IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: SUBLINGUAL FENTANYL SPRAY

S. George Kottayil et al.

Serial No.: 11/698,739 Examiner: Wegert, Sandra
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Atty. Dkt. No.: INS10763P000S0US
DECLARATION OF DR. LARRY DILLAHA TO 37 CFR 1.132

Commissioner For Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Dear Madam:

Your Declarant, Dr. Larry Dillaha, hereby declares and states as follows:

1. I am currently employed by Insys Therapeutics, Inc. (“Insys”), the Assignee of
the present application, as Chief Medical Officer. My duties include overseeing clinical
development, regulatory affairs, medical affairs and the formulation scientists at Insys. |
have been continuously employed by Insys since April 2010.

2. I have over 10 years of experience in the field of pharmaceutical formulation
development with experience in working on both solid dose and liquid formulation
development. | have overseen the formulation development of numerous products.
Additionally, | have worked closely with the U.S. Food and Drug Administration (“FDA") on
clinical development of such products. | have been involved with the filing for drug approval
of numerous drugs before the FDA over my career.

3. | have reviewed the present application, U.S. Pat. Appl. No. 11/698,739, as
well as the last Office Action dated June 8, 2012.
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Declaration of Larry Dillaha
Serial No. 11/698,739

4, Fentanyl is a potent, short acting narcotic analgesic used, inter alia, for the
treatment of breakthrough pain in late-stage cancer patients. Such patients are typically
treated for pain with a baseline dosage of a long acting pain medication. However, for
episodes of breakthrough pain, a fast-acting, highly potent pain reliever (e.g., fentanyl) is
desirable. Accordingly, effective treatment for pain in 5 minutes compared to 10 or 15
minutes or longer is significant.

5. SUBSYS® is the registered trademark for the Insys brand of sublingual
fentanyl spray. SUBSYS® is exemplified and claimed in the above-noted patent
application. The specific SUBSYS® formulations are as described in Exhibit A.

6. These SUBSYS® formulations were evaluated in Phase Ill, randomized,
double-blind, placebo-controlled, multicenter studies to evaluate the safety and efficacy.

74 Patients having breakthrough cancer pain began to experience statistically
significant pain relief as early as 5 minutes after dosing. This is consistent with notion that
the claimed dose needs to have a meaningful blood concentration at about 5 minutes. See
SUBSYS® package insert (Figure 1 in Section 12.3) (Exhibit 1) and the Final Study Report
(See efficiency results and conclusion) (Exhibit 2).

8. No marketed, competitive fentanyl product has been able to show statistically
significant pain relief any earlier than 10 minutes. See Exhibit B and Exhibits 3-7.

9. These publications, Exhibits 1-7 described above, demonstrate that the
presently claimed unit dose provides effective pain relief at significantly faster times than
placebo or competitive fentanyl products.

10.  Accordingly, the presently claimed unit dose provides efficacious pain relief at
significantly faster times relative to other transmucosal immediate release fentanyl
formulations, which is both unexpected and, more importantly, a distinct clinical benefit.
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Declaration of Larry Dillaha

Serlal No. 11/698,739

| hereby declare that all statements made herein of my own knowledge are true and

that all statements made on information and belief are believed to be true; and that these

statements were made with the knowledge that willful false statements and the like so made

are punishable by fine or imprisonment, or bolh. under Section 1001 of Title 18 of the

United States Code, and that such willful false statements may jeopardize the validity of the
application or any patent issuing thereon.

Signed: éw“ifp LZM Dated: /7 _Sept 2012
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Sponsor; INSYS Therapeutics, inc.
Protocol Number: INS-05-001

1. TITLE PAGE

FINAL STUDY REPORT

TITLE

STUDY DESIGN (PHASE)
PROTOCOL NUMBER
DRUG PRODUCTY

DRUG SUBSTANCE

A Randomized, Double-Blind, Placebo-Controlled,
Multi-Center Study to Evaluate the Safety and Efficacy
of Fentanyl Sublingual Spray (Fentanyl SL Spray) for
the Treatment of Breakthrough Cancer Pain.

HH
INS-05-001

Fentanyl sublingual spray (Fentanyl 8L Spray)

Active ingredient: Fentanyi base

Unit strengths: 100, 200, 400, 600, and 800 pg fentanyl
per actuation (unit dose spray device)

Administered dose strengths: 100, 200, 400, 600, 800,
1200 (2x600), and 1600 (2x800) ug fentanyl

Fentany! base

Breakthrough cancer pain

INDICATION
SPONSOR Insys Therapeutics, Inc.
10220 S. 51st Street, Suite 2
Phoenix AZ 85044
PRINCIPAL A list of the investigators involved in this study, along
INVESTIGATOR with clinical site information, is included in Appendix
16.1.4.
MEDICAL MONITOR Mauricio Calero, MD
Clinimetrics Research Inc.
STUBY DATES Initiation {First subject envolled) 18 October 2007
Completion {Database lock) 22 February 2010
REPORT DATE 03 December 2010 (Version 3.0}
This study was conducted under Good Clinical Practice according to the Declaration of
Helsinki (2004).
Version 3.0 CONFIDENTIAL Varsion Date: 03 December 2010
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Sponsor: INSYS Therapeutics, Inc.
Protocol Number: INS-05-001

2. SYNOPSIS

Name of Sponsor Insys Therapeutics, inc.
Name of Product Fentanyi sublingual spray (Fentanyl 8L Spray)

Ninie of Active Active ingredient: Pentanyl base

ingredient Unit strengths: 140, 200, 400, 600, and 800 ug fentany! per actuation {unii dose spray
device)

Administered dose strengths: 100, 280, 400, 660, 800, 1200 (216064}, and 1605
{2x800) ng fentanyi

Indication (phase) Breakthrough cancer pain (Phase HI)

Title of Btudy A Randomized, Double-Blind, Placebo-Conirolied, Muiti-Center Study o Evaluate the
Safety and Efficacy of Fentany! Sublingual Spray (Fentanyl 8L Spray) for the Treatment
of Breakthrough Caner Pain,

Publicatinns Not o dte

REPORT PARTICULARS
Report date 83 December 2018 (Version 3.0}
Ferind of study 18 October 2007 (first subject enroiied) fo 22 February 2010 {database lock}
Principal A fist of the investigators involved in this study, along with clinical site inforratiog, is
Investigator included in Appendix 18.1.4

OBIRCTIVES

Primary Objective Assess the efficacy of Fentanyl 8L Sgpray for the treatment of breakthrough cancer pain

in opioid-tolerant subjects,

Secpndary Objectives | Evaluate the safery of Fentanyl SE Spray in these opicid-tolerant subjects.

An additional ohiective was to assess freatment satisfaction with medication.

METHODOLOGY

i
.
%
.
3
%
§
N
%
:

Study Design This was a Phase (] randomized, double-blind, placebo-controlled mulii-centar stady of
the cfinical reaponse 1o Fendanyl 8L Spray as a treatment for breakihrough cancer pain.
Subjects were fo be evaiuated at Screening Visit for the use and response to opioids in
the previous 24 hours. The Screcning Visil was to occur 28 +7 days prior to the Open-
tabel Titration Visit,

Approximately 136 subjects who experienced one to four breakthrough cancer pain
episodes cach day and who were receiving a stable dose of scheduled 24-hour opioids to
manage baseline pain were 1o be entered o & titration pericd for a maximam of 2 (+5}
days to establish the optimal dese of Fentany] SL Spray required to effectively treat their
breakthrough cancer pain. Subjecis who established an optimal dose of Fentanyl SL
Spray were to be entered into the randomized, double-blind, placebo-controiled pericd of
the study (double-blind period) for a maximum of 21 + 5 days to determine the efficacy

Version 3.0 CONFIDENTIAL Version Date: 03 December 2010
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Spansor: INSYS Therapeutics, inc.
Protocol Number: INS-05-001

oxyecedone, hydrocodone, or codeine with acetaminophen). The subject was to have a
stable daily patfern averaging one o 4 breakthrough pain episedes during the 4 day
Sereening Period.

Major Exclusion
Criteria

e {Curent use of commercially available oral shori-acting fentanyl for breakthrough
pain. Subjects previcusly on Aa:tic;'i0 or Fentora® can be enroiled if they have had a
seven day washout.

e Rapidly increasing/oncotrolled pain.

& Painful erythems, cedema or ulcers under the tongue,

ASSESSMENTS

Efficacy

Efficacy assessments performed at 5, 10, 15, 30, 45 and 60 mimstes after each dose of
study medication included Pain utensity (PI) and Fain Relief (PR}, The Subject’s Global
Evaluation of Smdy Medication was {0 be made at 30 and 60 minutes after cach dose of
study medication. The primary efficacy endpoint of the study was the Summed Pain
Intensity DNfferences {SPID) at 30 minntes aller dosing (SPED.). The sccondary efficacy
endpoints were Total Pain Relief {TOTPAR) at 30 minutes {TOTPARy) after dosing and
Subjeet’s Global Evaluation of Study Medication, recorded at 30 minutes after dosing,
The measurements of TOTPAR and SPID were caloulated over the 60 minules treatment
period for each of the 10 doses of study medication vsed 1o treat breakthrough pain in the
double-blind pericd.

A Treatment Satisfaction Questionaaire for Medication (TSOM)} was compieted by
subjects to record thelr satisfaction with the reatment medication.

Safety

Adverse events {AE) were recorded and reported for safety asaessment. The effects of
treatment on vital signs and clinical laboratory measurernends were assessad throughow
the study. Safety was assessed on the following criteria:

e  AEs/Serious Adverse Events (SAESs) occurring thronghout the study

s Laboratery evaluations (serum chemistry, bematology, urinalysis}

s Viial signs assessments (hlood pressure, heart rate, respiration rate and
temperature}

& Physical examinations

STATISTICAL METHODS AND ANALVYSIS

Efficacy

Analyses of efficacy were based on the infent-to-treat population defined as all
ratdomized subjects who provided informed consent, took study medication and had at
least onie pain measurement following administration of study medication.

The analysis of the primary endpoint, SPID;,, was preceded by a data reduction
algorithm, Within each subject, SPID,, was summarized over breakthrough pain
episodes traated with Fentanyl SL Spray and over episodes treated with placebo. The
difference within subject of the two SPII}, summaries was then calcufated. Additionally,
weithin each subject the mean baseline pain intensity was caleniated over all breakthrough
pain episodes treated with study medication {regardless of trestment). Within-subject
differerices in SPIDy, were then analyzed using aunalysis of co-variance (ANCOVA)
using the within-subject mean baseline pain intensity as a covariate,

The secondary endpoints of TOTPAR,, and Subject Global Evaluation of Study

Medication, recorded at 30 minutes post-dose, were analyzed in a similar manner, The
overall type 1 error rate for the primary and secondary analyses was set at .05, The p-
values from the secondaey endpoints were adiusied for multiple comparisons using the

Version 3.0
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Sponsor: INSYS Therapeutics, Inc.
Protocol Number: INS-05-001

Hochberg method; however, neither endpoint was o be sonsidered significant anless the
primary endpoint was determined 1o be significant.

As a sensitivily analysis, the within-subject summaries of treatmen effect were analyzed
using the Wilcoxon signed rank test, As additional sensitivity analyses, the
measurements of PL, Pain Intensity Difference (PID), and SPID were analvzed using a
single mixed model i which P1 was the dependent variable, Inference on PID and SPID
at all time points, including the 30 minute primary end point, was performed within this
model, as these measures are Hnear combinaiions of P at various time points, The fixed
effccts of the mode! were treatment, time, and treatment-time interacnon, The random
effects were subject and breakihrcugh pain episode within subject, and the random error
assoctated with time period within episode.

Safety

Safety analyses (adverse events, {abs, and vital signs} were performed on the safety
population, defined as all randomized subjects who took @ least one dose of study drug.
Descriptive statistics were presented for demographics, baseline characteristics,
sumoary of taboratory parameters, vital sipns and physical examinations,

STUDY POPULATION RESULTS

Demographices

Titration population: mean age was 55.6 £ 12.2 vears (range from 24 to 85 years), with
77% ot subjects <65 years of age and 95% of subjects <73 vears of age. 53% of subjects
were female and 91% of subjccts were White,

TEY population: mean age was 54,1 4 11.7 years {range from 24 to 85 years, with §3%

of subjects <65 years of age and 97% of subjects <73 years of age. 54% of subjects were
female and 1% of subjects were White,

Subject Disposition

A sotal of 130 subjects were treated during the titration period of the study, and
comprised the safety population. OF these, 98 subjects (75%} were randomized to the
double-biind period of the study. A total of 35 subjects {2776} in the safety popuiation
withdrew from the study early, with the most common reasons for termination being
voluntary withdrawal {16 subjecis or 12%) and AEs (7 subjects or 5%). Considening only
ihiose subjects randomized 1o the double-blind period of the study, 3 subjects (3%}
ferminated the study early {one subject withdrew due fo each of an AY, non-compliance
and voluntary withdrawal), There were 95 subjects {73% of the safeiy population) who
completed the double-blind period, and 20 subjects (699 rolled over to the safety
portion of the sfudy, There were 79 subjects (61%) who completed 10 doses of study
drug acoording to the pretocel.

EFFICACY RESULTS

The primary efficacy endpoint for this study was the evalnation of SPE,,. Higher SPID
values indicate improvements (5 pain intensity, 8P1D, was significantly improved
{p=<0.0001) when breakthrough pain cpisodes were treated with Fentanyi 5L Spray
compared to placebo, Mean (& 813) 8PID,, scores were 640.3 & 458.8 for Featanyl SL
Spray and 399.6 £ 391 2 for placebo, with a difference 0f 240.7 4 362.9 between the two
treatments. SPID values at all {ime points were significantly improved when pain was
treated with Fentanyl SL Spray compared with placebo, The proportion of subjects with
improved SPID valnes when treated with Pentanyl SL Spray ranged from 60% at P10
1o 79% at SPIE:G

Omne of two secondary efficacy endpoints for this study was the evaluation of TOTPAR;,.
Higher TOTPAR values indicate an improvement in total pain relief. For TOTPAR
TOTPAR was significantly improved (p<0.0001) when breakthrough pain episodes were
treaied with Fentany! SL Spray compared to placebo. Mean (= 8D} TOTPAR,, scores
were 78.3 + 20.4 for Fentany] SL Spray and 61.0 + 20.8 for placebo, with a difference of
17.3 4 19.5 between the two treatments, The p-value for TOTPAR,, was adjusted for
multiplicity using Hochberg's method. The adjusied p-vaiue remained significant

Version 3.0
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Sponscr: INSYS Therapeutics, Inc.
Frotocol Number: INS-05-001

compared fo the beginning of the period, indicating an improvement in satisfaction with the pain relief medication.
At the end of the period, 89% of subjects were at least salisfied with Fentany] SL. Spray, compared with 41% of
subjects who were satisfied with their ourrent pain medication at baseline. Similadly, 90% of subjects at the end of
the period were at keast satisfied with the amount of thue i tock Fentanyl SL Spray to start working, compared
with 2E% of suhjects at baseline. Comparable increases in satisfaction were also seen for the other guestions,
including svraptom relief, confidence in the medication, and conveniencs of use,

There were no new salety issues ideniified for Fentanyl SL Spray. Three deathe were recorded in this study, each
of which was assessed as unrelated to study drg. In each case, the subject’s death was refated to the progression of
the underlying discase of canver, The rate of serious adverse events was low, with approximately 5% of subjects
experiencing an SAE in cach of the littation and double-blind periods. The most frequently reporied AE was
nauseca. AEs asseszed with an intensity of severe and which were 5t least possibly refated 1o study drag were
experienced by 3 subiects; none of these events was considered scrious.

Version 3.0 CONFIDENTIAL Version Date: 03 December 2010
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controlled and tolerated. they are commonly described as
‘breakthrough pains.” Breakthrough pains that are precipi-
tated by a voluntary action, such as movement, are often
labeled ‘incident’ pains. In the cancer setting. breakthrough
or incident pain usually implies a moderate to severe tran-
sitory pain that punctuates a persistent background pain that
is generally well controlled by opioid therapy.

Breakthrough pain is a challenging clinical phenomenon.
The prevalence of breakthrough pain in a prospective sur-
vey of inpatients with cancer pain was 64% (Portenoy and
Hagen, 1990) and surveys indicate that the likelihood of a
satisfactory response to opioid therapy is lower among those
who report this type of pain than those who do not (Merca-
dante et al., 1992; Bruera et al., 1995). Clinicians commonly
observe a strong association between physical and psycho-
social impairments, and either the frequency or intensity of
these transient pains.

The potential for adverse consequences associated with
breakthrough pain has been the impetus for the development
of specific therapeutic strategies. In those populations trea-
ted with long-term opioid therapy, the most common
approach is the co-administration of a supplemental short-
acting analgesic ‘as needed,” along with the scheduled long-
acting opioid regimen. Guidelines for cancer pain manage-
ment now include instructions for the use of such a supple-
mental opioid analgesic (World Health Organization, 1990;
American Pain Society, 1992; Jacox et al., 1994), and the
term ‘rescue dose’ is widely applied to describe this
approach. Based on clinical observations, the selection of
rescue drugs typically focuses on pure p-opioid agonists
with relatively short half-lives and time-action profiles,
characterized by a rapid onset, early peak effect and a dura-
tion long enough to treat most breakthrough pains. In the
cancer population, morphine sulfate, oxycodone and hydro-
morphone are commonly used for this purpose.

Oral transmucosal fentanyl citrate (OTEC) is currently
undergoing investigation as a new treatment for break-
through pain. In this formulation, the potent synthetic
opioid, fentanyl. is incorporated into a sweetened matrix
that is dissolved in the mouth, allowing rapid absorption
of part of the dose directly through the buccal mucosa (Stan-
ley et al., 1989; Streisand et al., 1991). Currently approved
by the United States Food and Drug Administration for
anesthetic premedication and conscious sedation in moni-
tored settings, OTFC has been anecdotally reported to be an
effective therapy for cancer-related breakthrough pain (Fine
et al., 1991).

The systematic investigation of a new opioid formu-
lation for breakthrough pain is unique. In the absence of
previous controlled clinical trials of treatments for
breakthrough pain, new methodologies were developed
to accomplish this goal. A recent study of OTFC demon-
strated the feasibility of a randomized, placebo-controlled,
multiple cross-over design (Farrar et al., 1998). The present
study applied a novel controlled dose titration method-
ology to evaluate the safety and efficacy of ascending
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doses of OTFC as specific therapy for breakthrough pain
in cancer patients receiving varied scheduled oral opioid
regimens for chronic cancer-related pain. This method-
ology incorporated blinding and randomization procedures
into the evaluation of recurrent pains in the home environ-
ment.

2. Methods and materials

This multicenter study evaluated the effects on break-
through pain produced by ascending doses of OTIC,
using random assignment and double-blind drug adminis-
tration to ensure that the patients and study staff were una-
ware of the actual dose administered as dose titration
ensued. The study was approved by the Institutional Review
Boards at each site and all patients gave writlen consent
prior to participation.

2.1. Study population

Adult patients with cancer-related pain were eligible for
the study if they (1) were receiving a scheduled oral opioid
regimen equivalent to 60-1000 mg oral morphine per day
(2) had experienced at least one episode per day of break-
through pain between 0700 and 1600 h on the 3 days imme-
diately preceding screening, and (3) had achieved at least
partial relief of this breakthrough pain by the use of an oral
opioid rescue dose. Breakthrough pain was defined as a
transitory flare of pain to moderate, severe or excruciating
intensity that occurred on a background of chronic pain that
was maintained at moderate intensity or less by the fixed
schedule opioid regimen. If patients had more than one type
of breakthrough pain or had breakthrough pain in more than
one location, they were asked to identify one pain as a
‘target’ breakthrough pain for the study. A standard relative
potency table (Jacox et al., 1994) was used to determine the
morphine equivalent dose for patients who were receiving
an opioid other than morphine.

Patients were excluded from the study if they had a recent
history of substance abuse, neurologic or psychiatric
impairment sufficient to compromise data collection, any
major organ impairment that could increase the risk of sup-
plemental opioids for treating breakthrough pain, or any
recent therapy that could potentially alter pain or response
to analgesics during the study. Specific exclusion criteria
included renal or hepatic function tests greater than three
times the upper limit of normal, treatment with strontium-89
within 60 days, and treatment with radiotherapy to a painful
site within 30 days prior to the study. Patients who had
moderate to severe oral mucositis were also excluded.

2.2. Procedures

Patients who remained eligible following screening
proceeded to the two phases of the study: (1) opioid dose
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stabilization and baseline data, and (2) OTFC dose ti-
tration.

2.2.1. Opioid dose stabilization and baseline data

Baseline data concerning the performance of the patient’s
usual rescue drug were collected on 2 consecutive days
during a period of stable dosing. “Stable’ dosing was defined
as at least 3 consecutive days during which the scheduled
opioid regimen yielded an average daily pain of moderate
severity or less, tolerable opioid side effects, and the need
for four or fewer rescue doses. If patients had a history of
stable dosing for at least 3 consecutive days prior to screen-
ing, baseline data collection about the performance of the
usual rescue drug was allowed to proceed immediately after
screening. Patients who did not meet the criteria for a stable
opioid regimen at the time of screening underwent adjust-
ment of the regimen using a standardized procedure based
on widely accepted guidelines for the management of can-
cer pain (American Pain Society, 1992; Jacox et al., 1994
Levy, 1996). This stabilization period, which could continue
for as long as 1 month, was stopped when the criteria for
stable dosing were achieved for 3 consecutive days. After
stable dosing was achieved, the patients collected baseline
data for 2 consecutive days. Patients were allowed 5 work-
ing days to identify 2 consecutive baseline days with break-
through pain that could be assessed between 0700 and 1600
h.

2.2.2. OTFC dose titration

The OTFC dose titration phase followed the baseline data
collection. Patients were given multiple OTFC units at a
specific dose; only one unit dose was administered at a
time. They were instructed to consume up to four separate
OTFEC units at 15 min intervals to treat a breakthrough pain.
The goal of this phase was to gradually increase the size of
the OTFC unit dose until the target breakthrough pain could
be adequately treated using only a single OTFC unit.

Each day, up to two episodes of breakthrough pain
between 0700 and 1600 h could be selected for OTFC treat-
ment. The usual rescue diug was used to treat all other
breakthrough pains on these study days. If two breakthrough
pains were treated with the OTFC during a single day, a
minimum of 2 h was required between the end of treatment
for the first and the start of the second.

Once a pain was selected for OTFC wreatment, the patient
recorded pain data, then consumed an entire OTFC unit, if
possible during a period of 15-20 min. To ensure that the
drug was tolerated and that the decision to consume another
unit was consistent with the protocol, patients were initially
required to call the study nurse prior to taking the second or
third OTFC unit.

All patients who entered the dose titration phase were
randomly assigned to begin treatment with either a 200 or a
400 pg OTEC unit. All units were identical in appearance
and both the patient and the investigator were blind to
this starting dose. With the option to consume up to four
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units to treat a breakthrough pain episode, the full starting
dose to treat a breakthrough pain could be as high as 800
pge for those randomized to receive the 200 pg unit and
1600 pg for those randomly assigned to receive the 400
pg unit.

The size of the OTFC unit dose could be increased or
decreased on successive days. The available OTFC units
contained 200, 400, 600, 800, 1200, or 1600 ug of fentanyl
citrate. Each increase or decrease consisted of a change to
the next step in this sequence of doses. For example, titra-
tion for a patient who received the 400 pg OTFC unit would
consist of an increase to the 600 pg OTFEC unit or a decrease
to the 200 gg OTFC unit. When this new unit was used to
treat a breakthrough pain, as many as four could be con-
sumed at 15 min intervals, if needed.

The decision to titrate or maintain the dose for another
day was made following a daily telephone assessment that
evaluated response to the OTFC, including the number of
units consumed and a global evaluation of analgesia and
side effects. Simple guidelines were developed to encou-
rage consistency in the investigators’ judgments concern-
ing dose titration. For example, investigators were
encouraged to decrease the size of the OTFC unit if the
patient consumed a single unit and experienced unaccepta-
ble side effects. Conversely, investigators were encouraged
to consider a dose increase if no unacceptable side effects
occurred and two or more units were required to provide
adequate pain relief for an episode of breakthrough pain.
All potential dose changes were discussed with the patient
and a request for a change in dose was communicated to the
pharmacist only if the patient agreed. New OTFC units
were provided each time a decision to change the dose
was made.

In contrast to the decision to reduce the dose, which was
promptly implemented by the study pharmacist, the request
to increase the dose was ignored one-third of the time to
create additional uncertainty concerning the actual dose of
OTFC. When the study pharmacist received a request to
increase the dose, a separate randomization table was con-
sulted that assigned each request into an ‘increase dose’ or
‘ignore request’ category. If the request for a dose increase
was ignored, the following request was always fulfilled.
Combined with the double-blind, random assignment to a
starting dose, this second randomization and blinding pro-
cedure reduced the likelihood that the patient or investigator
would know either the size of the dose or whether it repre-
sented a true increase over the prior dose.

The titration process continued until a dose of OTFC was
found that provided adequate relief of the target pain on 2
consecutive days without the need to take more than one
unit. On each of these days, one or two breakthrough pains
could be treated with the OTFC. Patients who could not
attain adequate relief of the breakthrough pain with a single
1600 pg dose. the highest strength available, and those who
could not be adequately titrated during a maximum of 20
days, were removed from the study.
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2.3. Outcome measures

All patients completed a questionnaire that provided
detailed information about their persistent pain and break-
through pains, and both disease-related and demographic
information. On each day of the study, patients completed
a daily diary that recorded global information about the
persistent and breakthrough pain, pain treatments, and
changes in medical condition. This information was used
to ensure that the underlying pain syndrome remained stable
during the study. On the evenings of the 2 baseline days and
each OTFC treatment day, patients also recorded a global
performance evaluation of the rescue drugs used during the
day. These global performance scales ranged from 0 (poor)
through 4 (excellent).

The primary outcome data comprised pain scores col-
lected during treatment of one or two episodes of break-
through pain during both baseline days and the 2 days
following successful titration of the OTFC dose. Data col-
lection was similar for all these episodes of breakthrough
pain. Immediately before drug administration, patients
recorded pain intensity in a study diary using an 11-point
numerical scale (0, no pain; 10, pain as bad as you can
imagine). Measurements of pain intensity and pain relief
were recorded at approximately 15, 30 and 60 min after
starting treatment. Breakthrough pains that required more
than one OTFC unit were assessed at only 15 min after
starting the dose. Pain was again evaluated on the 11-
point numerical scale and pain relief was assessed using a
four-point categorical scale (0. ‘none’; 4, ‘complete’). A
global impression of the drug’s performance, which used
a rating from O (poor) through 4 (excellent), was recorded
once daily. Based on the actual times of assessment
recorded by the patients, the 15 min evaluation actually
represents an interval of 10-20 min from the start of
study drug consumption, the 30 min evaluation represents
an interval of 25-35 min. and the 60 min evaluation repre-
sents an interval of 50-70 min.

Adverse events were elicited by the study nurse at the
time of each patient contact. On the baseline days and the
days that the OTFC was assessed, the study nurse inquired
specifically about the occurrence of adverse effects related
to the drug used to treat the breakthrough pain.

2.4. Data analysis

The scores on the instruments used to acquire pain in-
tensity, pain relief and global performance data were
averaged for each patient during each phase of the study.
For example, the 15 min pain relief associated with the
usual rescue dose during the baseline period was evalu-
ated by averaging the IS5 min pain relief scores for all
the breakthrough pain episodes assessed during the base-
line period (minimum of one per day for 2 days and max-
imum of two per day for 2 days). This overall pain relief
score from each patient was then averaged across patients
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to yield a pain relief summary score for each phase of the
study.

To evaluate pain intensity, pain intensity differences
(PID) and the change in pain relief were calculated simi-
larly. For example, the 0—15 min PID was calculated by
subtracting the 15 min pain intensity score following con-
sumption of the drug from the pain intensity score immedi-
ately prior to drug consumption for each episode of
breakthrough pain. These PIDs were averaged within each
patient for each study phase, then averaged again across
patients. The 0—15 min PID was available for all assessed
episodes of breakthrough pain; the 15-30 min PID and the
30-60 min PID were available only for those breakthrough
pains evaluated during the 2 days of the baseline period and
the 2 days following successful OTFC titration.

Outcome variables collected once daily, such as global
performance of rescue drug, were also averaged for each
patient within the same phase of the study. Averages of
these scores across patients again yielded summary scores
for the various phases of the study.

Continuous demographic data, pain severity at screening,
log transformed medication level data. outcome data (pain
intensity, PID, pain relief, global rating), number of titration
increases, number of breakthrough pain episodes per day,
and final OTFC dose level were analyzed using two-way
analysis of variance, with terms for treatment group, site,
and treatment group by site. A separate analysis was done
for each phase that included the measurements performed in
each phase. The objective was to compare the treatment
groups.

Categorical data (gender, race, pain pathophysiology and
pain syndrome, completion status) were analyzed with the
Cochran Mantel Haenszel General Association Test. The
comparisons of treatment groups were performed after stra-
tifying on site. When comparing the two phases for outcome
data, and when comparing the first to last OTEC doses, a
paired -test (pairing within patient) was used. When com-
paring the first dose outcome measures across patients, a
one way ANOVA was used, with a term for treatment
group. Relationship of final dose to type of pain was ana-
lyzed with a one-way ANOVA, with a term for type of pain,
and the relationship of completion status to type of pain was
analyzed using Fisher’s Exact Test.

Finally, the association between OTFC dose and opioid
effects was analyzed with a linear regression. For all ana-
lyses, a (two-sided) P-value << 0.05 was considered statis-
tically significant.

3. Results

Sixty-seven patients who met the eligibility criteria were
screened into the study. Two patients did not successfully
complete the stabilization phase and never received OTFC.
Two other patients began the OTFC titration phase but then
experienced a change in pain and opioid requirement, and
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following the first dose failed to reveal any significant dif-
ferences between the 200 and the 400 pg dose. Although
this outcome does not support a dose response relationship,
it may be explained by the large number of patients who
attained satisfactory analgesia after the lower starting dose.
Approximately one-third of the patients who received the
200 pg dose reported that this dose was satisfactory. It is
likely that many of the patients who received 400 pg would
have responded to a lower dose and could not demonstrate
much additional analgesia from that part of the dose in
excess of 200 pg.

3.3.2. Drug exposure and other analgesic outcomes

Altogether, the 65 patients consumed 913 OTFC units to
treat 489 breakthrough pains. As noted previously, OTFC
unit dose sizes varied between 200 and 1600 g, but patients
could use up to four units to treat an episode of breakthrough
pain. Twenty-six patients (40%) used only 200 or 400 upg
doses to treat all episodes, and nine patients (15%) used
doses of 3200-6400 pg to treat at least one episode. Simi-
larly. 132 episodes (31%) were treated with a total dose of
200 or 400 pg. and 58 episodes (12%) were treated with a
total dose of 3200-6400 pg.

The mean (£SD) dose of OTFC following successful
titration was 040 £ 374 ug for those patients randomized
to the 200 pg starting dose and 548 £ 202 pg for those
who received the 400 pg starting dose. This difference
was not significant (P = 0.13). Neither the final dose nor
the likelihood of a successful titration was influenced by
any characteristic of the patient, including type of pain.
Most notably, a neuropathic mechanism did not reduce the
likelihood of a favorable response to the OTFC.

In contrast to the usual rescue drug, there was no relation-
ship between the successful dose of OTFC and the sched-
uled dose of opioid. The 200 or 400 pg dose was effective
for more than half (54%) of the successful patients, irrespec-
tive of the total daily dose of the scheduled drug. Those who
could not be successfully titrated despite escalation to the
1600 pg OTFC dose did not have a scheduled opioid dose
higher than the successful patients; two of these unsuccess-
ful patients received total daily doses (morphine 60 and 120
pg. respectively) that were substantially below the mean
consumption, and only one patient received a dose that
was >1 standard deviation above this mean dose.

The 48 patients who were successfully titrated assessed
the response to a single OTFC unit during treatment of up to
two breakthrough pains per day for each of 2 days, and
provided a global performance rating for each day. Like
the assessment prior to the usual rescue dose, the mean
pain intensity immediately before the OTFC dose was
approximately 6 on the 0-10 numeric scale. After 60 min,
the pain intensity averaged 1.5. The reduction in pain inten-
sity during the 0—15 min time period was 56% of the total
pain intensity decline.

Mean pain relief scores at 15 and 30 min after the OTFC
dose were 2.1 and 2.5, respectively, where 2 corresponds to
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the descriptor ‘moderate’ and 3 corresponds to the descrip-
tor ‘lots’ of pain relief. At 60 min, the pain relief increased
to a mean of 3.1. The global performance of the OTFC
during the 2 successful treatment days was 2.9 on the 0—4
verbal rating scale.

With the exception of a single pain intensity difference
recorded at the 60 min time point, there were no significant
differences between patients randomized to the 200 versus
400 pg starting doses in any of these outcome variables.
Although there were significant differences across study
sites for some of the variables, in no case was the treat-
ment-by-center interaction significant.

3.3.3. Time-action characteristics of usual rescue drug
versus OTFC

A comparison of the time-action relationships of the usual
rescue dose and the OTFC in successfully titrated patients
(n = 48) also demonstrated a more rapid onset of analgesia
following OTFC treatment (Fig. 1). In this subgroup, the
decline in pain intensity during the initial 15 min period
was 56% of the total pain reduction following OTFC and
32% of the total following the wusual rescue dose
(P << 0.0001). The amount of pain relief during this initial
period was 65% of total pain relief for OTFC and 46% of
total pain relief for the usual rescue dose (P < 0.0001).

3.3.4. Adverse events

During the OTFC titration phase, ten patients withdrew
from the study due to adverse event. Two patients tempora-
rily withdrew due to increasing intensity of the persistent
pain, but were allowed to enroll a second time after their
pain stabilized. Two patients withdrew due to events, i.e. an
episode of dizziness, hallucinations, and body numbness,
and an episode of dry mouth, headache, dizziness, and som-
nolence, judged by the investigators involved as “probably’
related to the OTFC, and two other patients withdrew due to
events in an episode of somnolence associated with unre-
lieved pain and an episode of nausea and vomiting is judged
to be ‘possibly’ related. The three other adverse events pre-
ceding withdrawal from the study were serious medical
complications related to the underlying disease and unre-
lated to the OTFC:; all resulted in hospitalization and one led
to a patient death.

There were four other serious adverse events during the
study, each of which resulted in hospitalization but did not
require withdrawal from the study. One of these events, an
episode of severe nausea, constipation, and dehydration,
was considered to be ‘possibly’ related to the OTFC by
the investigator involved. The others represented unrelated
complications attributable to the underlying discase or asso-
ciated comorbidity.

The side effects associated with the OTFC were typical
opioid-related events. On the days that any OTFC was
taken. side effects that occurred with a frequency of =5%
and were considered by the investigator to be ‘possibly,’
‘probably.” or ‘almost certainly’ associated with the study
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Fig. 1. Change over time in mean pain intensity and mean pain relief produced by OTFC and the usual rescue dose in all patients who were successfully
titrated to an effective OTFC dose and assessed their usual rescue drug during the baseline period (n = 48).

drug comprised somnolence (28%), dizziness (14% ). nausea
(109%) and headache (5%). During the last 2 days of OTFC
administration, when the OTFC dose had been appropri-
ately titrated, the side effects that occurred with a frequency
of 5% and were considered to be at least “possibly’ related
to the study drug again included somnolence (15%), dizzi-
ness (6%), and nausea (5%).

To assess the dose response for these non-analgesic
effects, an ‘opioid effect score’ was calculated as the total
number of adverse events perceived by the investigators as
‘possibly,” “probably,’ or ‘almost certainly” associated with
the study drug and occurring on the days that OTFC was
consumed. Numerous potential adverse effects were
included in the score: asthenia, confusion, constipation, diz-
ziness, dry mouth, dyspepsia, hypotension, nausea, nausea
and vomiting, somnolence. sweating, syncope, urinary reten-
tion, vasodilation, vertigo, and vomiting. The possible range
was 0 to 16 symptoms. The mean (+SD) score of those
patients whose highest OTFC unit dose was 200 pg was
0.25 £ 0.62. The 400, 600, 800 and 1600 pg unit doses
were associated with scores of 0.48 + 0.98, 0.93 + 0.92,
1.00 £ 1.53, and 1.25 £ 1.28, respectively. Despite a mean
score of O for the three patients who consumed the 1200 pg
unit dose, there was a trend towards statistical significance in
the association between dose and these non-analgesic opioid
effects (P = 0.06), further indicating a dose response rela-
tionship.

4. Discussion

Breakthrough pain is a highly prevalent clinical phenom-
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enon that undermines the overall benefit of opioid therapy
for chronic cancer pain (Mercadante et al., 1992; Bruera et
al., 1995). Clinicians who manage cancer pain recognize
the importance of specific interventions for the manage-
ment of breakthrough pain, and commonly implement
recommended guidelines for the use of a rescue drug in
combination with scheduled opioid therapy (Jacox et al.,
1994; Levy, 1996). These recommendations, which are
based entirely on anecdotal experience, favor the selection
of a short-acting opioid at a dose proportionate to the total
daily dose.

Given the widespread use of rescue dosing, the lack of
systematic clinical investigation of breakthrough pain and
its therapies is remarkable. There have been no drugs or
drug formulations developed specifically for breakthrough
pain and, prior to this study, there have been no controlled
clinical trials that evaluate the pharmacology of those
drugs and formulations conventionally used for this indica-
tion.

The difficulties inherent in studying breakthrough pain
probably contribute to the lack of data. Breakthrough pain
is extremely heterogencous (Portenoy and Hagen, 1990),
and may vary in frequency, onset and duration, severity,
quality, etiology and pathophysiology, and impact. It is
only sometimes predictable and can vary from episode to
episode in the same patient. The methodological challenge
in studying a highly variable, subjective phenomenon that
may or may not occur during any planned assessment period
is evident.

OTFC is the first drug therapy undergoing investigation
as a treatment for breakthrough pain, and the first to be
evaluated in controlled clinical trials (Farrar et al., 1998).
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The present study evaluated the safety and efficacy of
ascending doses of OTFC using a novel controlled dose
titration methodology that applied blinding and randomiza-
tion procedures to the evaluation of recurrent pains in the
home environment. The results are, therefore, informative in
terms of both the formulation itself and the methodological
considerations that must be addressed in future therapeutic
trials that target breakthrough pain.

OTFC is a novel formulation of the highly potent and
lipophilic synthetic opioid. fentanyl citrate. In the OTFC
formulation, fentanyl is incorporated in a sweetened matrix,
which is dissolved in the mouth. Part of the dose is absorbed
transmucosally and part is swallowed, yielding pharmaco-
kinetics unique to the formulation (Stanley et al.. 1989;
Streisand et al., 1991). Based on these kinetics and an anec-
dotal clinical experience (Fine et al., 1991), it has been
postulated that OTFC may offer characteristics, such as a
rapid onset and short duration, that favors its use as an
intervention for breakthrough pain.

The present study used two separate blinding and ran-
domization procedures to ensure that neither the patient
nor the investigator knew the actual dose administered dur-
ing the study period. Dose response relationships were
found for both analgesic outcomes and the occurrence of
non-analgesic effects, suggesting that the methodology was
sensitive to opioid effects. The results demonstrated that
74% of patients were able to identify a safe and effective
dose of OTFC, which could adequately treat a target break-
through pain with a single unit. In contrast to expectations,
there was no relationship between the total daily dose of the
scheduled opioid regimen and the dose of OTFC required to
effectively manage the breakthrough pain. The time-action
relationship of the OTFC also differed from the usuval oral
rescue drug in providing a significantly greater analgesic
effect during the initial 15 min after the dose. Adverse
effects of the OTFC were generally tolerable and typically
opioid-related, specifically somnolence, nausea, and dizzi-
ness.

This study was not designed to validly compare the
analgesic efficacy of OTFC with the usual rescue drug,
and additional randomized trials will be necessary to con-
firm the observation that OTFC yielded more rapid and
more complete analgesia, and better patient-rated global
performance, than the usual rescue administered during an
optimally titrated opioid regimen. Based on the results of
this study, it may be hypothesized that OTFC produces
better outcomes in at least some patients and, further, that
it may be the more rapid onset of effect produced by trans-
mucosal drug absorption that is the major factor that deter-
mines this better outcome.

Current guidelines for opioid therapy recommend that the
size of an oral or parenteral rescue dose should be calculated
as a proportion of the dose administered on a scheduled
basis (Portenoy and Hagen, 1990; American Pain Society,
1992; Jacox et al., 1994; Levy, 1996). This guideline, which
is based on anecdotal observations, led to the expectation of
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a relationship between the OTFC dose and the total daily
opioid dose. For unknown reasons, this relationship was not
found. Additional studies will be needed to confirm this
finding and explore potential explanations. For the present,
recommendations to begin OTEC dosing with the smallest
dosage size (200 pg) and then titrate, are prudent. Since the
dose required to treat a breakthrough pain may be related to
the duration of the pain, future studies should better define
the temporal relations of the target breakthrough as a pos-
sible covariate that may explain some aspect of the dose
response relationships.

This study illustrates the potential for investigation of
breakthrough pain using controlled trials methodology.
The feasibility of blinding and randomization procedures
in studies of recurrent pains in the home environment has
been well demonstrated in headache trials (Schachtel et al.,
1991). The present study confirms that this approach is also
possible in medically-ill cancer patients with chronic pain
and intermittent breakthrough pain. The use of an opioid
stabilization period presumably vielded more reliable base-
line data and the use of graded OTFC starting doses pro-
vided a means to evaluate the sensitivity of the methodology
to drug effects (Max and Portenoy, 1993). The assessment
of multiple pains yielded more experience with the study
drug and more outcome data, and the evaluation of pain
characteristics as potential covariates allowed secondary
analyses that could have yielded clinically important infor-
mation.

Some limitations in the design are also apparent, how-
ever, and should be addressed in future studies. As noted
previously, the study was not intended to validly compare
analgesic efficacy of OTFC and the usual rescue dose, and
this comparison must be considered tentative given the
potential for an order effect and differential placebo effects
in the two treatments. However, the highly significant dif-
ferences between the regular rescue and OTFC are intri-
cuing and should be investigated further. Although the
assessment of multiple breakthrough pains presumably
increased the stability of the data, it could also introduce
carryover effects, which could be pharmacokinetic or con-
ditioned. Systematic evaluation of this possibility may also
be warranted in future studies. Finally, the use of the usual
rescue drug during the OTFC dose titration period to treat
pains that could not be treated with the OTFC, could have
potentially altered the expectations about the OTFC and
introduced a systematic bias in the responses. Again, future
studies may wish to consider a separate drug for the rescue
doses that are not investigated.

These limitations notwithstanding, the present study
represents an important step in applying analgesic trials
methodology to the important phenomenon of breakthrough
pain. The data suggest that OTFC can be a safe and effective
drug for this problem. FFurther studies into its dose response
relationships, pharmacokinetic-pharmacodynamic relation-
ships, and comparative benefits and risks in diverse patients
and varied types of breakthrough pain are warranted.
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In conclusion, FBSF is an effective option for control of
breakthrough pain in patients receiving ongoing opioid
therapy. In this study, FBSF was well tolerated and there were
no reports of treatment-related AEs.
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pharmacokinetic inconsistencies related to swallowing part of a
dose, which could lead to dose-to-dose variability in effects during
repeated oral transmucosal administration, also might be limited
with intranasal drug delivery [12]. This potential advantage may
be enhanced by new technologies that modulate drug release
and reduce the risk of nasal drip or unintentional swallowing [30].

Fentanyl Pectin Nasal Spray (FPNS) uses a proprietary pectin-
based transmucosal delivery system {PecSys™) to modulate drug
release. FPNS is delivered as a low-volume fine mist of uniform
droplets that form a gel on contact with the calcium ions present
in the mucosal membrane secretions. Compared with oral trans-
mucosal fentanyl citrate, the pharmacokinetics of FPNS are charac-
terized by reduced time to peak plasma values and significantly
increased bioavailability [30].

The primary objective of this study was to demonstrate the effi-
cacy of FPNS in the treatment of BTCP in patients who are receiving
regular opioid therapy. Secondary objectives were to demonstrate
FPNS onset of action, time to clinically meaningful pain relief,
safety, tolerability, and acceptability.

2. Methods
2.1. Study design

This multicenter, randomized, placebo-controlled, double-
blind, multiple-crossover study was conducted at 36 centers in
the United States, Costa Rica, and Argentina. The study protocol
was executed in accordance with regulatory requirements and
good practice guidelines, and was approved by institutional review
boards at the participating institutions. All participating patients
provided signed informed consent. The maximum study duration
for individual patients was set at 8 weeks.

2.2. Patients

Adult men or women were eligible if they had a histologically
confirmed diagnosis of cancer, were receiving a fixed-schedule opi-
oid regimen at a total daily dose equivalent to or greater than 60 mg
oral morphine per day for background pain, and had one to four epi-
sodes of moderate to severe BTCP per day. If a patient had more than
one type of BTCP or had breakthrough pain in more than one loca-
tion, only one of the pains was identified as a “target” BTCP.

Patients who had uncontrolled or rapidly escalating background
pain and those who were medically unstable were not eligible for
the study. Other exclusion criteria included breakthrough pain not
primarily related to cancer, past inability to tolerate fentanyl or
other opioids, history of alcohol or substance abuse, treatment
with monoamine oxidase inhibitors, and treatment with radiother-
apy or other investigational drug within the previous 30 days. The
concomitant use of other medications or interventions that might
have impacted the patient’s experience of pain between and during
episodes (such as analgesic or antiepileptic medication, radiother-
apy. or chemotherapy) was to be avoided during the double-blind
period or, in case of medications of these types, the dose had to
have been stable for between 2 and 3 weeks and was to remain sta-
ble during the study. Treatment with specific medications with a
known potential for hazardous interaction with fentanyl (such as
monoamine oxidase inhibitors) was also excluded. Additionally,
patients with any disorder or medication use likely to adversely af-
fect the normal functioning of the nasal mucosa were not eligible.

2.3. Procedures

Consenting patients who met inclusion and exclusion criteria
were allowed to enter an open-label titration phase, the objective
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of which was to treat a series of BICP episodes with successively
higher doses of FPNS until either an effective dose was found,
drop-out occurred due to adverse events (AEs), or the drug was
demonstrated to be ineffective at the highest dose tested. A dose
was considered “effective” if two episodes of target BTCP were suc-
cessfully treated (defined as acceptable pain relief [PR] without
unacceptable adverse effects) with the same dose of FPNS. If PR
was unacceptable 30 min after taking FPNS, the patient could use
his or her usual rescue medication.

During this open-label phase, FPNS doses were titrated from an
initial dose of 100 pg. Doses were sequentially escalated to 200 pg,
400 p1g, and then 800 pg, if necessary, to identify the effective dose.
If the 800 ng dose was ineffective, the patient was discontinued
from the study.

Only patients who identified an effective dose were eligible to
continue into the double-blind phase. The objective of this phase
was to treat a total of 10 BTCP episodes with either the effective
dose of FPNS (seven episodes) or an identically appearing placebo
(three episodes).

During the double-blind phase, patients received 10 separate
“blinded” bottles, each of which contained either FPNS at the effec-
tive dose or placebo, identified only by a number, 1-10, by random
assignment. Patients were instructed to use the bottles in the order
designated, which was established by a computer-generated sche-
dule of active drug and placebo in a 7:3 ratio. The patient and all
personnel involved with the study (including investigators and
investigation site personnel) were blinded to the medication codes.
The randomization code for each study site was kept in a sealed
envelope (one per drug pack), to be opened only in a medical
emergency.

Patients were instructed to treat no more than four BTCP epi-
sodes per day and to have an interval of at least 4 h between doses.
Each episode was treated with a single dose. Pain that continued to
require treatment 30 min after the dose of study medication could
be treated with the patient’s usual rescue medication. Patients also
were instructed that an interval of at least 4 h was to elapse be-
tween the use of rescue medication and the next dose of FPNS.
No protocol violations were identified by use of the e-diary. Any
occurrence of acute pain other than the target BTCP could be trea-
ted using the patient’s usual rescue drug,

2.4, Efficacy outcome measures

Electronic diaries (e-diaries) were used to collect patient data
during the dose-titration and double-blind phases. Baseline pain
intensity (Pl) prior to treating a BTCP episode was recorded using
an 11-point numeric scale (0 = no pain to 10 = worst possible pain).
After this baseline measurement, the study drug was taken. The e-
diary then provided cues so that both Pl and PR scores were re-
corded at 5, 10, 15, 30, 45, and 60 min. PR was measured on a 5-
point numeric scale {0 = none to 4 = complete). Use of rescue med-
ications was recorded throughout the study.

During the double-blind phase, patients also were asked to rate
overall satisfaction with the nasal spray at 30 and 60 min after
each treated BTCP episode. The rating was obtained using a 4-point
scale (1 = not satisfied to 4 = very satisfied). Similarly, at the end of
the study (after the last treated BTCP episode), patients also rated
the ease of use and convenience of the nasal spray on separate 4-
point scales.

2.5. Safety and tolerability assessments

AEs were recorded throughout the study. Objective visual nasal
assessments were performed by the study physician at screening
and at the end of treatment. Subjective nasal assessments were
performed by the patient using a 10-item questionnaire (each item
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larger population will require additional studies. Furthermore, the
low use of additional rescue medication (9% with FPNS versus 20%
with placebo) is similar or lower than other studies {13,21] and
also suggests benefit from the drug. Again however, this suggestion
of benefit requires confirmation in studies of comparative
effectiveness.

This short-term study demonstrates that FPNS is efficacious,
safe, and well tolerated for the treatment of breakthrough pain in
a population of cancer patients receiving long-acting opioid treat-
ment for chronic cancer-related pain. A rapid onset of effect was
observed, with FPNS achieving statistically significant differences
in PI 5min after dosing and a =2-point reduction in Pl from
10 min after dosing until the end of the 60-min observation
period. These findings support the use of FPNS in the treatment
of BTCP,
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Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.pain.2010.07.028.
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