RESEARCH ARTICLE

For reprint orders, please contact: reprints@futuremedicine.com

Fentanyl sublingual spray for
breakthrough cancer pain in patients
receiving transdermal fentanyl

David S Alberts*!, Christina Cognata Smith?, Neha Parikh? & Richard L Rauck?

Pain Management

Practice points

e Patients with cancer-related pain may require around-the clock (ATC) opioid analgesics.

manage BTCP.
of concomitant medications and their analgesic and adverse effects.

used to treat BTCP and the effective dose of ATC transdermal fentanyl patch.

spray.

e Despite ATC opioids, breakthrough cancer pain (BTCP) may necessitate the use of additional analgesics.

e Fentanyl products such as the transdermal fentanyl patch and fentanyl sublingual spray may be prescribed to
e Treatment of cancer-related pain is complex and requires thorough understanding of the relationship between doses
e The current study indicates a weak-to-moderate correlation between the effective dose of fentanyl sublingual spray

e |Initiating treatment with a low dose of a fentanyl sublingual spray and titrating upward to identify an effective dose
may be an efficacious strategy for patients receiving ATC transdermal fentanyl patch and fentanyl sublingual fentanyl

e Fentanyl sublingual spray is generally well tolerated in patients receiving ATC transdermal fentanyl patch for BTCP.

Aim: To investigate the relationship between effective fentanyl sublingual spray (FSS) doses
for breakthrough cancer pain (BTCP) and around-the-clock (ATC) transdermal fentanyl patch
(TFP). Methods: Adults tolerating ATC opioids received open-label FSS for 26 days, followed by
a 26-day double-blind phase for patients achieving an effective dose (100-1600 p.g). Results:
Out of 50 patients on ATC TFP at baseline, 32 (64%) achieved an effective dose. FSS effective
dose moderately correlated with mean TFP dose (r = 0.4; p =0.03). Patient satisfaction increased
during the study. Common adverse events included nausea (9%) and peripheral edema (9%).
Conclusion: FSS can be safely titrated to an effective dose for BTCP in patients receiving ATC
TFP as chronic cancer pain medication. ClinicalTrials.gov identifier: NCT00538850

First draft submitted: 7 December 2015; Accepted for publication: 3 January 2016; Published
online: 29 March 2016

Persistent underlying pain in patients with cancer is effectively managed by around-the-clock
(ATC) opioid analgesics; however, transient exacerbations of pain that occur spontaneously over
the underlying pain, commonly described as breakthrough cancer pain (BTCP), can occur [12].
BTCP is reported by 15-100% of patients with cancer depending on the clinical setting and patient
population studied (3-9]. In a systematic review of 19 observational studies, the overall pooled
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prevalence of BTCP was approximately 60% [9].
Because of its rapid onset, frequency, moder-
ate-to-severe intensity, interpatient variability
in pain intensity and short duration, BTCP
is often difficult to manage [10-12]. Therefore,
managing BTCP requires comprehensive assess-
ment of the patient’s pain to provide optimal
treatment.

Fentanyl, a p-opioid receptor agonist with
approximately 80- to 100-fold higher potency
than morphine, has been prescribed as an effec-
tive analgesic for pain in patients with can-
cer [13,14]. For moderate-to-severe underlying
cancer pain, patients who do not achieve ade-
quate analgesia or have unmanageable adverse
events (AEs) with morphine, hydromorphone or
oxycodone may be treated with fentanyl products
(transdermal fentanyl patch) for ATC analge-
sia [2,15-16]. As well, for BTCP, oral transmucosal
fentanyl formulations (such as fentanyl sublin-
gual spray) are commonly prescribed because of a
rapid onset of effect with fentanyl and the nonin-
vasive routes of administration [17.18]. Compared
with morphine treatment for BTCP, treatment
with a transmucosal immediate-release sublin-
gual fentanyl formulation was associated with
lower mean pain intensity levels experienced by
the patients, a shorter mean time to titrate to
an effective dose and higher patient satisfaction
with BTCP treatment [19].

As well, a fentanyl sublingual spray formula-
tion administered for BTCP has been shown
to be efficacious and well tolerated [20-23] and
produce a significantly greater reduction in
pain intensity versus placebo as early as 5 min
after dosing, with a duration of 60 min (the last
time interval assessed) [20]. A sublingual admin-
istration route may provide more rapid onset
of action versus other BTCP treatment routes
of administration because of the high perme-
ability and more available blood supply to the
sublingual cavity relative to the oral route [24].
In addition, the hepatic first-pass elimination
of the drug is avoided as the sublingual venous
drainage is systemic instead of portal [25].

Therefore, a population of patients with cancer
may be receiving an ATC fentanyl product and
receive a BTCP-prescribed fentanyl formulation.
Because of the inherent polypharmacy involved
with cancer management, analgesic combina-
tions that provide predictable results to manage
both ATC pain and BTCP are highly desirable
treatment strategies for this patient population.
Traditional strategy for finding an effective dose
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of transmucosal formulations of fentanyl for
BTCP is to start at a low dose and titrate upward
until a dose that adequately balances efficacy and
tolerability is reached [2). However, in patients
treated with transdermal fentanyl patch for
underlying cancer pain and fentanyl sublingual
spray for BTCP, the relationship between the
dose of fentanyl sublingual spray and the dose of
transdermal fentanyl patch is unknown. There
is a need to better understand the administra-
tion of these two fentanyl-based treatments with
respect to initiation, titration and tolerability. In
this post hoc analysis, we investigated the safety
and the relationship between the effective doses
of fentanyl sublingual spray for BTCP and ATC
transdermal fentanyl patch in patients receiving
both fentanyl products.

Methods

¢ Study design

This was a Phase III, multicenter, randomized
placebo-controlled trial (ClinicalTrials.gov
identifier: NCT00538850). Details on the
study design of this trial have been previously
published [20.26]. Briefly, the study consisted of
a screening period (up to 35 days), an open-label
titration period (up to 26 days), a double-blind
treatment period (up to 26 days) and a final
visit after either completion of the double-blind
period or study withdrawal. During the titra-
tion period, patients received treatment with
fentanyl sublingual spray at a starting dose of
100 pg, titrated upward to 200, 400, 600, 800,
1200 and 1600 pg until an effective dose was
achieved; the dose titration procedure has been
previously described [26]. Higher starting doses
were permitted for patients who had previously
used an oral transmucosal fentanyl product
for BTCP (after a mandatory 7-day washout
period), according to a predetermined dose-
titration plan. Effective dose, defined as the low-
est dose that provided adequate analgesia with
tolerable AEs over two consecutive episodes of
BTCP, which was established during the titra-
tion period, was used in the double-blind treat-
ment period. During the double-blind period,
patients were provided with ten blinded study
medication doses sequentially numbered (seven
fentanyl sublingual spray doses and three pla-
cebo doses in random order) for the treatment
of ten episodes of BTCP. The Phase III study
was approved by institutional review boards or
independent ethics committees at all participat-
ing sites. The trial was conducted in accordance

future science group



Fentanyl sublingual spray for breakthrough cancer pain

with the Declaration of Helsinki and all patients
provided written informed consent.

e Patient population

Opioid-tolerant patients >18 years of age with
cancer receiving ATC opioids for baseline pain
(no more than moderate in severity), with
one to four episodes per day of BTCP, were
enrolled [20]. Opioid tolerance was defined as
receiving 260 mg/day oral morphine, 225 ug/h
transdermal fentanyl, 230 mg/day oral oxyco-
done, >8 mg/day oral hydromorphone or an
equianalgesic dose of another opioid analgesic
for 21 week. Patients with uncontrolled or rap-
idly escalating pain or a medical or psychiatric
condition that could interfere with the effects of
the study medication or exacerbate opioid-related
AEs were excluded. Patients were also excluded
if they received investigational study product(s)
<30 days before or monoamine oxidase inhibitors
within 14 days of screening visit.

e Assessments

BTCP episodes, pain relief and AEs were
assessed during daily telephone consultations,
and dose adjustments were made according to
the patient’s response to treatment. Treatment
satisfaction was assessed at baseline (before the
first titration dose of fentanyl sublingual spray)
and at the end of the titration period by adminis-
tering the Treatment Satisfaction Questionnaire
for Medication (TSQM) [27]. The TSQM is a
14-item scale that measures treatment satisfac-
tion based on effectiveness, side effects, conveni-
ence and global satisfaction. Treatment satisfac-
tion was determined as a score of 25 on a 7-point
scale (1 = extremely dissatisfied; 7 = extremely
satisfied). Patients were instructed to base their
responses on the use of their usual supplemen-
tal medication and fentanyl sublingual spray for
BTCP at baseline and at the post-titration assess-
ment, respectively. Safety assessments included
monitoring of AEs. A serious AE was defined as
the following: mortality; considered life-threat-
ening or jeopardized the patient and required
intervention to prevent a life-threatening out-
come; resulted in hospitalization or prolongation
of an existing hospitalization; resulted in persis-
tent or significant disability or incapacity; or a
congenital abnormality or birth defect.

e Statistical analyses

Post hoc analysis of the subgroup of patients who
received ATC transdermal fentanyl patch for
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underlying cancer pain during the titration phase
was performed for treatment satisfaction (using
TSQM) and safety (monitoring of AEs). The
titration population included all patients who
received 21 dose of fentanyl sublingual spray dur-
ing the open-label titration period. The intent-to-
treat (ITT) population included all randomized
patients in the double-blind period who received
study medication and had >1 subsequent pain
assessment. Safety was assessed during the open-
label titration period in the titration population
and the double-blind period for the ITT popula-
tion, who were subgrouped for ATC transdermal
fentanyl patch use or other ATC medication use.
Pearson correlation coefficient was calculated to

Table 1. Demographics and baseline characteristics of patients receiving

around-the-clock transdermal fentanyl patch (titration and intent-to-treat
populations).

RESEARCH ARTICLE

Characteristic Patients receiving ATC transdermal
fentanyl patch

Titration population  ITT population
(n=50) (n=32)

Age (years):

- Mean (SD) 58.5(13.2) 58.1(12.7)

—-Range 24.0-85.0 24.0-85.0

Male sex, n (%) 29 (58.0) 18 (56.2)

Race, n (%):

- White 45 (90.0) 29 (90.6)

- Black 4(8.0) 3(94)

- Other 1(2.0) 0

Ethnicity, n (%):

- Hispanic/Latino 2(4.0) 1(3.1)

— Non-Hispanic/Latino 48 (96.0) 31(96.9)

Most common types of cancer, n (%):

- Reproductive 11 (22.0) 6(18.8)

- Head/neck 7 (14.0) 3(9.4)

-Lung 4(8.0) 4(12.5)

- Colon/colorectal 4(8.0) 4(12.5)

- Esophageal 3(6.0) 3(9.4)

- Other 21 (42.0) 12 (37.5)

Stage of cancer, n (%):

) 2 (4.0 2(6.3)

-1 5(10.0) 2(6.3)

-l 5(10.0) 3(94)

=1 11 (22.0) 8(25.0)

-1V 13 (26.0) 9(28.1)

- Unknown/missing 14 (28.0) 8(25.0)

BTCP episodes, mean (SD); n 24(2.) 2.3(1.1)

ATC fentanyl dose:

- Mean (SD); ug 82.9 (55.8) 81.4 (52.4)

- Median (range); ng 75.0 (7.5-250.0) 75.0 (25.0-200.0)

ATC: Around-the-clock; BTCP: Breakthrough cancer pain; ITT: Intent-to-treat; SD: Standard deviation.
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assess the relationship between the mean effective
dose of fentanyl sublingual spray and the final
transdermal fentanyl dose during the titration

phase.

Results

¢ Patient disposition & demographics

Out of the 130 patients treated during the open-
label titration period, 50 patients were receiving
ATC transdermal fentanyl patch for underlying
cancer pain (Table 1). Most patients were male
(58.0%) and white (90%). Thirty-two of the 50
patients (64.0%) who were on ATC transder-
mal fentanyl patch at baseline achieved an effec-
tive dose of sublingual fentanyl spray, entered
the double-blind period and were included in
the ITT population. The mean baseline trans-
dermal fentanyl patch dose in patients who
achieved effective fentanyl sublingual spray
dose at the beginning of the double-blind
period was 81.4 pg. The remaining 18 of 50
(36.0%) patients did not enter the double-blind
period, and the mean baseline transdermal fen-
tanyl patch dose in these patients was 75.4 pg.
Reasons for discontinuations were patient deci-
sion (seven patients), AEs (five patients), inter-
current illness (one patient), protocol violation
(one patient) or other reasons (two patients).
Two patients entered the double-blind study
but were not included in the ITT population
because of lack of adequate efficacy assessments.

e BTCP episodes

During the titration period, patients on an ATC
transdermal fentanyl patch had a mean of 2.4
BTCP episodes per day (range: 1.0-12.0; n = 49),
and patients on an ATC transdermal fentanyl
patch who did not enter the double-blind period
had a mean daily number of BTCP episodes of 2.7
(range: 1.0-12.0; n = 17). The mean daily num-
ber of BTCP episodes during the double-blind
period was 2.3 (range: 1.0-5.0; n = 32).

¢ Relationship between ATC transdermal
fentanyl patch dose & effective dose of
fentanyl sublingual spray

The distribution of final transdermal fenta-
nyl patch doses during the titration phase and
the mean effective fentanyl sublingual spray
doses during double-blind treatment are shown
in Table 2. The mean effective dose of fentanyl
sublingual spray during the titration phase was
893.8 ug; 91% (n = 29) of patients were effec-
tively treated with a mean dose in the range of
550-1000 pg. The effective dose of fentanyl sub-
lingual spray only weakly to moderately correlated
with the mean transdermal fentanyl patch dose

(r=0.4; p=0.03).

¢ Treatment satisfaction & safety

The mean scores for all domains of TSQM —
effectiveness, side effects, convenience and global
satisfaction — increased from baseline of the titra-
tion period to baseline of the double-blind period
in the ITT population for patients receiving ATC
fentanyl patch (Figure 1). Because of the rapid onset
of BTCP, patient satisfaction with the time it takes
amedication to start working (i.e., onset of effect),
part of the effectiveness domain, is important to
assess. Satisfaction with onset of effect at base-
line of the titration period (i.e., prior to BTCP
medication) was only reported in 7 (21.9%) of
32 patients. However, at baseline of the double-
blind period (end of fentanyl sublingual spray
dose titration), 29 (90.6%) of 32 patients reported
satisfaction with onset of action.

In total, 33 of 50 (66.0%) and 19 of 32
(59.4%) patients receiving ATC transdermal fen-
tanyl patch reported AEs during the open-label
titration period and double-blind period of the
study, respectively. During the open-label titra-
tion period, the most common AEs reported
by patients receiving ATC transdermal fentanyl
patch were peripheral edema (12.0%) and nausea
(10.0% Table 3). Serious AEs were reported in

Table 2. Distribution of final transdermal fentanyl doses in relation to mean effective fentanyl

sublingual spray doses.

Final transdermal fentanyl dose, Mean effective fentanyl sublingual Patients (n)
titration (ng/h) spray dose, double-blind (ng)

<50 550 8

50 to <100 1000 1"

100 to <150 933 9

150 to <200 800 1

200 to <250 1400 2

>250 1200 1

Pain Manag. (2016) 6(5)
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100 —
94.4

80 78.3

Mean TSQM score

Effectiveness Side effects

W Titration period (n = 32) A
= Double-blind period (n = 32)t

wawanoidwy

Convenience Global satisfaction

TSQM subscales

Figure 1. Baseline titration and double-blind Treatment Satisfaction Questionnaire for
Medication scores for the around-the-clock transdermal fentanyl patch subgroup (intent-to-treat

population).

Side effects, convenience and global satisfaction data not available for one double-blind period

patient.

TSQM: Treatment Satisfaction Questionnaire for Medication.

5 (10.0%) patients; these included gastrointestinal
AEs (four patients; abdominal pain [two patients],
nausea [one patient], and vomiting [one patient]),
cellulitis (two patients), malignant neoplasm
progression (one patient), and tachycardia (one
patient). During the double-blind period, the most
common AEs reported by patients receiving ATC
transdermal fentanyl patch were peripheral edema
(9.4%) and nausea (9.4%). Serious AEs were
reported in 3 (9.4%) patients; these included gas-
trointestinal AEs (three patients; one patient each
for abdominal pain, nausea and vomiting), tachy-
cardia (one patient) and cellulitis (one patient).
None of the serious AEs reported during both
periods of the study were considered by the inves-
tigator to be related to the study drug. No opioid
overdoses were reported during the entire study.
The safety profile of patients receiving transdermal
fentanyl patch versus other medications for ATC
pain in patients receiving fentanyl sublingual spray
for BTCP was comparable throughout the study.

Discussion
Fentanyl, a synthetic opioid, has been prescribed
for managing both persistent underlying pain

and BTCP in patients with cancer [13,15-17]. The
lipophilicity of fentanyl allows for its transdermal
administration for the management of persistent
cancer pain, and its rapid and efficient analge-
sic action when administered as a transmucosal
formulation makes it a suitable treatment for the
management of BTCP [1-2,15]. The transmucosal
formulation, fentanyl sublingual spray, offers
rapid drug absorption and has a short duration
of action, noninvasive administration route and
tolerable safety profile [1.2028-29]. As patients
with cancer experience polypharmacy, the use of
a transmucosal fentanyl formulation for BTCP
in patients with cancer already receiving a trans-
dermal fentanyl patch for managing underlying
pain can simplify the pain management aspect
of their treatment. For example, healthcare
providers can titrate fentanyl sublingual spray,
starting with a low dose and titrating upward,
to an effective dose for BTCP without concerns
or modification of titration algorithm because
of concomitant transdermal fentanyl patch use.

In this post hoc analysis, the relationship
between the effective dose of fentanyl sublin-

gual spray for BTCP and doses of the ATC
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Table 3. Adverse events' during open-label titration period (titration population) and double-blind period (intent-to-treat

population).

Adverse event

Peripheral edema
Nausea

Dizziness

Pyrexia
Somnolence
Anemia
Confusional state
Cough
Hyperhidrosis
Urinary tract infection
Vomiting
Flushing
Headache

ATC: Around-the-clock.

Open-label titration period, n (%) Double-blind period, n (%)
Fentanyl transdermal Other ATC medications Fentanyl transdermal Other ATC medications
patch (n=50) (n=80) patch (n=32) (n=64)
6 (12.0) 2(2.5) 3(9.4) 2(3.1)
5(10.0) 9(11.3) 3(9.4) 5(7.8)
4(8.0) 0 2(6.3) 0
4(8.0) 1(1.3) 1(3.1) 0
4(8.0) 2(2.5) 1(3.1) 1(1.6)
3(6.0) 0 2(6.3) 0
3(6.0) 0 0 0
3(6.0) 1(1.3) 2(6.3) 1(1.6)
3(6.0) 3(3.8) 2(6.3) 3(4.7)
3(6.0) 2(2.5) 1(3.1) 2(3.0)
3(6.0) 4(5.0) 2(6.3) 2(3.7)
2 (4.0) 0 2(6.3) 0
0 4(5.0) 0 2(3.)
"Reported in 25% of patients in either treatment group during either period. Ordered by frequency in open-label titration period, fentany! transdermal patch group.
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transdermal fentanyl patch in patients receiving
both fentanyl products was investigated dur-
ing the open-label titration phase of a fentanyl
sublingual spray clinical trial [20]. This analysis
found a weak-to-moderate correlation between
the effective dose of fentanyl sublingual spray
used to treat BTCP and the effective doses of
ATC transdermal fentanyl patch in patients
who received both these agents to manage can-
cer pain (~40%). Studies with other fentanyl
transmucosal formulations are consistent with
this result, suggesting that choosing the initial
dose of a BTCP opioid based on the current ATC
dose is not supported by the published data (30,31].
However, there has been a study suggesting doses
of a transmucosal immediate-release buccal fen-
tanyl formulation proportional to a patient’s
ATC opioid regimen was more efficacious than
oral morphine during the first 30 min post-
treatment [32]. Another approach calculated the
dose of a transmucosal immediate-release sub-
lingual fentanyl formulation for BTCP from
a precalculated morphine dose for BTCP and
found that a conversion ratio of 1/50 provided
efficacious analgesia [33]. In the current study,
initiating treatment with a low dose of a fentanyl
sublingual spray and titrating upward to identify
an effective dose, was found to be an efficacious
strategy for patients receiving ATC transdermal
fentanyl patch. This is consistent with the cur-
rent product labeling (18] and is recommended
for patients initiating therapy with transmucosal
fentanyl therapies.

Pain Manag. (2016) 6(5)

The current study supports that fentanyl sub-
lingual spray is efficacious in managing BTCP
and is generally well tolerated in patients receiv-
ing ATC transdermal fentanyl patch. During
open-label treatment, fentanyl sublingual spray
improved all four domains of the TSQM from
baseline in patients who received ATC transder-
mal fentanyl patch, similar to results observed in
the overall population (i.e., patients receiving any
opioid analgesic as ATC medication for under-
lying cancer pain) [20]. Among patients receiv-
ing fentanyl sublingual spray for BTCP, the AE
profile of patients receiving transdermal fenta-
nyl patch were generally comparable to patients
receiving other opioids as ATC medication to
control underlying cancer pain.

The post hoc nature and small number of
patients are limitations of this study. However,
these results are considered exploratory and war-
rant further evaluation in a prospective study.
In conclusion, fentanyl sublingual spray can be
safely titrated to an effective dose for BTCP in
patients receiving transdermal fentanyl patch as
ATC medication for underlying cancer pain.

Conclusion

This study demonstrated that FSS dose only
weakly to moderately correlated with doses of
TFP ATC therapy used by patients with BTCP,
thereby reiterating the importance of individual
titration of FSS in patients with BTCP who are
receiving ATC therapy. Healthcare providers
should consider initiating fentanyl sublingual

future science group
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spray at a low dose and titrating up until an
effective dose is reached.
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