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Abstract: Localized node-positive bladder cancer is characterized 
by a high degree of heterogeneity, leading to significant variability in 
overall survival outcomes among affected individuals. The absence 
of standardized treatment guidelines presents a critical challenge in 
managing these patients effectively. This comprehensive review article 
delves into the pathophysiology, clinical significance, and management 
of node-positive bladder cancer. It critically evaluates the current thera-
peutic landscape and explores emerging treatment strategies, including 
novel drugs currently undergoing clinical trials. By synthesizing the latest 
research findings, the review aims to provide valuable insights into the 
optimal management of node-positive urothelial cell carcinoma, ulti-
mately contributing to improved patient outcomes and quality of life.

Introduction

Bladder cancer ranks as the sixth most prevalent cancer and the 10th 
leading cause of cancer-related deaths in the United States, posing a 
significant public health concern.1 In 2024, 83,190 new cases and 
16,840 deaths due to bladder cancer are anticipated. A comprehensive 
analysis of the Surveillance, Epidemiology, and End Results (SEER) 
database from 2012 to 2018 shows that the 5-year survival rate is 70% 
for localized node-negative bladder cancer, 39% for node-positive 
disease, and 8% for metastatic disease.2 It is well established through 
multiple studies that lymph node (LN) positivity is associated with a 
poor prognosis, significantly adversely influencing disease-specific sur-
vival.3,4 However, it is important to note that in metastatic urothelial 
cancer, the presence of LN-only metastasis is considered a relatively 
good prognostic factor in comparison with metastasis in other sites, 
such as bone and liver. One retrospective study reported 5-year overall 
survival (OS) rates of 31% for patients who received neoadjuvant 
chemotherapy (NAC) and radical cystectomy (RC), 26% for those 
who received RC and adjuvant chemotherapy (AC), 19% for patients 
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The American Joint Committee on Cancer TNM (tumor, 
node, metastasis) classification system, which was revised 
in 2017, has a pivotal role in categorizing nodal disease in 
bladder cancer. This system takes into account both the 
number and location of affected LNs. 

Key Prognostic Factors

The dominant pathologic predictors of disease recur-
rence and survival in bladder cancer are tumor stage and 
nodal status. Other significant prognostic factors also 
come into play, including gender, age, the presence of 
hydronephrosis and lymphovascular invasion, soft-tissue 
surgical margin status, molecular subtyping status, LN 
parameters (comprising the number of positive LNs, LN 
density, total number of LNs removed, and aggregate 
LN metastasis diameter), and the presence of extranodal 
extension. Specifically, a higher tumor grade, advanced T 
stage, younger age, and larger tumor size have all been 
correlated with an increased risk of nodal involvement.8,9 

Treatment Strategies for Patients With 
Regional LN+ Bladder Cancer

The treatment of bladder cancer in patients with clinically 
or pathologically diagnosed node-positive disease remains 
an area with significant heterogeneity. Multimodality 
therapy is the cornerstone of treatment for patients with 
node-positive MIBC. The divergence in practice patterns 
by treating physicians is huge. Some multidisciplinary 
teams adopt a palliative approach in which they focus on 
systemic therapy, with local treatments aimed at symptom 
relief rather than a cure. Others pursue a more aggressive 
strategy with curative intent that involves RC, often com-
bined with either NAC or AC. Another option is trimodal 
therapy, which aims to preserve the bladder by combining 
chemoradiotherapy with maximal transurethral resection 
of the bladder tumor (TURBT). Despite these options, 
no clear consensus exists on the best treatment for this 
intermediate-risk group. The following sections review 
the literature to explain the data and reasoning behind the 
various multimodality treatments used for node-positive 
bladder cancer.

Role of Perioperative Chemotherapy 
Neoadjuvant Chemotherapy in Localized LN+ Bladder 
Cancer. The compelling benefits of NAC before RC in 
the treatment of MIBC have been substantiated through 
numerous high-quality clinical studies. Among the 
seminal works in this domain is a Southwest Oncology 
Group (SWOG) randomized trial involving 307 patients 
with a diagnosis of MIBC. This study demonstrated that 
an NAC regimen comprising methotrexate, vinblastine, 

who received RC alone, and 14% for those who received 
chemotherapy alone.5 

Patients with localized LN (any T, N1-3, M0) 
involvement pose unique clinical challenges because they 
are at risk for distant metastases but still can possibly 
be cured with treatment. However, no consensus exists 
regarding the best treatment approach for patients with 
localized LN-positive (LN+) disease. This review aims to 
compile the available evidence to guide the management 
of localized LN+ bladder cancer, with a focus on regional 
or localized LN involvement (N1-3, stage III); it also 
touches briefly on key studies highlighting distant LN+ 
metastases (M1a, stage IV).

Pathophysiology of Nodal Metastases

The lymphatic drainage system of the bladder comprises 
a complex network of primary and secondary drainage 
sites. Understanding these drainage sites is crucial for 
understanding the pathophysiology of LN metastases. 
The primary lymphatic drainage sites include regional 
LNs within the true pelvis, such as the perivesical, obtura-
tor, internal iliac, external iliac, and sacral nodes. The sec-
ondary drainage site extends to the common iliac nodes. 
However, lymphatic drainage beyond these regions can 
lead to distant metastasis. Notably, a small proportion of 
cases demonstrate initial drainage beyond the true pelvis, 
with 15% of cases involving the common iliac nodes and 
4% the para-aortic regions.6

Regional LN+ bladder cancer, a critical juncture in 
the clinical course of the disease, can be identified through 
various modalities. These include the identification of clin-
ically node-positive disease through pretreatment imaging 
and the identification of pathologically node-positive 
disease through the examination of surgical specimens 
obtained during cystectomy. Notably, in patients with 
muscle-invasive bladder cancer (MIBC) who undergo RC 
with pelvic LN dissection, approximately 20% to 30% of 
cases are found to harbor regional LN metastases. In con-
trast, only 7% of patients initially present with clinically 
node-positive bladder cancer.7

Clinical Significance of Lymph Node 
Involvement in Bladder Cancer

LN involvement in bladder cancer is a critical turning 
point in disease progression, with profound prognos-
tic and predictive implications. Patients with regional 
LN+ bladder cancer often face a challenging prognosis, 
as reflected by a 5-year OS rate of approximately 30%. 
Furthermore, regional LN+ bladder cancer is marked by 
significant heterogeneity, leading to notable variations 
in disease recurrence rates and cancer-specific mortality. 
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doxorubicin, and cisplatin (MVAC) followed by RC sig-
nificantly improved median survival (77 vs 46 months) 
in comparison with RC alone and substantially increased 
the rate of achievement of no residual disease (38% vs 
15%).10 

Although an abundance of research advocates for 
NAC in MIBC, studies focused on patients who have 
clinically regional LN+ status are relatively sparse. Mei-
jer and colleagues shed light on this overlooked patient 
cohort, reporting outcomes for 152 (115 LN+) patients 
with locally advanced MIBC and/or LN+ status.11 
This was a retrospective cohort of patients treated with 
induction chemotherapy followed by additional surgical 
interventions. The authors reported a median OS of 18 
months and a pathologic complete response (pCR) in 
26.3% of patients. Furthermore, the study estimated an 
encouraging 5-year OS rate of 54% (95% CI, 39%-74%). 
However, it is crucial to note that for those with persisting 
pathologic node-positive (pN+) disease after induction 
chemotherapy and surgery, OS was significantly dimin-
ished (P<.001).11 

Complementing these findings, Ploussard and col-
leagues conducted an observational multicenter study 
involving 450 patients with a diagnosis of pN1-3 dis-
ease.12 The study concluded that OS outcome was worse 
in patients who received NAC followed by RC than in 
those who received RC. The majority of patients in this 
cohort received AC, and patients who received AC had 
better OS than those who received NAC or no chemo-
therapy; therefore, the relevance of the results for NAC 
followed by RC was not clear. Patients who had residual 
MIBC disease after NAC had a significantly worse OS, 
with a hazard ratio (HR) of 2.40 (95% CI, 1.06-5.44).12 
Similarly, Ho and colleagues reported a stark difference 
between 5-year cancer-specific survival rates in the 
pN0 and pN+ categories in patients treated with NAC 
followed by RC (66% vs 12%; P<.001).13 Moreover, 
radiologic CR to chemotherapy correlated with a signifi-
cantly better 5-year cancer-specific survival rate (60% vs 
33%; P=.038).13 Corroborating these individual studies, a 
meta-analysis by Petrelli and colleagues that included 13 
trials and 886 patients found a pCR rate of 28.6% when 
a combination of NAC and AC was used.14 Importantly, 
achieving pCR in both the primary tumor and lymph 
nodes led to a relative risk for OS of 0.45 (95% CI, 0.36-
0.56; P<.001). The number needed to treat to prevent 1 
death was 3.7, with an absolute risk difference of –26%.14 

The need for local treatment following NAC in the 
management of locally advanced LN+ bladder cancer is 
compelling. RC is often used in patients who have had 
a good response to NAC. This assertion is grounded in 2 
key factors: the high incidence of disease relapse at sites 
initially responding to chemotherapy and the limitations 

of clinical methodologies in accurately assessing a CR to 
chemotherapy alone.15 The argument for postchemother-
apy surgery gains traction from observational data sug-
gesting that surgical resection of the sites of locoregional 
disease, when chemotherapy was initially administered, 
can enhance relapse-free survival. Strikingly, 33.3% of 
patients who were believed to have achieved a clinical CR 
still had viable disease in their surgical specimens.16 Addi-
tionally, 15.9% of patients deemed to have only a partial 
clinical response exhibited a pCR, which was surprising. 
This discrepancy underscores the unreliability of clinical 
assessments and fortifies the case for postchemotherapy 
surgery. 

In a recent population-based analysis involving 
more than 3000 patients, RC with pelvic lymph node 
dissection and chemotherapy was associated with better 
5-year OS when compared with radiation therapy (>50 
Gy) along with chemotherapy and TURBT.17 However, 
the retrospective nature of this study suggests potential 
bias, as patients with more comorbidities were more likely 
to be chosen for chemoradiation rather than surgery. It 
is also essential to recognize that not all patients are can-
didates for postchemotherapy surgery. Specifically, those 
who fail to achieve either a major complete or partial 
response to chemotherapy typically face a poor prognosis, 
and surgical intervention in such cases does not confer a 
survival advantage.11,13

Another dimension to consider is the eligibility crite-
ria for NAC. Patients with hearing loss, neuropathy, poor 
performance status, or renal insufficiency may not be 
suitable candidates for cisplatin-based chemotherapy. It is 
worth noting that carboplatin, often considered an alter-
native, has failed to demonstrate a survival benefit and 
should not be employed as a substitute for cisplatin in the 
perioperative setting.18 In summary, selected patients with 
LN+ MIBC do benefit from NAC followed by surgery.

Adjuvant Chemotherapy in Localized LN+ Bladder 
Cancer. The use of AC for LN+ bladder cancer has been 
a subject of investigation in various studies. These studies 
have shown that AC may delay recurrences and improve 
OS. However, it is important to note that the random-
ized trials exploring AC for bladder cancer have faced 
challenges such as being underpowered and terminated 
prematurely, leading to inconsistent results.

In a meta-analysis conducted by Leow and colleagues, 
which included data from 9 randomized controlled 
trials comprising 945 patients, the use of immediate 
postoperative cisplatin-based adjuvant chemotherapy 
was assessed.19 Although many of these trials included 
patients with LN+ disease, their inclusion criteria were 
not specifically focused on nodal positivity. The pooled 
HR for OS was found to be 0.77, indicating a statistically 
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significant improvement in OS with the use of adjuvant 
cisplatin-based chemotherapy. Similarly, the pooled HR 
for disease-free survival (DFS) was 0.66 (95% CI, 0.45-
0.91; P=.014). Notably, the benefit in DFS was more 
pronounced among patients with pN+ disease (P=.010). 
Specifically, the HR for DFS associated with adjuvant 
cisplatin-based chemotherapy in studies with a higher 
percentage of patients with nodal involvement (>50% 
with pN+ disease) was 0.39 (95% CI, 0.28-0.54), whereas 
the HR was 0.89 (95% CI, 0.69-1.15) in studies with 
fewer patients with nodal involvement (<50% with pN+ 
disease).

An updated meta-analysis of 10 randomized con-
trolled trials involving 1183 participants, with 40% 
of them having LN+ disease, has affirmed that cispla-
tin-based AC provides a survival advantage, with an HR 
of 0.82. This translates to a 6% absolute improvement in 
survival at 5 years and a 9% absolute benefit after adjust-
ment for age, sex, pathologic tumor (pT) stage, and pN 
category. Regarding the pN category, no clear evidence of 
interaction was found in comparison with the reference 
category of pN0.20

In a retrospective study conducted by Galsky and 
colleagues, which included 5653 patients with a diagnosis 
of pT3-4 or pN+ bladder cancer, the effectiveness of RC 
alone was compared with that of RC plus AC. Among 
these patients, 23% received AC, with 64% in the AC 
group having LN+ disease vs 32% in the observation 
group.21 Their analysis demonstrated an improvement in 
OS in the AC group, with an HR of 0.70 (95% CI, 0.64-
0.76). The 5-year OS rates were 37.0% (95% CI, 34.3%-
39.7%) in the AC group and 29.1% (95% CI, 27.7%-
30.5%) in the observation group (P<.001). Additionally, 
the benefit in OS was also evident in patients with nodal 
involvement (HR, 0.62; 95% CI, 0.56-0.69).21

Berg and colleagues identified 15,397 patients who 
received RC (without NAC) and had a diagnosis of T2 
N+ or T3 N0/N+ disease or greater in the National Can-
cer Database. Among these, 6957 had pN+ disease, and 
34% of them received AC after RC. An OS benefit was 
observed in the patients who had pure urothelial carci-
noma (HR, 0.87; 95% CI, 0.82-0.91), whereas no signif-
icant differences were reported in the patients with other 
histologic variants.22 Afferi and colleagues reported that 
only patients with a poor prognosis (pT any and pelvic 
lymph node count ≥3) benefited from cisplatin-based AC 
in terms of OS, with an HR of 0.51 (P<.001).23

In the VESPER phase 3 randomized controlled trial, 
which included 493 patients, a subgroup of 56 patients (37 
of whom had nodal involvement) received either adjuvant 
dose-dense MVAC (dd-MVAC) or gemcitabine and cis-
platin (GC); 437 patients received NAC. The 5-year OS 
rate was higher in the dd-MVAC arm than in the GC arm 

(64% vs 56%; HR, 0.77; 95% CI, 0.58-1.03; P=.078), as 
was the 5-year disease-specific survival (DSS) rate (72% 
vs 59%; HR, 0.63; 95% CI, 0.46-0.86; P=.004). In the 
NAC group, the 5-year OS rate was significantly higher 
in the dd-MVAC arm than in the GC arm (66% vs 57%; 
HR, 0.71; 95% CI, 0.52-0.97; P=.032), as was the 5-year 
DSS rate (75% vs 60%; HR, 0.56; 95% CI, 0.39-0.80; 
P=.001). However, the results were inconclusive in the 
AC group because of the limited sample size (n=56).24

It is worth noting that the data from randomized 
trials regarding the timing of AC after NAC and RC 
are limited. Kassouf and colleagues reported improved 
outcomes in a cohort of 37 patients with pN+ disease 
despite preoperative chemotherapy. Among them, 11 
patients received AC; this was associated with improved 
recurrence-free survival (P=.02; HR, 0.29; 95% CI, 0.10-
0.81), with a trend toward significance for prolonged OS 
(P=.08; HR, 0.44; 95% CI, 0.18-1.11) and DSS (P=.07; 
HR, 0.36, 95% CI, 0.12-1.07).24 Median survival for 
those who received AC vs those who did not was 16 vs 
12.6 months.25

In an observational study involving 788 patients 
with pT3/T4 and/or pN+ disease, Seisen and colleagues 
reported significantly longer median OS with NAC fol-
lowed by RC followed by AC (29.9 months; interquar-
tile range, 15.1-85.4) than with NAC and RC followed 
by observation (24.2 months; interquartile range, 12.9-
58.9; P=.046; HR, 0.78; 95% CI, 0.61-0.99; P=.046).25 
The 5-year OS rates were 36.8% for NAC and RC 
followed by AC vs 24.7% for NAC and RC followed 
by observation. In this study, 23.4% of the patients 
received NAC and RC followed by AC, and 58.7% in 
the AC group had nodal involvement vs 41.7% in the 
observation group.26

The National Comprehensive Cancer Network 
guidelines support the administration of adjuvant therapy 
for certain patients at high risk of relapse.27 However, 
they caution against substituting carboplatin for cisplatin 
because of a lack of demonstrated survival benefit in the 
perioperative setting. Tumors that are pT2 or less, with-
out nodal involvement or lymphovascular invasion after 
cystectomy, are considered lower risk and may not benefit 
from adjuvant therapy.

Bladder Preservation Approach With a Multimodality 
Approach
Several studies have explored combining chemotherapy 
with radiotherapy after TURBT for MIBC. Unfortu-
nately, most of these studies excluded patients with LN+ 
disease, leading to uncertainty about the best treatment 
for this group.

In 2002, an important study conducted by Rodel and 
colleagues investigated the outcomes of combined-mo-
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dality treatment in patients with MIBC. Within this 
German registry, in which 28 of 415 patients presented 
with clinical LN+ disease, an overall CR rate of 72% was 
observed.28 Furthermore, local control after CR without 
muscle-invasive relapse was sustained in 64% of patients 
over a 10-year period. Distant metastases were observed in 
98 patients, with an actuarial rate of 35% at 10 years. The 
10-year DSS rate stood at 42%, and the bladders of more 
than 80% of survivors could be preserved. An early tumor 
stage and a complete TURBT were identified as pivotal 
factors in predicting CR and OS.28

The Radiation Therapy Oncology Group (RTOG) 
undertook several trials to assess bladder preservation 
strategies of radiotherapy in combination with various 
chemotherapy regimens, confirming the efficacy and 
safety of this approach.29-35 A combined analysis of sur-
vivors from 4 prospective RTOG trials, all excluding 
patients with LN+ disease and comprising 285 eligible 
patients with a median follow-up of 5.4 years, demon-
strated that combined modality therapy resulted in low 
rates of late grade 3 toxicity (5.7% genitourinary and 1.9% 
gastrointestinal). Notably, no occurrences of late grade 4 
toxicities or treatment-related deaths were documented.36 
On the basis of the compelling evidence derived from 
these trials, concurrent chemoradiotherapy for bladder 
preservation has attained category 1 recommendation 
status for the primary treatment of localized bladder 
cancer by the National Comprehensive Cancer Network. 
Using a comprehensive contemporary dataset, Haque and 
colleagues reported better median OS among patients 
who underwent chemoradiotherapy than in those who 
received chemotherapy alone for LN+ bladder cancer.37 
This improvement was observed despite the tendency for 
patients undergoing chemoradiotherapy to present with 
more advanced disease.

A phase 2 study conducted at a single center explored 
the feasibility of chemoradiotherapy in treating MIBC 
with confirmed or high-risk nodal involvement.38 The 
study revealed a median OS of 1.9 years and a 5-year OS 
rate of 34%. Despite the modest sample size of 38 par-
ticipants (60% with confirmed LN+ disease), the study 
demonstrated the ability to administer intensity-mod-
ulated radiation therapy (IMRT) with an 85% bladder 
preservation rate and a low incidence (5%) of late grade 3 
gastrointestinal toxicity.38 

A large real-world retrospective study conducted by 
Swinton and colleagues examined 287 patients with LN+ 
disease.39 The study reported a median OS of 1.5 years. 
Radical treatment was notably associated with enhanced 
OS in comparison with palliative treatment, and survival 
outcomes were comparable between surgery and radical 
radiation therapy. Given the recognized challenges of RC 
in a group of patients with limited survival prospects, this 

study underscores that bladder-sparing trimodal therapy 
should be regarded as a viable treatment option for indi-
viduals with a diagnosis of LN+ bladder cancer.39

Collectively, these studies highlight the significance of 
concurrent chemoradiotherapy and its potential benefits 
in the treatment of invasive bladder cancer. However, they 
also emphasize the critical need for additional research, 
particularly concentrating on patients with node-positive 
disease and older populations.

Evolving Role of Immunotherapy in the 
Treatment of LN+ Bladder Cancer

The advent of immune checkpoint inhibitors (ICIs) was 
a watershed moment. The initial US Food and Drug 
Administration (FDA) approval of cisplatin for bladder 
cancer in 1978 and gemcitabine in 2008 was followed 
by a significant gap in therapeutic innovations. This 
changed dramatically between 2016 and 2017, when 
the FDA approved 5 different agents targeting the 
programmed death protein 1 (PD-1) and programmed 
death ligand 1 (PD-L1) pathways. The FDA initially 
granted accelerated approval for PD-1 inhibitors (pem-
brolizumab [Keytruda, Merck] and nivolumab [Opdivo, 
Bristol Myers Squibb) and PD-L1 inhibitors (atezolizu-
mab [Tecentriq, Genentech], avelumab [Bavencio, EMD 
Serono/Pfizer], and durvalumab [Imfinzi, AstraZeneca]) 
as second-line treatment options for advanced bladder 
cancer in patients whose disease had progressed on 
platinum-based therapy and who had not previously 
received immunotherapy.40-43 However, the sponsors of 
atezolizumab and durvalumab voluntarily withdrew their 
approvals after the confirmatory phase 3 trials failed to 
meet their primary endpoints.44,45

In recent years, the role of ICIs in the management of 
urothelial carcinoma has been widely studied. Numerous 
ongoing studies are evaluating the role of ICIs in combi-
nation with other agents as NAC or AC in the metastatic 
setting. In the following sections, we summarize key clin-
ical trials that have provided significant evidence on the 
various uses of PD-1 and PD-L1 inhibitors in managing 
urothelial cancer, offering new options for patient care. 
Although several studies have shown promising efficacy  
of ICIs in MIBC in the NAC setting, we still await the 
results of some practice-changing studies. 

It is worth noting that until 2017, patients with clin-
ically node-positive disease were grouped with patients 
with metastatic disease, leading to their inclusion in 
trials of systemic therapy for metastatic bladder cancer. 
However, the specific outcomes of patients with localized 
LN+ disease within the ICI-based treatment trials have 
not typically been reported. Given the scarcity of studies 
with ICIs for disease that is LN+ only, in this section we 
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capture the role of ICIs as adjuvant therapy for MIBC and 
as maintenance therapy in the metastatic setting. 

Role of Adjuvant Immune Checkpoint Inhibitors
One significant development in the field of adjuvant 
immunotherapy for the management of MIBC after 
surgery emerged from the CheckMate 274 trial.46 This 
phase 3 study included patients with MIBC and upper 
tract urothelial carcinoma (capped at 20%) who had 
undergone RC; these patients were randomized to receive 
adjuvant nivolumab for 1 year or a placebo. Of the par-
ticipants, 47% had LN+ disease and 43% had received 
NAC. The results demonstrated that nivolumab led to 
a median DFS of 20.8 months, a notable improvement 
in comparison with the 10.8 months observed in the 
placebo arm.46 This benefit was particularly pronounced 
in patients with PD-L1 expression exceeding 1% and 
those with pN2 and pN3 disease. On August 19, 2021, 
the FDA approved nivolumab for the adjuvant treatment 
of bladder cancer in patients at high risk for recurrence 
after radical resection. Updated data presented at the 
2024 Annual European Association of Urology Congress 
showed continued improvements in DFS, non-urothelial 
tract recurrence-free survival, and distant metastasis–free 
survival with adjuvant nivolumab vs placebo in both the 
intention-to-treat population and the population with 
PD-L1 of at least 1%. Additionally, a favorable trend 
toward OS was observed, although the data are still 
maturing.

Similarly, the phase 3 AMBASSADOR study enrolled 
patients with MIBC who underwent surgery, had residual 
disease (≥ypT2 and/or ypN+ following NAC or ≥pT3 and/
or pN+ without NAC), and either were cisplatin-ineligible 
or declined adjuvant cisplatin-based therapy.47 A total of 
354 patients were randomized to receive pembrolizumab 
at 200 mg every 3 weeks for 1 year, and 348 patients were 
observed. Median DFS was 29 months vs 14 months, 
respectively, at a median follow-up of 22.3 months (HR, 
0.69; 95% CI, 0.55-0.87; P=.0013). Further follow-up is 
ongoing for final DFS/OS, PD-L1 subgroups, and circu-
lating tumor DNA (ctDNA) analyses.

In contrast, the IMvigor010 trial, a phase 3 study 
assessing the efficacy of 1 year of adjuvant atezolizumab 
in MIBC, did not reveal a significant advantage in DFS.48 
Of the participants, 52% had node-positive disease, and  
no difference in the effect of atezolizumab according to 
pathological nodal status could be discerned. However, 
patients with ctDNA benefited from atezolizumab. 

Role of Immune Checkpoint Inhibitors in the First-Line 
Setting for LN+ Disease
Traditionally, cisplatin-based chemotherapy has been used 
to treat locally advanced or metastatic bladder cancer, with 

a median OS ranging from 13 to 15 months.49 An alterna-
tive approach for patients who are ineligible for cisplatin is 
carboplatin-based chemotherapy. However, this regimen is 
limited in efficacy and often poorly tolerated, resulting in a 
median OS of merely 9 months.50 The FDA has approved 
maintenance avelumab on the basis of the phase 3 JAV-
ELIN Bladder 100 trial, which involved 700 patients 
with locally advanced or metastatic bladder cancer who 
achieved a CR, partial response, or stable disease after 4 to 
6 cycles of cisplatin- or carboplatin-based chemotherapy.51 
Maintenance avelumab significantly improved OS (21.4 
vs 14.3 months; HR, 0.69; 95% CI, 0.56-0.86; P=.001),51 
and the benefit was sustained during a median follow-up 
of more than 2 years (23.8 vs 15 months; HR, 0.76; 95% 
CI, 0.63-0.91; P=.0036).52 In this study, 45.4% of patients 
had nonvisceral disease.

A noteworthy phase 2 trial, led by Galsky and col-
leagues, used pembrolizumab in a switch maintenance 
therapy approach and demonstrated a progression-free 
survival (PFS) benefit (5.4 months in the pembroliz-
umab arm vs 3 months in the placebo arm; HR, 0.65; 
P=.04).53 The objective response rate (ORR) was 23% 
with pembrolizumab and 10% with placebo. The median 
OS results were comparable in the 2 arms as a result of 
crossover, at 22 months with pembrolizumab and 18.7 
months with placebo. Interestingly, no significant differ-
ence in the PFS and OS effects of pembrolizumab on the 
basis of a PD-L1 combined positive score of at least 10 
was noted. Collectively, these findings have solidified the 
role of maintenance immunotherapy in the population 
of patients with locally advanced unresectable/metastatic 
disease, and one can assume that these therapies might 
show a similar benefit in patients with LN+ disease, 
although it is hard to tease out the difference between 
regional and nonregional LN+ disease. 

In the context of cisplatin-ineligible patients with 
locally advanced or metastatic bladder cancer, robust 
evidence supporting pembrolizumab as a first-line ther-
apy has been derived from the KEYNOTE-052 study,54 
which demonstrated an ORR of 28.9% with a median 
OS of 11.3 months for the entire patient cohort and par-
ticular benefit in patients with high PD-L1 expression. 
The KEYNOTE-361 trial, which involved 1010 patients, 
showed no significant benefit from adding pembroliz-
umab to chemotherapy.55 The DANUBE trial also did 
not show benefit from adding durvalumab plus tremeli-
mumab (Imjudo, AstraZeneca) to chemotherapy.46 The 
IMvigor130 trial highlighted a significant improvement 
in median PFS with atezolizumab combined with plati-
num-based chemotherapy vs chemotherapy alone.56 The 
same trial showed no significant difference between the 
median OS of the atezolizumab-alone arm and that of the 
chemotherapy-alone arm. 
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The groundbreaking EV-302/KEYNOTE-A39 trial 
marks a significant advancement in the field of urothe-
lial cancer (UC) treatment.57 This phase 3 clinical trial 
enrolled 886 patients with previously untreated locally 
advanced or metastatic bladder cancer. The patients were 
randomized to receive either enfortumab vedotin (EV; 
Padcev, Astellas) in combination with pembrolizumab or 
platinum-based chemotherapy. The EV-302 trial achieved 
remarkable success, meeting its dual primary endpoints 
of OS and PFS. Patients treated with the combination 
of EV and pembrolizumab exhibited a median OS of 
31.5 months (95% CI, 25.4 to not reached), a substantial 
improvement in comparison with the 16.1 months (95% 
CI, 13.9-18.3; HR, 0.47; 95% CI, 0.38-0.58; P<.001) 
observed in the chemotherapy arm.57 Additionally, the 
median PFS for patients in the combination therapy 
group was 12.5 months (95% CI, 10.4-16.6), in contrast 
to the 6.3 months (95% CI, 6.2-6.5; HR, 0.45; 95% 
CI, 0.38-0.54; P<.001) observed in the chemotherapy 
arm. Remarkably, these favorable OS outcomes were 
consistent across various predefined subgroups, including 
those based on cisplatin eligibility and PD-L1 expression 
levels. Of the 444 patients in the chemotherapy group, 
260 (58.6%) received PD-1 inhibitor– or PD-L1 inhibi-
tor–containing therapy as their first subsequent systemic 
treatment, including maintenance therapy with avelumab 
in 135 patients (30.4%). Patients with LN+ disease made 
up 23% of the study population, so one can assume that 
EV/pembrolizumab is an effective treatment for LN+ 
bladder cancer. However, the assumption is that these 
were probably cases of nonregional LN+ disease. 

Another recent trial is CheckMate 901, a multina-
tional, open-label, phase 3 study that focused on previously 
untreated unresectable or metastatic UC.58 In this trial, 
patients were randomly assigned to receive nivolumab in 
combination with GC every 3 weeks for up to 6 cycles, 
followed by nivolumab monotherapy every 4 weeks for 
a maximum of 2 years, or GC alone every 3 weeks for 
up to 6 cycles. The results from CheckMate 901 demon-
strated a noteworthy improvement in OS in a comparison 
of nivolumab/GC therapy with GC alone. The median 
survival was 21.7 months in the combination therapy 
group vs 18.9 months in the GC arm (HR, 0.78; 95% 
CI, 0.63-0.96; P=.02). PFS was also prolonged with 
nivolumab/GC therapy (HR, 0.72; 95% CI, 0.59 to 
0.88; P=.001). Notably, the 12-month PFS rate favored 
nivolumab/GC therapy vs GC alone, with rates of 34.2% 
and 21.8%, respectively. The trial further revealed a sig-
nificant difference in the ORRs: 57.6% (CR, 21.7%) in 
the nivolumab/GC group and 43.1% (CR, 11.8%) in 
the GC-alone group. The median duration of CR was 
substantially longer with nivolumab/GC therapy, at 37.1 
months, than with GC alone, at 13.2 months. Analyses of 

the LN+ UC subgroup (patients with nonregional LN+ 
disease were included) included 54 treated patients in 
the nivolumab/GC arm and 56 in the GC-alone arm.59 
The ORR and CR rates were impressive in this subgroup, 
indicating that patients with nonregional LN+ disease 
perhaps have a better outcome than patients with met-
astatic UC and greatly advanced disease (ORR and CR 
rate were 81.5% and 63% for the nivolumab/GC arm vs 
64.3% and 33.9% for the GC-alone arm, respectively). 
The trial also showed that among patients who achieved a 
CR (102/608, or 16.8%), 34 (51.5%) in the nivolumab/
GC arm and 19 (52.8%) in the GC-alone arm had LN+ 
only metastatic UC.59 Of the 304 patients in the chemo-
therapy group, 216 (41.5%) received PD-1 inhibitor– or 
PD-L1 inhibitor–containing therapy as their first subse-
quent systemic treatment. 

The data from these phase 3 studies highlight the 
importance of using ICI treatment in patients with LN+ 
bladder cancer but does not clarify the role of this regimen 
in regional or localized LN+ disease. Given the scarcity 
of data, patients—especially those with N2-3 disease—
should be treated similarly to those with advanced bladder 
cancer, with a role for consolidation therapy. However, 
patients with distant LN+ bladder cancer should be 
treated similarly to those with metastatic or advanced 
bladder cancer. 

Immune Checkpoint Inhibitors in Combination With 
Radiation in Localized LN+ Bladder Cancer
Studies are being conducted to evaluate the role of 
combining ICI treatment with radiotherapy (RT) in 
localized bladder cancer. DUART is a phase 2 study 
that evaluated the efficacy of combining ICI treatment 
with RT in patients with localized bladder cancer.60 The 
enrolled patients had T2-4, N0-2, M0 bladder cancer 
with unresectable tumors, were unfit for surgery, or were 
cisplatin-ineligible. Patients with T2-3, N0 bladder can-
cer had to be ineligible for cisplatin. Despite the small 
sample size (26 participants), 31% had confirmed LN+ 
disease. Patients received durvalumab concurrently with 
RT for 7 weeks, followed by adjuvant durvalumab for 
1 year. The ORR was 15 of 22 patients (68.2%) at the 
time adjuvant treatment was discontinued. After adjuvant 
durvalumab, the disease control rate was 72.7%, with a 
CR of 54.5%. The PFS probability at 1 year was 71.5%, 
with a median PFS of 21.8 months. The OS probability 
at 1 year was 83.8%, with a median OS of 30.8 months. 
Patients with LN+ disease had a similar median PFS and 
OS. Durvalumab/RT was well tolerated in the study.

The EA8185 study was the first prospective study 
designed to determine the role of concurrent and adju-
vant durvalumab in patients with LN+ bladder cancer 
when treated with induction chemotherapy followed by 
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concurrent chemotherapy/RT.61 Unfortunately, the study 
was terminated early because of slow accrual. This study 
could have paved the way for a new treatment paradigm 
for patients with LN+ bladder cancer. ANZUP 1502 
showed the feasibility of combining ICI treatment with 
chemoradiation in MIBC (T2-4, N0, M0), with manage-
able toxicity and a promising CR rate of 88%. However, 
this study did not include any patients with node-positive 
disease.62 Similarly, phase 3 studies are evaluating the role 
of ICI treatment in combination with chemoradiation in 
patients with non–node-negative MIBC (MK-3475-992/
KEYNOTE 992 study, SWOG S1806 study). The results 
of these studies may guide the design of future studies in 
regional LN+ disease as well.63 

Biomarkers

In the continually evolving landscape of cancer diagnostics 
and therapeutics, the identification of reliable biomark-
ers remains a cornerstone for patient stratification and 
treatment optimization. Unlike in lung cancer, PD-L1 
has not been a consistent predictive biomarker in bladder 
cancer. Tumor characteristics such as ERBB2 positivity, 
FGFR mutation, tumor mutation burden, and microsat-
ellite instability have appeared to be of prognostic value 

in advanced bladder cancer. The predictive and prog-
nostic biomarker ctDNA is emerging as a revolutionary 
biomarker that promises to redefine our approach to the 
management of bladder cancer.

Derived from a minimally invasive blood draw, 
ctDNA serves as a surrogate marker for tumor burden. 
It provides invaluable insights into the detection of dis-
ease recurrence, prediction of treatment response, and 
monitoring of ongoing response. Christensen and col-
leagues conducted a pivotal study involving 68 patients 
with localized advanced bladder cancer and highlighted 
the utility of ctDNA for early risk stratification, therapy 
monitoring, and early relapse detection.64

Further cementing the relevance of ctDNA was the 
IMvigor010 trial, a randomized phase 3 study comparing 
adjuvant atezolizumab vs placebo in operable urothelial 
cancer.65 Although the trial did not meet its primary end-
points, its exploratory analysis revealed a critical finding: 
patients who were ctDNA-positive had a significantly 
poor prognosis. Markedly improved DFS and OS were 
observed among patients treated with atezolizumab vs 
placebo (for DFS: HR, 0.58; 95% CI, 0.43-0.79; for OS: 
HR, 0.59; 95% CI, 0.41-0.86).64 Intriguingly, no such 
survival advantage was observed in patients who were 
ctDNA-negative. At a median follow-up of 36 months, 

Figure. Proposed treatment algorithm for localized LN+ bladder cancer. →, followed by; carbo, carboplatin; chemo, chemotherapy; 
cis, cisplatin; clinical response, radiology/cystoscopy-based complete response, partial response, or stable disease; ctDNA, circulating 
tumor DNA; EV, enfortumab vedotin; gem, gemcitabine; ICI, immune checkpoint inhibitor; LN+, lymph node–positive; NAC, 
neoadjuvant chemotherapy; nivo, nivolumab; RC, radical cystectomy; RT, radiation therapy; Tx, treatment; y, year. 
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ctDNA clearance or reduction occurred at higher rates 
with atezolizumab vs observation. The implications 
of these findings are profound. The IMvigor010 trial 
unequivocally demonstrated that ctDNA has the poten-
tial to serve not only as a prognostic biomarker but also as 
a predictive tool for treatment response in UC. We need 
to await the results of ctDNA-based treatment from the 
key ongoing studies of IMvigor011, Alliance A032103 
(MODERN), and TOMBOLA (NCT04138628). In 
addition to paving the way for tailoring treatment, the 
ctDNA biomarker could be used in monitoring patients 
with LN+ bladder cancer. 

Conclusion

Localized or regional node-positive bladder cancer (any T, 
N1-3, M0) presents a unique clinical challenge, requiring 
a comprehensive and multifaceted treatment approach 
that currently lacks standardized guidelines. This hetero-
geneity in treatment strategies can be attributed to the 
limited availability of prospective data and the adaptation 
of treatment paradigms from MIBC and metastatic 
bladder cancer. It is crucial to note that patients with 
localized N1-3, and especially N2-3, LN+ bladder can-
cer are underrepresented in clinical trials. Our proposed 
algorithm summarizes the possible treatment for localized 
LN+ bladder cancer (Figure). Currently endorsed treat-
ments for localized LN+ bladder cancer span a broad 
spectrum of options. However, the backbone of treatment 
includes systemic therapy. RC in combination with NAC, 
either with or without AC, and trimodal therapy that aims 
for bladder preservation could be reasonable treatment 
options in selected patients. When postsurgical pathology 
indicates T3-4 or pN+ disease, AC should be considered. 
Unfortunately, studies focusing solely on RC have yielded 
less favorable outcomes in this patient group. In cases in 
which cystectomy or definitive chemoradiotherapy is not 
feasible, RT alone may be considered as a last-resort option 
to mitigate locoregional recurrence and preserve bladder 
function. ICIs combined with RT need further evaluation 
in larger studies for patients with localized LN+ disease. 
Results from the MK-3475-992/KEYNOTE 992 study 
and the SWOG S1806 study could guide future trial 
designs. Importantly, the available evidence highlights 
that although local therapies like RC and RT are not suf-
ficient as standalone treatments for localized LN+ bladder 
cancer, they can significantly improve outcomes when 
integrated into a multimodal approach involving systemic 
chemotherapy. Additionally, with emerging biomarkers 
such as ctDNA, it is possible that systemic therapy alone 
could result in durable responses and improved survival 
in patients with localized LN+ bladder cancer. The data 
for the use of fibroblast growth factor receptor–directed 

therapies in localized LN+ MIBC are insufficient, but 
ongoing studies may pave the way for incorporating these 
in this unique cohort of patients. The complexity and 
diversity of treatment options emphasize the need for a 
multidisciplinary team approach to optimize patient out-
comes. Current clinical practices offer valuable insights, 
and ongoing clinical trials are expected to reveal the best 
treatment sequences and potentially curative strategies for 
this complex and rare condition. The field looks forward 
to new insights that could improve the management of 
node-positive bladder cancer.
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