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Abstract 

Background:  To evaluate patient-reported outcomes with ramucirumab plus docetaxel, a regimen which improved 
progression-free survival in platinum-refractory advanced urothelial carcinoma (aUC).

Methods:  RANGE—a randomized, double-blinded, phase 3 trial in patients with platinum-refractory aUC. Ramu‑
cirumab (10 mg/kg) plus docetaxel (75 mg/m2) or placebo plus docetaxel were administered every 21 days until 
disease progression or unacceptable toxicity. Patients received maximum 10 cycles of docetaxel. European Organiza‑
tion for Research and Treatment of Cancer Quality of Life Questionnaire C30 (EORTC QLQ-C30) and EuroQoL five-
dimensions (EQ-5D-5L) were administered at baseline, start of each cycle, and 30-day follow-up visit. A ≥ 10-point 
change in QLQ-C30 scores was considered meaningful. Rates of improved/stable scores were compared between 
treatment arms using Fisher’s exact test. Time to deterioration (TtD) was estimated and compared using Kaplan–Meier 
estimation and log-rank test.

Results:  Of the 530 patients, ~ 97% patients in each arm provided baseline QLQ-C30 data. On-treatment compli‑
ance was ≥ 88% for first 8 cycles. Mean baseline QLQ-C30 scores were similar between arms, with global quality of life 
(QoL), fatigue, pain, and insomnia having greatest impairment. Postbaseline rates of improved/stable QLQ-C30 scores 
were similar between treatment arms except for greater improvement in pain score with ramucirumab. TtD of QLQ-
C30 scales favored ramucirumab arm. Baseline EQ-5D-5L index and visual analogue scale scores were similar between 
arms, followed by relatively stable on-treatment scores. EQ-5D-5L scores worsened at post-discontinuation follow-up 
visit.

Conclusions:  Ramucirumab plus docetaxel did not negatively impact QoL compared with docetaxel alone in 
platinum-refractory aUC. Improved TtD and tumor associated rates of pain favored ramucirumab treatment.

Clinical trail registration:  NCT02426125. https​://clini​caltr​ials.gov/ct2/show/NCT02​42612​5. Date of registration: April 
24th 2015
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Background
Advanced/metastatic urothelial carcinoma (UC), includ-
ing carcinomas arising in the bladder, urethra, ureter, 
and/or renal pelvis, has a poor prognosis. Median sur-
vival is approximately 12–14  months with standard 
first-line platinum-based chemotherapy for advanced/
metastatic disease [1]. Despite approvals of various tar-
geted therapies for platinum-refractory advanced UC, 
most patients have limited treatment options as they 
experience disease progression. Ramucirumab plus doc-
etaxel has shown higher response rate and improved 
progression-free survival (PFS) compared to placebo 
plus docetaxel in the platinum-refractory population [2, 
3]. In the refractory setting, quality of life (QoL) is an 
important factor in the treatment decision-making pro-
cess for patients with cancer where symptom palliation is 
the primary goal of therapy [4, 5]. Monitoring of QoL via 
patient-reported symptoms is also associated with better 
outcomes than observed with usual care [6].

UCs overexpress the vascular endothelial growth fac-
tor (VEGF) ligand and its receptor, vascular endothelial 
growth factor receptor (VEGFR)-2 [7, 8]. Ramucirumab 
(a human IgG1 monoclonal antibody and a VEGFR-2 
antagonist) [9, 10] plus docetaxel improved PFS (hazard 
ratio [HR] = 0.757; 95% confidence interval [CI] [0.607, 
0.943]) compared with placebo plus docetaxel in the ran-
domized phase 3 trial for platinum-refractory advanced 
UC (RANGE; NCT02426125) [2]. Whereas other antian-
giogenic drugs have failed thus far in refractory UC [1, 
11, 12]. Patients treated in the ramucirumab arm also 
had a numerically higher objective response rate (24.50%, 
95% CI [18.80, 30.30] vs 14.0%, 95% CI [9.40, 18.60]) [2]. 
Although not statistically significant, overall survival 
(OS) at the final analysis favored the ramucirumab arm 
(HR = 0.887; 95% CI [0.724, 1.086]; p = 0.25) [3]. The 
most frequent adverse events (AEs) of any grade reported 
for both the ramucirumab and placebo arms were fatigue 
(39.1% vs 36.2%), alopecia (23.6% vs 30.6%), diarrhea 
(23.6% vs 16.6%), decreased appetite (22.1% vs 17.0%), 
nausea (22.1% vs 14.0%), and stomatitis (23.2% vs 9.0%). 
Of these AEs, only fatigue had an incidence of ≥ 5% for 
grade 3/4 (7.0% vs 6.0%). On-study, treatment-related 
deaths were relatively rare (8 [3.0%] and 5 [2.0%], respec-
tively) [3]. Overall, the proportion of patients with AEs 
receiving ramucirumab plus docetaxel was similar to 
the proportion of patients with AEs in the placebo plus 
docetaxel arm. No new safety signals were detected for 

ramucirumab plus docetaxel, and the safety profile was 
considered manageable [2].

The impact of treatment on QoL is not widely reported 
in refractory advanced UC (aUC), particularly for chem-
otherapy and anti-VEGFR-2 drug combination therapies. 
Therefore, we assessed the patient-reported outcomes 
(PROs) as secondary endpoints in the RANGE trial to 
evaluate the benefit-risk profile of the addition of ramu-
cirumab to docetaxel from the patient perspective [3]. 
We hypothesized that patients would experience more 
symptomatic improvement without experiencing detri-
ment in QoL.

Methods
Study design
The RANGE trial design and the outcome of its primary 
endpoint were previously published [2]. The trial was 
conducted during July 2015 and April 2017 and approved 
by appropriate review boards/ethics committees and fol-
lowed the principles outlined in the Declaration of Hel-
sinki. All patients provided written informed consent. 
This study adhered to the CONSORT guidelines.

Patient eligibility criteria
Eligibility criteria included patients with Eastern Coop-
erative Oncology Group (ECOG) performance status of 
zero or one and whose advanced disease progressed dur-
ing or ≤ 14 months after first-line platinum-based chem-
otherapy. Patients may have also received one checkpoint 
inhibitor therapy prior to enrollment onto RANGE, in 
which case prior platinum-containing chemotherapy 
in ≤ 24  months was allowed. Patients were excluded if 
they had received a taxane previously [2].

Eligible patients were randomized to receive doc-
etaxel (75 mg/m2, intravenously [IV]) plus ramucirumab 
(10  mg/kg, IV) or docetaxel plus placebo, administered 
on day 1 of each 21-day cycle. Randomization was strati-
fied by geographic region (North America, East Asia, 
or Europe/other), ECOG performance status at base-
line (0 or 1), and visceral metastasis (present or absent). 
Ramucirumab treatment continued until there was 
documented disease progression, toxicity or intolerance 
requiring discontinuation, withdrawal of consent, or non-
compliance. Docetaxel could continue, if no prespecified 
discontinuation criteria were met, for up to six cycles 
with an additional four cycles allowed if an adequate 
treatment response was observed. Tumor responses were 
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assessed using Response Evaluation Criteria in Solid 
Tumors (RECIST) v1.1 [13].

Outcomes and assessments
Assessment of PROs, a secondary endpoint of the 
RANGE trial, was conducted through use of the Euro-
pean Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire C30 (EORTC QLQ-C30), 
version 3 and the EuroQoL five-dimensions, 5 level (EQ-
5D-5L) questionnaire, which measure QoL (functional 
domains and symptoms) and health status, respectively 
[14, 15]. Patients completed the questionnaires only 
if there were cross-culturally validated translations in 
which they were fluent. Prior to any extensive contact 
with clinical personnel, patients were asked to complete 
the questionnaires at baseline, prior to the start of each 
cycle, and within 30  days after treatment discontinua-
tion (follow-up). QLQ-C30 data were scored according to 
the EORTC guidelines, using a 0–100 scale with higher 
scores for global QoL and functional scales representing 
better QoL and lower scores for symptom scales repre-
senting less burden. A ≥ 10-point change was considered 
clinically meaningful [16]. EQ-5D-5L index values were 
based on the value set for England with a range of -0.281 
to 1, with zero representing death and one representing 
perfect health [17]. Additionally, patients indicated their 
current health status by marking on a visual analogue 
scale (VAS) ranging from 0 (worst-imaginable health 
state) to 100 (best-imaginable health state) [15].

Statistical analysis
Analyses were conducted in the intention-to-treat (ITT) 
population except for descriptive statistics that were 
limited to the number of patients who provided data at 
a given assessment. Compliance rates were calculated 
based on the number of patients expected to provide data 
at a given assessment (i.e., those patients still receiving 
study therapy). Descriptive statistics were used to sum-
marize data, including change from baseline as well as for 
the EQ-5D-5L scores. QLQ-C30 scores were classified as 
improved or worsened if change from baseline was ≥ 10 
points; change < 10 points was classified as stable. For 
each scale at each postbaseline assessment, the propor-
tion of patients with improved or stable scores was com-
pared using the Fisher’s exact test. Time to sustained 
deterioration (TtD) was defined as time from randomiza-
tion date to first worsening of ≥ 10 points with no sub-
sequent non-worsened assessment relative to baseline. If 
there were no subsequent assessments, the patient was 
classified as deteriorated. The follow-up assessment after 
treatment discontinuation could not be considered as a 
subsequent non-worsened assessment. Patients without 
deterioration were censored at the last non-deteriorated 

assessment. Kaplan–Meier method was used to esti-
mate the probability of TtD, and unstratified log-rank 
test was used to investigate significance between treat-
ment groups. Univariable Cox regression analysis was 
performed to test the association of treatment with TtD. 
No adjustments were made for multiplicity, but p-val-
ues < 0.05 were used to identify potential trends. These 
analyses discussed here were performed on the ITT pop-
ulation at the time of the OS database lock [3]. All the 
analyses were conducted using SAS software (SAS, Ver-
sion 9.1.2 or higher).

Results
RANGE patients and questionnaire compliance
In the randomly assigned patients (N = 530, ITT popula-
tion) from the 727 screened for eligibility (Fig. 1), base-
line characteristics were similar between treatment 
arms (Table  1). At baseline, 254 (96.6%) of patients in 
the ramucirumab arm and 260 (97.4%) in the placebo 
arm provided QLQ-C30 and EQ-5D-5L data (Table  2). 
For the first 8 cycles, compliance was ≥ 88% for both 
the QLQ-C30 and EQ-5D-5L, (Table 2). The most com-
mon reasons for noncompliance were failure by the site 
to administer and patient refusal to complete the ques-
tionnaires (Fig.  1). At the post-discontinuation follow-
up visit, compliance was lower overall, with 52–54% of 
patients providing data. When grouped by those who 
provided data at follow-up and those who did not, the 
groups were similar in baseline patient characteristics, 
time on therapy, BOR, and reasons for discontinuation.

Descriptive summaries
Mean baseline scores for both questionnaires were simi-
lar between treatment arms (Table 3). With high scores 
being favorable for global QoL and functional domains of 
the QLQ-C30, the lowest mean scores were reported for 
global QoL, indicating the domain with greatest impair-
ment at baseline. With low scores being favorable for 
symptoms, the highest mean scores were reported for 
fatigue, pain, and insomnia, indicating the symptoms of 
greatest burden at baseline.

When considering high-level assessment of QoL and 
health status, no clear differences were observed between 
the treatment arms for changes in mean scores from 
baseline of the QLQ-C30 global QoL scale, EQ-5D-5L 
index, and EQ-5D-5L VAS (Fig.  2a–c). Although scores 
within arms worsened over time, the mean changes for 
on-treatment assessments were small. Similar patterns 
of no differences between arms in changes from baseline 
were observed for the other QoL scales, with the excep-
tion of pain (Additional file  1: Figure S1). For the func-
tional scales, worsened scores over time were observed 
for physical and role functioning. For symptom scales, 
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fatigue, dyspnea, and diarrhea had the greatest worsen-
ing over time. In the case of pain, improved scores were 
observed in the ramucirumab arm over the first five 
cycles, while scores worsened in the placebo arm. Addi-
tional file  1: Figure S2 summarizes the distribution of 
EQ-5D-5L responses over time. At baseline, the highest 
levels of impairment (i.e., moderate or more severe) were 
reported for pain/discomfort. In general, the distribu-
tions of responses for all dimensions were similar over 
time for on-treatment assessments (Additional file  1: 
Figure S2A-E). For all scales, change from baseline was 
worst at the post-discontinuation follow-up assessment. 
Thus, in general, findings of the QLQ-C30 and the EQ-
5D-5L were consistent.

Time to sustained deterioration
Results for TtD of QLQ-C30 scales are summarized in 
Fig.  3. The HR was < 1 for all scales (range 0.76–0.96), 
indicating a trend towards longer TtD in the ramu-
cirumab arm. Kaplan–Meier figures are presented 
for those scales with ˂65% censoring of events (Addi-
tional file  1: Figure S3A-I). Median TtD for global QoL 
was 6.9  months (95% CI 4.2  months—8.9  months) vs. 
4.6 months (95% CI 3.5 months—5.5 months) (HR 0.88, 
95% CI 0.7–1.2).

Rates of improved or stable scores
The proportion of patients whose QoL scores improved, 
remained stable, or deteriorated from baseline at each 
postbaseline assessment are shown in Fig.  4, for the 
scales with the greatest impairment at baseline; Addi-
tional file 1: Figure S4 depicts these results for all other 
scales. For each scale, rates of improved/stable were 
similar between treatment arms in early cycles. Of note, 
a higher proportion of patients in the ramucirumab arm 
had either improved or stable pain scores at cycles 4, 5, 
and 7 compared to the placebo arm (Fig.  4d). Indeed, 
across all cycles, the pain scale, relative to the other scales 
(Fig. 3a and Additional file 1: S4), exhibited consistency 
with respect to having the greatest proportion of patients 
with improvement in pain within the ramucirumab arm.

Exploratory analyses
Considering all prespecified analyses, the consistency of 
the pain results prompted an exploratory analysis evalu-
ating the association with best overall response to treat-
ment (Fig.  5). Because the global QoL scale provides 
the most holistic assessment, it was similarly evaluated. 
During the first four cycles, the range of patients achiev-
ing complete response (CR)/partial response (PR) with 

Fig. 1  Patient disposition. n = number of patients
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improved global QoL was 17.6–25.0% for ramucirumab 
and 10.8–21.6% for placebo; the range for patients with 
stable disease (SD) was 9.6–17.3% for ramucirumab 
and 10.0–21.8% for placebo (Fig.  5a). During the first 
four cycles, the range of patients achieving CR/PR with 

Table 1  Baseline demographics and  disease 
characteristics

DOC docetaxel, ECOG Eastern Cooperative Oncology Group, mo months, n 
number of patients, PL placebo, RAM ramucirumab

Data are n (%), unless otherwise indicated

For a full list of patient demographics and disease characteristics at baseline in 
the intention-to-treat population [2]

RAM + DOC
(n = 263)

PL + DOC
(n = 267)

Median age, years (range) 65 (34–86) 66 (32–83)

Male 213 (81) 215 (81)

Race

White 203 (77) 204 (76)

Asian 54 (20) 61 (23)

ECOG performance status

0 121 (46) 125 (47)

1 139 (53) 142 (53)

Geography

North America 24 (9) 24 (9)

East Asia 53 (20) 57 (21)

Europe/Other 186 (71) 186 (70)

Primary tumor site

Bladder 180 (68) 177 (66)

Urethra 7 (3) 6 (2)

Renal pelvis 39 (15) 42 (16)

Ureter 33 (13) 37 (14)

Other 1 (< 1) 5 (2)

Sites of metastases

Lymph node only 41 (16) 42 (16)

Visceral 182 (69) 188 (70)

Liver 78 (30) 69 (26)

Lung 98 (37) 121(45)

Bone 56 (21) 53 (20)

Hemoglobin < 10 g/dL 34 (13) 36 (13)

Patients with time since previous chemo-
therapy < 3mo

115 (44) 126 (47)

Bellmunt risk factors

0 88 (33) 93 (35)

1 105 (40) 109 (41)

2 64 (24) 57 (21)

3 6 (2) 8 (3)

Prior neoadjuvant or adjuvant therapy 87 (33) 107 (40)

Prior platinum-based therapy:

Cisplatin 161 (61) 189 (71)

Carboplatin 97 (37) 77 (29)

Prior immune checkpoint inhibitor 17 (7) 28 (10)

Table 2  EORTC QLQ-C30 and  EQ-5D-5L compliance rates 
from  baseline through  cycle 8 and  30-day follow-up (ITT 
population)

DOC docetaxel, EORTC QLQ-C30 European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire C30, EQ-5D-5L EuroQoL five-
dimensions, ITT intention-to-treat, PL placebo, RAM ramucirumab

Data are presented as number/total number (%)

For compliance, the total number is the number expected to complete at the 
assessment time point

On-treatment compliance reporting is truncated at cycle 8, but similar rates 
were reported for later cycles

The median number of cycles administered in both treatment arms was 4

Assessment 
time point

QLQ-C30 EQ-5D-5L

RAM + DOC
(n = 263)

PL + DOC
(n = 267)

RAM + DOC
(n = 263)

PL + DOC
(n = 267)

Baseline 254/263 (97) 260/267 (97) 254/263 (97) 260/267 (97)

Cycle 1 214/229 (93) 226/237 (95) 212/229 (93) 225/237 (95)

Cycle 2 159/165 (96) 159/165 (96) 158/165 (96) 159/165 (96)

Cycle 3 139/147 (95) 133/138 (96) 136/147 (93) 133/138 (96)

Cycle 4 114/126 (90) 100/105 (95) 114/126 (90) 100/105 (95)

Cycle 5 108/114 (95) 88/94 (94) 107/114 (94) 88/94 (94)

Cycle 6 79/87 (91) 64/71 (90) 83/87 (95) 63/71 (89)

Cycle 7 64/68 (94) 52/59 (88) 66/68 (97) 52/59 (88)

Cycle 8 52/56 (93) 36/41 (88) 51/56 (91) 36/41 (88)

Follow-up 116/215 (54) 119/231 (52) 113/215 (53) 121/231 (52)

Table 3  Baseline Scores (Mean [standard deviation])

DOC docetaxel, EORTC QLQ-C30 European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire C30, EQ-5D-5L EuroQoL 
five-dimensions, n number of patients, PL placebo, QoL quality of life, RAM 
ramucirumab, SD standard deviation, VAS visual analogue score
a  For the EORTC QLQ-C30, high scores are favorable for functional domains and 
global QoL; low scores are favorable for symptoms
b  For the EQ-5D-5L, high scores are favorable. The range for Index Score is -0.281 
to 1 and the range for VAS is 0 to 100 (higher scores are favorable)

RAM + DOC (n = 263) PL + DOC (n = 267)

EORTC QLQ-C30 Scalesa

 Global QoL 62.0 (22.9) 60.8 (21.4)

 Physical functioning 75.9 (22.4) 74.2 (21.7)

 Role functioning 73.3 (29.5) 72.1 (29.9)

 Emotional functioning 76.0 (22.4) 75.0 (21.2)

 Cognitive functioning 85.9 (18.3) 84.6 (20.3)

 Social functioning 74.6 (28.8) 71.2 (30.2)

 Fatigue 33.1 (25.9) 36.0 (24.8)

 Nausea/vomiting 8.0 (16.1) 9.0 (17.5)

 Pain 32.0 (31.1) 33.8 (30.7)

 Dyspnea 17.4 (24.6) 17.9 (25.4)

 Insomnia 27.7 (30.9) 28.8 (29.9)

 Appetite loss 22.4 (29.2) 23.3 (31.9)

 Constipation 21.0 (28.3) 24.6 (30.0)

 Diarrhea 8.1 (16.6) 6.3 (16.0)

 EQ-5D-5L Index Scoreb 0.77 (0.23) 0.78 (0.19)

 EQ-5D-5L VAS 67.2 (21.7) 67.3 (18.7)
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improved pain was 29.4–30.9% for ramucirumab and 
13.5–27.0% for placebo; the range for patients with SD 
was 17.3–28.8% for ramucirumab and 16.4–29.1% for 
placebo (Fig. 5b).

In general, a higher proportion of patients who 
achieved CR/PR had improved pain scores in the ramu-
cirumab arm versus the placebo arm. No apparent dif-
ference in pain palliation was seen between arms for 
patients who achieved SD. Similar results were observed 
for improved global QoL between ramucirumab versus 
placebo arms in patients who achieved CR/PR and SD 
(Fig. 5).

Discussion
QoL is of utmost importance when considering thera-
peutic options for patients in the palliative setting [4, 18]. 
There can be concerns when a second agent is added to 
chemotherapy if gains in efficacy are also accompanied 

by increased toxicity [19], such as in the RANGE study 
where there were numerically higher rates of any-grade 
diarrhea, decreased appetite, nausea, and stomatitis in 
the ramucirumab plus docetaxel arm compared with 
the placebo plus docetaxel arm [3]. Thus, evaluating the 
effects on QoL through PROs when ramucirumab plus 
docetaxel was compared to placebo plus docetaxel was 
a key secondary endpoint in the RANGE trial. While 
on therapy, patients in the placebo plus docetaxel arm 
generally maintained global QoL and health status. 
Results were similar for the ramucirumab plus docetaxel 
arm, suggesting no detrimental impact. Worsening at 
the 30-day follow-up visit in both treatment arms was 
potentially associated with the negative impact of dis-
ease progression, which was the most common reason 
for treatment discontinuation. The longer PFS was con-
sistent with trend for longer TtD in global QoL in the 
ramucirumab plus docetaxel arm. These findings may be 

Fig. 2  Mean change from baseline in the mean scores of the EORTC QLQ-C30 global QoL scale (a), EQ-5D-5L index (b) and visual analogue scale 
scores (c). DOC docetaxel, EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30, EQ-5D-5L 
EuroQoL five-dimensions, RAM ramucirumab, SD standard deviation, VAS visual analogue scale
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helpful when considering the value of delaying disease 
progression and the balance of benefit and risk of combi-
nation therapy from the patient perspective.

In our study, all of the more specific aspects of QoL 
were at least maintained in the ramucirumab plus doc-
etaxel arm relative to the placebo plus docetaxel arm. 
The strongest trend of delay in deterioration among the 
functional scales favoring ramucirumab plus docetaxel 
was for physical functioning which addresses mobil-
ity and self-care. Fatigue and insomnia were two of the 
most prominent symptoms reported by patients at base-
line. Changes in fatigue were similar between arms, 
with patients more likely to report worsening. Insom-
nia scores generally remained similar both between and 
within arms.

Of all of the dimensions assessed by the QLQ-C30 and 
the EQ-5D-5L, pain may be the one most closely asso-
ciated with disease symptoms and treatment efficacy, 
with less confounding by toxicity of treatment [20–22]. 

At baseline, the mean score for pain from the QLQ-
C30 indicated high levels of pain and < 30% of patients 
reported no pain or discomfort on the EQ-5D-5L. All 
analyses of pain from the QLQ-C30 suggested a differ-
ential effect between arms. In the descriptive summaries, 
mean scores generally improved for the ramucirumab 
plus docetaxel arm, but worsened for the placebo plus 
docetaxel arm. At later cycles, more patients in the ramu-
cirumab plus docetaxel arm reported improved or stable 
pain scores. The HR for TtD was 0.79 (95% CI 0.61, 1.0). 
In the exploratory analysis conducted, patients treated 
with ramucirumab plus docetaxel, who achieved a com-
plete or partial response, often reported improvement in 
pain. The observed relative benefit in pain palliation may 
be associated with the greater extent of tumor shrinkage 
among responders and longer duration of response seen 
in the ramucirumab plus docetaxel arm. The association 
of symptom palliation with tumor response in other pop-
ulations has been previously reported [23, 24].

Fig. 3  Time to sustained deterioration of QLQ-C30 scales. CI confidence interval; DOC docetaxel, EORTC QLQ-C30 European Organization for 
Research and Treatment of Cancer Quality of Life Questionnaire C30, N number of patients, HR hazard ratio, PL placebo, QoL quality of life; RAM 
ramucirumab. Forest plot of time to sustained deterioration, HRs (unstratified) for each functional and symptom scale are depicted. HRs were 
estimated using a Cox regression model. 2-sided p-values were based on normal approximation
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Recent phase 3 studies of immune checkpoint inhibi-
tors in similar study populations also assessed QoL [25, 
26]. Although trial designs differed, the control arms were 
single-agent chemotherapy, and QoL was assessed with 
the QLQ-C30. However, different analysis approaches 

limit comparisons across the studies. In general, chemo-
therapy-based regimens were associated with within-arm 
worsening in global QoL over time and checkpoint inhib-
itors were associated with no within-arm improvement 
or worsening. In KEYNOTE-045, the HR for time to first 

Fig. 4  Proportion of patients in ITT population with improved, stable or worsened QoL of the scales with greatest impairment at baseline. QoL 
quality of life, ITT intention-to-treat. For each scale at each postbaseline assessment, proportion of patients with improved or stable scores was 
compared using the Fisher’s exact test

Fig. 5  Proportion of patients with improvement in global QoL (a) and pain (b) scales among those patients with BOR of CR/PR or SD. BOR best 
overall response, CR complete response, DOC docetaxel, n number of patients, PL placebo, PR partial response, QoL quality of life; RAM ramucirumab, 
SD stable disease. For each scale at each postbaseline assessment, proportion of patients with improved or stable scores between treatment 
and placebo arms was compared using the Fisher’s exact test. PR/CR as BOR: RAM + DOC (n = 68) and PL + DOC (n = 37). SD as BOR: RAM + DOC 
(n = 104) and PL + DOC (n = 110)
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deterioration in global QoL was0.72, indicating a longer 
time to first deterioration for pembrolizumab compared 
to chemotherapy [25]. In IMvigor211, the HR for time to 
sustained deterioration in global QoL was not reported, 
but median values were the same for atezoluzimab and 
chemotherapy [26].The HR for time to sustained dete-
rioration in global QoL in RANGE was 0.887, trending 
for a longer time to deterioration for ramucirumab plus 
docetaxel compared to chemotherapy (docetaxel). In 
RANGE, the addition of ramucirumab to chemotherapy 
did not further worsen QoL but demonstrated within-
arm improvements in pain scores. Both RANGE and 
KEYNOTE-045 [25] observed a worsening of QoL asso-
ciated with disease progression. This supports our find-
ings that disease-related symptoms may have a more 
prominent effect on QoL in this setting.

This study used robust analytical methods. The analysis 
was prespecified and completion rate of questionnaires 
was high during the study. The ramucirumab and pla-
cebo groups were similar at baseline in PROs and patient 
and disease characteristics. This study showed no dete-
rioration of QoL with addition of ramucirumab, with 
consistency observed across QLQ-C30 global QoL scale, 
EQ-5D-5L index, and VAS scores. The completion rate at 
the post-discontinuation follow-up visit in our study was 
comparable to other studies in advanced cancer [27, 28].
In our study slightly more than half of patients provided 
post-discontinuation data, limiting the characterization 
of QoL and health status for that time period.

Limitations in the study include PRO instruments, 
patient characteristics, and incomplete follow-up data. 
Although cancer-specific and the most widely used in 
aUC trials, the QLQ-C30 is not specific to UC. No vali-
dated tumor-specific module to supplement the QLQ-
C30 is available for use to assess additional concerns of 
aUC patients [29, 30]. With the baseline eligibility crite-
rion of ECOG performance status of zero or one, there is 
less opportunity for patients to report improvements in 
PROs. As is common in advanced cancer trials, early dis-
continuation of patients results in non-random missing 
data; therefore, we attempted to minimize the impact by 
conducting cycle-by-cycle analysis to explore data trend 
instead of focusing on only certain cycle as a snapshot. 
We also made the general assumption that patients who 
discontinued therapy likely have worsened QoL, as might 
be expected with disease progression which was most 
common reason for study discontinuation. While PRO 
completion rates were lower at follow-up, characteris-
tics and outcomes of patients who provided follow-up 
data were similar to those who did not. However, despite 
these limitations, trends in differences between arms 
were observed that were consistent with other clinical 
outcomes.

As the term itself suggests, PROs are reported by 
patients themselves without any interpretation from a 
physician or anyone else. PROs can be used to support 
evaluation of response to treatment and to increase cli-
nician-patient engagement [31]. Integration of PROs to 
the care demonstrated a survival benefit in patients with 
cancer compared with patients undergoing usual care 
(median 31.2  months vs. median 26.0  months, p = 0.03) 
[6]. In addition, PROs provide patients with a mechanism 
to self-report symptoms, minimize a decline in QoL, 
reduce hospitalization and emergency room admissions, 
and prolonged time on chemotherapy [32]. As newer 
agents become available for aUC, PRO/QoL data should 
be provided to help clinicians make informed treatment 
decisions [33–35].

Conclusions
In summary, QoL outcomes of the phase 3 RANGE trial 
presented here provided additional insights regarding no 
negative impact of ramucirumab plus docetaxel on QoL 
compared with placebo plus docetaxel. The association 
of pain palliation with tumor response and disease con-
trol observed in this study may be used when considering 
therapeutic choices for advanced UC.
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