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Second-line systemic therapies for metastatic 
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cohort analysis
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ABSTRACT

Introduction  Patients with urothelial carcinoma (uc) have a poor prognosis after progression on first-line cisplatin-
based chemotherapy. Real-world data about second-line cytotoxic therapies are limited. We sought to characterize 
patients with metastatic uc who receive more than 1 line of systemic therapy and to describe their treatments  
and outcomes.

Methods  Using BC Cancer’s pharmacy database, we identified patients with documented metastatic uc who 
had received more than 1 line of systemic therapy. A retrospective chart review was then performed to collect 
clinicopathologic, treatment, and outcomes data.

Results  The 51 included patients, of whom 42 were men (82%), had a median age of 65 years (range: 38–81 years). 
Sites of metastasis included lymph nodes (n = 30), bone (n = 7), lung (n = 9), and peritoneum (n = 2). Second-line 
chemotherapy regimens included gemcitabine–cisplatin [gc (n = 14)], paclitaxel (n = 24), docetaxel (n = 12), and an 
oral topoisomerase i inhibitor (n = 1). Median time to progression (ttp) and overall survival (os) were 2.0 and 6.83 
months respectively. Compared with patients who received a different agent, patients who had experienced a prior 
response to first-line gc and who were re-challenged with second-line gc had a better median ttp (11.0 months vs. 
6.0 months, p = 0.02) and survived longer (4.0 months vs. 1.0 months, p = 0.02). No differences in os between non-gc 
regimens were evident.

Conclusions  In patients with metastatic uc, overall outcomes remain poor, but compared with patients receiving 
other agents, the subgroup of patients re-challenged with second-line gc demonstrated improved ttp. Conventional 
chemotherapy regimens provide only modest benefits in the second-line setting and have largely been replaced  
with immunotherapy.
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INTRODUCTION

Urothelial carcinoma (uc) of the bladder has an age-adjusted  
incidence of 18.8 per 100,000 population, with 21% of cases 
diagnosed when muscle invasion is already present1. Out-
side a clinical trial, cisplatin-based chemotherapy is still 
considered the standard first-line treatment in the meta-
static setting, with a median survival of 13–15 months2–5. 
Upon progression, however, no standard second-line 

chemotherapy regimen has been established. Although 
phase iii trials of second-line systemic therapies have in-
cluded vinflunine and gemcitabine–paclitaxel, prognosis 
remains poor6–8. Real-world data about the relative efficacy 
of second-line cytotoxic chemotherapy are limited. We 
therefore undertook a retrospective patient-based insti-
tutional analysis to characterize patients with metastatic 
uc who received more than 1 line of systemic therapy and 
to describe their second-line treatments and outcomes.
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METHODS

Patient Population
BC Cancer is a provincial institution that consists of 6 
tertiary cancer centres located across British Columbia. 
It provides and funds systemic cancer therapy for the 
province’s approximately 4.4 million residents. The BC 
Cancer pharmacy database was reviewed for the period 
1  January 2007 to 12  October 2015 to identify patients 
with documented metastatic uc who received more than 
1 line of systemic therapy, including docetaxel, paclitaxel, 
pemetrexed, carboplatin–paclitaxel, and gemcitabine– 
cisplatin (gc). Patients who received only 1 line of systemic 
therapy were excluded. Only patients with transitional 
cell histology were included; those with squamous or ad-
enocarcinoma histologies were excluded. A retrospective 
chart review was then conducted to collect demographic, 
clinicopathologic, treatment, and outcomes data. This 
study was approved by the Research Ethics Board at the 
University of British Columbia.

Outcomes
The objective of the study was to characterize the  
second-line treatment patterns and outcomes for meta- 
static uc at BC Cancer. Outcomes included duration of 
second-line systemic therapy, time to progression (ttp), 
and overall survival (os). Time to progression was cal-
culated from the start date of a chemotherapy regimen 
to the date of progression or the start date of a new line 
of treatment. If both dates were available, the shorter of 
the latter two intervals was used in the analysis. Overall 
survival was calculated from the start date of the second- 
line chemotherapy regimen in the metastatic setting 
to the date of death or last documented follow-up. We 
compared outcomes for patients who received gc and 
non-gc chemotherapy regimens in the second line, and 
for patients who received various second-line non-gc 
chemotherapy regimens.

Statistical Analysis
Descriptive statistics were calculated to characterize our 
cohort with metastatic uc, and treatment groups were 
compared using the chi-square test. Durations of systemic 
therapies were compared using the Mann–Whitney U-test 
or Kruskal–Wallis test. Kaplan–Meier survival analyses 
were performed to estimate os and ttp, and os and ttp for 
each categorical variable were compared using the log-rank 
test. All tests were 2-sided, with p ≤ 0.05 as the cut-off for 
statistical significance. The IBM SPSS Statistics software 
application (version  22.0: IBM, Armonk, NY, U.S.A.) was 
used for all statistical analyses.

RESULTS

We identified 51 patients with metastatic uc who received 
more than 1 line of systemic therapy. Median age in the 
cohort was 65 years (range: 38–81 years), and 42 of the 
patients (82%) were men. Sites of metastasis at diagnosis 
included lymph nodes (n = 30), bone (n = 7), lung (n = 9), 
liver (n  = 6), and peritoneum (n  = 2). Table  i details the 
clinicopathologic data.

In the first-line metastatic setting, chemotherapy 
regimens consisted of gc (n  = 42), mvac [methotrexate– 
vinblastine–doxorubicin–cisplatin (n = 1)], and other (n = 
8). The median number of treatment cycles was 4 (range: 
1–10 cycles), with reasons for discontinuation including 
regimen completion (n  = 36), disease progression (n  = 
10), drug toxicity (n  = 4), and other (n  = 1). Second-line 
chemotherapy regimens included gc (n  = 14), paclitaxel 
(n = 24), docetaxel (n = 12), and a clinical trial of an oral 
topoisomerase inhibitor (n = 1). Median ttp on second-line 
chemotherapy was 2.0 months [95% confidence interval 
(ci): 1.18 months to 2.82 months; Figure 1(A)]. Median os 
for our cohort was 6.83 months [95% ci: 5.44 months to 
8.23 months; Figure 1(B)], with a 2-year survival rate of 8%.

Of the 51 patients receiving second-line chemo-
therapy, 14 (27%) received gc, and 37 (73%) received a 
non-gc regimen. Compared with patients who did not 
receive second-line gc, those who were re-challenged 
with second-line gc had a prior response to first-line gc 
[median ttp: 11.0 months (95% ci: 8.74 months to 13.26 
months) vs. 6.0 months (95% ci: 4.94 months to 7.06 
months), p = 0.02]. Of patients who received first-line gc, 
median ttp with second-line chemotherapy was longer 
in the gc re-challenge cohort than in the cohort receiving 
other agents (4.0 months vs. 1.0 months, p = 0.02). In all 
patients, mean duration of second-line chemotherapy 
was longer in the gc than in the non-gc cohort (3.54 
months vs. 2.15 months, p = 0.006). Median ttp in the 
second-line setting was longer with gc than with a non-gc 
regimen [4.0 months vs. 2.0 months, p = 0.01, Figure 1(C)]. 
Median os was not significantly different between the 
gc and non-gc cohorts [9.6 months vs. 5.6 months, p = 
0.26, Figure 1(D)].

Of the 37 patients who received second-line non-
gc chemotherapy, 24 received paclitaxel, 12 received 
docetaxel, and 1 was enrolled in a clinical trial of an oral 
topoisomerase  i inhibitor (gimatecan). Table  ii reports 
the duration of second-line chemotherapy, showing no 
significant differences between the regimens. There were 
also no significant differences in median ttp or os between 
the non-gc chemotherapy regimens (all p > 0.05, Table ii).

DISCUSSION

Metastatic uc carries a poor prognosis, particularly once 
patients have progressed after first-line systemic therapy. 
In our retrospective study, we examined second-line treat-
ment patterns and outcomes for patients with metastatic 
uc at BC Cancer. During the study period and in the ab-
sence of immunotherapy, options for effective second-line 
chemotherapy with significant survival benefits were 
limited. A retrial of cisplatin-based chemotherapy could be 
considered in select patients9. Overall outcomes remained 
poor with second-line chemotherapy, with an 8% 2-year 
survival rate and a median os of 6.83 months; however, gc 
re-challenge was associated with longer median ttp. The 
re-challenge subgroup had experienced a prior response to 
gc (median first-line ttp: 11.0 months) and a longer interval 
to progression from first-line therapy (median: 9.0 months). 
There were no differences in outcome between the various 
second-line non-gc chemotherapies.
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Previously reported prognostic factors in metastatic uc 
have included poor Eastern Cooperative Oncology Group 
performance status, a hemoglobin level less than 100 g/L, 
the presence of liver metastases, and shorter time from 
the previous chemotherapy10,11. In our cohort, no signif-
icant differences were evident between the second-line 

regimens used, but that observation is likely limited by 
our small sample size. There appeared to be a trend toward 
longer time from first-line chemotherapy in patients who 
received second-line gc, but that trend was not statistically 
significant. The presence of those factors might help in 
risk stratification and the choice of subsequent therapies.

TABLE I  Baseline clinicopathologic characteristics and first-line chemotherapy regimens in 51 patients with metastatic urothelial carcinoma who 
received more than 1 line of chemotherapy

Characteristic Second-line chemotherapy regimen p
Value

Gemcitabine–cisplatin
(n=14)

Paclitaxel
(n=24)

Docetaxel
(n=12)

Clinical trial
(n=1)

Sex [n (%)] 0.59

Women 2 (14) 6 (25) 1 (8) 0

Men 12 (86) 18 (75) 12 (92) 1 (100)

ECOG PS [n (%)] 0.29

0 4 (29) 3 (13) 4 (33) 0

1 6 (43) 11 (46) 4 (33) 1 (100)

2 3 (21) 1 (4) 0 0

3 0 0 1 (8) 0

Unknown 1 (7) 9 (38) 3 (25) 0

Metastatic burden at CTx initiation [n (%)] 0.003

Lymph node 7 (50) 13 (54) 9 (75) 1 (100)

Bone 0 5 (21) 2 (17) 0

Lung 3 (21) 4 (17) 2 (17) 0

Liver 1 (7) 4 (17) 1 (8) 0

Peritoneum 1 (7) 1 (4) 0 0

Other 1 (7) 0 0 0

Hemoglobin (g/L)

Median 136 122 120 122

Range 107–160 102–154 98–148

Hemoglobin category [n (%)] 0.78

Low (<100 g/L) 0 0 0 0

Normal 12 (86) 21 (88) 11 (92) 1 (100)

Unknown 2 (14) 3 (13) 1 (8) 0

LDH (U/L) 0.24

Median 187 179 196 251

Range 80–408 113–591 138–397

LDH category [n (%)]

Elevated (≥250 U/L) 2 (14) 6 (25) 1 (8) 1 (100)

Normal 6 (43) 11 (46) 6 (50) 0

Unknown 6 (43) 7 (29) 5 (42) 0

First-line CTx for metastatic disease [n (%)] 0.10

Gemcitabine–cisplatin 12 (86) 22 (92) 7 (58) 1 (100)

MVAC 1 (7) 0 0 0

Other 1 (7) 2 (8) 5 (42) 0

Time between 1st- and 2nd-line CTx (months)

Median 12.0 9.5 5.0 8.0

IQR 10.8–17.5 6.0–12.5 4.0–7.0 0.56

ECOG PS = Eastern Cooperative Oncology Group performance status; CTx = chemotherapy; LDH = lactate dehydrogenase; MVAC = methotrexate, 
vinblastine, doxorubicin, cisplatin; IQR = interquartile range.
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Given the poor outcomes with chemotherapy in meta- 
static uc, recent studies have also explored the emerging 
role of novel agents, including immunotherapy. Because of 
the high mutation burden in metastatic uc, various studies 
have reported improved outcomes using the new regimens. 
Table iii summarizes recent trials in second-line metastatic 
uc. Notably, initial clinical trials with immunotherapy 
agents, including the phase  iii keynote-045 trial and a 
phase  ii trial of atezolizumab, demonstrated promising 
response rates15,17. More recently, vascular endothelial 
growth factor antagonists have been studied, with the 
range trial showing increased progression-free survival 
with ramucirumab–docetaxel18.

Limitations of our study include the small sample 
size, precluding a multivariate regression analysis 
with prognostic factors and survival outcomes. The 
second-line gc and non-gc groups showed significant 
differences (prior response or longer interval to progres-
sion), which might reflect an underlying selection bias in 

FIGURE 1  (A) Time to progression for patients with metastatic urothelial carcinoma who received second-line chemotherapy. (B) Overall survival 
for all patients with metastatic urothelial carcinoma who received more than 1 line of systemic therapy. (C) Kaplan–Meier survival curve for time to 
progression in patients who received second-line gemcitabine–cisplatin (GC) compared with non-GC chemotherapy regimens. (D) Kaplan–Meier 
survival curve for overall survival in patients who received second-line GC compared with non-GC chemotherapy regimens.

TABLE II  Comparisons between patients who received second-line 
non-gemcitabine–cisplatin chemotherapy (CTx)

Variable Chemotherapy regimen p
Value

Pacli- 
taxel

Doce-
taxel

Clinical 
trial

Duration of CTx (months) 0.05

Median 2.0 1.0 6

IQR 1.0–3.8 0–1.8

Time to progression (months) 0.30

Median 2.0 2.0 6

IQR 1.0–3.8 1.0–2.0

Overall survival (months) 0.35

Median 5.3 3.5 8.2

IQR 2.2–9.8 1.2–6.2

IQR = interquartile range.
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the second-line gc population. Patients were generally 
re-challenged with gc in the second-line setting only if 
they had a prior response. In addition, information about 
clinical decision-making and the rationale for choice of 
agents were not available.

Our retrospective descriptive study serves largely to 
disseminate provincial findings and treatment practice 
patterns. It explores our institutional experience of pa-
tients with metastatic uc who received more than 1 line of 
systemic therapy. Survival outcomes remained poor with 
second-line chemotherapy, although the subgroup of pa-
tients who were re-challenged with gc experienced longer 
survival. Given the poor outcomes with chemotherapy, the 
level i survival data for pembrolizumab establishes immu-
notherapy as the new standard of care in the second-line 
setting for metastatic uc. More recent studies are setting out 
to elucidate the role for other agents such as ramucirumab 
in that setting.

CONCLUSIONS

We present our institutional experience of patients with 
metastatic uc who received more than 1 line of systemic 
therapy, characterizing their treatment and outcomes. 
In our relatively small cohort, patients who were re- 
challenged with gc experienced longer durations of che-
motherapy and ttp, but not longer os. This subgroup had 
already achieved a response to gc, with longer ttp on 
first-line treatment. As demonstrated by the poor survival 
outcomes, conventional chemotherapy regimens provide 
only modest benefits in the second-line setting. Novel 
agents, including immunotherapy, have been associated 
with more promising outcomes.
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