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Résumé de these :

Contexte : La chimiothérapie néoadjuvante (CNA) a base de cisplatine et la cystectomie
radicale sont le standard de traitement pour les tumeurs de vessie infiltrant le muscle (TVIM)
localisées chez les patients en bon état général. Cependant, la CNA est moins prescrite chez les
patients &gés, principalement par crainte de sa toxicité. Cette étude visait a évaluer la faisabilité
du traitement optimal (CNA et traitement local) chez les patients 4gés de > 75 ans.

Méthodes : Nous avons inclus rétrospectivement des patients agés, provenant de 14 centres
frangais membres du GETUG, ayant recu au moins un cycle de CNA a base de cisplatine pour
une TVIM localisée, entre 2010 et 2022. Le critére principal était la faisabilité du traitement
optimal, évalué par le taux de patients ayant recu au moins 4 cycles de chimiothérapie suivis
d'un traitement local (chirurgie ou radiochimiothérapie). Les critéres secondaires étaient la
sécurité et I'efficacité de la CNA.

Résultats : 156 patients ont été inclus. L'age médian était de 77 ans (de 75 a 96 ans), avec 20%
agés de > 80 ans. Les patients étaient en bon état général : 54% étaient PS 0, avec un taux
médian d'albumine sérique de 39 g/L, et 86% avaient une clairance de la créatinine > 60 ml/min.
69% avaient une TVIM cT2NO. 75 (48%) ont recu du MVVAC dose dense (ddMVAC), 80 (51%)
ont recu du gemcitabine-cisplatine (GC) et un patient a recu du MVAC.

96 patients (62%) ont recu un traitement optimal. 50 patients (32%) ont arrété prématurément
la CNA, en raison de déces (3 patients, dont 2 de cause inconnue), de progressions de la maladie
(4), d'infections (3), de toxicités (34 patients) notamment rénale et hématologique. 134 patients
(86%) ont eu un traitement local. Parmi les 112 patients ayant eu une cystectomie, la réponse
pathologique compléte (pCR) était significativement plus fréquente lorsqu'ils avaient regu > 4
cycles (36/78 = 46% contre 5/34 = 15%, p = 0,002). Le suivi médian depuis le diagnostic était
de 28 mois. La survie sans maladie médiane était de 3 ans et 3 mois. La survie globale (SG)
était de 72% a 2 ans et 56% a 5 ans.

Conclusions : Ces données suggerent que la CNA pour les TVIM est faisable chez des patients
agés sélectionnés, méme si la toxicité était la principale raison d'arrét prématuré de la
chimiothérapie. Les patients &ges ayant recu un traitement optimal étaient plus souvent en pCR
et 56% étaient encore en vie apres 5 ans, ce qui semble similaire aux résultats publiés pour les
patients plus jeunes.

Mots clés : Tumeurs de vessie infiltrant le muscle, chimiothérapie néoadjuvante, population

agée



Feasibility and efficacy of cisplatin-based neoadjuvant
chemotherapy for muscle invasive bladder cancer in older

patients: a retrospective French study



Abstract:

Background: Cisplatin-based neoadjuvant chemotherapy (C-NAC) and radical cystectomy is
the gold standard in localized muscle-invasive bladder cancer (MIBC), for fit patients.
However, C-NAC is less prescribed in older patients, mainly due to safety concerns. This study
aimed to evaluate the feasibility of optimal treatment (C-NAC followed with local treatment)
for patients aged > 75.

Methods: We retrospectively included older patients, from 14 French GETUG centers, that
received at least one cycle of C-NAC for localized MIBC, between 2010 and 2022. Primary
outcome was optimal treatment feasibility evaluated as the rate of patients that received at least
4 cycles of chemotherapy followed with local treatment (surgery or chemoradiotherapy).

Secondary outcomes were C-NAC safety and efficacy.

Results: 156 patients were included. Median age was 77 (from 75 to 96), with 20% aged > 80.
Patients were in good general condition: 54% were PS 0, with a median serum albumin level
of 39 g/L, and 86% had a creatinine clearance > 60 ml/min. 69% had a cT2NO MIBC. 75 (48%)
received dose dense MVAC (ddMVAC), 80 (51%) received gemcitabine-cisplatin (GC) and
one patient received MVAC.

96 patients (62%) received an optimal treatment. 50 patients (32%) prematurely stopped C-
NAC, due to death (3 patients, 2 from unknown causes), progressive disease (4), infection (3),
toxicity (34 patients), mainly renal and hematological ones. 134 patients (86%) underwent local
treatment. Among the 112 patients that underwent cystectomy, pathological complete response
(pCR) was significantly more frequent when they received > 4 cycles (36/78 = 46% versus 5/34
= 15%, p = 0.002). Median follow up from diagnosis was 28 months. Median disease-free

survival was 3 years and 3 months. 2-year overall survival (OS) was 72%; 5-year OS was 56%.

Conclusions: These data suggest that C-NAC for MIBC is feasible in selected older patients,
even if toxicity was the main reason for cisplatin-based regimen early discontinuation. Older
patients who received optimal treatment were more often in pCR and 56% were still alive after
5 years, which seems comparable with the results published in younger patients.

Keywords: Muscle-invasive bladder cancer, neoadjuvant chemotherapy, elderly population
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nos vendredis ou « tout part en quenouille » ainsi qu’au Docteur Valérie DUCHENE : on
s’appelle et on se dit quoi, hein ! Merci au Professeur Donatien MALLET pour votre capacité
d’écoute, d’analyse et réflexion hors du commun. Merci de m’avoir permis de mieux
appréhender 1’aspect humaniste de la médecine.

A I’Equipe Mobile de Soins Palliatifs 37, merci pour ce semestre a vos cotés et pour votre
sympathie. Merci aux Docteurs Frangois CHAUMIER, Sophie OLIVEREAU et Mathilde
SCHEIBER pour I’immense richesse de ce que vous m’avez transmis au cours de ce semestre.
Merci a Camille, Catherine, Elise, Nicole et Sandrine ainsi qu’a tous les membres de 1’équipe
Extra d’avoir rendu cette expérience encore plus enrichissante en partageant vos connaissances,
votre savoir-faire et votre esprit d’équipe.

Merci a Claire et Victor pour cette FST de médecine palliative ainsi que pour nos séjours
parisiens et lyonnais pour les séminaires.

A 1’équipe du CORT37 pour votre accueil chaleureux lors de ce dernier semestre. Merci aux
Docteurs Guillemette BERNADOU, Thomas BOISSERIE, Pierre-Etienne CAILLEUX,
Mélanie FESNEAUP®, Philippe RITTER et Aurélien ROBERT pour votre bonne humeur, ce
fut un vrai plaisir de travailler a vos cotes. Merci au Docteur Tevy SAN pour ton enseignement
pratique et pragmatique de I’oncologie dans lequel je me retrouve beaucoup. Merci au Docteur
Pierre COMBE pour I’'immensité de tes connaissances que tu partages avec tant de passion.
Merci pour votre confiance tout au long du semestre et merci de m’avoir supporté pendant la
rédaction de cette thése.

Un merci tout particulier a 1’équipe d’Oncologie Médicale du CHU de Tours qui m’a vu
grandir depuis mes premiers pas en tant qu’interne. Un grand merci aux Docteurs Catherine
BARBE, Marie Agnes BY, Elise DOUARD-TOURNET, Cécilia LEGER, Fanny VAREILLE,
Hélene VEGAS et Marion STACOFFE pour votre bienveillance ainsi que pour tout ce que j’ai
appris et ce que je continuerais a apprendre a vos cotés. Merci également aux Docteurs Morgane
CAULET, Romain CHAUTARD ainsi qu’au Professeur Thierry LECOMTE pour votre
enseignement de 1’oncologie digestive. Merci a Jacqueline et Marie pour votre bonne humeur
permanente.

Aux oncologues, Florian, Mathieu, Florence, Nicolas, Alice, Alexia, Francois, Marion B,
Marion T, Flavie, Tanguy, Yazid, Thibaut et Paul pour les bons moments en stage mais surtout
en dehors de I’hdpital. A Coralie, mon chat noir/paratonnerre, merci pour tes transferts en
réanimation a 12h30 et nos repas a 14h alors que je criais famine.

Un merci tout particulier a Marion (mon Tac) pour ces deux semestres partagés, notre binéme
Orléanais restera dans la 1égende du platech’ ; les rangers du danger, toujours prét pour un « gaz
au Novalis ». Merci de m’avoir tant appris, la prescription de paracétamol n’a plus de secret
pour moi désormais.

A Romaine, pour ton accompagnement quand je n’étais qu’un piou-piou mais également pour

tous tes précieux conseils. J’admire 1’aventuriere que tu es et j’espere que nos chemins se
croiseront bient6t de nouveau, mais plutot sur Terre qu’en Mer.
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A mes amis :

Merci aux évadés pour tous nos souvenirs passes et nos aventures a venir ; en Vendée ou
ailleurs.

A lsaure, qui es la depuis le tout premier jour, tant de chemin parcouru ensemble ; a ton calme
olympien qui a si souvent su m’apaiser. A Laura, qui es un peu comme ma deuxi¢me petite
sceur ; a ton amitié si précieuse et indispensable a mes yeux. A Morgan et notre passion
commune pour les olives a I’apéro, toujours un plaisir de partager ces moments avec toi. A
Ophélie L, pour notre complicité depuis toutes ces années, merci pour ton irremplacable amitie.
A Julien et nos incessantes digressions medicales qui font réler les autres (je m’en fiche, j’aime
¢a!). Merci a vous deux pour le merveilleux cadeau que vous m’avez fait en me proposant de
devenir parrain de Maxandre. A Ophélie C, pour ta bonne humeur a toute épreuve, nos fous
rires et tes choix discutables en matiére de vin. A Chloé, qui représentes la grace(t) a 1’état
brut (méme avec un chamallow fondu) ; a ton sens légendaire de I’orientation en milieu
forestier. A Rémi (Baboune), notre expatrié, j’espére te voir revenir prochainement quand tu en
auras assez du sirop d’érable et des poutines (c’est tellement surfait ). A Adrien et & Frane pour
venir compléter ce joyeux tableau. Merci aux petits bouts Théoden, Alban et Maxandre qui
nous rappellent que depuis la PACES, on a bien wvietth-grandi !

Merci a Justine, pour I’ensemble des moments partagés au cours de nos études, plus souvent
autour d’un verre qu’a la BU. Merci d’étre une amie si chére a mon cceur. Merci aussi a Paul
pour ton amitié et tes coups de main bricolage quand mes compétences flanchent.

A tous les amis d’externat ; merci d’avoir fait de ces longues études une aventure si haute en
couleur, remplie de merveilleux souvenirs (pensée spéciale pour la famille Cloch’).

A ma Lola, je te dédie une page 12 bis, rien que pour toi. Un grand merci a Babette pour m’avoir
accueilli et soutenu a de si nombreuses reprises au cours de 1’externat.

A Caro, Pierre, A€l et Maéve de m’avoir si chaleureusement accueilli dans votre groupe. Je
garde de merveilleux souvenirs des moments passés ensemble, le Parc Astérix reste cependant
un peu flou pour moi ...

A Yoko et Seb, pour nos brunchs, nos soirées jeux de société (désolé de ne jamais comprendre
les regles), nos petits gros repas. A la bande d’aventuriers la plus incompétente depuis des
lustres (Oui! Mais au moins vous avez entendu parler de nous!). A notre amitié, tout
simplement. A Elodie, pour ta joie de vivre contagieuse (Oui, I’eau c’est transparent !).

A Aymeric, pour ton amitié et pour notre année de garde partagée de Julien ; ceci dit, je ne
saurais dire qui des deux s’occupait de 1’autre.

A ma Fanfan ; merci pour ta gentillesse et ta douceur. A Philippe pour ces bons moments passes
autour d’un barbecue. A José et Sylvie, qui m’ont vu grandir et qui font partie de la famille. A
R’Edith et Pierre, pour votre présence depuis mon enfance. A Aurélie et Eric (ainsi qu’a Alex,
Marion et Lucas) pour ces saisons de ski — « diner presque parfait ».
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A ma famille :

A mes parents,

Je ne peux exprimer en quelques mots 1I’ensemble de ma gratitude pour votre soutien et votre
amour a toute épreuve. Je suis fier de tout ce que vous m’avez transmis et je ne vous en
remercierai jamais assez. VVous avez su me rassurer dans les moments de doute, et surtout, vous
avez toujours cru en moi. C’est grace a vous que j’ai pu réaliser ce réve.

A ma petite sceur, Emeline,

Quelle fierté de t’avoir vu grandir du petit bout de chou (raleur ?) a la brillante jeune femme
que tu es devenue. Merci pour ton soutien sans faille, pour avoir été la dans les moments ou j'en
avais besoin, ainsi que pour tes encouragements constants. Merci également pour ton sens de
I’humour (douteux) et surtout pour cette complicité fusionnelle qui a grandi avec nous.

A Papy et Mamie, je vous remercie pour I’amour inconditionnel que vous m’avez toujours
porté. Quel bonheur de vous voir a mes cotés pour ce moment si particulier.

A Julien, merci pour ton soutien constant, pour ta bonne humeur a toute épreuve et ton « petit »
grain de folie qui égaye la vie. Merci pour tous les merveilleux moments ensemble.

A tatie Isa dont les histoires de spéléologie endoscopique lors des diners de famille n’ont pas
su me dégodter et ont sans doute méme suscité une vocation.

A tonton Arnaud et tonton Jéjé ; a mes cousin.e.s Manon, Laurie, Emilien, Eliott, Ewen, avec
qui j’ai grandi. A la famille Brayer et en particulier a Anne-Laure pour m’avoir, de si
nombreuses fois, accueilli a Paris. A Gaétane d’étre toujours a mes cotés.

Je vous aime.

Merci a ceux que, par étourderie, j'aurais pu oublier.
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SERMENT D'HIPPOCRATE

En présence des enseignants et enseignantes

de cette Faculté,
de mes chers condisciples
et selon la tradition d"Hippocrate,
je promets et je jure d’étre fidele aux lois de I’honneur
et de la probité dans 'exercice de la Médecine.

Je donnerai mes soins gratuits aux indigents,
et n’exigerai jamais un salaire au-dessus de mon travail.

Admis(e) dans 'intérieur des maisons, mes yeux
ne verront pas ce qui s’y passe, ma langue taira
les secrets qui me seront confiés et mon état ne servira pas
a corrompre les meeurs ni a favoriser le crime.

Respectueux(euse) et reconnaissant(e) envers mes Maitres,
je rendrai a leurs enfants
l'instruction que j’ai recue de leurs parents.

Que les hommes et les femmes m’accordent leur estime
si je suis fidele a mes promesses.
Que je sois couvert(e) d’opprobre
et méprisé(e) de mes confreres et consceurs
sij'y manque.

14



Liste des abréviations utilisées :

aaCCl : Age-adjusted Charlson Comorbidity Index

ADL : Activities of Daily Life

AEs : Adverse Effect(s)

BMI : Body Mass Index

CG : Cockroft-Gault

C-NAC : Cisplatin-based neoadjuvant chemotherapy

CNIL : Commission Nationale de I’Informatique et des Libertés
CTCAE : Common Terminology Criteria for Adverse Events
ddMVAC : dose dense MVAC

DFS : Disease-Free Survival

eGFR : estimated Glomerular Filtration Rate

FN : Febrile Neutropenia

GC : Gemcitabine - Cisplatin

G-CSF : Granulocyte-Colony Stimulating Factor

GETUG : Groupe d’Etude des Tumeurs Uro-Génitales

HAS : Haute Autorité de Santé

IADL : Instrumental Activities of Daily Life

ICIs : Immune Checkpoint Inhibitors

MD : Missing Data

MDRD : Modification of Diet in Renal Disease

MIBC : Muscle Invasive Bladder Cancer

MVAC : Methotrexate, Vinblastin, Doxorubicin (Adriamycin), Cisplatin
NMIBC : Non-Muscle Invasive Bladder Cancer

OS : Overall Survival

PCR : Pathologic Complete Response

RC : Radical Cystectomy

SPSS : Statistical Package for the Social Sciences

TURBT : Transurethral Resection of Bladder Tumor

UC : Urothelial Carcinoma
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Introduction:

Bladder cancer is the second most common urologic cancer with around 25% diagnosed as
non-metastatic Muscle Invasive Bladder Cancer (MIBC) (1). Radical Cystectomy (RC)
associated with lymphadenectomy remains the gold standard treatment for MIBC with a
significant recurrence rate of approximately 50% in the years following surgery alone (2,3).
This recurrence is typically in the form of distant metastases (4), suggesting the likely presence
of occult metastases at diagnosis and justifying strategies that combine systemic treatment with
local treatment. Despite recent advances in therapeutic approaches, the prognosis for metastatic
bladder cancer remains generally poor. Cisplatin-based neoadjuvant chemotherapy (C-NAC)
has demonstrated an absolute 8% benefit on 5-year overall survival (OS) (5,6) and is now

recommended for eligible patients.

Despite a median age at diagnosis around 73, older people were underrepresented in pivotal C-
NAC trials (7-9), with a median age around 63 and the majority of trials including few or no
patients over 75 years old. Data in this population are mainly derived from retrospective studies
which included only a limited proportion of patients over 75 (10-14). A retrospective single-
center French study specifically evaluated C-NAC in 56 patients over 75 (15). A large
population based study in the United States has shown that older patients were three time more
likely to be excluded from C-NAC, despite its association with a longer OS in this population
(16). Other studies have highlighted the suboptimal use of C-NAC, particularly in older and
comorbid patients, due to concerns about toxicities, delays in surgical management, or
increased surgical complications (17-19). However, it is recognized that chronological age
alone is not sufficient to determine the optimal treatment for older patients with cancer, and that
a comprehensive evaluation of physiological functions and comorbidities is essential to adapt
treatments and improve patient care (20). In this study, we aimed to analyze the feasibility and

safety of C-NAC in patients aged 75 and older.

Here we present a retrospective multicenter study on C-NAC in older patients from 14 French
oncologic centers, including the aforementioned French cohort. The aim of this study was to
analyze the feasibility and safety of C-NAC in patients aged 75 and older.
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Patients and methods:

Study design and population:

We conducted a national retrospective descriptive multicentric study in 14 French centers of
the GETUG (Groupe d’Etude des Tumeurs Uro-Génitales). Patients were eligible for
enrollment if they met the following criteria: received at least one cycle of C-NAC with an
objective of curative treatment (surgery or radiotherapy) for a MIBC cT2-4NanyMO, with at
least a urothelial carcinoma component, aged 75 or older at the time of first chemotherapy cycle.
Data were collected if patients had their first cycle of C-NAC between 01/01/2010 and
31/12/2022. Patients were not included if they declined to allow the use of their medical data.

Ethics:

This study was conducted with the authorization of the French Data Protection Agency (the
Commission Nationale de I’Informatique et des Libertés or CNIL) and was approved by an
independent local ethics review board from Tours University Hospital. Patients still alive
received an information letter and had the possibility to decline the use of their data.

Treatment Plan:

As we focused on cisplatin-based NAC regimens, we considered dose dense MVAC
(ddMVAC), MVAC and GC. Patients treated with ddMVAC were administered Methotrexate
30 mg/m2, Vinblastin 3mg/m2, Doxorubicin 30 mg/mz, and Cisplatin 70 mg/mz?, every 2 weeks.
For MVAC, they received Methotrexate 30 mg/mz2 on days 1-15-22, Vinblastin 3mg/m2 on days
2-15-22, Doxorubicin 30 mg/m? on day 2 and Cisplatin 70 mg/m? on day 2, every four weeks.
GC consisted of Gemcitabine 1250 mg/m? on days 1 and 8 with Cisplatin 70 mg/m? on day 1,
every three weeks. The planned number of cycles ranged from four to six for ddMVAC/MVAC

and three to four cycles for GC.

Decisions regarding local treatment after neoadjuvant chemotherapy were made through
multidisciplinary boards. The standard recommendation was RC with lymphadenectomy,

although radiochemotherapy could also be considered.
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Outcomes:

The primary outcome was to evaluate the feasibility of optimal treatment in older patients.
Optimal treatment was defined as the completion of the planned number of C-NAC cycles (or
at least four of the planned number of cycles), followed by a local treatment with curative intent
(surgery, chemoradiotherapy).

As secondary endpoints we aimed to assess C-NAC tolerance and efficacy, and we searched
for predictive factors of optimal treatment completion. To evaluate C-NAC tolerance we
reported adverse events (AEs) (classified with Common Terminology Criteria for Adverse
Events (CTCAE) v5.0), alteration of Performance Status (PS), weight loss, transfusions,
unscheduled hospitalization, premature termination of chemotherapy (before the 4™ cycle) and
cause, rate of switch to carboplatin. Efficacy was estimated with the rate of patients who
received a local treatment, the rate of complete pathological response to C-NAC, overall
survival (OS) and disease-free survival (DFS). We searched for OS prognostic factors (age-
adjusted Charlson Comorbidity Index (aaCCl), polypharmacy, age > 80, hydronephrosis at
diagnosis, nutritional status, complete initial endoscopic resection, T stage, N stage,
multifocality, lymphovascular invasion, type of chemotherapy). We also searched for predictive
factors of optimal treatment completion (aaCCl, nutritional status, polypharmacy, age > 80,
DFG > 70 mL/min/1.73m?, PS, T stage, N stage, type of chemotherapy)

Nutritional status was assessed according to the 2021 French HAS (“Haute Autorité de Santé”)
guidelines on malnutrition in cancer patients aged 70 and older. Malnutrition is defined as a
BMI < 22 kg/m?; a weight loss > 5% in one month or > 10% in 6 months; or sarcopenia, which
was not evaluated here. Severe malnutrition is defined as a BMI < 20 kg/m?, a serum albumin
< 30g/L, or a weight loss > 10% in one month or > 15% in 6 months.

AaCCl was assessed considering comorbidities prior to the actual invasive neoplasia, to take

into consideration if patients had experienced a previous cancer before MIBC.
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Statistical analyses:

Probabilities of survival were estimated using the Kaplan-Meier method and compared by a
log-rank test. Using Cox proportional hazard models, we conducted univariate analyses
followed with a multivariate analysis to investigate associations between potential prognostic
factors and overall survival. Variables with a p-value < 0.1 in the univariate analyses were
included in the multivariate model. Potential predictive factors of optimal treatment completion
were compared using a Chi-square test or Fisher's exact test. A p-value less than 0.05 was
defined significant. Statistical analyses were performed using Statistical Package for the Social
Sciences (SPSS) version 25.

Results:
Population description:

156 patients were included in this national retrospective study. Patients’ main characteristics
are reported in Table 1. They were mostly men (85%). Median age was 77 (from 75 to 96), with
20% aged > 80. Most patients had a good general state, few comorbities and no major organ
dysfunction, notably 86% had an estimated Glomerular Filtration Rate (eGFR) according to
MDRD > 60 mL/min/1.73m2.

All patients had a histological confirmation of MIBC with at least one component of urothelial
carcinoma. A least 25 patients (16%) had tumor invasion beyond the detrusor muscle (> T2)
and 18 patients (12%) had lymph node involvement, consistent with locally advanced stages of
MIBC.
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Table 1. Patients baseline characteristics

Characteristics n =156 MD
Age at 1st cycle of chemotherapy (years) 77 [75-79] -
Male 133 (85) -
Patient Medical Background
Polypharmacy * 51 (33) 1(1)
Diabetes 28 (18) -
Arterial Hypertension 76 (49) -
Atheromatous arterial disease 23 (15) -
Myocardial infarction 13 (8) -
Chronic pulmonary disease 22 (14)
Initial Perfomans Status 2 (1)
0 85 (54) -
1 65 (42) -
2 43 -
Age-adjusted Charlson Comorbidity Index 4[3-5]
Nutritional status
BMI (kg/m?) 25 [23-28] 2(1)
Obesity (BMI > 30 kg/m?) 18 (11)
BMI < 21 kg/m? 20 (13)
Serum albumin (g/L) 39 [37 - 42] 2 (1)
Renal Function
eGFR MDRD (mL/min/1,73m?) 77 [67 - 86] -
eGFR MDRD < 60 mL/min/1,73m? 21 (13) -
eGFR MDRD < 50 mL/min/1,73m? 3(2) -
TNM
T stage
cT2 130 (83)
cT3 16 (10) 1(1)
cT4 9 (6)
cN+ 18 (12) 6 (4)
Tumor Characteristics
Histologic subtype
Pure UC 112 (72) -
Mixed histology with UC 44 (28) -
With carcinoma in situ 50 (32) 32 (20)
Multifocality 40 (26) 49 (31)
Lymphovascular invasion 38 (24) 61 (39)
Hydronephrosis 41 (26) 6 (4)
Complete TURBT 70 (45) 44 (28)

! Defined as daily consumption of > 5 active substances.
Values are in median [interquartile range] or number (percentage)

Abbreviations: NMIBC = Non-Muscle Invasive Bladder Cancer, BMI = Body Mass Index, UC =
Urothelial Carcinoma, MD = Missing Data, TURBT = Transurethral Resection of Bladder Tumor
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Oncogeriatric evaluation:

34 patients (22%) underwent an assessment using the G8 score. Median G8 score was 15 [14-
16]. Among the 12 patients with a G8 score < 14, the majority (9/12 = 75%) were referred to a
geriatric specialist for an oncogeriatric evaluation. In total, 29 patients (19%) received an

oncogeriatric assessment.

Autonomy was nonetheless roughly assessed during patient questioning. None showed
significant loss of autonomy, nor lived in institution. A more detailed evaluation was conducted
for 38 patients, in which median ADL was 6 [5.5 — 6] and median IADL was 4 [4 — 8].

C-NAC completion:

75 patients (51%) received ddMVAC and 80 patients received (48%) received GC, only one
patient received MVVAC. As shown in Figure 1, chemotherapy regimen repartition was similar

in all age groups.
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Figure 1. Chemotherapy regimen distribution according to patient age
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There was no significant difference in the distribution of the aaCCI between the two groups (p
=0.16) (Figure 2).
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Figure 2. Age-adjusted Charlson Comorbidity Index distribution according to chemotherapy regimen

96 patients (62%) received an optimal treatment, as they completed C-NAC and received a
local treatment. 106 patients (68%) completed C-NAC. Of the 50 patients who prematurely
stopped chemotherapy, it happened after the first cycle for 23 patients (46%). Only 5 patients
(4%) required a switch to Carboplatin, and it was always due to renal toxicity. In the ddMVAC
group, 26% of patients had an early chemotherapy discontinuation, whereas it was up to 41%

in the GC group.

Early discontinuation was mainly due to a combination of several toxicities (renal,
hematological, and/or infectious). Except for four patients, for whom it was due to a clinical
progression during C-NAC. This premature ending of C-NAC led to an early surgical treatment
for 3 of them.

We searched for predictive factors of optimal treatment completion and found that
polypharmacy and aaCCI > 5 were significantly associated with a higher probability of
incomplete treatment (respectively p = 0.03 and p = 0.02), whereas age > 80, malnutritional,

DFG < 60 mL/min/1.73m?, PS, T stage, N stage and the type of chemotherapy were not.
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Local Treatment:

134 patients (86%) underwent locoregional curative treatment. It was RC for 112 patients (72%)
and radiochemotherapy for 22 patients (14%). Median time from last C-NAC cycle to
locoregional treatment was 7 weeks [3 — 36] for cystectomy and 9 weeks [2 — 29] for

radiochemotherapy.

22 patients (14%) did not receive any local treatment, including 10 patients who had completed
C-NAC. It was due to chemotherapy-related toxicities for 8 patients (including 3 deaths during
C-NAC), 5 underwent active endoscopic surveillance, 4 patients refused any local treatment,
one was recused from surgery because of a progressive disease and another due to significant

comorbities, causes remain unknown for 3 patients.

Pathological response:

Among the 112 patients treated with RC, 58 (52%) had a downstaging to ypT0-1NO. 17 had
non-muscle-invasive residual disease (ypT1 = 4; ypTis = 12; ypTa = 1) and 41 patients (37%)
had a pathological complete response (i. e. ypT0). Among patients that underwent cystectomy,
pCR was significantly more frequent when they received > 4 cycles of C-NAC (36/78 = 46%
versus 5/34 = 15%, p = 0.002).

Survival analyses:

Median follow up from start of chemotherapy (C1J1) was 28 months [10; 59], with 97 patients
(62%) still alive. At the end of follow-up, 59 patients had died, 39 (66%) because of disease-
progression. Median DFS was 3 years and 3 months. 2-year OS was 72%; 5-year OS was 56%
and median OS was 6 years and 9 months. We also searched for prognostic factors for OS,
which are reported in Table 2. In univariate analyses, OS was significantly worse with aaCCl
> 5, hydronephrosis, uncomplete initial TURBT and lymph node invasion. In multivariate
analysis, all those parameters were found to be significantly associated with worse OS. More

specifically OS according to aaCCl is reported in Figure 3.
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Table 2. Univariate and multivariate analyses of overall survival

Univariate analysis

Multivariate analysis

HR 95% Cl p HR 95% IC p
Age (< 80 vs > 80) 0.876  0.487-1.576 0.659
Polypharmacy 0.867  0.501-1.500 0.610
AaCCl (3 vs 4 vs>b)
4 0.73 0.37 - 1.45 0.365 0.69 0.27-1.77 0.440
>5 0.41 0.21-0.78 0.006 0.34 0.14-0.84 0.019
Multifocality 1.316  0.638-2.715 0.458
T stade (T2 vs T3-T4) 0.673  0.357-1.269 0.221
N stade (NO vs N+) 0.462  0.238-0.896 0.022 044 0.20-0.97 0.042
Complete TURBT 2.043  1.060-3.937 0.033 226 1.10-4.64 0.026
Hydronephrosis 0512  0.295-0.890 0.018 031 0.14-0.70 0.004
Lymphovascular invasion 0.755  0.363-1.568 0.451
Malnutrition (BMI <22 vs >22) |0.676 0.403-1.132 0.137
Chemotherapy regimen 0582  0.294-1.532 0.121

(ddMVAC vs GC)

Abbreviations: AaCCl = Age-adjusted Charlson Comorbidity Index, BMI = Body Mass Index, TURBT
= Transurethral Resection of Bladder Tumor
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Figure 3. Overall Survival by age-adjusted Charlson comorbidity index (aaCCl)
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Safety:

Table 3 summarizes main AEs attributed to chemotherapy. Hematological toxicity and renal
dysfunction were the main limiting toxicities. AEs were more common in ddMVAC group than
in GC group, with a higher rate of grade > 3, especially considering febrile neutropenia (FN),
hematological and infectious toxicities. 28% of patients needed a red blood cell transfusion and
6% needed a platelet transfusion. Neutropenia was common with 27% of grade 3-4 and was the
main cause of treatment discontinuation. All patients received granulocyte-colony stimulating
factor (G-CSF) for the neutropenia prevention. FN still occurred in 6% and led to 1 death. Two
other patients died during treatment, after first or second cycle of C-NAC, from unknown
causes. 28% of patients had a delayed treatment because of toxicity and 23% had had an
unplanned hospitalization during chemotherapy, mainly due to hematological or infectious
AEs.

Table 3. Main Adverse events according to chemotherapy regimen

ddMVAC (n =75) GC (n=80)
All
grades Graécoi/i)3 4 MD (%) All(go/tsldes Gra(g/i)B 4 MD (%)

(%)
Any adverse event 100 58 - 100 34 -
Anemia 85 28 0 75 10 0
Thrombopenia 79 20 0 38 9 0
Neutropenia 59 36 0 55 18 0
FN - 11 0 - 3 0
Infection (excluding FN) 13 9 0 8 3 0
Weight loss 33 4 5 13 1 4
Creatinine increase 77 5 0 83 3 1
Nausea 76 5 13 44 1 11
Vomiting 44 3 13 15 3 11
Earing loss 21 0 16 6 0 10
Neuropathy 31 0 12 13 3 10

Abbreviations: FN = Febrile Neutropenia

During C-NAC, 72 patients (46%) had a stable Performance Status (PS) score. 78 patients
(50%) altered their PS during chemotherapy, with a significant decrease (> 2 points) for 15
patients (10%). 4 patients (3%) had a PS > 3 at the end of C-NAC, mainly due to toxicities. On
the other hand, 3 patients (2%) improved their PS during C-NAC.
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Nutritional outcomes:

At baseline, 20 patients (13%) were considered in malnutrition, including 10 (6%) in severe
malnutrition. At the end of chemotherapy, it had doubled as 36 patients (23%) were in
malnutrition, with half of them (17 patients) in a severe malnutrition state. We assessed the
weight loss between the first and the last cycle of chemotherapy, 80 patients (51%) lost less
than 5% of their initial weight and 33 patients (21%) gained weight during treatment. Only two
patients experienced life-threatening weight loss in the context of severe sepsis, leading to the
death of one of them. Two patients required enteral feeding which led one of them to lose less
than 10% of his initial weight.

Renal toxicity:

Acute Kidney injury is reported in Table 3. Grade 1-2 renal toxicities were very common (80%
of patients), while only 4% had grade > 3 toxicity. 21 (13%) patients discontinued
chemotherapy prematurely because of renal toxicity (associated with other toxicities for some
of them). There was no significant difference in chemotherapy discontinuation between patient
with initial eGFR MDRD > 60 mL/min/1.73m? and those with eGFR between 50 and 59
mL/min/1.73m?2 (41/135 = 30% versus 7/18 = 39% respectively, p = 0.64).

76 patients (48%) experienced a nadir decline in their eGFR MDRD to less than 60
mL/min/1.73m2 during chemotherapy. On the other hand, 40 patients (26%) had an
improvement of their eGFR MDRD under chemotherapy, including 10 patients with an initial
eGFR MDRD < 60 mL/m?/1.73m2,

We also assessed the evolution of renal function between 1 and 3 months following the
completion of the entire locoregional treatment (surgery or radiochemotherapy). 59 patients
(38%) had a persistent alteration in their eGFR MDRD < 60 mL/min/1.73m2. Among them, 24
(41%) had an eGFR MDRD > 60 mL/min/1.73m? before locoregional treatment.
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Discussion:

This study suggests the feasibility of C-NAC in selected patients over 75 years old, as 68%
completed C-NAC and 62% of them were able to receive an optimal treatment. Moreover, 86%
(134/156) received loco-regional treatment (radical cystectomy for 72%), indicating that even
if C-NAC could not be fully administered, many patients were still able to receive surgical or
radiochemotherapy treatments.

Those results are encouraging as C-NAC may be feared to be too risky for older patients. To
date there are no established criteria to define C-NAC eligibility specifically for older patients
with MIBC; to help select them in addition to the criteria we already use for the younger
patients. In our study, the median age of the patients was 10 years higher than in the pivotal
studies, that included few patients above 75 (7,9,13). The patients in this study were overall in
good general condition (PS 0 = 54%) with relatively few comorbidities (median aaCCl = 4),

hence not representative of most of the older patients with bladder cancer.

Despite appearing to be in good health, elderly patients may present vulnerabilities that are not
identified by standard medical evaluation. Increasing data supports the incorporation of a
geriatric assessment for these patients (20). In France, the most commonly used screening tool
is the G8 score, with a theoretical indication for specialized geriatric evaluation for patients
with a score < 14 (21). This study shows that these recommendations are not always followed,
as the G8 score was performed for only 22% of patients. However, when the G8 score was
assessed and found to be low (< 14), there was a high referral rate (75%) to an oncogeriatric
specialist. We suppose that G8 score was performed only if it could easily lead to an
oncogeriatric assessment. Although access to an oncogeriatric specialist may depend on the
center, we believe that a geriatric assessment is particularly important for this type of treatment,

which includes intensive chemotherapy followed by invasive surgery (22).

In our study, the two C-NAC regimens were equally considered, as about half the patients were
treated with ddMVAC and the other half with GC. We could not determine a specific patient
profile that would lead to choose a protocol over another, as we found no significant difference
in age or comorbidities (according to aaCCl) between both groups. We suppose that the choice

of protocol was more likely related to the oncologist's experience and evaluation of the risk of
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toxicity with ddMVAC compared to GC, especially in an older population. As previously
reported (23,24), grade > 3 AEs were more common with ddMVAC than with GC. However,
unlike previous studies (9,25), we observed that patients receiving ddMVAC were less likely
to prematurely discontinue chemotherapy than patients treated with GC (respectively 26%

versus 41%).

Considering our results in local treatment, the 72% RC rate we observed is lower than those
reported in the pivotal prospective trials (ranging from 82% to 90%) (7,9). This was to be
expected as we focused on a 10 years older population. However, our results were similar to
those reported in retrospective studies, with RC rates ranging from 60% to 84% across all age
group (10,12,23) and clearly higher than the 48% in the > 70 years old subgroup reported in a
small single center cohort (10). In this aforementioned study, radiotherapy use was more
frequent (39% of the patients > 70 versus 14% in our study) (10).

In our study, 32% of the patients discontinued C-NAC prematurely, with almost half of them
stopping after only one cycle. Early discontinuations are less frequent in a younger population
(10% to 16%) (9,23,24). In Lee et al. every patient (n = 277) completed at least 2 C-NAC cycles
(23). This data show that patients aged > 75 remain more vulnerable than the general population
and support the need to identify predictive factors for early treatment discontinuation. Beyond
toxicities related to these premature discontinuations, they required rescheduling surgery or
radiochemotherapy to meet the recommended deadlines, potentially leading to significant

organizational challenges.

We identified two predictive factors of optimal treatment completion: polymedication and
aaCCl. These two parameters are associated with patient’s comorbidity burden, illustrating the
need for a detailed geriatric assessment before considering C-NAC. However, prospective

studies are required to validate these parameters as potential selection criteria.

In this study, 37% of patients undergoing RC achieved pCR, which is consistent with VESPER
(26) where pCR was 42% for ddMVAC and 36% for GC. The NIAGARA trial found lower
PCR rate (27%) in their control arm, where most patients had 3 to 4 cycles of GC (27). Van de
Putte et al. found lower pCR rates with 29% for ddMVAC and 31% for GC (24). However, in
this study, ddMVAC was limited to a maximum number of 4 cycles. In our study, pCR was
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significantly more frequent when patients received > 4 cycles of C-NAC (p = 0.002), which is
consistent with a previous study where 3 cycles of ddMVAC resulted in a pCR rate of 25%
(12). The achievement of a pCR is important as it is associated with better outcomes in terms
of DFS and OS (28). Even if the optimal number of C-NAC remains unclear, these data
highlight the potential benefit to complete at least 4 cycles.

Median DFS was 3 years and 3 months in this study, including 22 patients (14%) who did not
receive any local treatment. Comparable outcomes were reported in another retrospective study
with a younger population (median age = 66) comparing the two regimens and where the 3-
year DFS was 55% in the GC group and 63% in the ddMVAC group (23). Their lower rate of
early C-NAC discontinuation (10%) may explain the modest difference with our study. The 3-
year DFS in VESPER were similar (66% with ddMVAC and 56% with GC) (26). Regarding
0S, a recent meta-analysis reported a 5-year OS of 53% for patients treated with C-NAC before
cystectomy (5). In the VESPER study, the 5-year OS was 64% for the ddMVAC group
compared to 56% for the GC group (29). This is consistent with our study, as we observed a
56% 5-year OS. As our median follow up was relatively short (28 months), longer follow-up is

needed to confirm these results.

For the patients that died, it was mainly due to the progression of their bladder cancer (68%),
illustrating that, in a fit older population, the impact of treatment toxicities and comorbidities is
modest compared to the natural course of bladder cancer. This data is consistent with a large
population-based study of 1,620 younger patients (median age = 65) treated with NAC before
cystectomy where the 5-year OS was 60% and the 5-year cancer-specific-survival 67% (30).
This was also observed in the 5-year outcomes of the VESPER trial, where cancer progression
accounted for the majority of deaths (83%) (29).

It is crucial to closely monitor the tolerance of C-NAC, particularly in older patients, as they
may be at higher risk of AEs. Nevertheless, grade 3-4 chemotherapy-related AEs were
generally similar to those reported in the major prospective studies on patients with a median
age 10 years younger (7,9,23). In the NIAGARA trial, the incidence of grade 3-4 treatment-
related AEs in the GC arm was 41%, compared to 34% in the GC arm in our study. Our data
shows that grade 3-4 neutropenia (27%) and FN (6%) were quite common despite the use of G-

CSF for every patient. However, these rates were higher in VESPER, where grade > 3
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neutropenia occurred in 39% (ddMVAC) and 46% (GC) of treated patients (9). This difference
could be explained by the fact that G-CSF was not mandatory for GC in VESPER. FN was also
more common (16% for ddMVAC and 6% for GC). In van de Putte et al. FN was less common
(8% in ddMVAC and 0% in GC) (24). However, patients received fewer chemotherapy cycles
(4 cycles maximum) compared to VESPER. In our study, neutropenia was the main cause of
early C-NAC discontinuation, preceding renal toxicity and led to one toxic death. This
highlights the need for increased vigilance regarding this toxicity and supports the routine use
of G-CSF.

Renal function is one of the primary eligibility criteria for cisplatin-based chemotherapy, with
a common threshold of creatinine clearance set at 60 mL/min (31). Data from VESPER have
shown that Cockroft-Gault creatinine clearance threshold could be safely lowered to 50 mL/min
and that increasing the number of cycles from 4 to 6 does not lead to a clinically significant
deterioration in renal function (32). However, in this study, age > 70 was identified as an
independent predictive factor for renal function impairment. In our study, there was no
significant difference in early discontinuation between patients with eGFR MDRD > 60
mL/min/1.73m?2 and patients with eGFR between 50 and 59 mL/min/1.73mz2 (p = 0.645). While
grade 3-4 renal toxicities were not frequent, many patients discontinued chemotherapy
prematurely due to lower-grade toxicities that were not compatible with cisplatin

administration.

The main limitations of our study lie in its retrospective design. A significant amount of missing
data may have affected the assessment of certain outcomes, particularly during univariate and
multivariate analyses. Our study includes a notable number of lost-to-follow-up patients before
2 years of follow up (n = 20; 13%), which imposes further limitations on our estimations of
DFS and OS. Toxicity data may have been underestimated, particularly for the lower grades.
Chemotherapy dose adjustment data were not systematically collected and therefore could not
be analyzed in our study. We included patients from a previous single-center cohort,
representing 39% of our sample, which could have introduced a selection bias. Most
importantly, this study was conducted on patients who were preselected and deemed suitable to
receive cisplatin-based chemotherapy. Therefore, prospective studies are needed to better
determine selection criteria for considering this treatment in older patients, notably through

systematic oncogeriatric evaluation and confirm the feasibility of C-NAC in older patients.
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Immune checkpoint inhibitors (ICIs) have recently demonstrated a benefit as adjuvant therapy
in patients at high risk of recurrence (33,34) as well as in the neoadjuvant setting (27). In this
study, as it is not yet available in current clinical practice, we did not include patients that
received IClIs in the neoadjuvant setting. In parallel, the introduction Enfortumab Vedotin and
Pembrolizumab (EV-P) as first-line treatment significantly improved the prognosis for patients
with metastatic bladder cancer (35). This combination has a tolerability profile that allows its
administration to patients who would not have been eligible for cisplatin-based therapies.
Evaluation of EV-P in neoadjuvant strategies is already ongoing (36) and may change

neoadjuvant strategies in a near future.

Conclusion:

We report here the largest retrospective cohort specifically evaluating the feasibility and
tolerance of cisplatin-based neoadjuvant chemotherapy in muscle invasive bladder cancer in
patients aged 75 and older. Considering our observations, we believe that C-NAC is feasible
in selected older patients, even if toxicity was the main reason for cisplatin-based regimen
discontinuation. Although the efficacy data are still immature and affected by the retrospective
nature of the studies, they are consistent with data from prospective studies involving younger
populations. This suggests that carefully selected older patients may benefit from optimal
treatment including C-NAC.
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Résumé :
Contexte : La chimiothérapie néoadjuvante (CNA) a base de cisplatine et la cystectomie radicale sont
le standard de traitement pour les tumeurs de vessie infiltrant le muscle (TVIM) localisées chez les
patients en bon état général. Cependant, la CNA est moins prescrite chez les patients agés,
principalement par crainte de sa toxicité. Cette étude visait a évaluer la faisabilité du traitement optimal
(CNA et traitement local) chez les patients dgés de > 75 ans.

Méthodes : Nous avons inclus rétrospectivement des patients 4gés, provenant de 14 centres francais
membres du GETUG, ayant recu au moins un cycle de CNA a base de cisplatine pour une TVIM
localisée, entre 2010 et 2022. Le critére principal était la faisabilité du traitement optimal, évalué par le
taux de patients ayant recu au moins 4 cycles de chimiothérapie suivis d'un traitement local (chirurgie
ou radiochimiothérapie). Les critéres secondaires étaient la sécurité et I'efficacité de la CNA.

Résultats : 156 patients ont été inclus. L'age médian était de 77 ans (de 75 a 96 ans), avec 20% agés de
> 80 ans. Les patients étaient en bon état général : 54% étaient PS 0, avec un taux médian d'albumine
sérique de 39 g/L, et 86% avaient une clairance de la créatinine > 60 ml/min. 69% avaient une TVIM
cT2NO. 75 (48%) ont recu du MVAC dose dense (ddMVAC), 80 (51%) ont recu du gemcitabine-
cisplatine (GC) et un patient a recu du MVAC.

96 patients (62%) ont recu un traitement optimal. 50 patients (32%) ont arrété prématurément la CNA,
en raison de décés (3 patients, dont 2 de cause inconnue), de progressions de la maladie (4), d'infections
(3), de toxicités (34 patients) notamment rénale et hématologique. 134 patients (86%) ont eu un
traitement local. Parmi les 112 patients ayant eu une cystectomie, la réponse pathologique compléte
(pCR) était significativement plus fréquente lorsqu'ils avaient regu > 4 cycles (36/78 = 46% contre 5/34
=15%, p =0,002). Le suivi médian depuis le diagnostic était de 28 mois. La survie sans maladie médiane
était de 3 ans et 3 mois. La survie globale (SG) était de 72% a 2 ans et 56% a 5 ans.

Conclusions : Ces données suggérent que la CNA pour les TVIM est faisable chez des patients agés
sélectionnés, méme si la toxicité était la principale raison d'arrét prématuré de la chimiothérapie. Les
patients agés ayant recu un traitement optimal étaient plus souvent en pCR et 56% étaient encore en vie
aprés 5 ans, ce qui semble similaire aux résultats publiés pour les patients plus jeunes.
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