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Abstract

This retrospective real-world study shows that vinflunine and platinum-combinations were the most common
regimens after previous pembrolizumab in patients with metastatic urothelial cancer (mUC). The median
progression-free and overall survival were 3.3 and 7.7 months respectively. Conventional chemotherapy after
immunotherapy may remain to be a late-stage treatment option for selected patients in the era of targeted
precision medicine of mUC.

Background: Immune checkpoint inhibitors (ICls) have been established as a routine treatment in patients with
metastatic urothelial cancer (mUC). However, there has been no standard of care after progression on ICls. We investi-
gated real-world treatment patterns and efficacy of chemotherapy (CHT) after pembrolizumab, in the era before introduc-
tion of maintenance avelumab and antibody-drug conjugates (ADC). Patients and Methods: An observational, retro-
spective study was conducted at twelve Nordic centers. Patients with mUC were treated according to investigators choice
of CHT after pembrolizumab. Primary endpoint was overall response (ORR) and disease control rate (DCR); secondary
endpoints were progression-free (PFS) and overall survival (OS). Results: In total, 102 patients were included whereof
23 patients received CHT after pembrolizumab as second line treatment (subcohort A) and 79 patients in third line
(subcohort B). Platinum-gemcitabine combinations were the most common regimens in subcohort A, and vinflunine in
subcohort B. The ORR and DCR were 36% and 47%, respectively. Presence of liver metastases was independently
associated with lower ORR and DCR. The PFS and OS were 3.3 months and 7.7 months, respectively. Eastern Cooper-
ative Oncology Group Performance Status (ECOG PS) and number of previous cycles of pembrolizumab were found
to be independent prognostic factors associated with OS. Conclusion: In a real-world setting, CHT showed clinically
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meaningful response rates and survival in mUC patients after progression with pembrolizumab. Clinical benefit may
primarily be achieved in patients with favorable ECOG PS, in patients treated with > 6 cycles pembrolizumab as well

as in patients without presence of liver metastases.

Clinical Genitourinary Cancer, Vol. 21, No. 6, e438-e448 © 2023 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/)
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Introduction

Metastatic urothelial carcinoma (mUC) is a lethal disease with
poor prognosis and median survival limited to 21 months with
best available treatment.! Platinum-based combination chemother-
apy (PCT) has been the first line standard of care for decades
with response-rates up to 49% to 62%.”” However, the duration
of response following PCT is generally short, and at progres-
sion patients often experience disease-related morbidity. The intro-
duction of immune checkpoint inhibitors (ICIs) has significantly
changed the treatment landscape for mUC and ICIs are today
incorporated as a standard first line treatment option for cisplatin-
ineligible PDL1 positive patients and as second line treatment
for patients progressing after PCT, irrespective of PDLI status.*®
Although atezolizumab and nivolumab are approved as well,
pembrolizumab has been the preferred ICI in PCT-refractory
patients in the Nordic countries because of level I evidence demon-
strating an overall survival (OS) benefit as compared to investi-
gators choice of chemotherapy (CHT).? Furthermore, avelumab
was recently approved in first line switch maintenance treatment
for patients achieving disease control after first line PCT." Conse-
quently, a large proportion of mUC patients are likely to receive
therapy with ICls at some stage of their disease. Even though ICls
induce long-lasting durable responses for a subset of patients, the
overall response rates (ORR) are rather low.*® Clarifying the under-
lying causes of differences in response to treatment and identifying
predictive biomarkers remains an unmet need.

Until recently, there has been no uniform standard of care in
the PCT and ICIs refractory space. Nonetheless, several novel treat-
ments have newly been approved or are in late-stage development,
i.e. inhibitors of the fibroblast growth factor receptor (FGFRi) and
the antibody-drug conjugates (ADCs) enfortumab-vedotin (EV),
which targets nectin-4 utilizing the microtubule inhibitor disrupt-
ing agent monomethyl auristatin E (MMAE) as payload, and
sacituzumab-govitecan, targeting TROP-2 with SN-38, which is
the active metabolite of irinotecan.”” In the pivotal phase III trial
EV-301, EV demonstrated a median OS benefit (12.9 months) as
compared to investigators choice of CHT ie, vinflunine, paclitaxel
or docetaxel (9.0 months) in mUC progressing after PCT and ICls.”
Even though ADCs are conceptually very promising, compound-
specific side effects must be considered, and conventional CHT will
likely remain a treatment option for subgroups of patients also in
the future.

Additionally, the optimal sequencing of today’s available
compounds is an area attending increasing interest.'’"> Unexpect-
edly high responses to single- and combination-CHT after previ-

ous treatment with PCT and ICIs have been described, indicating
a possible lack of cross-resistance and resensitization between ICls
and CHT, but the underlying biological mechanisms are unclear.
This phenomenon may however be similar to underlying promising
effects observed of ADCs after ICIs.!% 1517

Given the variable efficacy of different ICls, which is observed

. . . . 5002
across various stages of mUC, i.e. treatment in first line,”?"?!

maintenance,"”> and second line*>>?> we believe that efficacy of
post-ICIs CHT should be addressed in the context of the specific
previous ICI compound. In the present retrospective study, we
aimed to investigate real-world treatment patterns and efficacy
outcomes of investigators choice of conventional chemotherapy in a
cohort of mUC patients strictly defined by being treated with CHT
after the specific anti-PD1 antibody pembrolizumab in first- or in

second line, in the pre-ADC era.

Patients and Methods
Study Design and Patient Population

This trial was conducted as an observational, multicenter, retro-
spective clinical study at twelve centers associated to the Nordic
Urothelial Cancer Oncology Group (NUCOG) and Swedish
Society for Urological Oncology (SFUO) Bladder Cancer group.
The trial was approved by the Swedish Ethical Review Authority
(Dnr 2017/2501-31, 2019-00969, 2020-04905, 2021-01336) and
the Danish Patient Safety Authority (3-3013-3272/1).

Patients with locally advanced or metastatic lower or upper
tract urothelial cancer who had completed treatment with
pembrolizumab and were further treated with routine systemic
chemotherapy were included. All patients were to be treated outside
prospective clinical trials, as per standard practice and before the
introduction of maintenance avelumab and ADC therapies.

The patients were divided into two sub-cohorts: cisplatin-
ineligible patients treated with pembrolizumab in first line following
diagnosis with mUC (subcohort A) or if pembrolizumab was given
in second line after previous first line PCT for mUC (subcohort
B). Cisplatin-ineligible patients in subcohort A were treated accord-
ing to the Swedish, Danish and EAU guidelines, recommending
pembrolizumab to PDLI positive patients only. The choice of CHT
post-pembrolizumab was made according to best clinical practice at
investigator’s discretion. Data on all systemic treatments (ie, type
of regimen, number of cycles, dose reductions, dose delays, reason
for stopping treatment and efficacy parameters) were collected from
medical records using a study specific questionnaire and captured
into the electronic Case Report Form (¢CRF) system Pheedlt at the
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department of Clinical Cancer Studies, Karolinska Hospital Solna,
Sweden.

Outcome Measures

Outcomes of CHT post-pembrolizumab and relation to clini-
cal variables were analyzed in the complete cohort and in the 2
subcohorts, defined above. Response evaluation was based on radio-
logical assessments using computerized tomography (CT) accord-
ing to clinical routine. The primary outcome measures were ORR
comprising the rate of complete (CR) and partial responses (PR),
and disease-control rate (DCR) comprising the rate of CRs, PRs
and stable disease (SD) patients. Secondary outcome measures
included progression-free survival (PES) defined as time from start
of CHT post-pembrolizumab to progression or death, whichever
occurred first, and OS defined as time from the start of CHT post-
pembrolizumab until death from any cause or until last follow-up.
Explorative analyses were performed to evaluate the possible associ-
ations between type of regimen, clinical prognostic factors (initial
curative surgery, presence of liver, bone, or visceral metastases), renal
function (estimated GFR), treatment length and response to the
CHT regimen, as well as the impact of the previous pembrolizumab
treatment length on outcome of the post-pembrolizumab CHT.

Statistical Analysis

Differences in nominal data were assessed by the Pearson x2 test
with a significance level of p < 0.05. Continuous variables were
categorized into nominal data. Descriptive statistics were applied
to present baseline characteristics and treatment patterns. Odds
ratios (OR) were estimated with 95% confidence intervals (Cls)
using uni- and multivariable logistic regression analyses to quantify
differences in response (ORR and DCR). Uni- and multivariable
analyses of time to event data (PFS and OS) were performed
using the log-rank (Mantel-Cox) model and survival curves were
estimated using the Kaplan-Meier method. Hazard ratios (HR)
were estimated with 95% CI using uni- and multivariable Cox-
proportional hazards (CoxPH) regression. Data were analyzed using
SPSS statistics software for Windows (version 26; IBM SPSS,
Armonk, NY, USA).

Results
Baseline Characteristics at Start of CHT
Post-pembrolizumab

In total, 102 patients were included in the study from January
2018 to January 2022, whereof 23 patients were treated in subco-
hort A (ie, CHT post-pembrolizumab as second line treatment
for mUC) and 79 patients in sub-cohort B (ie, CHT post-
pembrolizumab as third line treatment for mUC). Baseline charac-
teristics at start of CHT post-pembrolizumab are summarised
in Table 1. Baseline characteristics were generally similar in the
two sub-cohorts; however, males were strongly overrepresented
(91%, P = .010) amongst patients that received CHT post-
pembrolizumab in second line for mUC (subcohort A).

Treatment Patterns

The most common post-pembrolizumab CHT regimens were
carboplatin-gemcitabine and vinflunine, with different treatment
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patterns in subcohorts A and B (Figure 1A-C and Table 2). In subco-
hort A, the most commonly used CHT post-pembrolizumab was
platinum-gemcitabine (61%) whereas in subcohort B, vinflunine
was the most common regimen, given to 49 of 79 (62%) patients
(Figure 1A-C). Notably, only five patients received cisplatin-
based CHT after pembrolizumab whereas the majority received
carboplatin-gemcitabine. Fifteen percent of the patients received
“other CHT regimens,” mainly referring to taxane-based combi-
nation regimens. Forty-three patients (42%) received a second line
CHT after their initial CHT post-pembrolizumab and further eight
patients (8%) received a third line CHT post-pembrolizumab.
Fifteen patients died (15%) within 28 days after CHT-treatment,
due to progressive disease and clinical deterioration. There were no
treatment related deaths. The median number of cycles of previous
pembrolizumab was 5, and 39% of the complete cohort received >
6 cycles (Supplemental Data Table 1). In subcohort B, ie, among
patients that received CHT before pembrolizumab, 94% received
platinum-based CHT as the upfront regimen for mUC.

Response to CHT Post-pembrolizumab and Prognostic
Factors

The ORR and DCR for CHT given post-pembrolizumab of the
complete cohort were 36% and 47%, respectively. There were no
significant ORR differences among the 2 subcohorts; in subcohort
A the ORR was 44% (9% CR, 35% PR) and in sub-cohort B the
ORR was 34% (1% CR, 33 % PR) (Figure 1A-C). The ORR in
second- and third line CHT after post-pembrolizumab CHT was
14% and 13% respectively in the complete cohort (Supplemental
Data Figure 1 and Supplemental Data Table 2). The ORR and DCR
for pembrolizumab in the complete cohort were 18% and 43%,
respectively, no differences in ORR or DCR were observed among
the two sub-cohorts (P = .634).

Potential clinical prognostic factors were analyzed by univariable
logistic regression for association to ORR and DCR (Supplemen-
tal Data Table 3). Presence of liver metastases and treatment with
“other” CHT post-pembrolizumab were independently associated
with lower ORR and presence of liver metastases was independently
associated with lower DCR in multivariable analyses (Table 3).

Survival

The PES and OS in the complete cohort were 3.3 and 7.7 months
respectively, with no significant differences between the two subco-
horts (Figure 2A and B). When analyzing OS from start of the
very first systemic treatment for mUC to death or last follow-up,
survival was 20.6 months for the complete cohort. Further, patients
in subcohort B were found to have a longer survival of 21.0 months
compared 16.1 months for patients in sub-cohort A, P = .007
(Figure 2C), well in line with previously established survival differ-
ences between cisplatin-eligible and cisplatin-ineligible patients in
mUC.

When analyzing potential clinical prognostic factors and their
association to OS (Supplemental Data Table 4), Eastern Coopera-
tive Oncology Group Performance Status (ECOG PS) and number
of previous cycles of pembrolizumab, were independently associated
with OS in multivariable analyses (Table 4). ECOG PS 0 patients
demonstrated an OS of 14.4 months, ECOG PS 1 patients an OS
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Characteristics All Patients (n = 102)
Age (years)

Median 4

Range 43-83
Age interval (years)

43-64 28 (28)

65-75 42 (41)

76-83 30(29)

Missing 2(2)
Sex

Male 71(70)

Female 31(30)
ECOG PS

0 31(30)

1 43 (42)

2 21(21)

3 3(3)

Missing 4(4)
Hb < 10 g/dL 8(8)
GRF < 60 ml/min? 62 (61)
Primary tumor location”

Lower tract 67 (66)

Upper tract 34 (33)
Primary curative or metastatic disease

Primary metastatic disease 42 (42)

Prior curative treatment® 60 (59)
Perioperative chemotherapy

Neoadjuvant 19(19)

Adjuvant 6 (6)
Metastatic site”

Local recurrence 21(21)

Lymph nodes 77 (76)

Liver 30(29)

Lung 51 (50)

Bone 37(36)

Other 27 (26)
Visceral metastases”

No (only lymph nodes) 16 (16)

Yes 85 (83)

Baseline Characteristics at Start of Chemotherapy Post-pembrolizumab

Cohort A (n = 23) Cohort B (n = 79) P-Value
73 71
43-83 52-82
718
7(30) 21(27)
8(35) 34 (43)
8(35) 22 (28)
0 2(3)
010
21 (91) 50 (63)
2(9) 29 (37)
286
8(35) 23(29)
8(35) 35 (44)
5(22) 16 (20)
2(9) 1(1)
0 4(5)
2(9) 6(8) 863
15 (65) 47 (60) 688
137
16 (70) 51 (65)
6 (26) 28 (35)
234
7(30) 35 (44)
16 (70) 44 (56)
9(39) 10 (13) 004
3(13) 3(4) 097
9(39) 12 (15) 009
18(78) 59 (75) 487
6 (26) 24.(30) 778
13 (57) 38 (48) 362
10 (44) 27 (34) 332
4(17) 23(29) 306
734
4(17) 12 (15)
18 (78) 67 (85)

Data are n (%), expect where indicated.

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performancestatus; Hb, haemoglobin; GFR, glomerular filtration rate.

an = 96, missing data in 6 patients.
on =101, missing data in 1 patient.
¢ Cystectomy, nephroureterectomy or radiotherapy.

of 9.7 months and ECOG PS > 2 an OS limited to 3.2 months (P
< .005). Patients having received > 7 cycles of pembrolizumab had
significantly longer OS, 9.7 months, as compared to patients who

received 4 to 6 cycles, 5.8 months, and 1 to 3 cycles, 4.5 months,
P = .020 (Figure 3 and Table 4).

Discussion
After pembrolizumab in a real-world setting of mUC patients,
vinflunine was the most commonly used CHT whereas in patients

treated with pembrolizumab upfront, platinum-gemcitabine combi-
nations were the preferred regimens. Clinical meaningful CHT
response rates and survival in mUC patients after progression with
pembrolizumab were observed, especially in patients with favorable
ECOG PS, in patients treated with > 6 cycles pembrolizumab as
well as in patients without presence of liver metastases.

The optimal systemic treatment for mUC is a moving target and
ICIs have become part of the standard treatment options in mUC.*
Even though some patients achieve long-term durable responses, the

(linical Genitourinary Cancer December 2023
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Figure 1

Treatment pattern and response in first line chemotherapy post-pembrolizumab in (A) the overall cohort (n = 102), (B)

subcohort A (ie, chemotherapy post-pembrolizumab in second line treatment for mUC, n = 23) and (C) subcohort B (ie,

chemotherapy post-pembrolizumab in third line treatment for mUC, n = 79)
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ORR of IClIs is low and resistance to therapy is eventually expected
in most patients.'»'? Until recently, there was no approved third line
treatment for mUC and treatment options have been different CHT
regimens based on physician‘s choice. Although novel therapies such
as ADCs and FGFRi represent a significant step forward to reach
disease control and prolong OS, these drugs are newly approved,
available in only a few countries, and will not be tolerable for all
patients."””»*” Therefore, understanding treatment landscape and
outcome of subsequent CHT after ICls are of utmost importance.
This observational, multicenter real-world study investigated
efficacy and treatment patterns of CHT after pembrolizumab in
Nordic patients with mUC, in the era before the introduction of
maintenance avelumab, ADCs and FGFRi. The selected CHT after
pembrolizumab was based on investigators-choice and none of our
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patients were included in controlled interventional prospective clini-
cal trials.

In the complete cohort, the most common post-pembrolizumab
CHT regimens were vinflunine (49%) and PCT (27%). Most
patients (77%) received CHT in third line (after PCT and
pembrolizumab; subcohort B), whereas 23% of patients received
CHT in second line (after upfront treatment with pembrolizumab;
subcohort A). The CHT of choice in subcohort A was PCT (61%),
whereas vinflunine single drug was the first choice in majority of
patients (62%) in subcohort B. These differences may be attributed
to differences in previous perioperative treatment, ie, in subcohort A
more patients had received cisplatin based neoadjuvant CHT prior
to cystectomy, as compared to subcohort B (39% vs. 13%). The
lack of data on reasons for being deemed cisplatin-ineligible is a
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Table 2  Treatment Patterns

Treatment

Type of chemotherapy first line post-pembrolizumab
(n = 102)

Cisplatin + gemcitabine

Carboplatin 4+ gemcitabine

Vinflunine

Gemcitabine

Other?
Cycles first line postpembro (no)

Median

Range
Reason to stop chemotherapy first line postpembro

Progressive disease

Toxicity

Other?
No of patients who died within 1 month after last chemotherapy-treatment®
Type of chemotherapy second line post-pembrolizumab
(n = 43)

Cisplatin 4 gemcitabine

Carboplatin + gemcitabine

Vinflunine

Gemcitabine

Otherd
Type of chemotherapy third line post-pembrolizumab
(n=28)

Cisplatin + gemcitabine

Carboplatin 4+ gemcitabine

Vinflunine

Other®
Pembrolizumab
(n =102)
Cycles (no)

Median

Range
Reason to stop pembrolizumab

Progressive disease

Toxicity

Other'

All Patients Cohort A Cohort B P-value
(n =102) (n=23) (n=179)
<.005
4(4) 1(4) 3(4)
24 (24) 13 (57) 11 (14)
50 (49) 1(4) 49 (62)
9(9) 3(13) 6(8)
15(15) 5(22) 10 (13)
4 4 4
1-17 1-13 1-17
450
52 (51) 13 (57) 39 (49)
12 (12) 1(4) 11(14)
38 (37) 9 (39) 29 (37)
15 (15) 2(9) 13 (16)
1(2) 0 1(3)
10(23) 2(22) 8 (24)
13 (30) 5 (56) 8 (24)
2(5) 0 2 (6)
17 (40) 2(22) 15 (44)
0 0 0
1(13) 0 1(20)
2 (25) 1(33) 1(20)
5 (63) 2(67) 3(60)
5 5 5
1-33 1-33 1-30
860
91 (89) 21 (91) 70 (89)
7(7) 1(4) 8
4(4) 1(4) 3(4)

@ Docetaxel (n = 6), gemcitabine + paclitaxel (n = 4), paclitaxel (n = 2), carboplatin + paclitaxel (n = 1), carboplatin (n = 1), docetaxel + trastuzumab (n = 1).
b According to plan (n = 12), clinical deterioration (n = 10), death (n = 8), unknown (n = 3), covid-19 (n = 2), complete response (n = 2), drug not available (n = 1).

CDue to progressive disease/clinical deterioration (n = 15).

d Paclitaxel (n = 7), gemcitabine + paclitaxel (n = 4), docetaxel (n = 3), vinflunine 4 sorafenib (n = 1), ifosfamid + docetaxel 4+ gemcitabine (n = 1), pembrolizumab rechallenge (n = 1).

€ Paclitaxel (n = 4), Erdafitinib (n = 1).
" Unknown (n = 3), clinical deterioration (n = 1).

limitation in this study. Interestingly, while a multicenter retrospec-
tive European study showed similar distribution of mUC patients
receiving ICls versus PCT in first line, an American multicenter
study showed an opposite trend'”?*; in the American study, two-
thirds of patients were treated with ICIs upfront and one third with
PCT,”® which may indicate that treatment patterns post-ICls varies
considerably between Europe and U.S.

The ORR and DCR of the complete cohort for first line CHT

post-pembrolizumab were 36% and 47%, respectively. In compar-

ison with previous real-world data (RWD) studies investigating
efficacy of CHT after ICI, the present study which evaluated a
homogenous cohort treated with the ICI pembrolizumab, demon-
strated a similar or superior response-rate.'”'*'%:1 Vinflunine was
the most common CHT after ICIs and demonstrated an unexpect-
edly high ORR of 34%. This compares favorably to the pivotal
randomized study investigating vinflunine (ORR 8.6%) in PCT
refractory patients by Bellmunt et al.”’ Similar observations were
recently reported by Riedel et al.'"® The mechanism behind the
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Table 3  Multivariable Analysis of Response in First Line Chemotherapy Post-pembrolizumah
Variable at Baseline® ORR
OR (95% CI) P-Value

Type of chemotherapy post-pembrolizumab

Platinum + gemcitabine 1

Vinflunine 0.57(0.17-1.90) 358

Gemcitabine 0.44 (0.06-3.51) 437

Other 0.06 (0.01-0.59) 016
Initial curative surgery”

Yes 1

No 0.38(0.13-1.12) 079
Liver metastases

No 1

Yes 0.22 (0.06-0.78) 019
Bone metastases

No 1

Yes 0.49 (0.15-1.56) 228
Visceral metastases

No 1

Yes 0.76 (0.24-2.37) 636
Variable at baseline® DCR

OR (95% CI) p-value

Type of chemotherapy post-pembrolizumab

Platinum + gemcitabine 1

Vinflunine 0.85(0.21-3.36) 816

Gemcitabine 0.36 (0.03-4.17) 414

Other 0.61(0.10-43.88) 598
No of cycles of pembrolizumab

1-3 cycles 1

4-6 cycles 2.04 (0.48-8.57) 332

> 7 cycles 3.55(0.77-16.36) 104
ECOG PS

0 1

1 0.91(0.26-3.21) 882

>2 0.49 (0.09-2.69) 410
GFR interval

> 60 mL/min 1

< 60 mL/min 3.27 (0.94-11.31) 062
Liver

No 1

Yes 0.21(0.05-0.78) 020

Abbreviation: ORR, overall response rate; OR, odds ratio; Cl, confidence interval; DCR, disease control rate; ECOG PS, Eastern Cooperative Oncology Group performance status; GFR, glomerular

filtration rate.

2 Variables significantly associated with ORR in univariable logistic regression analysis were included (Supplementary Data Table 3).

b Cystectomy or nephroureterectomy.

¢ Variables significantly associated with DCR in univariable logistic regression analysis were included (Supplementary Data Table 3).

observed unexpected efficacy after ICIs is not known; while CHT
has been suggested to potentially induce immunogenic cell death
through multiple mechanisms, to synergize with the post-ICls
immunological status of the patients, and to enhance the activation
and functional rescue of exhausted CD8+ T-cells following previ-
ous treatment with ICIs,'""'¥ ICIs may possibly resensitize tumors
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to subsequent CHT.!*'*1¢ Similar observations have been done
in other malignancies where ICls are standard treatment including
malignant melanoma and non-small cell lung-cancer.’""!

A significant number of patients (42%) received subsequent
chemotherapy after the initial chemotherapy post-pembrolizumab

and further eight patients (8%) a third line, with taxanes, vinflu-
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Figure 2 KM survival curves for chemotherapy post-pembrolizumab per cohort A (blue = chemotherapy post-pembrolizumab in

second line mUC) and B (red = chemotherapy post-pembrolizumab in third line mUC) (A) progression-free survival, (B)
overall survival and (C) overall survival from start of first systemic treatment of mUC to death or last follow up
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nine, and platinum-gemcitabine being the most commonly used
regimens. Surprisingly, the ORR with these late regimens was
almost 15%. These data suggest that selected chemotherapy eligi-
ble patients may have benefit of several lines of chemotherapy after
pembrolizumab, at least in terms of response. However, toxicity and
quality of life must be considered but these data were not collected
as a part of this study, which is a study limitation.

PFS and OS for the complete cohort were 3.3 and 7.7 months,
respectively. Similar PFS and OS have been reported in recent RWD
studies exploring outcome after a mix of various PD1 and PDL1
ICIs">-17:19:28 a5 well as in the CHT control arm of the EV-301
study.” We found OS from start of first systemic treatment for
mUC to be significantly shorter in sub-cohort A compared to sub-
cohort B (16.1 months versus 21 months, P = .007), in line with
established survival differences in cisplatin-eligible and -ineligible
patients. However, these survival differences may also corroborate

the importance of upfront PCT to achieve disease control in mUC
before treatment with ICls, which is in line with the demon-
strated benefits of the switch maintenance approach of avelumab
after PCT.! Favorable ECOG PS and longer duration of treatment
with previous pembrolizumab (ie, more than 6 cycles of therapy)
were independently and significantly correlated to longer OS in our
study, confirming findings by Gomez de Liano Lista et al, who
investigated CHT after various ICIs."> Similarly, and in line with
our findings, Riedel et al."® showed that OS following treatment
vinflunine after progression on ICIs was significantly associated with
ECOG PS.

The study was performed in a Nordic multicenter real-world data
context applying the same guidelines and the post-pembrolizumab
CHT was unsupervised and according to investigator’s choice. To
the best of our knowledge, this is the first study reporting treatment
patterns and outcome of CHT in a homogenous cohort of patients
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Table 4 | Multivariable CoxPH Analysis of Survival for Chemotherapy in First Line Post-pembrolizumab

Variable at baseline®
Type of chemotherapy post-pembrolizumab
Platinum + gemcitabine
Vinflunine
Gemcitabine
Other
No of cycles of pembrolizumab
1-3 cycles
4-6 cycles
> 7 cycles
ECOG PS

Yes

Visceral metastases
No
Yes

HR (95% ClI)

1

1.02 (0.58-1.80)
137 (0.54-3.47)
1,62 (0.74-3.56)

1
0.63 (0.34-1.16)
0.48 (0.26-0.88)

1
1.08 (0.63-1.86)
3.26 (1.60-6.66)
1
1.58 (0.88-2.82)

1.23(0.73-2.06)

1
1.74 (0.83-3.65)

P-Value"

939
512
225

140
018

783
<.005

124

439

140

Abbreviation: CoxPH, Cox-proportional hazards regression; OS, overall survival; HR, Hazard ratio; Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status.
2 Variables significantly associated with OS in univariable CoxPH analysis were included (Supplementary Data Table 4).

b | og-rank (Mantel-Cox).

Figure 3 KM survival curves for chemotherapy post-pembrolizumab for variables independently associated with overall survival,

(A) ECOG PS and (B) number of cycles of previous pembrolizumah
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treated with the same ICI, pembrolizumab, before the introduc-

tion of ADCs, FGFRIi or avelumab as maintenance therapy. Still,

the known caveats of a nonrandomized observational study with

limited number of patients must be taken into consideration and

the results should therefore be interpretated with caution. Never-

theless, our study adds to the body of evidence that conventional

chemotherapy post-ICI therapy with pembrolizumab may continue

to be an important treatment option for selected patients, also in the

evolving era of targeted precision medicine of mUC.

Conclusions

We demonstrate that mUC patients in a real-world setting

mainly were selected for vinflunine or PCT after progression on

pembrolizumab. High ORR and OS were observed, indicating clini-

cally meaningful benefits of this treatment strategy. The presence

of liver metastases and type of CHT regimen were factors indepen-
dently associated with ORR, while ECOG PS and duration of treat-
ment with pembrolizumab were independently associated with OS.

Treatment with CHT after PCT and pembrolizumab may remain

to be a relevant treatment option for selected eligible patients also in

the evolving era of targeted precision medicine of mUC.

Clinical Practice Points

Systemic chemotherapy after previous ICIs in the pre-ADC era
has been investigated in several RWD studies with disparate
results and sometimes unexpected efficacy. To our knowledge,
the present retrospective RWD study is the first one addressing
treatment patterns and efficacy of chemotherapy in mUC patients
previously treated specifically with the ICI pembrolizumab.

We
gemcitabine to be the most commonly used regimens in

found vinflunine and platinum-combinations with
routine care. The overall response rate was 36% and median
progression-free and overall survival were 3.3 and 7.7 months
respectively.

Clinical benefit may primarily be achieved in patients with favor-
able Eastern Cooperative Oncology Group Performance Status, in
patients treated with > 6 cycles of previous pembrolizumab and
in patients without presence of liver metastases.

This study adds to the body of evidence supporting that treatment
with chemotherapy after immunotherapy may remain a treat-
ment option for selected patients in the era of targeted precision
medicine of mUC.

Disclosure

Anders Ullén: Research Funding: Bayer, the healthcare business

of Merck KGaA, Darmstadt, Germany, Pierre Fabre. Consulting
or Advisory Role: Astellas Pharma, Janssen-Cilag, Merck & Co,
Kenilworth, NJ, Pierre Fabre, Pfizer, Roche, and the healthcare
business of Merck KGaA, Darmstadt, Germany. The other authors
declare that they have no known competing financial interests or

personal relationships that could have appeared to influence the

work reported in this paper.

Author Contribution

Conceptualization K.H., H.P, A.U.; methodology A.U., J.E,,

K.H.; data collection J.E., KH., E.O.,, PD,, EJ., AL, LV, E]J.,

Karin Holmsten et al

J.S., EW.-D., L.L., K.S., EC-S., EL., M.B., LH-O., H.P, A.U.; data
analysis K.H., J.E., A.U,; funding resources A.U.; writing-original

draft preparation K.H., AU, J.E.; writing, review and editing,

all authors; project administration A.U.; supervision A.U., K.H.

All authors have read and agreed to the published version of the

manuscript.

Acknowledgments

Mats Hellsarém for data-base management. This work was

supported by the Swedish Cancer Society [grant agreements CAN
2016/391 (AU), CAN 2016/393 (AU), 190171 (AU), 190288
(AU)], 221995 (AU) and 221996 (AU)], the King Gustav V Jubilee
Fund [grant agreements #174303 (AU) and #204163 (AU)]; the
Stockholm County Council [grant agreements #20160051 (AU),
#20180022 (AU) and 20200068 (AU)].

Supplementary materials

Supplementary material associated with this article can be found,

in the online version, at doi:10.1016/j.clge.2023.05.008.

References

1.

2.

12.

Powles T, Park SH, Voog E, et al. Avelumab Maintenance therapy for advanced or
metastatic urothelial carcinoma. N Eng ] Med. 2020;383(13):1218-1230.
Sternberg CN, de Mulder PH, Schornagel JH, et al. Randomized phase III
trial of high-dose-intensity methotrexate, vinblastine, doxorubicin, and cisplatin
(MVAC) chemotherapy and recombinant human granulocyte colony-stimulating
factor versus classic MVAC in advanced urothelial tract tumors: European Organi-
zation for Research and Treatment of Cancer Protocol no. 30924. J Clin Oncol.
2001;19(10):2638-2646.

. von der Maase H, Sengelov L, Roberts JT, et al. Long-term survival results of a

randomized trial comparing gemcitabine plus cisplatin, with methotrexate, vinblas-
tine, doxorubicin, plus cisplatin in patients with bladder cancer. / Clin Oncol.

2005;23(21):4602-4608.

. Bellmunt J, de Wit R, Vaughn D], et al. Pembrolizumab as second-line therapy for

advanced urothelial carcinoma. N Engl | Med. 2017;376(11):1015-1026.

. Powles T, Csoszi T, Ozguroglu M, et al. Pembrolizumab alone or combined

with chemotherapy versus chemotherapy as first-line therapy for advanced urothe-
lial carcinoma (KEYNOTE-361): a randomised, open-label, phase 3 trial. Lancet
Oncol. 2021;22(7):931-945.

. Rosenberg JE, Hoffman-Censits J, Powles T, et al. Atezolizumab in patients with

locally advanced and metastatic urothelial carcinoma who have progressed follow-
ing treatment with platinum-based chemotherapy: a single-arm, multicentre, phase
2 trial. Lancet. 2016;387(10031):1909-1920.

. Powles T, Rosenberg JE, Sonpavde GP, et al. Enfortumab vedotin in previously

treated advanced urothelial carcinoma. IV Engl | Med. 2021;384:1125-1135.

. Rosenberg JE, O’Donnell PH, Balar AV, et al. Pivotal trial of enfortumab vedotin

in urothelial carcinoma after platinum and anti-programmed death 1/programmed
death ligand 1 therapy. J Clin Oncol. 2019;37(29):2592-2600.

. Tagawa ST, Balar AV, Petrylak DP, et al. TROPHY-U-01: a phase II open-label

study of Sacituzumab Govitecan in patients with metastatic urothelial carcinoma
progressing after platinum-based chemotherapy and checkpoint inhibitors. J Clin

Oncol. 2021;39(22):2474-2485.

. Lam JM, Liu WK, Powles T, Tang YZ, Szabados B. Single-centre experience of

patients with metastatic urothelial cancer treated with chemotherapy following
immune checkpoint inhibition. Eur urol oncol. 2021;4(4):659-662.

. Necchi A, Anichini A, Sonpavde G. Of chemoimmunotherapy sequences and

delayed disease-modifying activity in advanced urothelial carcinoma: vetus fit
novum. Eur Urol. 2018;73(2):153-155.

Rodriguez-Vida A, Perez-Gracia JL, Bellmunt J. Immunotherapy combina-
tions and sequences in urothelial cancer: facts and hopes. Clin Cancer Res.

2018;24(24):6115-6124.

. Szabados B, van Dijk N, Tang YZ, et al. Response rate to chemotherapy

after immune checkpoint inhibition in metastatic urothelial cancer. Eur Urol.

2018;73(2):149-152.

. Bersanelli M, Budi S, Cortellini A, et al. Clinical outcomes of patients with

metastatic urothelial carcinoma after progression to immune checkpoint inhibitors:
a retrospective analysis by the meet-URO group (meet-URO 1 Study). Clin Med
[n:ighl: Oncol. 2021;15:11795549211021667.

. Gémez de Liafio Lista A, van Dijk N, de Velasco Oria de Rueda G, et al. Clini-

cal outcome after progressing to frontline and second-line Anti-PD-1/PD-L1 in
advanced urothelial cancer. Eur Urol. 2020;77(2):269-276.

. Gravis G, Billon E, Baldini C, et al. Unexpected response to cisplatin rechallenge

after immune checkpoint inhibitors in patients with metastatic urothelial carci-
noma refractory to platinum regimen. Eur J Cancer. 2018;104:236-238.

(linical Genitourinary Cancer December 2023

edd7


https://doi.org/10.1016/j.clgc.2023.05.008
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0001
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0002
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0003
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0004
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0005
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0006
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0007
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0008
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0009
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0010
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0011
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0012
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0013
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0014
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0015
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0016

e448

Chemotherapy After Pembrolizumab in Urothelial Cancer

17.

18.

19.

20.

21.

22.

23.

Hepp Z, Shah SN, Liang SY, Tan K, Balakrishna S. Real-world outcomes in locally
advanced or metastatic urothelial carcinoma following platinum and PD-1/L1
inhibitor therapy. Future Oncol. 2021;17(32):4343-4353.

Riedel F, Munker M, Roghmann F, et al. Efficacy of Vinflunine for Patients with
Metastatic Urothelial Cancer after Immune Checkpoint Inhibitor Pretreatment-A
Retrospective Multicenter Analysis. Cancers. 2022;14(12):2850.

Sonpavde G, Pond GR, Mullane S, et al. Outcomes in patients with advanced
urothelial carcinoma after discontinuation of programmed death (PD)-1 or PD
ligand 1 inhibitor therapy. B/U Int. 2017;119(4):579-584.

Galsky MD, Arija JAA, Bamias A, et al. Atezolizumab with or without chemother-
apy in metastatic urothelial cancer (IMvigor130): a multicentre, randomised, place-
bo-controlled phase 3 trial. Lancet. 2020;395(10236):1547-1557.

Powles T, van der Heijden MS, Castellano D, et al. Durvalumab alone and
durvalumab plus tremelimumab versus chemotherapy in previously untreated
patients with unresectable, locally advanced or metastatic urothelial carcinoma
(DANUBE): a randomised, open-label, multicentre, phase 3 trial. Lancet Oncol.
2020;21(12):1574-1588.

Galsky MD, Mortazavi A, Milowsky MI, et al. Randomized double-blind
phase II study of maintenance pembrolizumab versus placebo after first-line
chemotherapy in patients with metastatic urothelial cancer. / Clin Oncol.
20203;38(16):1797-1806.

Powles T, Duran I, van der Heijden MS, et al. Atezolizumab versus chemotherapy
in patients with platinum-treated locally advanced or metastatic urothelial carci-
noma (IMvigor211): a multicentre, open-label, phase 3 randomised controlled
trial. Lancet. 2018;391(10122):748-757.

(linical Genitourinary Cancer December 2023

24.

25.

26.

27.

28.

29.

30.

Sharma P, Retz M, Siefker-Radtke A, et al. Nivolumab in metastatic urothelial
carcinoma after platinum therapy (CheckMate 275): a multicentre, single-arm,
phase 2 trial. Lancet Oncol. 2017;18(3):312-322.

Apolo AB, Infante JR, Balmanoukian A, et al. Avelumab, an anti-pro-
grammed death-ligand 1 antibody, in patients with refractory metastatic urothe-
lial carcinoma: results from a multicenter, phase Ib sudy. J Clin Oncol.
2017;35(19):2117-2124.

Pappot H, Ullen A. Optimal systemic treatment of advanced bladder cancer-a
moving target. Cancers. 2020;12(12) 3607.

Loriot Y, Necchi A, Park SH, et al. Erdafitinib in locally advanced or metastatic
urothelial carcinoma. N Engl | Med. 2019;381(4):338-348.

Morgans AK, Grewal S, Hepp Z, et al. Clinical and patient-reported outcomes
of advanced urothelial carcinoma following discontinuation of PD-1/L1 inhibitor
therapy. Clin Genitourin Cancer. 2022;20(6):543-552.

Bellmunt ], Theodore C, Demkov T, et al. Phase III trial of vinflunine plus best
supportive care compared with best supportive care alone after a platinum-contain-
ing regimen in patients with advanced transitional cell carcinoma of the urothelial
tract. / Clin Oncol. 2009;27(27):4454—4461.

Hadash-Bengad R, Hajaj E, Klein S, et al. Immunotherapy potentiates the effect
of chemotherapy in metastatic melanoma-a retrospective study. Front Oncol.

2020;10:70.

. Park SE, Lee SH, Ahn JS, et al. Increased response rates to salvage chemotherapy

administered after PD-1/PD-L1 inhibitors in patients with non-small cell lung
cancer. / Thorac Oncol. 2018;13(1):106-111.


http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0017
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0018
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0019
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0020
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0021
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0022
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0023
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0024
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0025
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0026
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0027
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0028
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0029
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0030
http://refhub.elsevier.com/S1558-7673(23)00120-9/sbref0031

	Treatment Patterns and Efficacy of Chemotherapy After Pembrolizumab in Advanced Urothelial Cancer-a Real-World Study in the pre-Antibody-Drug Conjugate Era
	Introduction
	Patients and Methods
	Study Design and Patient Population
	Outcome Measures
	Statistical Analysis

	Results
	Baseline Characteristics at Start of CHT Post-pembrolizumab
	Treatment Patterns
	Response to CHT Post-pembrolizumab and Prognostic Factors
	Survival

	Discussion
	Conclusions
	Clinical Practice Points

	Disclosure
	Author Contribution
	Acknowledgments
	Supplementary materials
	References


