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Background: Palonosetron is an effective antiemetic in chemotherapy-induced nausea and vomiting 
(CINV), but has yet to be studied in the radiation setting. The purpose of the present study was to investigate 
the efficacy and safety of palonosetron in the prophylaxis of radiation-induced nausea and vomiting (RINV). 
Methods: Patients without existing nausea and vomiting undergoing palliative radiotherapy to sites with 
emetic risk were prescribed palonosetron 0.5 mg orally before the start of radiation treatment, and every 
other day until completion of treatment. Patients were followed up in acute (day 1 of treatment to day 1 after 
treatment) and delayed phases (days 2–10 after treatment). The primary endpoint was control of vomiting. 
Complete control was defined as no use of rescue medication and no episodes of nausea or vomiting. 
Secondary endpoints included control of nausea and quality of life (QOL). QOL was assessed with the 
Functional Living Index—Emesis and the European Organisation for Research and Treatment of Cancer 
QOL Questionnaire—Core 15 Palliative (C15-PAL). 
Results: In all evaluable patients (n=75), complete control of vomiting was 93.3% in the acute phase and 
93.2% in the delayed phase. Complete control of nausea was 74.7% in the acute phase and 74.0% in the 
delayed phase. 
Conclusions: Results suggest improved control in RINV compared to historical reports with first 
generation serotonin receptor antagonists (RA). A randomized study will be needed to confirm this finding. 
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Introduction

A common disease- and treatment-related side effect, nausea 
and vomiting remains a prevalent and distressing issue for 
patients with cancer, despite improved understanding of 
prevention and treatment of emesis in the past two decades. 
The volume of research on radiation-induced nausea and 
vomiting (RINV) is dwarfed by that of its counterpart—

chemotherapy-induced nausea and vomiting (CINV). 
This gap in knowledge and its translation into clinical 
practice is evident: in current antiemetic guidelines, with 
RINV recommendations lacking similar strength as those 
in CINV (1); in international patterns of practice, with 
poor risk estimation and non-adherence to guidelines  
wor ldwide  (2 ) ;  and  in  pa t i en t  exper ience ,  w i th 
reports of insufficient antiemetic treatment and high  
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incidence of RINV (3). 
Several large observational studies in patients without 

anti-emetic treatment have reported incidences of RINV 
at approximately 30–40% overall, and 50–80% in those 
who receive abdominal radiation (3,4). It is postulated that, 
similar to the mechanism of CINV, radiation induces nausea 
and vomiting by damaging the gastrointestinal mucosa, 
releasing serotonin, activating 5-hydroxytryptamine 3  
(5-HT3) receptors and sending a signal to the brainstem 
to produce the response (5). Left untreated, prolonged 
emesis can impede on physical and social functioning, with 
worrisome impact on appetite, nutrition, and weight (6-8). 
In the clinical context, emesis may lead to treatment delay 
or termination, or affect compliance with other therapies, 
compromising efficacy (9). 

In an effort to elucidate appropriate treatment of RINV, 
the American Society of Clinical Oncology (ASCO), 
Multinational Association of Supportive Care in Cancer/
European Society for Medical Oncology (MASCC/
ESMO), and the National Comprehensive Cancer Network 
(NCCN) have compiled anti-emetic guidelines for this 
particular patient population, endorsing prophylactic 
and rescue regimens with various agents including 
5-HT3 receptor antagonists (RA), dopamine RAs and 
dexamethasone (10-12). For treatment areas carrying 
moderate (60–90%) emetic risk (upper abdomen), MASCC 
recommends prophylaxis with a 5-HT3 RA and optional 
dexamethasone. For low (30–60%) emetic risk (head and 
neck, thorax, pelvis), they recommend prophylaxis or 
rescue with dexamethasone, a dopamine RA or 5-HT3. 
Similarly, the NCCN recommends two first-generation 
5-HT3 RAs (ondansetron or granisetron), with or without 
dexamethasone (12). Other proposed predictive treatment 
factors (e.g., concomitant chemotherapy) and patient 
factors (e.g., age, sex, prior chemotherapy) of RINV are 
acknowledged in the guidelines, however not accounted for 
in risk estimation. 

A second generation 5-HT3 RA, palonosetron (Aloxi®), 
is characterized by a higher selective binding affinity and a 
longer half-life of 40 hours, compared to its predecessors 
ondansetron and granisetron (13). Its efficacy and safety in 
the chemotherapy setting is well-established. A systematic 
review and meta-analysis conducted by Popovic et al. 
observed palonosetron to be statistically superior to first 
generation 5-HT3 RAs in several endpoints, including 
the percentage of patients achieving complete response 
(no emetic episode/use of rescue medication), complete 

control (no emetic episode/use of rescue medication and 
no more than mild nausea), no emesis, no nausea, and no 
use of rescue medication (14). Owing to its pharmacology, 
palonosetron is the only 5-HT3 RA at present to have a 
specific indication for the prevention of delayed CINV (15). 

The efficacy and safety of palonosetron has yet to be 
studied in the radiation setting. The purpose of this pilot 
study was to evaluate control rates of emesis in patients 
without pre-existing nausea and vomiting treated with 
palliative radiotherapy and prophylactic palonosetron. 

Methods 

Patients and treatment

Patients were eligible if they were undergoing palliative 
radiotherapy to sites categorized as moderate or low risk 
for RINV by the cooperative guidelines from MASCC/
ESMO. Only patients without nausea, vomiting, or anti-
emetic use at baseline were included. The study was 
approved by the hospital research ethics board and Health 
Canada. All patients provided informed consent. Patients 
who had received cranial radiation or chemotherapy 
within 7 days preceding the start of radiotherapy, or were 
scheduled to receive such treatments during or within 10 
days of study treatment were ineligible. Patients were not 
eligible if they were scheduled to receive corticosteroid 
treatment within 48 hours preceding, during or within 
10 days following radiotherapy. Patients with poor 
performance status [Karnofsky Performance Status (KPS) 
<40] were excluded. 

Patients received radiation with one of the three 
following dose/fractionation schedules: 8 Gray (Gy) in 
1 fraction, 20 Gy in 5 fractions or 30 Gy in 10 fractions. 
Patients were pre-medicated with 0.5 mg of palonosetron 
orally, at least 1 hour prior to the first fraction of radiation 
treatment, and every other day until the completion of 
radiation treatment. Patients were to receive palonosetron 
on weekends and holidays within the scheduled treatment 
to ensure continuous coverage. 

Using a two-sided binomial hypothesis test with a 
target significance level of 5%, a sample size of 60 would 
be required to detect a complete control of vomiting at 
85% with palonosetron compared to a historical complete 
control of vomiting at 70% with ondansetron. This sample 
size achieved 80% power to detect the difference between 
70–85%. With a 20% drop-out rate, it was calculated that 
75 patients would be enrolled. 
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Data collection

Patient demographic and medical information were 
collected including age, sex,  primary cancer site, 
performance status, previous and concurrent systemic 
therapies, and prescribed radiation treatment.

Patients completed a daily diary at baseline, every 
day during radiation treatment (including weekends and 
holidays) and for 10 days post-treatment. The daily diary 
assessed vomiting, nausea, diarrhea, the interference of 
any existing RINV in their daily life, as well as their use of 
anti-emetics. Nausea, vomiting and diarrhea were rated by 
the patient on level of severity (none, mild, moderate or 
severe). Patients who had nausea or vomiting were asked to 
record the number of episodes they experienced and rank 
its interference with aspects of daily life on a 5-point scale 
in daily diaries. Research assistants maintained copies of 
daily diaries through regular telephone follow-ups. Patient 
diaries were collected at the end of the study period. 

Patient-reported adverse events were monitored as per 
Common Terminology Criteria for Adverse Events Version 
4 guidelines and recorded at baseline as well as during 
follow-up calls with research assistants. Patients completed 
the validated Functional Life Index-Emesis (FLIE) and 
the European Organisation for Research and Treatment 
of Cancer Quality of Life (QOL) Questionnaire Core 
15-Palliative (C15-PAL) at baseline and again at regular 
intervals during and post- treatment.

The FLIE evaluates the prevalence of nausea (Q1) 
and vomiting (Q10), as well as their impact on various 
aspects of function and QOL (nausea: Q2–9; vomiting:  
Q11–18) in a recall period of 3 days, on a 7-point scale 
(Figure S1) (16). Patients completed the FLIE at baseline, 
days 5 and 10 during treatment (for multiple fractions of 
radiotherapy), and days 3 and 7 following treatment. 

The C15-PAL is a module specific to the palliative 
patient population, and is composed of 15 questions 
spread amongst 2 multi-item functional scales, 2 multi-
item symptom scales, 5 individual symptom questions and 
1 question on overall QOL (Figure S2) (17). All questions 
use a 4-point scale, with an exception of the overall QOL 
question, which is answered on a 7-point scale. Higher 
scores indicate greater functionality, better QOL, and 
worse symptomology on the respective scales. Patients 
completed the C15-PAL at baseline, days 5 and 10 during 
treatment (if applicable), and days 5 and 10 following 
treatment. 

Study definitions 

Patients were followed during acute (day 1 of treatment 
to day 1 post-treatment) and delayed (days 2–10 post-
treatment) phases of treatment. 

Nausea was defined as a feeling occurring in the areas 
of the back of the throat to the stomach, often described as 
queasiness. Nausea may or may not have led to vomiting. 
Vomiting was defined as the oral forceful expulsion of 
stomach contents. Other terms used were “throwing up” or 
“puking”. An episode of vomiting had a distinct starting and 
ending point, with at least one occurrence of vomiting in 
between. Individual episodes were separated by the lack of 
vomiting for at least 5 minutes. Side effects of constipation 
and headache were patient-reported and defined as per the 
individual. 

Efficacy parameters 

Anti-emetic clinical trials often use “complete response” 
as an endpoint denoting no emetic episodes or use of 
rescue medication (14). Study endpoints such as “complete 
control” and “partial control” used in our group’s previous 
anti-emetic trial were adopted (18). For the purpose of the 
present study, treatment response or “complete control” was 
defined using the same criteria. Partial control was defined 
as 1–2 episodes of nausea or vomiting, but no use of rescue 
medication. Three or more episodes of nausea or vomiting, 
or use of rescue medication was defined as uncontrolled 
response. Responders referred to patients with complete 
control.

Statistical analysis 

Demographic and medical information were described 
in all patients as mean, standard deviation (SD), median, 
and range for continuous variables, and as proportions for 
categorical variables. Proportions of patients achieving 
complete control, partial control and uncontrolled response 
were calculated according to study definitions and presented 
separately for acute and delayed phases. FLIE and C15-
PAL summary scores were also summarized at baseline, 
during treatment, and post treatment at day 5 and day 10, 
respectively. The proportion of patients with side effects 
(i.e., constipation, headache) was calculated at baseline, 
acute phase, and delayed phase. The level of severity and 
relation to treatment were also described for constipation 
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and headache side effects.
To search for relationships, general linear regression 

models were performed at day 3 or at day 7 post-treatment. 
Mean squared error (MSE) was estimated for the average 
of the squares of the error (lower MSE, better fit). Natural 
log-transformation was applied for all FLIE items, except 
for Q5 to normalize the distribution. 

Number of nausea or vomiting episodes was totaled 
for days 1–5 and days 6–10 post-treatment. Spearman 
correlations were calculated between total episodes of 
nausea/vomiting during these two periods and C15-PAL 
items at day 5 and day 10 respectively. The relationships 
between total episodes and C15-PAL items were conducted 
using generalized linear model for count data. The 
GENMOD procedure in Statistical Analysis Software 
(SAS) was performed, and Poisson distribution with log 
link function was used. To normalize the distribution, 
natural log-transformation was applied for all C15-
PAL items. All analyses were conducted using SAS 
(version 9.4 for Windows). P value <0.05 was considered  

statistically significant. 

Role of the funding source

The funding source had no role in the study design, data 
collection, analysis or interpretation. All authors had 
access to all data. The corresponding author had final 
responsibility for the decision to submit for publication. 

Results 

From April 2015 to July 2017, 75 patients without pre-
existing nausea and vomiting at baseline were enrolled. All 
75 patients were assessed in the acute phase. Due to two 
withdrawals where patients did not provide any information 
after the acute phase, there were 73 patients included in the 
delayed phase. Acute and delayed phase data was available 
for 75 and 73 patients, respectively. Patient and treatment 
characteristics are summarized in Table 1. 

Efficacy endpoints 

Treatment responses are summarized in Table 2. In the 
acute phase, 93.3% and 74.7% reported complete control 
of vomiting and nausea respectively. In the delayed phase, 
93.2% and 74.0% reported complete control of vomiting 
and nausea respectively. Of the 75 patients, 2 non-
responders reported use of rescue medication. 

In patients who received a single fraction of radiation, 
95.5% and 84.1% reported complete control of vomiting 
and nausea respectively in the acute phase (Table 2). In 
the delayed phase, rates of complete control of vomiting 
and nausea decreased to 90.7% and 69.7% respectively. 
In patients who received multiple fractions of radiation, 
90.3% and 61.3% reported complete control of vomiting 
and nausea respectively in the acute phase (Table 2). In the 
delayed phase, rates of complete control of vomiting and 
nausea increased to 96.7% and 80.0% respectively. 

Adverse events 

At baseline, 3 (4.0%) and 27 (36.0%) patients reported 
headache and constipation, respectively. Side effects were 
evaluable in 71 patients, of which 9 (12.7%) and 50 (70.4%) 
reported headache and constipation respectively during 
the study period. All incidences of headache were mild. All 
reported cases of constipation were either mild (60.0%) or 
moderate (40.0%). 

Table 1 Patient and treatment characteristics 

Characteristic Evaluable patients (N=75)

Age, years

Mean [range] 73 [33–92]

Gender, n (%)

Male 53 (70.7)

Female 22 (29.3)

Primary cancer site, n (%)

Prostate 34 (45.3)

Breast 10 (13.3)

Bladder 9 (12.0)

Colorectal 6 (8.0)

Lung 6 (8.0)

Gynecological 2 (2.7)

Stomach 2 (2.7)

Other 6 (8.0)

Dose fraction, n (%)

8 Gy/1 44 (58.7)

20 Gy/5 25 (33.3)

30 Gy/10 6 (8.0)
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Table 2 Treatment response 

Type of control Acute phase Delayed phase

All patients

Vomiting, n (%) N=75 N=73

Complete control 70 (93.3) 68 (93.2)

Partial control (1–2 episodes) 4 (5.3) 3 (4.1)

≥3 Episodes 1 (1.3) 0 (0.0)

Incomplete data 0 (0.0) 2 (2.7)

Nausea, n (%) N=75 N=73

Complete control 56 (74.7) 54 (74.0)

Partial control (1–2 episodes) 13 (17.3) 13 (17.8)

≥3 Episodes 6 (8.0) 4 (5.5)

Incomplete data 0 (0.0) 2 (2.7)

Single fraction RT

Vomiting, n (%) N=44 N=43

Complete control 42 (95.5) 39 (90.7)

Partial control (1–2 episodes) 2 (4.5) 2 (4.7)

≥3 Episodes 0 (0.0) 0 (0.0)

Incomplete data 0 (0.0) 2 (4.7)

Nausea, n (%) N=44 N=43

Complete control 37 (84.1) 30 (69.7)

Partial control (1–2 episodes) 7 (15.9) 8 (18.6)

≥3 Episodes 0 (0.0) 3 (6.9)

Incomplete data 0 (0.0) 2 (4.7)

Multiple fraction RT

Vomiting, n (%) N=31 N=30

Complete control 28 (90.3) 29 (96.7)

Partial control (1–2 episodes) 2 (6.5) 1 (3.3)

≥3 Episodes 1 (3.2) 0 (0.0)

Incomplete data 0 (0.0) 0 (0.0)

Nausea, n (%) N=31 N=30

Complete control 19 (61.3) 24 (80.0)

Partial control (1–2 episodes) 6 (19.4) 5 (16.7)

≥3 Episodes 6 (19.4) 1 (3.3)
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QOL 

There were significant associations between Q1 (amount 
of nausea) of the FLIE and the remaining items related 
to nausea at both days 3 post-treatment (Table 3). In the 
multivariable analysis of nausea, only Q4 (enjoyment of 
food) remained significantly associated with Q1 at day 3. At 
day 7 follow-up, an analysis was not possible due to too few 
patients experiencing nausea at this time. A similar analysis 
was unable to be conducted using amount of vomiting due 
to low levels in the patient sample. Responders in delayed 
phase for nausea demonstrated lower nausea summary 
scores (Q1–Q9) at day 3 and 7 follow-up (Table 4). 

Responders in delayed phase for nausea had significantly 
lower C15-PAL scores in insomnia (P=0.007), pain 
(P=0.004),  constipation (P=0.011),  and emotional 
functioning (P=0.020) compared to non-responders at day 5 
follow-up (Table 4). Responders in delayed phase for nausea 
also had significantly higher overall QOL (P=0.002). Pain 
(P=0.028) and insomnia (P=0.011) remained significantly 
lower in responders compared to non-responders at day 
10 follow-up. Responders in delayed phase for vomiting 
had significantly lower C15-PAL scores in constipation 
(P=0.016) and emotional functioning (P=0.043) at day 5 
follow-up (Table 4). There were no significant differences 
between responders and non-responders in delayed phase 

for vomiting at day 10 follow-up. 
In a univariate analysis of C15-PAL scores at day 5 

follow-up, there were significant associations between the 
number of episodes of nausea and both pain (P=0.021) and 
fatigue (P=0.033) (Table 5). Only pain remained significantly 
associated to number of nausea episodes in the multivariate 
analysis (P=0.021). Since there were no reports of nausea 
at day 10 follow-up, this analysis could only be conducted 
at day 5 of follow-up. A similar analysis between C15-
PAL scores and number of episodes of vomiting did not 
yield significant results, most likely due to too few patients 
experiencing vomiting. 

Discussion 

To our knowledge, this is the first reported study using 
palonosetron in the prophylaxis of RINV. Our study 
suggests favorable control, as illustrated by rates of 
complete control of vomiting at approximately 93% in both 
acute and delayed phases. Similarly, complete control of 
nausea was approximately 74% in both phases. 

In their randomized phase III study, Gralla et al. observed 
statistically higher rates of complete control (no emetic 
episodes/no rescue medicine and no more than mild nausea) 
in patients receiving moderately emetic chemotherapy 

Table 3 Relationship between nausea-related items Q1 and Q2–9 in FLIE at follow-up 

Nausea independent variable (log scale)
Univariate analysis

Coefficient SE t-value P value MSE

At Day 3

Q2 rec/leisure 0.474 0.115 4.132 <0.001 0.025

Q3 meal prep/repairs 0.598 0.145 4.132 <0.001 0.025

Q4 enjoy meals 0.419 0.051 8.265 <0.001 0.013

Q5 enjoy liquids 0.328 0.079 4.132 <0.001 0.025

Q6 family/friends 0.973 0.118 8.265 <0.001 0.013

Q7 daily functioning 0.598 0.145 4.132 <0.001 0.025

Q8 hardship on self 0.535 0.066 8.104 <0.001 0.013

Q9 hardship on others 0.947 0.229 4.132 <0.001 0.025

At Day 3#

Intercept 0.019† 0.018† 1.01† 0.317† 0.013†

Q4 (log) 0.419† 0.051† 8.26† <0.001† –
#, outcome: Q1 (log); †, data from multivariable analysis. FLIE, Functional Life Index-Emesis; SE, standard error; MSE, Mean squared error.
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Table 4 FLIE and C15-PAL scores in responders vs. non-responders 

Item
P value

Acute nausea Delayed nausea Acute vomiting Delayed vomiting 

FLIE score

Nausea FLIE score at day 3 FU <0.001* 0.001* <0.001* 0.030*

Nausea FLIE score at day 7 FU 0.099 <0.001* 0.009* 0.003*

C15 score at baseline

Pain 0.495 0.720 0.713 0.981

Dyspnoea 0.925 0.301 0.733 0.733

Insomnia 0.497 0.001* 0.914 0.491

Appetite loss 0.104 0.079 0.154 0.419

Constipation 0.588 0.725 0.414 0.289

Overall QOL 0.989 0.893 0.100 0.034*

Physical functioning 0.772 0.446 0.585 0.699

Fatigue 0.664 0.105 0.045* 0.362

Emotional functioning 0.868 0.175 0.612 0.157

C15 score at day 5 FU

Pain 0.527 0.004* 0.882 0.259

Dyspnoea 0.980 0.574 0.562 0.225

Insomnia 0.243 0.007* 0.782 0.101

Appetite loss 0.186 0.292 0.394 0.266

Constipation 0.286 0.011* 0.973 0.016*

Overall QOL 0.487 0.002* 0.801 0.060

Physical functioning 0.834 0.191 0.841 0.456

Fatigue 0.339 0.116 0.504 0.196

Emotional functioning 0.687 0.020* 0.567 0.043*

C15 score at day 10 FU

Pain 0.341 0.028* 0.712 0.730

Dyspnoea 0.796 0.587 0.235 0.311

Insomnia 0.528 0.011* 0.496 0.204

Appetite loss 0.081 0.567 0.501 0.217

Constipation 0.491 0.192 0.780 0.202

Overall QOL 0.649 0.642 1.000 0.622

Physical functioning 0.607 0.432 0.861 0.904

Fatigue 0.312 0.129 0.302 0.376

Emotional functioning 0.663 0.143 0.781 0.293

* indicates statistically significant figures (<0.01). FU, follow-up; QOL, quality of life; FLIE, Functional Life Index-Emesis; C15-PAL, Core 15 
Palliative.
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who were prescribed 0.25 mg palonosetron compared to 
ondansetron in the acute (81.0% vs. 68.6%) and delayed 
(74.1% vs. 55.1%) phases, and in the study period overall 
(69.3% vs. 50.3%) (19). Current understanding of and 
guidance on future directions in RINV is derived from 
the chemotherapy setting. However, given the different 
mechanisms, timing and emetic risks of these treatments, 
it is difficult to make valid comparisons between the 
settings. Although it should be noted that a higher dose of 
palonosetron was prescribed, complete control of vomiting 
was superior in the present study compared to those 
observed by Gralla et al., at 93.3% and 93.2% in the acute 
and delayed phases respectively. 

An analysis of treatment responses in a study published 
previously by our group using ondansetron in a similar 
patient population yielded complete control rates of 59% 
(nausea) and 75% (vomiting) in the acute phase, and 39% 
(nausea) and 52% (vomiting) in the delayed phase (20). 
Using the most comparable endpoint in the current study, 
complete control in nausea and vomiting with palonosetron 
exceeds complete control of ondansetron by 16% and 18% 
in the acute phase respectively, and by 35% and 41% in the 
delayed phase respectively. Another notable observation 
is the apparent maintenance of complete control from the 
acute to delayed phase with palonosetron, whereas complete 
control of nausea and vomiting fell by 20% and 23% with 

ondansetron. However, it should be noted that those who 
achieved control in the acute phase did not necessarily do so 
in the delayed phase, and vice versa. There was a decrease in 
complete control from acute to delayed phase vomiting in 
patients who received a single fraction of radiation, whereas 
there was an increase in complete control from acute to 
delayed phase vomiting in patients treated with multiple 
fractions of radiation. Patients were treated with radiation 
and the study medication during the acute phase. Those 
who received multiple fractions of radiation also consumed 
an increased amount of palonosetron compared to those 
who received a single fraction of radiation. The residual 
effect of these multiple doses may explain the differences in 
control in the delayed phase between these groups. 

Results from an international survey of radiation 
oncologists indicated 5-HT3 RAs to be the antiemetic 
agent most commonly prescribed by clinicians (2). A 
systematic review and meta-analysis conducted by Li  
et al. demonstrated a significantly higher efficacy of 5-HT3 
RAs (ondansetron, granisetron, dolasetron) compared to 
dopamine RAs in both complete control of vomiting (OR 
0.17, 95% CI: 0.05–0.58) and nausea (OR 0.46, 95% CI: 
0.24–0.88) (21). 

There are some limitations of the study results. These 
limitations also applied to our previous study employing 
ondansetron. Patients received moderate or low risk 

Table 5 Analyses between total number of nausea episodes and C15-PAL scores 

C15 PAL (log) Scale
Univariate analysis

Coefficient SE Wald χ2 P value

At Day 5 FU

Pain 1.596 0.695 5.28 0.021*

Dyspnoea 0.385 0.198 3.76 0.052

Insomnia 0.233 0.194 1.45 0.228

Appetite loss 0.280 0.209 1.80 0.179

Constipation −0.124 0.189 0.43 0.510

Overall QOL −0.817 0.849 0.93 0.336

Physical functioning −0.317 0.245 1.68 0.195

Fatigue 1.934 0.910 4.52 0.033*

Emotional functioning −0.183 0.366 0.25 0.616

Intercept −8.446† 2.919† 8.37† 0.003*†

Pain 1.596† 0.694† 5.28† 0.021*†

†, data from multivariable analysis; * indicates statistically significant figures (<0.01). FU, follow-up; QOL, quality of life; C15-PAL, Core 15 Palliative.
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radiation treatment. As such, these results may not be 
generalizable to those receiving high risk treatment. 
Patients were mostly geriatric, suffered from painful bone 
metastases, and were on several medications including 
opioids for cancer-related pain, which also pose a risk of 
nausea and constipation. 

Although results from the current study suggest 
improved control with palonosetron versus ondansetron, 
a randomized controlled phase III trial is needed to assess 
superiority. Given that more than half of those with cancer 
will receive radiation during the course of their disease, 
there is great potential for improved well-being with 
research in RINV (22). 

Conclusions

There is suggested improved prophylaxis of treatment-
induced nausea and vomiting with palonosetron in the 
radiation setting. It was safe and well-tolerated by study 
patients. Efficacy of palonosetron compared to previous 
5-HT3 RAs should be investigated with a randomized trial. 
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Supplementary

Figure S1 FLIE. 

1. How much nausea have you had in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

2. Has nausea affected your ability to maintain usual recreation or leisure activities in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

3. Has nausea affected your ability to make a meal or do minor household repairs during the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

4. How much has nausea affected your ability to enjoy a meal in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

5. How much has nausea affected your ability to enjoy liquid refreshment in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

6. How much has nausea affected your willingness to see and spend time with family and friends, in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

7. Has nausea affected your daily functioning in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

8. Rate the degree to which your nausea has imposed a hardship on you (personally) in the past 3 days.

1
Not at all

2 3 4 5 6 7 
A great deal

9. Rate the degree to which your nausea has imposed a hardship on those closest to you in the past 3 days.

1 
Not at all

2 3 4 5 6 7 
A great deal

10. How much vomiting have you had in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

11. Has vomiting affected your ability to maintain usual recreation or leisure activities in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

12. Has vomiting affected your ability to complete your usual household tasks during the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

13. How much has vomiting affected your ability to enjoy a meal in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

14. How much has vomiting affected your ability to enjoy liquid refreshment in the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

15. How much has vomiting affected your willingness to see and spend time with family and friends, in the past 3 days?

1
Not at all

2 3 4 5 6 7 
A great deal

16. Has vomiting affected your daily functioning during the past 3 days?

1 
Not at all

2 3 4 5 6 7 
A great deal

17. Rate the degree to which your vomiting has imposed a hardship on you (personally) in the past 3 days.

1 
Not at all

2 3 4 5 6 7 
A great deal

18. Rate the degree to which your vomiting has imposed a hardship on those closest to you in the past 3 days.

1 
Not at all

2 3 4 5 6 7 
A great deal



Figure S2 C15-PAL.

Not at all A little Quite a bit Very much

1. Do you have any trouble taking a short walk outside the house? 1 2 3 4

2. Do you need to stay in bed or a chair during the day? 1 2 3 4

3. Do you need help with eating, dressing, washing yourself or using the toilet? 1 2 3 4

During the past week

4. Were you short of breath? 1 2 3 4

5. Have you had pain? 1 2 3 4

6. Have you had trouble sleeping? 1 2 3 4

7. Have you felt weak? 1 2 3 4

8. Have you lacked appetite? 1 2 3 4

9. Have you felt nauseated? 1 2 3 4

10. Have you been constipated? 1 2 3 4

11. Were you tired? 1 2 3 4

12. Did pain interfere with your daily activities? 1 2 3 4

13. Did you feel tense? 1 2 3 4

14. Did you feel depressed? 1 2 3 4

For the following question, please circle the number between 1 and 7 that best applies to you

15. How would you rate your overall quality of life during the past week?

1 
Very poor

2 3 4 5 6 7 
Excellent


