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Use of inpatient palliative care in metastatic urethral cancer
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Abstract

Background: In metastatic urethral cancer, temporal trends, and patterns of inpatient palliative care (IPC) use are unknown.

Methods: Relying on the National Inpatient Sample (2006—2019), metastatic urethral cancer patients were stratified according to IPC
use. Estimated annual percentage changes (EAPC) analyses and multivariable logistic regression models (LRM) for the prediction of IPC
use were fitted.

Results: Of 1,106 metastatic urethral cancer patients, 199 (18%) received IPC. IPC use increased from 5.8 to 28.0% over time in the over-
all cohort (EAPC +9.8%; P < 0.001), from <12.5 to 35.1% (EAPC +11.2%; P < 0.001), and from <12.5 to 24.7% (EAPC +9.4%; P =0.01)
in respectively females and males. Lowest IPC rates were recorded in the Midwest (13.5%) vs. highest in the South (22.5%). IPC patients
were more frequently female (44 vs. 37%), and more frequently exhibited bone metastases (45 vs. 34%). In multivariable LRM, female sex
(multivariable odds ratio [OR] 1.46, 95% confidence interval [CI] 1.05—2.02; P =0.02), and bone metastases (OR 1.46, 95%CI 1.02—2.10;
P =0.04) independently predicted higher IPC rates. Conversely, hospitalization in the Midwest (OR 0.53, 95%CI 0.31—-0.91; P =0.02), and in
the Northeast (OR 0.48, 95%CI 0.28—0.82; P =0.01) were both associated with lower IPC use than hospitalization in the West.

Conclusion: IPC use in metastatic urethral cancer increased from a marginal rate of 5.8% to as high as 28%. Ideally, differences accord-
ing to sex, metastatic site, and region should be addressed to improve IPC use rates. © 2024 The Author(s). Published by Elsevier Inc. This
is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Keywords: Palliative care; In-hospital mortality; Urothelial carcinoma; Metastatic stage; NIS

*Corresponding author. Tel.: +49 6301 5155.
E-mail address: siech@med.uni-frankfurt.de (C. Siech).

https://doi.org/10.1016/j.urolonc.2024.03.019
1078-1439/© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)


http://creativecommons.org/licenses/by/4.0/
mailto:siech@med.uni-frankfurt.de
https://doi.org/10.1016/j.urolonc.2024.03.019
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.urolonc.2024.03.019&domain=pdf
https://doi.org/10.1016/j.urolonc.2024.03.019

221.e18
1. Introduction

Inpatient palliative care (IPC) represents an interdisci-
plinary person-centered care that might decrease psychoso-
cial distress and relieve symptoms of patients with serious
illnesses [1,2]. Moreover, IPC may improve patient’s qual-
ity of life [3,4]. Therefore, the early and routine integration
of IPC does not only represent a favorable indicator of qual-
ity of care [5—7], it is also a well-established guideline rec-
ommendation for advanced cancers [1,8].

In general, IPC rates are very low across all cancer types
[9—11]. In several urological malignancies, IPC rates are
among the lowest [11—14]. However, to the best of our
knowledge, IPC use as well as its temporal trends and pat-
terns are unknown in metastatic urethral cancer patients.
We addressed this knowledge gap and hypothesized that
rates of guideline-recommended IPC use are low but may
have increased over time. Moreover, we postulated that
patient and hospital characteristics might represent determi-
nants of IPC use in metastatic urethral cancer patients. To
test these hypotheses, we relied on a contemporary popula-
tion-based cohort of metastatic urethral cancer patients
within the United States.

2. Material and Methods

2.1. Data source

To test for temporal trends and patterns of IPC use in
metastatic urethral cancer patients, we relied on discharge
data from the National Inpatient Sample (NIS 2006-2019).
The NIS is a set of longitudinal hospital inpatient databases
included in the Healthcare Cost and Utilization Project
(HCUP) and formed by the Agency for Healthcare
Research and Quality (AHRQ) through a Federal-State-
Industry partnership [15]. All diagnoses and procedures
were coded using the International Classification of Disease
(ICD) 9™ revision Clinical Modification (ICD-9-CM), ICD
10™ revision Clinical Modification (ICD-10-CM), as well
as ICD 10™ revision Procedure Coding System (ICD-10-
PCS).

2.2. Study population

We included adult patients with a diagnosis of urethral
cancer (ICD-9-CM code 189.3, and ICD-10-CM code
C68.0) and metastatic stage (ICD-9-CM codes 196.0-196.4,
196.7-196.9, 197.x, 198.x, and ICD-10-CM codes C77.0-
C77.3, C77.6-C77.9, C78.x, C79.x). Since local invasion is
common in patients with advanced urethral cancer and does
not fulfill distant metastasis criteria, patients with exclusive
secondary malignant neoplasm of genital (ICD-9-CM code
198.82, and ICD-10-CM code C79.82) or urinary organs
(ICD-9-CM code 198.1, and ICD-10-CM code C79.1x),
and large intestine or rectum (ICD-9-CM code 197.5, and
ICD-10-CM code C78.5) were excluded.
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2.3. Definition of variables for analyses

Use of IPC, the primary end point of the study, was
coded using ICD-9-CM V66.7 and ICD-10-CM Z51.5
codes according to previous validation studies [16—18].
Risk factors consisted of age at admission (years, continu-
ously coded), sex (male vs. female), hospital region (West
vs. Midwest vs. Northeast vs. South), teaching hospital sta-
tus (non-teaching vs. teaching), and hospital size (large
[>400 beds] vs. medium [200—399 beds] vs. small [<200
beds]). Additional risk factors consisted of metastatic sites
(lung [no vs. yes], bone [no vs. yes], liver [no vs. yes], and
brain [no vs. yes]).

2.4. Statistical analyses

To assess IPC use, 3 analytical steps were performed.
First, baseline characteristics were tabulated. Medians and
interquartile ranges (IQR) were recorded for continuously
coded variables. Frequencies and proportions were recorded
for categorical variables. Wilcoxon rank sum test, Pearson’s
Chi-square test, and Fisher’s exact test were applied. Sec-
ond, estimated annual percentage changes (EAPC) for IPC
use and in-hospital mortality were tested with the least
squares linear regression in the overall cohort and after
stratification for patient sex. Third, univariable and multi-
variable logistic regression models (LRM) predicting IPC
use were fitted after adjustment for clustering at the hospital
level using generalized estimating equation methodology
[12,14].

R software environment was used for statistical comput-
ing and graphics (R version 4.2.2; R Foundation for Statisti-
cal Computing, Vienna, Austria) [19]. All tests were 2-
sided, with a significance level set at P < 0.05.

3. Results

3.1. Descriptive characteristics

Within the NIS (2006-2019), 1,106 metastatic urethral
cancer patients were identified (Table 1). Of those, 199
(18%) received IPC. According to hospital region, IPC rates
were lowest in the Midwest (13.5%) and in the Northeast
(14.3%), and highest in the West (22.5%) and in the South
(20.9%). IPC patients were more frequently female (44 vs.
37%; P=0.045), and more frequently exhibited bone
metastases (45 vs. 34%; P =0.004). Median length of stay
(6 vs. 5 days; P=0.03) and in-hospital mortality (19 vs.
6%; P < 0.001) were both higher in IPC patients.

3.2. Temporal trends of inpatient palliative care use and
inpatient mortality

In metastatic urethral cancer patients, IPC rate
increased from 5.8% in 2006 to 28.0% in 2019 (EAPC
+9.8%, 95% confidence interval [CI] +6.8 to +13.2%; P
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Table 1
Descriptive characteristics of 1,106 metastatic urethral cancer patients, stratified according to inpatient palliative care (IPC) use.
Characteristic Overall, n=1,106" IPC, n=199 (18%)" No IPC, n =907 (82%)" P-value®
Age at admission (in years) 68 (59, 77) 70 (62, 78) 68 (59, 77) 0.1
Male sex 686 (62%) 111 (56%) 575 (63%) 0.045
Length of stay (in days) 5@3,9) 6(3,11) 5(@,9) 0.03
Total hospital cost (in $USD) 39,855 (21,524, 80,283) 44,382 (23,859, 90,603) 38,802 (20,775, 78,627) 0.1
Hospital region West 173 (16%) 39 (20%) 134 (15%) 0.01
Midwest 244 (22%) 33 (17%) 211 (23%)
Northeast 259 (23%) 37 (19%) 222 (24%)
South 430 (39%) 90 (45%) 340 (37%)
Teaching hospital status 760 (69%) 142 (71%) 618 (68%) 0.4
Hospital size Large (>400 beds) 706 (64%) 124 (62%) 582 (64%) 0.9
Medium (200—399 beds) 234 (21%) 45 (23%) 189 (21%)
Small (<200 beds) 162 (15%) 30 (15%) 132 (15%)
Location of metastasis Lung 406 (37%) 74 (37%) 332 (37%) 0.9
Bone 397 (36%) 89 (45%) 308 (34%) 0.004
Liver 235 (21%) 41 (21%) 194 (21%) 0.8
Brain 59 (5%) 11 (6%) 48 (5%) 0.9
In-hospital death 92 (8%) 38 (19%) 54 (6%) <0.001

#Median (interquartile range); n (%).
® Wilcoxon rank sum test; Pearson’s Chi-square test; Fisher’s exact test.IPC, inpatient palliative care.

< 0.001; Fig. 1). Over time, no significant difference in (actual data are not shown due to NIS data sharing
in-hospital mortality was observed (EAPC +1.9%, agreement) to 35.1% in females (EAPC +11.2%, 95%CI
95%CI —1.5 to +5.6%; P=0.3). In subgroup analyses +7.6 to +15.2%; P < 0.001), and from <12.5 (actual
addressing patient sex, IPC rate increased from <12.5 data are not shown due to NIS data sharing agreement)
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® |PC: EAPC +9.8% (95% CI +6.8 to +13.2, p<0.001)
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Fig. 1. Rates of inpatient palliative care (IPC) use over time in metastatic urethral cancer patients within the National Inpatient Sample (NIS) from 2006 to
2019.Abbreviations: CI, confidence interval; EAPC, estimated annual percentage change; IPC, inpatient palliative care.
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Table 2

Univariable and multivariable logistic regression models predicting inpatient palliative care (IPC) use in metastatic urethral cancer patients after adjustment
for clustering at the hospital level using generalized estimating equation methodology.

Univariable Multivariable®
OR (95%CI) P-value OR (95%CI) P-value

Female sex (Ref. Male) 1.45 (1.06, 1.97) 0.02 1.46 (1.05, 2.02) 0.02
Hospital region (Ref. West)

Midwest 0.55 (0.32, 0.93) 0.02 0.53 (0.31,0.91) 0.02

Northeast 0.52 (0.31, 0.87) 0.01 0.48 (0.28, 0.82) 0.01

South 0.96 (0.62, 1.49) 0.9 0.95 (0.61, 1.48) 0.8
Teaching hospital status (Ref. Non-teaching hospital status) 1.19 (0.84, 1.68) 0.3 1.27 (0.88, 1.83) 0.2
Hospital size (Ref. Large)

Medium 1.09 (0.74, 1.62) 0.6 0.97 (0.65, 1.43) 0.9

Small 1.06 (0.67, 1.67) 0.8 0.998 (0.62, 1.60) 1.0
Location of metastatic sites

Lung (Ref. No) 1.07 (0.78, 1.46) 0.7 1.16 (0.83, 1.63) 0.4

Bone (Ref. No) 1.48 (1.07, 2.05) 0.02 1.46 (1.02, 2.10) 0.04

Liver (Ref. No) 0.97 (0.66, 1.40) 0.8 0.97 (0.65, 1.45) 0.9

Brain (Ref. No) 1.04 (0.54, 1.99) 0.9 0.95 (0.51, 1.77) 0.9

*adjusted for age at admission, sex, hospital region, teaching hospital status, hospital size, and metastatic sites.CI, confidence interval; IPC, inpatient pallia-

tive care; OR, odds ratio; Ref, reference.

to 24.7% in males (EAPC +9.4%, 95%CI +3.5 to
+16.9%; P=0.01).

3.3. The association between patient and hospital
characteristics and inpatient palliative care use

In multivariable logistic regression models, female sex
(multivariable odds ratio [OR] 1.46, 95%CI 1.05—-2.02;
P=0.02), and bone metastases (OR 1.46, 95%CI 1.02
—2.10; P=0.04) independently predicted higher IPC use
Table 2. Relative to patients admitted in the West of the
United States, admission in the Midwest (OR 0.53, 95%CI
0.31-091; P=0.02), and in the Northeast (OR 0.48,
95%CI 0.28—0.82; P=0.01) both independently predicted
lower IPC use.

4. Discussion

Use of IPC in metastatic urethral cancer patients is
unknown. To address this knowledge gap, we relied on a
contemporary population-based cohort of metastatic ure-
thral cancer patients within the NIS (2006-2019) and made
several noteworthy observations.

First, urethral cancer represents a rare primary [20].
Among all stages, metastatic stage is even rarer [21—23].
Specifically, relying on the Surveillance, Epidemiology,
and End Results (SEER) database, Sui et al. (SEER 1973-
2002) and Wenzel et al. (SEER 2004-2016) reported that
respectively 406 (15.6%) and 182 (9.5%) of urethral cancer
patients exhibited metastatic stage [21,22]. Furthermore,
Gakis et al. identified only 29 (18.8%) patients with distant
metastases at initial diagnosis among 154 urethral cancer
patients from ten tertiary care centers between 1993 and
2012 [23]. In the current study we reported on 1,106

metastatic urethral cancer patients over a period of 14 years.
In consequence, large-scale datasets such as the NIS are
required to study rare events, such as IPC use in metastatic
urethral cancer, as was done in the present study.

Second, the overall rate of IPC use was only 18% in met-
astatic urethral cancer patients. However, the IPC rate
increased from 5.8 to 28.0% between 2006 and 2019
(EAPC +9.8%; P < 0.001). This observation is encouraging
and might imply stronger adherence to guideline recom-
mendations aimed at improving patient care [1,8]. To the
best of our knowledge, no previous study examined IPC use
in metastatic urethral cancer patients. In consequence, no
direct comparison of the currently reported IPC rate is pos-
sible. However, the present IPC rate in metastatic urethral
cancer patients is lower than the IPC rates reported in meta-
static lung (50.1%) [24] or advanced esophageal cancer
(26.1%) [25], where IPC rates are among the highest. To
increase and ideally reach these IPC rates, further sensitiza-
tion of all caregivers as well as broader patient information
is required.

Third, we identified important differences in IPC use
according to sex. Although IPC use increased in both sexes
(EAPC +11.2 vs. 9.4%), IPS rates were generally higher in
female vs. male (21 vs. 16%; OR 1.5) metastatic urethral
cancer patients. The currently observed positive association
between female sex and IPC use is consistent with previous
reports addressing other cancer types [9,10,26]. However,
these sex-specific differences are worrisome and might be
explained by better knowledge of palliative care among
women than men [10]. Moreover, these findings do not
only validate our hypothesis that patient characteristics
might be determinants of IPC use in metastatic urethral can-
cer patients. They further validate the need to promote
awareness and use of palliative care among men to avoid
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barriers to IPC use in specific patient subgroups that may
equally well benefit from IPC.

Fourth, we identified important regional differences in
IPC use among metastatic urethral cancer patients. Com-
pared to hospitals in the West, IPC rates in the Midwest
(13.5 vs. 22.5%; multivariable OR 0.53) and in the North-
east (14.3 vs. 22.5%; multivariable OR 0.48) were signifi-
cantly lower. The existence of regional differences in IPC
use in the United States is also worrisome. Therefore, along
with rising awareness among hospital staff, infrastructural
measures should also be considered to avoid systematic bar-
riers to IPC access.

Taken together, the currently recorded IPC use in meta-
static urethral cancer patient is low but has gradually
increased over the study period (2006—2019). However, it
is worrisome that male metastatic urethral cancer patients
benefitted less frequently from IPC than their female coun-
terparts. Furthermore, IPC rates were significantly lower in
some regions than in others. Since such disparities in IPC
use according to patient and hospital characteristic should
ideally not exist, their presence should encourage all care-
givers to broader IPC use in metastatic urethral cancer
patients.

The present study has limitations. First, we relied on a
retrospective database with its inherent limitations. Despite
systematic adjustment for biases and confounders, a poten-
tial for selection and reporting biases remained. However,
this limitation is shared by all studies using retrospective
databases such as the NIS [9—12,14] or SEER [21,22,26].
Second, to identify IPC use we relied on both ICD-9 and
ICD-10 codes according to established and validated meth-
odologies [16—18]. Due to varying IPC definitions and
methodological approaches, IPC rates may considerably
differ between studies and cannot be directly compared.
Third, palliative care can be delivered in inpatient, outpa-
tient, or home-based settings [3,5]. Since the NIS exclu-
sively provides inpatient data, such as inpatient palliative
care, it is unable to address and quantify outpatient pallia-
tive care delivery. In consequence, this report underesti-
mates the overall rates of palliative care use. However, the
current methodology adheres to the methodology used in
similar previous studies addressing IPC use [13,16—18].
Finally, the NIS only provides a limited amount of detail.
Other covariates such as education and/or social status that
may have driven medical decision-making including IPC
use are not available in the NIS. However, we relied on
multivariable adjustment with clinically meaningful charac-
teristics offered by the NIS.

5. Conclusions

IPC use in metastatic urethral cancer increased from a
marginal rate of 5.8% to as high as 28%. Ideally, differen-
ces according to sex, metastatic site, and region should be
addressed to improve IPC use rates.
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