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Young age increases the risk of lymph node positivity but
improves prognosis in patients with bladder cancer treated via
cystectomy: a population-based study
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Background: Age and lymph node positivity are significant prognostic indicators in patients with bladder
cancer. This study aimed to investigate the impact of age on lymph node positivity and bladder cancer
outcomes.

Methods: Patients with bladder cancer who underwent cystectomy with at least one lymph node examined
between 2004 and 2015 were identified from the Surveillance, Epidemiology, and End Results database.
Cochran-Armitage trend tests and logistic regression analyses were used to evaluate the association between
age and lymph node positivity in all T stages. Multivariate Cox regression analysis was used to analyze the
effect of age on overall survival (OS) and cancer-specific survival (CSS).

Results: Overall, 13,251 patients were identified, 648 of whom were under 50 years of age (4.89%). Lymph
node positivity was negatively associated with increasing age in each stage except in non-invasive-muscular
bladder cancer. In the multivariable analysis, age was an independent prognostic factor for OS and CSS in
both the overall cohort and the lymph node positivity group.

Conclusions: In patients with bladder cancer undergoing cystectomy, young age at diagnosis is associated
with a higher risk of lymph node positivity and superior outcomes. These findings may guide clinicians in
selecting suitable treatments, determining the aggressiveness of lymph node involvement, and predicting

survival outcomes in patients of different ages.
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Introduction 2021 (2). Radical cystectomy (RC) combined with lymph

Bladder cancer (BCa) is among the most common types of node dissection (LND) is recommended as the standard

cancer, with high mortality and steadily rising morbidity treatment for muscle-invasive bladder cancer (MIBC),

worldwide (1). Recent data have also indicated that BCa
represents the neoplasm with the fourth highest incidence
and eighth highest mortality among American men in
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although the treatment can also be applied in patients with
high-risk and/or recurrent non-muscle-invasive tumors

(3,4). Previous studies have reported that as many as 25%
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of patients with RC have lymph node (LN) metastases, and
that increases in the number of affected LNs are closely
related to the progression of the pathologic stage (5,6).
Additional research has indicated that LN involvement is
a vital indicator of worse prognosis after RC with LND,
which is independently associated with recurrence and
cancer-specific mortality (7,8).

Several studies have revealed that age can affect LN
positivity (LN+) in patients with rectal cancer, thyroid
cancer, and various other malignant tumors (9-11). A recent
study demonstrated that young patients with MIBC were
more likely to have LN metastases than older patients (12).
Other studies have also reported a significant association
between age and LN status in patients treated with RC
(13,14). However, given the limitations of these studies,
the precise association between LN+ and patient age at
diagnosis of BCa remains to be determined.

Although the effect of age on LN+ remains unclear,
researchers tend to agree that young patients treated with
RC are more likely to experience a favorable prognosis than
their older counterparts (15,16). However, given that LN+
itself is associated with poor prognosis, this speculation
remains controversial. Therefore, the present study
aimed to investigate the effect of age on LN+ and survival
outcomes in patients who underwent cystectomy using
data from the Surveillance, Epidemiology, and End Results
(SEER) database. We present the following article in
accordance with the STROBE reporting checklist (available
at https://dx.doi.org/10.21037/tau-21-99).

Methods
Study population

The SEER database collects data on cancer morbidity,
survival, and mortality, encompassing approximately
28% of the US population. In this study, we analyzed
SEER data for adult patients (=18 years old) diagnosed
with BCa [International Classification of Disease for
Oncology (ICD-O) site code C67.0-67.9] from 2004 to
2015. The diagnosis of BCa was confirmed via pathologic
examination, and 16,167 patients who underwent surgery
following the examination of at least one LN were initially
included. Patients who had not undergone cystectomy
(RX Summ-Surg Prim Site codes 50, 60-64, 70-74, 80,
n=1,532) and those without complete clinicopathological
data (n=105) were excluded. To eliminate the effect of
preoperative radiation on LN collection and positivity,
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patients who received radiotherapy prior to surgery were
excluded. Patients with distant metastasis or whose bladder
malignancy was not their first primary cancer were also
excluded. Finally, 13,251 patients were included in the
overall cohort (Figure I).

Statistical analysis

Age was considered a categorical variable, and patients
were classified into 10-year age groups. Considering
the relatively small number of patients under the age of
50 years, we classified them all into one group, so patients
were divided into “<50”, “50-59”, “60-69”, “70~79”, “>80”
groups according to their age at diagnosis. Year of BCa
diagnosis was stratified into the following three categories:
“2004-20077, “2008-2011”, and “2012-2015”. Histology
was classified as “pure urothelial carcinoma (UC)” or “non-
urothelial variant histology (VH)”, the latter of which
was further divided into squamous cell, neuroendocrine,
adenocarcinoma, and other VH. T stage was regrouped
into non-muscle-invasive bladder cancer (NMIBC: Ta + Tis
+ T1) and stages T2, T3, and 'T4. Chi-square and Kruskal-
Wallis H tests with Bonferroni’s post hoc tests were used to
compare clinicopathological features among different age
groups. The number of lymph nodes examined (LNE) was
compared among the age groups stratified by T stage using
the Kruskal-Wallis H test. Cochran-Armitage trend tests
were used to evaluate trends in LN+ with age among the
T stage groups. We conducted univariate and multivariate
logistic regression analyses for T stage considering LN+ as
the outcome. Age at diagnosis, sex, race, marital status, year
of diagnosis, tumor grade, histology, and the number of
LNE were included as covariates. Results are represented as
odds ratios (ORs) and 95% confidence intervals (Cls) with
age >80 years as the reference group. Overall survival (OS)
and cancer-specific survival (CSS) were compared using
Kaplan-Meier curves with the log-rank test, stratified by age
groups. Hazard ratios (HRs) and 95% ClIs were determined
using multivariable Cox proportional hazards models to
evaluate the effect of age on OS and CSS in subgroups
according to T stage. The adjusted covariates were as
follows: sex, race, marital status, year of diagnosis, tumor
grade, histology, LN status (LNs positive vs. LNs negative),
the number of LNE, and chemotherapy. Furthermore,
subgroup analyses were performed in patients with at least
one positive LN. All analyses were performed using SPSS
v.25 and R v.4.0.3. All tests were two-sided, and P<0.05 was
considered statistically significant.
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Patients with BCa with at least one LN examined,
SEER 01/2004 to 12/2015
(n=16,167)

No cystectomy
(n=1,532)

Incomplete information about
age, sex, race, histology, clinical T
stage, chemotherapy or follow-up

period (n=105)

With radiotherapy experience
(n=564); distant metastasis or

metastasis status unknown (n=715)

\
Final cohort
(n=13,251)

Figure 1 Study cohort selection. BCa, bladder cancer; LN, lymph

J

node; SEER, Surveillance, Epidemiology, and End Results.

Ethics statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). As data from
the SEER program is available for the public and does not
need patient informed consent, and ethical approval was
waived by the local Ethics Committee of Beijing Hospital.

Results
Baseline characteristics of the overall cobort

A total of 13,251 patients were identified in our study.
Table 1 shows the demographic and clinicopathological
characteristics of the included patients. Generally, the
majority of patients were men (n=10,081, 76.08%) and
Caucasian (n=11,775, 88.86%). Patients aged 70-79 years
accounted for the greatest proportion (n=4,359, 32.90%).
Only 648 patients (4.89%) were aged <50 years, and the
remaining patients fell into the following age groups:
50-59 years (n=2,247, 16.96%), 60-69 years (n=4,274,
32.25%), and >80 years (n=1,723, 13.00%), respectively.
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The most frequently encountered grade and T stage
were grade IV (n=8,388, 63.30%) and stage 12 (n=5,187,
39.14%). Most patients had pure UC (n=12,458, 94.02%),
while VH was confirmed in only 793 patients (5.98%).
Patients aged >80 years received chemotherapy less
frequently than those aged <50 years (18.28% vs. 51.08%,
P<0.001). The number of LNE was highest in patients aged
50-59 years with NMIBC or T2 disease and in those aged
<50 years with T3 disease (n=17). In contrast, the median
number of LNE was lowest in the >80 group, regardless of
T stage. The average numbers of LNE were 14, 14, 13, and
13 for NMIBC, T2, T3, and T4, respectively (1able 2).

Effect of age at diagnosis on LN+

We grouped patients according to T stage to evaluate
the impact of age on LN+. In the cohort, 3,228 patients
(24.36%) had positive LNs. The rates of LN+ were 3.95%,
12.59%, 36.03%, and 46.48% for patients with NMIBC,
T2, T3, and T4 disease, respectively. The rate of LN+ was
negatively associated with age in each stage, except for the
NMIBC stage (1able 3). We then performed multivariate
logistic regression analyses to further identify the
correlation between age at diagnosis and LN+. Sex, race,
marital status, year of diagnosis, tumor grade, histology, and
the number of LNE were used as covariates of the adjusted
model. Our findings indicated that age was independently
associated with LN+ in the T2-T4 stages (P<0.05,
Table 4). Patients aged <50 years had a higher risk of
LN+ than the reference group (aged >80 years) in stages
T2 and T4 (adjusted OR: 1.771; 95% CI: 1.129-2.777,;
P=0.003), (adjusted OR: 1.660; 95% CI: 1.039-2.653;
P=0.001), respectively. Patients with stage T3 disease in the
50-59 years group had the highest probability of LN+
(adjusted OR: 1.313; 95% CI: 1.055-1.635; P<0.001).
However, age was not significantly associated with LN+ in

the NMIBC group (P=0.142).

Survival analysis

Multivariate Cox regression analysis indicated that younger
age was significantly correlated with improved OS and CSS
in all stages (all P<0.05, Table 5), relative to the reference
group (aged >80 years), except for the CSS of patients aged
70-79 years with stage T2 disease (HR: 0.867; 95% CI:
0.711-1.057; P=0.158). Patients aged <50 years had the
highest OS and CSS rates when compared with other age
groups (Figure 2).
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Table 1 Demographic and clinicopathological characteristics by age at diagnosis

Age at diagnosis, years (percent within age group)

Characteristic N (%) P
<50 50-59 60-69 70-79 >80
Sex
Male 10,081 (76.08) 479 (73.92) 1,745 (77.66) 3,320 (77.68) 3,300 (75.71) 1,237 (71.79) <0.001
Female 3,170 (23.92) 169 (26.08) 502 (22.34) 954 (22.32) 1,059 (24.29) 486 (28.21)
Race
Caucasian 11,775 (88.86) 543 (83.80) 1,920 (85.45) 3,822 (89.42) 3,936 (90.30) 1,554 (90.19) <0.001
African 776 (5.86) 66 (10.19) 199 (8.86) 251 (5.87) 193 (4.43) 67 (3.89)
Other 674 (5.09) 36 (5.56) 121 (5.38) 192 (4.49) 225 (5.16) 100 (5.80)
Unknown 26 (0.20) 3(0.46) 7 (0.31) 9(0.21) 5(0.11) 2(0.12)
Marital status
Married 8,480 (64.00) 338 (52.16) 1,374 (61.15) 2,802 (65.56) 2,958 (67.86) 1,008 (58.50) <0.001
Single 4,317 (32.58) 286 (44.14) 799 (35.56) 1,335 (31.24) 1,239 (28.42) 658 (38.19)
Unknown 454 (3.43) 24 (3.70) 74 (3.29) 137 (3.21) 162 (3.72) 57 (3.31)
Year of diagnosis
2004-2007 4,227 (31.90) 257 (39.66) 751 (33.42) 1,308 (30.60) 1,386 (31.80) 525 (30.47) <0.001
2008-2011 4,521 (34.12) 211 (32.56) 760 (33.82) 1,463 (34.23) 1,505 (34.53) 582 (33.78)
2012-2015 4,503 (33.98) 180 (27.78) 736 (32.75) 1,503 (35.17) 1,468 (33.68) 616 (35.75)
Grade
[ 92 (0.69) 12 (1.85) 23 (1.02) 19 (0.44) 24 (0.55) 14 (0.81) 0.002
Il 471 (3.55) 36 (5.56) 80 (3.56) 155 (3.63) 142 (3.26) 58 (3.37)
Il 3,688 (27.83) 187 (28.86) 639 (28.44) 1,186 (27.75) 1,194 (27.39) 482 (27.97)
v 8,388 (63.30) 381 (58.80) 1,396 (62.13) 2,734 (63.97) 2,793 (64.07) 1,084 (62.91)
Unknown 612 (4.62) 32 (4.94) 109 (4.85) 180 (4.21) 206 (4.73) 85 (4.93)
Histology
Pure UC 12,458 (94.02) 583 (89.97) 2,104 (93.64) 4,040 (94.53) 4,110(94.29) 1,621 (94.08) <0.001
Variant histology (total) 793 (5.98) 65 (10.03) 143 (6.36) 234 (5.47) 249 (5.71) 102 (5.92)
Squamous cell 332 (2.51) 30 (4.63) 62 (2.76) 93 (2.18) 97 (2.23) 50 (2.90)
Neuroendocrine 185 (1.40) 8(1.23) 24 (1.07) 65 (1.52) 68 (1.56) 20 (1.16)
Adenocarcinoma 126 (0.95) 18 (2.78) 25 (1.11) 38 (0.89) 29 (0.67) 16 (0.93)
Other VH 150 (1.13) 9(1.39) 32 (1.42) 38 (0.89) 55 (1.26) 16 (0.93)
T stage
NMIBC (Tis + Ta+ T1) 1,696 (12.80) 108 (16.67) 305 (13.57) 575 (13.45) 554 (12.71) 154 (8.94) <0.001
T2 5,187 (39.14) 257 (39.66) 948 (42.19) 1,779 (41.62) 1,662 (38.13) 541 (31.40)
T3 4,324 (32.63) 188 (29.01) 678 (30.17) 1,268 (29.67) 1,478 (33.91) 712 (41.32)
T4 2,044 (15.43) 95 (14.66) 316 (14.06) 652 (15.26) 665 (15.26) 316 (18.34)
Chemotherapy
No/unknown 7,985 (60.26) 317 (48.92) 1,115 (49.62) 2,356 (55.12) 2,789 (63.98) 1,408 (81.72) <0.001
Yes 5,266 (39.74) 331 (51.08) 1,132 (50.38) 1,918 (44.88) 1,570 (36.02) 315 (18.28)

UC, urothelial carcinoma; VH, variant histology; NMIBC, non-muscle-invasive bladder cancer.
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Table 2 Number of LNE stratified by age and T stage
NMIBC T2 T3 T4
Age
(years) Median 25th, 75th Median 25th, 75th Median 25th, 75th Median  25th, 75th
LNE percentile LNE percentile LNE percentile LNE percentile
All 1,696 14 7,25 5,187 14 8,24 4,324 13 7,22 2,044 13 7,22
<50 108 16.75 8, 30.75 257 16 8.5,25 188 17 9,27.5 95 15 8,27
50-59 305 17 8, 26 948 17 9,27 678 16 9,24 316 15 8,24.75
60-69 575 14 7,25 1,779 15 8,25 1,268 14 8,24 652 14 8,24
70-79 554 14 7,24 1,662 13 7,22 1,478 12 7,21 665 12 6, 21
>80 154 11 5,23 541 13 7,20.5 712 11 6, 19.75 316 11 5,19
P* 0.006 <0.001 <0.001 <0.001
*, from Kruskal-Wallis H test. LNE, lymph nodes examined; NMIBC, non-muscle-invasive bladder
Table 3 LN+ rate and age within T stage groups
Age NMIBC T2 T3 T4
(years) All patients LN+ (%) All patients LN+ (%) All patients LN+ (%) All patients LN+ (%)
All 1,696 67 (3.95) 5,187 653 (12.59) 4,324 1,558 (36.03) 2,044 950 (46.48)
<50 108 9(8.33) 257 40 (15.56) 188 68 (36.17) 95 53 (55.79)
50-59 305 14 (4.59) 948 141 (14.87) 678 291 (42.92) 316 165 (52.22)
60-69 575 20 (3.48) 1,779 231 (12.98) 1,268 488 (38.49) 652 309 (47.39)
70-79 554 21 (3.79) 1,662 192 (11.55) 1,478 458 (30.99) 665 291 (43.76)
>80 154 3(1.95) 541 49 (9.06) 712 253 (35.53) 316 132 (41.77)
P* 0.11 <0.01 <0.01 0.02

*, from Cochran-Armitage trend test. LN+, lymph node positivity; NMIBC, non-muscle-invasive bladder cancer.

Subgroup analysis

Among patients with LN+, those under 50 years of age
accounted for only 5.27% of patients. Sex (P=0.137), year
of diagnosis (P=0.053), and tumor grade (P=0.053) did not
significantly differ between the groups. All demographic
and clinicopathological characteristics are summarized in
Table S1. The Kaplan-Meier curves show that patients
aged <50 years still exhibited the longest overall and
cancer-specific median survival times (Figure 3). In the
multivariable Cox regression analysis, patients aged
<70 years also had a better prognosis, but there was no
significant risk of decreased OS (HR: 0.896; 95% CI:
0.790-1.917; P=0.090) or CSS (HR: 0.890; 95% CI: 0.766—
1.035; P=0.129) in patients aged 70-79 years relative to the
reference group (Table S2).

© Translational Andrology and Urology. All rights reserved.

Discussion

Tumor stage and LN status are considered the most
significant factors affecting the oncological outcomes
of patients undergoing RC and LND. Multiple factors
including tumor stage, grade, and histology are used to
predict the risk of LN metastasis after RC (17,18). In the
present study, we analyzed the predictive value of age for
LN+ and prognosis in patients with BCa. Our findings
indicated that, although young patients were more likely
to exhibit LN+ during stages T2-T4, their OS and CSS
remained higher than those in other groups despite T
stage. Moreover, young age remained a predictor of better
prognosis in the subgroup of patients with LN metastasis.
Previous studies have reported the influence of age
on LN+ in BCa. In their analysis of 15,624 patients
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Table 5 Association between age and survival outcomes in subgroups according to T stage

Overall survival

Cancer-specific survival

T stage subgroups Age at diagnosis

HR (95%Cl) P value HR (95%Cl) P value
NMIBC <50 0.187 (0.120-0.293) <0.001 0.326 (0.171-0.622) 0.001
50-59 0.213 (0.155-0.292) <0.001 0.367 (0.225-0.596) <0.001
60-69 0.286 (0.221-0.370) <0.001 0.396 (0.258-0.608) <0.001
70-79 0.403 (0.314-0.517) <0.001 0.456 (0.297-0.699) <0.001
>80 1.000 (reference) 1.000 (reference)
T2 <50 0.213 (0.160-0.283) <0.001 0.392 (0.274-0.560) <0.001
50-59 0.366 (0.311-0.431) <0.001 0.564 (0.449-0.708) <0.001
60-69 0.470 (0.410-0.540) <0.001 0.610 (0.498-0.747) <0.001
70-79 0.728 (0.638-0.830) <0.001 0.867 (0.711-1.057) 0.158
>80 1.000 (reference) 1.000 (reference)
T3 <50 0.566 (0.460-0.698) 0.027 0.777 (0.613-0.984) 0.036
50-59 0.591 (0.516-0.676) <0.001 0.728 (0.618-0.856) <0.001
60-69 0.645 (0.576-0.722) <0.001 0.719 (0.624-0.828) <0.001
70-79 0.817 (0.735-0.909) 0.001 0.861 (0.752-0.986) 0.030
>80 1.000 (reference) 1.000 (reference)
T4 <50 0.543 (0.410-0.719) <0.001 0.660 (0.477-0.913) 0.012
50-59 0.635 (0.529-0.761) <0.001 0.748 (0.602-0.929) 0.009
60-69 0.617 (0.528-0.720) <0.001 0.671 (0.555-0.812) <0.001
70-79 0.764 (0.658-0.887) <0.001 0.772 (0.641-0.930) 0.006
>80 1.000 (reference) 1.000 (reference)

HR, hazard ratio; Cl, confidence interval; NMIBC, non-muscle-invasive bladder cancer.

immunity (26,27). Recent studies have highlighted that
aging can affect degeneration of the cortex and medulla
in the LNs, modify the response of LN stromal cells to
challenge, and reduce lymphatic flow to nodes (26-28).
These age-related variations may account for the effect of
age on LN+.

In the present study, we noticed that young age was
a predictor of better survival outcomes in both the total
population and the LN+ cohort. Although this result is
consistent with some previous findings (15,16,22,29),
it is contradictory to others (30,31). We speculate that
different methods for grouping patients based on age
at diagnosis may have caused these discrepancies. In
general, younger patients tend to be healthier, with
favorable immune function and nutritional status as well
as a lower risk of comorbidities and fewer treatment-

© Translational Andrology and Urology. All rights reserved.

related complications. Previous studies have suggested that
younger patients prefer to undergo more complete, radical,
and combined treatment modalities than older patients
(e.g., LND or extensive LND during RC combined with
chemotherapy)—a finding also reflected in our study
(13-15,19-29). Indeed, in our study, rates of chemotherapy
and the median number of LNE were higher in patients
<50 years of age than in patients >80 years of age. These
findings indicate that young patients may be more inclined
to receive and better tolerate aggressive multimodality
treatments than their older counterparts. Furthermore,
the seemingly contradictory finding that young patients
exhibit good prognosis despite a high incidence of LN+
may be associated with age-dependent differences in
biology, immunological surveillance, and BCa host factors.
In addition, socioeconomic status, delayed diagnosis and/or
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Figure 2 Kaplan-Meier survival curves of entire cohort stratified by age at diagnosis. (A) Overall survival; (B) cancer-specific survival.
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Figure 3 Kaplan-Meier survival curves of lymph node positive cohort stratified by age at diagnosis. (A) Overall survival; (B) cancer-specific

survival.

treatment, and the physicians’ tendency to perform radical
treatment may also influence survival among older adults.
Therefore, further studies are required to address these
issues.

Accurate prediction of LN involvement is vital, as it

© Translational Andrology and Urology. All rights reserved.

can impact treatment strategies for patients with BCa,
especially for those who are ready to undergo RC to assess
the need for and extent of LND. At present, whether LND
can improve oncological outcomes and the appropriate
extent of LND remain controversial. A recent systematic
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review of 23 studies concluded that any kind of LND has
advantages over no LND (5). Nevertheless, Larcher et al.
found that, when compared with RC alone, RC with pelvic
LND is associated with improved outcomes in younger and
healthier patients, but not in older and sicker patients (32).
In addition, immediate RC and LND may be considered
overtreatment for patients with high-risk NMIBC, such as
T'1 high-grade BCa, due to their potentially lower risk of
metastasis and progression (4). Based on their systematic
review, Klaassen et 4/. recommended RC with LND to
improve staging and prognosis in patients diagnosed with
T1 high-grade BCa (33), given that approximately 5-25%
of patients may have occult LN metastases at the time
of cystectomy (5,6,34). To date, numerous studies have
suggested that extended LND provides a survival benefit
in patients undergoing RC (5,13,19). Bi et 4. conducted a
systematic review and meta-analysis, noting that extended
LND is associated with improved recurrence-free survival
(RES), in contrast to non-extended LND. Their subgroup
analysis revealed that extended LND was associated with
better RFS for patients with p T3-4 BCa regardless of LN
status (35). Bruins er 4l. also demonstrated that extended
LND was superior to lesser degrees of dissection, whereas
super-extended LND was not associated with further
benefits (5). However, Choi et 4l. reported that there were
no significant differences in the estimated 5-year RFS, CSS,
or OS rates among patients undergoing standard LND,
extended LND, or super-extended LND (36). Recently, a
prospective randomized trial reported that extended LND
failed to offer noteworthy superiority over limited LND
with respect to the RFS, CSS, and OS of patients with
BCa (37). Notably, no differences in major complication
rates after 30 and 90 days were reported in the limited and
extended LND groups, consistent with the findings of
another previous study (38). Therefore, larger randomized
prospective trials are necessary to explore the proper extent
of LND to benefit patients with BCa. Although older age at
RC appears safe, with survival benefits that may outweigh
the risk of perioperative mortality and morbidity, our study
and previous investigations have demonstrated that older
patients are less likely to undergo this aggressive procedure,
especially LND (15,29,39). As the proper extent and
benefits of LND remain controversial, while the incidence
of LN+ is low in older patients, active assessment of
lymph node involvement and other factors is necessary for
providing individualized treatment to older patients.

The present study had several limitations, including
its retrospective design. In addition, although we
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considered factors such as VH, year of diagnosis, and other
clinicopathological variables in our multivariate analysis,
young patients may have received more aggressive clinical
treatment than older patients, resulting in systematic bias.
Furthermore, some important data (e.g., lymphovascular
invasion, tumor size and location, adjuvant intravesical
therapy, and chemotherapy type) were not available in
this study. For example, two categories (“No/Unknown”
or “Yes”) were assigned to chemotherapy, which may lead
to information bias and influence HR of variables. Non-
cancer-related factors also represented the primary cause of
patient death, leading to a much greater difference between
OS and CSS. However, we could not further explore the
impact of age on OS in the present study, because we
were unable to assess the frailty status and comorbidities
among patients. In addition, despite excluding patients with
radiotherapy experience, there were still some patients who
underwent neoadjuvant chemotherapy and/or salvage RC
after trimodality therapy, which may have influenced LN+
and prognosis. Finally, the data were derived only from the
population covered by the SEER database, and our findings
may not be generalizable to other geographic locations.

Conclusions

Our analysis demonstrates that there is an increased risk of
LN+ and a greater likelihood of better prognosis in young
patients with BCa treated via cystectomy, after adjusting
for other predictive factors. These findings may guide
clinicians in selecting suitable treatments, determining the
aggressiveness of LN involvement, and predicting survival
outcomes in patients of different ages. Further studies
are required to verify our findings and to assess factors
predictive of LN+ in patients with high-risk NMIBC

acCross age.
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