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Poor pain control in radiotherapy
results in diminished quality of treat-
ment.
This work describes a precise pro-
tocol to ensure adequate oncological
pain control.
Using fentanyl pectin nasal spray may
help to decrease oncological pain
rapidly.
This pain control improves the
workflow in the Radiation Oncology
Department.
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Purpose: To provide effective and accurate radiotherapy (RT) for advanced cancer patients who expe-
rience breakthrough pain (BP) due to positioning manoeuvres, through the use of FPNS. Secondary
endpoints were the dose and time required to achieve a 50% numeric rating scale (NRS) reduction and
conduction of a pharmacoeconomic analysis.
Patients and methods: Twenty-seven advanced cancer patients with moderate-severe BP associated
with routine radiotherapy procedures and manoeuvres were selected to receive FPNS. Most patients
(20/27) had bone metastases. The patients showed a low Karnovsky performance status (mean 54%;
adiotherapy
ty was scored with the NRS before and after the procedures that triggered it. All
rocedure range: 30–80). BP intensi
ain
entanyl
ntranasal
isual analogue scale

patients were already receiving opioid baseline treatment at a total dose equivalent to 40–160 mg oral
morphine. Before the procedure, BP was treated with 100–400 �g of FPNS. Data related to tolerance, pain
relief, onset of the relief and efficient dose to allow RT to proceed were collected.
Results: In 26 patients the BP score was reduced by at least 50% as determined in 15.5 min
(range 8–35 min) after fentanyl pectin intranasal administration, and pain relief started after 7 min
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(range 3–15 min); p < 0.05 in both cases. The duration of pain reduction facilitated the proceeding of RT.
The Mean NRS score before the procedure was 9 (95%CI: 8.6–9.4) and decreased during procedure to 3
(95%CI: 2.5–3.8). The average dose of FPNS for most patients was 100–200 �g to achieve pain control,
except in three patients who required progressive doses of up to 300–400 �g. After receiving 300 �g, one
patient dropped out of the study due to severe adverse effects (nausea). Seven patients reported minor
undesirable effects related to FPNS administration.
Conclusions and implications: Certain necessary RT procedures in advanced cancer patients can cause
severe BP episodes. A simple, safe, fast acting and strong analgesic is needed. FPNS is a rapidly absorbed
opioid analgesic with a pain relief profile that would be particularly well suited for this patient population.
By reducing BP, the drug enables the completion of necessary RT procedures without needless patient
discomfort. When BP is attenuated, Department productivity is maintained and unnecessary delays are
avoided. Further studies and clinical trials are needed to assess therapeutic FPNS dosages with a view to
defining efficacy in the correct clinical context.

© 2015 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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. Introduction

Radiation therapy (RT) procedures are performed in different
teps that should be carefully and efficiently executed according
o a specific framework [1]. During the design and delivery of
reatment, with linear accelerators or brachytherapy techniques,
atients must remain motionless on an uncomfortable X-ray table
hile required to hold positions that cause pain. In advanced cancer
atients, these manoeuvres frequently trigger breakthrough pain
BP) episodes that complicate completion of all the steps. Effective

anagement of such breakthrough pain has been shown to be dif-
cult, and constitutes a frequent problem for both the physician
nd patient. Unfortunately, general anaesthesia cannot be used in
ur procedures, since patient collaboration is needed. Furthermore,
naesthesia would add risks and important personnel and mate-
ial costs. Suitable pain relief should be effective, quick, tolerable
nd easy to administer, with the patient awake and collaborating.
atients experiencing pain will delay completion of the procedure,
nd RT might not be accurately administered. This delay inter-
eres with the workflow of the Department and increases clinical
xpenditures.

Breakthrough pain, as defined by Portenoy et al. in 2004 [2], is
transient exacerbation of pain experienced by a patient who has

elatively stable and adequately controlled baseline pain. Episodes
f breakthrough pain typically occur frequently, are of moderate
o severe intensity, and have a rapid onset (minutes) and a short
uration [3–5].

Prior to this study, we reviewed the published literature
egarding painful procedures in cancer patients, looking for solu-
ions for this problem. The literature search revealed a lack of
atisfactory information. Oral transmucosal fentanyl citrate is the
ost frequently used preparation for breakthrough pain in Span-

sh hospitals and Oncology Departments [6]. However, based on our
xperience, patients treated with oral transmucosal fentanyl citrate
how poor results in terms of the prevention of breakthrough pain
uring procedures in radiotherapy. Some publications suggest the
uperiority of a new-generation fentanyl, in contrast to the most
idely used standard treatment for breakthrough pain [7–11]. Pub-

ished data demonstrate that the pharmacokinetic features of nasal
entanyl pectin administered under crisis conditions afford better
esults in terms of breakthrough pain control than transmucosal
ormulations [12,13]. Blanco et al. [13] examined the efficacy of

entanyl pectin nasal spray (FPNS) versus other transmucosal fen-
anyl formulations, and introduced the term years gained with good
uality of life. This term defines the numbers of years gained with
ood quality of life after controlling breakthrough pain. The authors
found that more quality-adjusted life years were gained for patients
treated with FPNS. A decrease in associated costs was also observed
with FPNS versus other fentanyl applications. Other authors have
published studies on the efficacy and tolerance of other opioids in
controlling breakthrough pain in cancer patients, with rapid effects
and low toxicity [14,15]. Taylor et al. [16] investigated 163 patients
with recurrent breakthrough pain treated with FPNS, reporting
adequate pain control and fair tolerance. Fallon et al. [7] in turn
demonstrated superior and earlier effectiveness with FPNS versus
immediate-release oral morphine sulfate in the treatment of break-
through cancer pain. Zeppetella et al. [14] recently published a
metaanalysis of the impact of opioid analgesics in the manage-
ment of breakthrough cancer pain episodes. A systematic literature
search (2007–2010) yielded 10 randomized controlled trials that
investigated the effects of breakthrough cancer pain medica-
tions. The analysis included intranasal/transmucosal fentanyl and
immediate-release morphine sulfate. The study concluded that
although all the analyzed medications provided pain relief, trans-
mucosal fentanyl achieved a greater level of pain relief in a shorter
time than either placebo or oral morphine. The authors added
that intranasal fentanyl provided the greatest improvement. Very
recently, Bell and Butler have published five cases of predictable
pain in patients undergoing radiotherapy. FPNS offered a good solu-
tion for the control of breakthrough pain episodes, and minimized
interruptions in the radiotherapy schedule [17].

On examining the summaries of product characteristics of the
main transmucosal fentanyl formulations, it is seen that FPNS offers
a number of advantages: immediate administration, faster onset of
action, lesser time to maximum concentration (Tmax), no need for
saliva, and greater bioavailability (Table 1) [18–22]. In comparison,
nasal fentanyl in water can result in nasal or postnasal dripping,
and this leads to important analgesic variability between episodes.
We therefore do not consider it to be an adequate choice.

Based on the above evidence, FPNS could be considered good
option for relieving breakthrough pain caused by radiotherapy pro-
cedures, and for allowing the completion of procedures. For this
reason, we decided to conduct a prospective study with fentanyl
pectin nasal spray. The first clinical endpoint was to assess the
breakthrough pain relief obtained with FPNS in cancer patients
describing moderate to intense pain during the crucial proce-
dures in radiotherapy. Secondary endpoints were the titration
dose needed to prevent/relieve breakthrough pain (dose and time

required to achieve a 50% reduction on the numeric rating scale -
NRS-), and the conduction of a simple cost utility analysis. We also
analyzed the start of action of FPNS and its toxicity profile, and
documented treatment compliance.
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Table 1
Comparison of the different forms of application of transmucosal fentanyl [18–22].

FENTANYL Actiq® Effentora® Abstral® Pecfent®

Administration Oral transmucosal
applicator

Oral transmucosal
tablet

Sublingual tablet Fentanyl pectin
nasal spray

Application time (min) 15′ 14′ to 25′ Rapid dissolution Immediate
application

Onset of analgesia
(min)

15′ 10′ to 15′ 10′ 5′

Time to maximum
concentration, Tmax

(min)

20′ to 40′ 46.8′ 22.5′ to 240′ 15′ to 21′

Starting dose (�g) 200 100 100 100
Self-adjustable Yes No No No
Need for titration Yes Yes Yes Yes
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Need for saliva Yes Yes
Possible local toxicity Yes Yes
Bioavailability 50% 65%

. Methods and materials

From September 2013 through October 2014, a total of 27
atients with advanced cancer and moderate to severe break-
hrough pain associated with routine radiotherapy procedures
eceived FPNS for pain relief. The study was designed as a point
ntervention to alleviate breakthrough pain associated with posi-
ioning or manoeuvres during radiotherapy procedures. Patients
ere treated at the Fundación Jimenez Diaz and Son Espases Uni-

ersity Hospital Radiation Oncology Departments (Spain). FPNS
s approved for moderate to severe breakthrough pain. However,
eeping in mind the aetiology of this type of pain, the survey was
pproved by the Ethic Committees. Written informed consent was
btained from all patients according to the guidelines for Good
linical Practice.

A numeric rating scale (NRS) was used to evaluate breakthrough
ain intensity and treatment efficacy. On starting the procedure
ain intensity was monitored by asking the patient to verbally score
ain from 0 to 10, where 0 = no pain and 10 = unbearable pain. This
erbal evaluation was made repeatedly by the medical and nurs-
ng personnel during the observational process with each patient

especially if some change in gesture or anti-pain posture was
oted. Likewise, the patients were asked to report all analgesic
esponses from administration of the drug, along with the changes
n pain intensity (relief or worsening). Such close patient moni-
oring allowed identification of the time of onset of relief and the
eal-time evolution of pain before and after administration of the
rug. Other tools for assessing pain impact, satisfaction or wellness
ere not considered.

Inclusion criteria:

Patients suffering from any type of cancer pain for which radio-
therapy is prescribed.
Patients describing moderate to severe breakthrough pain related
with positioning or procedures, with a NRS score of ≥ 7 (NRS 7–10)
and already receiving baseline opioid treatment at a total dose
equivalent to 40–160 mg/day of oral morphine.

The algorithm shown in Fig. 1 was followed for FPNS adminis-
ration. Breakthrough pain intensity was evaluated with the patient
rom the start of the observational process, and especially at three
imepoints: before the radiotherapy procedure or manoeuvres that
riggered the pain, in the 5–10 min after FPNS administration, and

hile the procedure was being carried out. The aim was to achieve

ufficient pain relief to allow the patient to be comfortable during
he procedure. Pain relief was considered adequate when the NRS
core was decreased by at least 50%.
Yes No
Yes Yes
70% 70–90%

Patients with baseline opioid treatment at a dose equivalent to
40–50 mg/day of oral morphine received one initial intranasal titra-
tion dose of 100 �g of FPNS. An initial intranasal titration dose of
200 �g of FPNS was administered to patients with baseline opioid
treatment at a dose equivalent to 60–160 mg/day.

In those cases where the effect 15 min after first intranasal fen-
tanyl administration was insufficient to decrease the breakthrough
pain score by at least 50%, we administered a second dose of
100 �g of FPNS in the contralateral nostril. Additional NRS eval-
uations were made every 15 min after the second and consecutive
FPNS administrations until the pursued pain relief was achieved
or intense adverse effects appeared. The maximum administered
FPNS dose in this study was 400 �g.

Patients were asked to report any undesirable symptoms related
to fentanyl administration. Data related to tolerance, pain relief
duration, onset of relief, and efficient dose allowing completion
of the procedure were collected. A pharmacoeconomic (cost-
effectiveness/utility) analysis was also carried out.

Regarding costs, we only considered those related to the
medication prescribed for breakthrough pain relief during the
radiotherapy procedure (test-session-technique).

The calculation of utilities was based on an analysis of the differ-
ence in pain reduction (as assessed by the NRS score) before versus
after administration of the medication for controlling breakthrough
pain during the radiotherapy procedure. Utility represents the gain
in good quality of life of the patient and is expressed as the quality-
adjusted life years gained (QALYs) – the latter being calculated from
a mathematical (generalized least squares (GLS)) model using the
following formula [23]:

Utility (pain) = (ˇ ∗ NRSpain final + ˇ2 ∗ NRS2
pain final)

− (ˇ ∗ NRSpain initial + ˇ2 ∗ NRS2
pain initial)

where: ˇ = −0.00120; ˇ2 = −0.0000069.
Oddershede et al. developed a model to predict the utility score

from 5 NRS scores in which patients rate mobility, self-care, ability
to perform usual activities, pain, and anxiety and depression, based
on the EQ-5D [23]. We applied the model to map the partial effect
of reducing patient pain measured on a NRS to utility scores, under
the ceteris paribus assumption, i.e., keeping all other factors fixed.

In addition to pain reduction assessed by the NRS score, the
calculation of effectiveness (efficacy of treatment in our patients)
considered the time (minutes) to the onset of pain relief, and the
time and dose required to reach a 50% decrease in the NRS pain-

intensity score [24].

The descriptive statistical study involved calculation of the
mean, standard deviation (SD) and 95% confidence interval (95%CI)
for quantitative variables, and frequencies and proportions in the
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Fig. 1. Algorithm FPNS.

Table 2
Diagnose.

Diagnose N % Patients

Myeloma 3 11.1%
Cervical mts/unknown 2 7.4%
Bone/lymphoma 1 3.7%
Brain mts 1 3.7%
Bone mts/lung 9 33.3%
Bone mts/prostate 3 11.1%
Bone mts/breast 3 11.1%
Bone mts/thyroid 1 3.7%
Bone mts/oropharynx 1 3.7%
Bone mts/urologic 1 3.7%
Bone mts/colon 1 3.7%

c
b
a

3

p
i
l
o
y
m
m
h
d
(
i

m
(
a
t
p

Table 3
Radiotherapy procedures.

Radiotherapy procedures N % Patients

CTIA 14 51.9%
TD 8 29.6%
CTIA + TD 5 18.5%

Total 27 100.0%
Bone mts/unknown 1 3.7%

Total 27 100.0%

ase of qualitative variables. Comparison of variables in turn was
ased on the Wilcoxon nonparametric test for quantitative vari-
bles and the chi-squared test for qualitative variables.

. Results

Cancer pain and reported moderate to severe breakthrough
ain, with a score of ≥7 (NRS range 7–10), most often located

n the same site targeted for irradiation. All patients showed a
ow Karnofsky performance status (mean 54%; range: 30–80). Ten
f the patients were females (37.0%). The average age was 68.5
ears (range 52–87). Three patients suffered bone pain due to
yeloma; two had a painful neck mass secondary to lymphatic
etastases; one described bone pain due to lymphoma; one had

eadache secondary to brain metastases; and 20 suffered bone pain
ue to metastatic disease secondary to different primary tumours
tumours of the lung, prostate, breast, thyroid, oropharynx, urolog-
cal tract, colon, and unknown) (Table 2).

All patients were already receiving baseline opioid treat-
ent at a total dose equivalent to 40–160 mg/day of morphine
mean: 80 mg; 95%CI: 61–99). Breakthrough pain occurred at the
ttempted radiotherapy procedure. The procedure consisted of a
reatment design (positioning/immobilization) followed by com-
uted tomography imaging or treatment delivery (Table 3). Due to
CTIA, computed tomography image acquisition.
TD, treatment delivery.

the intensity of the pain, all procedures were interrupted and FPNS
treatment was administered to relieve the pain. Table 4 shows the
patient and pain data.

The procedures that most frequently caused breakthrough pain
in the group of 27 patients were positioning/immobilization for
treatment design and computed tomography imaging. The mech-
anism triggering such breakthrough pain was always related to
the manoeuvres required for motionless positioning. The location
of the breakthrough pain area coincided with the targeted area
for irradiation in 24 patients. In all cases, breakthrough pain had
somatic and mixed features, with variable intensity.

In all patients, the mean baseline pain score was 6 (NRS range
2–10), and the mean breakthrough pain score at attempted radio-
therapy procedure was 9 (NRS range 7–10). The mean score was
reduced by 6 points after FPNS administration. All but four patients
reported control of breakthrough pain with an initial dose of 100
or 200 �g of FPNS. Three patients required doses up to 300 and
400 �g to relieve the pain. These patients who required more
doses were receiving an equivalent daily oral morphine dose of 40,
100, and 160 mg, respectively, for baseline pain. The fourth patient
did not achieve relief, and FPNS administration was interrupted
after 300 �g due to intense adverse events (dizziness and nausea)
described in the FPNS fact sheet. For the rest of 23 patients, the
mean breakthrough pain score during the radiotherapy procedures
and after FPNS administration was 3 (NRS range 0–5).

The mean time needed to achieve a decrease in breakthrough

pain of at least 50% was 15.5 min (range 8–35 min). Pain relief began
after 7 min (range 3–15 min), and the duration of the effect allowed
the normal procedure to be carried out in the treated patients
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Table 4
Patient’s characteristics and pain data. N = 27.

Patient’s characteristics

Variable Mean SD Range

Age (years) 68.5 11.6 52–87
Karnovsky performance status 54 16 30–80

Pain data
Morphine doses for basal pain 80 mg 47.9 mg 40–160 mg
FPNS doses for breakthrough pain 169 �g 78.8 �g 100–400 �g
NRS breakthrough
paina

Before procedure 9 1.0 7–10
During procedure
(after FPNS
administration)

3.2 1.6 0–5

Absolute difference in pain intensity [24] (PID: 0–10 scale) 6 1.3 4–9
Effectiveness-percentage difference in pain intensity [24] (PID%: 0–100 scale) 65.0% 16.4% 50–100%
FPNS start of action 7 min 2.8 min 3–15 min
FPNS time to 50% NRS reduction 15.5 min 6.8 min 8–35 min

a Nonparametric test: Wilcoxon: p value < 0.001.
FPNS, fentanyl pectin nasal spray.

duction with FPNS.

(
t
t
s
c

t
s

o
a

w
m
a
c
s
r
c
(

a
c
a
a
r

Table 5
Cost utility analysis.

Variable Mean SD CI 95%

Cost of
medication

14.8D 6.3D 12–17D

Effectiveness 62.6% 20% 55–71%
Cost-

effectiveness
analysis
(CEA)a

23.6 11.5 18.8–28.1

Utility (QALY
gained by
decreasing
pain)b

0.1113 0.0303 0.0994–0.1233

Cost-Utility
Analysis
(CUA)c

129.5D 66.7D 103–157D

a (Cost/effectiveness) × 100.
b Utility (pain) = (ˇ * NRSfinal + ˇ2 * NRSfinal

2) − (ˇ * NRSinicial + ˇ2 * NRSinicial
2)

[ˇ = −0.00120; ˇ2 = −0.0000069].
Fig. 2. BTPc Re

Table 4 and Fig. 2). The adequacy in time of FPNS analgesia applied
o radiation oncology procedures is warranted by the duration of
he procedures (about 25–30 min) and the fact that the pivotal FPNS
tudy demonstrated gradual improvement of analgesia versus the
omparator drug, from 5 to 60 min [25].

The patients included in this study repeated FPNS administra-
ion in consecutive procedures when it was needed, with the same
uccessful results.

The time to action of FPNS was less than 5 min in almost 50%
f the patients. For almost 70% of the patients the time needed to
chieve a 50% decrease in NRS score was less than 15 min (Fig. 3).

No statistically significant differences (Mann–Whitney U-test)
ere observed regarding the variables sex and effectiveness,
orphine doses, FPNS doses required, rescue doses, relief onset

nd time to 50% NRS reduction. In contrast, statistical signifi-
ance (p < 0.05) was recorded in relation to the difference in NRS
core (NRS before procedure – NRS during procedure) likewise
eferred to the above variables and the type of radiotherapy pro-
edure (Kruskal–Wallis test) or the Karnofsky performance status
Mann–Whitney U-test).

Seven patients reported minor undesirable effects related to the
dministration of FPNS (dizziness in 5 patients and drowsiness in 2

ases). One patient dropped out of the study due to severe dizziness
nd intense nausea. FPNS was well tolerated (>73% of patients),
nd no complications related to the intranasal administration were
ecorded.
c Cost of medication/utility.

3.1. Cost utility analysis
The results of the pharmacoeconomic analysis are shown in
Table 5. Effectiveness was measured as pain reduction after FPNS
for the radiotherapy procedure (as a percentage of the NRS score),
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Fig. 3. FPN

here 100% effectiveness corresponded to absolute pain reduction
nd 0% to no pain reduction.

The formula mentioned in the methods section yielded quality
f life (utility or QALY) thanks to the decrease in breakthrough pain
RS score with FPNS.

The average cost per patient for pain control and conduction of
he radiotherapy manoeuvres was just under 15D . This figure was
alculated considering the price of FPNS in Spain and the mean FPNS
oses required for breakthrough pain: 169 �g as shown in Table 4
i.e., we found that most patients required 100–200 �g of FPNS to
ontrol breakthrough pain in routine radiotherapy procedures and
anoeuvres).
We found that the costs of significantly improving the quality of

ife of patients or all the dimensions of the EuroQoL questionnaire
i.e., using the treatment for a longer period of time to improve

obility, self-care, ability to perform usual activities, pain, and anx-
ety and depression) would have been close to 130D per patient
Table 5).

It should be noted that other expenses such as opportunity
osts and the interruption of work flow also decrease with break-
hrough pain relief thanks to FPNS. Radiation oncology procedures
equire the intervention of 1–3 technicians, a nurse and a physician.
urthermore, these professionals use technological equipment (lin-
ar accelerator or CT) that imply added costs (machine time).
rocedures that cannot be successfully completed generate both
pportunity costs (wasted personnel and machine time) and added
eal costs, since the procedure must be postponed for another day –
ith the associated new personnel and machine costs this implies.

t is difficult to calculate the cost savings without the use of con-
rol groups. Nevertheless, it is clear that the costs would be far
eyond the 15D per patient required by FPNS, as demonstrated
y our pharmacoeconomic analysis.

. Discussion

Management of moderate to severe pain in cancer patients with
isseminated disease. Palliative relief to the affected site is the
onventional benefit of ionizing radiation treatments. However,
adiotherapy procedures frequently cause breakthrough pain that
revent the entire procedure from being carried out.

Breakthrough pain is associated to a number of causes (e.g.,

he cancer itself, anticancer treatment, or concomitant illness), and
hysiopathological mechanisms (e.g., nociceptive, neuropathic or
ixed). Effective management of breakthrough pain has proved

ifficult to achieve. Breakthrough pain in patients with advanced
t of Action.

cancer who are in need of radiotherapy can be related to position-
ing and treatment delivery. Furthermore, suitable relief should be
effective, quick, tolerable, and easy to administer [26].

In our prospective study we included patients with inciden-
tal pain, which is understood to be a subtype of breakthrough
pain induced by movement or some other voluntary action of the
patient. In these cases voluntary actions are positioning and immo-
bilizing actions. By controlling these predictable pain episodes as
soon as possible, repeating the same procedure multiple times
can be avoided. Torres et al. recently found early onset of pain
relief to result in greater patient satisfaction [27]. This minimizes
uncomfortable positioning of the patient and avoids delays in the
procedures. Furthermore, patients without pain cooperate in the
process, making it safer and accurate. While further studies involv-
ing different fentanyl preparations are designed and carried out, the
results of the present study have shown that FPNS might be a good
option to relieve incidental breakthrough pain in cancer patients
describing moderate to intense pain during necessary procedures
in the context of radiotherapy.

Regarding the secondary endpoints, the dose most frequently
required to achieve the objective of a 50% decrease in NRS score was
100–200 �g of FPNS. However, patients receiving high morphine
doses may require higher doses. Pain relief has been effective and
quick, with easy FPNS administration. The mean time to achieve
a breakthrough pain reduction of at least 50% was 15.5 min. It is
commonly accepted that an ≥2 point reduction in pain intensity
is an indicator of clinically meaningful response [28]. In our study
we needed to be restrictive and therefore did not start a proce-
dure until we achieved a 50% reduction of the NRS score (6 points
of NRS reduction were recorded in our study within a mean time
of 15.5 min). The observable rapid response is probably due to the
bioavailability of the FPNS formulation [22]. Fentanyl is a lipophilic
opioid and has shown very rapid mucosal absorption, thus making
it a good analgesic for breakthrough pain. In our study, the onset
of action of FPNS took place in less than 5 min in almost 50% of
the patients. The primary objective of a 50% NRS reduction was
achieved in less than 15 min in almost 70% of the treated patients
(Fig. 3). These results have been shown to be statistically significant,
and support the results obtained in a randomized, double-blind,
crossover study in which the efficacy and tolerability of FPNS was
assessed in 114 patients – documenting significant improvement of

the pain intensity scores within as early as 5 min (p < 0.05) [25]. In
our study of 26 treated patients, the average time to onset of action
was 7 min (range 3–15 min). The nasal tissues are highly vascu-
larized, have good permeability, and avoid first-pass metabolism
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[30] Illum L. Nasal drug delivery-possibilities, problems and solutions. J Control
8 I. Prieto et al. / Scandinavian

n the liver [29,30]. For patients with breakthrough pain, the nasal
oute may be particularly beneficial and lead to higher acceptability
7,28].

FPNS toxicity seems to be predictable and comparable to that of
ther quick-release opioid drugs [11]. One of the patients dropped
ut of the trial due to intense dizziness and nausea, and 7 described
olerable symptoms. In most of the patients FPNS was well tol-
rated (>73% of the cases), and no complications related to nasal
dministration were recorded.

Finally, the cost utility analysis showed a gain in health-related
uality of life, decreasing the pain and the economic cost per patient
Table 5). Furthermore, relief from pain facilitates the Depart-

ent workflow and reduces costs associated with clinical delays.
adiotherapy costs are predominantly determined by personnel
nd equipment [31]. By preventing unnecessary delays we also
aintain Department productivity. Therefore, pain control in our

atients before radiotherapy procedures are carried out is not only
very efficient and low-cost process but also affords more health-

elated quality-adjusted life years for the patients.

. Conclusions

Certain necessary procedures and manoeuvres in radiotherapy
ay cause moderate to severe breakthrough pain. A simple, rapid

nd strong analgesic is needed in such situations. FPNS offers
apid absorption and analgesia. It is particularly efficient and well
ccepted by radiotherapy patients. Such relief allows the neces-
ary procedures to be completed accurately, without additional
eedless suffering for patients, and maintaining the Radiotherapy
epartment productivity. FPNS was well tolerated, and no major
omplications were observed related to intranasal administration.
owever, further studies and clinical trials are needed to formally
ssess the comparative tolerability and efficacy of the different opi-
id preparations, in order to help place the results of this efficacy
nalysis within a wider clinical context.
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