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Background The management of breakthrough pain in patients with cancer (BTPc) generally includes an initial titration of break-
through pain medication to an effective dose, followed by the use of that dose in all subsequent episodes. This strategy presumes 
that an individual patient has a degree of consistency of pain during repeat episodes; however, that presumption has not been 
formally assessed.
Objective To examine the variation in pain intensity of BTPc episodes within individual patients and across patients.
Methods Data were pooled from two randomized, double-blind, crossover studies that used fentanyl pectin nasal spray (FPNS) vs 
comparator to relieve BTPc. Eligible patients were adults with an Eastern Cooperative Oncology Group (ECOG) performance status 
≤ 2 and adequately controlled background pain. The FPNS dose was titrated prior to a double-blind treatment consisting of 10 
episodes. Pain intensity was reported on an 11-point numeric scale in which 0 = no pain and 10 = worst possible pain. Inter- and 
intrapatient variabilities of baseline pain intensity scores per episode were analyzed by analysis of covariance via a mixed-effect 
model. The infuences of demographics and ECOG grade at study entry were assessed.
Results Mean baseline pain intensity score was 7.3 (standard deviation [SD], 1.76; range, 2-10) across 1,399 BTPc episodes in 
152 patients. The interpatient variability of baseline pain intensity scores was 75.96%; intrapatient variability was 20.64%. Fixed 
terms for demographics and ECOG grade did not signifcantly infuence baseline pain intensity score (≤ 5% level).
Limitations This was a post hoc analysis.
Conclusions Baseline pain intensity scores during episodes of BTPc vary widely between patients, but vary little within individual 
patients; this supports the use of a consistent maintenance dosage of analgesia for BTPc, once it has been titrated to an effective 
dose.
Funding/Support The study was funded by Archimedes Development Ltd.

M
any patients with cancer experience pain; 
the rate is approximately 50% of patients 
across all populations,1 but more than 

70% of patients when the disease worsens.2 In many 
cases, such pain can be managed by the use of long-
acting agents (often opioids), but a signifcant pro-
portion of patients experience acute exacerbations 
of their pain despite relatively stable and adequately 
controlled background pain.3 Some studies report 
that more than 90% of patients with cancer pain suf-
fer from breakthrough pain in cancer (BTPc).4 Such 
breakthrough pain may be either spontaneous or re-
lated to a specifc predictable or unpredictable trig-

ger.3 Patients with BTPc often experience psycho-
logical distress, including anxiety and depression, 
as well as reduced functionality, sleep impairment, 
and reduced enjoyment of life.5-7 Terefore, manag-
ing BTPc treatment is important for maintaining or 
improving quality of life for many patients with can-
cer.5-7

It is generally accepted that BTPc is not a single 
entity, but has etiologies and clinical characteristics 
that vary from patient to patient during the course 
of the disease.3,5,7-9 Some reports suggest that BTPc 
may vary in severity within the same patient over 
time.3,5 To our knowledge, there are no published 
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data showing how pain intensity (severity) varies in indi-
vidual patients across BTPc episodes.

Understanding whether there is variability in pain in-
tensity may be important in the design of treatment strate-
gies. Te management of BTPc typically requires individ-
ual titration of the opioid analgesic to an efective dose.3,10 
However, if the severity of pain varies signifcantly within 
an individual patient from one episode of BTPc to the next, 
then one might intuitively expect more challenges in iden-
tifying a consistently efective dose for BTPc than if the 
severity of BTPc remains constant across episodes. Tere-
fore, the main objective of this analysis was to examine the 
variation of pain intensity scores at the baseline (pretreat-
ment) of BTPc between episodes in individual patients, as 
well as the variation across patients.

Methods
Tis post hoc analysis was based on pooled data from two 
randomized, double-blind, crossover studies, used to assess 
the efcacy of fentanyl pectin nasal spray (FPNS) in re-
lieving BTPc (Studies 043 [NCT00459277]11,12 and 044 
[NCT00589823]13,14); the focus of this analysis is the pain 
intensity score reported by each patient during individual 
episodes of BTPc before rescue medication was adminis-
tered. Although it was not specifcally assessed, this was 
likely to be the worst pain experienced by the patient dur-
ing that episode of BTPc. Te two studies were conducted 
from 2006 through 2009 in 71 centers in the United States, 
Europe, Argentina, Costa Rica, and India. Full details of 
the study methodology can be found in the primary publi-
cations, but are briefy described below.11–14

Patient population
In both studies, eligible patients were adults with a his-
tologically confrmed diagnosis of cancer, and an Eastern 
Cooperative Oncology Group (ECOG) grade ≤ 2.11-15 
Tey were to have had background (persistent) cancer-re-
lated pain that was controlled to moderate intensity or less 
by a fxed-schedule opioid regimen at a total daily dosage 
of ≥ 60 mg of oral morphine or an equivalent opioid for ≥ 1 
week, and to have experienced, on average, 1 to 4 episodes 
of BTPc per day.11-14 If a patient had more than one type 
or location of BTPc, only one was identifed as the target 
BTPc for the assessment of efcacy.11,13

Te most commonly reported cancer types were breast, 
bowel, lung, prostate, and pancreas. Te most commonly 
reported background opioids were morphine (43%), fen-
tanyl (23%), and oxycodone (15%). Te mean morphine 
equivalent daily dose was 219.9 mg, with a large variation 
across the population (standard deviation [SD], 148 mg; 
range, 60 to 2,100 mg).

Study design
In this post hoc analysis, pain intensity scores that were 

recorded at the baseline of BTPc episodes during the dou-
ble-blind treatment phase of two similarly designed studies 
were pooled (Figure 1).11-14 Both studies had similar eli-
gibility criteria and included an open-label, dose-titration 
phase in which FPNS was titrated to an efective dose (be-
tween 100 and 800 μg per episode of target BTPc) and a 
double-blind treatment phase, in which up to 10 episodes 
of BTPc were treated in each patient. In one study, 7 epi-
sodes were treated with FPNS and 3 episodes were treated 
with placebo;11,12 in the other study, 5 episodes were treated 
with FPNS and 5 episodes were treated with immediate-
release morphine sulfate.13,14 At least 4 hours were to have 
elapsed between one dose of FPNS and the next (patients 
were permitted to take their usual BTPc analgesia as res-
cue medication if pain relief was inadequate, or if a separate 
episode of BTPc occurred before the next dose of FPNS 
was permitted). Because this analysis was confned to pain 
intensity scores that were recorded prior to the administra-
tion of the study drug, data from all BTPc episodes were 
included in the analysis regardless of treatment.

Assessments
Pain intensity at the baseline of each episode of BTPc was 
rated by the patient on an 11-point numeric scale (0 = no 
pain; 10 = worst possible pain) via an electronic diary.11-14 

Statistical analyses
Analyses were conducted on pooled data from the modifed 
intent-to-treat (mITT) population of both studies (n = 152; 
Figure 1). Te mITT population consisted of all patients who 
completed the double-blind treatment phase and had both of 
the following: treatment for at least 1 evaluable BTPc episode 
with FPNS or the comparator, and a record of pain intensity 
at the baseline plus at least 1 post-baseline pain intensity mea-
surement for each BTPc episode.11,13

Te interpatient and intrapatient variabilities of pain in-
tensity scores at the baseline of BTPc episodes were es-
timated from analysis of covariance (ANCOVA) using a 
mixed-efect model in which the following factors were 
included as fxed efects: age, ECOG grade, sex, race, and 
study; patient was included as a random efect. Coefcients 
of variation about the mean data were determined to pro-
vide alternative comparisons of interpatient and intrapa-
tient baseline pain intensity score variability.

Results
Patient demographics
Data from 152 patients were included in the analysis. Most 
(70.4%) patients were aged ≤ 60 years; almost half (46.7%) 
of the patients were women; and most (87.5%) patients 
were white or Asian (Table 1).

Characteristics of baseline BTPc intensity
In all, 1,399 episodes of BTPc were treated among the 152 
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patients.11,13 T e mean pain intensity score at 
the baseline of each episode of BTPc was 7.3 
(SD, 1.76) on a scale of 0 to 10, and the me-
dian pain intensity was 8 (range, 2-10); this 
intensity of pain is typical of the pain inten-
sity reported in most other trials in the BTPc 
arena.11,16-18

Median pain intensity scores at the base-
line of BTPc episodes were similar between 
patients aged ≤ 60 years (8) and those aged 
> 60 years (8), between men (8) and women 
(8), and across ECOG grades (7 to 8; Figure 
2). Fixed terms for demographics and ECOG 
grade were not signif cant factors inf uenc-
ing baseline pain intensity scores at or below 
the 5% level (age, P = .0668; sex, P = .7583; 
ECOG status, P = .1032).

Interpatient and intrapatient variability in 
BTPc intensity
Interstudy variability accounted for only 
3.40% of the total variability observed (Fig-
ure 3), which conf rmed the homogeneity of 
scores between the two studies and validat-
ed pooling of the data. Pain intensity scores 
at the baseline of BTPc episodes varied more 
widely between patients than within patients: 
the interpatient variability was 3.68 times 

Included in post hoc analysis
(n = 152)
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mITT population
(n = 79)
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FIGURE 1  Study design and patient disposition

mITT, modif ed intent-to-treat
aStudy 043 is NCT00459277.11,12 bStudy 044 is NCT005898230.13,14
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FIGURE 2  Baseline pain intensity scores in the modif ed intent-to-treat population (n = 152) did not differ signif cantly with age 
(P = .0668), sex (P = .7583), or Eastern Cooperative Oncology Group performance status (P = .1032). The box-and-whisker plots show the minimum 
value, 25% percentile, median, 75% percentile, and maximum value of baseline pain intensity scores. The median and 75% percentile values for patients 
older than 60 years and for women were both 8.
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greater than was the intrapatient variability, with the in-
ter-patient variability accounting for 75.96% of the total 
variation in baseline pain intensity scores, compared with 
20.64% for intrapatient variability.

Consistent with the 3.68-fold greater interpatient ver-
sus intrapatient variability that was demonstrated with the 
ANCOVA model, the interpatient variability (represent-
ed as a coef  cient of variation based on the mean base-
line BTPc episode score of 7.3) was 30.1%, compared with 
8.2% for intrapatient variability.

Discussion
BTPc can substantially impair a patient’s quality of life19

and can result in increased health care costs from addi-
tional hospital visits, admissions, and longer in-hospital 
stays.20 T erefore, ensuring adequate management of BTPc 
through a combination of around-the-clock therapy and 
as-needed, short-acting agents can of er meaningful ben-
ef ts to the individual patient as well as to the economies 
of the health care system. Guidelines support the use of 
transmucosal fentanyl formulations for BTPc, because 
these preparations have a rapid onset of action and short 
duration of ef ect commensurate with the temporal char-
acteristics of the pain.21,22

Numerous analyses have explored whether the mainte-
nance dose of these transmucosal fentanyl preparations for 
BTPc can be predicted from factors such as the daily dos-
age of around-the-clock opioid medication,3,21,23–25 the in-
tensity of pain during the episode of BTPc,9 or the dosage 
of a previously prescribed supplemental opioid (eg, fenta-
nyl);16,26,27 however, no clinically relevant relationships have 
been demonstrated. As such, the standard management 
strategy is to titrate each fentanyl preparation from its 
lowest dose to a maintenance dose, based on the patient’s 
perspective of adequacy of analgesia, balanced against tol-
erability.22 One assumption with this strategy is that the 
nature of the BTPc (eg, its duration and intensity) will 
be consistent within individual patients. T is analysis has 
demonstrated that this assumption is broadly correct. Al-
though the reported level of pain intensity at the baseline 
of the BTPc episodes varied widely among patients, the 
variation within individual patients was almost 4 times less, 
whether assessed via the ANCOVA model or the coef  -
cient of variation. T is consistency supports the strategy of 
managing BTPc with a consistent dosage of analgesic, once 
the individual’s optimum dose is identif ed.

Further support for the f ndings of this analysis comes 
from a long-term study of FPNS (NCT00458510), which 
showed that the dosage of FPNS that was used to control 
BTPc did not need to be changed in the majority of pa-
tients who were treated over an extended period of time 
(up to more than 3 years)28-30 T ese results suggest that the 
dose selected during titration is likely to continue to be 
successful during the long-term maintenance of the man-
agement of episodes of BTPc.

T e limitations of this analysis include its post hoc and 
retrospective nature, although the collection of data used in 
the original trials was prospective and blinded with a rela-
tively short duration during which the episodes of BTPc 
were captured (6.5 ± 3 days) . Potential areas of future study 
could include assessing the variation of pain intensity over 
a longer period in a more prospective manner.

In conclusion, the results of this analysis demonstrated 
a wide variation in the pain intensity of BTPc episodes be-
tween patients; however, within individual patients, there 
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FIGURE 3  Interpatient and intrapatient variability in pain intensity 
scores in the modif ed intent-to-treat population 
(n = 152) at the baseline of breakthrough pain in patients with cancer 
episodes

TABLE 1  Patient characteristics and ECOG performance status at baseline (N = 
152, mITT population)

 Study 043a Study 044b  Total
Characteristic (n = 73) (n = 79) (N = 152)

Age, mean (SD), y  51.8 (11.9) 56.5 (11.7) 54.2 (12.0)

Female, n (%) 35 (47.9) 36 (45.6) 71 (46.7)

Race, n (%)   
White 53 (72.6) 33 (41.8) 86 (56.6)
Black 7 (9.6) 1 (1.3) 8 (5.3)
Southeast Asian 2 (2.7) 0 (0) 2 (1.3)
Asian Indian 0 (0) 45 (57.0) 45 (29.6)
Other 11 (15.1) 0 (0) 11 (7.2)

ECOG status,c n (%)    
0 10 (13.7) 4 (5.1) 14 (9.2)
1 42 (57.5) 48 (60.8) 90 (59.2)
2 21 (28.8) 27 (34.2) 48 (31.6)

ECOG, Eastern Cooperative Oncology Group; mITT, modif ed intent-to-treat

aStudy 043 = NCT00459277. bStudy 044 = NCT00589823. c0 = fully active; 1 
= restricted in physically strenuous activity but ambulatory and able to carry out 
work of a light or sedentary nature; 2 = ambulatory and capable of all self-care, but 
unable to carry out any work activities.
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was little variation in pain scores between BTPc episodes. 
Tis fnding endorses a BTPc management strategy for 
FPNS that incorporates an initial titration period followed 
by the use of the selected dose for long-term maintenance. 
Tis is also likely to be true for other agents.
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