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ABSTRACT

Introduction: Data describing real-world treat-
ment patterns in patients with metastatic
urothelial carcinoma (mUC) in Central-Eastern
Europe are scarce, and data from Hungary have
not been published. This retrospective, nation-
wide, real-world study investigated patient char-
acteristics, treatment patterns, comorbidities, and

clinical outcomes in patients with mUC in
Hungary.
Methods: Adults diagnosed with mUC from
January 2016 through June 2021 were identified
using the National Health Insurance Fund
Administration database. Overall survival (OS)
was estimated using the Kaplan–Meier method.
Results: In total, 2523 patients with mUC were
identified. Median follow-up was 7.1 months.
Overall, 50% of patients received an identified
systemic anticancer treatment; within this sub-
group, first-line treatment was platinum-based
chemotherapy (PBC) in 86%, non-PBC in 8%,
and immune checkpoint inhibitor (ICI) in 6%.
The proportion of patients receiving treatment
increased from 41% in 2016 to 59% in 2020,
driven by increased use of first-line PBC or first-
line ICI treatment. Comorbidities were more
common in patients receiving first-line ICI
treatment vs PBC or non-PBC and in patients
receiving carboplatin ? gemcitabine vs cis-
platin ? gemcitabine. Overall, only 24%
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received a second-line treatment. Unadjusted
median OS from the start of first-line treatment
in the PBC, non-PBC, and ICI subgroups was
12.8, 7.5, and 6.3 months, respectively. Median
OS from date of diagnosis in untreated patients
was 7.8 months. OS comparisons adjusted for
differences in baseline characteristics between
subgroups could not be performed.
Conclusion: To our knowledge, this is the first
study to assess treatment patterns in patients
with mUC in clinical practice in Hungary, using
the National Health Insurance Fund Adminis-
tration. Rates of first- and second-line treatment
were consistent with those observed in other
countries. Avelumab first-line maintenance
treatment became available for reimbursement
in Hungary in late 2022, after the study period.
Given the evolving landscape of reimbursed
treatments in Hungary, further analyses are
warranted.

Keywords: Clinical outcomes; Hungary;
Metastatic urothelial carcinoma; Nationwide;
Patient characteristics; Platinum-based
chemotherapy; Real-world; Retrospective;
Systemic treatment; Treatment patterns

Key Summary Points

Why carry out this study?

Data describing real-world treatment
patterns for metastatic urothelial
carcinoma in Central-Eastern Europe are
scarce.

This study retrospectively analyzed patient
claims from the Hungarian National
Health Insurance Fund Administration
database to obtain data about patient
characteristics, treatment patterns,
comorbidities, and clinical outcomes in
patients with metastatic urothelial
carcinoma in Hungary.

What was learned from the study?

Approximately 50% of patients received a
systemic anticancer treatment and 24%
received second-line treatment; these
rates are similar to those observed in
studies from other countries.

The proportion of patients receiving first-
line treatment increased between 2016
and 2020, with more patients receiving
platinum-based chemotherapy and
immune checkpoint inhibitors.

Given the evolving treatment landscape in
Hungary, this study can serve as a
benchmark for future analyses of
treatment patterns and clinical outcomes
in patients with metastatic urothelial
carcinoma in Central-Eastern Europe.

INTRODUCTION

Urothelial carcinoma (UC) is the most common
malignancy involving the urinary system and
the sixth most common tumor type in men
worldwide [1]. More than 90% of UC tumors
originate in the bladder [2]. UC is approxi-
mately four times more common in men than
in women, with worldwide incidence rates of
9.6 per 100,000 men and 2.4 per 100,000
women [3]. In Hungary in 2020, the estimated
age-standardized incidence and mortality rates
for all ages and sexes were 15.2 per 100,000 and
3.8 per 100,000, respectively [4]. However, no
standardized local data for patients with meta-
static UC (mUC) have been published, and data
describing treatment patterns and associated
clinical outcomes for mUC in routine clinical
practice in Central-Eastern Europe are scarce.

Platinum-based chemotherapy (PBC) has
been the standard first-line (1L) treatment for
patients with mUC for approximately two dec-
ades [2, 5–7]. In addition, immune checkpoint
inhibitors (ICIs) were added to international
guidelines for mUC [2, 5–7], which are followed
in Hungary, based on the results of several
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phase 2 trials [8–11]. ICIs were approved by the
European Commission (EC) from 2017 onward
for 1L treatment of patients who were cisplatin-
ineligible with locally advanced or metastatic
UC with PD-L1? tumors (atezolizumab and
pembrolizumab), and for second-line (2L)
treatment in patients who have received prior
platinum-containing chemotherapy (ate-
zolizumab, pembrolizumab, and nivolumab)
[12–14]. In Hungary, 1L and 2L ICI treatment
for these indications was accepted into the
Named-Patient Based Reimbursement (NPBR)
program [15] in 2018 and 2019, respectively.
Following the results of the JAVELIN Bladder
100 phase 3 trial, avelumab was approved by
the EC in 2021 for 1L maintenance treatment of
patients who are progression free following PBC
[16]. Avelumab 1L maintenance has since been
incorporated into international treatment
guidelines based on level 1 evidence, including
those developed by the European Society for
Medical Oncology and European Association of
Urology, as a standard of care [2, 5–7]. Avelu-
mab was accepted into the NPBR program in
Hungary in November 2022. Additionally,
enfortumab vedotin was approved by the EC in
2022 for the treatment of patients with mUC
who have received prior PBC and ICI treatment
[17], and nivolumab was also approved by the
EC in 2022 for the adjuvant treatment of
patients with high-risk, muscle-invasive, PD-
L1? UC after radical resection [13]; however, in
Hungary, reimbursement decisions for these
drugs in these indications are awaited at the
time of writing.

The aim of this study was to describe real-
world patient characteristics, treatment pat-
terns, and clinical outcomes in patients diag-
nosed with mUC in Hungary.

METHODS

Study Design and Patients

This study was a retrospective analysis of
anonymized patient claims data from the
National Health Insurance Fund Administration
(NHIFA) database, the only health insurance
fund database in Hungary, which covers all

Hungarian residents (approximately 10 million
people) [18]. This comprehensive database cap-
tures all insurance claims and deaths. The study
period was from January 1, 2016 through
June 30, 2021, with a 1-year censoring period
starting from January 1, 2015 (Fig. 1a). Eligible
patients were aged 18 years or older and had a
diagnosis of mUC based on at least two outpa-
tient claims or at least one inpatient claim (e.g.,
surgery, chemoradiotherapy, or diagnostics) for
malignant neoplasm of the urinary tract
(International Statistical Classification of Dis-
eases and Related Health Problems, Tenth
Revision [ICD-10] codes C65–C68) with evi-
dence of metastatic disease (ICD-10 code
C77–C79) or a relevant 1L ICI treatment for
mUC. Patients who had only one reported ICD-
10 code and had no relevant systemic treatment
(chemotherapy or ICI) were excluded.

Patients were categorized into two sub-
groups: untreated and treated (Fig. 1b). The
untreated subgroup comprised patients with
mUC identified as described above who had not
received a relevant 1L systemic anticancer
treatment. The treated subgroup was subdivided
by the type of 1L systemic treatment received
(defined as the first identified treatment for
mUC received) within the following protocol-
specified categories: (1) PBC, (2) non-PBC, or (3)
ICI monotherapy. The 1L PBC subgroup was
further subdivided between patients who ini-
tially received cisplatin ? gemcitabine or car-
boplatin ? gemcitabine. Subgroups receiving
different treatment sequences (any 2L treat-
ment received after a specific 1L treatment [PBC
or ICI]) were also analyzed. To analyze propor-
tions of patients who received different 1L
treatments over time, incidence per year was
based on the date when treatment was first
observed following the censoring period, and
prevalence per year was based on all patients
who received the specified treatment (or who
were untreated) each year.

Statistical Analyses

Descriptive statistical analyses of the study
population were conducted to show baseline
demographics, treatment patterns, and clinical
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outcomes. Treatment patterns and comorbidi-
ties were analyzed for all claims. Comorbidities
were described using the Charlson Comorbidity
Index, based on reported ICD-10 codes starting
12 months before the index date. The index
date was defined differently for the untreated

and treated subgroups. The index date was the
start date of 1L systemic treatment for the 1L
treated subgroups, the start date of 2L systemic
treatment for the 2L treated subgroups, and the
date of mUC diagnosis for the untreated sub-
group. Unadjusted median overall survival (OS)

(b)

Fig. 1 Study design (a) and patient attrition (b). Study
inclusion criteria: aged C 18 years, diagnosis of mUC
based on C 2 outpatient claims or C 1 inpatient claim for
malignant neoplasm of the urinary tract (ICD-10 codes
C65–C68), and evidence of metastatic disease (ICD-10
code C77–C79) or received relevant 1L ICI treatment.
Study exclusion criteria: only 1 reported ICD-10 code, and
no relevant systemic treatment. 1L first line, ICD-10

International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision, ICI immune
checkpoint inhibitor, mUC metastatic urothelial carci-
noma, NHIFA National Health Insurance Fund Admin-
istration, PBC platinum-based chemotherapy, UC
urothelial carcinoma. aFirst reported UC ICD-10 code.
b1L treatment subgroup: start date of 1L systemic
treatment; untreated subgroup: date of mUC diagnosis
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was calculated from the index date and esti-
mated by the Kaplan–Meier method (R 4.0.4
survival package). Statistical comparisons of
median OS between treatment subgroups were
analyzed at a significance level of p\ 0.05.
Comparisons for OS, adjusted for differences in
baseline characteristics between subgroups,
could not be performed.

Ethics Approval

Ethics approval, as required by Ministerial
Decree No. 23/2002 (V.9) for non-interven-
tional studies, was provided by the Hungarian
Medical Research Council (No. IV/7775-4/2021/
EKU) [19]. The NHIFA database was accessed
under license and is not publicly available.

Fig. 2 Incidence (a) and prevalence (b) of different types
of treatment over the study period (2016–2021). To
analyze proportions of patients receiving different 1L
treatments over time, incidence per year was based on the
date when treatment was first observed following the
censoring period, and prevalence per year was based on all

patients who received the specified treatment (or who were
untreated) each year. Actual patient numbers are reported
in the figures. 1L first line, H1 first half of year, ICI
immune checkpoint inhibitor, PBC platinum-based
chemotherapy
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Patient claims data received from the NHIFA
database were anonymized.

RESULTS

Patient Characteristics and Treatment
Patterns

In total, 2523 patients with mUC were identi-
fied, of whom 1822 (72.2%) were men. Median
age was 67 years (interquartile range [IQR],
63–73 years) (Table 1). Approximately half of
the patients (n = 1256 [49.8%]) had received an
identified systemic anticancer treatment. The
type of 1L treatment was PBC in 1082 patients
(86.1% of treated patients; 42.9% overall), non-
PBC in 97 (7.7% of treated patients; 3.8%
overall), and ICI in 77 (6.1% of treated patients;
3.1% overall). The 1L PBC regimen was cis-
platin ? gemcitabine in 841 patients (77.7% of
those who received any 1L PBC; 33.3% overall)
and carboplatin ? gemcitabine in 241 (22.3%
of those who received any 1L PBC; 9.6%
overall).

The proportion of treated patients in the
study population increased during the study
period when full-year data were available
(Fig. 2), with the prevalence of treated patients
per year increasing from 41% in 2016 to 59% in
2020. This was driven by an increase in patients
receiving 1L PBC (2016, 37%; 2020, 52%) and
1L ICI treatment (2016, 0%; 2020, 4%).

Among all patients, 11.8% received 2L
treatment (n = 298 [23.7% of patients who
received 1L treatment]). Among these patients,
most received 2L ICI treatment after 1L
chemotherapy (n = 287 [96.3%]) and other
patients received 2L chemotherapy after 1L ICI
treatment (n = 11 [3.7%]). Patient characteris-
tics among subgroups defined by 2L treatment
sequence are presented in Supplementary
Table S1. A summary of treatment sequencing
in the overall population is shown in Fig. 3.

The median age was similar in untreated and
treated patients, but the level of comorbidity
was higher in untreated patients (median
Charlson Comorbidity Index score, 2.1 vs 1.7)
(Table 1). In an analysis of individual comor-
bidities using ICD-10 codes, slightly different

Fig. 3 Sankey diagram of treatment sequencing in patients with mUC. 1L first line, 2L second line, ICI immune
checkpoint inhibitor, mUC metastatic urothelial carcinoma, PBC platinum-based chemotherapy
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proportions of patients in the untreated vs
treated subgroups (respectively) had diseases of
the digestive system (82.3% vs 76.4%), respira-
tory system (76.8% vs 72.1%), and nervous
system (32.1% vs 24.8%). Among treated
patients, those who received 1L ICI treatment
were older than those who received 1L PBC or
1L non-PBC (median age, 70, 67, and 66 years,
respectively). In addition, patients who received
1L ICI treatment had more comorbidities than
those who received 1L PBC or 1L non-PBC, as
indicated by a higher mean Charlson Comor-
bidity Index score (2.3, 1.6, and 2.0, respec-
tively) and a greater proportion of patients with

several types of comorbidities (Table 2). Among
patients who received any 1L PBC, median age
was similar in those who received 1L cis-
platin ? gemcitabine or 1L carboplatin ? gem-
citabine; however, those who received 1L
cisplatin ? gemcitabine had a lower mean
Charlson Comorbidity Index score (1.5 vs 2.0,
respectively).

Clinical Outcomes

Median follow-up in the overall population was
7.1 months (IQR 2.2–17.0 months). Median
follow-up was shorter in untreated patients

Table 2 Most common comorbidities throughout the study period

ICD-10
codes

All patients,
% (N = 2523)

Untreated
patients, %
(n = 1267)

1L treatment subgroups (n = 1256)

Any 1L
systemic
treatment, %
(n = 1256)

1L PBC,
% (n = 1082)

1L non-
PBC,
% (n = 97)

1L ICI, %
(n = 77)

Diseases of the
circulatory system

I00-I09 93.3 93.2 93.3 93.1 93.8 96.1

Diseases of the
digestive system

K00-K93 79.4 82.3 76.4 75.9 81.4 77.9

Diseases of the
musculoskeletal
system and
connective tissue

M00-M99 77.5 77.3 77.6 76.2 84.5 88.3

Diseases of the
respiratory system

J00-J99 74.4 76.8 72.1 71.3 75.3 77.9

Endocrine, nutritional,
and metabolic diseases

E00-E90 68.6 70.0 67.2 65.6 73.2 81.8

Diseases of the blood
and blood-forming organs
and certain disorders
involving the immune
mechanism

D50-D89 48.8 46.6 50.9 50.1 59.8 50.6

Diseases of the
nervous system

G00-G99 28.5 32.1 24.8 23.6 25.8 41.6

Mental and behavioral
disorders

F00-F99 25.2 26.4 24.0 23.9 17.5 32.5

Comorbidities were assessed from index date until end of study or date of death, whichever occurred first
1L first line, ICD-10 International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, ICI immune
checkpoint inhibitor, PBC platinum-based chemotherapy
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(5.3 months [IQR 1–16.5 months]) and in
patients who received 1L ICI treatment
(2.1 months [IQR 1–8 months]) than in those
who received 1L PBC or 1L non-PBC (8.9 months
[IQR 4.4–18.3 months] or 6.4 months [IQR
2.8–13.5 months], respectively).

In the overall population, the unadjusted
median OS (measured from the date of mUC
diagnosis in untreated patients and from the
start of 1L systemic treatment in treated
patients) was 9.9 months (95% CI 9.2–
10.7 months). Median OS from the index date
was 7.8 months (95% CI 6.7–8.8 months;
Fig. 4a) in untreated patients vs 11.7 months
(95% CI 10.5–12.9 months) in treated patients
(p\ 0.0001). Unadjusted median OS from the
start of 1L treatment was 12.8 months (95% CI
11.5–14.1 months) with any 1L PBC,
7.5 months (95% CI 5.8–10.1 months) with 1L
non-PBC, and 6.3 months (95% CI 2.9–
9.0 months) with 1L ICI treatment (Fig. 4b). In
patients who received 1L cisplatin ? gemc-
itabine vs 1L carboplatin ? gemcitabine, med-
ian OS from the start of 1L treatment was
14.6 months (95% CI 12.8–16.0 months) vs
8.4 months (95% CI 7.4–10.6 months;
p\0.0001; Fig. 4c).

Among patients with any 2L systemic treat-
ment, unadjusted median OS from start of 2L
treatment was 6.8 months (95% CI 5.6–
8.2 months) (Fig. 4d). Median OS from start of
2L treatment was similar in patients who
received 2L ICI treatment following 1L cis-
platin ? gemcitabine or 1L carboplatin ? gem-
citabine treatment (6.4 months [95% CI

4.6–8.3 months] vs 5.6 months [95% CI 3.4–
6.9 months]; p = 0.6914).

DISCUSSION

This nationwide, noninterventional, retrospec-
tive study is the first to assess real-world treat-
ment patterns in patients with mUC in
Hungary. Although nationwide studies in mUC
have been carried out in other countries
[20–24], to our knowledge, no similar study has
been performed in Central-Eastern Europe. The
population of patients with mUC identified in
Hungary was mostly men and median age was
67 years, similar to other real-world studies
[21–23, 25].

Overall, study data showed that treatment of
mUC in Hungary follows established European
guidelines [5–7]. Only half of patients received
any systemic treatment for mUC. This rate is
similar or higher than rates observed in other
countries across a similar period [25–32]. How-
ever, rates of 1L systemic treatment increased
during the study period when full-year data
were available (2016–2020); a similar increase in
1L systemic treatment rate was also seen in a
real-world study of mUC in Germany between
2015 and 2019 [21–23, 25]. No conclusions
could be drawn for the year 2021 because data
were incomplete. Of patients who received
treatment, most received 1L PBC, consistent
with treatment guidelines [5–7]. However, 1L
ICI use in Hungary may have been limited by
availability in the NPBR program, which
occurred only later in the study period (since
2018), with use of 1L ICIs increasing thereafter.
In our study, only 24% of patients who were
treated with 1L therapy received subsequent 2L
therapy. This rate is slightly lower than rates
seen in some recent real-world studies
[21–23, 30, 33]. The limited proportion of
patients with mUC who receive systemic treat-
ment, and the high rate of attrition between 1L
and 2L therapy, are well recognized and high-
light the need to use the most effective available
frontline agents to improve outcomes in this
population [34].

Patients who received 1L ICI treatment were
older and had more comorbidity than patients

bFig. 4 Unadjusted analysis of OS in subgroups. a OS from
index date in treated patients (measured from start of 1L
treatment) and untreated patients (measured from date of
mUC diagnosis). b OS in patients receiving different types
of 1L treatment (measured from start of 1L treatment).
c OS in patients receiving different types of PBC
(measured from start of 1L treatment). d OS in patients
receiving different sequences of 1L and 2L treatment
(measured from start of 2L treatment). 1L first line, 2L
second line, ICI immune checkpoint inhibitor, mUC
metastatic urothelial carcinoma, OS overall survival, PBC
platinum-based chemotherapy
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who received 1L PBC, similar to patients in a
previous real-world study [29]. In addition,
patients who received 1L carboplatin ? gemc-
itabine had more comorbidities than patients
who received 1L cisplatin ? gemcitabine. These
observations are consistent with 1L ICIs being
approved by the EC only in patients who
were cisplatin-ineligible with PD-L1? tumors
during the study period [12, 13] and the rec-
ommendation of carboplatin ? gemcitabine as
an alternative to cisplatin-based chemotherapy
in patients who were cisplatin-ineligible in
guidelines [2, 5–7]. Specifically, established cri-
teria for cisplatin ineligibility include specific
comorbidities (reduced performance status,
renal impairment, hearing loss, neuropathy, or
heart failure) [2, 5–7]; thus, patients who
were cisplatin-ineligible would be expected to
have more comorbidities and to be generally
frailer than patients receiving cisplatin-based
chemotherapy.

Unadjusted OS was longer in patients with
mUC who received any 1L treatment than in
those who did not receive a relevant systemic
treatment. Of those who received 1L treatment,
unadjusted OS was longer in patients who
received any 1L PBC than in those who received
1L ICIs or 1L non-PBC (median, 12.8 vs 6.3–
7.5 months). These outcomes are consistent
with those in previously published real-world
data from unadjusted analyses [23, 24, 28, 29].
OS was also longer in patients who received 1L
cisplatin ? gemcitabine than in patients who
received 1L carboplatin ? gemcitabine, which
was reported in previous studies [20–22, 29].
However, because detailed patient demographic
and disease-specific data were not available at
baseline, we were unable to perform adjusted
OS analyses. Potential predictors for OS include
patient demographics (e.g., performance sta-
tus), comorbidity, and site of metastasis at the
start of 1L treatment [35–37]. Thus, compar-
isons of OS between treatment subgroups in our
analyses should be interpreted with caution.

This study had some limitations. First, the
NHIFA is a payer-specific database, and infor-
mation on mUC disease-specific parameters,
such as stage at diagnosis, treatment outcomes,
or known mUC risk factors, including smoking
history, is lacking. Because of the lack of

disease-staging information in the database,
mUC diagnosis was identified either by ICD-10
codes or receipt of 1L systemic anticancer
treatment. No information was available on the
potential reasons for nonreceipt of 1L systemic
treatment. Furthermore, claims-based studies
are also inherently associated with factors such
as coding errors and missing information.
Because detailed baseline characteristics could
not be collected, descriptive statistical analyses
were conducted for efficacy results and OS was
unadjusted, as discussed earlier. Median follow-
up in the overall population was short because
of the short median OS in some subgroups
(untreated patients and patients receiving 1L
ICI or 1L non-PBC treatment), which reflects
the poor prognosis of patients with mUC.
Moreover, subgroups of fewer than 10 patients
were not included in the analysis, in line with
the data protection regulations of the NHIFA
database. Sizes of some subgroups were rela-
tively small, specifically those receiving 1L ICI
and 1L non-PBC vs any 1L PBC, meaning that
data may not be fully representative. Lastly, 1L
ICIs were only accepted in the NPBR program
later in the study period (2018) [38].

CONCLUSION

This first-of-its-kind study evaluated patient
characteristics, treatment patterns, and clinical
outcomes in patients with mUC in routine
clinical practice in Hungary using a nationwide,
comprehensive database. This research provides
important insights into real-world treatment
outcomes and is complementary with other
recently published international real-world evi-
dence analyses from other data sources. Specif-
ically, our data show that only 50% of patients
received 1L systemic treatment and that clinical
outcomes in this study were in line with those
in similar real-world studies. The results can
serve as a benchmark for future real-world
analyses of treatment patterns and clinical
outcomes in Central-Eastern European coun-
tries. Since this study was conducted, additional
treatments have become available in Europe,
including avelumab 1L maintenance treatment
for patients with mUC who are progression free
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following PBC [16], enfortumab vedotin for
patients with mUC who have received prior PBC
and ICI treatment, and nivolumab for adjuvant
treatment of patients with high-risk, muscle-
invasive, PD-L1? UC following radical resection
[14, 17]. Avelumab was accepted into the NPBR
program in 2022; however, reimbursement
decisions for enfortumab vedotin and nivolu-
mab in Hungary for these specific indications
are awaited at the time of writing. Further
studies are needed to assess the impact of
emerging treatment options for mUC in Cen-
tral-Eastern Europe.
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ceptualization, data curation, supervision, vali-
dation, and writing—review and editing. Bence
Nagy: methodology, visualization, and writ-
ing—review and editing. Tamara Macher:
methodology, visualization, and writing—re-
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