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Abstract: Background: The aim of this study was to identify potential variables influencing the
clinical presentation of breakthrough cancer pain (BTP). Methods: Cancer patients with a diagnosis of
BTP were enrolled. Demographic and clinical characteristics, as well as background pain and BTP
characteristics were collected. Multivariate analyses were conducted to assess the correlation between
BTP characteristics and the variables examined. Results: Data of 4016 patients were analysed. Average
daily number of BTP episodes was 2.4, mean intensity was 7.5, and a mean duration was 43.3 min.
A short onset BTP was observed in 68.9% of patients. In 30.5% of patients BTP was predictable. There
were 86.0% of participants who reported a marked interference of BTP with their daily activities.
Furthermore, 86.8% of patients were receiving opioids for the management of BTP. The average
time to meaningful pain relief was 16.5 min and 70.9% of patients were satisfied with their BTP
medications. Age, head and neck cancer, Karnofsky, background pain intensity, predictable and fast
onset BTP were independently associated with the number of BTP episodes. BTP pain intensity
was independently associated with background pain intensity, fast onset BTP, and Karnofsky.
Neuropathic pain mechanism was independently associated with unpredictable BTP. Variables
independently associated with a longer duration of BTP were age, place of visit, cancer diagnosis,
disease-oriented therapy, background pain intensity and mechanism, and unpredictable BTP. Age,
Karnofsky, background pain intensity, fast onset, and long duration of BTP were independently
associated with interference with daily activity. Conclusions: BTP has a variable presentation
depending on interdependent relationships among its different characteristics.

http://www.mdpi.com/2072-6694/10/6/175?type=check_update&version=1


Cancers 2018, 10, 175 3 of 14

Keywords: breakthrough pain; cancer; palliative care; supportive care

1. Introduction

Pain is a frequent symptom in cancer patients [1], mainly controlled by available analgesics [2].
However, transient flares of pain may occur. This phenomenon has been defined as breakthrough
cancer pain (BTP) [3], which is associated with a negative impact on quality of life [4]. Many studies
have assessed the epidemiology of BTP during the last 25 years [5], reporting variable data due
to different definitions, assessment tools, and methodologies [6–9]. Although BTP has been better
characterized in recent years [7,10–12], possible factors interfering with BTP presentation have never
been explored [11,13,14].

The aim of this study was to assess the main characteristics of BTP to find potential factors
influencing its presentation in a large number of patients [15].

2. Methods

This was a national, multicenter study that involved 32 centers. The local ethical committees
approved the protocol, and written informed consent was obtained from each patient. Patients
were enrolled during a period of 24 months in different settings (oncology, pain therapy, palliative
care, and radiotherapy) and in different places (inpatient units, day hospitals, outpatient clinics, or
palliative care).

Inclusion criteria were: age ≥18 years; diagnosis of cancer at any stage; well-controlled and
stable background pain with an intensity ≤4 on a 0–10 numerical scale; and presence of BTP episodes
of moderate-severe intensity, clearly distinguished from background pain. The definition of BTP
was: a transitory pain exacerbation of moderate to severe intensity that occurs spontaneously or
predictably [7,8,10,11], well distinguished from background pain [9,11,12,16]. Exclusion criteria were:
no cancer diagnosis; unstable and/or uncontrolled background pain (>4/10); no relevant peaks in
pain intensity (<5/10); and incapability to be assessed. Patients meeting the inclusion criteria were
consecutively surveyed.

Age, sex, setting and place of the visit, primary tumor, extent of the disease (loco regional or
metastatic), type of ongoing anticancer treatments, presence and grade of mucositis [17]; presence
of oral candidiasis, presence and duration of xerostomia, and Karnofsky status were recorded.
For background pain, average pain intensity (0–10) in the last week, current analgesic therapy, site
and mechanism of pain; were recorded. The presence of a prevalent neuropathic pain mechanism was
based on patients’ description and clinical examination. Daily opioid doses were expressed as oral
morphine equivalents (OME) [2]. For BTP, mean daily number of episodes in the last week, mean
intensity of pain (0–10), predictability and triggering factors, site and mechanism of pain, time to
maximum pain intensity (≤10 min or >10 min), mean duration of untreated episodes, relieving factors,
interference with daily activities on a 0 (none) to 3 (very much) scale, who firstly made BTP diagnosis,
type and dosage of medications currently used for BTP treatment, type, intensity, duration and therapy
of drug adverse reactions, and time to meaningful pain relief after taking medication, were recorded.

3. Statistical Analysis

Descriptive statistics have been provided both for outcomes and explanatory variables. Frequency
distributions as well as explorative univariate tests have been performed to detect feasible association
and correlation pattern among variables. Accordingly, x2 tests were used for categorical variables,
spearman correlations where due and point biserial correlations if dummies and continuous variables
were involved. This preliminary part of the analysis used a 5% statistical significance level with no
adjustment for multiple testing. Multivariate generalized linear models, i.e., Poisson, logistic and
linear, have been built up to model the primary end points responses, Holmes adjusted for multiple
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testing. The univariate examination guided the models’ covariates choice. The count Poissonian and
logistic count models underwent omnibus likelihood ratio tests. Overdispersion concern with Poisson
models has dealt with carrying out x2 goodness of fit tests comparing the model performance with
the corresponding negative binomial. The numerical computations have been carried out using the
statistical software STATA (version 14).

4. Results

Data on 4016 patients were available from 4067 who were surveyed in the study period. Forty
patients did not meet the inclusion criteria and were erroneously screened, or had incomplete
information. Patients’ characteristics are described in Table 1. The prevalent care settings were oncology
and pain therapy. Patients were mainly seen as hospital inpatients. Most patients had a metastatic
disease and were receiving disease-oriented anticancer treatments. Five-hundred-seventy patients
(14.2%) presented with different grades of oral mucositis: 379 patients (9.4%) grade 1; 127 patients (3.2%)
grade 2; and 64 patients (1.6%) grade 3–4. Candidiasis and dry mouth were detected in 224 (5.6%) and
589 (14.7%) patients, respectively. The percentage of older patients was higher in the home care setting,
with a mean age of 72.4 years (SD 12.0, p = 0.00). Women were more represented in hospice, whereas
men were more represented in home care, day hospital, outpatient clinics, and hospital wards (p = 0.04).
Karnofsky status was lower in the home care setting (39.7, SD 11.2), and higher in day-hospital units
(73.2, SD 14.5) (p = 0.00).

Table 1. Characteristics of patients.

Age (Years) Mean (SD) 64.6 (12.24), Range 18–97 Years

Gender (M/F) 2202 (54.8%)/1814 (45.2%)

Karnofsky mean (SD) 61.8 (18.73), range 10–100

Primary tumor

Lung 1089 (27.1%)
Gastrointestinal 647 (16.1%)

Breast 480 (11.9%)
Pancreas 349 (8.7%)

Urological 242 (6.0%)
Prostate 224 (5.6%)

Head-neck 205 (5.1%)
Gynecologic 185 (4.6%)

Liver 135 (3.4%)
Haematological 98 (2.4%)

Others 511 (12.7%)

Disease
Loco-regional 642 (16.0%)

Metastatic 3374 (84.0%)

Anticancer treatment
Disease-oriented 3030 (78.0%)
Palliative Care 854 (22.0%)

Place of Visit

Outpatients 1378 (34.3%)
Day hospital 462 (11.5%)
Home care 577 (14.4%)

Hospice 101 (2.5%)
Hospital inpatient 1498 (37.3%)

Setting

Palliative care 720 (17.9%)
Oncology 2087 (52.0%)

Pain therapy 1184 (29.5%)
Radiotherapy 25 (0.6%)

Mean background pain
intensity at T0 3.0 (SD 1.83)

Mean opioid doses
(expressed as oral

morphine equivalents)
69.4 mg/day (SD 88.7) mg/day
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4.1. Background Pain and Analgesic Regimen

The average background pain intensity in the previous week was 2.98 (SD 1.7) and pain intensity
on the day of assessment was 3.0 (SD 1.83). The prevalent mechanism of background pain was mixed
(n = 2512, 62.5%), nociceptive (n = 1174, 29.2%), and neuropathic (n = 330, 8.2%). Background pain
sites were: vertebral (n = 1557, 38.8%), abdomen (n = 1239, 30.8%), extremities (n = 816, 20.3%); pelvis
(n = 455, 11.3%), head and neck (n = 301, 7.5%). The mean dosage of opioids used for background pain
was 69.4 mg/day of OME (SD 88.7).

Drugs given for background pain were: anti-inflammatory drugs (n = 365, 9.1%), paracetamol
(n = 1077, 26.8%); weak opioids (n = 389, 9.7%: codeine n = 129, tramadol n = 260); oral morphine
(n = 329, 8.2%), oral hydromorphone (n = 128, 3.2%), oxycodone (n = 664, 16.5%); oxycodone/naloxone
(n = 1152, 28.7%), tapentadol (n = 195, 4.9%), parenteral morphine (n = 192, 4.8%), methadone (n = 43,
1.1%) transdermal fentanyl (n = 1102, 27.5%), transdermal buprenorphine (n = 121, 3.0%); other drugs
(n = 72, 1.8%). 2749 (68.45%) patients were receiving adjuvant drugs, including benzodiazepines
(n = 427, 15.5%), antiepileptics (n = 1230, 44.7%), antidepressants (n = 377, 13.7%), antiemetics (n = 362,
13.2%), laxatives (n = 666, 24.2%) corticosteroids (n = 1503, 54.7%). One-hundred-thirty-nine (3.96%)
patients reported some adverse effects from the background analgesic regimen. They included
constipation (n = 93, 66.9%), confusion (n = 34, 24.5%), nausea (n = 29, 20.9%), pruritus (n = 15, 10.8%),
gastralgia (n = 12, 8.6%), vomiting (n = 10, 7.2%), and headache (n = 8, 5.8%).

4.2. Characteristics of BTP

The characteristics of BTP summarized in Figure 1. The mean number of BTP episodes/day was
2.4 (SD 1.4, range 1–10); 64.4% of patients had 1–2 episodes/day, 29.4% had 3–4 episodes/day, and
6.2% had ≥5 episodes of BTP/day. The mean intensity of BTP was 7.5 (SD 1.3). The majority of patients
(n = 2971, 73.9%) had an intensity of ≥7. BTP was unpredictable in 69.5% of patients. BTP sites were:
vertebral (n = 1476, 36.7%), abdomen (n = 1183, 29.5%) extremities (n = 784, 19.5%), chest wall (n = 751,
18.7%), and pelvis (n = 401, 10%). BTP mechanism was mixed (n = 2483, 61.8%), nociceptive (n = 1206,
30%), and neuropathic (n = 327, 8.1%) type.
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Figure 1. Characteristics of breakthrough cancer pain (BTP).

The main triggering factors for predictable BTP were activity-movement (67.4%) and swallowing
(16.6%). BTP was predominantly of mixed (61.8%) or nociceptive (30%) type. Time to maximum pain
intensity was ≤10 min (fast-onset BTP) in 68.9% of patients and >10 min (slow-onset BTP) in 31.1%
of patients. The mean duration of untreated BTP episodes was 43.3 min (SD 36.9). 85% of patients
reported that BTP limited systematically daily life. BTP interfered with daily activity: much (n = 2276,
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56%): very much (n = 1127, 28.1%), a little (n = 542, 13.5%), nothing (n = 71, 1.77%), Medications
for BTP were: OTCF (oral transmucosal fentanyl citrate, n = 130, 3.2%), FBT (fentanyl buccal tablet,
n = 435, 10.8%), FBST (sublingual fentanyl, n = 570, 14.2%), FPNS (fentanyl pectin nasal spray, n = 807,
20.1%), INFS (intranasal fentanyl spray, n = 40, 1%), oral morphine (n = 563, 14.0%), intravenous
and subcutaneous morphine (n = 129, 3.21%). Five-hundred-twenty-nine (13.2%) patients were not
receiving BTP medications. The mean doses of FPNS, OM, FBST, FBT, OTFC, SC-M, IV-M, and INFS,
were 167.7 µg (SD 125.7), 11.8 mg (SD 8.2), 231.4 µg (SD 171.1), 234.6 µg (SD 183.1), 395.4 µg (SD 280.5),
10.1 mg (SD 4.6), 8.2 mg (SD 6.1), and 100 µg (SD 50.7), respectively.

4.3. Adverse Effects of BTP Medications

Adverse reactions attributed to BTP medications were reported in 53 out of 2139 (2.5%) patients
with available data, and were: constipation (n = 21), confusion (n = 20), nausea (n = 7), headache (n = 2),
vomiting (n = 4) and other unspecified adverse effects (n = 12). The intensity was mild, moderate,
and severe in 44 patients (83.0%), five patients (9.4%), and two patients (3.8%), respectively. In 33
of these patients (62.3%) no specific therapeutic changes were required, while in 11 cases (20.7%) it
was deemed necessary to treat the adverse effects or discontinue the BTP medication. (OM and FBT
p = 0.01). No association was found between adverse reactions and dosage of opioids used for BTP
(p = 0.78).

5. Factors Influencing BTP Clinical Presentation

5.1. Number of BTP Episodes/Day

Males, old patients, and patients with higher Karnofsky levels, had a higher number of
episodes/day (p = 0.00, p = 0.04, and p = 0.00, respectively). Distribution of the number of episodes of
BTP/day among the different setting was irregular: patients admitted in hospice or home care had more
episodes in comparison with inpatients or outpatients (p = 0.00), Patients with nociceptive pain and
predictable BTP had a higher number of BTP episodes/day (p = 0.00). Patients with colon-rectal cancer
and esophageal cancer, had a lower number of BTP episodes (p = 0.01 and p = 0.00 respectively), while
patients with head and neck cancer and pancreatic cancer had a higher number of BTP episodes/day
(p = 0.00 and p = 0.01, respectively). Patients with fast onset BTP had a higher number of BTP
episodes/day (p = 0.00). There was a weak correlation with background pain intensity (Pearson
correlation coefficient: 0.3, p = 0.00).

Data of multivariate analysis is presented in Table 2. Age, head and neck cancer, higher Karnofsky
levels, background pain intensity, predictable BTP, and fast onset were independently associated with
a higher number of BTP episodes.

Table 2. Multivariate analysis for the number of BTP episodes/day.

Factors β p (95% CI)

Age 0.05 0.03 0.00 0.87
Gender −0.00 0.90 −0.01 0.00

Karnofsky 0.01 0.05 −0.01 0.00
Setting −0.00 1.00 −0.02 0.02

Colon-rectal cancer −0.03 0.38 −0.09 0.04
Head and neck 0.13 0.00 0.05 0.23

Pancreatic cancer 0.02 0.54 −0.05 0.09
Esophageal cancer 0.17 0.07 −0.01 0.34

Background pain intensity 0.15 0.00 0.12 0.16
Type of BTP (predictable) −0.21 0.00 −0.24 −0.16

Onset −0.16 0.00 −0.20 −0.11
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5.2. Intensity of BTP

At the univariate analysis, variables associated with a higher BTP intensity were younger age
(p = 0.00), in-hospital place of visit, outpatient, and day-hospital visit (p = 0.00), neuropathic and mixed
pain (p = 0.00), lung cancer and urological cancer (p = 0.00), grade of oral mucositis (p = 0.02), and
background pain intensity (p = 0.01), BTP intensity was lower in colon-rectal cancer (p = 0.05), liver
(p = 0.04, breast cancer (p = 0.02) and fast onset BTP (p = 0.00). Table 3 shows the results of multivariate
analysis for BTP intensity.

In the multivariate analysis, BTP pain intensity was independently associated with higher
background pain intensity, fast onset BTP, and lower level of Karnofsky.

Table 3. Multivariate analysis for BTP intensity.

Factors β p (95% CI)

Age −0.01 0.09 −0.02 0.00
Place of visit 0.00 0.84 −0.01 0.01
Karnofsky −0.01 0.00 −0.02 0.00

Grade of mucositis 0.02 0.30 −0.01 0.03
Colon-rectal cancer −0.01 0.70 −0.04 0.03

Liver −0.03 0.36 −0.10 0.04
Breast −0.01 0.50 −0.05 0.03
Lung 0.00 0.51 −0.02 0.04

Urological 0.03 0.36 −0.03 0.07
Disease-oriented anticancer treatment −0.01 0.57 −0.04 0.02

Background pain intensity 0.04 0.00 0.03 0.51
Type of BTP (predictable) 0.01 0.10 −0.01 0.03

Time to maximum BTP intensity −0.04 0.00 −0.06 −0.01

5.3. Predictability of BTP

At the univariate analysis, variables associated with predictable BTP were older age (p = 0.00),
outpatient and in-hospital places of visit (both p = 0.00), pain mechanism (p = 0.00, mixed and
nociceptive) head and neck cancer (p = 0.00), breast cancer (p = 0.05), grade or oral mucositis (p = 0.00),
low intensity of BTP and fast onset of BTP (p = 0.00 and 0.05, respectively), and loco-regional
disease (p = 0.03). Pancreatic cancer and gastric cancer were associated with unpredictable BTP
(p = 0.02 and 0.03, respectively). Table 4 shows the results of multivariate analysis for BTP predictability.
Pain mechanism (neuropathic pain) was independently associated with unpredictable BTP (p = 0.00).

Table 4. Multivariate analysis for predictable BTP.

Factors β p (95% CI)

Age −0.01 0.37 −0.02 0.00
Place of visit 0.00 0.63 −0.03 0.02
Karnofsky 0.00 0.82 −0.01 0.00

Head and neck cancer −0.05 0.43 −0.17 0.07
Breast −0.04 0.39 −0.11 0.04

Pancreas 0.04 0.38 −0.05 0.12
Gastric 0.06 0.39 −0.07 0.18

Metastatic disease 0.03 0.49 −0.04 0.09
Grade of mucositis −0.02 0.25 −0.07 0.02

Background pain intensity 0.01 0.34 −0.01 0.03
Mechanism of Background pain 0.05 0.00 0.01 0.07
Time to maximum BTP intensity 0.02 0.36 −0.03 0.07
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5.4. Time to Maximum BTP Intensity (BTP Onset)

At the univariate analysis, variables associated with fast-onset BTP were day-hospital and
in-hospital places of visit (p = 0.00), pain mechanism (mixed and nociceptive) (p = 0.00), predictable BTP
(p = 0.05), colon-rectal cancer (p = 0.05), disease-oriented anticancer treatment (p = 0.00), radiotherapy,
targeted therapy and chemotherapy, targeted therapy (p = 0.00), grade of mucositis (G2–G4) (p = 0.00).
The slow onset was associated with gynecological cancer and breast cancer (p = 0.02 and p = 0.01,
respectively). Variables independently associated with slow onset were lower Karnofsky Performance
Scale (KPS), gynecological and breast cancer, no anticancer treatment, nociceptive background pain,
and unpredictable BTP (Table 5).

Table 5. Multivariate analysis for BTP slow onset.

Factors OR p (95% CI)

Place of visit 0.02 0.47 −0.03 0.07
Karnofsky −0.01 0.00 −0.01 0.00

Colon-rectal cancer −0.16 0.15 −0.38 0.06
Gynecological 0.38 0.01 0.07 0.69

Breast 0.32 0.00 0.12 0.53
Anticancer treatment −0.31 0.00 −0.47 −0.14
Grade of mucositis 0.08 0.18 −0.04 0.20

Mechanism of Background pain −0.11 0.00 −0.19 −0.03
Type of BTP 0.23 0.00 0.08 0.39

5.5. Duration of Untreated BTP Episodes

A long duration of BTP was associated with old age (p = 0.00), hospice or home setting (p = 0.00),
nociceptive background pain (p = 0.00), predictable BTP (p = 0.00), pancreatic cancer (p = 0.00), prostate
cancer (p = 0.00), and disease-oriented anticancer treatment (p = 0.00). BTP duration was inversely
related to the background pain intensity, the higher background pain intensity, the shorter BTP duration
(p = 0.00). Head and neck and gastric cancer were associated with a short duration of BTP (p = 0.003
and 0.003, respectively). Table 6 shows the results of multivariate analysis for BTP duration. Variables
independently associated with a longer duration of BTP were: age, place of visit (home > hospice >
day-hospital > outpatients, inpatients) (p = 0.00), and some type of cancers, disease-oriented therapy,
background pain intensity and mechanism, and unpredictable BTP.

Table 6. Multivariate analysis for duration of untreated BTP episodes.

Factors β p (95% CI)

Age 0.01 0.00 0.00 0.02
Place of visit 0.09 0.00 0.08 0.10
Karnofsky 0.00 0.51 −0.01 0.00

Head & neck cancer −0.41 0.00 −0.46 −0.36
Pancreas 0.38 0.00 0.36 0.41
Gastric −0.39 0.00 −0.45 −0.33
Prostate 0.25 0.00 0.22 0.29

Disease-oriented anticancer treatment 0.38 0.00 0.35 0.40
Background pain intensity −0.11 0.00 −0.12 −0.10

Background pain mechanism (nociceptive) −0.08 0.00 −0.09 −0.07
Unpredictable BTP 0.55 0.00 0.53 0.56

5.6. Interference of BTP with Daily Activities

Variables associated with interference of BTP with daily activities were: younger age (less
interference, p = 0.00), Karnofsky (less interference, p = 0.00), gender (male, more interference, p = 0.04),
places of visit (day-hospital and in-hospital had higher level of interference in comparison with hospice,
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(p = 0.00), pain mechanism (mixed and nociceptive, higher level of interference, p = 0.00), unpredictable
BTP (higher level of interference, p = 0.00). Brain, breast cancer, and sarcoma were associated with little
or no interference (p = 0.02, p = 0.00 and p = 0.02, respectively), Lung cancer was associated with higher
level of interference (p = 0.01). Much or very much interference with life activities were associated with
fast onset BTP (p = 0.00), metastatic disease (p = 0.04), disease-oriented anticancer treatment (p = 0.01),
and oral mucositis (p = 0.00).

The level of interference was directly proportional to background pain intensity (p = 0.00), and
duration of BTP (p = 0.00). Table 7 shows the results of multivariate analysis of factors interfering with
daily activities. Age, Karnofsky, background pain intensity, fast onset and long duration of BTP were
independently associated with interference with daily activity.

Table 7. Multivariate analysis of factors interfering with daily activities.

Factors β p (95% CI)

Age −0.01 0.03 −0.02 0.00
Karnofsky −0.01 0.00 −0.02 −0.01

Gender 0.03 0.20 −0.02 0.08
Place of visits −0.02 0.21 −0.03 0.01

Brain −0.33 0.17 −0.79 0.14
Breast −0.04 0.37 −0.11 0.04
Lung 0.01 0.96 −0.05 0.05

Sarcoma −0.01 0.92 −0.18 0.16
Disease-oriented anticancer treatment 0.02 0.48 −0.03 0.04

Disease 0.01 0.81 −0.05 0.06
Grade of mucositis 0.02 0.54 −0.03 0.05

Background pain intensity 0.05 0.00 0.02 0.07
Mechanism of Background pain 0.01 0.28 −0.01 0.04

Type of BTP 0.01 0.89 −0.04 0.05
Time to maximum BTP intensity −0.05 0.03 −0.10 0.00

Duration of untreated BTP 0.01 0.00 0.00 0.02

6. Discussion

To our knowledge, this is the largest survey currently available of BTP in cancer patients. The only
existing study of BTP in such a large sample was performed in a US population of commercially insured
community-dwelling patients, predominantly non-cancer, with opioid-treated chronic pain [18].
Information gathered from this study provided a new step in the knowledge of the phenomenon of
BTP in cancer patients, underlining the complex interactions among a series of factors influencing the
clinical presentation.

This study indicates that the BTP may have different characteristics and that treatment should be
set on the individual patient’s condition. A diagnostic algorithm [10,11] based on a clear distinction
between background pain and BTP, pointed out that the difference between background pain intensity
and BTP intensity was more than 3 points on a 0 to 10 numerical scale, thus ensuring a clear distinction
between background pain and BTP for most patients. This information also helps preventing possible
misinterpretations of data, as occurred in previous studies where background pain intensity and
BTP intensity were not clearly distinguished [5]. Of interest, adverse reactions attributed to BTP
medications were reported in a small number of patients and were mostly mild in intensity, and not
related to BTP medication doses.

6.1. Factors Influencing BTP Presentation

6.1.1. Number of BTP Episodes/Day

A mean number of four BTP episodes/day is commonly considered acceptable [3]. In this study,
only a minority of patients presented ≥5 episodes per day. Some independent variables were identified
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to be associated with more episodes/day of BTP. Patients with higher levels of activity are more likely
to develop episodes of BTP, particularly with an incident component (predictable pain) with a rapid
onset. Interestingly, patients who had ≥5 episodes of BTP/day were more likely to have predictable
and fast-onset BTP, possibly induced by movement. These relationships are commonly observed
in a clinical setting. On the other hand, higher background pain intensity, despite being within the
range of so-called controlled pain (mild pain, 0–4 on a numerical scale) may favor the development
of BTP episodes, confirming previous observations. It has been reported that severe background
pain intensity was shown to be a powerful predictor of BTP scores [19,20]. In many epidemiological
studies of BTP, background analgesia was not optimal and was based on non-opioid or weak opioids
medications [20–24]. This finding confirms that a better background analgesia may decrease the
number of BTP episodes [9], and allow a better patient mobilization [5]. This suggests the need to
optimize background analgesia to limit the number of BTP episodes [25], particularly in patients with
bone metastases, and their intensity (see paragraph below).

6.1.2. Intensity of BTP

Younger patients with higher background pain, a fast onset and predictable BTP, and a lower
Karnofsky level develop higher BTP intensities. A rapid development of BTP is likely to produce a
high intensity of pain. Pain expression is more important in younger patients, possibly because of
their psychological distress [26], as well in patients with head and neck cancer. Similarly, patients with
worse clinical conditions may have a greater disease burden.

In this study, BTP intensity was well distinguished from background pain intensity (about
three points difference on average), suggesting that patients with BTP were well selected, according
to a predefined algorithm. In previous European studies, the percentages of patients with severe
BTP were 57–61% only, and often a distinction between BTP and background pain intensities was
unclear [10,16,27].

6.1.3. Predictable BTP

Predictable BTP has obvious implications in terms of prevention and therapeutic interventions.
Physical activity and swallowing were the most frequent factors triggering BTP episodes.
The percentage of patients with predictable BTP was consistent with previous epidemiological
studies [11,16]. In a previous analysis, with a limited number of patients, predictable BTP was more
likely observed in certain disease-related conditions (primary tumor, setting, anticancer treatments)
and in patients with lower background pain and BTP intensities [15]. Patients with bone metastases,
who are more often observed in radiotherapy setting, may have lower pain levels at rest. The lower BTP
intensity in patients with predictable BTP might be explained, for example, by stopping a movement
that triggers BTP in case of bone metastases [5]. In fact, patients with predictable BTP were more likely
to report a non-pharmacological relieving factor [10,16]. The BTP predictability in the presence of oral
damage could be easier to explain, as in the presence of mucositis, swallowing typically evokes BTP.
However, in this study, the only relevant finding was that patients with a neuropathic pain component
were more likely to have unpredictable BTP. Consequently, patients with a prevalent nociceptive
component, for example bone metastases, tend to develop predictable episodes.

6.1.4. Time to Maximum BTP Intensity (Onset)

Time to maximum BTP intensity has obvious clinical implications for a timely therapeutic
intervention and possible psychological input in asking for a medication [27]. A dichotomous
measure was chosen for distinguishing fast-onset from slow-onset BTP (≤10 or >10 min, respectively).
In multicenter European surveys [10,11,16], time to maximum BTP intensity onset was 10–15 min,
but no further analyses were conducted to identify risk factors. In a preliminary analysis of a limited
number of patients, a fast-onset BTP was associated with serious mucositis or radiotherapy setting [15].
This can be explained by the immediate pain input by a damaged mucosa, for example on swallowing.
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Moreover, a fast-onset BTP is typical in patients with pain on movement due to bone metastases [10],
who are often referred to radiotherapy. Indeed, BTP developed more slowly when BTP intensity was
lower or in patients with a lower Karnofsky status. Thus, the risk of fast or slow-onset BTP could be
characterized according to these conditions. In this study, representing the pattern of a large number of
patients, a lower Karnofsky level, gynecological and breast cancer, no anticancer treatment, nociceptive
background pain, and unpredictable BTP were independently associated with a slow onset of BTP.
One could argue that more advanced patients, no longer receiving anticancer treatment, develop BTP
slowly and in an unpredictable way, possibly because their limited activity, that is they are more likely
to have an idiopathic BTP, not triggered by known causes. Other features regarding certain types of
cancer deserve further analysis and should be better explored.

6.1.5. Duration of Untreated BTP Episodes

The mean duration of untreated BTP episodes was similar to that described in previous surveys,
reporting a variable duration of 30–60 min [10,11,15,16,19–22]. Indeed, duration of untreated episodes
is based on patients’ recalling and difficult to be properly assessed by patients. Thus, interpretation of
this data should be cautious.

Some factors were independently associated with the duration of BTP. A longer duration of
BTP episodes was found in hospice and home care patients, as well as in older patients, in previous
studies, patients who had a low background pain intensity, or who were admitted to hospice or
were seen at home, had a longer BTP duration [11,15]. Of interest, predictable BTP was less likely
to be associated with a longer BTP duration. As reported before, one could argue that patients with
predictable pain, due to an incident component for example, could stop their precipitating activity and
pain can spontaneously disappear [5], differently from patients with idiopathic BTP, not triggered by
any known precipitating factor [16]. The finding that nociceptive was independently associated with a
longer BTP duration should deserve further investigation, as in this category somatic and visceral pain
could be differently represented. Finally, some cancers and disease-oriented treatments were more
likely to be associated with a different BTP duration. These aspects deserve further analyses.

6.1.6. Interference of BTP with Daily Activities

The presence of BTP limited patients’ daily life, particularly in younger patients and in patients
with a lower Karnofsky status and higher background pain intensity. These findings are clinically
understandable, although never reported in literature. Younger patients may have more psychological
distress [26], and patients with worse clinical conditions may have a greater disease burden. Of course,
higher background pain, even within the level of so-called controlled pain (≤4/10) is commonly
associated with larger interference with daily life activities. More importantly, a fast-onset BTP and a
longer duration were also associated with notable interference with daily activities. This means that
the faster and the longer BTP event, the worse interference exists.

7. Conclusions

The data gathered from the large sample of patients included in this study revealed that BTP is
a multifaceted phenomenon. This study suggests that physicians should investigate the presence of
BTP in every patient with cancer pain. In addition, BTP therapy should be calibrated on the clinical
condition and characteristics of BTP. The identification of risk factors for the development of specific
subtypes of BTP may allow better personalizing treatments according to individual clinical features.
Further studies have been planned to assess some variables associated with certain care settings,
disease types, and anticancer therapies.
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