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ABSTRACT
Background Anti- programmed cell death ligand 1 (PD- 
L1)/programmed cell death 1 antibodies have shown 
clinical activity in platinum- treated metastatic urothelial 
carcinoma, resulting in regulatory approval of several 
agents, including avelumab (anti- PD- L1). We report 
≥2- year follow- up data for avelumab treatment and 
exploratory subgroup analyses in patients with urothelial 
carcinoma.
Methods Patients with previously treated advanced/
metastatic urothelial carcinoma, pooled from two cohorts 
of the phase Ib JAVELIN Solid Tumor trial, received 
avelumab 10 mg/kg every 2 weeks until disease 
progression, unacceptable toxicity or withdrawal. End 
points included best overall response and progression- free 
survival (PFS) per RECIST V.1.1, overall survival (OS) and 
safety. Post hoc analyses included objective response rates 
(ORRs) in subgroups defined by established high- risk/poor- 
prognosis characteristics and association between time to 
response and outcome.
Results 249 patients received avelumab; efficacy was 
assessed in 242 postplatinum patients. Median follow- up 
was 31.9 months (range 24–43), and median treatment 
duration was 2.8 months (range 0.5–42.8). The confirmed 
ORR was 16.5% (95% CI 12.1% to 21.8%; complete 
response in 4.1% and partial response in 12.4%). Median 
duration of response was 20.5 months (95% CI 9.7 
months to not estimable). Median PFS was 1.6 months 
(95% CI 1.4 to 2.7 months) and the 12- month PFS rate 
was 16.8% (95% CI 11.9% to 22.4%). Median OS was 
7.0 months (95% CI 5.9 to 8.5 months) and the 24- month 
OS rate was 20.1% (95% CI 15.2% to 25.4%). In post 
hoc exploratory analyses, avelumab showed antitumor 
activity in high- risk subgroups, including elderly patients 
and those with renal insufficiency or upper tract disease; 
ORRs were numerically lower in patients with liver 
metastases or low albumin levels. Objective response 
achieved by 3 months versus later was associated with 
longer OS (median not reached (95% CI 18.9 months to 
not estimable) vs 7.1 months (95% CI 5.2 to 9.0 months)). 

Safety findings were consistent with previously reported 
6- month analyses.
Conclusions After ≥2 years of follow- up, avelumab 
showed prolonged efficacy and acceptable safety in 
patients with platinum- treated advanced/metastatic 
urothelial carcinoma, including high- risk subgroups. 
Survival appeared longer in patients who responded within 
3 months. Long- term safety findings were consistent with 
earlier reports with avelumab treatment in this patient 
population.

INTRODUCTION
Patients with advanced urothelial cancer 
(UC) who have disease progression after 
platinum- based chemotherapy have a poor 
prognosis. Established factors that predict 
shorter overall survival (OS) include Eastern 
Cooperative Oncology Group performance 
status (ECOG PS) ≥1, hemoglobin level 
<100 g/L and presence of liver metastasis; 
these factors are used to determine the Bell-
munt risk score.1 Other factors associated 
with high- risk disease or poor response to 
chemotherapy include upper tract disease,2 
renal insufficiency,3 older age4 and albumin 
level.5 6

Antibodies that bind to programmed cell 
death protein 1 (PD-1) or its ligand (PD- L1) 
are clinically active treatments for patients 
with advanced UC.7–14 Avelumab, an anti- 
PD- L1 antibody, has shown antitumor activity 
and acceptable safety in a range of advanced 
solid tumors.9 10 15–18 In a subgroup of 161 
patients with platinum- treated, advanced/
metastatic UC enrolled in a large phase I 
trial (JAVELIN Solid Tumor), the objective 
response rate (ORR) after ≥6 months of 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9409-1836
http://orcid.org/0000-0001-9455-6744
http://orcid.org/0000-0002-6569-2912
http://crossmark.crossref.org/dialog/?doi=10.1136/jitc-2020-001246&domain=pdf&date_stamp=2020-10-03


2 Apolo AB, et al. J Immunother Cancer 2020;8:e001246. doi:10.1136/jitc-2020-001246

Open access 

follow- up was 17% and responses occurred across various 
subgroups.10 These data led to the accelerated approval 
of avelumab by the US Food and Drug Administration in 
this setting.19

In studies of checkpoint inhibitors, the identification 
of potential surrogate end points for OS has been a topic 
of high interest across multiple tumor types. Systematic 
reviews and meta- analyses have concluded that, although 
responders to checkpoint inhibitors tend to have longer 
OS than non- responders, including patients with UC, 
the correlation was weak.20–22 However, few studies have 
assessed whether early response is associated with longer 
OS in UC. A retrospective analysis of first- line chemo-
therapy for UC concluded that early response may not 
predict OS.23 However, in studies of second- line avelumab 
in patients with other cancers (metastatic Merkel cell 
carcinoma or unresectable mesothelioma), objective 
response achieved within 2–3 months was associated 
with longer OS compared with patients without an early 
response.24 25

Here, we report an updated analysis of avelumab in 
patients with previously treated UC with a minimum of 
24 months of follow- up. We also report exploratory post 
hoc analyses evaluating high- risk subgroups and the asso-
ciation between early response and long- term outcomes.

METHODS
Study design and procedures
JAVELIN Solid Tumor (NCT01772004) was a phase I, 
open- label, multicohort trial assessing avelumab mono-
therapy for various solid tumors. The study design and 
full methodology in UC cohorts have been reported previ-
ously.10 Briefly, patients with locally advanced or meta-
static urothelial carcinoma, disease progression following 
platinum- based chemotherapy or platinum ineligible, 
and no prior immunotherapy, received avelumab 10 mg/
kg by 1 hour intravenous infusion every 2 weeks until 
confirmed disease progression, unacceptable toxicity or 
other protocol- specified criteria for withdrawal occurred. 
Premedication with an antihistamine (diphenhydramine 
or equivalent) and acetaminophen was administered 
30–60 min prior to each avelumab infusion. Dose modi-
fications of avelumab (reductions or increases) were not 
permitted. Tumor response and progression were assessed 
per Response Evaluation Criteria in Solid Tumors V.1.1 
by a blinded independent review committee. In explor-
atory post hoc analyses, clinical activity was assessed in 
subgroups defined by standard baseline characteristics 
or characteristics associated with high- risk disease or 
poor response to chemotherapy. PD- L1 expression in 
tumor samples was assessed using a research- only assay 
(Dako PD- L1 IHC 73-10 pharmDx), and PD- L1+ status 
was defined prospectively as expression on ≥5% of tumor 
cells, consistent with previous analyses.9 10 Adverse events 
(AEs) were graded according to National Cancer Insti-
tute Common Terminology Criteria for Adverse Events 
V.4.0. Immune- related AEs (irAEs) were identified using 

a prespecified list of Medical Dictionary for Regulatory 
Activities preferred terms, followed by comprehensive 
medical review using predefined criteria. Infusion- related 
reactions (IRRs) and related events were identified via an 
expanded definition that included prespecified Medical 
Dictionary for Regulatory Activities terms (IRR, drug 
hypersensitivity, anaphylactic reaction, hypersensitivity 
and type 1 hypersensitivity) occurring on the day of or the 
day after the infusion, in addition to signs and symptoms 
of IRR that occurred on the day of infusion and resolved 
within 2 days.

The primary end point for this study was the occur-
rence of dose- limiting toxicities during the first 3 weeks 
of avelumab treatment in the dose- escalation part of the 
study (reported previously),26 and best overall response 
per RECIST V.1.1, adjudicated by independent end 
point review committee, in efficacy expansion cohorts. 
Secondary end points included duration of response 
(DOR), progression- free survival (PFS), OS, tumor PD- L1 
expression and safety.

Statistical analysis
Time- to- event end points (DOR, PFS and OS) were 
analyzed using the Kaplan- Meier method. For post hoc 
subgroup analyses, ORR (proportion of patients with a 
complete response (CR) or partial response (PR)) and 
disease control rate (DCR; proportion of patients with CR, 
PR, stable disease (SD) or non- CR/non- progressive disease 
(PD)) were analyzed using event proportions, and DCR 
and PFS were assessed as sensitivity analyses. Additionally, 
a sensitivity analysis was performed for post hoc subgroups 
based on continuous covariates, including creatinine 
clearance and albumin concentration; an automated cut- 
off search was applied using recursive partitioning to test 
the robustness of cut- offs selected.27 This data- mining 
approach conditionally partitions the covariate space that 
best predicts the end point of interest. DCR was selected 
to avoid redundancy and use classification tree models. 
The partition algorithm selected the input variable that 
had the strongest association with disease control and 
implemented a binary split in the selected input variable; 
this process was repeated recursively. Post hoc analysis 
of the association between time to response (TTR) and 
DOR or OS was performed using landmark Kaplan- Meier 
analysis. Associations were assessed visually using a scatter 
plot matrix for TTR, DOR, PFS and OS (data not shown). 
Subgroups were defined based on whether response 
occurred by week 7 (first tumor assessment ±5 days; DOR 
analysis) or by 3 months (12 weeks; second tumor assess-
ment ±5 days; OS analysis), and analyses included only 
those patients who remained on study at the defined 
time point. Univariate and multivariate Cox regression 
model analyses were also performed (data not shown). 
Following methodology based on previously published 
studies, further OS analyses were carried out that defined 
separate categories for patients with early response versus 
SD/late response versus other patients, and for patients 
who continued treatment beyond PD versus patients who 
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discontinued treatment when PD occurred.28 OS analyses 
were confirmed by supplementary analyses, including 
one using an alternative landmark definition (week 7, as 
above) and another that excluded patients who were not 
evaluable by blinded IRC.

RESULTS
Patient characteristics and disposition
Between September 3, 2014, and March 15, 2016, 329 
patients with advanced/metastatic UC were screened 
for enrollment into two study cohorts; of those, 249 
met eligibility criteria and received avelumab (table 1; 
online additional file 1). Detailed patient character-
istics for the pooled population have been reported 
previously.10 Briefly, median age was 68 years (range 
30–89 years), most patients were male (178 (71.5%)), 
and 124 (49.8%) had received ≥2 prior lines of 
therapy for advanced disease. At data cut- off on April 
10, 2018, median follow- up was 31.9 months (range 
24–43 months). Patients received a median of six 
doses of avelumab (range 1–93 doses) for a median of 
2.8 months (range 0.5–42.8 months). Twelve patients 
(4.8%) remained on treatment at last follow- up. The 
most common reason for treatment discontinuation 
was disease progression (155 (62.2%)); other reasons 
were AEs (39 (15.7%)), death (13 (5.2%)), withdrawal 
of consent (13 (5.2%)), protocol non- compliance (2 
(0.8%)) and other reasons (15 (6.0%)). Consistent 
with the approved label of avelumab and a previous 
report,10 seven platinum- naïve patients were excluded 
from efficacy analyses but were included in safety 
analyses.

Antitumor activity
Of 242 postplatinum patients, 40 had a confirmed 
response (CR in 10 (4.1%); PR in 30 (12.4%)), resulting 
in an ORR of 16.5% (95% CI 12.1% to 21.8%; online 
additional file 2). Data for best overall response were 
missing or not assessable in 43 patients (17.8%; no post-
baseline tumor assessment in 35, postbaseline assessment 
but response not evaluable in 2, stable disease of insuffi-
cient duration in 5 and non- evaluable with PD >12 weeks 
after study assessment in 1). Median TTR was 2.7 months 
(range 1.3–11.0 months). At last follow- up, response was 
ongoing or considered SD in 20 of 40 responding patients 
(50.0%; online additional file 3A). Median DOR was 20.5 
months (95% CI 9.7 months to not estimable), and the 
estimated proportion of responses lasting ≥12 months 
was 65.4% (95% CI 47.0% to 78.8%). Of 198 evaluable 
patients with a baseline and on- study tumor assessment, 
54 (27.3%) had tumor shrinkage of ≥30% (online addi-
tional file 3B). In patients with ≤1 (n=118), 2 (n=73) or 
≥3 (n=51) previous lines of therapy for advanced disease, 
ORRs (95% CIs) were 19.5% (12.8% to 27.8%), 16.4% 
(8.8%% to 27.0%) and 9.8% (3.3% to 21.4%), respec-
tively. Median PFS was 1.6 months (95% CI 1.4 to 2.7 
months), and PFS rates at 6 and 12 months were 26.5% 

(95% CI 20.9% to 32.5%) and 16.8% (95% CI 11.9% 
to 22.4%), respectively (figure 1A). Median OS was 7.0 
months (95% CI 5.9 to 8.5 months), and OS rates at 12 

Table 1 Patient demographics and baseline characteristics
Characteristic N=249

Median age (range), years 69.0 (30–89)

  <75, n (%) 176 (70.7)

  ≥75, n (%) 73 (29.3)

Sex, n (%)

  Male 178 (71.5)

  Female 71 (28.5)

ECOG PS, n (%)

  0 88 (35.3)

  1 161 (64.7)

Median time since first diagnosis (range), months 20.4 (1.9–289.2)

Median time since diagnosis of metastatic disease 
(range), months

12.0 (0.6–70.7)

Prior platinum therapy, n (%)

  Cisplatin 153 (61.4)

  Carboplatin 122 (49.0)

No. of prior lines for advanced disease*

  ≤1, n (%) 119 (47.8)

  2, n (%) 72 (28.9)

  ≥3, n (%) 52 (20.9)

  Median (range) 2 (0–6)

Site of primary tumor, n (%)

  Upper tract (renal pelvis/ureter) 58 (23.3)

  Lower tract (bladder/urethra) 191 (76.7)

Visceral metastasis at baseline, n (%)†

  Present 210 (84.3)

  Absent 39 (15.7)

Liver metastasis at baseline, n (%)

  Present 84 (33.7)

  Absent 165 (66.3)

Renal function, n (%)

  CrCl ≥60 mL/min 132 (53.0)

  CrCl <60 mL/min 113 (45.4)

  Missing 4 (1.6)

Albumin level, n (%)

  <35 g/L 46 (18.6)

  ≥35 g/L 203 (81.5)

Bellmunt risk score, n (%)

  0 58 (23.3)

  1 114 (45.8)

  2 59 (23.7)

  3 18 (7.2)

Tumor PD- L1 expression (≥5% cut- off), n (%)

  Positive 85 (34.1)

  Negative 135 (54.2)

  Not evaluable 29 (11.6)

Baseline was defined as ≤28 days prior to the first dose of study treatment.
*Excludes platinum- naïve patients.
†Defined as metastasis in any non- lymph node site.
CrCl, creatinine clearance; ECOG PS, Eastern Cooperative Oncology Group 
performance status; PD- L1, programmed cell death ligand 1.

https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
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and 24 months were 35.9% (95% CI 29.9% to 42.0%) and 
20.1% (95% CI 15.2% to 25.4%), respectively (figure 1B).

PD-L1 biomarker analysis
For PD- L1 expression, 214 patients (88.4%) were evalu-
able, of whom 84 (39.3%) had PD- L1+ tumors and 130 
(60.7%) had PD- L1− tumors. Efficacy findings in PD- L1 
subgroups are shown in online additional files 3B and 4.

High-risk subgroup analyses
Responses to avelumab occurred in all subgroups defined 
by individual risk factors (figure 2). Factors associated 
with a higher ORR compared with respective comparator 
subgroups were absence of baseline visceral or liver metas-
tases, older age (≥75 years) and high albumin (≥35 g/L). 
ORRs were similar within subgroups defined by renal 
function (creatinine clearance <60 or ≥60 mL/min) and 
tumor location (upper vs lower tract). In patients with 
a Bellmunt prognostic (or risk) score of 0, 1, 2 or 3,1 
ORRs (95% CI) were 22.2% (12.0% to 35.6%), 21.4% 
(14.2%% to 30.2%), 6.9% (1.9% to 16.7%) and 0% (0% 
to 18.5%), respectively. DCR and PFS were analyzed in 
selected subgroups (online additional files 5 and 6). 
Similar to ORR analyses, no difference in DCR or PFS was 
found between subgroups defined by renal function or 
tumor location, and patients without baseline liver metas-
tases had a higher DCR and longer PFS than those with 
liver metastases. In contrast to ORR analyses, subgroups 
defined by age or albumin level showed no differences 
in DCR or PFS. Data- driven cut- off searches yielded no 
new relevant subgroups, and cut- offs found using recur-
sive partitioning were similar to predefined cut- offs (data 
not shown).

Association between early response and long-term outcomes
In a post hoc exploratory analysis comparing DOR in 
patients who had achieved an objective response (CR or 
PR) either by week 7 (first tumor assessment; n=15) or 
after that time point (n=25), the median DOR was 25.9 
months (95% CI 9.0 months to not estimable) vs 20.5 
months (95% CI 8.1 months to not estimable), respec-
tively. CIs were large due to the small sample size. Post 
hoc landmark analyses were also performed to assess the 
association between response by 3 months of treatment 
(second tumor assessment) and OS. In patients who had 
an objective response by this time point, the median dura-
tion of OS beyond 3 months was not reached (95% CI 18.9 
months to not estimable) vs 7.1 months (95% CI 5.2 to 9.0 
months) in patients who did not respond by 3 months 
(figure 3). To investigate this observation in more detail, 
patients without response by 3 months were further cate-
gorized according to whether they had SD by 3 months 
and/or achieved a later response, or whether their best 
response was PD or not evaluable; median duration of 
OS beyond 3 months in these subgroups was 9.5 months 
(95% CI 6.5 to 14.4 months) and 4.3 months (95% CI 2.8 
to 7.1 months), respectively (figure 3). Further analyses 
found that OS was similar between patients with PD who 
continued treatment beyond investigator- confirmed PD 
and those who did not (figure 3), although this anal-
ysis might be biased because the decision to continue 

Figure 1 Survival in postplatinum patients after median 
duration of follow- up of 31.9 months (range 24–43 months). 
(A) Progression- free survival (PFS) and (B) overall survival 
(OS); n=242.

Figure 2 Objective response rates (ORRs) in selected high- 
risk and poor- prognosis subgroups. *Prespecified subgroups. 
†Lung, liver or bone metastases.

https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
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Figure 3 Landmark analysis of overall survival beyond 3 months in postplatinum patients according to objective response 
(complete or partial response (CR/PR)) at 3 months. (A) Comparison of patients with (i) CR/PR by 3 months or (ii) no CR/PR by 
3 months. (B) Comparison of patients with (i) CR/PR by 3 months, (ii) CR/PR after 3 months or stable disease (SD) by 3 months 
or (iii) best response of progressive disease (PD; before/after 3 months) or not evaluable. (C) Comparison of patients with (i) CR/
PR by 3 months, (ii) CR/PR after 3 months or SD by 3 months, (iii) best response of PD with end of treatment at PD or (iv) best 
response of PD with treatment beyond progression. NR, not reached.
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treatment would have also been based on patient char-
acteristics at the time of PD. OS findings were confirmed 
by a sensitivity analysis that used an earlier landmark time 
point (7 weeks).

Safety
Safety findings were consistent with the 6- month anal-
ysis of this population (N=249).10 Treatment- related AEs 
(TRAEs) of any grade occurred in 177 patients (71.1%), 
which included 11 additional patients compared with 
the 6- month analysis (online additional file 7). Grade 
≥3 TRAEs occurred in 29 patients (11.6%; 8 additional 
patients compared with the 6- month analysis). The most 
common grade ≥3 TRAE was fatigue (four (1.6%)); all 
other grade ≥3 TRAEs occurred in one to two patients 
only. irAEs occurred in 51 patients (20.5%; 17 additional 
patients compared with the 6- month analysis), including 
12 (4.8%) who had grade ≥3 events (online additional 
file 8). The most commonly occurring categories of irAEs 
(any grade) were immune- related rash (28 (11.2%), 
including various rash/pruritus AEs) and immune- 
related thyroid disorders (13 (5.2%), including hypothy-
roidism, hyperthyroidism and blood thyroid- stimulating 
hormone increased). IRRs and related events (based 
on an expanded definition) occurred in 78 patients 
(31.3%), including grade ≥3 events in three (1.2%). 
Treatment- related death occurred in one patient (0.4%), 
due to pneumonitis in a patient with ongoing, treatment- 
unrelated Clostridium difficile colitis and diverticulitis, as 
reported previously.

In an exploratory post hoc analysis, frequencies of 
the TRAEs examined were generally similar in high- risk 
patient subgroups compared with the overall population 
(table 2). In particular, patients with renal insufficiency 
or upper tract disease did not experience significant 
increases in serum creatinine, patients with liver metas-
tases did not have an increased risk of hepatic events, and 
incidences of pneumonitis, gastrointestinal events (diar-
rhea and colitis), endocrine events (hypothyroidism and 
adrenal insufficiency) and IRRs were not elevated in any 
subgroup examined.

DISCUSSION
In this updated analysis with ≥2 years of follow- up, 
avelumab showed durable antitumor activity in patients 
with previously treated advanced UC. The confirmed 
ORR in postplatinum patients was 16.5%, including CR 
in 4.1%. The median DOR was 20.5 months, and 65.4% 
of responses were maintained for ≥12 months. Since this 
trial was initiated, the therapeutic landscape in advanced 
UC has changed following the regulatory approval of 
avelumab and four other anti- PD- L1/PD-1 agents in the 
USA and other countries. The efficacy of avelumab cannot 
be compared directly with other agents because of differ-
ences in patient populations, time frames of enrollment 
and study designs; however, ORRs appear to be consistent 
across approved anti- PD- L1/PD-1 agents in the postplat-
inum setting.7 8 11 13 Although the ORR with avelumab was 

Table 2 Treatment- related adverse events and infusion- related reactions in high- risk subgroups

All patients
(N=249)

High- risk subgroups

Liver 
metastases 
(n=84)

Renal 
insufficiency 
(n=113)

Upper tract 
disease 
(n=58)

Elderly 
(n=73)

Low 
albumin
(n=46)

Renal events, n (%)

  Increased creatinine 25 (10.0) 7 (8.3) 12 (10.6) 3 (5.2) 8 (11.0) 5 (10.9)

  Renal/urinary disorders 72 (28.9) 22 (26.2) 30 (26.5) 16 (27.6) 23 (31.5) 11 (23.9)

Pneumonitis, n (%) 9 (3.6) 2 (2.4)* 2 (1.8) 2 (3.4) 2 (2.7) 3 (6.5)

Gastrointestinal events, n (%)

  Diarrhea 55 (22.1) 19 (22.6) 25 (22.1) 10 (17.2) 16 (21.9) 4 (8.7)

  Colitis 1 (0.4) 0 0 0 1 (0.4) 0

Hepatic events, n (%)

  Increased AST level 18 (7.2) 11 (13.1) 9 (8.0) 2 (3.4) 5 (6.8) 3 (6.5)

  Increased ALT level 9 (3.6) 4 (4.8) 6 (5.3) 1 (1.7) 5 (6.8) 3 (6.5)

  Autoimmune hepatitis 1 (0.4) 0 0 0 0 0

Endocrine events, n (%)

  Hypothyroidism 11 (4.4) 1 (1.2) 2 (1.8) 3 (5.1) 2 (2.7) 1 (2.2)

  Adrenal insufficiency 2 (0.8) 1 (1.2) 1 (0.9) 1 (1.7) 0 0

Infusion- related reaction, n (%) 60 (24.1) 23 (27.4) 23 (20.4) 15 (25.9) 21 (28.8) 13 (28.3)

*One patient died due to pneumonitis.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
https://dx.doi.org/10.1136/jitc-2020-001246
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numerically higher in patients with PD- L1+ versus PD- L1− 
tumors (23.8% vs 12.3%, respectively), ORRs in both 
subgroups exceeded the historical, ~10% ORR benchmark 
for postplatinum chemotherapy11 29 and median OS was 
similar between subgroups. In phase III trials of other anti- 
PD-1/PD- L1 agents in the postplatinum setting, PD- L1 
expression was not found to be a predictive biomarker.11 13 
In first- line treatment of patients with cisplatin- ineligible 
UC, however, agents approved as monotherapy without 
prior chemotherapy (atezolizumab and pembrolizumab) 
are indicated only for patients with PD- L1+tumors.

In the exploratory post hoc analyses, avelumab showed 
antitumor activity in subgroups defined by characteris-
tics associated with a poor prognosis or high- risk disease, 
suggesting that various known prognostic factors are 
not associated with response to avelumab. Compared 
with the overall population, ORRs with avelumab were 
numerically lower in patients with liver or visceral metas-
tases or low albumin levels, but not in patients with low 
creatinine clearance levels or upper tract disease. Histor-
ically, patients with these characteristics have had poor 
outcomes with chemotherapy1 6 30; thus, avelumab and 
other anti- PD-1/PD- L1 agents should be considered as 
treatment options for these patients. Unlike ORR find-
ings, DCRs and PFS were similar in subgroups defined 
by albumin level. From a statistical perspective, trying to 
identify subgroups of patients with enhanced treatment 
effects introduces a high probability of finding false 
positives, particularly when there are no adjustments 
for multiple testing. To reduce the risk of false positives, 
subgroups should be defined prior to analysis, or a specific 
data- driven selection procedure should be predefined.27 
For these analyses, a tree- based cut- off search with recur-
sive partitioning was used. Despite using these established 
approaches, findings from the post hoc analyses should 
be interpreted with caution.

In other exploratory landmark analyses, there was 
no difference in response durability with avelumab in 
patients with response by week 7 compared with those who 
had a later response. However, treatment response (PR or 
CR) by 3 months appeared to be associated with longer 
OS than SD or later response (after 3 months), and OS 
in both subgroups was longer than in those who did not 
respond or achieve SD. Nevertheless, we also observed 
that some patients had long durations of stable disease 
with avelumab and some benefitted from continued treat-
ment beyond initial RECIST- defined progression. Given 
the hypothesis- generating nature and limitations of the 
exploratory analyses, patients should remain on treat-
ment until disease progression or unacceptable toxicity, 
per US FDA or local labeling.

With extended follow- up, avelumab continued to 
show an acceptable safety profile, including a low rate 
of grade ≥3 TRAEs, and there were no new safety signals 
compared with an earlier analysis in this population or 
studies of avelumab in other tumor types. Additionally, 
occurrence of TRAEs in high- risk subgroups was consis-
tent with the overall patient population.

Overall, these findings confirm the efficacy and 
safety seen in prior analyses of avelumab in patients 
with advanced UC and disease progression following 
platinum- based therapy. Initial results from this study led 
to a randomized phase III trial (JAVELIN Bladder 100; 
NCT02603432) to assess avelumab plus best supportive 
care as maintenance therapy versus best supportive care 
alone in patients with advanced UC without disease 
progression after 4–6 cycles of first- line platinum- based 
chemotherapy. It has been reported that the trial met its 
primary end point by showing significantly longer OS in 
the avelumab arm versus control arm (median 21.4 vs 
14.3 months, respectively; HR 0.69 (95% CI 0.56 to 0.86); 
p=0.0005).31 Together, these findings provide a further 
illustration of the clinical activity of avelumab in the treat-
ment of advanced UC. Following the regulatory approval 
of avelumab as first- line maintenance and its inclusion in 
treatment guidelines,19 32 33 it is likely that an increasing 
proportion of patients with advanced UC will receive 
avelumab in the first- line maintenance setting.
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