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Purpose: Radical cystectomy (RC) has long been the standard of care for the management of muscle-invasive bladder cancer (MIBC).
However, an increasing trend of bladder-sparing trimodal therapy (TMT) using maximal transurethral resection of bladder tumor, followed by
radiation therapy (RT) with concomitant radiosensitizing chemotherapy, has been advocated. We compared the differences regarding long-term
oncological outcomes between patients who accepted RC or TMT for MIBC. Materials and Methods: Between January 2012 and December
2018, 207 patients were diagnosed with MIBC at our center. We excluded patients with metastasis disease, received other treatments, and lost
to follow-up. The patients were categorized into Group 1 (TMT) and Group 2 (RC). Both the groups with each tumor stage were compared for
disease-free survival (DFS) and overall survival (OS) rates, and the risk factors for recurrence and survival were assessed. Results: In total,
58 (48.7%) patients in Group 1 underwent TMT and 61 (51.3%) patients in Group 2 underwent RC. The mean follow-up was 39.8 months.
The 3-year DFS rates were 44.1% and 69.7% for Groups 1 and 2, respectively (P = 0.003). The 3-year OS rates were 61.7% and 72.5% for
Groups 1 and 2, respectively (P = 0.226). We also analyzed the DFS with each stage, and the results showed a lower DFS rate for T2 and
NO stages. Conclusion: There was no significant survival benefit for MIBC with either RC or TMT. However, RC is associated with better
outcome of DFS rate, especially for patients with early stages of MIBC in stages T2 and NO.
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INTRODUCTION several bladder-preservation treatments, including partial
cystectomy, radiation therapy (RT) alone, and transurethral
resection of bladder tumor (TURBT) with intravesical
Bacillus Calmette—Guérin, were also proposed.®! However,

In 2019, 80,470 patients were newly diagnosed with bladder
cancer in the United States; this type of cancer ranks sixth
among all cancers.!! Muscle-invasive bladder cancer (MIBC)
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a trimodal therapy (TMT) approach, including maximal
transurethral resection followed by concurrent radiosensitizing
chemotherapy and RT, is the most effective bladder-sparing
strategy in selective patients.!

Randomized studies are the best approach for the comparison
of RC and TMT; however, such research is almost impossible
to achieve.l) A limited number of retrospective studies
compared the therapeutic benefits of various treatments on
MIBC.,# and most of them used databases to assess the
overall survival (OS) rate. Notably, these studies encountered
difficulties in developing uniform standard treatments, such
as chemotherapy drugs or radiation dosages, and following
up patient conditions or complications.

In this study, we attempted to analyze data from a single
institution to compare each stage of MIBC in patients who
received RC or TMT to determine which treatment yielded
better oncological outcomes for MIBC. We also used
subsequent complications to compare the therapeutic benefits
of RC and TMT.

Parients AND MEeTHODS

Actotal of 667 patients pathologically diagnosed with urothelial
carcinoma at Chi Mei Medical Center who underwent TURBT
between January 2012 and December 2018 were enrolled
in this retrospective study. The study was approved by the
Institutional Review Board (IRB) Committee (Chimei Hospital
IRB number 10903-005) and Chimei Hospital IRB that gave
the waiver for informed consent. The patient composition,
case number, and inclusion and exclusion criteria are listed in
Figure 1. Tumor staging was performed in accordance with the
American Joint Committee on Cancer tumor—node—metastasis
classification; 207 patients had muscle-invasive urothelial
bladder carcinoma.

667 patients were diagnosed with urothelial
carcinoma via TURBT at Chi Mei Medical
Center between 2012/1-2018/12

I}

207 patients were diagnosed with MIBC

Exclusion criteria: (88)

1. Metastasis (33)

2. Palliative treatment (17)

3. Only RT or C/T(8)

4. Only TURBTx intravesical
Therapy (6)

5. Incomplete treatment (5)

6. Lost to follow-up (19)

v v
Group 1 Group 2
58 patients (48.7%) 61 patients (51.3%)

underwent TMT underwent RC

Figure 1: Flowchart of patients who underwent trimodal therapy
and radical cystectomy. TURBT: Transurethral resection of bladder
tumor, MIBC: Muscle-invasive bladder cancer, (): Number of patients,
RT: Radiotherapy, C/T: Chemotherapy, TMT: Trimodal therapy, RC: Radical
cystectomy

The decision to pursue RC, TMT, or other treatments was based
on the patients’ choice after a multidisciplinary discussion of
treatment options by an experienced physician. We excluded
patients had metastasis, only choose RT, chemotherapy, or
TURBT with intravesical therapy or incomplete treatment, and
who were selected for palliative treatment or lost to follow-
up. In total, 58 patients (48.7%) in Group 1 underwent TMT
and 61 patients (51.3%) in Group 2 underwent RC [Table 1].

Trimodal therapy group

In this group, the patients accepted maximal TURBT followed
by radiosensitizing chemotherapy and RT. RT was given as
intensity-modulated RT, aimed at delivering approximately 44—
46 Gy to the urinary bladder and pelvic lymph nodes (internal
iliac nodes, external iliac nodes, and obturator nodes)
followed by a bladder boost to a total dose of approximately
66 Gy. Chemotherapy consisted of weekly administration of
cisplatin-based chemotherapy. If renal function was impaired,
cisplatin was replaced by weekly administration of gemcitabine
or carboplatin.

Complications of therapy were graded in accordance with
the Common Terminology Criteria for Adverse Events 5.0
for chemotherapy and the Radiation Therapy Oncology
Group (RTOG) toxicity grading systems for radiation.*!%

Radical cystectomy group

RC was performed additionally with prostatectomy in
men, whereas hysterectomy was conducted on the women
and included standard (common iliac, external iliac,
and obturator) pelvic lymph node dissection, followed
by the formation of a urinary diversion. Postoperative
complications were graded based on the Clavien and Dindo
classification.!!]

These two group patients followed the protocols from the
National Comprehensive Cancer Network guidelines;™
computed tomography or magnetic resonance imaging scans
for the chest, abdomen, and pelvis were performed at 6-month
intervals until the 5* year and annually thereafter. Renal
function/complete blood count/comprehensive metabolic
panel/liver function tests were followed at 3-month intervals in
the initial year. Then, the renal function tests were performed
at 6-month intervals until the 5" year and annually thereafter.
Cystoscopy and urine cytology were performed at 3-month
intervals for the first 2 years, at 6-month intervals until the 5"
year, and annually thereafter.

Statistical analysis

The end points were used to assess long-term outcomes
after performing TMT or RC for MIBC. Disease-free
survival (DFS) and OS rates between the groups were
assessed using the Kaplan—Meier curves for each stage of
MIBC. With the use of Cox proportional hazards model,
multivariate analysis of the risk factors for recurrence and
survival was performed. P < 0.05 was considered to be
statistically significant.
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ResuLts

Table 1 presents the clinical and pathological characteristics
of 58 (48.7%) patients in Group 1 (TMT) and 61 (51.3%)
patients in Group 2 (RC). The analysis between the two groups
showed no significant difference in sex, body mass index, living
habit (smoke, alcohol, and betel nuts), survival rate, or length
of follow-up. However, patients who received RC in Group 1
were significantly younger (mean: 70.5 and 65.4 years between
Groups | and 2, respectively; P =0.01), had a lower score in
Charlson Comorbidity Index (CCI) (mean: 4.7 (Group 1) and
3.9 (Group 2); P = 0.03), and lower overall recurrence rate
within a mean follow-up of 3 years (62.1% for Group 1 and
36.1% Group 2; P = 0.005).

The DFS rates were 70.7%, 44.1%, and 29.1% in Group 1
at 1, 3, and 5 years of follow-up, respectively, and 85.2%,
69.7%, and 57.6% in Group 2 [Table 2]. Figure 2 shows the
Kaplan—Meier curves of the DFS rates for both the groups.
The results showed a lower DFS rate in Group 2 compared
with Group 1 (log-rank test = 0.003), but the OS rates revealed

no significant difference. However, Group 1 (TMT) included
fewer patients with stage T3 (10 pts vs. 23 pts) and more
patients with stage T4 cancer than Group 2 (RC) (12 pts vs.
5 pts) [Table 1, P=0.018]. We separated each stage of MIBC
to compare the DFS and OS rates of Groups 1 (TMT) and
2 (RC) as shown in Figure 3, respectively. Only stages T2
and NO were associated with a significantly low DFS rate in
Group 2 (log-rank test: P < 0.001 and P = 0.001). The DFS
rates exhibited no significant difference in stages T3 and T4,
whereas N1 and OS rates showed no significant difference in
any stage.

As indicated by the multivariate analysis results in Table 3,
patients with high CCI score were at a high risk for recurrence
and low risk for survival (P =0.016 and 0.001, respectively).
Patients who underwent RC were also at a high risk for
recurrence (P =0.01).

Appendix Table 1 presents the side effects of the treatments.
Chemoradiation was well tolerated by most patients and
showed less toxicity than those at stage 2. Most side effects

Table 1: Characteristics of patients in the two studied groups

Group 1 (TMT) Group 2 (RC) Total P

Number of patients, n (%) 58 (48.7) 61 (51.3) 119

Mean age (years, £SD) 70.5 (£10.9) 65.4 (£10.4) 0.01
Sex (male: female) 45:13 43:18 88:31 0.378
BMI (+SD) 23.5(£3.9) 24.4 (+£3.5) 0.215
CCI 4.7 (2.2) 3.9 (+1.9) 0.038
Stage T (T2:T3:T4) 36:10:12 33:23:5 69:33:17 0.018
Stage N (NO:N1) 52:6 49:12 18:101 0.156
Smoke (yes: no) 21:37 20:41 41:78 0.695
Alcohol (yes: no) 16:42 12:49 28:91 0.309
Betel nuts (yes: no) 7:51 8:53 15:104 0.864
Recurrence (yes: no) 36 (62.1%):22 22 (36.1%):39 58 (48.7%):61 0.005
Survival (yes: no) 25 (43.1%):33 20 (32.8%):41 45 (37.8%):74 0.246
Mean follow-up (months, +SD) 38.9 (£25.9) 40.6 (£21.9) 39.8 0.701

TMT: Trimodal therapy, RC: Radical cystectomy, SD: Standard deviation, BMI: Body mass index, CCI: Charlson Comorbidity Index
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Figure 2: Kaplan—Meier curve of the disease-free survival and overall survival rates for the two groups
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Figure 3: Kaplan—Meier curve of the disease-free survival and overall survival rates for each T and N stage

Table 2: Comparison of the two patient groups based on
recurrence and progression

Years DFS rate (%) 08 rate (%)
T™MT RC T™MT RC
1 70.7 85.2 82.8 90.2
3 44.1 69.7 61.7 72.5
5 29.1 57.6 50.4 60.5

TMT: Trimodal therapy, RC: Radical cystectomy, DFS: Disease-free
survival, OS: Overall survival

of genitourinary chemoradiation were radiation cystitis,
recurrent hematuria, and the need for operation to check
bleeding (7 patients; 12.1%). The most common side
effects of chemoradiation gastrointestinal included nausea
and vomiting. Four patients (6.9%) needed endoscopy for
hemostasis. Most of the patients in Group 1 (TMT) showed
no chemoradiation cardiac disorders, but one patient suffered
from cardiac respiratory failure after chemoradiation
therapy. In Group 2 (RC), the most common postoperative

complications were urinary tract infection (18%) and blood
transfusion (27.9%). Severe complications were rare, and no
postoperative mortality was observed.

Discussion

In the past decade, the increasing trend of utilizing
organ-preserving therapies in the management of multiple
cancers has been observed. For MIBC, a multidisciplinary
approach has led to the development of bladder-sparing
approaches using TMT, which includes maximal TURBT
followed by RT with concomitant radiosensitizing
chemotherapy.?’ Although several studies reported that
TMT can yield favorable results in well-selected patients,!'
no randomized nor retrospective studies determined which
patients are suitable for TMT or RC. Several retrospective
studies compared the therapeutic benefits of MIBC,** and most
of them used nonuniform databases, including Surveillance,
Epidemiology, and End Results Program-Medicare,!*! or
National Cancer Database, 7 to assess the survival outcomes.
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Table 3: Multivariate analysis based on recurrence and survival

Recurrence Survival
HR P HR P
Age 0.991 (0.958-1.026) 0.613 1.006 (0.968-1.046) 0.742
Sex (male: female) 0.794 (0.377-1.675) 0.545 0.787 (0.332-1.865) 0.587
Smoke (yes: no) 1.218 (0.461-3.218) 0.691 1.215(0.391-3.771) 0.736
Alcohol (yes: no) 0.975 (0.336-2.825) 0.962 0.970 (0.282-3.335) 0.961
Betel nuts (yes: no) 0.225 (0.047-1.076) 0.062 0.162 (0.019-1.368) 0.094
BMI 0.951 (0.880-1.028) 0.210 0.968 (0.887-1.056) 0.458
Cisplatin 1.140 (0.477-2.723) 0.768 0.324 (0.070-1.509) 0.151
CCI 1.211 (1.036-1.416) 0.016 1.388 (1.150-1.676) 0.001
TMT and RC 0.435 (0.231-0.821) 0.010 0.798 (0.360-1.645) 0.499

TMT: Trimodal therapy, RC: Radical cystectomy, BMI: Body mass index, CCI: Charlson Comorbidity Index, HR: Hazard ratio

Database studies recognized that the heterogeneity of patient
population, large variations in the combined treatments,
unbalanced prognostic factors, and nonstandardized reporting
of results among the trials may introduce biases, especially in
subgroup analyses. Therefore, we compared the oncological
outcomes with complications of RC or TMT in each stage of
MIBC.

In our study, 58 (48.7%) and 61 (51.3%) patients with MIBC
underwent TMT and RC, respectively. The patients who
received TMT were significantly older (mean age: 70.5 and
65.4 years for TMT and RC, respectively; P=0.01) and yielded
higher CCI (mean: 4.7 for TMT and 3.9 for RC; P=0.03). This
study was compatible with database research®7 that compared
surgery with chemoradiation and which included younger
and healthier patients. However, more stage T4 patients were
selected for TMT than for RC (12 and 5 patients in TMT and
RC, respectively; P = 0.018). This finding presents that in
addition to age and health condition, tumor stage would also
influence the urologists’ option for treatment. As shown in
Figure 3, we separated each stage of MIBC to compare the
DFS and OS rates and observed that only tumor stages T2 and
NO showed a significantly lower DFS rate in patients accepting
RC (log-rank test: P < 0.001 and P = 0.001). These results
also mean that for late-stage tumors, such as T3, T4, or N1,
when the patient was young and healthy, RC and TMT showed
similar oncological outcomes in terms of DFS and OS rates.

In the comparison of the treatments with TMT and RC, side
effects were important factors, but the database studies usually
lacked related results. The most common complications of
RC were blood transfusion (27.9%), infection (18%), and
percutaneous nephrostomy (PCN; 11.5%). All complications
were classified below Grade 3 Clavien—Dindo outcomes, and
most of them can be controlled by conservative treatment.
Five patients (8.2%) accepted operation within 90 days for
enterolysis or cystorrhaphy, and seven patients (11.5%)
received PCN for urinary diversion. All patients were
discontinued from undergoing PCN and were discharged
within 90 days (mean hospital, 20.9 days). Henningsohn
et al.l® observed that patients who had an orthotopic
reconstruction had a better quality of life than those who had

an ileal conduit; therefore, most patients in our institution
accepted orthotopic reconstruction (62.3%). On the other hand,
most of the complications of TMT were nausea/vomit (63.8%),
radiation cystitis (37.9%), and infection (22.4%), and all of
them were under RTOG grade 3 toxicity [Appendix Table 1].
About radiation cystitis, seven patients (12.1%) had recurrence
hematuria and accepted transurethral hemostasis. The average
operation period was around 19 months after complete
treatment by RT.

In the multivariate analysis results in Table 3, patients with
a high CCI score were at a high risk for recurrence and
low risk for survival (P = 0.016 and 0.001, respectively).
Patients who underwent RC had significantly low risk for
recurrence (P = 0.01) but exhibited no different risk for
survival that was corresponding to the Kaplan—Meier curves
in Figures 2 and 3. Especially, the early-stage bladder tumors,
such as T2 and NO, showed a significantly low DFS rate in the
RC group (log-rank test: P <0.001 and P =0.001).

In accordance with Aua/Asco/Astro/Suo Guideline, in
patients accepting bladder-preserving therapy, the clinician
should perform regular surveillance with cystoscopy.l'*! This
condition means that patients who underwent TMT wound
confront physical pain and psychological stress at every
3-month intervals for the first 2 years, at 6-month intervals
until the 5" year, and annually thereafter. Messing!"! reported
that by evaluation of large databases, review of publications,
or examination of individual patient records, diagnosis of
any cancer, particularly bladder cancer, induces considerable
psychological stress. Vartolomei et al.l'! reported that
treatment with RC resulted in reduced depression and anxiety
at 1 year after surgery. Williams et al.l') noted that compared
with RC, TMT was associated with higher costs among patients
with MIBC. The differences in costs were largely attributed
to medication and radiology expenses associated with TMT.

This study had several limitations. First, this research was
a retrospective study with small sample size, and patients
treated with TMT were old and had comorbidity that could
have introduced bias. Therefore, randomized studies are
needed to validate the outcomes, although such approach
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presents difficulty in the study design. Second, Shariat
et al " reported that 42% of patients showed stage progression
following cystectomy; thus, the TMT group must have been
underestimated by cancer staging in our study.

CoNCLUSION

To our knowledge, this work is the first study to compare the
oncological outcomes with complications of RC or TMT in
each stage of MIBC. In our study, RC and TMT showed no
significant survival benefits for MIBC. However, RC was
associated with desirable outcomes for DFS rates, especially
for patients in early stages of MIBC, especially T2 and NO
stages.
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Appendix Table 1: Side effects of chemoradiation (Common Terminology Criteria for Adverse Events and Radiation
Therapy Oncology Group Toxicity Grading Systems) and surgery (Clavien-Dindo) on muscle-invasive bladder cancer

Grade Chemoradiation Chemoradiation Chemoradiation cardiac Radical
genitourinary (n=>58), n (%) gastrointestinal (7=58), n (%) disorders (n=58), n (%) cystectomy (n=61), n (%)

0 24 (41.4) 17 (29.3) 54 (93.1) 10 (16.4)
1 12 (20.7) 37 (63.8) 0 9 (14.8)
2 7(12.1) 3(5.2) 3(5.2) 23 (37.7)
3 15 (25.9) 1(1.7) 0 19 31.1)
4 0 0 1(1.7) 0

5 0 0 0 0

Urological Science | Volume 32 | Issue 4 | October-December 2021 -




