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Radical Cystectomy and trimodality therapy with maximal
transurethral resection of bladder tumor followed by
concurrent chemoradiotherapy are standard curative
treatment options for patients with muscle-invasive
bladder cancer (MIBC). There are no robust randomized
data available to determine the comparative effectiveness
between these treatment modalities. Both treatment
approaches are supported by National Comprehensive
Cancer Network (NCCN) and American Urological
Association guidelines (1,2). However, fundamental
differences in the two therapeutic approaches and associated
risks create a divergent choice for clinicians and patients,
which can introduce some complexity in decision making.

One important factor to consider is the cost to the
patient and healthcare system. In the August 2019 edition
of JAMA Surgery, Dr. Williams and his team performed
a population-based retrospective cohort study of patients
with MIBC treated with either radical cystectomy or
trimodality therapy in the Surveillance, Epidemiology,
and End Results-Medicare (SEER-Medicare) database
to compare total medicare costs within the first year of
diagnosis (3). After performing an analysis using inverse
probability of treatment-weighted propensity score models,
the investigators concluded that trimodality therapy was
associated with worse cause-specific and overall survival and
higher costs than radical cystectomy.

We commend the study team for attempting to
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investigate differences between the treatments outside
of direct oncologic efficacy and toxicity, but there are
significant limitations to the study design and the study
methodology that raise concern that confounding could
have impacted the findings for both survival outcomes and
cost. Therefore, the results should be interpreted with
caution.

The primary limitation of this study is the observational
study design. Only randomization can control for known
and unknown confounders and truly establish causality, and
observational studies can only determine correlation. One
randomized trial has been attempted to compare radical
cystectomy with radiation therapy—the Selective bladder
Preservation Against Radical Excision (SPARE) trial (4). In
this study, patients with T2-3 NOMO urothelial carcinoma
of the bladder underwent 3 cycles of gemcitabine/cisplatin
chemotherapy, followed by cystoscopy. Patients who had
>p'T2 disease proceeded to radical cystectomy, while those
with <pT'1 disease received one more cycle of chemotherapy
and then were randomized to either radical cystectomy or
radiation therapy. However, due to poor accrual and low
compliance with randomized treatment, only 45 patients
were enrolled, and the independent trial steering committee
recommended closing the study during the feasibility
phase. Although patients in the radical cystectomy group
had improved 2-year loco-regional recurrence rates, they

had higher grade 3—4 CTCAE toxicity and no difference in
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Table 1 Observational studies comparing survival outcomes with radical cystectomy (RC) and trimodality therapy (TMT)

Study Data Registry ~ 5-year OS with RC*  5-year OS with TMT* P value Survival with RC vs. TMT

Ritch et al. (6) NCDB 38% 30% 0.004 RC better

Kaushik et al. (7) NCDB 40% 29% <0.001 RC better

Seisen et al. (8) NCDB Median: 43 months Median: 40 months <0.001 RC better

Haque et al. (9) NCDB Median: 36 months Median: 33 months 0.0004 RC better

Cahn et al. (10) NCDB 48% 30% <0.001 RC better
Effect attenuated with stringent
criteria for definitive RT and further
analyses controlling for selection bias

Bekelman SEER- OS: 47%; 0S: 28%; Unadjusted  RC better in unadjusted, multivariable,

etal. (11) Medicare CSS: 65% CSS: 52% P<0.0001 propensity score, and inverse
probability-weighted models
No difference in instrumental variable
model and Simulation studies

Linetal. (12) NCDB 41% 40% 0.5 No difference

Zhong et al. (13) NCDB 4-year: 43% 4-year: 39% 0.15 No difference

Fischer-Valuck NCDB Median: 20 months Median: 27 months 0.141 No difference

etal. (14)

Smith et al. (15) NCDB Median: 48 months Median: 28 months 0.18 No difference

*

, unless specified below. OS, overall survival; NCDB, National Cancer Database; SEER, Surveillance, Epidemiology, and End Results;

CSS, cause-specific survival; RT, radiation therapy.

metastasis-free survival or disease-specific survival between
groups (4). Only 2 of the 20 patients in the radiation
therapy group received concurrent chemotherapy, and
therefore comparisons between trimodality therapy and
radical cystectomy are not possible from this study. No
other randomized trials are ongoing, and thus there are
unlikely to be randomized data to help guide selection of
these modalities soon.

The availability and “real world” nature of population-
based registries make them a promising resource for
comparative effectiveness research in the absence of
randomized data. However, when comparing surgery vs.
radiotherapy, observational studies should not be used
to make conclusions about survival differences due to
the impact of selection bias on outcomes; selection bias
is a critical confounder. There is no way to control for
surgical candidacy. That is, patients who receive radiation
therapy include those who may have not been candidates
for surgery due to comorbidity and advanced disease—a
group with a significantly worse prognosis. This can lead
to bias towards worse outcomes with radiation therapy. In
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a recent analysis, 350 studies comparing two treatments
using an observational registry (SEER, SEER-Medicare,
or the National Cancer Database) were matched to 121
randomized trials comparing the same two treatments (5).
Whereas 68% of the observational comparisons reported
a statistically significant survival difference, only 31% of
randomized trials reported significant survival differences.
Only 40% of matched studies reported the same conclusion;
there was no correlation greater than chance alone between
the results of the observational studies and the results of the
randomized trials.

Indeed, there have been at least 10 comparative
effectiveness studies comparing radical cystectomy and
bladder preserving therapy using SEER-Medicare and the
National Cancer Database, with five studies showing better
survival associated with radical cystectomy and five showing
no difference when controlling for potential confounders
(Table 1) (6-15). Bekelman ez al. specifically attempted to
determine whether analytic methods can impact the results
of this comparison using population-based datasets and
found that multivariable and propensity score analyses
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favored improved survival with radical cystectomy, while
instrumental variable or simulation study designs concluded
no difference (11). Based on these findings, the results
of observational comparisons of radical cystectomy and
trimodality therapy are suspect.

There are multiple features of this study’s specific
methodology that may threaten the internal validity of
the conclusions. Most importantly, the definition of the
radiation therapy component of trimodality therapy was
problematic. A standard course of curative radiation therapy
for MIBC in the U.S. is ~32-36 fractions. Although there
are hypofractionated regimens using as low as 20 fractions,
in the U.S. there is very little use of these fractionations
in the curative setting (16). There is no way of knowing
what percent of patients actually received curative radiation
therapy doses. Only 23.9% of patients in the trimodality
therapy group had the number of radiation therapy
fractions known, and in this minority with known number
of fractions, the median number of fractions was 27 and
interquartile range was 12-37. The authors found that there
was compromised survival in the patients receiving <27
fractions, consistent with the difference between palliative
and curative treatment. Therefore, the trimodality therapy
group likely included a substantial proportion of patients
who were receiving radiotherapy for palliation—a clinical
situation that would be associated with inferior survival and
greater overall costs due to the advanced nature of disease,
compared with radical cystectomy or curative trimodality
therapy.

Similarly, the codes used to define the radiation
therapy group included codes that are not part of standard
curative radiation therapy for MIBC: superficial and
orthovoltage radiation therapy (ICD procedure code:
92.21-2) stereotactic radiosurgery (SRS; 92.30-39), radio-
isotope therapy (92.20) intraoperative radiotherapy IORT;
92.4 and 92.41), and brachytherapy (92.27). Additionally,
these modalities can be more expensive than the standard
fractionated external beam RT used in this setting. This
suggests either aberrant practice in the patients included in
this study or mis-coding of data—both of which reduce the
internal validity of the cost and survival results.

In addition to the inclusion of non-standard and non-
curative radiation therapy in the trimodality groups,
the use of six months after TURBT as the window for
administration of curative trimodality therapy is also
problematic and may have confounded the results. Six
months is a large window after TURBT for administration
of trimodality therapy. This would allow inclusions of
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patients with competing medical issues that may have led to
a delay in delivery of curative treatment, worsened survival,
and increased cost.

In the absence of randomized data, and with the limited
insights one can gain from population-based observational
comparative-effectiveness studies, the question of whether
radical cystectomy or trimodality therapy are more
efficacious still remains unanswered. But, perhaps this is not
the right question to ask. The drastically different logistics
of both approaches and the impact on quality of life compel
clinicians and patients to choose one modality over the
other via shared decision-making (17).

One potentially valuable avenue to explore is the ability
of biomarkers that can help guide selection of treatment
modality. Efstathiou ez 4/. performed transcriptional
profiling of tumors from patients with MIBC and found that
in patients undergoing trimodality therapy, decreased tumor
immune infiltration was associated with worse disease-
specific survival, while increased tumor stromal infiltration
was associated with worse disease-specific survival in the
setting of radical cystectomy with or without neoadjuvant
chemotherapy (18). Several ongoing studies are evaluating
the incorporation of biomarkers into treatment selection.
For example, Alliance A031701 (NCT03609216) is studying
the use of DNA damage response gene alterations to guide
local therapy in the setting of neoadjuvant chemotherapy,
although in this study, patients with DNA damage response
gene alterations and <cT'1 disease after neoadjuvant
chemotherapy undergo no local therapy, while all others
undergoing radical cystectomy or trimodality therapy.

Furthermore, up to 30-50% of patients with MIBC
will develop disease recurrence after radical cystectomy or
trimodality therapy (19,20). Perhaps it is more realistic and
practical to improve on the platforms of radical cystectomy
and trimodality therapy to improve survival. Multiple
trials are determining the role of neoadjuvant and adjuvant
checkpoint immunotherapy after RC (NCT03244384;
NCT03924856; NCT03674424; NCT03234153;
NCT03732677). For patients undergoing trimodality
therapy, SWOG/NRG 1806 (NCT03775265) is studying
the role of concurrent and adjuvant atezolizumab in node-
negative MIBC, and CCTG BL13 (NCT03768570) is
studying adjuvant durvalumab after trimodality therapy
in this setting. ECOG/NRG 8185 is under development
and will determine if concurrent and adjuvant durvalumab
improves complete clinical response rates with trimodality
therapy in node-positive MIBC.

In conclusion, registry-based and population-based
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observational comparative-effectiveness studies are prone to
selection bias confounding the impact of treatment modality
on survival outcomes. For MIBC, radical cystectomy and
trimodality therapy are two evidence based, guideline-
supported curative modalities, and observational studies
are unlikely to provide practice-changing data comparing
differential outcomes between these approaches. In the
absence of randomized data, clinicians should conduct
shared decision making with patients with equipoise
regarding disease outcome, while considering a patient’s
relative candidacy, as well as individual preferences, for

either therapy.
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