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ABSTRACT

Background: The proportion of patients with locally advanced, unresectable or metastatic urothelial
carcinoma that do not receive systemic anticancer treatment and the reasons for lack of treatment are
largely unknown. The aim of this study was to investigate the prevalence and overall survival of this
patient group and reasons for omission of treatment.

Material and methods: This retrospective, single-center cohort study from Rigshospitalet, Denmark
included patients diagnosed with locally advanced, unresectable or metastatic urothelial carcinoma during
the study period from 1 January 2010 to 31 March 2016 who did not receive systemic anticancer treat-
ment. Patients were identified through the Danish Pathology Register and the electronic medical records.
Results: 100 patients were included, representing 34% of all patients diagnosed with locally advanced,
unresectable or metastatic urothelial carcinoma at Rigshospitalet during the study period. Lack of
treatment was most often due to poor physical condition (59%), decreased renal function (15%), or
patient preferences (14%). Median overall survival was 1.9 months (95% Cl: 1.6-2.8 months).
Conclusion: One in three patients diagnosed with locally advanced, unresectable or metastatic urothe-
lial carcinoma in the pre-immunotherapy era did not receive systemic anticancer treatment. Prompt
identification of advanced disease and interventions to optimize these patients for treatment are
essential. Our findings underscore the compelling need for novel, better tolerated treatment regimens
in this frail patient group.
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Background than for some other cancer types [6-10]. The specific modifi-
able and non-modifiable reasons for lack of treatment have
never been studied [8]. Identification of modifiable targets
for interventions is necessary to possibly make more patients
eligible for treatment. Further, knowledge of specific reasons
for omission of treatment may also be used to guide drug
development in this patient group.

We conducted a retrospective, single-center cohort study
in order to explore the prevalence, characteristics, and OS of
patients with mUC who did not receive SAT and to investi-
gate the reasons why treatment was abstained.

Locally advanced, unresectable or metastatic urothelial car-
cinoma (mUC) is largely an incurable disease with a poor
prognosis [1]. Before the introduction of effective chemother-
apy, median overall survival (OS) rarely exceeded 3-6 months
[1]. Despite the introduction of immune-checkpoint-inhibitors
(ICIs) in the treatment of mUC in 2017, cisplatin-based com-
bination chemotherapy remains the preferred standard first-
line treatment [2]. It is well known that approximately 50%
of patients with mUC are cisplatin-ineligible due to impaired
renal function, poor performance status, congestive heart
failure, hearing loss or peripheral neuropathy [3,4]. Some of
the cisplatin-ineligible patients receive carboplatin-based
chemotherapy or, since 2017, ICl in the presence of positive
PD-L1 expression as defined by different concomitant diag-
nostic assays [3,5]. The proportion of patients with mUC who
never receive systemic anticancer treatment (SAT) is less
clear; reported rates range from 24% to 58%, which is higher

Material and methods
Setting

All Danish residents are equally entitled to tax-financed, free
of charge healthcare. Rigshospitalet is a university hospital
in the capital of Denmark offering highly specialized
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uro-oncologic diagnostics and treatment to patients from a large
area both inside and outside the capital region of Denmark.

A close collaboration on patients with mUC is established
between Department of Urology and Department of
Oncology, Rigshospitalet. Diagnostics are performed at
Department of Urology. Patients considered possible candi-
dates for SAT are referred to Department of Oncology for fur-
ther assessments, whereas patients in poor physical condition
considered definitely ineligible for treatment are not referred.

During the inclusion period from 1 January 2010 to 31
March 2016, ICIs were not yet approved by the Danish
Medicines Council and SAT for mUC consisted solely of
chemotherapy [11].

Data sources and study population

Reporting of all procedures and diagnoses obtained through
histolopathologic examination of cell and tissue samples
is mandatory in Denmark. Procedures and diagnoses are
coded by the examining pathologists using Systematized
Nomenclature of Medicine (SNOMED). Information is stored in
Patobank, which is part of the Danish Pathology Register [12].

From Patobank, we extracted a list of all patients diag-
nosed with > pT1 urothelial carcinoma (UC) including locally
advanced or metastatic disease at Rigshospitalet in the
period 1 January 2009 to 31 March 2016 using the following
SNOMED codes: M81203, M81204, and M81206. Primary
tumors originating in the upper urinary tract, the bladder
and urethra were included. By the use of the unique 10-digit
personal identification number assigned to all Danish
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residents, we then screened the electronic medical records
(EMRs) of these patients to identify those who developed
mUC during the inclusion period from 1 January 2010 to 31
March 2016 (Figure 1). The present study cohort consisted of
patients with newly diagnosed mUC during the inclusion
period and who did not receive SAT (Figure 1).

Data extraction took place from March 2020 to December
2021 and was carried out by the primary investigator (resident
in oncology, L. H. O.) and entered in a REDCap database.

Outcomes and statistical analysis

Gender, age, primary tumor location, TNM stage, prior treat-
ments, Eastern Cooperative Oncology Group performance sta-
tus (ECOG PS), location of metastases, and renal function were
recorded at the time of study inclusion and presented descrip-
tively. Renal function was recorded as chromium-51-ethylene-
diamine tetraacetic acid clearance (Cr-EDTA clearance) if
performed, otherwise as estimated glomerular filtration rate
(eGFR) from serum creatinine measurements. Reasons for not
initiating chemotherapy were captured according to the fol-
lowing predefined categories: (1) poor physical condition
referring to a poor general health status as perceived by the
treating physician, (2) decreased renal function, (3) heart fail-
ure, (4) hearing loss, (5) peripheral neuropathy, (6) other
comorbidity, (7) solely patients own choice, (8) death before
decision on anticancer treatment, and (9) unknown. Multiple
reasons could be stated. OS was defined as time from diagno-
sis of mUC to date of death from any cause and calculated
and presented using the Kaplan-Meier estimator of the

Patients registered in Patobank having
min. TLUC
January 1, 2009 - March 31, 2016
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Other histology at reassessment _ Rl=ea = Ui
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Figure 1. Flow diagram depicting the population screened for study enroliment, reasons for exclusion and the final study population.
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survival curve. Estimates and 95% confidence intervals for Denmark did not receive SAT (Figure 1). Two-third of the
three-, six- and 12months survival are reported. Statistical patients were men and the median age at diagnosis of mUC
analyses were performed using R (version 4.1.1.) [13]. was 72years. Sixty-eight patients (68%) were initially diag-
nosed with local disease and previously received curatively
intended treatment in the form of radical cystectomy (53%),
nephroureterectomy (7%), curative radiotherapy (7%), or
other form of tumor resection (1%) (Table 1). Of the patients
From 1 January 2010 to 31 March 2016, 100 of 292 (34%) who had undergone radical cystectomy, five patients had
patients diagnosed with mUC at Rigshospitalet, Copenhagen, received neoadjuvant chemotherapy (NAC); all five patients

Results

Table 1. Baseline characteristics of 100 patients diagnosed with mUC at Rigshospitalet, Denmark in the period 1 January 2010 to 31 March
2016, who did not receive systemic anticancer treatment and of 952 patients with locally advanced, unresectable or metastatic urothelial tract
cancer of different histologic subtypes who received SAT in Denmark during the same inclusion period.

Present study (n = 100) Omland et al. (2021) (n =952)"®
Gender
Male 66 (66%) 686 (72.1%)
Female 34 (34%) 266 (27.9%)
Median age at diagnosis of mUC, years (IQR) 72 (66-77) 69 (63-75)
Histology
uce 100 (100%) 879 (92.3%)
SCC 27 (2.8%)
Adenocarcinoma 0 (1.1%)
SCN carcinoma 9 (3.0%)
Other 5 (0.5%)
Unknown 2 (0.2%)
Primary tumor location
Upper urinary tract 14 (14%) 168 (17.6%)
Bladder 83 (83%) 767 (80.6%)
Urethra 1 (1%) 4 (1.5%)
Unknown 2 (2%) 3 (0.3%)
TNM stage at diagnosis
T4bNOMO 3 (3%) -
Any T, N+, MO 12 (12%) -
Any T, Any N, M1 20 (20%) -
Unknown 65 (65%) -
Initial presentation with mUC 32 (32%) -
mUC following recurrence 68 (68%) -
Prior treatment®
Nephroureterectomy 7 (7%) 110 (11.6%)
Cystectomy 53 (53%) 269 (28.3%)
Neoadjuvant chemotherapy 5 (5%) 2 (4.4%)
Curative radiotherapy 7 (7%) (6 5%)
Other® 1 (1%)
ECOG PS at time of treatment decision
0 1 (1%) 341 (35.8%)
1 4 (4%) 321 (33.7%)
2 2 (2%) 135 (14.2%)
3 20 (20%) 5 (0.5%)
4 4 (4%) 0 (0%)
Unknown 69 (69%) 150 (15.8%)
Metastatic sites at time of treatment decision
Lymph nodes below the diaphragm 34 (34%) 484 (50.8%)
Lymph nodes above the diaphragm 4 (4%) 291 (30.6%)
Liver 32 (32%) 131 (13.8%)
Lungs 19 (19%) 263 (27.6%)
Bone 30 (30%) 148 (15.5%)
Brain 4 (4%) 5 (0.5%)
Pelvic soft tissue 23 (23%) -
Other locations? 3 (3%) -
No metastases 4 (4%) -
Unknown 0 (0%) -
Examination of renal function at time of treatment decision
Cr-EDTA clearance 6 (16%) -
eGFR 72 (72%) -
No evaluation 2 (12%) -
Mean Cr-EDTA clearance 40.3 mI/m|n (SD 23.1) -
Mean eGFR clearance 58.1 ml/min (SD 24.9) -

mUC: locally advanced, unresectable or metastatic urothelial carcinoma; IQR: interquartile range; ECOG PS: Eastern Cooperative Oncology Group
performance status; Cr-EDTA clearance: Chromium-51-ethylenediamine tetraacetic acid clearance; eGFR: estimated glomerular filtration rate.
?Predominant histologic subtype.

PRegistered only for min. T1 disease.

Resection of tumor tissue in upper urinary tract.

d0ther locations comprise: ovary (n=1), pleura (n=1), and bone marrow (n=1).



had disease progression within 12 months of terminating
NAC (median time 8 months).

At the time of diagnosis of mUC, approximately one-third
had liver metastases. Lung and bone metastases were pre-
sent in 19% and 30% of patients, respectively. ECOG PS was
registered in 31 patients (31%), most of whom had ECOG PS
3 (20% of all patients). Registration of specific PS was more
common in patients evaluated for SAT at the oncology
department (25 of 41 patients (61%)) than in patients solely
evaluated at the urology department (6 of 59 patients
(10%)). Renal function was evaluated by Cr-EDTA clearance in
16 patients (16%) and by eGFR in 72 patients (72%); in 12
patients (12%) no data on renal function was reported. In
patients evaluated by Cr-EDTA, mean clearance was 40.3 ml/
min compared to 58.1ml/min in patients only evaluated
by eGFR.

The most common reported reason to abstain from
chemotherapy was poor physical condition (59%), decreased
renal function (15%), and patient preferences (14%) (Table 2).
In three patients, more reasons for lack of treatment were
registered; patient 1: poor physical condition, decreased
renal function and heart failure; patient 2: poor physical con-
dition and decreased renal function; patient 3: poor physical
condition and decreased renal function. Among patients
with poor physical condition stated as reason for lack of
treatment, 33 had no ECOG PS registration, 24 had ECOG PS
3-4, and 2 had ECOG PS 2. Forty-one patients (41%) were
assessed for chemotherapy eligibility at the oncology depart-
ment. For the remaining patients, the decision not to treat
was made at the urology department and these patients
were never evaluated by an oncologist.

All patients died during the follow-up period. Median OS
was 1.9months (95% Cl: 1.6-2.8 months) (Table 3). Survival
rates at three, six and 12months were 35% (95% Cl:
27-46%), 10% (95% Cl: 6-18%), and 5% (95% CI: 2-12%),
respectively (Table 3). A survival curve is presented in
Figure 2.

Discussion

In this retrospective, single-center cohort study, we found
that 34% of patients with newly diagnosed mUC did not

Table 2. Reasons for lack of chemotherapy as indicated in the electronic med-
ical records of 100 patients with mUC not receiving systemic anti-
cancer treatment.

Reasons for lack of chemotherapy?

Poor physical condition 59 (59%)
Decreased renal function 15 (15%)
Heart failure 1 (1%)
Hearing loss 0 (0%)
Peripheral neuropathy 0 (0%)
Other comorbidity 0 (0%)
Patient preferences 14 (14%)
Death before decision on anticancer treatment® 4 (4%)
Unknown® 11 (11%)
Patients evaluated at the oncology department 41 (41%)

*Multiple reasons could be stated.

PIn patients diagnosed with mUC but without evaluation for chemotherapy
and treatment initiation.

‘Only patients with no other
chemotherapy.

registered reasons for not receiving
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receive SAT most often due to poor physical condition,
decreased renal function or patient preferences. The progno-
sis was poor with a median OS of 1.9months (95% Cl:
1.6-2.8 months). To our knowledge, this is the first study to
report reasons, as indicated in the EMRs, for lack of SAT in
patients with mUC.

Complete inclusion of patients through thorough path-
ology coding practices in Denmark and the use of the
unique 10-digit personal identification number are major
study strengths [14,15]. Data manually collected from the
EMRs as well as complete follow-up in terms of survival are
other study strengths [16]. Together, these ensure high data
validity and generalizability to other Danish as well as inter-
national bladder cancer populations.

We present data from the pre-ICl time period, in which
SAT in Denmark consisted solely of chemotherapy. These
data are still highly relevant, as chemotherapy remains the
preferred anticancer treatment in this patient group. Further,
according to Danish treatment guidelines criteria for ICl
treatment largely resemble those for carboplatin-based
chemotherapy [12]. Therefore, ICl does not constitute a novel
treatment regimen for most patients deemed both cisplatin-
and carboplatin ineligible [5,12,17].

The gender distribution was similar to the broad muUC
population in Denmark [18]. Somewhat surprisingly, median
age was just a little higher than that of patients with mUC
initiating first-line chemotherapy (72 versus 69years) [18].
Accordingly, there are no reasons to suspect that lack of SAT

Table 3. Median OS plus 3-, 6- and 12-months OS rates in 100 patients with
mUC not receiving systemic anticancer treatment and median OS in 952
patients with locally advanced, unresectable or metastatic urothelial tract can-
cer of different histologic subtypes who received SAT in Denmark during the
same inclusion period.

Omland et al. (2021)
(n=952)"®

11.7 (10.8-12.5)

Present study
(n=100)

1.9 (1.6-2.8)

Median OS, months (95% Cl)

3 months OS, percent (95% Cl) 35 (27-46) -
6 months OS, percent (95% Cl) 10 (6-18) -
12 months OS, percent (95% Cl) 5(2-12) -
0S: overall survival; Cl: confidence interval.
100%
|
75%
2
3
©
Q
[]
S 50%
©
=
=
-
@
25%
0% —
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Figure 2. Survival curve from diagnosis of mUC to death in 100 patients with
mUC not receiving systemic anticancer treatment.
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was based solely on age, which is in line with treatment
guidelines [12].

ECOG PS was only registered in a proportion of patients,
most often patients evaluated at the oncology department.
This scale is largely an oncologic assessment tool helping to
direct clinical decision making and is only to a lesser extend
incorporated in urology daily practice, which may explain
part of the registration lack as most patients in the present
study were evaluated at the urology department [19]. In 59%
of the patients, poor physical condition was stated as the
reason for treatment renouncement. As expected, this
included the 24% of patients registered with ECOG PS 2-3
and thus directly chemotherapy ineligible according to treat-
ment guidelines, but also two patients with ECOG PS 2,
which alone does not contraindicate chemotherapy and 33%
with no ECOG PS registration [12].

Liver metastases were present in 32% of patients, which is
a significantly higher rate than in patients with mUC receiv-
ing chemotherapy, for whom we previously reported a liver
metastases rate of 14% [18]. The presence of liver metastases
is a well-documented adverse prognostic factor for OS in
patients with mUC [20]. In addition, 30 patients (30%) had
bone metastases and four patients (4%) had brain metasta-
ses compared to 16% and 1%, respectively, of patients with
mUC initiating chemotherapy [18]. Taken together, this dem-
onstrates that patients who do not receive SAT often have
severely disseminated disease and furthermore that tumor
burden, likely due to corresponding poor physical condition,
seems a central element in clinical decision making. This
emphasizes the importance of early diagnosis of advanced
disease, both in patients initially presenting with mUC and in
patients progressing following initial localized disease [21].
Throughout the inclusion period, national guidelines for fol-
low-up after curatively intended treatment for UC have
existed with recommendation of regular assessments includ-
ing CT scans for a minimum of 2 years. It cannot with cer-
tainty be excluded that lack of implementation of follow-up
after curative treatment is part of the reason for the large
tumor burden in the present patient cohort and in turn for
the lack of SAT in these patients.

According to practice, only patients considered possible
candidates for SAT are referred to Department of Oncology
for assessments and initiation of SAT. Based on the availabil-
ity of national treatment guidelines and the close collabor-
ation on mUC patients, we do not suspect the evaluation of
SAT eligibility done at the urology department to impact the
prevalence of and reasons for omission of treatment demon-
strated in this study. This is further underscored by the poor
median OS of included patients.

In some patients, prior treatment for localized disease
may explain the lack of SAT. The five patients who received
NAC all progressed within 12months of terminating treat-
ment and were thereby ineligible for further platinum-based
chemotherapy, but not for vinflunine, which was recom-
mended second-line treatment during the study period
[12].The radical cystectomy or nephroureterectomy proce-
dures performed in the majority of patients could have
resulted in decreased renal function, which in turn might

have deemed some patients ineligible for chemotherapy
[3,4,22,23]. However, we have no information to characterize
the decreased renal function present in our patient cohort
and as such, we cannot fully evaluate the potential for renal
function optimization. Yet, increased focus on potentially
reversible pre-renal and post-renal failure due to obstructive
processes and following interventions including discontinu-
ation of nephrotoxic medication and relief of obstruction by
stenting or percutaneous nephrostomy, respectively, might
improve renal function in some patients to a degree allowing
SAT [24].

In 14% of patients, the reason for lack of chemotherapy
was patient preferences. This infers that omission of treat-
ment does not equal treatment ineligibility. We have no data
on why some of the patients declined SAT. In other cancers,
an association between lower socioeconomic position (SEP)
and lack of SAT has been demonstrated, possibly due in part
to less treatment information provided and less involvement
in clinical decision making in this patient group [25]. The
association between low SEP and UC is well-established [26].
Although we have no information on SEP of the present
study population, it is plausible that SEP might have
impacted the decision of abstaining from treatment in some
patients. Further, one could speculate that chemotherapy
associated toxicities or the treatment not being curative dis-
couraged a proportion of patients from treatment. Some of
these patients might had been willing to receive ICI treat-
ment, despite only a subpopulation of patients benefitting
from this treatment [27,28]. Future drug development of
increased efficacy and with a more favorable toxicity profile
might incline more patients to initiate treatment [7,10].

The proportion of patients with mUC who did not receive
SAT is similar to the findings in a study by Fisher et al. [9],
but higher than reported by Sonpavde et al. and Bamias
et al. [6,8], and lower than demonstrated by Galsky and col-
leagues [7]. The differences could be explained by dissimilar-
ities in diagnostics between countries with different health
care systems and health care funding (tax-financed versus
insurance-based) and corresponding differences in patient
characteristics. For the Galsky study, the difference in preva-
lence is likely explained by the higher median age of
untreated patients [7].

The literature describing reasons for lack of treatment is
scarce. Although Bamias et al. found an association between
lack of treatment and older age, non-Caucasian race, non-UC
histology, higher Charlson Comorbidity Index, more frequent
use of perioperative chemotherapy and management of pri-
mary tumors, as well as treatment at low-volume centers, no
previous studies reported on the specific reasons for abstain-
ing from SAT in patients with mUC [8]. The association
between comorbidity and lack of treatment reported by
Bamias is to be expected, as comorbidity to a varying degree
impact the risk/benefit ratio of SAT. Due to insufficient
comorbidity data in the EMRs, we were not able to report on
comorbidities in the present study cohort. We cannot
exclude that poor physical condition stated as reason for
lack of treatment may in part be due to comorbidity.



OS demonstrated in this cohort of patients with mUC not
receiving SAT is significantly lower than the OS of
3-6 months reported in untreated patients with mUC before
development of effective chemotherapy [1]. This suggests
that patients with mUC who do not receive SAT might have
more aggressive disease and/or a worse general condition
than the average patient with mUC. Interestingly, the OS in
our patient cohort is notably lower than in previous reports
(3.7-5.7 months) from after the introduction of SAT in mUC
[7-9]. We believe this is due to differences in patient charac-
teristics including tumor burden at diagnosis and the propor-
tion of patients initially presenting with mUC.

We previously reported OS in patients with mUC treated
in the real-world clinical setting to be comparable to OS in
clinical trials [18]. Yet, the demonstration of approximately
one-third of patients with mUC not receiving SAT under-
scores the discrepancy between treatment efficacy as dem-
onstrated in clinical trials and treatment effectiveness when
applied to the general mUC population [29]. Consequently,
substantial unmet treatment needs remain, and further drug
development with more favorable toxicity profiles is
urgently warranted.

In daily practice, clinical assessment tools are warranted
to help predict which patients with mUC could be optimized
for SAT and which patients would benefit more from sup-
portive care alone. Comprehensive geriatric assessment
(CGA) is a multidisciplinary assessment considered the gold
standard for evaluation of an older patient’s health situation
[3]. CGA can support clinical decision making by uncovering
the functional capabilities and limitations of patients and
directing interventions thereby possibly optimizing the gen-
eral condition of frail patients. The CGA, however, is time
consuming and not necessary for fit and healthy older
patients. Several screening tools including G8 have been
developed to identify which patients could benefit for a CGA
[30]. We believe that implementation of these screening
tools is feasible and would be beneficial in patients with
bladder cancer in general and in this subgroup of frail
patients in particular.

Study limitations mainly confer to the retrospective study
design. Some data are missing, particularly regarding ECOG
PS, and we were not able to obtain valid comorbidity data.
Due to the relatively small data set, we were not able to
adjust for potential confounders including age, gender,
ECOG PS and renal function.

Conclusions

In the investigated cohort, one-third of patients with mUC
did not receive SAT, most often due to poor physical condi-
tion, decreased renal function or patient preferences. Earlier
detection of advanced disease in addition to assessment of
and attempts to improve physical performance and renal
function to allow SAT should be a focus in this patient
group. Novel and better tolerated treatment regimens with
more favorable toxicity profiles than the currently available
therapies are urgently needed in this frail patient group.
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