:

isplatin 35 mg/m? D 1,2 |days alteration
Li ﬁ ﬁ ﬁ ﬁ ﬁ o
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A A
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246 patients ~
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HOOSIER
HCRN GU16

Mo cystectomy —# KNiva X 4 1165
T Al

Geinitalkne W Twarve hees oo pal AT

[ Cisplatin +
C L Nivglumah
R doyokes

Ll
g -— -

+ Delarmine aszocistan betwasn DDR. panel and
*hersfil® in cCR patiets

Cyslestary

DDR Panel: ERGGZ. SANGE AT, RE1 und TME

Mutation positive
AND

- cT2-T3ND ;
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Carcinoma of Bladder
- ECOG0-1 ¢Ta OR ¢Tis OR
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mmg  ©viclogy ORcTD

TURBT Mivolumab X 3 lbut mutation
—p \d - negative
= AMVAC X3 - -
l L Chema-RT
[4F4 oR
| NGS (Caris): Mutation ' Cystectomy
positive defined as
alterations in: — =73 —
| ATM, RB1, ERCC2 R ETAI N 2

|r Metastasis-free survival (MFS) is defined as the absence of a Primary endpt:
| recurrence of urothelial carcinoma that is =cMN1 (more than ong 2-yr Metastasis-free survival

}

BRca1  Deleterious alterations in one or more of
Alliance BRCA2 these genes will allow patients to be
InOncoloav RADS51C | potentially eligible for the bladder-sparing
arm of the study

FANCC Gopa lyer, MSKCC

| clinically suspicious pelvic lymph node) or surgically unresectable
| local recurrence (e.g., >cT4a) or M1 disease).

Follow-up: 5 years

TURRT= of 3 bisackde T TN, ANAL: ML WGE= rest




ctDNA to guide Perioperative
Treatment
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NIAGARA Trial- Durvalumab NAC

* ctDNA preRC
correlated with no

EFS (combined arms) EFS (per arm) CR
* EFS Benefit if
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ctDNA-vs ctDNA+ HR, 0.42 (95% CI, 0.30-0 60) ctDNA-: D+NAC vs NAC  HR, 0.45 (95% ClI, 0 24-0 84)

ctDNA+: D+NAC vs NAC  HR, 0.73 (95% Cl, 0.51-1.05)

Durvalumab arm = D+NAC; Comparator arm = NAC

= BEP baseline ctDNA+ = 57%

Powles ASCO 2025



Phase 2 :
Feasibility
to [
ctDNA and utDNA randomize e
MRI pelvis Definitive local treatment ***

TURBT + cytology

CT chest/abdo/pelvis 5
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I < < < < < Phase
& ") o S o O
Standard of S ¥ ¥ ¥ oy oy ¥ ¥ ¥ 3:
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care ks
neoadjuvant @ 2yrs
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3 6 9 12 15 18 21 24
-
month

therapy (NAT)
for cT2-
4aNOMO

Restaging

bladder ca

**Definition of cCR:

* Negative MRI (VI-RADS 0-1-2)

* Negative repeat TURBT ( < cT1, no extensive CIS)
* Negative ctDNA

* Negative utDNA *NAT = any SOC regimen approved at time of enrolment (Cisplatin, EV, 10, etc.)
* No mets (negative conventional CT or PET-CT) *** patient/investigator’s choice; Radical cystectomy or TMT

Marie-Pier St-Laurent
UBC
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Take Home Message— ctDNA in MIBC

e CctDNA is the most promising tool we have to tailor adjuvant therapy in MIBC— risk
adapted adjuvant therapy.

e Current evidence shows strong prognostic value and signals of predictive benefit in
guiding immunotherapy.

e But: not ready for “prime time” yet — still awaiting results from ongoing
randomized ctDNA-guided trials (IMvigor 011 @ESMO 2025)

e Limitations apply — standardization assays; definition negative test; timing; costs

For now— use in clinical trial settings, while preparing infrastructure for eventual
adoption.



