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Abstract Controversies exist about the definition and
epidemiology of breakthrough cancer pain (BTcP), the
pharmacological treatment options, drug dosing, and
how to select the medications for BTcP among the
new fentanyl products. Existing data were critically
evaluated to provide recommendations by an expert
group. An algorithm to diagnose BTcP should be used
followed by a careful assessment. Fentanyl products
provide efficacy and rapidity of action to counteract
the temporal pattern of BTcP. The doses of opioids used
for background pain should guide the choice of the
doses of fentanyl products. The choice of fentanyl products should be based on individual clinical conditions.
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Introduction
Breakthrough cancer pain (BTcP) has been described
more than 20 years ago and has been recognized as
an important clinical problem in its own right requiring
independent assessment and targeted treatment [1].
BTcP affects a large number of cancer patients and
causes deterioration of the quality of life [2]. As a consequence, more attention has been paid to this issue in
last years.
On 15th March 2010, the Italian government approved a new law (n.38), with the intent to improve
pain assessment and treatment, imposing physicians
and nurses to register the characteristics of pain in
any patient’s chart. According to these new indications
from the Minister of Health, a group of experts started
a program to organize a national observatory for exploring these activities. In particular, the experts focused on BTcP to provide information regarding this
phenomenon developing an Italian Oncologic Pain Survey (IOPS). In a first survey of a large sample of cancer patients recruited in different settings, BTcP has
been found to represent a clinically relevant condition
with a negative impact on the patient’s quality of life.
A number of factors were associated with the BTcP,
including the course of disease and the setting of care
[3]. This information may help stratifying patients or
predicting the risk of development of BTcP with specific characteristics. These results prompted a new survey with the intent to assess more than 4000 patients
that is expected to be concluded in 1 year. The aim of
this paper is to provide updated recommendations on
BTcP and its treatment on behalf of the IOPS expert
group, after careful examination and critical appraisal
of literature.
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Methods
An expert group met to provide these recommendations. The
most relevant issues regarding BTcP were selected by the
experts, and literature reviewed accordingly. As the aim of this
review was not an evidence-based approach, which often does
not provide useful information to translate in clinical practice,
the literature was selected to explore some clinical questions
and a critical analysis was performed to outline practical recommendations. This approach was performed to evidence
some bias on data interpretation reported in literature, which
did not often reflect clinical practice. These issues were identified by the principal investigator (SM) and proposed to the
other experts for an initial consensus. The participants of expert group were selected on the basis of their research activity
in the field of BTcP. A draft was then prepared by one author
(SM) who analyzed the most recent literature and provided an
expert opinion. Documentation was circulated among the experts to provide an advice and to reach a final agreement.
Thus, available scientific data were evaluated by a critical
interpretation of existing data to provide practical recommendations by the

Results
Five relevant and controversial areas requiring clarification
were identified by the expert group. They included the definition and epidemiology of BTcP for an appropriate diagnosis,
how to assess this phenomenon, the pharmacological treatment options, drug dosing of new fentanyl preparations, and
how to select the medications for BTcP.

Discussion
Definition and epidemiology
BTcP has been variably reported in literature, ranging in 40–
80 % of cancer patients with pain, depending on the setting
and the definition used to identify it [1–6]. The pioneer definition suggests that BBTcP is a transitory increase in pain to
greater than moderate intensity which occurs on baseline pain
of moderate intensity or less^ [1]. This sentence sounds ambiguous, as pain intensity should be severe (on a numerical
scale 7/10), but the baseline pain could be moderate (on a
numerical scale 4–6/10). From a clinical point of view, this
gray area of moderate pain is commonly considered as needing a better analgesia. It has been reported that such range of
pain intensity significantly interferes with daily activity and
that mild pain should be considered at least ≤4/10 on a numerical pain scale [7, 8]. Thus, the differences between the intensity of BTcP could be minimal (1–2 points on a numerical

scale). This approach has been largely used in patients’ selection in most studies of BTcP. In some epidemiological studies,
there was no operational definition a priori, even though patients could have their pain uncontrolled or were not receiving
opioids [9, 10]. For example, background pain intensity was
severe-maximal in more than half of patients, and differently
from what has been observed by others [9, 11], surprisingly,
the intensity of baseline pain was higher in patients without
BTcP. In other studies, most patients had uncontrolled background pain, were receiving nonopioid analgesics or weak
opioids, or were unsatisfied with their pain control [11, 12].
Subsequently, other definitions were proposed, such as Ba
transient exacerbation of pain that occurs irrespective of basal
analgesia^[13], Bepisodes of pain occurring on an unrealistic
pain-free background^ [14], or Bany transient flare of pain
subjectively distinguishable from an otherwise more or less
stable background pain^ [15].
The original definition was then refined as follows: BBTcP
is a transitory exacerbation of pain that occurs on a background of otherwise stable pain in a patient receiving chronic
opioid therapy^ [1], in which a second variable was introduced and regarded the use of stable doses of opioids able to
maintain baseline pain control. This definition also formed the
basis for a further refinement: B.. despite relatively stable and
adequately controlled baseline pain,^ [16–18], presumably by
giving around the clock opioid administration.
Recent larger studies provided a better characterization of
BTcP, by using a specific algorithm for diagnosis (Fig. 1). An
observational European study of 1000 patients with BTcP
reported that BTcP episodes were about three/day. Incidentpredictable and spontaneous-unpredictable BTcP had similar
percentages with a median duration of 60 min, which was
shorter in incident-predictable BTcP. Activity was strongly
triggering BTcP [19]. In a large Italian study of 1412 patients,
most patients reported two to three BTcP episodes/day, and
80 % patients reported that the BTcP had a significant negative
impact in everyday life. The majority of patients reported a
fast onset of BTcP, which was predictable in about half of
patients, while BTcP with a gradual onset was less predictable
[3].
It is difficult to have a clear idea on a complex phenomenon
such as BTcP without a prospective evaluation and an optimized analgesic approach. For these reasons, it is likely that
BTcP should be more correctly defined as an episode of severe
intensity in patients receiving an adequate treatment with opioids able to provide at least mild analgesia [3, 19].
This has been confirmed by a recent study of patients who
asked for a BTcP medication when they had a pain intensity of
≥7 on a numerical scale 0–10 and were satisfied with a pain
intensity of ≤4/10 after receiving a BTcP medication, suggesting that these cutoff points could help selecting patients in
studies of BTcP, avoiding to include patients with intermediate
situations which often lend misinterpretation of data reported
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Fig. 1 Algorithm for diagnosis,
assessment, and treatment of
BTcP
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Diagnosis of breakthrough pain

Assessment of
characteristics

in the literature [7]. Of interest, despite reducing the level of
background pain intensity by increasing opioid doses, the
number of patients presenting BTcP did not decrease, but a
lower number of episodes and a lower intensity of BTcP were
obtained, thus improving the general outcome. According to
this information, the phenomenon of BTcP should be expected
in about 70 % of patients, despite receiving effective regular
opioids in doses of ≥60 mg/day of oral morphine equivalents
for background analgesia [8]. In contrast, optimization of
background analgesia in patients with BTcP with visceral abdominal mechanism may produce greater benefits, as the
prevalence of BTcP may be halved. This is probably due to
the exclusion of the bone-related incident pain component
[20]. The clinical setting and the stage of disease may also
influence the prevalence of BTcP. For example, patients with
a poor performance status receiving palliative care are less
likely to present BTcP [3]. This finding has been explained
by the reduced physical activity, minimizing the incident component of pain induced by movement due to bone metastases.
Another reason could rely on a more intensive pain management in the palliative care setting [5, 6]
Considering that all fentanyl products for BTcP are indicated only in patients tolerant to at least 60 mg of oral morphine
equivalents, this limit could be utilized for a further screening
of patients with BTcP. At the moment, there is no information
about BTcP in patients receiving low doses of strong opioids
(less than 60 mg/day of oral morphine equivalents) or opioids
for mild-moderate pain (Table 1).
Recommendation Regrettably, many epidemiological and
clinical studies included inappropriate and confounding definitions of BTcP. Indeed, BTcP should be defined as a relevant
change in pain intensity of severe intensity in patients who
receive an effective treatment with opioids, presumably in
doses of at least 60 mg of oral morphine equivalents, able to

Treatment: choice based on
the characteristics

provide acceptable analgesia with a mild pain intensity for
most hours of the day.
According to this definition, we expect that about 70 %
of cancer patients with pain, managed with effective dose
of oral morphine equivalents for their background pain,
may manifest an exacerbation of pain of severe intensity
[8]. Apart from predictable-incident pain due to movement,
two to three episodes per day should make the background
opioid doses to be acceptable when providing a basal analgesia with mild pain.
Assessment
According to the definition provided above, a specific assessment should be performed to provide further information for an individualized treatment. Several tools to assess
patients’ experience of BTcP have been proposed, but only
a minority has been partially validated [21].
A BTcP questionnaire comprised specific questions to assess BTcP. Delphi national and international panels followed
by patient pre-testing on the clarity and feasibility of completing the instrument provided some indications about the
screening of BTcP, grouping the principal items which are
commonly used in the clinical setting [22].
Key issues included the relationship to baseline pain, the
last time in which BTcP was experienced, frequency, intensity
of pain at peak, location, quality, time from onset to peak
intensity, duration, causes, predictability, general relief, relief
from BTcP medication, satisfaction with BTcP medication,
onset of pain relief, and satisfaction with onset of pain relief.
Other items completed by professionals included etiology of
BTcP and inferred pathophysiology of BTcP. More recently, a
new assessment tool for BTcP has been developed and validated. This instrument provided information on how BTcP,
efficacy, and toxicity of BTcP medications may interfere with
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Table 1

Characteristics of opioids used for BTcP
Dosing

Analgesic Onset

Availability (%)

Oral morphine
Oral oxycodone
OTFC
FBT

1/6a
1/6a
200–1600
100–800

30–45′
30–45′

30
40–50

15–30′
15′

50
65

SLF
FBSF

100–800
100–800

10′
15′

70
65

INFS

50–200

5–10′

80–90

FPNS

100–400

5–10

70

OTFC oral transmucosal fentanyl cytrate, FBT fentanyl buccal tablet,
SLF sublingual fentanyl, FBSF fentanyl buccal soluble film, INFS intranasal fentanyl spray, FPNS fentanyl pectyn nasal spray
a

Percentage of daily doses

daily life. Reliability and validity of the tool tested on a group
of patients was reasonably good [23].
The relationship with background analgesia has been variably explored. It has been found that patients with BTcP had
more intense and more frequent background pain than patients
without BTcP [1, 4], supporting the idea that a further optimization of background analgesia may result in a reduction of
BTcP phenomenon [24]. Recently, it has been shown that,
despite optimization of analgesic therapy and reduction of
background pain intensity, the number of patients with BTcP
did not change significantly. While the phenomenon cannot be
abolished, this approach may reduce the number of episodes/
day, duration, and severity of BTcP with consequent benefits
for patients [8].
The number of episodes considered to be acceptable has
been invariably reported as being one to four episodes per day,
supposing that for a 1-h duration, a drug could be given to
cover this short period, while the remaining daily hours are
covered by background analgesics. However, this concept
cannot be extended to BTcP induced by movement associated
to bone metastases. The presence of incident bone pain due to
movement represents a unique category of BTcP, as pain is
induced by activity and the number of episodes is difficult to
account, as the patient will try to avoid painful maneuvers. In
some circumstances, every movement induces pain of variable duration, depending on the will of patients or stopping
the activity. As a consequence, it is quite obvious that more
attention should be paid on optimization of background opioid
analgesia, to allow a better ability to move [24]. Opioid doses
should be balanced with a realistic expectation and an individual compromise between physical activity and adverse effects
should be followed. Paradoxically, very advanced cancer with
a poor performance status or bedridden patients will develop
BTcP less frequently [3, 5], probably due to a lesser ability to
move. An appropriate balance between physical activity and
background analgesics, an appropriate information, and a

therapeutic compromise should guide the management of
BTcP.
Recommendation There is a need of careful evaluation of the
characteristics of BTcP by existing tools, of the level of background analgesia, and of analgesic regimens for both background and BTcP. Even the characteristics and the temporal
pattern of incident pain should be assessed in individuals as a
guide for a possible anticipatory treatment
Pharmacological treatment
Several papers about the treatment of BTcP have been published in the last years, including controlled double-blind randomized trials of the efficacy of medications for BTcP. Traditionally, oral morphine has been offered for years as BTcP
medication in doses of 1/6 of the daily dose [25]. NICE guidelines suggest to offer immediate-release oral morphine for the
first-line rescue medication of BTcP and do not offer fastacting fentanyl as first-line rescue medication (www.nice.
org.uk/cg140). While oral opioids have been the mainstay
approach for patients who are receiving around the clock
opioid regimen, the onset and duration of action of oral
opioids may not be suitable for treating many BTcP events
[26]. This is confirmed by the analysis of existing literature
[27]. A mixed-treatment analysis suggested that fentanyl formulations were more efficacious treatment options than oral
morphine [28]. Recently developed guidelines support this
approach and recommend treating BTcP using rapid or
short-acting opioids with pharmacodynamics that mirror the
rapid onset and short duration of the presenting pain [9]. An
updated Cochrane review reported on the utility of seven different transmucosal fentanyl formulations in comparison with
oral opioids. Oral and nasal transmucosal fentanyl formulations were an effective treatment for BTcP. When compared
with placebo or oral morphine, participants gave lower pain
intensity and higher pain relief scores for transmucosal fentanyl formulations at all time points. Global assessment scores
also favored transmucosal fentanyl preparations [29]. In a Canadian survey, patients stated that the most important features
of a new treatment for BTcP were the ability to relieve pain
completely and quickly. Patients expressed willingness to try
transmucosal products (80 %) or nasal products (59 %) [30].
Recommendation Accumulated evidence shows that
transmucosal fentanyl formulations provide a more effective
and rapid analgesia in comparison with oral morphine. There
are still some possible indications for oral opioids that include
a slow-onset BTcP or a preemptive administration of oral opioids about 30 min before a predictable BTcP triggered by
known events. As mentioned before, some patients require a
very strict individualization of the treatment in consideration
of the onset and predictability of an event of BTcP.
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Dosing
While of oral opioids, there is a general consensus on using a
percentage of the daily dose for BTcP, approximately 1/6th
[27], the choice of the dose of the fentanyl preparation for
BTcP to be prescribed as needed remains controversial. Almost all comparative studies of fentanyl preparations supported that doses should be titrated starting with the lowest available strength. This statement has been quoted by evidence BB^
by an expert group in the UK [31]. However, these randomized
trials have never specifically examined this issue, and the
information gathered is just consequential to the study design
aimed to demonstrate superiority of fentanyl over placebo, oral
morphine, or other oral opioids. Titration phases were open
and not controlled, exactly like other open studies assessing
the efficacy and the safety of opioids given in doses proportional to the opioid basal regimen, even in aged population [32,
33]. Thus, data were not so solid to produce a recommendation
of level B. When original data were available, a simulation of a
calculation of opioid doses used for background analgesia and
those achieved after individual titration showed mean values of
proportional doses of fentanyl very close to those found after
titration [34].
On the other hand, the reasons for these findings are not
clearly explained, considering that the presence of tolerance
should suggest a dose proportional to those used for background analgesia. Some data need accurate interpretation.
For example, in successful patients treated with oral
transmucosal fentanyl citrate (OTFC) the regular rescue
dose was a moderate predictor of the effective OTFC dose.
A relationship between the OTFC dose and the fixed
scheduled opioid had been already found, and regular rescue dose was a moderate predictor of the effective OTFC
dose [33, 34]. Of interest, despite a large interindividual
variability in patients’ dose requirements, observations from
data pooled from the same trials of OTFC showed a statistically significant relationship between the BTcP and
around the clock opioid dose, also considering that the
protocol was not aimed to demonstrate that [22]. In a real
clinical scenario, patients receiving a mean oral morphine
dose of 132 mg, required 800 μg of OTFC [35], suggesting
that titration process may provide even higher doses that
those expected by using proportional doses to basal opioid
regimen.
Finally, dose titration may make the practical use of
transmucosal fentanyl difficult in the daily activity, particularly at home or in outpatients. The use of different pieces or
spray of fentanyl preparations for treating each episode may
be time consuming exceeding the spontaneous duration for
BTcP which can spontaneously subside, as evidenced by successful placebo-treated patients [33, 34]. Most patients may be
reluctant to try the dose and avoid to use these drugs, preferring, at the end, traditional oral dosing of morphine [36].

Indeed, the need to titrate has never been determined on the
basis of a comparison between titration strategy and proportional strategy. To scientifically affirm the need of titration, a
randomized trial should compare groups titrated versus groups
nontitrated [32]. For instance, fentanyl products, given in
doses proportional to the basal opioid regimen in large number
of patients, even at home or fragile patients and at high doses,
have been found to be quite effective and, above all, safe,
avoiding to titrate the dose, which is considered unpleasant
for patients, reducing their compliance with the treatment
[34–40]. These experiences suggested that opioids given as
needed could be safety used at proportional doses, regardless
of the modality of administration, because of the protective
role of the level of tolerance to opioids given for background
analgesia. Of interest, the only existing controlled study confirmed that proportional doses of fentanyl buccal tablet (FBT)
are more effective than doses achieved after titration, while
tolerability is similar [41].
Recommendation It is likely that patients receiving high
doses of opioids as basal analgesic regimen will not be candidates for titration with minimal initial doses of fentanyl, as
they are opioid tolerant, and the process would be time consuming and not appreciated by patients. Thus, a reliable compromise between the different opinions could be to start skipping some steps of titration in highly tolerant patients, until
more information will be available to settle the question. Future studies in large sample of patients with the different fentanyl products should make clear this controversial issue.
How to selects fentanyl products
The choice of fentanyl products is still matter of controversies.
It is clear that the molecule is always the same, so that the
differences regard the clinical application of the different delivery systems. These products have different pharmacokinetic profiles and availability which may make the difference in
individual clinical situations.
Few comparison studies have been published. The efficacy
of intranasal fentanyl spray (INFS) was compared with that of
OTFC in an open-label, crossover trial. Time to onset of
meaningful pain relief was 11 min with INFS versus 16 min
with OTFC. The pain intensity difference was significantly
greater for INFS than OTFC from 5 min post-dosing. A significant proportion of patients achieved a pain intensity reduction at 5′ and 10′. Higher sums of pain intensity differences
from 0 to 15 min and from 0 to 60 min were achieved with
INFS and more patients preferred INFS than OTFC. No serious adverse effects were attributed to study medications [39].
More recently, a comparison of nasal product was performed, based on different availability of fentanyl pectin nasal
spray (FPNS) (about 60–65 %) and INFS (about 80–90 %).
However, the minimal commercially available strength of
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FPNS is 100 μg, which is the double of that of INFS, that is,
50 μg. Indeed, these dosages have been similarly suggested to
start the treatment in patients tolerant to 60 mg of oral morphine equivalents, as they would be equivalents. Despite this
premise, INFS and FPNS were similarly effective and welltolerated treatments for BTcP management. Both delivery systems, in doses proportional to the basal opioid regimen, provided significant analgesia within 5–10 min, achieving a mean
decrease in pain intensity of more than 50 % 20 min after
administration, without producing relevant adverse effects.
The similar onset of action of FPNS could seem to be unexpected, given the characteristics of the products. Despite
FPNS generates lower C-max for its formulation, modulating
fentanyl absorption, the dose given in this study was approximately the double in respect to INFS, as for the minimal
available strengths, commonly employed as starting doses in
titration studies, which are 100 and 50 μg, respectively. Of
interest, the similar analgesic trend was observed at the different dose levels which were given proportional to the basal
opioid regimen [42]. Thus, it is likely that patients may benefit
from similar but not identical amounts of fentanyl. The presence of a certain level of tolerance may explain this finding,
also in respect to the occurrence of adverse effects. In patients
responsive to opioids, an opioid dose proportional to the basal
opioid regimen has a predictable therapeutic window which
provides efficacy with limited toxicity
Data regarding some practical aspects of administering
BTcP medications have been rarely examined. Fentanyl buccal tablet (FBT), sublingual fentanyl (SLF), and INFS given as
placebo have been assessed in addition to their usual rescue
analgesic used for BTcP. For accessibility, the usual rescue
analgesic was rated mildly easy and significantly better than
FBT and INFS, but not SLF. For easy administration, the usual
rescue analgesic and SLF were similar, and SLF was rated
better than FBT and INFS. SLF was also rated the best for
palatability and overall impression. However, it was unclear
what was the usual rescue analgesic and only three fentanyl
products were evaluated in the form of placebo [43].
Practical considerations have to be meaningfully suggested, although they have never been considered in studies.
The assessment of oral and nasal mucosal surfaces is mandatory. In patients with oral problems, for example, due to mucositis, dry mouth, or infection, oral transmucosal products
may be of concern, and nasal products should be preferred.
On the other hand patients with rhinitis or nasal lesions are not
candidate for nasal administration.
In a recent report assessing the acceptability of rapid-onset
opioids for BTcP in advanced cancer patients, all fentanyl
products were well accepted, with OFTC being significantly
considered to be more problematic for modality of administration and late pain relief, in comparison with other products.
Thus, the second generation of fentanyl delivery systems

seems to have more favorable characteristics for some practical issues [44]. OTFC, formulated as self-administration of a
solid drug matrix on a handle, requires patient discipline and
focus, which may limit compliance, particularly in patients
with weakness, a common symptom in advanced stage of
disease. On the other hand, experience with OTFC suggests
that the use of this product can be discontinued when sufficient analgesia is produced as the unit is easily removed from
the mouth with the handle. Such flexibility is not available
with administration of the other ROOs [27]. This off-label
use has never been assessed in a scientific way. Furthermore,
this approach requires skilled patients and cannot be proposed
in old or severely ill patients.
Regardless of the individual indication found after careful
assessment of the clinical condition, it is of paramount importance to consider patients’ and relatives’ education to maximize the effects of the fentanyl products. Another relevant
aspect is the patient’s experience and compliance. A balance
between the individual indications and the patients’ will, preference, and ability to use the product is fundamental to find an
acceptable compromise and to plan an appropriate prescription which will be correctly followed by patients and relatives.

Recommendation The various different fentanyl products
should be chosen according to different clinical and practical
conditions considering their indications, ability to use the delivery system, and mucosal conditions due to oncologicalradiotherapy treatment that may impede a good absorption.
The periodical assessment of the clinical conditions capable
of interfering with the bioavailability of the drugs and their
effectiveness is useful for providing the continuous efficacy of
fentanyl delivery systems.

Conclusion
The expert group recommends to follow a clear algorithm
to diagnose BTcP, taking into account the several factors
which can influence BTcP. A careful assessment should
provide the correct information to individualize the treatment. Fentanyl products, regardless of the cost, are the
mainstay of the pharmacological treatment of BTcP, although oral opioids could be useful in some specific circumstances. The dose of fentanyl products to be administered should take into account the level of opioid tolerance
of patients. Finally, given the paucity of comparison studies
among fentanyl delivery systems, the choice should be
based on individual considerations according to the onset
of BTcP, a careful examination of local mucosal areas, and
evaluation of patients’ preferences and experience.
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