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Abstract.
BACKGROUND: The phase 3 RANGE trial found ramucirumab/docetaxel improved progression-free survival (PFS) versus
placebo/docetaxel (median 4.1 vs 2.8 months; hazard ratio [HR] = 0.757, p = 0.0118) for treatment of platinum-refractory
metastatic urothelial carcinoma (UC). Some patients received an immune checkpoint inhibitor (ICI) prior to RANGE. In
other studies, unselected patients with platinum-refractory UC exhibited an overall response rate (ORR) of 15–31% to ICIs.
OBJECTIVE: Efficacy and safety data from the subgroup of patients treated with prior ICI were examined using prespecified
analyses to compare outcomes between RANGE treatment arms.
METHODS: Randomized, double-blind RANGE study (n = 530) took place July 2015-April 2017 in 23 countries. Fortyfive patients (8.5%) received prior ICI. PFS was evaluated using the Kaplan-Meier method and unstratified Cox proportional
hazards model.
RESULTS: 17 ramucirumab/docetaxel arm, 28 placebo/docetaxel arm patients were treated with an ICI. The prior-ICI ramucirumab subgroup had worse Bellmunt scores at baseline versus placebo (score of 2-3 : 70.6% vs 25%, respectively). Most
patients (84.4%) received the ICI immediately following platinum and immediately prior to RANGE. ORR to prior ICI was
6.7% Responses were achieved by 5/17 (29.4%) on ramucirumab/docetaxel, compared to 2/28 (7.1%) on placebo/docetaxel.
Median PFS was 3.15 months on ramucirumab/docetaxel versus 2.73 months on placebo/docetaxel (HR = 0.786, 95%
CI = 0.404–1.528, p = 0.4877). The frequency of grade ≥ 3 adverse events was similar between arms. Limitations include
sample size and treatment setting of the analyzed population.
CONCLUSIONS: Ramucirumab/docetaxel may provide a clinical benefit with acceptable safety in the third-line setting for
metastatic UC patients whose disease has progressed on both prior platinum chemotherapy and ICI therapy.
Keywords: Immune checkpoint inhibitor, platinum-refractory, ramucirumab, urothelial carcinoma, VEGFR inhibitor

INTRODUCTION
Platinum-based chemotherapy remains the standard of care for patients with metastatic urothelial
carcinoma (UC) and good performance status;
however, most patients become platinum-refractory
and their subsequent management remains a challenge. Prognosis is poor for these patients, with
overall response rates (ORRs) <20% and overall
survival (OS) ranging from 6–9 months with taxane or vinflunine single-agent chemotherapy [1–3].
Five immune checkpoint inhibitors (ICIs) targeting the programmed death-ligand 1/programmed
death-1 (PD-L1/PD-1) axis have been approved
in platinum-refractory UC. Of these, only pembrolizumab has shown a significant OS benefit
compared to chemotherapy in a randomized phase
3 trial [4]. The remaining four ICIs were approved
based upon phase 1/2 or phase 2 response and
duration of response data with 15–31% ORRs in unselected patients [5–8]. Unfortunately, many of these
cases do not respond to PD-L1/PD-1–directed therapy, thus there is a significant unmet medical need
for patients progressing following platinum and ICI
therapies.
Ramucirumab is a fully human IgG1 monoclonal antibody VEGFR-2 antagonist. A combination
of ramucirumab and docetaxel was compared to
docetaxel and placebo in patients with platinumrefractory metastatic UC in the randomized,

double-blinded, phase 3, RANGE trial. The trial met
its primary progression-free survival (PFS) endpoint;
the ramucirumab arm significantly prolonged PFS
versus the placebo arm (median 4.1 mo [95% confidence interval (CI) = 3.0–4.5] vs 2.8 mo [2.6–3.0];
hazard ratio [HR] = 0.757, 95% CI = 0.607–0.943;
p = 0.0118). OS was not significantly improved
but did show a positive trend in favor of ramucirumab (median 9.4 mo [95% CI = 7.9–11.4] vs 7.9
mo [95% CI = 7.0–9.3]; stratified HR = 0.887 [95%
CI = 0.724–1.086], p = 0.2461) [9]. Due to the statistical gated design, the ORR was not formally tested
but showed a numerical improvement in the ramucirumab arm with non-overlapping CIs (24.5%, 95%
CI = 18.8–30.3 vs 14.0%, 9.4–18.6).
Of interest, patients who had received prior platinum and ICI inhibitor therapy were eligible for
RANGE. Due to limited availability of immune therapy at the time of enrollment (July 2015 through
April 2017), this subgroup represented only 45 of
the 530 patients. Pre-specified subgroup analyses are
presented herein.
PATIENTS AND METHODS
Study design and procedures
The design of the RANGE phase 3 trial (ClinicalTrials.gov, NCT02426125) has been reported
previously [10]. In brief, patients with advanced
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or metastatic UC who progressed during or after
platinum-based chemotherapy were enrolled. Previous treatment with one ICI was permitted. Patients
who had received an ICI were permitted to enroll if
they were ≤ 24 months from the end of a platinumcontaining regimen compared to ≤ 14 months from
the end of a platinum-containing regimen if they
had not received an ICI. Patients were ineligible
if they had received more than one prior systemic
chemotherapy in the relapsed or metastatic setting.
Patients were randomized (1 : 1) to receive docetaxel (75 mg/m2 ) (60 mg/m2 in Korea, Taiwan, and
Japan) and growth factor support with ramucirumab
(10 mg/kg) or placebo on day 1 of a 21-d cycle until
disease progression or other discontinuation criteria.
The primary endpoint was investigator-assessed PFS.
Secondary endpoints included OS, overall response
rate (RECIST v1.1) [11], and safety (NCI CTCAE v
4.0) [12]. Radiographic assessment occurred every 6
weeks. The trial conformed with the Declaration of
Helsinki and the International Conference on Harmonisation Guidelines for Good Clinical Practice.
The ethics committee of all participating trial centers
approved the protocol. All patients provided written
informed consent.
Statistical analyses
OS and PFS were evaluated by treatment arm
for the prior ICI patients using the Kaplan-Meier
method [13]. The unstratified Cox proportional hazards model was used to estimate HR and 95% CI
[14]. ORRs and adverse event rates were reported
descriptively.
RESULTS
Baseline characteristics
Forty-five of the 530 patients (8.5%) in the
intent-to-treat (ITT) population received a prior
ICI, 17 patients on the ramucirumab/docetaxel arm
and 28 patients on the placebo/docetaxel arm,
comprising the intent-to-treat, prior-ICI population (Fig. S1, Supplementary Information). Of this
patient population, 16 ramucirumab/docetaxel arm
patients and 27 placebo/docetaxel arm patients were
treated and comprise the safety prior-ICI population (Fig. S1, Supplementary Information). The
majority were male (77.8%), had a median age
of 66 years, were predominately white (88.9%),
and were from Europe/Other (71.1%) versus North
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Table 1
Baseline characteristics among patients with prior ICI by RANGE
treatment subgroups
Ramucirumab+
docetaxel
(n = 17)
66 (34–85)
12 (70.6)

Placebo+
docetaxel
(n = 28)
65 (47–77)
23 (82.1)

Median age, yr (range)
Male, n (%)
Race, n (%)
White
16 (94.1)
24 (85.7)
Asian
1 (5.9)
4 (14.3)
ECOG performance status, n (%)
0
1 (5.9)
12 (42.9)
1
16 (94.1)
16 (57.1)
Geography, n (%)
Europe
14 (82.4)
18 (64.3)
North America
2 (11.8)
6 (21.4)
East Asia
1 (5.9)
4 (14.3)
Primary tumor site, n (%)
Bladder
13 (76.5)
17 (60.7)
Renal pelvis
2 (11.8)
4 (14.3)
Ureter
2 (11.8)
5 (17.9)
Other
0
2 (7.1)
Duration of disease (months)a
Median
24.1
17.1
Interquartile range (Q3–Q1)
30.8 – 19.5
37.8 – 12.7
Number of metastatic sites, n (%)
1
2 (11.8)
6 (21.4)
2
6 (35.3)
11 (39.3)
3
3 (17.6)
8 (28.6)
4
4 (23.5)
0
5
2 (11.8)
1 (3.6)
Missing
0
2 (7.1)
Visceral metastasis, n (%)
Yes
14 (82.4)
20 (71.4)
Liver
10 (58.8)
7 (25.0)
Lung
8 (47.1)
15 (53.6)
Bone
5 (29.4)
5 (17.9)
Kidney
0
2 (7.1)
Adrenal gland
0
1 (3.6)
Spleen
1 (5.9)
1 (3.6)
Other
4 (23.5)
3 (10.7)
No
3 (17.6)
8 (28.6)
Lymph node only
2 (11.8)
3 (10.7)
Bellmunt risk factorsb , n (%)
0
1 (5.9)
10 (35.7)
1
4 (23.5)
11 (39.3)
2
12 (70.6)
6 (21.4)
3
0
1 (3.6)
a Defined as months from first diagnosis of cancer to randomization. b Bellmunt risk factors include an Eastern Cooperative
Oncology Group (ECOG) performance status > 0, presence of liver
metastases, and haemoglobin concentration < 10 g/dL.

America (17.8%) or East Asia (11.1%) (Table 1).
There was a higher percentage of patients on the
ramucirumab/docetaxel arm with a poorer prognosis compared to the placebo/docetaxel arm: baseline
Bellmunt risk factors score [15] of 2 or 3 was
70.6% compared to 25%, baseline Eastern Cooperative Oncology Group performance status (ECOG
PS) of 1 was 94.1% versus 57.1%, liver metastases
were present in 58.8% compared to 25.0%, and 3 or
more metastatic sites were present in 52.9% versus
32.1% of patients (with available data). The median
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duration of disease, defined as months from first
diagnosis of cancer to randomization, was longer in
the ramucirumab/docetaxel versus placebo/docetaxel
arms (24.1 mo, interquartile range [IQR] = 19.5–30.8
mo vs 17.1 mo, IQR = 12.7–37.8).
Prior ICI therapies
Most patients (84.4%) received the ICI immediately following platinum and immediately prior
to RANGE. Most patients received atezolizumab
or pembrolizumab (Table 2). Median duration of
the prior ICI therapy was 3.0 months versus 3.8
months, with ORRs to prior ICI therapy of 5.9%
versus 7.1%, for the ramucirumab/docetaxel arm and
placebo/docetaxel arm, respectively (Table 2).
Efﬁcacy measures
Five of the 17 (29.4%) ramucirumab/docetaxel
arm patients had a partial response (PR) as the
best overall tumor response, with a 47–76% reduction in tumor size (Table 3, Fig. 1). Six additional
patients (35.3%) had stable disease (SD), for a
disease control rate (PR+SD) of 64.7%. Response
to ramucirumab/docetaxel appeared independent of
metastatic disease site (Fig. 1, lower panel). Fewer
responses were seen in the placebo/docetaxel arm
with partial responses in 7.1% of patients (2/28
patients); the stable disease rate was 57.1% (16/28
patients) for a disease control rate (PR+SD) of 64.2%.
Duration of response was longer on the ramucirumab

arm (median 4.9 mo; 95% CI = 3.9–6.7) than the
placebo arm (median 3.5 mo: 95% CI = 2.8–4.2)
(Table 3). Tumor response in both arms was similar in
upper and lower UC. Four of the 5 responders on the
ramucirumab arm had a Bellmunt risk factors score
of 2 (Table 3). Duration of treatment for each patient
on both treatment arms is summarized in Figure S2
(Supplementary Information).
Median PFS was 3.15 months on ramucirumab/
docetaxel and 2.73 months on placebo/docetaxel
(HR = 0.786, 95% CI = 0.404–1.528, p = 0.4877)
(Table 4; Fig. S3, Supplementary Information). At 3
and 6 months, the estimated proportion of patients
who were progression free was 53.8% and 31.4%
on the ramucirumab/docetaxel arm, respectively, and
31.1% and 11.7% on the placebo/docetaxel arm,
respectively (Table 4). OS was 8.90 months on
the ramucirumab/docetaxel arm and 8.11 months
on the placebo/docetaxel arm (HR = 1.227, 95%
CI = 0.630–2.390, p = 0.5445) (Table 4; Fig. S3, Supplementary Information).
Safety
Exposure to RANGE treatment, ramucirumab
or placebo and docetaxel, was similar between
treatment arms for the prior ICI subgroups (Table
S1). The median duration of therapy was 10.8 weeks
(IQR = 6.0–25.4) for ramucirumab arm patients
and 12.0 weeks (IQR = 7.0–19.0) for placebo arm
patients.
The frequency of any grade and grade ≥ 3
treatment-emergent adverse events (TEAEs) was

Table 2
Summary of prior ICI by RANGE treatment subgroups

Prior ICI, n (%)
Atezolizumab (anti-PD-L1)
Pembrolizumab (anti-PD-1)
BGBA317 (anti-PD-1)
Durvalumab (anti-PD-L1)
Durvalumab and tremelimumab (anti- CTLA-4)
Nivolumab (anti-PD-1)
Median duration of prior ICI, mo (IQR)
Tumor response to ICI, n (%)
Complete Response (CR)
Partial Response (PR)
Stable Disease (SD)
Progressive Disease
Overall response, n (%)
Disease control (CR/PR/SD), n (%)

Ramucirumab+
docetaxel
(n = 17)

Placebo+
docetaxel
(n = 28)

10 (58.8)
5 (29.4)
1 (5.9)
1 (5.9)
0
0
3.0 (1.5–5.5)

11 (39.3)
10 (35.7)
1 (3.6)
2 (7.1)
1 (3.6)
3 (10.7)
3.8 (2.8–5.7)

0
1 (5.9)
4 (23.5)
12 (70.6)
1 (5.9)
5 (29.4)

0
2 (7.1)
8 (28.6)
18 (64.3)
2 (7.1)
10 (35.7)

Abbreviations: ICI = immune checkpoint inhibitor; IQR = interquartile range; mo = month;
PD-1 = programmed death-1; PD-L1 = programmed death-ligand 1.
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Table 3
Tumor response to RANGE treatments of prior ICI patients

Overall tumor response, n (%)
Complete response
Partial response
Stable disease
Progressive disease
Non-evaluable
Overall response rate, n (%)
Disease control rate, n (%)
Duration of response
Median, 95% CI (mo)
Patients with UC of the upper tract
Overall response, n (%)
Patients with UC of the lower tract
Overall response, n (%)
By number of Bellmunt risk factors d
Overall response, n / total no. of patients with
given number of Bellmunt risk factors (%)
0
1
2
3

Ramucirumab+
docetaxel
(n = 17)a

Placebo+
docetaxel
(n = 28)a

0
5 (29.4)
6 (35.3)
3 (17.6)
3 (17.6)
5 (29.4)
11 (64.7)

0b
2 (7.1)
16 (57.1)
7 (25.0)
3 (10.7)
2 (7.1)
18 (64.3)

4.9 (3.9–6.7)
(n = 4)
1 (25.0)
(n = 13)
4 (30.8)

3.5 (2.8–4.2)
(n = 9) c
1 (11.1)
(n = 17) c
1 (5.9)

0 / 1 (0)
1 / 4 (25)
4 / 12 (33.3)
0 / 0 (0)

1 / 10 (10)
1 / 11 (9.1)
0 / 6 (0)
0 / 1 (0)

Abbreviations: CI = confidence interval; UC = urothelial carcinoma. a One of 17 patients on
the ramucirumab arm and 1 among 28 on the placebo arm received no study treatment. b At
the time of PFS datalock, one placebo arm patient was categorized as complete response
at cycle 6. The next response assessment was in cycle 9 and this patient was recorded as
a nontarget progressive disease. Per RECIST criteria, the overall response for this patient
must therefore be a partial response rather than a complete response. c The UC of 2 patients
on the placebo arm was denoted as “Other” rather than upper or lower. d The Bellmunt risk
factors were Eastern Cooperative Oncology Group performance status > 0, presence of liver
metastases, and haemoglobin < 10 g/dl.

Fig. 1. Waterfall plot depicting best percent change from baseline in tumor size and best overall tumor response for prior-ICI patients
by RANGE treatment arm. The prior-ICI patient population is shown by RANGE treatment arm, ramucirumab/docetaxel (left) and
placebo/docetaxel (right), with the graph depicting the best relative change in tumor size (%) and tumor response (see color key). Patients on
each treatment arm were assigned an identification number; the same patient numbers are reflected in Figure S2, Supplemental Information.
The chart below each Waterfall plot indicates the sites of metastases for each patient. Abbreviations: PD = progressive disease; PR = partial
response; SD = stable disease.
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Table 4
Progression-free survival and overall survival of prior-ICI patient subgroups in response to RANGE treatments
Ramucirumab +
docetaxel (n = 17)
Progression-free survival (PFS)
Median, mo (95% CI)
p-value, 2-sided, log-rank, unstratified
Hazard ratio (unstratified) (95% CI)
3-mo PFS rate, % (95% CI)
6-mo PFS rate, % (95% CI)
Overall survival (OS)
Median, mo (95% CI)
p-value, 2-sided, log-rank, unstratified
Hazard ratio (unstratified) (95% CI)
3-mo OS rate, % (95% CI)
6-mo OS rate, % (95% CI)
9-mo OS rate, % (95% CI)

Placebo +
docetaxel (n = 28)

3.15 (1.84–6.60)

2.73 (1.64–2.79)
0.4877
0.786 (0.404–1.528)
53.8 (26.8–74.8)
31.1 (14.8–48.9)
31.4 (10.3–55.4)
11.7 (3.0–27.0)

8.90 (2.99–11.86)

8.11 (4.99–12.85)
0.5445
1.227 (0.630–2.390)
75.0 (46.3–89.8)
81.2 (60.5–91.7)
62.5 (34.9–81.1)
64.9 (43.3–80.0)
50.0 (24.5–71.0)
44.6 (25.0–62.5)

Abbreviation: CI = confidence interval; mo = month.

similar between arms in the prior-ICI safety population (Table 5; Table S2, Supplementary Information).
Grade 3–5 neutropenia, diarrhea, and mucosal
inflammation were only seen in the ramucirumab
arm, albeit with low patient numbers: 2, 3, and 2,
respectively. The incidence of grade 3-4 adverse
events of special interest (AE-SIs) was similar on the
two treatment arms: 12.5% ramucirumab and 11.1%
placebo. However, some low-grade AE-SIs including epistaxis at 25.0% versus 3.7% and proteinuria at
18.8% versus 0% occurred more frequently on the
ramucirumab arm versus the placebo arm, respectively (Table 5). There were no deaths on treatment
or within 30 days of treatment discontinuation that
were considered related to study treatment (Table S2,
Supplementary Information).

DISCUSSION
This pre-planned RANGE subgroup analysis
assessed the impact on outcomes and safety of
ramucirumab added to docetaxel after disease progression on both platinum and ICI therapy. For
most of these patients (84.4%), the ICI therapy
was administered after progression on platinum,
thus the ramucirumab/placebo plus docetaxel treatment was a third-line treatment regimen. Third-line
treatments for metastatic UC have not been thoroughly explored, although several trials are currently
ongoing [16]. There are no completed randomized
third-line phase 3 trials of metastatic UC treatments,
and third-line phase 2 trials are limited by size and
potential patient population selection bias. As ICI
treatment for metastatic UC patients has become

routine as second-line therapy, and results from frontline phase 3 trials evaluating ICI monotherapy and
platinum combination approaches are expected in
the near future, questions arise as to the efficacy
and safety of post-ICI progression treatments. At
the same time, there is an awareness that as disease progresses, there is an increase in tumor burden
and usually a decline in performance status. Patients
treated in the third-line setting tend to be frail, more
vulnerable to drug-related side effects, and have
disease that is increasingly refractory to additional
therapies.
Among the 45 patients who received immunotherapy prior to their participation in the RANGE
trial, the 17 patients randomized to the ramucirumab/docetaxel arm exhibited a numerically
higher ORR than the 28 patients randomized
to the placebo/docetaxel arm. Additionally, the
ramucirumab-treated subgroup had a longer duration of response than the placebo group. Likewise,
PFS and the 3- and 6-month PFS rates directionally favored the ramucirumab-treated arm, mirroring
the results in the full population. OS was similar
between treatment arms and similar to the results
for the full RANGE population. This indication of
a ramucirumab benefit occurred despite the ramucirumab arm having a higher percentage of patients
with poorer prognosis (assessed by Bellmunt risk
factors, metastatic burden, and presence of liver
metastases) and lower response rate to their prior
ICI therapy (6-7% response compared to the 13–31%
response observed in phase 2 and 3 trials with ICI
therapies) [4–6, 8, 17, 18]. While the small sample size limits measurement of statistical differences,
the ramucirumab arm showed the same directional
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Table 5
Treatment-emergent adverse events and adverse events of special interest of prior-ICI patient subgroups in response to RANGE treatmentsa

Treatment-emergent adverse
events (TEAEs), n (%)
≥1 TEAE
Blood and lymphatic disorders
Anemia
Febrile neutropenia
Neutropenia
Gastrointestinal disorders
Diarrhea
Nausea
Stomatitis
Constipation
Vomiting
Abdominal pain
Dysphagia
General disorders
Fatigue
Edema peripheral
Asthenia
Mucosal inflammation
Pyrexia
Malaise
Infections
Urinary tract infection
Oral candidiasis
Metabolism disorders
Decreased appetite
Musculoskeletal/connective tissue disorders
Myalgia
Nervous system disorders
Dysgeusia
Peripheral sensory neuropathy
Skin and subcutaneous tissue disorders
Alopecia
Onycholysis
Rash
Adverse events of special interest (AE-SIs)
Any AE-SI
Bleeding/hemorrhage
Epistaxis
Gastrointestinal hemorrhage
Hematuria
Hemoptysis
Vaginal hemorrhage b
Hypertension
Congestive heart failure
Proteinuria
Arterial thromboembolic events
Venous thromboembolic evetns
Renal failure

Ramucirumab+docetaxel
(n = 16)
Any Grade
Grade 3/4/5

Placebo+docetaxel
(n = 27)
Any Grade
Grade 3/4/5

16 (100)

11 (68.8)

27 (100)

21 (77.8)

4 (25.0)
2 (12.5)
2 (12.5)

1 (6.3)
2 (12.5)
2 (12.5)

8 (29.6)
4 (14.8)
1 (3.7)

3 (11.1)
4 (14.8)
0

9 (56.3)
6 (37.5)
5 (31.3)
3 (18.8)
3 (18.8)
2 (12.5)
2 (12.5)

3 (18.8)
0
0
0
0
0
0

5 (18.5)
5 (18.5)
6 (22.2)
6 (22.2)
3 (11.1)
1 (3.7)
1 (3.7)

0
0
0
0
0
0
0

5 (31.3)
4 (25.0)
3 (18.8)
3 (18.8)
3 (18.8)
2 (12.5)

0
0
0
2 (12.5)
0
0

16 (59.3)
2 (7.4)
4 (14.8)
0
6 (22.2)
0

1 (3.7)
0
0
0
0
0

6 (37.5)
3 (18.8)

2 (12.5)
0

6 (22.2)
1 (3.7)

3 (11.1)
0

7 (43.8)

1 (6.3)

7 (25.9)

0

2 (12.5)

0

3 (11.1)

0

3 (18.8)
2 (12.5)

0
0

0
1 (3.7)

0
0

3 (18.8)
2 (12.5)
2 (12.5)
Any Grade
10 (62.5)
7 (43.8)
4 (25.0)
1 (6.3)
1 (6.3)
1 (6.3)
1 (25.0)
1 (6.3)
0
3 (18.8)
0
1 (6.3)
2 (12.5)

0
0
0
Grade 3/4/5
2 (12.5)
0
0
0
0
0
0
1 (6.3)
0
0
0
0
1 (6.3)

7 (25.9)
2 (7.4)
3 (11.1)
Any Grade
8 (29.6)
4 (14.8)
1 (3.7)
0
3 (11.1)
0
0
2 (7.4)
1 (3.7)
0
1 (3.7)
2 (7.4)
2 (7.4)

0
1 (3.7)
0
Grade 3/4/5
3 (11.1)
1 (3.7)
0
0
1 (3.7)
0
0
0
1 (3.7)
0
0
1 (3.7)
0

table includes those TEAEs occurring in ≥ 10% of patients on the ramucirumab arm and all AE-SIs. b Denominator adjusted because
gender-specific event for females; n = 4 for both treatment arms.

a The

results as the full RANGE population for efficacy
measures.
Safety measures assessed in the post-ICI subgroups were like those of the full RANGE population,
including the incidence rate of grade 3–5 TEAEs on

the ramucirumab arm (68.8% for the post-ICI population and 65.1% for the full RANGE population). In
general, those TEAEs with greater incidence among
the full RANGE population (both arms) also occurred
more frequently among the post-ICI subgroups. How-
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ever, the incidence of three ramucirumab arm TEAEs
appeared greater in the post-ICI subgroup relative
to the incidence exhibited by the ramucirumab arm
of the entire population. Any grade urinary tract
infection was 37.5% in the ramucirumab arm of the
post-ICI subgroup versus 12.8% in the full RANGE
population; grade 3/4 urinary tract infection was
12.5% in the ramucirumab arm of the post-ICI subgroup versus 4.3% in the full RANGE population
(Table 5) [9]. In a similar fashion, mucosal inflammation (any grade: 18.8% vs 5.4%; grade 3/4 : 12.5%
vs 1.2%) and diarrhea (any grade: 56.3% vs 32.2%;
grade 3/4 : 18.5% vs 3.5%) were more commonly
observed in the ramucirumab arm of the post-ICI subgroup than in the full RANGE population. For each
of these TEAEs, the placebo arm post-ICI patients
exhibited incidence like that of the full population. Of
course, it must be noted that the number of patients in
the ramucirumab post-ICI subgroup was low (n = 16)
and the smaller sample size increases the magnitude
of variability in incidence rates. Additional clinical data will be needed to establish if this is a real
trend. Notably, a phase 1 trial of ramucirumab and
pembrolizumab demonstrated no increase in toxicity over each agent individually [19], However, given
the approximate 30-d terminal half-life of checkpoint
inhibitors, there exists the potential for interaction,
not only from a pharmacokinetic standpoint, but also
from a pharmacodynamic one as well.
The prespecified post-ICI subgroup analyses
described here are limited by more than patient
number. As mentioned, the treatment arms for both
post-ICI subgroups were not balanced with respect
to prognostic factors. In addition, the treatment arms
were imbalanced in that the ramucirumab arm also
had a longer median duration of disease and an
imbalance in the type of prior ICI therapy, with
the ramucirumab arm having a higher percentage of
patients receiving atezolizumab and other anti-PD-L1
therapy. This difference may also impact the analyses as shown by a recent meta-analysis of the pivotal
second-line metastatic UC trials that found evidence
of efficacy and safety differences between anti-PDL1 inhibitors and anti-PD-1 inhibitors [20].
Overall, these results are of interest in that
responses were achieved, and adverse events
appeared manageable for this subgroup of RANGE
patients. Efficacy and safety in this subgroup were
consistent with the overall ITT population in RANGE
[10] and support ramucirumab/docetaxel activity in
the third-line setting for metastatic UC patients
whose disease has progressed on both prior platinum

chemotherapy and ICI therapy. Studies are ongoing
evaluating the combination of platinum, gemcitabine,
and ICI therapy for first-line therapy with anticipated results in the near future. If such a triplet
were to become a future standard of care, the results
of this subgroup in RANGE may be considered
as hypothesis-generating for treatment options following a first-line chemotherapy plus ICI regimen.
However, given the limited sample size and treatment setting of the analyzed population, additional
prospective trials are necessary to confirm these findings.
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