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Abstract

Objective: A randomized, crossover, double-blinded placebo-controlled and non-blinded active

drug-controlled, comparative clinical trial was conducted to evaluate the efficacy and safety of sub-

lingual fentanyl tablet.

Methods: Subjects were patients treated with strong opioids at fixed intervals for chronic cancer

pain and with oral morphine as rescue medication for breakthrough pain. Sublingual fentanyl was

administered at doses that were 1/25th (high dose) and 1/50th (low dose) of the dose of rescue mor-

phine and was compared with placebo and oral morphine. The primary endpoint was pain intensity

difference at 30 min after administration. (Clinical Trials Government; NCT00684632).

Results: Fifty-one patients were enrolled in the investigation. Theirmean pain intensity in visual ana-

log scale before rescue medication prior to the investigation was 60.96 (16.44, standard deviation)

mm. Compared with placebo, the low and high doses of sublingual fentanyl showed significant an-

algesic effects (least squares mean difference, 4.54 and 8.49 mm; P = 0.014, P < 0.001, respectively).

Adverse reactions were observed in 17.6%, the most common being constipation, nausea and som-

nolence. The incidence of adverse reactions during the high-dose administration period was higher

than that during the low-dose and active control drug administration periods.

Conclusions: Patients treated with strong opioid analgesics at fixed intervals for chronic cancer pain

and with oral morphine at doses up to 20 mg as rescue medication were investigated. The doses of

sublingual fentanyl to treat breakthrough pain were determined from rescue morphine doses by use

of conversion ratios. In these patients, administration of sublingual fentanyl at doses determined by a

conversion ratio of 1/50 was effective and safe. Further studies are needed to validate the use of this

conversion method.
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Introduction

The alleviation of breakthrough cancer pain (BTcP) is one of the chal-
lenging issues in the treatment of cancer pain even with thewidespread
use of opioids as recommended by the WHO. BTcP is defined as a
transitory exacerbation of pain in cancer patients whose pain is other-
wise stable by receiving chronic around-the-clock opioid therapy
(1,2). The prevalence of BTcP is high and it negatively affects patients’
quality of life. Although temporal characteristics of BTcP may vary,
typically it has a rapid onset and a relatively short duration (3).

It is common practice to administer ‘as-needed’ rescue opioid
medication to relieve BTcP. Oral morphine and oxycodone have
long been used for this purpose (4). However, in many cases, the phar-
macokinetic/pharmacodynamic profiles of such oral opioids do not
match the temporal profiles of BTcP (1,4), resulting in inadequate re-
lief of BTcP (1). Transmucosal fentanyl formulations were developed
to possibly meet such needs. These formulations allow fentanyl to be
rapidly absorbed across the oral/nasal mucosa and avoid first-pass me-
tabolism, thus can produce rapid onset analgesia that may match the
temporal profile of BTcP. The first clinically available formulation was
oral transmucosal fentanyl citrate (OTFC), which is composed of a
lozenge with a handle used to rub against the inner cheek (5). It has
been shown to be effective in relieving BTcP but presents a large inter-
individual variability in pharmacokinetic parameters in part due to
swallowing of the drug (5,6). In addition, it may not be ideal for pa-
tients with oral irritations (5). Recently, other formulations for oral/
nasal transmucosal delivery of fentanyl have become available, one
of which is the sublingual fentanyl orally disintegrating tablet (SFT,
Abstral®, Kyowa Hakko Kirin Co., Ltd., Tokyo, Japan.). SFT utilizes
a new formulation system for rapid disintegration comprised of an or-
dered mixture of fine fentanyl particles attached to coarser excipient
carrier particles with a bioadhesive component also added to the car-
rier particle (6). A study showed that inter-individual variability of
pharmacokinetic parameters was smaller compared with that of
OTFC reported by others, suggesting that SFT may allow more reli-
able transmucosal absorption and less swallowing of fentanyl than
OTFC (7,8). The first quantifiable drug concentration after ad-
ministration of a single dose of SFT 100–800 µg to healthy Japanese
adults was at 0.08–0.25 h, and the time to reach maximum plasma
concentration was 0.51.0 h, which indicated rapid absorption of
fentanyl through the oral mucosa (9). A survey of practicality, includ-
ing the ease of use, of SFT, buccal tablets and nasal spray, was con-
ducted in cancer patients. The results showed that SFT was the most
practical (10).

Multiple studies have shown the lack of correlation between the
around-the-clock basal opioid doses and the doses of transmucosal
fentanyl formulations for treatment of BTcP (11,12) and concluded
that titration from a low dose is needed to determine the fentanyl
dose unlike oral opioids given for BTcP (13,14). Although titration
from a low dose is obviously a safe method, it may be time-consuming
and pose practical problems such as reduction of compliance on the
part of the patient. In a multicenter study on OTFC, the authors
showed that the effective OTFC dose determined by titration corre-
lated with the regular oral rescue opioid dose taken by the patient
(11), and thus the regular rescue dose was a moderate predictor of
the effective OTFC dose. If the regular oral rescue dose could be
used to determine the dose of transmucosal fentanyl formulations,

this would benefit the patient. This study was a multicenter Phase III
trial of SFT for the treatment of BTcP to examine the efficacy and
safety of SFT at doses determined from morphine rescue doses by
use of conversion ratios.

Patients and methods

Study design

This was a randomized, crossover, double-blinded placebo-controlled
and non-blinded active drug-controlled, comparative Phase III clinical
trial. Twenty-five study centers distributed throughout Japan partici-
pated in this trial.

This trial was approved by the institutional review board of each
study center and was performed in accordance with the Helsinki Dec-
laration and in compliance with Good Clinical Practice. Written in-
formed consent was obtained from all subjects after they had
received an explanation for this trial.

Inclusion and exclusion criteria

Patients whomet the following criteriawere included in this trial. They
were cancer patients aged from 20 to 80 years; patients with a constant
daily dose of an opioid analgesic administered at fixed intervals (oral
morphine preparation, oral oxycodone preparation or fentanyl trans-
dermal preparation); patients who were receiving a single dose of 5,
10, 15 or 20 mg of an oral morphine preparation to treat BTcP at a
frequency of 0.5 times a day (once in 2 days) or more and three
times a day or less on average to control the pain; patients who were
expected to maintain a constant daily dose of around-the-clock opioid
analgesic from the initiation of the observation phase to the end of the
study; and patients with an Eastern Cooperative Oncology Group
(ECOG) performance status (PS) of 3 or lower.

Patients who met any of the following criteria were excluded from
this trial: patients who experienced intolerable adverse drug reactions
to opioid analgesics; patients with serious respiratory dysfunction,
bradyarrhythmia, hepatic dysfunction, renal dysfunction or asthma;
and patients who were likely to have respiratory depression from in-
creased intracranial pressure, head trauma or brain tumor.

Endpoints

The primary endpoint of this trial was pain intensity difference at
30 min after administration (PID30). PID30 is defined as the difference
in pain intensity at 30 min after the administration of the investiga-
tional product from that immediately before administration. Visual
analog scale (VAS) was used to evaluate the pain intensity. Each sub-
ject was instructed to indicate his/her pain level on a 100 mm long
horizontal line, the left end of which represented no pain (0 mm)
and the right end represented the most severe foreseeable pain
(100 mm). The investigators measured the distance from the left end.

The secondary endpoints were PID60, pain relief at 30 and 60 min
after administration (PR30 and PR60), need of additional dose at
30 min after administration of the investigational product and overall
evaluation at 60 min after the administration of the investigational
product. For evaluation of pain relief, each subject selected an appro-
priate pain relief score after each administration from the following
five options: ‘4, Not relieved at all’; ‘3, Not sufficiently relieved’; ‘2,
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Fairly relieved’; ‘1, Considerably relieved’; and ‘0, Completely re-
lieved.’ Each subject was requested to determine the overall evaluation
of the investigational product using the following five-rank scale: ‘4,
Very poor’; ‘3, Poor’; ‘2, Fair’; ‘1, Good’; and ‘0, Very good.’

Observation phase

Patients who provided written informed consent entered the observa-
tion phase. Any four consecutive days from the day after providing
written informed consent were defined as the observation phase. For
all evaluable episodes of BTcP during the observation phase, evalu-
ation using the VAS was performed before and after administration
of the oral morphine preparation, which had been already prescribed
for BTcP at the time of informed consent. Subjects who showed an an-
algesic effect of the oral morphine entered the investigation phase, that
is, those whose VAS score immediately before administration was
30 mm or more, which was reduced by 18 mm or more and by
one-third or more at 30 min after administration, on average for the
2 or more doses of the oral morphine preparation during the observa-
tion phase.

Investigation phase

The investigation phase was divided into three administration periods
in which two different doses of SFT and active control were tested in a
random order. The dose of SFT was calculated from the single dose of
oral morphine preparation used during the observation phase by use
of conversion ratios of 1/25 (high dose) and 1/50 (low dose), which
were determined from a prior Phase II study (Table 1). To limit the sin-
gle dose of SFT to not >800 µg (maximum dose used in Japan), pa-
tients treated with a single dose of oral morphine at >20 mg were
not included in this trial. The investigational product was administered
three times in each administration period (nine times in total) to treat
BTcP. During the high-dose and low-dose administration periods, two
doses of SFT and one dose of placebo (three doses in total) were sub-
lingually administered in a randomized manner under double-blinded
condition. Three doses of the oral morphine preparation used during
the observation phase were administered as an active control drug.
The investigators and patients were not blinded as to which adminis-
tration period was underway.

Statistical analysis

The primary analysis included analysis of covariance in a full analysis
set (FAS), using a mixed effect model for PID30 using drug (high dose,
low dose, active control drug and placebo), group (A–F), administra-
tion period and VAS before administration as fixed effects and subject
as a random effect. The groups (A–F) corresponded to the order pre-
determined to administer any of the high dose, low dose or active con-
trol drug in each administration period. The P value for the null
hypothesis that there was no difference from placebo was calculated
for the high dose, low dose and active control drug. The least squares

mean difference against the active control drug and its 95% confi-
dence interval were calculated for the high dose and low dose. The
non-inferiority to the active control drug was considered when the
lower limit of the 95% confidence interval for the difference in
PID30 from the active control drug was above −10 mm.

We planned to determine the superiority to the placebo and non-
inferiority to the active control drug according to the following pro-
cedure on the basis of the hierarchical structure of multiple hypotheses
and its multiplicity, assuming that the SFT is effective and the effect
is dose responsive: (1) superiority of the high dose to the placebo,
(2) superiority of the low dose to the placebo, (3) non-inferiority of
the high dose to the active control drug and (4) non-inferiority of
the low dose to the active control drug. The superiority of the high
dose to the placebo was considered verified when the above (1) was
established, and that of the low dose to placebo was considered veri-
fied when the above (1) and (2) were established. The non-inferiority
of the high dose to the active control drug was considered verified
when the above (1) and (3) were established, and that of the low
dose to the active control drug was considered verified when all the
above (1)–(4) were established.

Target sample size was determined on the basis of the non-
inferiority of 1/50th dose to the active control drug, requiring the lar-
gest number of subjects among the hypotheses verified in this trial.
With the difference in PID30 from the active control drug for low
dose estimated to be 3 mm and intra-individual variance 200 mm2,
the number of evaluable subjects required to obtain an ∼90% prob-
ability of showing non-inferiority to the active control drug was calcu-
lated at 6 per group, and 36 in total. Considering possible dropouts
resulting in data missing, it was determined that the number of sub-
jects would be 8 per group, and 48 in total.

PID60 was analyzed using the same model as that for analysis of
PID30. For PR30, PR60 and overall evaluation, the analysis of vari-
ance based on a mixed effect model was performed using drug,
group and administration period as fixed effects and subject as a ran-
dom effect. For the need of additional dose, a Cochran–Mantel–
Haenszel (CMH) test using subject as a stratum was performed for
the null hypothesis that there was no difference from the placebo for
the high dose and low dose.

The following analysis sets were defined. An FAS consisting of sub-
jects treated with the investigational product at least once and for
whom the primary endpoint was recorded at least once in any admin-
istration periodwas used as an analysis set for the primary and second-
ary endpoints. A safety set (SS) consisting of subjects treated with the
investigational product at least once and for whom any safety data
were recorded after registration was used to evaluate safety.

Results

Disposition of subjects and subject background

The disposition of subjects and reasons for discontinuation and drop-
out are shown in Fig. 1. Of the 94 subjects who entered the observation
phase, 43 dropped out during the observation phase, and 51 entered the
investigation phase. After inclusion in the investigation phase, 4 subjects
discontinued and 47 completed the trial. All the subjects who entered
the investigation phase were included in the FAS and SS.

The background of 51 subjects treated with the investigational
product is summarized in Table 2. The 51 subjects included 20
women (39.2%) and 31 men (60.8%). The mean age and body
mass index (BMI) [mean standard deviation (SD)]; the same applies
hereinafter) were 59.1 (10.8) years and 20.40 (3.43) kg/m2, respectively.

Table 1. Dose of sublingual fentanyl tablet (SFT) converted from a

single dose of oral morphine

Single dose of oral
morphine (mg)

Low dose (1/50th
dose) of SFT (µg)

High dose (1/25th
dose) of SFT (µg)

5 100 200
10 200 400
15 300 600
20 400 800
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The most frequent primary disease (tumor) was lung cancer in 12 sub-
jects (23.5%), followed by large intestinal cancer in 10 (19.6%),
breast cancer in 7 (13.7%) and urological cancer in 6 (11.8%). The
most common site of cancer pain was the back in 18 patients
(35.3%), followed by the abdomen and anterior chest each in 16 pa-
tients (31.4%) and lumbar in 14 patients (27.5%). Opioid analgesics
administered at fixed intervals during the observation phase included
morphine in 7 patients, oxycodone in 19 and fentanyl in 25, which
were used at a mean dose of 54.3 (37.8) mg/day, 33.4 (23.8) mg/day
and 1.07 (0.77) mg/day, respectively. The VAS of BTcP before oral
morphine administration during the observation phase was 60.96
(16.44) mm. The mean dose of oral morphine given for BTcP during
the observation phasewas 9.9 (4.7) mg/dose and∼80%of the subjects
used it at a dose of 5 or 10 mg.

Primary endpoint

PID30 (least squares mean [95% confidence interval]; the same ap-
plies hereinafter) of the high dose and low dose of SFT calculated in
the 51 subjects in the FAS, placebo and active control drug was
35.57 [31.76, 39.38] mm, 31.62 [27.78, 35.45] mm, 27.08 [23.29,
30.87] mm and 33.35 [29.80, 36.90] mm, respectively (Table 3).
The difference in PID30 from placebo was statistically significant for
both the high-dose and low-dose SFT (8.49 [4.89, 12.09] and 4.54
[0.94, 8.14] mm; P < 0.001 and P = 0.014, respectively). The differ-
ence from the placebo for the active control drug was also statistically
significant (6.27 [2.96, 9.58] mm; P < 0.001). The difference in PID30
from the active control drug was 2.22 [−1.11, 5.55] mm for the high

dose and −1.73 [−5.07, 1.60] mm for the low dose, which indicated
that the lower limit of the 95% confidence interval was above−10mm
for both doses. The results of evaluation on the basis of the test multi-
plicity showed that SFTwas superior to the placebo and not inferior to
the active control drug when administered at the high and low doses.

Secondary endpoints

PID60 of the high dose, low dose, placebo and active control drug was
47.04 [43.39, 50.70] mm, 44.15 [40.43, 47.86] mm, 36.44 [32.71,
40.17] mm and 42.55 [39.14, 45.96] mm, respectively. The difference
in PID60 from placebo was 10.60 [7.15, 14.06] mm; P < 0.001 for the
high dose and 7.71 [4.21, 11.21] mm; P < 0.001 for the low dose.
PR30 of the high dose, low dose, placebo and active control drug
was 1.6 [1.5, 1.8], 1.9 [1.7, 2.1], 2.2 [2.0, 2.3] and 1.8 [1.6, 2.0],
respectively. The difference in PR30 from placebo was −0.5
[−0.7, −0.3]; P < 0.001 for the high dose and −0.3 [−0.5, −0.1];
P < 0.008 for the low dose. PR60 of the high dose, low dose, placebo
and active control drug was 1.2 [1.0, 1.4], 1.3 [1.1, 1.5], 1.7 [1.5, 1.9]
and 1.5 [1.3, 1.6], respectively. The difference in PR60 from placebo
was −0.5 [−0.7, −0.3]; P < 0.001 for the high dose and −0.4 [−0.6,
−0.2]; P < 0.001 for the low dose. An additional dose was required
in 3 of 99 (3.0%), 7 of 96 (7.3%), 13 of 99 (13.1%) and 2 of 143
(1.4%) evaluations of the high dose, low dose, placebo and active
control drug, respectively.

The overall evaluation of the investigational product by the sub-
jects was 1.2 [1.1, 1.4], 1.4 [1.3, 1.6], 1.9 [1.7, 2.0] and 1.4 [1.3,
1.6] for the high dose, low dose, placebo and active control drug,

Figure 1. Disposition of subjects and reasons for discontinuation and dropout.
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respectively. The difference in the overall evaluation between the high
dose and the placebo was −0.7 [−0.9, −0.4]; P < 0.001 and that be-
tween the placebo and the low dose was −0.4 [−0.7, −0.2]; P < 0.001.

Safety

In this trial, the safety of SFT could not be compared with that of the
placebo because two doses of SFT and one dose of placebo were ad-
ministered during the high-dose and low-dose administration periods
in a randomized manner for treating BTcP.

Nine of 51 subjects (17.6%) in the SS experienced adverse drug re-
actions (Table 4). The most common adverse drug reactions were con-
stipation, nausea and somnolence in 3 subjects each (5.9%), all of
which were opioid-specific. One subject (2.0%) experienced nausea
and vomiting, which led to discontinuation of the investigational
product. Another subject (2.0%) experienced respiratory depression,
which led to temporary suspension of the investigational product. The
causal relationship of these adverse drug reactions in the two subjects
to the active control drug was denied by the investigator because these
adverse reactions developed before the subjects received the drug, but
relationship to SFT was not denied. In the former subject, nausea and
vomiting occurred during the high-dose administration period and re-
sulted in the discontinuation of the investigational product after tem-
porary suspension. Vomiting resolved after the temporary suspension
of the investigational product, and nausea resolved after discontinu-
ation of the investigational product. The latter subject who presented
respiratory depression was treated with 800 µg during the high-dose
administration period. The subject was able to breathe sufficiently in
response to the physician’s call. Respiratory depression resolved after
temporary suspension of the investigational product. This subject did
not experience respiratory depression during the low-dose or active
control drug administration period.

Adverse drug reactions developed in 6 of 51 subjects (11.8%), 3 of
49 (6.1%) and 3 of 48 (6.3%) during the high-dose, low-dose and ac-
tive control drug administration periods, respectively. The incidence of
adverse drug reactions during the high-dose administration periodwas
higher than that during the low-dose and active control drug admin-
istration periods, and no difference was found between the low-dose
administration period and active control drug administration period
(Table 4). Adverse drug reactions experienced by more than one sub-
ject included somnolence in three subjects (5.9%) during the high-
dose administration period. However, all the adverse drug reactions
observed during the low-dose and active control drug administration
periods developed in a single subject.

Discussion

The dose of oral opioid preparations used to treat BTcP is calculated as
a proportion of the daily dose of opioid analgesics administered at

Table 2. Summary of subject background

Number of evaluable subjects 51

Sex
Female 20 (39.2%)
Male 31 (60.8%)

Age (years)
Mean (SD) 59.1 (10.8)
Median 59.0
Min–Max 37–80

BMI (kg/m2)
Mean (SD) 20.40 (3.43)
Median 19.70
Min–Max 13.7–28.0

Primary disease (tumor) (some subjects had multiple diseases)
Lung cancer 12 (23.5%)
Breast cancer 7 (13.7%)
Gastric cancer 5 (9.8%)
Esophageal cancer 1 (2.0%)
Gallbladder cancer 1 (2.0%)
Pancreatic cancer 2 (3.9%)
Ovarian cancer 1 (2.0%)
Uterine cancer 2 (3.9%)
Large intestinal cancer 10 (19.6%)
Hematopoietic organ tumor 1 (2.0%)
Urological cancer 6 (11.8%)
Others 4 (7.8%)

Cancer pain site (some subjects had multiple sites of cancer pain)
Head 1 (2.0%)
Abdomen 16 (31.4%)
Buttocks 2 (3.9%)
Upper limbs/shoulders 11 (21.6%)
Back 18 (35.3%)
Lower limbs 10 (19.6%)
Anterior chest 16 (31.4%)
Lumbar 14 (27.5%)
Others 11 (21.6%)

Mean VAS before administration during the observation phase (mm)
Mean (SD) 60.96 (16.44)
Median 62.80
Min–Max 35.8–95.9

Dose of morphine given at fixed intervals during the observation phase
(mg/day)
n 7 (13.7%)
Mean (SD) 54.3 (37.8)
Median 30.0
Min–Max 20–120

Dose of oxycodone given at fixed intervals during the observation phase
(mg/day)
n 19 (37.3%)
Mean (SD) 33.4 (23.8)
Median 20.0
Min–Max 10–80

Dose of fentanyl given at fixed intervals during the observation phase
(mg/day)
n 25 (49.0%)
Mean (SD) 1.07 (0.77)
Median 0.90
Min–Max 0.3–3.6

Single dose of oral morphine during the observation phase (mg/dose)
Mean (SD) 9.9 (4.7)
Median 10.0
Min–Max 5–20
5 17 (33.3%)
10 24 (47.1%)

Continued

Table 2. Continued

Number of evaluable subjects 51

15 4 (7.8%)
20 6 (11.8%)

The dose of each opioid administered at fixed intervals is summarized for
subjects treated with the opioid. The dose of transdermal fentanyl is
calculated from average absorption rate.

BMI, body mass index; VAS, visual analog scale.
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fixed intervals (15,16). However in the case of OTFC, multiple studies
showed that the effective dose to treat BTcP determined from titration
does not correlate to the daily around-the-clock dose and recom-
mended dose titration from a low dose to determine the optimal
dose (11,12). The reason for this discrepancy is not known. Since
the dose calculation from the daily dose of scheduled opioid regimen
is based on anecdotal observations, it may be possible that careful ti-
tration of oral opioids to treat BTcP may also result in doses that are
not proportional to the daily doses. Nonetheless, the proportionate
doses of oral opioids used as rescue medication have been safely
used and are clinically effective. This method to determine the rescue
dose is practical and benefits the patient by its promptness. Although
dose titration to determine the dose of transmucosal fentanyl

formulations is obviously a safe method, it may be time-consuming,
andmay delay pain relief and reduce patients’ compliance (17). Recent
reports showed that OTFC and other transmucosal fentanyl formula-
tions including SFT at doses proportional to the basal opioid regimen
were safe and effective for the treatment of BTcP (18–20). Thus, how
the dose of transmucosal fentanyl formulations to treat BTcP should
be determined remains unresolved. Since many patients with BTcP are
initially treated with oral opioids, calculating the dose of transmucosal
fentanyl preparations from this dose may be a practical method. This
study is the first to examine the efficacy and safety of a transmucosal
fentanyl preparation administered at a dose converted from the oral
dose of morphine used to treat BTcP. On the basis of the data obtained
in a Phase II clinical trial, we set the doses of SFT in this trial at 1/25th

Table 4. Incidence of adverse drug reactions in 51 subjects (safety set)

MedDRA/J Version 12.0 Total High dose of
sublingual fentanyl
tablet

Low dose of
sublingual
fentanyl tablet

Active control
drug

SOC (N = 51) (N = 51) (N = 49) (N = 48)

PT n (%) n (%) n (%) n (%)

Total 9 17.6 6 11.8 3 6.1 3 6.3
Ear and labyrinth disorders
Vertigo 1 2.0 1 2.0 0 0

Gastrointestinal disorders
Constipation 3 5.9 1 2.0 1 2.0 1 2.1
Nausea 3 5.9 1 2.0 1 2.0 1 2.1
Vomiting 1 2.0 1 2.0 0 0

General disorders and administration site conditions
Malaise 1 2.0 0 0 1 2.1
Thirst 1 2.0 1 2.0 0 0

Nervous system disorders
Somnolence 3 5.9 3 5.9 1 2.0 1 2.1

Respiratory, thoracic and mediastinal disorders
Respiratory depression 1 2.0 1 2.0 0 0

Table 3. Results of analysis of PID30 in 51 subjects (full analysis set) (unit: mm)

High dose of sublingual
fentanyl tablet

Low dose of sublingual
fentanyl tablet

Placebo Active control
drug

n = 50 n = 49 n = 51 n = 48

PID30
n.o.e.a 97 96 99 143
Mean (SD) 34.83 (16.96) 31.83 (18.40) 26.95 (19.45) 33.21 (16.69)
Median 34.50 33.35 26.60 33.20
Min–Max −0.5–83.3 −13.1–76.7 −10.8–72.4 −12.4–82.2

PID30b

LS meanc 35.57 31.62 27.08 33.35
95% CId [31.76, 39.38] [27.78, 35.45] [23.29, 30.87] [29.80, 36.90]

Difference from placebob

LS Meanc 8.49 4.54 6.27
95% CId [4.89, 12.09] [0.94, 8.14] [2.96, 9.58]
P value <0.001 0.014 <0.001

Difference from active control drugb

LS Meanc 2.22 −1.73
95% CId [−1.11, 5.55] [−5.07, 1.60]

an.o.e.: number of evaluations (evaluation frequency).
bAnalysis of covariance: based on a mixed effect model using drug, group, administration period and VAS before administration as fixed effects and subject as a

random effect.
cLS mean, least squares mean.
dCI, confidence interval.
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and 1/50th of the dose of oral morphine to evaluate the efficacy and
safety of SFT administered to cancer patients who were treated with a
strong opioid analgesic at fixed intervals for their chronic cancer pain
and with oral morphine for BTcP.

Our results of PID30 calculated in 51 subjects in the FAS showed
that the high and low doses of SFT were superior to the placebo and
non-inferior to the active control drug. Common adverse drug reac-
tions, including constipation, nausea and somnolence, were observed.
However, they are all known events for opioid analgesics, and no new
safety concerns were noted. When SFT was administered at the high
dose, 1 subject (2.0%) experienced nausea and vomiting leading to
the discontinuation of the investigational product and another
(2.0%) experienced respiratory depression leading to the temporary
suspension of the investigational product. These adverse drug reac-
tions in the two subjects resolved after discontinuation or temporary
suspension of the investigational product. Since the dose of the oral
morphine in the subject with respiratory depression was 20 mg for
the BTcP during the observation phase, the subject was treated at
800 µg during the high-dose administration period and experienced
respiratory depression after the first dosing at 800 µg. The subject
did not experience respiratory depression during the low-dose or ac-
tive control drug administration. Although five subjects other than
the subject above were treated at 800 µg, none of them experienced re-
spiratory depression. At the high dose of SFT, the incidence of somno-
lence was higher than with the active control drug. On the other hand,
no difference was observed in the incidence of adverse drug reactions
between the low dose of SFT and the active control drug, and respira-
tory depression did not occur at the low dose. These results indicated
that when SFT was used at a dose converted from a single dose of oral
morphine (up to 20 mg), an analgesic effect appeared to be safely ob-
tained by use of the conversion ratio of 1/50, but the conversion ratio
of 1/25 may result in overdosing. It should be noted that, although the
doses determined from the lower conversion ratio were demonstrated
to be safe and effective, it was not shown whether the analgesic effects
obtainedwere adequate. Higher doses might have been required to ob-
tain adequate analgesia in some cases. In such cases, titration from the
determined dose may be needed to optimize the dose. Nonetheless,
this method may expedite the process of dose determination.

A limitation of this trial is that patients were confined to those trea-
ted with up to 20 mg of oral morphine for BTcP treatment. Patients
treated with higher doses of oral morphine and those treated with
oral oxycodone for BTcP treatment were not included in this trial. Fur-
thermore, the sample size studied was limited. Further studies are
needed to evaluate the validity of this conversion method. It should
also be noted that patients above the age of 80 years old were not in-
cluded in this trial. The use of SFT in such elderly patients has not been
investigated and there is not enough safety and dosage information
available regarding elderly patients. Thus, maximum caution should
be exercised, especially for respiratory depression, when SFT is to be
administered to such patients.

Conclusion

This study showed that, in patients who were treated with strong opi-
oid analgesics at fixed intervals for their chronic cancer pain and with
oral morphine at doses up to 20 mg as rescue medication for BTcP,
administration of SFT to treat BTcP at doses determined from the
doses of the rescue oral morphine by use of a conversion ratio of
1/50 was effective and safe. Further studies are needed to validate
the use of this conversion method to determine the dose of SFT.
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