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ABSTRACT

Several immune checkpoint inhibitor therapies (CPIs) have
been approved to treat metastatic urothelial cell carcinoma
(mUC). Because of the favorable toxicity profile of CPI com-
pared with chemotherapy, oncologists may have a low thresh-
old to prescribe CPI to patients near the end of life. We
evaluated trends in initiation of end-of-life systemic therapy in
1,637 individuals in the Flatiron Health Database who were diag-
nosed with mUC between 2015 and 2017 and who died. Rates
of systemic therapy initiation in the last 30 and 60 days of life
were 17.0% and 29.8%, respectively. The quarterly proportion
of patients who initiated CPI within 60 days of death increased

from 1.0% to 23% during the study period (ptrend < .001). After
CPI approval, end-of-life CPI initiation significantly increased
among patients with poor performance status (ptrend = .020)
and did not significantly change among individuals with good
performance status. The quarterly proportion of patients who
initiated any systemic therapy at the end of life doubled
(17.4% to 34.8%) during the study period, largely explained by
increased CPI use. These findings suggest a dramatic rise in
CPI use at the end of life in patients with mUC, a finding that
may have important guideline and policy implications. The
Oncologist 2019;24:e397–e399

Use of chemotherapy near the end of life subjects patients
to toxicities and costs of cancer treatment without improving
quality of life, and it is a well-established metric of low-value
care [1, 2]. Because immune checkpoint inhibitor therapies
(CPI) lack the classical toxicities of chemotherapy [3], oncolo-
gists may frequently prescribe CPI to patients at the end of
life who would otherwise not be eligible for chemotherapy
because of factors such as poor performance status (PS).
End-of-life CPI use has been termed “desperation oncology”
in the lay press [4]. CPI in metastatic urothelial cell carcinoma
(mUC) was approved in the U.S. in 2016 for individuals whose
cancers progressed on platinum-based chemotherapy [5]
and in 2017 as first-line therapy in cisplatin-ineligible indi-
viduals [6, 7]. We describe real-world patterns of CPI initia-
tion near the end of life among individuals with mUC who
died. Given the perceived favorable toxicity profile of CPI,
we hypothesized that the proportion of patients initiating
CPI near the end of life has increased over time, particularly
among individuals with poor PS.

We performed a secular trend analysis of 1,637 individuals
in the Flatiron Health Network with mUC (stage IV at diagnosis
or recurrent) who were diagnosed between January 1, 2015,
and December 31, 2017, and who died from any cause prior
to December 31, 2017 [8]. The Flatiron Health Database is
derived using technology-enabled abstraction from electronic
health records. At the time of study conduct, the database
consisted of over 2 million active patients with cancer seen at
280 primarily community oncology practices, in both urban to
rural areas, and is broadly representative of the U.S. popula-
tion [9]. We obtained approval and waiver of informed consent
from the Copernicus Group and University of Pennsylvania
institutional review boards prior to study conduct. We excluded
patients receiving clinical trial treatments (including CPI as
part of a clinical trial) or agents not listed in National Com-
prehensive Cancer Network guidelines for mUC [10]. We cal-
culated the quarterly proportions of CPI and chemotherapy
initiation in any line of treatment in the last 30 and 60 days
of life. We used nonparametric tests of trend to test our
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hypothesis of increasing CPI use at the end of life after approval
of CPI [11]. We used chi-square tests to compare demo-
graphic characteristics of patients by treatment at the end
of life, with level of significance being a two-sided p < .05.
Significant chi-square results were further analyzed with
post hoc chi-square tests of proportions with Bonferroni
adjustment. All analyses were performed using STATA (ver-
sion 15.1; College Station, TX).

Among our decedent cohort, the median age at diagno-
sis was 74 years (interquartile range [IQR], 66–80), 73.1%
were male, and 72.7% were white. In the last 30 and
60 days of life, 278 (17.0%) and 488 (29.8%) of decedents,
respectively, initiated a new line of systemic therapy. Most
patients who initiated end-of-life chemotherapy or CPI received
salvage rather than first-line therapy (Table 1). Proportions of
CPI initiation within 60 days of death increased from 1.0% of
all decedents in the final quarter of 2015 (2015q4) to 23% in
the final quarter of 2017 (2017q4; Fig. 1; ptrend < .001). CPI
accounted for 66% of treatment starts within 60 days of death
in 2017q4, and most CPI initiators (20/32) had a recorded
Eastern Cooperative Oncology Group (ECOG) PS ≥2. Following
U.S. Food and Drug Administration (FDA) approval of CPI (2016
quarter 3 and onward), the quarterly proportions of decedents
using CPI increased; although patients with ECOG PS ≥2 who
had received a CPI at the end of life significantly increased
(ptrend = .020), these proportions did not significantly change
among individuals with ECOG PS 0–1. CPI initiators at the end
of life had slightly worse PS than chemotherapy initiators
(37.9% vs. 31.1% with ECOG PS ≥2; Table 1), although this
difference was not statistically significant on post hoc testing.
There were no appreciable differences in age and gender
between chemotherapy and CPI initiators. Patients who did
not initiate any systemic therapy near the end of life were sig-
nificantly older and had worse PS than patients who initiated
therapy (Table 1). The proportion of individuals with mUC

Figure 1. Initiation of new therapy in the last 60 days of life in
patients with metastatic urothelial carcinoma, by treatment type.
Abbreviations: q1, first quarter; q2, second quarter; q3, third
quarter; q4, fourth quarter.

Table 1. Demographic characteristics of individuals within 60 days of death since 2016, stratified by treatment type

Variable Chemotherapy, n (%)
Checkpoint inhibitor
therapy, n (%)

No treatment
start, n (%) p valuea

Total 193 (13.7) 235 (16.7) 979 (69.6)

Age at treatment, n (%)

<65 39 (20.2) 41 (17.4) 147 (15.0) <.05

65–74 62 (32.1) 81 (34.5) 273 (27.9)

≥75 92 (47.7) 113 (48.1) 559 (57.1)

Gender, n (%)

F 41 (21.2) 65 (27.7) 266 (27.2) .21

M 152 (78.8) 170 (72.3) 713 (72.8)

Race, n (%)

Non-white 19 (8.8) 35 (7.3) 101 (8.4) <.05

White 165 (76.7) 206 (79.2) 932 (77.2)

Missing 31 (14.4) 35 (13.5) 174 (14.4)

ECOG performance status 60 days prior to death, n (%)

0–1 75 (38.9) 86 (36.6) 370 (37.8) <.05

2–4 61 (31.6) 89 (37.9) 278 (28.4)

Missing 57 (29.5) 60 (25.5) 331 (33.8)

Line of therapy

First-line 92 (47.7) 98 (41.7) NA NA

Salvage 101 (52.3) 137 (58.3) NA

Note: We only compare demographic characteristics for patients diagnosed in 2016 and 2017 to account for the fact that checkpoint inhibitor
therapy (CPI) was approved in 2016 for metastatic urothelial cell carcinoma.
aThe p values are from Pearson’s chi-square tests for homogeneity comparing categorical variables between the three arms (chemotherapy,
checkpoint inhibitor therapy, or no treatment start). Post hoc testing of significant results revealed significant differences in age (p = .003) and
performance status (.01) between individuals receiving no treatment versus any systemic therapy. There were no significant differences in age
or performance status between patients receiving chemotherapy versus CPI.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; F, female; M, male; NA, not applicable.
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initiating any systemic therapy within 60 days of death doubled
from 17.4% in 2015q4 to 34.8% in 2017q4.

Using a real-world nationally representative data set,
we show that since the first FDA approval of CPI in mUC,
significantly increasing proportions of patients with mUC
initiate CPI near the end of life. In the final quarter of
2017, approximately one-fourth of patients who died had
initiated CPI near the end of life. After CPI approval, end-
of-life CPI use increased significantly for patients with poor
PS but did not increase significantly for patients with good
PS. This may be explained by the approval of CPI in mid-
2017 for cisplatin-ineligible patients, who may have poorer
PS than cisplatin-eligible patients [12]. Importantly, clinical
trials of CPI in mUC exclude patients with ECOG PS 3–4
and include only a minority of patients with ECOG PS 2.
Finally, the proportions of any systemic treatment initiation
within 60 days of death doubled from 2015q4 to 2017q4,
largely driven by increasing CPI use. This may reflect phy-
sicians’ and patients’ perceptions of CPI’s favorable risk-
benefit profile, even among individuals with limited life
expectancy or PS who may not live long enough to derive
a survival benefit from CPI.

This study has several limitations. Because we limited
our cohort to decedents, our study should not be used to
make inferences about treatment strategies in mUC and
should be considered hypothesis generating. To quantify
the risk-benefit ratio of CPI relative to chemotherapy or no
therapy among patients with poor performance status, future
studies should assess overall survival in a full cohort of poor-
prognosis patients, along with patient-centered outcomes
such as safety, quality of life, and end-of-life care. Such studies
require data sources with detailed clinical and treatment data
and methodology to reduce confounding by indication. Greater
inclusion of patients with poorer performance status in ran-
domized trials would also increase generalizability of such
trials to real-world populations. Missing PS data (25%–34%)

across subgroups was a limitation of this study, although it
was equally distributed between chemotherapy and CPI ini-
tiators. Also, we could not assess cause of death from this
database, and patients who died of noncancer causes could
be captured in this analysis. Finally, clinician experience
with CPI near the end of life and the recent FDA indication
changes for first-line CPI in mUC may have an impact on
future prescribing patterns at the end of life [13].

To our knowledge, this study provides the first estimate
of the proportion of patients with advanced urothelial cell
carcinoma who initiate CPI near the end of life. Existing
clinical guidelines regarding systemic therapy initiation near
the end of life should account for the increasing use of
newer treatment modalities such as CPI, especially among
patients with poor PS. These findings, if replicated across
other malignancies, may have important policy implications
given the high cost of CPI compared with chemotherapy.
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