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Abstract
Introduction Breakthrough cancer pain is defined as a transient exacerbation of pain that occurs spontaneously or in
response to a trigger, despite stable and controlled background
pain. Breakthrough pain often causes significant functional
impairments for patients and can decrease quality of life.
Objective The objective of the study was to determine differences between breakthrough cancer pain incidence and management in Canada and Europe.
Methods Data collected from previous studies of breakthrough cancer pain in Canada and Europe was compared. A
standard survey with identical inclusion/exclusion criteria was
utilized for both patient populations.
Results Both groups of patients had a similar number and
duration of breakthrough pain episodes, and similar pain
intensity and pain interference with their daily activities.
European patients reported better analgesic efficacy and satisfaction with management, and a greater percentage of
European patients were prescribed a transmucosal fentanyl
formulation (19.1 vs 2.9 %). More European patients (55 %)
than Canadian patients (32.5 %) took their rescue medication
every time they had a breakthrough pain episode.
Conclusions Breakthrough cancer pain in both Canadian and
European patients greatly impacts their daily living, and both
groups of patients had similar experiences with breakthrough
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cancer pain. Currently, this pain is not adequately managed for
many patients. The role for new analgesic treatments in management of breakthrough cancer pain needs further study.
Keywords Breakthrough pain . Cancer . Patients’
perspectives

Introduction
Pain is a common symptom and side-effect of treatment in
patients with cancer, with over 50 % of cancer patients
reporting some type of pain [1]. In order to effectively address
the unmet pain needs of cancer patients, the World Health
Organization (WHO) has implemented a 3-step pain ladder
for adult cancer patients. The first step is to manage pain with
non-opioid treatment, followed by opioids for mild to moderate pain (“weak opioids”) and then opioids for moderate to
severe pain (“strong opioids”) [2].
Cancer pain can emerge as continuous and/or episodic.
Continuous, or background pain, is consistently experienced
by the patient and often can be controlled with standard pain
medication, in accordance with the 3-step ladder of the WHO
[2]. Breakthrough cancer pain (BTCP) has been defined as “a
transient exacerbation of pain that occurs either spontaneously, or in relation to a specific and predictable or unpredictable
trigger, despite relatively stable and adequately controlled
background pain” [3]. Breakthrough pain has been documented by 40–80 % of cancer patients, and is a cause of great
morbidity [4]. It can cause physical impairment, psychological distress, and decrease in social well-being, all of which can
severely diminish quality of life [5].
In terms of pain management, patients should be prescribed
pain medications of increasing strength based on their pain
needs. Oral formulations of opioids, such as morphine, oxycodone, and hydromorphone, are the most common treatment
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for background cancer pain [3]. BTCP is more difficult to
manage due to its rapid onset, increased severity, and shorter
duration, necessitating the need for rescue medications in
response to BTCP [6, 7]. Current rescue medication treatments consist of immediate-release preparations such as
immediate-release morphine, oxycodone, and
hydromorphone. However, pharmacokinetic studies have
demonstrated that these oral opioids can have a delayed onset
of effect and long duration, resulting in a number of sideeffects. Therefore, administration of rapid-release opioids,
such as transmucosal administration of fentanyl or sufentanil,
may be useful in managing BTCP as pain relief is experienced
only 10–15 min after administration [7].
Inter-individual and intra-individual variation often exists
with BTCP, as timing and severity of pain differs both between patients and between individual patient episodes [3]. In
order to successfully manage cancer pain, and specifically
BTCP, a thorough assessment of the patient is required and
an individualized treatment plan must be created [3]. In order
to best understand the patient’s experience with severity of
pain, a patient must be able to describe their pain to their
health care provider. Patients, however, struggle with finding
the correct words to accurately describe their pain, which can
impact both the understanding of pain state by the health care
provider as well as care [5]. Health care providers need to be
cognizant of possible misinterpretation of pain. Providers
must work with patients to determine the pain severity and
characteristics in order for optimal management.
A number of studies have determined the safety and efficacy of various medications for the treatment of BTCP in
cancer patients; however, only a small number of studies have
been published analyzing the perspectives of patients
experiencing BTCP and undergoing treatment for this pain.
We have previously published data on the patient perspectives
of BTCP in subsets of European and Canadian patients [8, 9].
The purpose of this study is to explore the similarities and
differences in patient experiences and management of BTCP
between Canadian and European cancer patients.

Methods
This was a non-interventional study conducted in the palliative care programs at 4 cancer centers across Canada and 28
centers across 13 European countries (Austria, Czech
Republic, Denmark, Finland, Germany, Greece, Italy, The
Netherlands, Republic of Ireland, Spain, Sweden, and the
UK). A number of items were qualitatively compared between
the two patient groups. The results of the individual Canadian
[8] and European [9] studies have previously been reported.
To be eligible for the study, patients were required to be at
least 18 years of age, have a diagnosis of cancer, be using
prescription medication for background pain, and have

breakthrough cancer pain of any degree. A standard one time
survey questionnaire was utilized for both patient groups. The
first section was comprised of screening questions to identify
patients with breakthrough pain, while the second section
asked questions about the characteristics of breakthrough
pain. The questionnaire included demographic questions,
questions on background and breakthrough pain characteristics as well as management, quality of life (through the use of
modified Brief Pain Inventory—Short Form interference subscales), management of breakthrough pain, opinions towards
alternative routes of analgesic administration, and a question
on the important features new pain treatments should
encompass.
The questionnaire was specifically developed for the purposes of the Canadian and European patient studies. For most
questions, patients were to select an answer from a list of
options. For questions were more than one answer was possible, patients were allowed to select as many as needed, and
there was also space for patients to write their own answer if
not included in the list. Limitations to this questionnaire
included the fact that for questions where patients were able
to fill in their own answer, analysis of the answers became
more difficult as there were a wider variety of answers.
Further information on this questionnaire can be found in
the Canadian and European studies [8, 9].
Patients were recruited during clinic visits or during treatment by a clinical research associate. The questionnaire was
completed by the patient while in the clinic. Patients were
recruited consecutively from both the inpatient and outpatient
populations.

Results
This study compared data between 1,000 European cancer
patients and 94 Canadian cancer patients with BTCP.
Demographic characteristics between the Canadian and
European patient groups were compared (Table 1). The
European population had a balanced number of males and
females, while the Canadian population included more females (57 %). Age was similar between the two groups, with
a median age falling between 60 and 69 years. There were a
variety of primary cancer sites for both patient groups. The
European group mostly included patients with primary cancers of the gastrointestinal tract (26.4 %), lung (17.2 %),
urological origin (16 %), and breast (12.5 %). The Canadian
group mostly included patients with primary cancers of the
lung (21.3 %), breast (21.3 %), gastrointestinal tract (11.7 %),
and urological origin (10.6 %).
The two patient groups were then compared on the basis of
their breakthrough pain and analgesic characteristics.
Analgesic characteristics were different between the two patient groups. A greater number of European patients than
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Table 1 Patient demographics
Characteristic

European

Canadian

Gender

51 % male
43 % male
49 % female
57 % female
Age
62 years (median)
60–69 years—26 %
Primary cancer Breast—12.5 %
Breast—20.3 %
GI—26.4 %
GI—11.7 %
Gynecological—7.2 %
Gynecological—2.1 %
Head and neck—6.5 %
Head and neck—5.3 %
Hematological—3.5 %
Hematological—5.3 %
Lung—17.2 %
Lung—21.3 %
Melanoma—2.5 %
Melanoma—1.0 %
Neurological—0.8 %
Neurological—1.1 %
Sarcoma—3.4 %
Sarcoma—2.1 %
Unknown/not stated—4.0 % Unknown—2.1 %
Urological—16 %
Urological—10.6 %
Other—16.8 %

Canadian patients were prescribed opioids to manage their
background pain (99.7 vs. 86 %, respectively). Similarly, there
were also more European patients prescribed opioids for
breakthrough pain (97.4 vs. 90 %). In addition, European
patients were more likely to be prescribed fentanyl for breakthrough cancer pain (19.1 vs. 2.9 %) (Table 2).
Patients were questioned as to how satisfied they were with
the amount of pain relief they obtained from pain medications.
Although there were relatively few European patients
obtaining complete relief of their pain due to medications
(20 %), 75 % of these patients said they were “satisfied” with
their rescue medication. Similarly, 75 % of Canadian patients
said they were “satisfied”; however, only 19 % of Canadian
patients had very good relief of their pain with their BTCP
medications.
Both patient groups experienced very similar BTCP characteristics (Table 3). The majority of patients’ BTCP was
incident related, with more Canadian (64.9 %) than
European (44 %) patients reporting incident pain. In the
European population, 43 % of patients experienced 2–3
BTCP episodes per day, and 39 % experienced more than 3
episodes, while in the Canadian population, 27.2 % experienced 2–3 episodes while 37 % of patients experienced more
than 3 episodes a day. Both patient groups experienced a
median time of 10 min to peak intensity for their BTCP. If
left untreated, the duration of a BTCP episode would last over
60 min for half of Canadian patients, and for 37 % of
European patients. It is important to note that not all
European patients answered this question, 37 % of the 505
patients who responded to this question had an episode duration of greater than 60 min.
Pain greatly interfered with European and Canadian patients’ daily activities. Canadian and European patients alike
rated their pain interference with general activity as 7 out of
10, and pain interference with their work as 8 out of 10.

In order to relieve BTCP, patients were prescribed breakthrough pain medications. In comparison to Canadian patients, European patients were more likely to take their
BTCP medication every time they had an episode (55 vs.
32.5 %). Both groups of patients had similar reasons for
non-adherence, such as pain was not always severe, pain
was not long-lasting, medications were not effective, and
medications had side-effects, worry of addiction, and worry
of tolerance (Table 3). In European patients, it has been
documented that adherence was influenced by the frequency
of BTCP; patients who experienced fewer episodes were more
likely to take their rescue medication for every episode. This
was not analyzed in the Canadian patient group. A small
number (3.5 %) of European patients also utilized nonpharmacological and complementary therapies to help with
their BTCP. These therapies included acupuncture, aromatherapy, homeopathy, praying, tea and coffee, hypnosis, and alcohol. This information was not documented for Canadian
patients.

Discussion
BTCP negatively affects a large portion of cancer patients. A
literature review by Deandrea et al. has recently been published, which aimed to conduct a pooled analysis of the
prevalence of breakthrough cancer pain [10]. This study demonstrated the wide variety of breakthrough cancer pain, with
large between-study heterogeneity. Individual study prevalence of BTCP ranged from 33.3 to 95.0 %, with outpatient
clinic studies demonstrating lower prevalence rates [10].
Overall, through a pooled analysis, it was determined that
approximately 53.8 % of cancer patients experience BTCP.
These findings confirm the need for BTCP to be further
investigated. Current treatments should be utilized more effectively, and new treatments developed in order to relieve the
breakthrough pain felt by patients.
This is the first comparison of European and Canadian
patient perspectives on BTCP. It is evident from this comparison that breakthrough cancer pain in both the European and
Canadian cohorts is currently not optimally managed.
European and Canadian patients alike struggle with BTCP
on a daily basis, and the majority require breakthrough pain
medications, most of which do not negate their pain.
European patients are more often prescribed fentanyl, a
fast-acting opioid indicated for the treatment of BTCP.
Fentanyl is a highly lipophilic synthetic opioid, which allows
it to rapidly diffuse across the blood brain barrier to elicit rapid
pain response [11]. Patients who were not prescribed fentanyl
were treated most often with an oral opioid for pain relief.
Most opioids typically take at least 20 min for the initial onset
of pain relief [12, 13]. It appears that European physicians are
more aware of the benefits of fentanyl, as a higher proportion
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Table 2 Analgesia characteristics
Characteristic

European

Canadian

Background analgesia

Opioid—997 patients (99.7 %)
Non-opioid—571 patients (36 %)
Opioid—974 patients (97.4 %)
Non-opioid—289 patients (23 %)
19.1 % received fentanyl

Opioid—78 patients (86 %)
Non-opioid—13 patients (14 %)
Opioid—70 patients (90 %)
Non-opioid—8 patients (10 %)
2.9 % received fentanyl

Breakthrough analgesia
Fentanyl

European patients could document an opioid as well as a non-opioid medication, whereas Canadian patients’ medications were classified as either opioid
or non-opioid

of their patients were prescribed this agent to control BTCP. In
addition, more European patients were receiving opioids for

BTCP treatment. Nevertheless, both patient groups still experienced large amounts of uncontrolled BTCP.

Table 3 Breakthrough cancer pain characteristics
Characteristic

European

Canadian

Type of pain

Incident—44 %
Spontaneous—41.5 %
Combination—14.5 %
Less than 1 episode—7 %
1 episode—11 %
2–3 episodes—43 %
3+ episodes—39 %

Incident—64.9 %
Spontaneous—6.4 %
Combination—28.7 %
Less than 1 episode—14.1 %
1 episode—17.4 %
2–3 episodes—27.2 %
3+ episodes—37.0 %
Do not know—4.3 %
10 min (median)
<10 min—16.6 %
10–30 min—15.2 %
30–60 min—15.2 %
>60 min—50 %
Not sure—3 %
Mean—7.8/10
Median—8/10

Number of episodes a day

Time to peak intensity
Duration of untreated episode

10 min (median)
<10 min—15 %a
10–30 min—25 %a
30–60 min—23 %a
>60 min—37 %a

Intensity

Mild—3.6 %
Moderate—33.7 %
Severe—61.8 %
No data—0.9 %
Degree of interference (0–10 scale)
General activity—7/10
Mood—7/10
Walking—7/10
Work—8/10
Relations with others—5/10
Sleep—5/10
Enjoyment of life—7/10
55 % took all the time

Pain interference

Rescue medication

Non-adherence reasonsb

Not always severe—44.5 %
Not long-lasting—37.4 %
Not effective—16.3 %
Side effects—20.6 %
Worried about addiction—27.9 %
Worried about tolerance—19.7 %
Limits set on usage—7.7 %

a

Data based off responses from 505 patients

b

Patients were allowed to select more than one answer

Degree of interference (0–10 scale)
General activity—7/10
Mood—7/10
Walking—7/10
Work—8/10
Relations with others—5/10
Sleep—6/10
Enjoyment of life—7/10
32.5 % took all the time
32.5 % took most of the time
3.75 % took half of the time
28.8 % took occasionally
2.5 % never took
Not always severe—36.7 %
Not long-lasting—16.7 %
Not effective—18.3 %
Side effects—6.7 %
Worried about addiction—11.7 %
Worried about tolerance—23.3 %
Limits set on usage—1.7 %
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It is important to note that neither the Canadian nor the
European study correlated satisfaction with pain management
with the use of a transmucosal opioid. Any benefit of the
transmucosal administration is purely speculative. Head to
head studies of regular release opioids versus transmucosal
opioids are required to determine the correlation between the
two. This should be further investigated in future studies.
Although the majority of patients from both groups have
indicated that they are satisfied with their medications, they still
experienced a number of debilitating BTCP episodes daily.
Severe pain often resulted in decreased function and increased
amounts of functional interference, thereby resulting in decreased
quality of life [14]. It is evident that there is room for improvement in the BTCP management of both patient groups.
This study also demonstrates the need for patient education
in terms of addiction and medication tolerance. Only 53 % of
European patients and 32.5 % of Canadian patients reported
taking their BTCP medication when they needed them. Fears
of addiction and medication tolerance are two reasons for nonadherence that could potentially be avoided if patients are
properly educated when given BTCP medication. Cancer pain
education is imperative for patients and their families in order
for them to understand their situation [15]. Patients should
also be given adequate time to ask questions to their physician
in order to disprove any unnecessary worry the patient may
have in regards to their BTCP and BTCP medications. Having
a greater number of open conversations with patients may be
able to reduce the non-adherence that we have seen in this
study. As breakthrough cancer pain varies considerably between patients and even between a single patient’s episodes, it
needs to be addressed on an individual basis [3].
Ultimately, it is imperative for physicians to effectively control
BTCP through the use of medications and other treatments in
order to prevent patients from experiencing unnecessary pain. In
addition, controlling BTCP from its early manifestations will
allow patients to maintain their quality of life as well as daily
functioning. In the future, medications and treatments that can
more effectively and promptly manage BTCP than current standards should be investigated and developed.
There are a few limitations with the methods that were
carried out in this study. This study relied solely on patient
self-reporting techniques, which can often be inaccurate as
patients are not always precise in reporting their pain. For
example, patients are often reluctant to report pain and their
concern about medication side effects due to a variety of welldocumented reasons, such as fear of addiction and side effects
[16]. Pain is also a subjective experience, which makes it hard
to quantify, and therefore report. In addition, this comparison
had a large European sample size (n=1,000), and a much
smaller Canadian sample size (n=94). The large difference
in sample sizes may have had an impact on eventual comparisons, which relied purely on descriptive rather than inferential
statistics.

Conclusion
There does not appear to be a large difference between the
characteristics of BTCP in Canadian and European patients.
For both patient groups, improvement in treatment of BTCP is
warranted, and new treatments should be developed to better
address this debilitating symptom of cancer. In addition, patients and physicians alike require further education about
BTCP and management strategies. BTCP has a major impact
on patients’ quality of life, thus research into new treatments
and alternative treatment administration routes should be
investigated.

Conflict of interest None.

References
1. van den Beuken-van Everdingen MH, de Rijke JM, Kessels AG,
Schouten HC, van Kleef M, Patijn J (2007) Prevalence of pain in
patients with cancer: a systematic review of the past 40 years. Ann
Oncol 18(9):1437–1449
2. World Health Organization. WHO’s cancer pain ladder for adults.
2014; Available at: http://www.who.int/cancer/palliative/painladder/
en/. Accessed 10 March 2014
3. Davies AN, Dickman A, Reid C, Stevens AM, Zeppetella G, Science
Committee of the Association for Palliative Medicine of Great Britain
and Ireland (2009) The management of cancer-related breakthrough
pain: recommendations of a task group of the Science Committee of
the Association for Palliative Medicine of Great Britain and Ireland.
Eur J Pain 13(4):331–338
4. Mercadante S, Radbruch L, Caraceni A, Cherny N, Kaasa S, Nauck F
et al (2002) Episodic (breakthrough) pain: consensus conference of
an expert working group of the European Association for Palliative
Care. Cancer 94(3):832–839
5. Webber K, Davies AN, Cowie MR (2011) Breakthrough pain: a
qualitative study involving patients with advanced cancer. Support
Care Cancer 19(12):2041–2046
6. Mercadante S, Ferrera P, Adile C, Casuccio A (2011) Fentanyl buccal
tablets for breakthrough pain in highly tolerant cancer patients:
preliminary data on the proportionality between breakthrough pain
dose and background dose. J Pain Symptom Manag 42(3):464–469
7. Mercadante S (2012) Pharmacotherapy for breakthrough cancer pain.
Drugs 72(2):181–190
8. Bedard G, Hawley P, Zhang L, Slaven M, Gagnon P, Bisland S et al
(2013) A survey of Canadian cancer patients’ perspectives on the
characteristics and treatment of breakthrough pain. Support Care
Cancer 21(9):2557–2563
9. Davies A, Buchanan A, Zeppetella G, Porta-Sales J, Likar R,
Weismayr W et al (2013) Breakthrough cancer pain: an observational
study of 1000 European oncology patients. J Pain Symptom Manag
46(5):619–628
10. Deandrea S, Corli O, Consonni D, Villani W, Greco MT, Apolone G
(2014) Prevalence of breakthrough cancer pain: a systematic review
and a pooled analysis of published literature. J Pain Symptom Manag
47(1):57–76
11. Davis MP (2011) Fentanyl for breakthrough pain: a systematic review. Expert Rev Neurother 11(8):1197–1216
12. Mercadante S, Arcuri E (2007) Pharmacological management of
cancer pain in the elderly. Drugs Aging 24(9):761–776

Author's personal copy
Support Care Cancer
13. Davies A, Zeppetella G, Andersen S, Damkier A, Vejlgaard T,
Nauck F et al (2011) Multi-centre European study of breakthrough cancer pain: pain characteristics and patient perceptions of current and potential management strategies. Eur J
Pain 15(7):756–763
14. Black B, Herr K, Fine P, Sanders S, Tang X, Bergen-Jackson K et al
(2011) The relationships among pain, nonpain symptoms, and quality

of life measures in older adults with cancer receiving hospice care.
Pain Med 12(6):880–889
15. Ferrell BR, Juarez G (2002) Cancer pain education for patients and
the public. J Pain Symptom Manag 23(4):329–336
16. Ward SE, Goldberg N, Miller-McCauley V, Mueller C, Nolan A,
Pawlik-Plank D et al (1993) Patient-related barriers to management
of cancer pain. Pain 52(3):319–324

