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Abstract

Purpose: Urothelial carcinoma (UC) is the most common histological subtype of bladder cancer and a major public health concern. Patients
from Latin America are often underrepresented in pivotal clinical trials, highlighting the importance of regional real-world evidence (RWE).
This study aimed to characterise the clinical profile, treatment patterns and survival outcomes of patients with locally advanced or metastatic
UC (la/mUC) in Argentina.

Methods: We conducted a retrospective multicentre study across 19 public and private institutions in Argentina. Eligible patients were 218
years with confirmed la/mUC diagnosis between January 2018 and March 2025. Demographic, clinical and therapeutic data were collected.
Progression-free survival (PFS) and overall survival (OS) were estimated by Kaplan-Meier analysis, with subgroup comparisons by log-rank
test. Multivariable analysis identified prognostic factors for OS.

Results: A total of 421 patients were included; the median age was 70 years, 76.4% were male and 70.8% had a history of tobacco use. First-
line systemic therapy was administered in 89.8% of cases, predominantly carboplatin-gemcitabine (40.1%) or cisplatin-gemcitabine (33.9%).
Maintenance therapy was received by 37.8%, mainly avelumab. Median PFS for first-line therapy was 9 months, improving from 6.2 to 13.3
months with maintenance (p < 0.001). Median OS was 11.1 months without maintenance versus 24.6 months with maintenance (p < 0.001).
Median OS for the entire cohort was 16 months. Visceral metastases and poor performance status independently predicted worse OS.

Conclusion: This first multicentre RWE study of la/mUC in Argentina shows treatment patterns and outcomes comparable to international
cohorts. Findings confirm the survival benefit of maintenance therapy and underscore the importance of regional data to optimise urothelial
cancer care in Latin America.

Keywords: urothelial carcinoma, bladder cancer, real-world evidence, Argentina, metastatic urothelial carcinoma, systemic therapy, retrospective
study

Introduction

Urothelial carcinoma (UC) represents the most common histological subtype of bladder cancer and poses a significant public health challenge
worldwide. Epidemiological data from Argentina highlight a pronounced gender disparity in bladder cancer incidence and mortality. Among
males, incidence rates are significantly higher than in females, fluctuating between approximately 10 and 15 cases per 100,000; while a slight
decline has been observed since 2005, rates remain elevated. In contrast, females exhibit much lower incidence, with rates steadily declin-
ing from about 4 per 100,000 in the early 2000s to roughly 1.5 to 2 per 100,000 by 2020. Mortality trends follow a similar pattern: in men,
mortality decreased gradually from around 3.3 per 100,000 individuals at risk in 1993 to 2 per 100,000 individuals at risk by 2020, whereas
women maintained persistently low and stable mortality, hovering near 0.6 per 100,000 throughout this period [1]. However, this sex differ-
ence does not imply a better prognosis once metastatic disease is documented.
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In Latin America, where healthcare systems vary widely in terms of access, infrastructure and treatment availability, understanding how
patients with locally advanced or metastatic UC (la/mUC) are managed in routine clinical practice is essential for improving outcomes and
guiding policy.

While randomised controlled trials remain the gold standard for evaluating therapeutic efficacy, they often exclude patients with comorbidi-
ties, socioeconomic barriers, or limited access to specialised care, factors that are particularly relevant in the Latin American context. For
instance, recent landmark first-line treatment trials, such as EV-302 and CheckMate 901, included few participants from Latin American
countries, highlighting the region’s underrepresentation in clinical research [2, 3, 10].

Real-world evidence (RWE) fills this gap by capturing the complexity and diversity of patient populations and treatment pathways outside
the controlled environment of clinical trials.

This RWE study aims to characterise the clinical profile, treatment patterns and survival outcomes of Argentinian patients diagnosed with
metastatic UC, based on data from participants in the GUIA-2 research group.

Materials and methods

A retrospective multicentre study was conducted across 19 public and private healthcare institutions distributed throughout Argentina
(Supplementary Figure 1). The study included patients aged 18 years and older with a confirmed diagnosis of la/mUC, diagnosed between 1
January 2018 and 31 March 2025. Patients without follow-up data were excluded.

For each patient included, comprehensive clinical and demographic data were systematically collected, including age, sex, comorbidities
and performance status (PS) at baseline. Detailed oncologic history was documented, enabling characterisation of disease progression, prior
therapies and relevant prognostic factors. Treatment regimens were recorded for every line of systemic therapy, from first-line through sub-
sequent interventions, with particular attention to the use of maintenance strategies. Treatment allocation was based on physician discretion,
standard guidelines [5,6] and/or drug availability/reimbursement at the time. No biomarker-based selection was performed, as PD-L1 testing
was not routinely available.

The primary endpoints were progression-free survival (PFS) and overall survival (OS) across systemic treatment lines. PFS was defined as
the time from initiation of each systemic treatment line to the first documented radiologic or clinical progression or death from any cause,
whichever occurred first. Patients without an event were censored at the date of last follow-up.

OS was defined as the time from initiation of systemic therapy to death from any cause, with censoring at the last known follow-up for living
patients.

In the multivariable analysis, adjustments were made for the presence of visceral metastatic disease and baseline PS.

Survival distributions were estimated using the Kaplan-Meier method. Group comparisons were performed using the log-rank test, and mul-
tivariable analyses were conducted using Cox proportional hazards models. All statistical analyses were performed using STATA version 14.

This study received approval from the local ethics committee at each institution.

This retrospective cohort study was conducted and reported in accordance with the Strengthening the Reporting of Observational Studies
in Epidemiology Statement [4].

Results

A total of 421 patients were evaluated, with a median age of 70 years (interquartile range (IQR): 61-76), and 76.4% of the cohort were male.
Tobacco use was documented in 70.8% of individuals. The bladder represented the most frequent primary site (86.43%), followed by upper
tract urothelial carcinoma (UTUC) (12.58%). Pure UC was observed in 75.3% of cases. Of those analysed, 89.47% had access to private
healthcare coverage. Patient characteristics are detailed in Table 1. A higher prevalence of smoking was observed in men than in women (78%
versus 48%; chi-square test, p = 0.0001).
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Table 1. Baseline characteristics of the study population (N = 421).

Characteristic n (%)

Median age, years (IQR) 70 (61-76)
Sex

Male 320 (76.1)

Female 101 (23.9)

Smokers 298 (70.8)

No smokers 123(29.2)
ECOG PS

0-1-2 378 (89.8)

3-4 43(10.2)
Presentation

Relapsed 209 (49.6)

De novo metastatic/locally advanced disease 212 (51.3)
Site of metastasis

Lymph nodes 234 (55.6)

Lung 105 (24.9)

Liver 86 (20.5)

Bone 82 (19.5)
Histology

Pure UC 317 (75.3)

Other 104 (24.7)
Primary tumour location

Bladder 364 (86.4)

UTUC 53(12.6)

Both synchronous 4(0.9)
Cisplatin-eligible (Galsky criteria) 201 (47.7)
Carboplatin-eligible (Galsky criteria) 150 (35.6)
Not eligible for chemotherapy 70 (16.6)
Healthcare coverage

None 17 (4.0)

Private insurance 153 (36.3)

Social security 223 (53.0)

International insurance 2(0.5)

Clinical trial participation 26 (6.2)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range; UTUC, upper tract urothelial
carcinoma

Table 1 Baseline demographic and clinical characteristics of the 421 patients with la/mUC included in the GUIA-2
cohort. Values are n (%) unless otherwise specified. Percentages for site of metastasis do not sum to 100% because
patients could present with more than one metastatic site at baseline

Systemic first-line treatment was administered to 89.79% (378) of patients, with carboplatin-gemcitabine (40.1%) and cisplatin-gemcitabine
(33.93%) being the most frequently used regimens, irrespective of cisplatin eligibility per Galsky criteria. Maintenance therapy was received
by 37.8% (143) of patients, predominantly with avelumab (94.12%) [8]. In the second-line setting, 28.82% (122) of patients underwent treat-
ment, of whom 48% received an anti-PD-1 agent (mostly pembrolizumab) [7] and 34% received paclitaxel. Third-line therapy was admin-
istered to 6.1% (25) of patients, with enfortumab vedotin being the most used agent (45.83%) [9]. Treatment sequencing and patient flow
across lines of therapy are shown in Figure 1.
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Figure 1. Treatment trends for patients with mUC in Argentina. Treatment percentages correspond to 421 patients analysed. Figure 1 Sankey diagram
showing treatment sequencing among the 421 patients with mUC, from first- through third-line systemic therapy. The width of each pathway is
proportional to the number of patients following that route, including transitions to progression or to no further treatment at each line.

PFS among all patients who received first-line systemic therapy was 9 months (95% Cl: 7.6-10.7) (Figure 2a). Among those who did not
receive maintenance therapy, first-line PFS was 6.2 months compared with 13.3 months in those who did, with a statistically significant dif-
ference (log-rank p = 0.00001) (Figure 2b). In the second-line treatment setting, PFS for all treated patients was 5.2 months (95% ClI: 3.9-6.2),
as shown in Figure 3a. For third-line therapy, PFS was 4.53 months (95% Cl: 3.0-5.53) (Figure 3b).

Median OS for the entire cohort of 421 patients was 16 months (95% Cl: 13.6-18.3) (Figure 4a). OS from first-line treatment was 11.06
months in patients without maintenance versus 24.6 months with avelumab maintenance [8] (log-rank p = 0.00001) (Figure 4b).

OS in patients with lymph-node non-visceral disease was 36.9 months compared with 18.3 months in those with visceral involvement (log-
rank test, p = 0.00001). OS in patients with a PS <80 was 12.9 months versus 34.2 months in those with better PS (p = 0.0001).

A multivariable analysis was performed to evaluate prognostic factors associated with OS in patients with la/mUC . Among the variables
assessed, the presence of visceral metastases and poor PS emerged as independent predictors of worse OS (Table 2).

Discussion

The findings of this study align with international RWE, notably the EBANO [13] study conducted across 16 centres in northern Spain, which
highlighted treatment patterns and survival outcomes in patients with la/mUC. Similarly, the ALEBRIJE [14] study from Mexico, involving
eight oncology centres, provided valuable insights into treatment access, progression and survival in a Latin American context, underscor-
ing the challenges of equitable care and the impact of PS and visceral disease on prognosis. Compared to the Spanish cohort, in which 53%
of patients received second-line treatment, our study shows a notably lower proportion of patients in Argentina undergoing second-line
therapy (28.8%), a figure more closely aligned with the Mexican population (24.6%). This discrepancy may reflect differences in healthcare
access, referral patterns or institutional practices across regions and highlights the importance of contextualizing real-world data within each
country’s clinical landscape. Notably, 26 of the 421 patients (6.18%) in our cohort were enrolled in clinical research protocols, reflecting the
contribution of investigational studies to treatment access and outcomes. The therapeutic landscape for advanced UC has also expanded
with the development of antibody-drug conjugates such as sacituzumab govitecan, particularly in previously treated disease [11].
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Figure 2. (a): PFS on first-line therapy (378 patients out of 421 total). (b): First-line PFS by avelumab maintenance versus no maintenance. (143 patients with avelumab
maintenance versus 235 patients with no maintenance, out of 378 patients). PFS: 9 months (95% Cl: 7.6-10.7). PFS: 13.3 months versus 6.2 months. Log-rank p
0.00001. Figure 2 Kaplan-Meier estimates of PFS with first-line systemic therapy. (a): PFS for all patients who received first-line therapy (n = 378); median PFS was
9.0 months (95% Cl: 7.6-10.7). (b): PFS stratified by receipt of avelumab maintenance therapy after first-line treatment (143 patients with avelumab maintenance
versus 235 without maintenance); median PFS was 13.3 months with avelumab maintenance versus 6.2 months without maintenance (log-rank p < 0.00001).
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Figure 3. (a): PFS in second-line therapy (b): PFS in third-line therapy; 5.2 months (95% Cl: 3.9-6.2). 4.53 months (95% Cl: 3.0-5.53). Figure 3 Kaplan-

Meier estimates of PFS beyond first-line therapy. (a): PFS among patients who received second-line therapy; median PFS was 5.2 months (95% Cl: 3.9-
6.2). (b): PFS among patients who received third-line therapy; median PFS was 4.53 months (95% Cl: 3.0-5.53).
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Figure 4. OS (a): entire cohort of 421 patients (b): from first-line treatment, stratified by avelumab maintenance versus no maintenance. OS from first-line
treatment was 11.06 months in patients without maintenance versus 24.6 months with avelumab maintenance (log-rank p = 0.00001). Figure 4 Kaplan-
Meier estimates of OS. (a): OS for the entire cohort (N = 421); median OS was 16.0 months (95% Cl: 13.6-18.3). (b): OS from first-line treatment stratified
by receipt of avelumab maintenance therapy; median OS was 24.6 months with avelumab maintenance versus 11.06 months without maintenance (log-
rank p < 0.00001).

Table 2. Multivariable cox proportional hazards regression analysis (n = 378).

Variable HR (95% Cl) p-value
Visceral metastases (including lung) | 1.57 (1.19 - 2.07) 0.001
Karnofsky < 80 2.01(1.51-2.69) <0.001

Abbreviations: HR = Hazard Ratio; Cl = Confidence Interval. Model adjusted for all variables listed. Breslow method was
used for ties

Table 2 Multivariable Cox proportional hazards regression model for OS (n = 378). Hazard ratios (HR) greater than 1
indicate an increased risk of death. The model was adjusted for the presence of visceral metastases (including lung) and
baseline PS (Karnofsky <80 versus 280); the Breslow method was used to handle tied event times
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Therapeutic decisions were based on the treating physician’s preference and the availability of treatments within each patient’s healthcare
system. PD-L1 status was not routinely assessed. The therapeutic landscape has also expanded to include molecularly targeted therapies,
such as erdafitinib for patients with la/mUC harbouring susceptible FGFR alterations [12]. This approach may introduce several sources of
bias. First, physician-driven treatment selection can lead to confounding by indication, as clinicians may preferentially choose certain thera-
pies for patients with specific clinical characteristics that are not fully captured in the dataset. Second, variability in healthcare system access
can result in selection bias, whereby patients with greater resource availability receive different treatments than those with more limited
access. Finally, the lack of routine PD-L1 testing limits the ability to account for potential biological differences that could influence treat-
ment allocation and outcomes, thereby increasing the risk of residual confounding.

Several potential sources of bias were identified and warrant consideration. The study population showed a predominance of patients with
private insurance or social security coverage, which may limit the applicability of findings to uninsured individuals. This imbalance likely
reflects the nature of the participating institutions, which tend to have greater access to specialised oncology services. A notably high pro-
portion of patients (>80%) received first-line systemic therapy, exceeding the global average reported in established studies (50%-60%) [15,
16]. This discrepancy may be partially explained by underreporting of patients who were referred directly to palliative care without receiv-
ing disease-specific oncologic treatment, potentially inflating the observed treatment initiation rates. As with most retrospective real-world
studies, the lack of controlled conditions, standardised follow-up and comprehensive stratification limits direct comparability with prospec-
tive pivotal trials. These methodological differences may account for the observed variations in survival outcomes and underscore the need
for cautious interpretation when benchmarking real-world data against clinical trial results.

An additional limitation of this study is the absence of formal assessment of toxicity and quality of life, patient-reported outcomes or detailed
longitudinal tracking of PS changes during treatment. These measures are increasingly recognised as essential for understanding the real-
world impact of therapies on patients’ daily functioning and overall well-being. Future studies should prioritise the systematic collection of
these outcomes to provide a more comprehensive evaluation of treatment effectiveness and to inform patient-centred care decisions in
routine oncology practice.

A further methodological limitation concerns the comparison between patients who received maintenance therapy and those who did not.
Eligibility for maintenance requires that a patient survive first-line induction chemotherapy without disease progression; consequently, the
maintenance group is structurally guaranteed a minimum period of PFS and OS before maintenance can even be initiated. This introduces
immortal time bias: unlike classical lead-time bias, which arises from differing starting points of observation (e.g. earlier diagnosis through
screening), immortal time bias arises here because time elapsed during induction was systematically misclassified as ‘exposed’ (maintenance)
time for patients who could, by definition, not have died or progressed during that interval. This structural advantage likely inflates the mag-
nitude of the survival benefit attributed to maintenance therapy in the present analysis. An unbiased estimate would require a landmark
analysis or a Cox model incorporating maintenance status as a time-dependent covariate, updated at the actual date of maintenance initia-
tion rather than fixed from the start of first-line therapy. Until such analyses are performed, the survival differences reported here between
patients with and without maintenance should be interpreted as hypothesis-generating rather than as definitive evidence of a causal treat-
ment effect.

Nevertheless, in this study, we observed that patients who received maintenance avelumab achieved an OS of 24 months, which is compa-
rable to the 21.3 months reported in the French AVENANCE [17] study.

Beyond these clinical comparisons, contextual factors specific to Argentina’s healthcare system are also relevant. Argentina has a highly
fragmented healthcare system composed of three major sectors: the public system, the social security system (‘obras sociales’), and private
insurance (‘prepagas’), which coexist with a private provider network [18-20]. Although these sectors often share healthcare institutions,
patient access to specialists, diagnostic procedures and high-cost therapies is largely determined by contractual agreements between payers
and providers, as well as by the specific coverage plan [18-20]. Consequently, access to innovative oncologic treatments may vary substan-
tially among patients, potentially influencing treatment selection and timing in routine clinical practice. This healthcare fragmentation may
partly explain the differences in treatment patterns and access to subsequent lines of therapy observed in our cohort and should be taken
into account when comparing these results with data from countries with more integrated healthcare systems [19, 20].
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Conclusion

In conclusion, this study provides a comprehensive characterisation of the clinical and demographic features of Argentinian patients with
la/mUC , offering valuable insights into real-world treatment practices across multiple lines of therapy. By documenting the use of first-line
regimens, maintenance strategies and subsequent lines of treatment, the findings contribute to a deeper understanding of therapeutic

decision-making and patient outcomes in routine clinical settings. These results underscore the relevance of regional data in complementing
global evidence and highlight the importance of continued research to inform and optimise urothelial cancer care in Latin America.
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Supplementary Figure 1. Hospitals in the country that participated in the study. Geographic distribution of participating centres. Geographic distribution
of the 19 participating institutions across Argentina, with the number of patients enrolled at each site (n).
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