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Objective: Assessment of analgesic effectiveness, safety, and tolerability of fentanyl pectin nasal
spray (FPNS) in the treatment of breakthrough cancer pain (BTcP) in routine clinical practice.
Methods: A prospective, open-label, noninterventional study (4-week observation period,
3 month follow-up) of opioid-tolerant adults with BTcP in 41 pain and palliative care centers
in Germany. Standardized BTcP questionnaires and patient diaries were used. Evaluation was
made of patient-reported outcomes with respect to “time to first effect”, “time to maximum
effect”, BTcP relief, as well as changes in BTcP-related impairment of daily life activities,
quality-of-life restrictions, and health care resource utilization.
Results: A total of 235 patients were recruited of whom 220 completed all questionnaires and
reported on 1,569 BTcP episodes. Patients reported a significant reduction of maximum BTcP
intensity (11-stage numerical rating scale [0= no pain, 10= worst pain conceivable]) with FPNS
(mean ± standard deviation = 2.8±2.3) compared with either that reported at baseline (8.5±1.5),
experienced immediately before FPNS application (7.4±1.7), or that achieved with previous
BTcP medication (6.0±2.0; P<0.001 for each comparison). In 12.3% of BTcP episodes, onset
of pain relief occurred ≤2 minutes and in 48.4% ≤5 minutes; maximum effects were reported
within 10 minutes for 37.9% and within 15 minutes for 79.4%. By the end of the study, there had
been significant improvements versus baseline in BTcP-related daily life activities (28.3±16.9 vs
53.1±11.9), physical (35.9±8.4 vs 26.8±6.5), and mental quality of life (38.7±8.5 vs 29.9±7.9)
(P<0.001 for each comparison vs baseline); in addition, health care resource utilization requirements directly related to BTcP were reduced by 67.5%. FPNS was well tolerated; seven patients
(3.2%) experienced eight treatment-emergent adverse events of which none was serious. There
were no indicators of misuse or abuse.
Conclusion: FPNS provided rapid and highly effective BTcP relief in opioid-tolerant cancer
patients with substantial improvements in daily functioning and quality of life. FPNS was
well tolerated and associated with significant reductions in health care resource utilization and
nursing assistance.
Keywords: breakthrough pain, cancer, fentanyl pectin nasal spray, intranasal administration,
efficacy, safety, quality of life
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Moderate to severe pain is common among patients with cancer and remains a significant challenge to practitioners, despite advances in pain management and the
widespread adoption of the World Health Organization (WHO) guidelines for cancer
pain management.1,2 The WHO three-step “ladder” approach to cancer treatment
includes the use of opioids with fixed, around-the-clock dosing in patients who do not
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respond to non-opioid analgesics.3,4 However, breakthrough
cancer pain (BTcP), defined as a transient exacerbation of
pain that occurs either spontaneously or in relation to specific
predictable or unpredictable triggers despite relatively stable
and adequately controlled background pain,5 is a common
problem currently only minimally addressed by the WHO
pain relief ladder.1,3 BTcP not only considerably impacts on
daily activities, social relationships, quality of life (QoL), and
well-being of afflicted patients6,7 but also places a substantial
economic burden on society and the health care system.7–10
Fast-acting (rapid onset) fentanyl preparations administered on an “as needed” basis have become more common in
BTcP control as they closely match the temporal dynamics of
BTcP episodes.11,12 The high lipophilicity and low potential
for local irritation of fentanyl13 permitted the development of
new formulations with transmucosal administration routes,
including the fentanyl pectin nasal spray (FPNS), PecFent®
(Archimedes Pharma Ltd, Reading, UK). FPNS incorporates
a proprietary pectin-based gelling agent that reduces drip and
run-off.14 The nasal route avoids hepatic first-pass effects and
thus offers better absorption; this formulation also benefits
patients with oral mucositis and xerostomia and could be
advantageous for patients experiencing nausea, vomiting,
and impaired gastrointestinal function. Randomized controlled Phase II and Phase III studies in patients with BTcP
have shown clinically important analgesic efficacy within
5–10 minutes following FPNS administration15–18 with safety/
tolerability that is similar to placebo15,16 and faster meaningful
pain relief than immediate-release morphine.17,18
Randomized clinical studies assess efficacy and safety of
a particular medication within a restricted setting often with
narrowly defined inclusion/exclusion criteria and treatment
protocols to obtain a homogeneous study population. They
should be complemented by noninterventional observational
studies that are conducted in a “real world setting” and assess
the routine administration of medications in the heterogeneous population of patients encountered in routine clinical
practice. The current study investigated FPNS administration
for BTcP episodes in opioid-tolerant patients under routine
clinical practice conditions and was carried out in medical
practices specializing in pain and palliative care.

Patients and methods
Study design and patients
This prospective, open-label, noninterventional observation
was conducted in Germany in accordance with German
Drug Law (AMG) §67 and in compliance with the Declaration of Helsinki, Good Clinical Practice guidelines, and the

572

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

requirements of National German Law. Study approval was
granted by the independent ethics committee of the Medical
Faculty Mannheim of Heidelberg University (file reference
2011-241N-MA). In accordance with legal requirements,
the Bundesinstitut für Arzneimittel und Medizinprodukte
(German Federal Institute of Drugs and Medical Devices),
the National Association of Statutory Health Insurance Physicians, the National Association of Private Health Insurance
Companies, and the Central Association of Health Insurances head organizations were notified. Patients provided
written informed consent to the collection and release of
anonymized data.
Patients were recruited at 41 treatment centers in
Germany and included adult patients (age ≥18 years) with
BTcP episodes despite a stable opioid regimen (≥60 mg/day
of oral morphine or an equianalgesic dose of another opioid
for ≥1 week) for whom a treatment decision to initiate FPNS
had been made. Inclusion and exclusion criteria of the study
were consistent with the European Summary of Product
Characteristics (SmPC) for FPNS.19 Patient selection was at
the discretion of the participating health care professionals
who were experienced in the administration of strong opioids
for cancer pain and who were directed to observe appropriate
guidelines for the treatment of cancer pain and BTcP.20,21 To
reduce selection bias, physicians were asked to enroll the
first consecutive three to six eligible patients presenting with
BTcP in their centers after study initiation.
Patients received FPNS in the course of routine clinical
practice. Information pertaining to their health status and
treatment was collected over a 4-week observation period
using validated patient questionnaires. Additional information was gathered through standardized questionnaires,
which were completed by the physicians during the study. A
3-month follow-up was scheduled to record possible unintended misuse/abuse indicators.

Study procedures
The 4-week core observation period comprised three study
visits (baseline and weeks 1 and 4) and was complemented
by a 3-month follow-up. At the baseline visit, participating
patients provided data on their prestudy health, treatment,
and pain; further questionnaires were completed at subsequent study visits. Patients also used a BTcP diary which
contained detailed questions about their BTcP episodes.
They completed the diary for up to eight BTcP episodes
treated with FPNS during the 4-week observation. Patients
were encouraged to independently complete the study questionnaires. However, proxy assessment/documentation by

Journal of Pain Research 2016:9

Dovepress

relatives was accepted (and recommended) in patients with
advanced cancer stages or otherwise severe physical impairments. Physicians completed corresponding questionnaires at
baseline, after 1 and 4 weeks of treatment, and after 3 months
of follow-up. The study questionnaires were developed by the
Institute of Neurological Sciences (IFNAP) on behalf of the
German Pain Society and are based on standardized, validated
questionnaires used for routine evaluation of (cancer) pain22
and palliative care patients.23,24
FPNS is available as a multidose nasal spray at 100 or
400 µg fentanyl/spray. It was prescribed after thorough instructions and advice (by the physician to the patient) according to
the SmPC, patient information leaflet, and physician’s usual
clinical procedures.19 Treatment was solely at the discretion
of physician and patient. Initial doses were determined by
the physician taking into account previous treatment, opioid
dosage for background pain, previous experience with other
rescue medications, and recommendations given in the SmPC.
Titration was as deemed necessary for the individual patient
to a dose providing adequate pain relief without any, or at
least tolerable, side effects; dose adjustments were recorded
throughout the study. Patients administered FPNS as needed.
Adjunct therapies/rescue medications were used in accordance
with the treatment center’s standard of care and clinical procedures; treatment changes were permitted and documented
during the study as well as during a 3-month period afterwards
to uncover potential abuse or misuse.

Assessments
Effectiveness of treatment was assessed with the measures
“pain intensity” and “pain relief ”.
• Pain intensity was rated by the patients on a validated
11-point numerical rating scale (NRS11; “0” = no pain,
“10” = worst pain conceivable).24–27 Baseline documentation included current pain intensity status, background
(chronic) pain intensity (“as it was during the last week”),
and maximum pain intensity usually experienced during
BTcP episodes. During the observation period, patients
recorded their BTcP intensities experienced before FPNS
administration and at maximum FPNS effect.
• The course of BTcP relief following FPNS administration
was documented choosing from a list of time intervals
for the two categories “time to first effect” and “time
to maximum effect”. Furthermore, “speed of action”,
“strength of action”, “tolerability”, and “ease of use” of
FPNS treatment were rated on a 6-point Verbal Rating
Scale from “very good” to “inefficient.”
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• Patients who had previously used alternative rescue medications for BTcP episodes additionally compared FPNS
effectiveness to their previous medication on a validated
7-point verbal Clinical Global Impression of Change scale
from “very much better” to “very much worse.”
BTcP-related impairments of daily life activities and
well-being were assessed at baseline and after 4 weeks with
a modified version of the pain disability index (mPDI),28
and the German version of the 12-item short form QoL
questionnaire (SF 12). 29 Patient-rated pain-related daily
life activities impairments were assessed across the seven
mPDI dimensions: “household and family”, “leisure and
recreation”, “social activities”, “work”, “independence in
personal hygiene and daily life”, “sleep”, and “quality of
life”, each on an NRS11 ranging from 0= no disability to 10=
complete disability. QoL was assessed using the SF12 physical
component score (PCS) and mental component score (MCS)
and compared to German reference data.30
Nursing assistance/help and individual health care
resource utilization required by patients were recorded
according to the checklist and proceedings of the German
Hospice and Palliative Care Evaluation data collection, both
at baseline and end of study.23
Safety was assessed throughout the observation period,
including continuous treatment-emergent adverse event
monitoring. Open-ended questions were part of the standard procedures performed at each individual study visit.
In addition, patient diaries were routinely evaluated for any
signs indicative of potential (hidden) adverse events. All
adverse events were encoded with the Medical Dictionary
for Regulatory Activities31 and evaluated for severity and
relationship to FPNS.

Outcome measures
Primary outcome measures were patient-reported outcomes:
change in BTcP intensity, time to onset (“time to first effect”),
and time to maximum pain relief (“time to maximum effect”)
following FPNS administration. Additionally, changes in
BTcP-related impairments of daily functioning, QoL, and
health care resource utilization requirements were evaluated.

Statistical analysis
Baseline, demographic, and efficacy analyses were performed for all enrolled patients who took at least one dose
of FPNS and who had at least one postbaseline/postdose
patient-reported outcome measure (efficacy analysis set
[EAS]; modified intent-to-treat approach). Safety analyses
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were done for the complete study population (safety analysis
set [SAS]).
Due to the explorative character of this analysis, no formal
sample size estimation was performed. The last observation
carried forward method was used to impute missing scores
beyond baseline. For continuous variables, descriptive statistics were summarized by the number of patients, mean ±
standard deviation (SD), and 95% confidence intervals of
the mean, median, and range (minimum–maximum) values.
For categorical and ordinal variables, data were summarized
by frequency number and percentage of participants in each
category; where appropriate, 95% confidence intervals were
added.
For within group (eg, pre–post) comparisons of continuous/categorical variables paired samples, t-test/Fisher’s exact
tests were performed. All statistical tests were carried out
using a two-sided significance level of 0.05 and corrected
for multiple significance comparisons with the HolmBonferroni method. All analyses were exploratory; no confirmatory analyses were performed nor statements derived.
Test procedures were only used to evaluate the biometrical
significance of differences found, not to confirm any a priori
defined hypotheses.
Enrolled
235

Results
Study centers and patient disposition
Participating treatment centers were specialized in internal
medicine (n=16), anesthesiology (n=13), general medicine
(n=8), oncology/hematology (n=3), or surgery (n=1). They
enrolled 235 patients (SAS), of whom 220 (93.6%) reported
outcome measures for the efficacy analyses (EAS) creating
a database of 1,569 BTcP episodes. Most patients were
recruited by anesthesiologists (n=99, 42.1%) and internal specialists (n=89, 37.9%). Patient enrollment varied
among centers engaged (on average, participating physicians recruited 5.6 [median 2] patients; 26 centers (63.4%)
enrolled up to two patients, 15 centers [36.6%] enrolled three
or more patients); however, statistical analysis revealed no
“by center effect.”
The majority of patients (n=206, 87.7%) completed the
4-week observation period (see Figure 1). Reasons noted for
premature discontinuation were “death due to progression of
the underlying cancer” (n=6, 2.7%), “hospitalizations” (n=2,
0.9%), “cessation of BTcP” (n=3), “inadequate efficacy of
the BTcP medication” (n=2, 0.9%), and “other reasons” (not
further specified, n=1, 0.46%). No patient withdrew from the
study because of an FPNS-related adverse effect.

With patientreported outcome
data?
No
15

Safety analysis set

Efficacy analysis set

Yes
220 (100.0)

Death
6 (2.7)
Discontinued
14 (6.4)

Cessation of BTcP
3 (1.4)
Hospitalization
2 (0.9)
Efficacy ↓
2 (0.9)
Other reasons
1 (0.5)

Completed observation period
206 (93.6)

Adverse events
0 (0)

Figure 1 Patient disposition.
Notes: Data are presented as n or n (%). The downward arrow after efficacy indicates an insufficient efficacy.
Abbreviation: BTcP, breakthrough cancer pain.
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Baseline situation
Demographic and clinical baseline characteristics of the
SAS population are summarized in Table 1. Mean ± SD age
was 63.4±13.5 years; 52.3% (n=123) were female. Eastern
Cooperative Oncology Group (ECOG) performance status32
varied; 20.0% (n=47) of the patients had an ECOG score of 3
and 5.5% (n=13) of 4. The most common primary tumor sites
were located in the gastrointestinal tract (n=53, 22.6%), breast
Table 1 Baseline demographic and clinical characteristics of the
safety analysis set (SAS) population (n=235)
Data set

SAS

Patients, n
Age (years), mean (SD)
Sex (female), n (%)
Weight (kg), mean (SD)
Height (cm), mean (SD)
Body mass index (kg/m2), mean (SD)
ECOG, n (%)
<1
2
3
4
Primary tumor site (ICD-10), n (%)
Digestive organs
Breast
Lung/respiratory system
Prostate
Female genital
Skin
Urinary tract
Others
Combination of different tumors
Tumor size, n (%)
TX
T0
T1
T2
T3
T4
Lymph node involvement, n (%)
NX
N0
N1
N2
Metastasis, n (%)
MX
M0
Ml
BTcP-relevant comorbidities, n (%)
Nausea
Dysphagia
Vomiting
Xerostomy
Mucositis

235
63.4 (13.5)
123 (52.3)
71.9 (18.9)
170.3 (8.9)
24.7 (5.5)
71 (30.2)
104 (44.3)
47 (20)
13 (5.5)
53 (22.6)
36 (15.3)
25 (10.6)
21 (8.9)
I8 (7.7)
14 (6.0)
10 (4.3)
22 (9.4)
21 (8.9)
40 (17)
31 (13.2)
53 (22.6)
37 (15.7)
36 (15.3)
35 (14.9)
49 (20.9)
54 (23)
76 (32.3)
49 (20.9)
54 (23)
74 (31.5)
98 (41.7)
122 (51.9)
49 (20.9)
44 (18.7)
28 (11.9)
21 (8.9)

Abbreviations: SD, standard deviation; BTcP, breakthrough cancer pain; ICD-10,
International Classification of Diseses -10; ECOG, Eastern Cooperative Oncology
Group.
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(n=36, 15.3%), or lung/respiratory system (n=25, 10.6%); 21
patients (8.9%) suffered simultaneously from two different
tumor types. In 108 patients (46.0%), the tumor spread into
nearby structures (T2–4), in a fifth of patients (n=49, 20.9%)
into distant lymph nodes (N2), and for 41.7% (n=98) distant
metastasis were documented (M1).
More than half of the patients (n=134, 57.0%) reported
at least one tumor or tumor treatment-related comorbidity
with relevance for BTcP treatment, such as nausea (n=122,
51.9%), dysphagia (n=49, 20.9%), vomiting (n=44, 18.7%),
xerostomy (n=28, 11.9%), and/or oral mucositis (n=21,
8.9%). Seven of ten patients (n=169, 71.9%) received outpatient care and a quarter (n=57, 24.3%) participated in a
specialized ambulatory palliative care program.

Pain medication
All patients received background pain medication with
strong opioids; fentanyl was the most commonly used, taken
by 34.0% (n=80), followed by oxycodone (n=39, 16.6%),
hydromorphone (n=36, 15.3%), and morphine (n=34,
14.5%). The average ± SD daily morphine equivalent dose
was 162.2±107.9 mg (Table 2). More than half of patients
(n=135, 57.4%) had not previously used BTcP medications; in those patients with previous experience (n=100),
the most commonly prescribed BTcP medications were oral
immediate-release opioids (n=48, 48.0%). Most patients were
switched to FPNS owing to poor efficacy of previous BTcP
treatments (n=52, 52.0%), inadequate speed of action (n=25,
25.0%), or because of intolerable side effects (n=11, 11.0%).
The most frequently recommended FPNS dose for initial
use by SAS patients was 100 mg (n=170, 72.3%), followed by
200 mg (n=48, 20.4%) and 400 mg (n=16, 6.8%). However,
initial dosages recorded “as used” for the first BTcP episode
by EAS patients were 100 mg in 55.5% (n=122), 200 mg in
27.7% (n=61), and 400 mg in 16.8% (n=37) of patients. There
was a moderate increase of the mean ± SD FPNS dose used
between the first (178.5±108.7 mg) and eighth BTcP episode
(222.2±116.9 mg). At study end, 45.5% of EAS patients
(n=100) considered the 200 mg dose as “most effective” followed by 100 mg (n=66, 30.0%) and 400 mg (n=54, 24.5%).

BTcP characteristics and FPNS
treatment effects
Most patients experienced more than one BTcP episode per
day; the average ± SD daily frequency was 3.1±1.7 episodes
(Table 2). About two-thirds of patients (n=151, 68.6%)
reported a BTcP duration of 30–60 minutes; about a third of
patients (n=76, 34.5%) experienced BTcP episodes of longer
submit your manuscript | www.dovepress.com
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Table 2 BTcP and treatment characteristics of the safety analysis
set (SAS) population at baseline (n=235)
Data set

SAS

Patients, n

235

Average number of BTcP episodes per day, mean (SD)
BTcP duration (minutes), n (%)
≤5
6–15
16–30
31–60
>60
Background pain intensity (NRS11), mean (SD)
Maximum BTcP without treatment (NRS11), mean (SD)
Maximum BTcP with prior treatments (NRS11),
mean (SD)
Tailored treatment target (NRS11), mean (SD)
Type of BTcP, n (%)
Mixed
Spontaneous
Incidental
BTcP etiology, n (%)
Cancer-related
Anticancer treatment-related
Unclear
BTcP phenomenology, n (%)
Mixed
Nociceptive
Neuropathic
Background pain therapy with, n (%)
Fentanyl TTS
Oxycodone ± naloxone
Hydromorphone
Morphine
Tapentadol
Burprenorphine
Average daily dose (mg morphine equivalent), mean (SD)
Prior BTcP treatment with, n (%)
Nothing
Oral immediate-release WHO step III opioids
Oral transmucosal fentanyl (ROOs)
Non-opioid analgesic
Combination
Reason for switch to FPNS, n (%)
Inadequate efficacy
Inefficient speed of onset
Intolerable adverse effects
Combination

3.1 (11.7)
6 (2.6)
17 (7.2)
49 (20.9)
75 (31.9)
88 (37.4)
5.5 (2.3)
8.5 (3.6)
6 (2.6)
3.5 (1.5)
160 (68.1)
51 (21.7)
24 (10.2)
182 (77.4)
27 (11.5)
26 (11.1)
126 (53.6)
85 (36.2)
24 (10.2)
80 (34.0)
39 (16.6)
36 (15.3)
34 (14.5)
34 (14.5)
12 (5.1)
162.2 (107.9)
135 (57.4)
48 (20.4)
10 (4.3)
30 (12.8)
12 (5.1)
52 (52.0)
25 (25.0)
11 (11.0)
12 (12.0)

Abbreviations: SD, standard deviation; BTcP, breakthrough cancer pain; NRS11,
11-stage numerical rating scale (0= no pain, 10= worst pain conceivable); WHO,
World Health Organization; FPNS, fentanyl pectin nasal spray; TTS, transdermal
therapeutic system; ROOs, rapid onset opioids.

duration (>60 minutes). Mean ± SD NRS11 background pain
intensity at baseline was 5.5±2.5 and therefore significantly
higher than the patient-defined tailored treatment target of
3.5±1.6. Maximum BTcP intensity experienced without any
rescue medication was 8.5±1.5 and 6.0±2.0 when rescue
medication had been taken. Twenty-four patients (10.2%)
reported predominantly “incidental”, 21.7% (n=51) mostly
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“spontaneous,” and 68.1% (n=160) both types of BTcP. In
77.4% (n=182), BTcP etiology was reported to be “cancerrelated” and in 53.6% (n=126) of “mixed” pathophysiology
(Table 2).
Average ± SD BTcP pain intensity improved significantly
from 7.4±1.7 NRS11 before FPNS application to 2.9±2.3
NRS11 at the time of its maximum effect (see Figure 2;
P<0.001) and differed significantly from that experienced
without any BTcP treatments (8.5±1.5) as well as that
achieved with prior BTcP medications (6.0±2.0; see Table 2;
P<0.001 for each comparison). Mean ± SD absolute BTcP
relief achieved with FPNS was 4.6±2.6 NRS11, and the corresponding relative improvement rate was 60.6%±35.2%.
For the first eight BTcP episodes treated, the proportion
of patients with intensity scores ≤3 NRS11 increased from
0.5%–2.2% at the time of FPNS use to 51.5%–64.7% at the
time of its maximum effect (see Figure 3). BTcP relief associated with FPNS was rated as “complete” or “very strong”
for 56.5% of episodes, “strong” for 25.4%, and “moderate”
for 14.7%. Episodes in which the pain relief to FPNS was
considered “mild” or “none” was only 3.0% or 0.4%. Percent
relief reported at the maximum effect of FPNS versus the
situation before administration was ≥30% in 57.6%, ≥50%
in 37.3%, and ≥70% in 29.6% of BTcP episodes treated
(see Figure 4).

Time to first and time to
maximum effects
Time to first FPNS effect (ie, “onset of action”) was within
10 minutes for 78.9% of all BTcP episodes documented,
within 5 minutes for 48.4%, and within 2 minutes for 12.3%
(Figure 5). Time to “maximum effect” was ≤15 minutes for
79.4%, ≤10 minutes for 37.9%, ≤5 minutes for 19.3%, and
≤2 minutes for 6.0% of BTcP episodes. Titration had no overall impact on speed of onset and/or time to maximum effect.
Time intervals between BTcP onset and FPNS use shortened significantly over the first few treated BTcP episodes.
Whereas only 21.8% of patients (n=48) initially used FPNS
within 2 minutes after BTcP onset, this proportion increased
considerably up to 65% (n=143, P<0.001) for the sixth
episode treated/documented and remained there for the following BTcP episodes reported.

FPNS effects on daily life activities
BTcP treatment with FPNS was followed by a significant
improvement in daily life activities (Table 3; Figure 6). Mean
± SD mPDI sum score improved from 53.1±11.9 at baseline
to 28.3±16.9 at the end of the 4-week treatment period,
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P<0.001

BTcP intensity (NRS11)

7
6
5
4
3
2
1
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9

90

Relative FPNS-related change of BTcP intensity (%)

Absolute FPNS-related change of BTcP intensity (NRS11)

10

8
7
6
5
4
3
2
1
0

0
Baseline
Mean ± SD 8.5±1.5
95% CI 8.3–8.7

Prior use

FPNS

7.4±1.7
7.3–7.5

2.8±2.3
2.7–2.9

80
70
60
50
40
30
20
10
0

Absolute
improvement

Relative
improvement

Mean ± SD 4.6±2.6
95% CI 4.5–4.8

Mean ± SD 60.6±35.2
95% CI 58.6–62.6

30
25
20
15
10
5

10

90

9

80

8

70

7

60

BTcP intensity (NRS11)

Proportion of BTcP episodes (%)

35

100

Range: 51.6%–64.7%

50
40
P<0.001

Cumulative proportion of BTcP episodes (cum %)

40

30
20

P<0.001

Figure 2 Box-and-whisker plots for breakthrough cancer pain (BTcP) intensities (NRS11; 0= no pain, 10= worst pain conceivable [left panel] at baseline [left], prior use of
medication [middle] and with fentanyl pectin nasal spray [FPNS, right]) as well as absolute (middle panel) and relative (right panel) BTcP intensity improvement due to the
treatment with FPNS for the efficacy analysis set population (n=220).
Note: Boxes indicate 25th–50th–75th percentiles, whiskers the 2.5th and 97.5th percentiles, and trapezoids the corresponding mean.
Abbreviations: NRS11, 11-stage numerical rating scale (0= no pain, 10= worst pain conceivable); SD, standard deviation; CI, confidence interval.
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Figure 3 Average BTcP intensities (NRS11) recorded immediately before treatment (solid lines) and at maximum effect (dashed lines) of fentanyl pectin nasal spray (FPNS)
for the first consecutive eight BTcP episodes treated by patients of the efficacy analysis set (n=220).
Notes: Curves show actual (left) and cumulative (middle) percentages (“0”= no pain, “10”= worst pain conceivable). The right panel shows the box-and-whisker plots for
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BTcP intensity scores of ≤3 at the maximum effect of FPNS (51.6%–64.7%) versus the situation prior its use (0.5%–2.2%; P<0.001 for each episode).
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Cumulative percentage (+95% CI) of BTcP
attacks with pain response to FPNS
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Figure 4 Percent response versus pretreatment (+95% confidence interval [CI]) with respect to the breakthrough cancer pain (BTcP) intensity in 1,569 BTcP episodes
treated by the patients of the efficacy analysis set (n=220) with fentanyl pectin nasal spray (FPNS).
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Figure 5 Time to first effect (left) and time to maximum effect (right) following administration of fentanyl pectin nasal spray (FPNS) for 1,569 BTcP episodes recorded by
patients of the efficacy analysis set (n=220).
Notes: Columns presented are cumulative percentages (+95% confidence intervals) of BTcP episodes responding within predefined time frames. Note that 48.4% patients
reported for nearly half of episodes an onset of action within 5 minutes after FPNS administration, while 79.4% patients reported a maximum effect within 15 minutes
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Abbreviation: BTcP, breakthrough cancer pain.

corresponding to a relative improvement of B
 TcP-related
restrictions in daily life of 46.7%±37.7% (P<0.001). In
parallel, the proportion of patients reporting mPDI sum
scores suggestive for severe BTcP-related disabilities in
daily life (ie, those with sum score >43 points) decreased
from 80.5% (n=177) at baseline to 22.7% (n=50) at study
end (P<0.001), and the proportion of patients experiencing
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high/severe/extreme levels of BTcP-related disabilities (ie,
those with >40/50/60 points) decreased significantly from
83.6%/65.9%/30.0% (n=184/145/66) to 22.7%/13.2%/2.7%
(n=50/29/6; P<0.001 for each comparison).
Considering FPNS-related changes with respect to
individual mPDI dimensions, the average ± SD mPDI
scores improved from 7.0±2.5–8.1±2.0 at baseline
Journal of Pain Research 2016:9
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Table 3 Breakthrough cancer pain-related disabilities in daily life assessed with the modified pain disability score (mPDI) at enrollment
(baseline) versus end-of-study of the efficacy analysis set population (n=220)
mPDI dimension

Parameter Baseline

End of study Difference to baseline

Household and familial activities (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
Leisure and recreation (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
Social activities (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
Work (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)

1

7.5 (1.9)
6 (2.7)
7.7 (1.9)
7 (3.2)
7.7 (2.0)
7 (3.2)
7.8 (2.2)
9 (4.1)

4.3 (2.5)
89 (40.5)
4.3 (2.6)
90 (40.9)
4.4 (2.6)
85 (38.6)
4.4 (2.7)
88 (40)

−3.2 (2.9)
83 (37.7)
−3.4 (2.9)
83 (37.7)
−3.3 (3.0)
78 (35.5)
−3.4 (3.2)
79 (35.9)

P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001

7.2 (2.0)
11 (5)
7.0 (2.5)
25 (11.4)
8.1 (2.0)
6 (2.7)
53.1 (12.0)
43 (19.5)

3.9 (2.7)
105 (47.7)
3.4 (2.6)
132 (60)
3.6 (2.8)
111 (50.5)
28.3 (16.9)
170 (77.3)

−3.3 (3.0)
94 (42.7)
−3.6 (3.5)
107 (48.6)
−4.5 (3.7)
105 (47.7)
−24.8 (20.0)
127 (57.7)

P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001

2
3
4

Independence in daily life activities (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
Sleep (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
Overall quality of life (NRS11), Mean (SD)
Patients with mPDI scores ≤3; n (%)
mPDI sum scores (NRS11), Mean (SD)
Patients with mPDI scores ≤43; n (%)

5
6
7
1–7

Significance

Abbreviations: NRS11, 11-stage numerical rating scale (0= no pain, 10= worst pain conceivable); SD, standard deviation.
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Figure 6 Average patient-reported breakthrough cancer pain (BTcP)-related mPDI disability profiles for the efficacy analysis set (n=220).
Notes: Curves based on actual (left) and cumulative (middle) percentages of patients reporting distinct BTcP-related impairments to participate in daily life activities on the
NRS11 (endpoints “0” = no, “10” = worst disability conceivable) experienced prior to enrollment (solid lines), as well as at the end of the study (dashed lines). Note the shift
to the left for all mPDI subscales due to fentanyl pectin nasal spray (FPNS) and the significantly higher percentage of patients experiencing mPDI scores of ≤3 at the end of
the 4-week observation period (range: 39.1%–61.4%) versus baseline (2.7%–10.9%; P<0.001 for each), indicating significantly less BTcP-related restrictions in daily life due to
FPNS. The right panel shows the box-and-whisker plots for the corresponding mPDI sum scores at baseline versus study end.
Abbreviations: NRS11, 11-stage numerical rating scale (0= no pain, 10= worst disability conceivable); mPDI, modified version of the pain disability index; SD, standard
deviation; CI, confidence interval.

to 3.4±2.6–4.4±2.6 NRS 11 at the end of the 4-week
observation period (see Table 3; P<0.001 for each
comparison). In parallel, the proportion of patients
reporting “none” or only “mild” BTcP-related mPDI
restrictions (ie, scores ≤3) increased from 2.7%–10.9%
(n=6–24) to 39.1%–61.4% (n=86–135; P<0.001 for each
mPDI dimension), whereas the proportion of patients
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e xperiencing “severe” or “extreme” restrictions (ie,
scores ≥8) improved from 50.9%/65.9% (n=112/145) to
9.1%/14.1% (n=20/31; P<0.001 for each comparison).
Greatest improvements were reported for BTcP-related
restrictions in the mPDI dimensions “overall quality of
life” (reduced by 4.5 NRS11) and “sleep” (reduced by 3.6
NRS11): the proportion of patients reporting “minor” or even
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“no” restrictions in these two mPDI dimensions increased
from 2.7%/10.9% (n=6/24) at baseline to 51.4%/61.4%
(n=113/135) after 4 weeks (P<0.001 for both).

ponent scores: PCS: 9.1±8.8%/38.1±37.3% and MCS:
8.8±7.3%/33.1±28.5%; however, improvement varied with
baseline scores and average ± SD FPNS-related percentage
changes for both SF12 component scores were significantly
higher in patients with “severe” (ie, scores ≤2 SD below
reference) versus those with “moderate” QoL impairments
(ie, scores ≤1 SD below reference) at baseline – PCS/MCS:
46.6±36.2%/38.0±27.5% versus 6.3±15.8%/8.5±19.3%
(P<0.001 for each component).

FPNS effects on QoL
At baseline, study patients recorded severely impaired physical (PCS) as well as mental (MCS) SF12 component scores
(see Figure 7). At the end of the 4-week observation period,
average ± SD SF12 PCS and MCS improved significantly
versus baseline – PCS: 35.9±8.4 versus 26.8±6.5 and MCS:
38.7±8.5 versus 29.9±7.9 (P<0.001 for each). In parallel, PCS
and MCS distribution showed a considerable shift toward
“normal” SF12 scores and the proportion of patients with PCS/
MCS ≤2 SD below the German reference scores decreased
significantly from 73.6%/75.9% (n=162/167) at baseline to
30.5%/29.6% (n=67/65) at study end (P<0.001 for both).
Average ± SD absolute/relative changes at study end
versus baseline were comparable for both SF 12 com-

BTcP treatment with FPNS was associated with a substantial
reduction of health care resource utilization. At the end of the
4-week period, physician-rated “overall nursing care requirements” were recorded as “very much less” due to FPNS for
31.8% of patients (n=70), and “much less” or “less” for a
further 33.2% (n=73). Greatest changes versus baseline were
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reported for resource utilizations directly related to BTcP
(67.5%; see Figure 8), followed by those related to stress/
exertion (58.5%), anxiety (53.1%, P<0.001), and depression
(46.0%; P<0.001 for each parameter).

Comparison with previous BTcP
medications
Direct comparisons with prior BTcP rescue treatments were
in favor of FPNS. Of those 88 patients of the EAS (40.0%)
who had previously used other BTcP medications, 92.1%
(n=81) rated FPNS as “better” than previous medications
in terms of “speed of action”, 90.9% (n=80) with regard
“strength of action”, 93.2% (n=82) with respect to its “tolerability,” and 56.8% (n=50) for its “ease of use”. Physicians
also regarded FPNS as “superior” – that is, as “faster”
in 96.6% (n=85) of those patients with prior experience,
“stronger” in 88.6% (n=78), “better tolerated” in 58.0%
(n=51), “safer” in 56.8% (n=50), and as “easier to use” in
50.0% (n=44).

Tolerability and safety
FPNS tolerability was rated positively by both patients
(EAS) and physicians (SAS): a rating of “very good” was
documented for EAS/SAS in 52.7%/43.8% (n=116 and 103),
“good” in 34.6%/41.7% (n=76 and 98), and “satisfactory”
in 10.9%/7.7% (n=24 and 18) of cases. Only in 1.8%/6.4%
(n=4/15 patients) was FPNS tolerability rated as “poor”.
Seven patients (3.0%) reported eight treatment-emergent
adverse events during the observation period – most common were “nausea” (n=2), “dizziness” (n=2), and “epistaxis”
(n=2); “vomiting” and “dry mouth” were each reported once
by two single patients. No event was considered serious or
unlabeled; all were mild, transient, and resolved completely
without any specific counter measures. None of these events
led to a premature treatment discontinuation. Six patients
died during the course of this study and two further patients
were hospitalized. All of these eight events were attributed to
the progression of the underlying cancer by the investigators
and recorded as definitely “not FPNS-related.”
Neither during the 4-week observation period nor during the 3-month follow-up were any signs or indicators for
an unintended misuse/abuse or an unapproved or accidental
passing on of the study medication observed.

Discussion
Data from this study confirm that BTcP is associated with
significant detrimental effects on daily functioning, physical,
and mental QoL as well as a considerable demand for distinct
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health care resources in affected patients, despite an around
the clock treatment with WHO step III opioids. Treatment
with FPNS was highly efficacious, safe, well tolerated, and
especially patient-friendly. FPNS-associated treatment effects
were significant and not only translated directly into patient
and physician perceived benefits, such as BTcP relief and
related improvements in daily life activities as well as QoL,
but also into medico-economic (indirect) factors, such as
health care resource utilization.
The present study not only reinforces data observed in
controlled clinical trials with FPNS but additionally provides
“real world” experience on its efficiency in a study population
typical of routine clinical practice: cancer patients managed in
a pain/palliative care setting with ambulatory and outpatient
scenarios. Under these conditions, patients reported a significant response to FPNS: 89.1% experienced a strong and
31.4% complete BTcP relief. Onset of pain relief was very
fast: within 2 minutes after FPNS administration in 12.3%
and within 5 minutes in 48.4% of BTcP episodes. Maximum
pain relieving effects were achieved within 15 minutes after
FPNS administration in 79.4% of BTcP episodes.
These FPNS effects were accompanied by significant
improvements in BTcP-related restrictions with respect to
daily life activities and QoL. Proportions of patients with
severe BTcP-related disabilities in daily life (assessed with
modified pain disability index) decreased from 80.5% to
22.7% and those with severe physical/mental QoL restrictions (measured with the SF12 PCS and MCS) improved from
73.6%/75.9% at baseline to 30.5%/29.6% at study end.
Improvement of daily functioning and QoL and the FPNSrelated re-emergence of patient confidence in effectively
encountering BTcP episodes without (external) help resulted
in a significant reduction in health care resource utilization
and nursing assistance. FPNS administration reduced health
care resource requirements directly related to BTcP by 64.1%
and those for stress/exertion by 58.5%. Average reduction of
health care resource utilization needs was 46.0%±10.8% versus
baseline. This is an important aspect of FPNS treatment, as
BTcP complications usually not only add to patient morbidity33 but additionally increase the requirements for social and
health care services, outpatient visits, inpatient admissions, and
nursing assistance9 and thus direct and indirect treatment costs.
Almost half of our study patients reported previous experience with other BTcP medications, most commonly with
oral immediate-release opioids. In general, FPNS was well
accepted by these patients and worked significantly better than
prior BTcP rescue medications: 92.1% of patients rated FPNS
“faster” and 90.9% “stronger” than their prior treatments;
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in addition, 93.2% reported a better tolerability compared
to previous rescue medications, and 56.8% documented
improved ease of handling thus underlining the convenience
of intranasal compared to oral/enteral administration routes.
FPNS showed an acceptable safety profile with an event
pattern similar to that observed in controlled clinical trials;
all reported adverse events were already known for the
medication, were mild, transient, and resolved spontaneously
without intervention. None were classified serious; no patient
withdrew from the study because of an FPNS-associated
safety concern. The frequency of events observed in our current study was lower than those reported in controlled and
open-label extension studies,15–17,34,35 which probably reflects
the shorter duration of this study, as well as differences in
reporting procedures and study design.
In contrast to the controlled clinical trials with FPNS,15–17
participation in our study was not restricted to defined inclusion or exclusion criteria beyond those given in the SmPC. It
is therefore interesting to note the demographic and baseline
profile characteristics of the participants, as they directly
reflect those of patients usually encountered in clinical practice and outpatient care. On average, patients in our study
were considerably older than those in the controlled Phase
II/III studies with FPNS reported by Portenoy et al,15 Taylor
et al,16 and Davies et al.17 Patients in our study were also in a
poorer state of health at the time of enrollment and reported
a wider range of BTcP frequencies at enrollment (up to ten
episodes per day) compared with those in the controlled
studies, where a maximum of four BTcP episodes per day
were allowed. All patients included in this study received
background opioid dosages greater than the 60 mg morphine
equivalent stated in the SmPC as a mandatory prerequisite
for FPNS administration; in fact, average opioid dosages
were 162.2 mg morphine equivalent per day. It is noteworthy
that – despite these dosages – 61.8% (n=136) of our patients
reported background pain intensities of ≥5 NRS11, which
was significantly higher than their treatment target of 3.5
NRS11. These background pain intensity scores have to be
taken into account when interpreting the data of this study –
either as an indicator for inadequately controlled pain and
thus a relative contraindication for any BTcP medication or
a clinically driven indication for BTcP treatment because
a significant number of our cancer pain patients obviously
did not tolerate further opioid dose increases due to intolerable opioid-related side effects. Independent of this, FPNS
provided significant BTcP relief with a good safety profile
accompanied by improved daily functioning/QoL and with
a reduced need for additional health care support.
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To our surprise and despite repeated reference to the
dosing guidance given in the SmPC and respective treatment
guidelines, participating physicians frequently followed a
dose-proportional, instead of the officially recommended
step-wise titration, approach. However, in daily life and also
in noninterventional studies, physicians are not mandated to
follow such guidance and often try to speed up the titration
process by tailoring the FPNS starting dose according to the
daily dose of the underlying opioid background medication.
In many ways, the fact that our study captures the real world
management conditions of patients with BTcP is one of the
advantages of an open-label noninterventional design. Similar discrepancies between official dosing recommendations
given in the SmPC and practical use become increasingly
known for all transmucosal fentanyl preparations for BTcP
management.
Overall, the findings reported for our study add valuable
information to our knowledge of FPNS and its effects given as
a rescue medication to treat BTcP. However, there are several
limitations to our study. Some are inherent to the open-label,
single-arm design and include the lack of a placebo or active
control group, and the relative lack of patient monitoring.
The sample size was modest and study duration was just
4 weeks. Further evaluations with a larger patient population
and a longer treatment period are warranted. However, our
study population included the typical range of cancer patients
encountered by pain and palliative care specialists in routine
care, and treatment reflects the usual BTcP management in
routine clinical practice. The study results should therefore
be applicable under routine clinical practice conditions.
Distinct measures were undertaken to ensure that participating patients and physicians as well as therapeutic
processes result in a representative picture of the routine
clinical practice for the treatment of BTcP. Study centers were
regionally distributed in Western Germany and the allocation
of physicians/sites based on professional qualifications and
center settings with a special focus on office-based physicians. The number of enrolled patients per physician was
limited to avoid compromises of the representativeness and
centers were told to include the first three to six consecutive
patients eligible for the study to prevent significant selection
effects. Center effect analyses revealed only minor and statistically insignificant differences with respect to demographic
characteristics, FPNS use, and/or treatment effects.
Due to a lack of information on the number and characteristics of eligible, but for some reason, not enrolled patients,
some selection bias cannot be formally excluded. However,
the comparison of our patient population with those evaluated
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in other studies did not reveal any issues (eg, less advanced
disease stages, minor pain problems, special care settings).
In fact, the patients in our study were considerably older, in a
poorer state of health, and presented with a broader range of
BTcP episodes than those reported in the controlled t rials.15–17
This renders a positive selection bias (eg, of patients with
“easier to treat” BTcP) fairly unlikely.
Finally, the evaluations conducted in this study may also
be limited by the inherently subjective nature of the patientreported outcomes used. However, the NRS11 is a widely
employed, validated, and highly reliable instrument of pain
treatment outcomes.27 Regarding the temporal aspects of
pain relief assessed in the present study, it should be noted
that the parameters “time to first effect” and “time to maximum effect” have not been formally validated and warrant
thorough reliability assessments. A comparison of these
results with those of a comparably designed study using the
same instruments,36 however, showed evident benefits of
BTcP management with FPNS despite these methodological
shortcomings.

Conclusion
The fast-acting intranasal fentanyl pectin formulation FPNS
closely matches the temporal dynamics of BTcP episodes and
thus offers several advantages over alternative treatment options.
The real world data in the present study complement previously
reported clinical data. Treatment with FPNS provided rapid pain
relief accompanied by improved daily functioning and QoL and
reduced requirements for additional health care support. FPNS
was well tolerated. These results suggest that FPNS should be
considered a treatment option in routine clinical practice for
opioid-tolerant cancer patients with BTcP episodes.
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