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Prevalence and characterization of 
breakthrough pain in patients with 
cancer in Spain: the CARPE-DIO 
study
Concepción Pérez-Hernández1, Ana Blasco2, Álvaro Gándara3, Ana Mañas4, 
Manuel Jesús Rodríguez-López5, Vicente Martínez6*, Alonso Fernandez-Nistal6 & 
Carmen Montoto6

We aimed to evaluate the prevalence, characteristics and impact of breakthrough pain (BTP) in patients 
with cancer attending the main specialties involved in the diagnosis and management of BTP in 
Spain using a multicenter, observational, cross-sectional, multidisciplinary study. Investigators had 
to record all patients seen at the clinic during 1 month, determine whether the patients had cancer 
pain, and apply the Davies algorithm to ascertain whether the patients were suffering from BTP. Of 
the 3,765 patients with cancer, 1,117 (30%) had cancer-related pain, and of these patients, 539 had 
BTP (48%, 95%CI:45–51). The highest prevalence was found in patients from palliative care (61%, 
95%CI:54–68), and the lowest was found in those from hematology (25%, 95%CI:20–31). Prevalence 
varied also according to sex and type of tumor. According to the Alberta Breakthrough Pain Assessment 
Tool duration, timing, frequency, location, severity, quality, causes, and predictability of the BTP 
varied greatly among these patients. BTP was moderate (Brief Pain Inventory [BPI]-severity median 
score = 5.3), and pain interference was moderate (BPI-interference median score = 6.1) with a greater 
interference with normal work, general activity, and enjoyment of life. Patients with BTP showed a 
mean ± standard deviation score of 28.5 ± 8.0 and 36.9 ± 9.5 in the physical and mental component, 
respectively, of the SF-12 questionnaire. In conclusion, prevalence of BTP among patients exhibiting 
cancer-related pain is high. Clinical presentation is heterogeneous, and therefore, BTP cannot 
be considered as a single entity. However, uniformly BTP has an important impact on a patient’s 
functionality, which supports the need for early detection and treatment.

Breakthrough pain (BTP) has been defined as a “transient exacerbation of pain that occurs either spontaneously, 
or in relation to a specific predictable or unpredictable trigger despite relatively stable and adequately controlled 
background pain”1. A Spanish consensus on BTP in patients with cancer considers that treatment with opioids is 
a requirement for its diagnosis2. However, this condition is far from a uniform clinical entity, and even experts in 
this area consider that transient exacerbation of pain can occur without background pain or when background 
pain is uncontrolled or regardless of opioid treatment3,4.

Breakthrough pain (BTP) is a common problem encountered in clinical practice in patients with cancer, has a 
heterogeneous clinical presentation, and is associated with an important impact on the patient, family, caregivers 
and society. The prevalence of BTP varies greatly depending on the study, especially on the definition and the 
setting5. It should be noted that there are several definitions and methods of classifying BTP as well as several 
tools for screening and/or diagnosing this condition6. Deandrea et al.7 in a systematic review of 19 studies, found 
the lowest prevalence (40%) of BTP in studies conducted in outpatients and the highest prevalence in those con-
ducted in a hospice setting (≈80%); they estimated an overall pooled prevalence of 59%.
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The clinical picture of BTP varies greatly from patient to patient. In a European study conducted in 1,000 
patients with cancer, 44% had incident pain, 41.5% had spontaneous pain and 14.5% had a combination of both 
forms of presentation8. In that study, the median number of episodes of BTP ranged from 1/month to 24/day, 
the median time to peak intensity ranged from less than 1 minute to 240 minutes, and the pain intensity was 
moderate in 34% of patients and severe in 62% of patients8. Similar heterogeneous presentation of BTP has been 
reported in surveys conducted in Canada9 and Norway10, and the clinical picture appears very similar on both 
sides of the Atlantic11. Age, type of cancer, performance status, background pain intensity, and mechanism are 
among the factors affecting the clinical presentation of BTP12. Breakthrough cancer pain has an important impact 
on the individual in terms of the impairment of daily life activities and quality of life. Most patients with BTP 
report that pain stops them from doing something8. In patients with advanced cancer, those exhibiting BTP had 
greater impairment in most dimensions of quality of life than those without BTP13. BTP not only interferes with 
general activities but also has a negative impact on pain management; in a study conducted on 258 patients who 
had received opioids, the presence of BTP was associated with a lower likelihood of achieving personalized pain 
goals14. Finally, BTP is responsible for a substantial economic burden due to the increased utilization of healthcare 
services, including hospitalization15.

Information on the prevalence and clinical characteristics of BTP in Spain is very limited. In a study con-
ducted on a sample of patients with advanced cancer attending the palliative care outpatient clinic of a university 
hospital in Lleida, Canal-Sotelo et al. recently reported a prevalence of BTP of 39% and great variability in the 
type of presentation using a retrospective evaluation with the Davies algorithm16. Very recently, Camps et al. 
reported the results of a survey conducted by 108 medical oncologists throughout Spain and found that 493 (91%) 
of the 540 patients evaluated exhibited BTP also using the Davies algorithm; more importantly, over 40% of the 
cases of BTP had not been previously detected by the medical oncologist17.

The primary objective of this study was to evaluate the prevalence of BTP in patients with cancer attending 
the main specialties involved in the diagnosis and management of BTP in Spain (namely, medical oncology, radi-
ation oncology, hematology, pain units, and palliative care units). Secondary objectives included evaluating the 
1-month cumulative incidence of BTP, describing the clinical characteristics of patients with undiagnosed BTP, 
and evaluating the impacts on daily activities and quality of life.

Patients and Methods
This was a multicenter, observational, cross-sectional, multidisciplinary study conducted in outpatients of the 
medical oncology, radiation oncology and hematology departments as well as in those attending pain and pal-
liative care units from November 2016 to April 2018. The study was approved by the Ethics Committee of the 
Hospital La Princesa (Madrid, Spain) and conducted following the principles of the Helsinki Declaration.

The study was undertaken in two steps. In the first step, to evaluate the prevalence of BTP, participant inves-
tigators had to record all patients seen at the clinic during 1 month, determine whether the patients had cancer 
pain, and apply the Davies algorithm to ascertain whether the patients were suffering from BTP. In addition, 
investigators recorded information on age, sex, Karnofsky performance status, type of tumor and stage. In the 
second step, to analyze the characteristics of patients with cancer and BTP, participant investigators had to recruit 
the first two patients of each day who met the selection criteria up to a maximum of 10 patients. To be included in 
this second step, patients had to be 18 years or older, present oncologic pain adequately controlled with opioids, 
meet the criteria of BTP according to the Davies algorithm, not be under treatment for BTP, and give written 
informed consent. To meet Davies’ criteria1, the patient had to exhibit pain for ≥12 hours/day during the previ-
ous week, or pain had to be present if not taking analgesia; the background pain had to be rated as none or mild 
but not moderate or severe for ≥12 hours/day during the previous week; and the patient had to present transient 
exacerbations of pain. Patients were excluded if they had a severe mental disorder or had a medical condition or 
other situation that in the investigator’s judgment greatly interfered with data collection.

In patients who met the selection criteria, we recorded information on age, sex, type of cancer and tumor stage 
at the time of diagnosis, previous treatment with surgery, chemotherapy and/or radiotherapy, current tumor stage 
and treatment, and the presence of the following signs or symptoms: mucositis, nausea/vomiting, constipation, 
bone fractures, xerostomia, peripheral neuropathy or other. The presence of comorbidities was evaluated using a 
checklist including the following entities: ischemic heart disease, heart failure, peripheral arterial disease, cerebro-
vascular disease, dementia, Parkinson’s disease, hemiplegia, chronic respiratory disease, connective tissue disease, 
gastroduodenal ulcers, mild chronic hepatic disease, moderate/severe chronic hepatic disease, diabetes, diabetes 
with target organ damage, moderate/severe chronic renal disease, AIDS, and second neoplasia. The following 
characteristics of the BTP were evaluated: iatrogenic origin, the mechanism (nociceptive, neuropathic or both), 
triggers (incidental or spontaneous), location and type. According to the intensity and duration and based on the 
anamnesis, pain had to be classified as type I (pain with a short duration and high intensity that begins and ends 
suddenly), type II (pain with a long duration and moderate-high intensity that begins and ends gradually), type 
III (successive pain peaks of gradually decreasing intensity) or type IV (pain that starts gradually, reaches a max-
imum peak and is maintained for a period of time, gradually decreasing thereafter). Finally, the following evalua-
tion tools were applied: the Brief Pain Inventory (BPI)18, the Alberta Breakthrough Pain Assessment Tool19,20, the 
Karnofsky scale21, and the SF-12 questionnaire22,23. The participant investigators did not received any training on 
the hetero-administered evaluation tools.

The Alberta Breakthrough Pain Assessment Tool (ABPAT) consists of a patient self-reporting section (15 
questions) that assesses the relationship of pain flares to background pain, further probes for details about sources 
of relief, and enquires about the timing, frequency, location, severity, quality, causes, and predictability of the 
BTP; the last four items of the tool were not included since they are related to the treatment of BTP. The ABPAT 
also has two questions to be answered by the physician or the nurse concerning the etiology and pathophysiology 
of pain. The ABPAT has been validated in patients with cancer pain who present with BTP19,20.
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Statistical analysis.  With a precision of ±1%, a confidence level of 95%, and an expected frequency of 50% 
of patients presenting with BTP (a conservative estimate for a common but unknown prevalence), a minimum 
sample of 13,200 patients seen at the investigators’ clinics was needed.

Quantitative variables are described with the mean and the standard deviation (SD) or, if needed, with 
the median and the interquartile range (IQR). Qualitative variables are described with absolute and relative 
frequencies.

To calculate the prevalence of BTP, we included the number of patients with BTP as defined with Davies’ cri-
teria in the numerator and the number of patients with oncologic pain adequately controlled with opioids in the 
denominator; the corresponding 95% confidence interval was also calculated. The prevalence of BTP is also pre-
sented by age, sex, specialty, type of tumor, tumor stage, and performance status. The cumulative 1-month inci-
dence of undiagnosed BTP was calculated in the same way but using new cases of BTP (i.e., those not previously 
diagnosed) in the numerator. A subgroup analysis according to age (<70 and ≥70 years) was also performed.

All analyses were performed using IBM SPSS Statistics version 22.

Ethical approval.  The study was approved by the Ethics Committee of the Hospital La Princesa (Madrid, 
Spain).

Informed consent.  Written informed consent was obtained from every subject.

Results
Patient disposition and characteristics.  A total of 3,765 patients were seen at 32 sites by 43 specialists 
from pain units (n = 15), radiotherapeutic oncology (n = 9), medical oncology (n = 7), hematology (n = 6) and 
palliative care (n = 6). Patients were predominantly male (n = 1947, 52%), aged below 70 years (n = 2,249, 60%) 
and with a performance status of 80 or below in 1,841 (49%) of the 3,751 patients with available information. The 
most frequent types of tumors were multiple myeloma (n = 740, 20%) and breast cancer (n = 618, 16%), and most 
patients had stage III/IV tumors (n = 2,041, 65%).

Prevalence and cumulative incidence of breakthrough pain.  Of the 3,765 patients with cancer, 1,117 
(30%) had cancer-related pain, and of these patients, 539 had BTP (48%, 95% CI: 45 to 51) (Fig. 1). The prevalence 
of BTP was higher in males than in females (51% vs. 45%) (Fig. 2). The highest prevalence was found in patients 
from palliative care (61%, 95% CI: 54 to 68), and the lowest was found in those from hematology (25%, 95% CI: 
20 to 31); by the type of tumor, the highest prevalence was found in patients with pancreatic cancer (71%, 95% CI: 
57 to 85) and colorectal cancer (62%, 95% CI: 54 to 71), and the lowest prevalence was found among patients with 
multiple myeloma (32%, 95% CI: 26 to 38) and lymphoma (22%, 95% CI: 12 to 33) (Fig. 2). The prevalence of BTP 
increased as the Karnofsky performance status decreased, with the lowest prevalence in those with a performance 
status of 90 (38%) and the highest in those with a performance status of 30 (80%). The prevalence also increased 
as the tumor stage was more advanced and ranged from 32% in patients with stage I to 57% in those with stage IV 
disease. The cumulative 1-month incidence of undiagnosed BTP was 19% (95% CI: 16 to 23).

Figure 1.  Patient disposition.
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Characteristics of patients with breakthrough pain who were untreated.  Of the 539 patients with 
BTP, we recruited 207 consecutive patients who were not receiving treatment for BTP, mostly from pain units 
(36%), radiotherapeutic oncology (22%) and medical oncology (17%) (Fig. 1). Patients were predominantly male 
(56%), aged below 70 years (62%) and with a performance status of 80 or below (88%). The most frequent types of 
tumors were breast (18%) and lung cancer (15%), and most patients had stage IV disease (65%) (Table 1).

Breakthrough pain was spontaneous in 88/206 (43%) patients and incidental in 118/206 (57%). Among 
patients with incidental pain who were further categorized depending on the trigger (n = 117), BTP was voli-
tional in 78 (67%), nonvolitional in 29 (25%) and procedural in 10 (9%). Depending on the intensity and duration 
(Fig. 3), the most frequent types of BTP were type I (33%) and type II (29%). Patients ≥70 years showed overlap-
ping results (data not shown).

According to the ABPAT (Table 2), the pain was most frequently described as a brief flare-up to baseline pain 
(53%), of severe intensity (83%), located in a wide array of locations (most frequently lumbar [20%]) and qual-
itatively described as stabbing (58%). The latency to peak intensity was usually 10 minutes or less (57%), lasting 
30 minutes or less (56%), and was somewhat unpredictable in 37% of the patients. The pain was considered to 
be related to the site of active cancer in 78% of the patients and was most frequently categorized as nociceptive 
(somatic in 56% of the patients and visceral in 16% of the patients). When evaluated with the BPI, although the 
overall intensity of BTP was moderate (a median score of 5.3 in the pain severity score), at worst, BTP was severe 
with a median score of 8 (Fig. 4). Similarly, pain interference was moderate (a median score of 6.1 in the summary 
score of the BPI) with a greater interference with normal work, general activity, and enjoyment of life (Fig. 4). 
Patients with BTP showed a mean (SD) score of 28.5 (8.0) in the physical component and 36.9 (9.5) in the mental 
component of the quality of life as measured with the SF-12 scale. The results of the subgroup of patients ≥70 
years regarding the ABPAT, BPI and SF-12 scales did not differ to a relevant extent from those of the total sample 
(data not shown).

In a post hoc analysis, type III BTP showed greater intensity (median score of 6.6 in the BPI) and interference 
(median score of 7.9) as well as the worst quality of life (mean [SD] scores of 25.9 [4.5] in the physical compo-
nent and 31.0 [8.7] in the mental component of the SF-12); the mean Karnofsky score was significantly lower in 
patients with type III BTP (58 in type III BTP vs. 65–69 in the remaining types of BTP).

Discussion
This study across several specialties dealing with cancer shows that breakthrough pain is present in almost half 
of the patients with cancer-related pain and is more common in patients with nonhematologic tumors, especially 
those with pancreatic or colorectal cancer. The characteristics of treatment-naïve breakthrough pain are hetero-
geneous, although in a majority of patients it is nociceptive, severe and associated with a relevant impairment of 
daily life.

We found that 48% of patients with cancer-related pain had BTP. This figure is consistent with the results of 
a retrospective study recently conducted in a single center in Spain, which, using the Davies algorithm in out-
patients from the palliative care department, found a prevalence of BTP of 39%16. However, other studies con-
ducted in Spain have found higher prevalence rates. Thus, in a recent study conducted by 108 medical oncologists, 
Camps et al. reported a prevalence of 91% of BTP using the Davies algorithm17. We think that the selection of 
patients in that study could explain, at least in part, this high prevalence of BTP; these authors selected patients 
who, before the start of the study, had been treated by the participant oncologists as patients suffering some kind 
of cancer-related pain17. In contrast, we based our selection on all patients with cancer seen at the participant 

Figure 2.  Prevalence of breakthrough pain by age, sex, specialty and type of tumor. Vertical bars correspond to 
95% confidence intervals. BTP, breakthrough pain.
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sites, except for patients seen at pain units, regardless of whether they had cancer-related pain. The authors of 
the validation of BPI in cancer patients in Spain also found a higher prevalence of BTP (70%)18. However, they 
also selected patients who already had cancer-related pain and diagnosis of BTP was not based on the Davies 
algorithm but on the physician evaluation18. Overall, we think that, bearing in mind the patient selection process, 
the figures reported by Canal-Sotelo et al.16 in their unicenter study and our figures probably better reflect the 
quantitative dimension of the problem in Spain. Our results are also consistent with those reported by Greco et 
al.24 in Italy, who found a prevalence of BTP of 52% using the Edmonton Staging System in patients with cancer 
and pain. They are also consistent with those of a European survey that, similar to us, was conducted by several 
specialists dealing with cancer-related pain (namely, general oncology, medical, palliative care and hospice units) 
and found that 289 (42%) out of the 682 patients with cancer pain had BTP using the definition of BTP included 
in the ABPAT13. Finally, our prevalence figures are within the range reported by Andrea et al. in their systematic 
review of the literature7.

According to our results, the prevalence of BTP varies depending on the type of tumor, with the highest prev-
alence being in patients with pancreatic pain and colorectal cancer and the lowest in patients with hematological 
malignancies. The type of tumor may influence some clinical characteristics of BTP12, but we are not aware of 
similar studies reporting the prevalence of BTP according to the type of tumor, and therefore, our results could 
not be put into perspective in this regard. Consistent with the lowest prevalence among patients with hematologic 
malignancies, the prevalence of BTP was much lower in hematology (25%) than in other specialties involved 
in our study, especially among patients treated in the palliative care department (61%). Greco et al.24 in a study 

Characteristic N

Sex (female), n (%) 207 90 (43.5)

Age 206

  Mean (SD) 65 (12)

  ≥70 years, n (%) 78 (37.9)

Race (Caucasian), n (%) 207 199 (96.1)

Karnofsky (≤80), n (%) 202 178 (88.1)

Most frequent (≥5%) comorbidities, n (%) 207

  Diabetes 41 (19.8)

  Chronic pulmonary disease 30 (14.5)

  Ischemic heart disease 18 (8.7)

  Peripheral arterial disease 17 (8.2)

  Secondary neoplasm/other tumor 14 (6.8)

  Chronic kidney disease 11 (5.3)

Most frequent (≥5%) primary cancer diagnosis, n (%) 207

  Breast 37 (17.9)

  Lung 31 (15.0)

  Multiple myeloma 27 (13.0)

  Head & Neck 22 (10.6)

  Colorectal 20 (9.7)

  Prostate 18 (8.7)

Stage at the study entry, n (%) 184

  I 10 (5.4)

  II 25 (13.6)

  III 30 (16.3)

  IV 119 (64.7)

Current treatment, n (%) 207

  Surgery 18 (8.7)

  Chemotherapy 107 (51.7)

  Radiotherapy 74 (35.7)

Most frequent (10%) signs and symptoms, n (%)

  Constipation 207 50 (24.2)

  Xerostomia 38 (18.4)

  Peripheral neuropathy 29 (14.0)

  Nausea/vomiting 28 (13.5)

  Mucositis 24 (11.6)

  Fracture 13 (6.3)

  Other 32 (15.5)

Table 1.  Characteristics of patients with breakthrough pain who were treatment-naïve*. *For breakthrough 
pain. SD, standard deviation.
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conducted in Italy also found a higher prevalence in patients from palliative care, pain units and hospices com-
pared to those treated in oncology departments/centers.

In a systematic review of the literature, Deandrea et al.7 also found that the prevalence of BTP is higher in 
patients from palliative care and those managed in a hospice. This latter study also identified several other factors 
affecting the prevalence of BTP; thus, prevalence was higher in older patients, males, and those with advanced 
disease7. Our results are somewhat consistent with this pattern, although there were only slight differences in 
prevalence rates between males and females and between patients aged ≥70 years and those <70 years. The 
prevalence of BTP also varies with performance status and tumor stage, but regardless of these characteristics, the 
prevalence is high in every subgroup. All these data support that, as recommended by the experts4, all patients 
with cancer-related pain, regardless of tumor stage or functional status, should be screened for the presence of 
BTP.

The type of pain according to its relation to trigger events (spontaneous vs. incidental) was evenly distrib-
uted among patients with BTP. Almost overlapping results were found in the study conducted by Davies et al. 
in 13 European countries8, and the results from Europe do not seem to greatly differ from those from Canada11. 
Consistent with previous studies8,11,12,25,26, we found an important variability regarding time to peak intensity and 
pain duration. More uniform are the results regarding the underlying mechanism of BTP and the peak intensity; 
our results and the literature consistently show that most patients exhibit nociceptive pain with severe intensity 
and that BTP was triggered by some kind of movement8,20,25,26. According to our results and those from other 
authors12,20,25,26, in a substantial proportion of patients −37% in our study and over 50% in other studies- BTP is 
fairly unpredictable. When categorized by its intensity and duration (types I to IV), we found a relevant propor-
tion of patients in each category ranging from 15% of patients exhibiting type III BTP to 33% of those exhibiting 
type I BTP. Regardless of the characteristics of BTP, it has an important impact on the individual in terms of inter-
ferences with work and daily activities; our results using the BPI overlap those of Davies’ in the European survey8. 
We also found an important impairment of the quality of life as evaluated with the SF-12 questionnaire; however, 
although we know that BTP contributes to the deterioration of the quality of life in patients with cancer13, unfor-
tunately, we are not able to evaluate the contribution of BTP to this impairment. Interestingly, the characteristics 
of BTP seem to be associated with a differential impact on quality of life; thus, we found that type III BTP (i.e., 
that characterized by successive pain peaks of gradually decreasing intensity) was associated with greater intensity 
and interference with daily activities and worst quality of life. These results suggest that the categorization of pain 
according to intensity and duration may be useful for detecting patients suffering from a greater impact of pain 
and could provide some orientation for pain management. However, our cross-sectional design does not allow us 
to establish a causal relationship for this association, and further research is needed in this regard.

Study limitations include the already mentioned cross-sectional design for some evaluations and the sample 
size, which was far below the one estimated in our sample size calculation. This latter issue should be considered 
in the interpretation of the prevalence results of the several subgroups analyzed due to the lack of precision of 
the estimates. Overall, the prevalence of cancer-related pain in our study (i.e. 33%) could be considered low. A 
systematic review of 122 studies found that the prevalence of pain in patients with cancer ranges from 39% to 66% 
depending on the cancer treatment status27. We think that the apparently low prevalence of cancer pain in our 
study could be explained in part because in our study patients were recruited from several sources, some of them 
not commonly included in previous prevalence studies (e.g. pain units, radiation oncology, hematology); other 
potential explanations are that we excluded patients with pain not secondary to the disease, and that a substantial 
number of recruited patients had hematological malignancies. Another limitation is that although we intend to 

Figure 3.  Types of breakthrough pain according to intensity and duration.
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Question N

Completed by the patients

Q1. Relationship to baseline pain 190

  Brief flare-up of baseline pain 101 (53.2)

  Different from baseline pain 69 (36.3)

  Not sure 20 (10.5)

Q2a. Last time experienced 194

  Today 112 (57.7)

  Yesterday 64 (33.0)

  Before then 18 (9.3)

Q3a. Frequency 182

   Mean (SD) 2.9 (2.1)

Q3b. Frequency 182

  Usual 112 (62.6)

  Better 15 (8.4)

  Worse 52 (29.1)

Q4a. Intensity of pain at peak 195

  Mean (SD) 8.5 (1.5)

Q4b. Intensity of pain at peak 194

  Mild 3 (1.5)

  Moderate 31 (16.0)

  Severe 160 (82.5)

Q5. Location (most frequent - ≥ 5%) 195

  Lumbar 39 (20.0)

  Hips 13 (6.7)

  Abdominal 13 (6.7)

  Back 12 (6.2)

  Thoracolumbar 10 (5.1)

  Thoracic 10 (5.1)

Q6. Quality (Those present in ≥  20%) 195

  Stabbing 113 (57.9)

  Splitting 58 (29.7)

  Sharp 57 (29.2)

  Punishing-Cruel 53 (27.2)

  Heavy 52 (26.7)

  Hot-Burning 50 (25.6)

  Fearful 42 (21.5)

Q7. Time from onset to peak intensity 195

  More than 0 and up to 10 minutes 112 (57.4)

  More than 10 and up to 30 minutes 47 (24.1)

  More than 30 minutes 16 (8,2)

  It is hard to say exactly when it started 20 (10.3)

Q8. Time from onset [take medication] to end of episode 192

  More than 0 and up to 10 minutes 36 (18.8)

  More than 10 and up to 30 minutes 72 (37.5)

  More than 30 minutes 64 (33.3)

  I am not on any breakthrough pain medication 20 (10.4)

Q9. Cause(s) (triggers) (Those present in ≥  20%) 195

  Movement in bed 65 (33.3)

  Walking 62 (31.8)

  Standing 58 (29.7)

  Sitting 38 (19.5)

  Coughing 38 (19.5)

Q10. Predictability 195

  I can never predict when it will occur 38 (19.5)

  I can rarely predict when it will occur 34 (17.4)

  I can sometimes predict when it will occur 40 (20.5)

Continued
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include patients with disease-related pain, it is possible that participant investigators have included some patients 
with iatrogenic pain (e.g. chemotherapy- or radiotherapy-induced neuropathic pain). We think that the need of 
being stabilized under treatment with opiods –a treatment uncommonly used for these conditions- limits the 
possibility of these erroneous inclusions. Our categorization of pain according to pain duration and severity was 
based on ad-hoc evaluation tool and thus requires further replication and validation. Finally, this study was spon-
sored by a pharmaceutical company and this could have introduced a bias.

In conclusion, our study confirms in the Spanish setting the high prevalence of breakthrough pain among 
patients exhibiting cancer-related pain. Although the prevalence of breakthrough pain varies according to several 
factors, including type of cancer, tumor stage and performance status, regardless of these characteristics, it is 
present in a substantial proportion of patients, indicating that this problem should be investigated in every patient 
with cancer pain. Clinical presentation is heterogeneous, and therefore, breakthrough pain cannot be considered 
as a single entity. However, uniform breakthrough pain has an important impact on a patient’s functionality, 
which supports the need for early detection and treatment, especially considering that some surveys indicate 
that breakthrough pain is frequently undetected17 and undertreated24,28, and our results indicate that over 40% of 
patients are able to foretell the occurrence of BTP episodes.

Question N

  I can often predict when it will occur 59 (30.3)

  I can always predict when it will occur 24 (12.3)

Q11. General relief (those present in ≈20% or more patients) 195

  Lying 73 (37.4)

  Use of scheduled pain medication 38 (19.5)

  Unsure 38 (19.5)

Completed by nurses/physicians

Q1. Etiology of breakthrough pain 186

  Pain related to the site of active cancer 145 (78.0)

  Pain related to the whole body or cancer’s systemic effects 11 (5.9)

  Pain related to anticancer treatment 18 (9.7)

  Pain caused by a concurrent disorder 9 (4.8)

  Unknown or uncertain at this time 3 (1.6)

Q2. Inferred pathophysiology of breakthrough pain 186

  Somatic nociceptive 104 (55.9)

  Visceral nociceptive 30 (16.1)

  Neuropathic 37 (19.9)

  Unknown or uncertain at this time 15 (8.1)

Table 2.  Pain characterization with the Alberta Breakthrough Pain Assessment. All figures are number of 
patients and percentage except otherwise indicated. N, number of evaluable patients; SD, standard deviation.

Figure 4.  Pain intensity and interference in patients with breakthrough pain as evaluated with the Brief Pain 
Inventory.

https://doi.org/10.1038/s41598-019-54195-x


9Scientific Reports |         (2019) 9:17701  | https://doi.org/10.1038/s41598-019-54195-x

www.nature.com/scientificreportswww.nature.com/scientificreports/

Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author on 
reasonable request

Received: 16 July 2019; Accepted: 4 November 2019;
Published: xx xx xxxx

References
	 1.	 Davies, A. N., Dickman, A., Reid, C., Stevens, A. M. & Zeppetella, G. 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, 331–338, https://doi.org/10.1016/j.ejpain.2008.06.014 (2009).

	 2.	 Escobar Álvarez, Y. et al. Diagnóstico y tratamiento del dolor irruptivo oncológico: recomendaciones de consenso. Revista de la 
Sociedad Española del Dolor 20, 61–68 (2013).

	 3.	 Lohre, E. T. et al. From “Breakthrough” to “Episodic” Cancer Pain? A European Association for Palliative Care Research Network 
Expert Delphi Survey Toward a Common Terminology and Classification of Transient Cancer Pain Exacerbations. J Pain Symptom 
Manage 51, 1013–1019, https://doi.org/10.1016/j.jpainsymman.2015.12.329 (2016).

	 4.	 Porta-Sales, J., Perez, C., Escobar, Y. & Martinez, V. Diagnosis and management of breakthrough cancer pain: Have all the questions 
been resolved? A Delphi-based consensus assessment (DOIRON). Clin Transl Oncol 18, 945–954, https://doi.org/10.1007/s12094-
015-1468-7 (2016).

	 5.	 Mercadante, S. Breakthrough pain in cancer patients: prevalence, mechanisms and treatment options. Curr Opin Anaesthesiol 28, 
559–564, https://doi.org/10.1097/aco.0000000000000224 (2015).

	 6.	 Haugen, D. F., Hjermstad, M. J., Hagen, N., Caraceni, A. & Kaasa, S. Assessment and classification of cancer breakthrough pain: a 
systematic literature review. Pain 149, 476–482, https://doi.org/10.1016/j.pain.2010.02.035 (2010).

	 7.	 Deandrea, S. et al. Prevalence of breakthrough cancer pain: a systematic review and a pooled analysis of published literature. J Pain 
Symptom Manage 47, 57–76, https://doi.org/10.1016/j.jpainsymman.2013.02.015 (2014).

	 8.	 Davies, A. et al. Breakthrough cancer pain: an observational study of 1000 European oncology patients. J Pain Symptom Manage 46, 
619–628, https://doi.org/10.1016/j.jpainsymman.2012.12.009 (2013).

	 9.	 Bedard, G. et al. A survey of Canadian cancer patients’ perspectives on the characteristics and treatment of breakthrough pain. 
Support Care Cancer 21, 2557–2563, https://doi.org/10.1007/s00520-013-1817-4 (2013).

	10.	 Raj, S. X. et al. A cross-sectional study on prevalence of pain and breakthrough pain among an unselected group of outpatients in a 
tertiary cancer clinic. Support Care Cancer 22, 1965–1971, https://doi.org/10.1007/s00520-014-2178-3 (2014).

	11.	 Bedard, G. et al. Breakthrough cancer pain: a comparison of surveys with European and Canadian patients. Support Care Cancer 23, 
791–796, https://doi.org/10.1007/s00520-014-2426-6 (2015).

	12.	 Mercadante, S. et al. Factors Influencing the Clinical Presentation of Breakthrough Pain in Cancer Patients. Cancers (Basel) 10, 
https://doi.org/10.3390/cancers10060175 (2018).

	13.	 Hjermstad, M. J. et al. Characteristics of breakthrough cancer pain and its influence on quality of life in an international cohort of 
patients with cancer. BMJ Support. Palliat Care 6, 344–352, https://doi.org/10.1136/bmjspcare-2015-000887 (2016).

	14.	 Tagami, K. et al. Breakthrough Cancer Pain Influences General Activities and Pain Management: A Comparison of Patients with and 
without Breakthrough Cancer Pain. J Palliat Med 21, 1636–1640, https://doi.org/10.1089/jpm.2017.0675 (2018).

	15.	 Kuo, K. L., Saokaew, S. & Stenehjem, D. D. The pharmacoeconomics of breakthrough cancer pain. J Pain Palliat Care Pharmacother 
27, 167–175, https://doi.org/10.3109/15360288.2013.787137 (2013).

	16.	 Canal-Sotelo, J. et al. Prevalence and characteristics of breakthrough cancer pain in an outpatient clinic in a Catalan teaching 
hospital: incorporation of the Edmonton Classification System for Cancer pain into the diagnostic algorithm. BMC Palliat Care 17, 
81, https://doi.org/10.1186/s12904-018-0336-y (2018).

	17.	 Camps Herrero, C. et al. Active study: undetected prevalence and clinical inertia in the treatment of breakthrough cancer pain 
(BTcP). Clin Transl Oncol. https://doi.org/10.1007/s12094-018-1925-1 (2018).

	18.	 Badia, X. et al. Validation of the Spanish version of the Brief Pain Inventory in patients with oncological pain. Med Clin (Barc) 120, 
52–59, S0025-7753(03)73601-X [pii] (2003).

	19.	 Hagen, N. A. et al. The Alberta Breakthrough Pain Assessment Tool for cancer patients: a validation study using a delphi process and 
patient think-aloud interviews. J Pain Symptom Manage 35, 136–152, https://doi.org/10.1016/j.jpainsymman.2007.03.016 (2008).

	20.	 Sperlinga, R. et al. Alberta Breakthrough Pain Assessment Tool: A validation multicentre study in cancer patients with breakthrough 
pain. Eur J Pain 19, 881–888, https://doi.org/10.1002/ejp.612 (2015).

	21.	 Schag, C. C., Heinrich, R. L. & Ganz, P. A. Karnofsky performance status revisited: reliability, validity, and guidelines. J Clin Oncol 2, 
187–193, https://doi.org/10.1200/JCO.1984.2.3.187 (1984).

	22.	 Vilagut, G. et al. Interpretation of SF-36 and SF-12 questionnaires in Spain: physical and mental components. Med Clin (Barc) 130, 
726–735, S0025-7753(08)71563-X [pii] (2008).

	23.	 Vilagut, G. et al. The Spanish version of the Short Form 36 Health Survey: a decade of experience and new developments. Gac Sanit 
19, 135–150, 13074370 [pii] (2005).

	24.	 Greco, M. T. et al. Epidemiology and pattern of care of breakthrough cancer pain in a longitudinal sample of cancer patients: results 
from the Cancer Pain Outcome Research Study Group. Clin J Pain 27, 9–18, https://doi.org/10.1097/AJP.0b013e3181edc250 (2011).

	25.	 Caraceni, A. et al. Episodic (breakthrough) pain prevalence in a population of cancer pain patients. Comparison of clinical diagnoses 
with the QUDEI–Italian questionnaire for intense episodic pain. J Pain Symptom Manage 43, 833–841, https://doi.org/10.1016/j.
jpainsymman.2011.05.018 (2012).

	26.	 Portenoy, R. K., Bruns, D., Shoemaker, B. & Shoemaker, S. A. Breakthrough pain in community-dwelling patients with cancer pain 
and noncancer pain, part 1: prevalence and characteristics. J Opioid Manag 6, 97–108 (2010).

	27.	 van den Beuken-van Everdingen, M. H., Hochstenbach, L. M., Joosten, E. A., Tjan-Heijnen, V. C. & Janssen, D. J. Update on 
Prevalence of Pain in Patients With Cancer: Systematic Review and Meta-Analysis. J Pain Symptom Manage. 51, 1070–1090, https://
doi.org/10.1016/j.jpainsymman.2015.12.340 (2016).

	28.	 Breivik, H. et al. Cancer-related pain: a pan-European survey of prevalence, treatment, and patient attitudes. Ann Oncol 20, 
1420–1433, https://doi.org/10.1093/annonc/mdp001mdp001.

Acknowledgements
The authors thank Juan Luis Sanz and Susana Vara (Apices, Madrid; Spain) for their participation in the study 
coordination and statistical analysis and Fernando Rico-Villademoros (Apices, Madrid, Spain) for providing 
medical writing assistance; their participation has been funded by Takeda Farmacéutica España S.A. We thank to 
Ana Sánchez-Gabriel and Tamara Pozo (Takeda Farmacéutica España S.A., Madrid, Spain) for critically revising 
this manuscript. We also thank to all participating investigators of the CARPE-DIO Study Group: Esther Jordá 
Sorolla (Valencia), Manuel J. Rodríguez López (Málaga), María Belén González Gragera (Islas Baleares), Jaume 

https://doi.org/10.1038/s41598-019-54195-x
https://doi.org/10.1016/j.ejpain.2008.06.014
https://doi.org/10.1016/j.jpainsymman.2015.12.329
https://doi.org/10.1007/s12094-015-1468-7
https://doi.org/10.1007/s12094-015-1468-7
https://doi.org/10.1097/aco.0000000000000224
https://doi.org/10.1016/j.pain.2010.02.035
https://doi.org/10.1016/j.jpainsymman.2013.02.015
https://doi.org/10.1016/j.jpainsymman.2012.12.009
https://doi.org/10.1007/s00520-013-1817-4
https://doi.org/10.1007/s00520-014-2178-3
https://doi.org/10.1007/s00520-014-2426-6
https://doi.org/10.3390/cancers10060175
https://doi.org/10.1136/bmjspcare-2015-000887
https://doi.org/10.1089/jpm.2017.0675
https://doi.org/10.3109/15360288.2013.787137
https://doi.org/10.1186/s12904-018-0336-y
https://doi.org/10.1007/s12094-018-1925-1
https://doi.org/10.1016/j.jpainsymman.2007.03.016
https://doi.org/10.1002/ejp.612
https://doi.org/10.1200/JCO.1984.2.3.187
https://doi.org/10.1097/AJP.0b013e3181edc250
https://doi.org/10.1016/j.jpainsymman.2011.05.018
https://doi.org/10.1016/j.jpainsymman.2011.05.018
https://doi.org/10.1016/j.jpainsymman.2015.12.340
https://doi.org/10.1016/j.jpainsymman.2015.12.340
https://doi.org/10.1093/annonc/mdp001mdp001


1 0Scientific Reports |         (2019) 9:17701  | https://doi.org/10.1038/s41598-019-54195-x

www.nature.com/scientificreportswww.nature.com/scientificreports/

Julià Vadell (Islas Baleares), Concepción Pérez Hernández (Madrid), Mª Nieves Díaz Fernández (Alicante), 
Ignacio Velázquez Rivera (Granada), María Casanova Espinosa (Málaga), Rafael Gálvez Mateos (Granada), 
Pedro Carlos Lara (Gran Canaria), Manuel Ramos Vázquez (Galicia), Nuria Pina Rubiralta (Salamanca), José 
Manuel González Mesa (Málaga), Inmaculada Herrador Montiel (Madrid), Aurora de la Iglesia (La Coruña), 
Albert Oriol Rocafiguera (Barcelona), Carmen Martínez Chamorro (Madrid), Francisco Javier Luna (Madrid), 
Rosa Morera López (Madrid), Juan Antonio Nuñez Sobrino (Madrid), Raquel Pérez Maganto (Madrid), Ramón 
García Sanz (Salamanca), Fernando Neira Reina (Cádiz), José Expósito (Granada), Jorge Contreras (Málaga), 
Javier de la Rubia (Valencia), Jose Antonio Díaz Ricós (Valencia), Juan Francisco Mulero (Murcia), Hermann 
Ribera Leclerc (Islas Baleares), Rafael D’Ambrosi (Madrid), Luis Miguel Torres Morera (Cádiz), Javier Arranz 
(Santa Cruz de Tenerife), Beatriz Castelo Fernández (Madrid), Paula Rodríguez Otero (Madrid), Fátima Navarro 
(Madrid), Alejandro de la Torre Tomás (Madrid), Benjamín Blanco (Alicante), Manuel Ruiz Castro (Madrid), 
Daniel Samper (Barcelona), Juan Manuel Almeida Felipe (Las Palmas de Gran Canaria), Ana Blasco Cordellat 
(Valencia), Angel Martínez Navas (Sevilla), Alfonso Mariño Cotelo (La Coruña). This study was funded by 
Takeda Farmacéutica España S.A.

Author contributions
C.P., A.B., A.G., A.M., M.J.R. and V.M. have made substantial contributions to the conception or design of the 
work or the acquisition of data; C.P., A.B., AG, AM, M.J.R., V.M. and A.F. have significantly contributed to the 
statistical analysis or the interpretation of data; C.P., A.B., A.G., A.M., M.J.R., V.M., A.F. and C.M. have drafted 
the manuscript or substantively revised it; all authors have approved the submitted version and agreed to be 
accountable for all aspects of the work.

Competing interests
Concepción Pérez Hernández, Ana Blasco Cordellat, Álvaro Gándara del Castillo, Ana Mañas Rueda, and 
Manuel Jesús Rodríguez López have received consultant fees for coordinating this study. Vicente Martínez, 
Alonso Fernandez-Nistal, and Carmen Montoto are full-time employees of Takeda Farmacéutica España S.A.

Additional information
Correspondence and requests for materials should be addressed to V.M.
Reprints and permissions information is available at www.nature.com/reprints.
Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2019

https://doi.org/10.1038/s41598-019-54195-x
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Prevalence and characterization of breakthrough pain in patients with cancer in Spain: the CARPE-DIO study

	Patients and Methods

	Statistical analysis. 
	Ethical approval. 
	Informed consent. 

	Results

	Patient disposition and characteristics. 
	Prevalence and cumulative incidence of breakthrough pain. 
	Characteristics of patients with breakthrough pain who were untreated. 

	Discussion

	Acknowledgements

	Figure 1 Patient disposition.
	Figure 2 Prevalence of breakthrough pain by age, sex, specialty and type of tumor.
	Figure 3 Types of breakthrough pain according to intensity and duration.
	Figure 4 Pain intensity and interference in patients with breakthrough pain as evaluated with the Brief Pain Inventory.
	Table 1 Characteristics of patients with breakthrough pain who were treatment-naïve*.
	Table 2 Pain characterization with the Alberta Breakthrough Pain Assessment.




