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Résumé de thèse : 

Contexte : La chimiothérapie néoadjuvante (CNA) à 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 âgés, principalement par crainte de sa toxicité. Cette étude visait à évaluer la faisabilité 

du traitement optimal (CNA et traitement local) chez les patients âgés de ≥ 75 ans. 

Méthodes : Nous avons inclus rétrospectivement des patients âgés, provenant de 14 centres 

français membres du GETUG, ayant reçu au moins un cycle de CNA à base de cisplatine pour 

une TVIM localisée, entre 2010 et 2022. Le critère principal était la faisabilité du traitement 

optimal, évalué par le taux de patients ayant reçu au moins 4 cycles de chimiothérapie suivis 

d'un traitement local (chirurgie ou radiochimiothérapie). Les critères secondaires étaient la 

sécurité et l'efficacité de la CNA. 

Résultats : 156 patients ont été inclus. L'âge médian était de 77 ans (de 75 à 96 ans), avec 20% 

âgés 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 cT2N0. 75 (48%) ont reçu du MVAC dose dense (ddMVAC), 80 (51%) 

ont reçu du gemcitabine-cisplatine (GC) et un patient a reçu du MVAC.  

96 patients (62%) ont reçu un traitement optimal. 50 patients (32%) ont arrêté prématurément 

la CNA, en raison de décès (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 complète (pCR) était significativement plus fréquente lorsqu'ils avaient reçu ≥ 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% à 2 ans et 56% à 5 ans.  

Conclusions : Ces données suggèrent que la CNA pour les TVIM est faisable chez des patients 

âgés sélectionnés, même si la toxicité était la principale raison d'arrêt prématuré de la 

chimiothérapie. Les patients âgés ayant reçu un traitement optimal étaient plus souvent en pCR 

et 56% étaient encore en vie après 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 

âgée 
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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 cT2N0 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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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 cT2-4NanyM0, 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 l’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/m², and Cisplatin 70 mg/m², every 2 weeks. 

For MVAC, they received Methotrexate 30 mg/m² on days 1-15-22, Vinblastin 3mg/m² on days 

2-15-22, Doxorubicin 30 mg/m² on day 2 and Cisplatin 70 mg/m² on day 2, every four weeks. 

GC consisted of Gemcitabine 1250 mg/m² on days 1 and 8 with Cisplatin 70 mg/m² 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 4th 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 (aaCCI), 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 (aaCCI, nutritional status, polypharmacy, age ≥ 80, 

DFG ≥ 70 mL/min/1.73m², 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/m²; 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/m², a serum albumin 

< 30g/L, or a weight loss ≥ 10% in one month or ≥ 15% in 6 months.  

AaCCI 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 

1 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 

 

  

Characteristics n = 156 MD 

Age at 1st cycle of chemotherapy (years) 77 [75 - 79] - 

Male  133 (85) - 

Patient Medical Background      

Polypharmacy 1  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 4 (3) - 

Age-adjusted Charlson Comorbidity Index  4 [3 - 5]   

Nutritional status     

BMI (kg/m²) 25 [23-28] 2 (1) 

          Obesity (BMI ≥ 30 kg/m²) 18 (11)  
          BMI < 21 kg/m² 20 (13)  
Serum albumin (g/L) 39 [37 - 42] 2 (1) 

Renal Function     

eGFR MDRD (mL/min/1,73m²) 77 [67 - 86] - 

         eGFR MDRD < 60 mL/min/1,73m² 21 (13) - 

         eGFR MDRD < 50 mL/min/1,73m² 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) 
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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 MVAC. As shown in Figure 1, chemotherapy regimen repartition was similar 

in all age groups.  

 

 

Figure 1. Chemotherapy regimen distribution according to patient age 

  

https://fr.wiktionary.org/wiki/%E2%89%A4
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There was no significant difference in the distribution of the aaCCI between the two groups (p 

= 0.16) (Figure 2). 

 

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/1.73m², 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 ypT0-1N0. 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 aaCCI 

≥ 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 aaCCI is reported in Figure 3. 
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Table 2. Univariate and multivariate analyses of overall survival 

Abbreviations: AaCCI = Age-adjusted Charlson Comorbidity Index, BMI = Body Mass Index, TURBT 

= Transurethral Resection of Bladder Tumor 

 

 

 

 

Figure 3. Overall Survival by age-adjusted Charlson comorbidity index (aaCCI) 

 

 
Univariate analysis Multivariate analysis 

 
HR     95% CI    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    
AaCCI (3 vs 4 vs ≥ 5) 

4 

≥ 5 

0.73 

0.41 

0.37 – 1.45 

0.21 – 0.78 

0.365 

0.006 

0.69 

0.34 

0.27 – 1.77 

0.14 – 0.84 

0.440 

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 (N0 vs N+) 0.462  0.238-0.896 0.022  0.44 0.20 – 0.97  0.042 

Complete TURBT 2.043  1.060-3.937 0.033 2.26 1.10 – 4.64 0.026 

Hydronephrosis 0.512  0.295-0.890 0.018 0.31 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 

(ddMVAC vs GC) 
0.582  0.294-1.532 0.121 
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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 

(%) 

Grade 3-4 

(%) 
MD (%) 

All grades 

(%) 

Grade 3-4 

(%) 
MD (%) 

Any adverse event 

Anemia 

100 

85 

58 

28 

- 

0 

100 

75 

34 

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/1.73m² and those with eGFR between 50 and 59 

mL/min/1.73m² (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/m²/1.73m².  

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/1.73m² 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 aaCCI = 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 aaCCI) 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 

aaCCI. 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 

OS, 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/1.73m² and patients with eGFR between 50 and 59 mL/min/1.73m² (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 ICIs 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) à 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 âgés, 

principalement par crainte de sa toxicité. Cette étude visait à évaluer la faisabilité du traitement optimal 

(CNA et traitement local) chez les patients âgés de ≥ 75 ans. 

Méthodes : Nous avons inclus rétrospectivement des patients âgés, provenant de 14 centres français 

membres du GETUG, ayant reçu au moins un cycle de CNA à base de cisplatine pour une TVIM 

localisée, entre 2010 et 2022. Le critère principal était la faisabilité du traitement optimal, évalué par le 

taux de patients ayant reçu au moins 4 cycles de chimiothérapie suivis d'un traitement local (chirurgie 

ou radiochimiothérapie). Les critères secondaires étaient la sécurité et l'efficacité de la CNA. 

Résultats : 156 patients ont été inclus. L'âge médian était de 77 ans (de 75 à 96 ans), avec 20% âgés 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 

cT2N0. 75 (48%) ont reçu du MVAC dose dense (ddMVAC), 80 (51%) ont reçu du gemcitabine-

cisplatine (GC) et un patient a reçu du MVAC.  

96 patients (62%) ont reçu un traitement optimal. 50 patients (32%) ont arrêté prématurément la CNA, 

en raison de décès (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 complète 

(pCR) était significativement plus fréquente lorsqu'ils avaient reçu ≥ 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% à 2 ans et 56% à 5 ans.  

Conclusions : Ces données suggèrent que la CNA pour les TVIM est faisable chez des patients âgés 

sélectionnés, même si la toxicité était la principale raison d'arrêt prématuré de la chimiothérapie. Les 

patients âgés ayant reçu un traitement optimal étaient plus souvent en pCR et 56% étaient encore en vie 

après 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 âgée 
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