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SCOPE

e This retrospective study examined factors associated with
underireatment in patients with metastatic urothelial carcinoma
(mUC) using 2 German claims databases (AOK PLUS and GWQ)

 Multivariable logistic regression and various methods of cluster
analysis were used to inform the results'?2

CONCLUSIONS

e A substantial proportion (568.6%) of patients with mUC in
Germany did not receive systemic anticancer treatment within
12 months of their initial metastasis diagnosis, consistent with
previous studies®

e Older patients with mUC who had several comorbidities were
most likely to remain untreated, consistent with previous
findings from this study?*

e Patients who did not receive systemic anticancer tfreatment
were diagnosed more frequently in smaller hospitals than
treated patients

e Action is needed to educate practitioners across various
healthcare delivery settings on the availability of effective
and tolerable mUC {freatments. This may reduce disparities
in tfreatment outcomes, especially for older patients with
comorbidities

e Greater patient education may improve treatment rates,
adherence, and ouicomes
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BACKGROUND

 UC constitutes =90% of bladder cancer
cases and is one of Germany’s most
observed cancer types>’

o Approximately 30,000 patients in Germany
were newly diagnosed with UC in 2018,
with =11% diagnosed at an advanced or
metastatic stage?

 Real-world research has shown significant
underutilization of systemic anticancer
treatment among patients with mucC?

e This retrospective real-world study examined
factors and outcomes associated with
the receipt or nonreceipt of systemic
anticancer treatment in patients with mUuC

RESULTS

Patient demographics

o Of the 3,226 patients with mUC, 70.8% were
male, mean (SD) age was 73.8 (10.8) years,
mean (SD) Charlson Comorbidity Index
(CCI) score was 6.3 (3.8), and mean (SD)
Elixhauser Comorbidity Index score was
17.6 (11.4) (Table 1)

Treatment patterns and outcomes

o A total of 1,286 patients (39.9%)
received systemic anticancer freatment
(Supplementary Figure 2)

e A total of 1,892 patients (58.6%) with mUC
did not receive systemic freatment within
12 months of diagnosis (Supplementary
Figure 2)

Clinical outcomes

e Median OS from diagnosis was notably
shorter in untreated vs freated patients

(AOK PLUS, 3.0 vs 13.7 months; GWQ, 3.6 vs
13.8 months, respectively; Table 1)

e Untfreated patients were substanftially older,
had more comorbidities, and a higher
German care level vs treated patients
(aged =280 years, 48.2% vs 13.5%; mean [SD]
CCl score, 6.8 [3.9] vs 5.5 [3.5]; care level,*
37.5% vs 11.0%, respectively; Table 1)

e Multivariable regression analysis revealed
that a higher likelihood of not receiving
treatment was associated with older age, a
nigher CCl score, no prior UC-related surgery,
systemic or nonsystemic tfreatment, inpatient
MUC diagnosis, more hospitalizations at

baseline, female sex, and being diagnosed
iN 2015 vs 2019 (Table 2)

 Potential contraindications to the
administration of systemic anticancer
treatment at baseline are presented in
Table 3

e Nonsystemic UC-related treatments at
baseline are summarized in Table 4

*The German care level determines the disability grade of a patient and decides which
subsidies that insured patients receive from their care insurance fund. The higher the level of
care, the higher the level of monetary and material benefits. Data on care level were only
available for patients insured with AOK PLUS.

TFirst diagnosis of mUC during a hospital stay.

METHODS

Data source and design

e This study used the AOK PLUS and GWQ
German health insurance claims databases.
The observational period lasted from 2013
to 2020, and patients with an incident muUC
diagnosis (International Stafistical Classification
of Diseases, Tenth Revision [ICD-10] codes Cé5-
68 and C/7/-79) were identified from 2015 to
2019. Those with other malignant tumors were
excluded (Supplementary Figures 1 and 2)

Statistical analysis

e Patfient characteristics were analyzed
descriptively. Overall survival (OS) from
diagnosis was calculated using Kaplan-
Meier estimation, and a multivariable
logistic regression using systemic anticancer
treatment receipt as the dependent
variable was performed to determine
variables associated with receiving first-line
systemic anticancer treatment

e Baseline characteristics within 24 months e Analyses were performed separately for
each database, with results first combined
using meta-analysis methods and then
presented in aggregate form

before mUC diagnosis were analyzed. After
index diagnosis, patients were followed up for
>12 months or until death

Table 1. Patient characteristics and comorbidities at baseline

Main cohort Untreated cohort | Treated cohort

Table 3. Potential contraindications to treatment at baseline

Contraindications, n (%) ‘

Cluster analysis

e A cluster analysis was used to identity patient characteristics related to nontreatment. After checking
the multicollinearity of available variables, their number was reduced so that only 1 expression of
each variable with high correlation (r>0.7) was left in the dataset (eg, only 1 hospitalization variable)

* Hierarchical agglomerative clustering* was performed by first idenftifying outliers in single linkage
by looking for clusters with limited data points. Next, the Ward method was conducted with
continuous and binary variables to identity the final patient clusters. The Duda-Hart Je(2)/Je(1)
iIndex, associated pseudo T-squared value, and Calinski-Harabasz index were used to confirm the

number of clusters

 K-means clustering was used o verity the cluster solution. Finally, patient characteristics were
illustrated for each cluster in dichotomized (binary) form using mean values as the cutoff for

continuous data

*Algorithm starts with considering each observation as a single cluster, followed by merging pairs of clusters one by one until all observations/(in-between) clusters have been joined into 1 overall cluster. The
result of the hierarchical agglomerative clustering is a dendrogram (tree-like depiction of the sequences of merges). Patients are homogeneous within a cluster and heterogeneous compared with patients
assigned to other clusters.

Main cohort

Untreated cohort

Treated cohort

Figure 1. Cluster analysis with dichotomized variables for patients in AOK PLUS
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*The German care level determines the disability grade of a patient and decides which subsidies that insured patients receive from their care insurance fund. The
higher the level of care, the higher the level of monetary and material benefits. Data on care level were only available for patients insured with AOK PLUS.

Table 2. Factors associated with receiving mUC treatment within 12 months of
mUC diagnosis

UC, urothelial carcinoma.

Clustering technigues

o Afteridentifying outliers (AOK PLUS, n=22; GWQ, n=24), and

patient clusters; the standard, which sets the threshold at 50% of
dissimilarity, indicated a 2-cluster solution for both databases

o Clusters with the highest proportion of untreated patients (AOK

PLUS, cluster 2 with 87.2% untreated patients; GWQ), cluster 1

purposes, which may lead 1o measurement errors due to coding
Inaccuracies

e Both the AOK PLUS and GWQ datasets contain information
from routine medical practice but lack valuable clinical data,
such as vital signs or laboratory test results, that could have
sfrengthened the analyses

 Due to database regulations in Germany and data accessibility,
the AOK PLUS and GWQ patient cohorts were analyzed
Independently. Results, except for Kaplan Meiler estimations,

of patients who were older (AOK PLUS, 81.9% aged =75 years;

GWQ, 70.67% aged 273 years) and had higher CCl scores (AOK e Claims data may not capture all relevant aspects of a patient’s
PLUS, 63.5% with CCl score of 27; GWQ), 64.6% with CCl score of

Standard
Odds ratio | p value error 95% CI

Age at mUC diagnosis (continuous) 0.93 <0.001 0.01 0.92-0.94
!’rewous .UC-reIafed ’rrea’rmenfs, sfur.gerles, and 1 65 <0.001 0.12 1 37-2.00
interventions (24-month baseline; binary)

harl idity |
o ooty Inex scoe 077 oon oo om0 P |

| with §9.0% untreated patients)

Outpatient diagnosis setting (binary) 1.28 0.013 0.11 1.05-1.54
Number of all-cqusg hospltallzahons 0.97 0.027 0.02 0.94-1.00
(24-month baseline; confinuous)
Female sex (binary) 0.83 0.032 0.16 0.69-0.98
Diagnosis year (reference year, 2015; categorical) 26) (Figures 1 and 2)

2016 1.26 0.117 0.17 0.97-1.62

2017 1.16 0.288 0.15 0.90-1.49

2018 1.24 0.148 0.17 0.96-1.61

2019 1.66 0.002 0.21 1.29-2.13

mUC, metastatic urothelial carcinoma; UC, urothelial carcinoma.

o All patients in AOK PLUS cluster 2 required home care (Figure 1)
and were more likely to receive their index diagnosis in smaller  The optimal number of clusters can be subjective; different
hospitals (bed count <500) vs cluster 1 patients (39.1% vs 28.6%,
respectively; observed in k-means clustering; data not shown)

also had the highest proportion were first combined using meta-analysis methods and then

presented in aggregate form

medical history; thus, the accuracy of cluster assignments may
have been impacted, and important associations may have
been overlooked

clustering methods or criteria may yield varying cluster solutions,
making it challenging to determine the correct number of clusters
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