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Background: Cancer pain is one of the most important symptoms for patients. Pharmacological control is central for clinical
management and to ensure well-being. In cancer patients, the management of breakthrough cancer pain (BTcP) is also crucial. This
study aims to identify factors that can predict patients’ satisfaction with pain relief for BTcP.
Methods: This was a secondary analysis of the IOPS-MS study, a large, observational, multicenter, national study where thirty-two
Italian centers were involved to explore BTcP management. Clinical and pathologic features were recorded, as well as the patients’
degree of satisfaction with BTcP medications classified as dissatisfied (not or indifferent satisfied) versus satisfied (or very satisfied).
Frequency distributions and the chi-squared test of independence were performed. A multivariate model was carried out by selecting
significant variables upon univariate analysis using logistic regression.
Results: From the original 4016 patients enrolled, 3840 were available for the study purpose. Seventy-one per cent of patients
declared satisfaction with BTcP medications. Young age [odds ratio (OR) 1.29 (95% confidence interval, CI: 1.12–1.50)], non-
metastatic cancer stage [OR 1.53 (95% CI: 1.22–1.91)], high Karnofsky performance status [OR 1.63 (95% CI:1.33–1.99)], the
absence of anticancer treatment [OR 1.42 (95% CI: 1.19–1.69)], the NSAIDs/paracetamol use for background pain [OR 1.56 (95% CI:
1.34–1.82)] and a high BTcP interference in activities of daily living [OR 2.34 (95% CI: 1.81–3.01)] resulted positively correlated with
dissatisfaction in the multivariate analyses. Also, the setting of care was related to difference in BTcP therapy satisfaction.
Conclusion: This study proposes several key points to be considered in the pharmacological management of BTcP, useful to ensure
patients’ satisfaction and optimal quality of life.
Keywords: breakthrough cancer pain, opioids, pain control, patient satisfaction, quality of life

Plain Language Summary
Successful control of cancer pain is a cornerstone in the clinical management of patients, as well as the pharmacological approach to
Breakthrough Cancer Pain. Many studied focused to the best antalgic strategies, but features related to patients’ satisfaction with
Breakthrough Cancer Pain therapy are vague. This large study identified several clinical and demographic features correlated to patients’
satisfaction or dissatisfaction with Breakthrough Cancer Pain therapy: young age, non-metastatic cancer stage, high Karnofsky performance
status, the absence of anticancer treatment, the NSAIDs/paracetamol use for background pain and a high BTcP interference in activities of
daily living. These data can help physicians to attention key points to be considered in the global management of the patient with BTcP.

Introduction
Pain of any origin comprises an individual’s life. Cancer pain (CP) is one of the most common and debilitating symptoms,
affecting about half of cancer patients.1 Pain can be caused by cancer itself, cancer treatment, or a combination of factors,
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includingmetastases, surgery, chemotherapy, immunotherapy, targeted therapy, radiation therapy, supportive therapies such as
bisphosphonates or granulocyte stimulating factors and diagnostic procedures. CP has significant implications for quality of
life (QOL), psychosocial well-being, and daily functioning.2,3

Even with relatively stable and controlled background pain, patients may often experience transient exacerbation of
pain that occurs either spontaneously or in relation to a specific predictable or unpredictable trigger. This phenomenon is
commonly named breakthrough cancer pain (BTcP).4

BTcP interferes with QOL and is associated with a relevant morbidity.5 The severity of BTcP impacts patients’
activities of daily living, increases the risk of anxiety and depression, lowers functional capacities, and may lead to poor
compliance with cancer treatments.6–8

Despite effective analgesic therapy, patients and caregivers may often perceive inadequate pain control. The aim of
our study was to assess patient satisfaction with BTcP management and to describe possible variables related to
dissatisfaction, underlining the key aspects of this phenomenon.

Methods
This was a secondary analysis of a large, multicenter, observational, national study of BTcP: the IOPS-MS study. Thirty-
two Italian centers were involved.9 The research was approved by the independent ethic committee of Fondazione PTV
Policlinico Tor Vergata Hospital of the University of Rome “Tor Vergata” (Ethical Approval Letter No. 21/13, 20
Feb 2013). The study was carried out in compliance with the Declaration of Helsinki. Written informed consent was
obtained from each patient. Patients were visited as outpatient, inpatient, at home or day-hospital and were recruited in
different settings, including oncology, palliative care, radiotherapy, and pain clinic. Inclusion criteria were age ≥18 years,
a diagnosis of cancer, stable and well-controlled background pain (pain intensity ≤4 on a 0–10 numeric rating scale), the
presence of BTcP episodes clearly distinguished from background pain, with moderate-severe intensity, according to
a pre-defined algorithm.10 Exclusion criteria were a condition of an unstable or uncontrolled background pain (> 4/10);
peaks of low pain intensity (< 5/10), and poor collaboration. Patients who were unable to provide information about the
data required for the study because of either cognitive failure or terminal disease were excluded.

For the proposed analysis, the following clinical and pathologic features were recorded: age, gender, setting and place
of the visit, primary tumor diagnosis, extent of the disease, the presence of ongoing anticancer treatments, Karnofsky
Performance Status (KPS). Furthermore, for each patient, background and BTcP characteristics were collected at
enrolling timepoint: type, average pain intensity, site and mechanism of pain, mean daily number and intensity of
BTcP episodes (range 0–10) in the last week, predictability and triggering factors, and time to maximum pain intensity.
For both background and BTcP, analgesic drugs and related adverse reactions were recorded.

Finally, we analyzed the degree of satisfaction with BTcP medication, expressed by patients and reported by clinician
in the database, at the time of enrollment in the study. It was classified as categoric variable: dissatisfied (not or
indifferent satisfied) versus satisfied (or very satisfied).

Descriptive analyses were provided both for outcomes and variables available. Frequency distributions as well as the
chi-squared test of independence were performed to explore association and correlation for categorical variables. Logistic
regression was used to carry out a multivariate analysis using stepwise regression (forward selection) by selecting
significant variables upon univariate analysis. Enter limit and remove limit were p = 0.05 and p = 0.10, respectively. The
univariate examination guided the models’ covariates choice. The independent samples t-test was used to assess
statistical differences between the means of two groups. The Mann–Whitney test was used to identify differences
between two group. The level of significance was defined as p < 0.05. Statistical analyses were carried out using SPSS
Software (SPSS IBM vs 23).

Results
A total of 4016 patients were enrolled in the study during a period of 24 months; 3840 presented full data available for the
study purpose and were evaluated for therapy satisfaction. The flow diagram of the study is reported in Supplementary
Figure 1. The majority was male, and the mean age was 64.6 years (range 18–97). Gastrointestinal (upper and lower) cancers
patients were the most represented population, followed by lung and breast ones. Nearly 80% of patients (79.3%) had a KPS
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higher than 40% and 75.4% were receiving active cancer treatments at the time of the enrollment. Medical oncologists were
the most common enrolling physicians. Furthermore, inpatient service was the most common setting of visit. The mean
background pain was 2.98 (SD ± 1.08) and the mean number of daily BTcP episodes was 2.38 (SD ± 1.45).

The main characteristics of study population are summarized in Table 1.
Seventy-one per cent of all evaluable patients reported their satisfaction with BTcP medications. Older patients (over

65 vs under 65 years or per continuous variable) were significantly more satisfied (p<0.001) (Figure 1A and B). Patients
affected by non-advanced cancer (loco-regional disease) were more likely to be dissatisfied (p=0.03) compared to
metastatic one, as well as patients with high KPS (> 40, p<0.001) (Figure 1D–E). Of interest, patients who were
receiving active oncological treatments were significantly more satisfied with BTcP therapy (p<0.001) (Figure 1F). High
background pain intensity, number of BTcP episodes, and BTcP intensity (NRS) reported at the enrolling visit were
correlated to more dissatisfaction (t-test p<0.001).

Outpatients enrolled by pain clinicians were more likely to be dissatisfied, compared to other specialists or setting of
cares, especially among palliative care specialists and home-care, respectively.

Furthermore, patients with neuropathic/mixed pain, both background pain (p=0.007) or BTcP (Figure 1G, p=0.01),
were more likely to be dissatisfied in comparison with patients with nociceptive pain.

Regarding the distribution of satisfaction groups, according to the type of analgesic treatments used for the back-
ground pain at enrolling visit time, no differences were found in patients who were prescribed opioids (weak or strong) or
not, as well as adjuvant drugs. However, more dissatisfaction was detected in patients who were receiving NSAIDs/
paracetamol (p<0.001) (Figure 2A–D).

The duration of BTcP did not influence the satisfaction, as well as the presence of unpredictable or predictable BTcP
(Figure 2E). The presence of a high level of interference of BTcP on activities of daily living (ADLs) was correlated to
dissatisfaction with BTcP medication (p<0.001) (Figure 2F). A meaningful pain relief of BTcP was also correlated to
satisfaction with BTcP medication (Mann–Whitney test, p<0.001) (Figure 2G).

Regarding the drugs used for BTcP, the use of opioid drugs was correlated to more satisfaction (vs none or other
therapies, p<0.001). No statistical differences between morphine (all routes of administration) or fentanyl-based
compounds were found (p=0.765).

In conclusion, the multivariate analysis shown in Table 2 confirmed the following factors as related to a dissatisfaction:
young age, non-metastatic cancer stage, high Karnofsky performance status, the absence of anticancer treatment, the
NSAIDs/paracetamol use for background pain and a high BTcP interference in activities of daily living. The type background
and BTcP pain, resulted significative at univariate analyses, were not confirmed as significant in the multivariate one.

According with our records, in the large majority of dissatisfied patients, analgesic therapy was modified or not
confirmed (69.1%) at the time of enrolling visit.

Discussion
Patient satisfaction with treatment is an increasingly outcome measure that modulates the pain experience, while
assessing the quality and effectiveness of symptom management, especially for BTcP.11 Although several ancillary
analyses of the IOPS-MS study reported descriptive data about patients and pain treatment relationship,12,13 there are
some important data worth noting. The findings of this study provided key information regarding the factors influencing
the level of satisfaction with BTcP medication.

First, younger patients (<65 years), having with higher KPS, and without an advanced disease, resulted to be the least
satisfied population with ongoing BTcP treatment at the enrolling visit. This effect appears particularly noticeable in
those who are not receiving active cancer treatment. This is an important aspect to underline, because literature on the
prevalence, quality, and relief of pain in young adolescents and adults (AYA) patients is lacking. After having completed
medical treatment, cancer patients often suffer from pain that can impair the QOL and a substantial proportion of AYA
patients reported the need for support. This arises the question whether medical pain management is sufficient. Poor pain
control is frequently associated with impaired health-related satisfaction or other social aspects.14 However, these data
need to be better clarified with confirmatory studies. A systematic review on the quality of cancer pain management has
shown a 25% decrease in under-treatment of pain among cancer patients based on the Pain Management Index.15
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Table 1 Descriptive Data of Enrolled Patients

n (%)

Age
Mean (range) 64.6 (18–97)

Sex
Male 2103 (54.8)

Female 1737 (45.2)

Cancer type
Gastrointestinal (all) 1081 (28.2)
Thoracic 1024 (26.7)

Breast 428 (11.1)

Genitourinary 412 (10.7)
Head and neck 170 (4.4)

Gynecologic 166 (4.3)

Other 559 (14.6)

Cancer stage
Metastatic 3252 (84.7)
Locoregional 582 (15.2)

Unknown 6 (0.2)

Active oncological treatment
Yes 2895 (75.4)

No 818 (21.3)
Unknown 127 (3.3)

Karnofsky performance status
> 40 3046 (79.3)

≤ 40 794 (20.7)

Clinical setting
Oncologist 2012 (52.4)

Pain therapist 1120 (29.2)
Palliative cares 683 (17.8)

Radiotherapist 25 (0.7)

Service setting
Inpatient 1472 (38.3)

Outpatient 1298 (33.8)
Home cares 544 (14.2)

Day hospital 429 (11.2)

Hospice 97 (2.5)

Background pain NRS
Mean (range) 2.98 (0–4)

Number of daily BTcP
Mean (range) 2.38 (1–10)

BTcP therapy satisfaction
Dissatisfaction 1115 (29.0)

Satisfaction 2725 (71.0)

Total patients 3840
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A B C

G

FED

Figure 1 (A) Stacked bar charts exploring distribution in percentage of patients under vs over 65 years among the two groups of interests (dissatisfied vs satisfied). (B) Box
plot for age as continuous variable. Stacked bar charts exploring distribution in percentage of patients’ sex (C), cancer stage (D), KPS (E), active anticancer treatment (F) and
different BTcP type (G) among the two groups of interests (dissatisfied vs satisfied). Asterisks indicate statistically significant differences (p<0.05).
Abbreviations: KPS, Karnofsky performance status; BTcP, breakthrough cancer pain.

A B C

GFE

D

Figure 2 Stacked bar charts exploring distribution in percentage of different type of patients’ therapy for background pain, eg, NSAIDs/paracetamol (A), weak opioids (B),
strong opioids (C), and adjuvant drugs (D), among the two groups of interests (dissatisfied vs satisfied). Stacked bar charts of distribution in percentage of predictable vs not
predictable BTcP (E) and high or low interference of BTcP in ADLs (F) among the two groups of interests (dissatisfied vs satisfied). (G) Box plot for time of BTP resolution
among the two groups. Asterisks indicate statistically significant differences (p<0.05).
Abbreviations: BTcP, breakthrough cancer pain; ADLs, activities of daily living.
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Regardless of the meaning of this score, debated in literature one-third of patients still did not receive pain medication
proportional to their pain intensity level.16–19

Other considerations regard the setting of care. Outpatient patients evaluated by pain clinicians or patients in the
home care setting were more likely to be dissatisfied, compared to other specialists, or setting of cares.

In a study involving hospitalized patients receiving opioid therapy, 89% of patients reported having pain during the
preceding 24 h, and 42% reported pain scores >5.20 However, 85.5% of patients reported being “satisfied” or “very
satisfied” with their pain medication, and there was no correlation between pain intensity and patient satisfaction. This
finding could be explained by the fact that the patient in the hospital or in a specialized care environment can feel more
later for his condition and have a greater sense of well-being, regardless of the level of pain. A second possible
explanation is that the typology of the patients observed in these settings can experience difficult pain conditions or
may have concurrent symptoms that are perceived by the patient as a “total pain”, which includes physical, psycholo-
gical, and spiritual pain.21 In a previous analysis, it has been reported that variables associated with fast-onset BTcP are
represented by day-hospital and in-hospital places of visit with higher level of interference in comparison with other
settings.22 This phenomenon is easily explained because Time to maximum BTP intensity has obvious clinical implica-
tions for a timely therapeutic intervention and possible psychological input in asking for a medication.

About pain characteristics, we found that patients with neuropathic cancer pain (NCP) or mixed pain were less
satisfied with background pain or BTcP management in comparison with patients reporting nociceptive pain. These
results are in line with other reported data in literature.23 The prevalence of NCP has been reported to be as high as 40%
among cancer patients. The cited meta-analysis explored NCP etiologies. Sixty-four percent of NCP was caused by
cancer per se, and 20% by treatments such as chemotherapy, radiotherapy, and cancer surgery.24 NCP is chronic and
often manifests itself as persistent background pain with acute exacerbations of BTcP several times a day. BTcP is often
spontaneous, but can also be triggered by movement, touch, cold and heat. Moreover, opioids alone are often
ineffective, and the addition of adjuvant analgesics is essential.25 The American Society of Clinical Oncology guideline

Table 2 Univariate and Multivariate Analyses for Dissatisfaction. OR > 1 Means a Positive Correlation with Dissatisfaction for
the First Indicated Category of the Variables Included

Variables Univariate Analysis Multivariate Analysis

OR (95% CI) p OR (95% CI) p

Age
<65 vs ≥65 ys 1.38 (1.20–1.59) < 0.01 1.29 (1.12–1.50) < 0.01

Cancer stage
Locoregional vs metastatic 1.45 (1.19–1.78) < 0.01 1.53 (1.22–1.91) < 0.01

KPS
>40 vs ≤40 1.71 (1.42–2.07) < 0.01 1.63 (1.33–1.99) < 0.01

Anticancer treatment
No vs yes 1.35 (1.14–1.59) < 0.01 1.42 (1.19–1.69) < 0.01

Type background pain
Neuropathic/mixed vs nociceptive 1.23 (1.05–1.44) 0.01 1.17 (0.81–1.67) 0.41

Type BTcP
Neuropathic/mixed vs nociceptive 1.21 (1.04–1.41) 0.02 1.03 (0.72–1.48) 0.86

NSAIDs/paracetamol use
Yes vs no 1.68 (1.44–1.95) < 0.01 1.56 (1.34–1.82) < 0.01

BTcP interference ADLs
High vs low 2.46 (1.92–3.14) < 0.01 2.34 (1.81–3.01) < 0.01
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suggests that serotonin-norepinephrine reuptake inhibitors (SNRIs like duloxetine) should be the first drugs of choice
for NCP.26

The fourth key point about drug treatment was that most patients were satisfied or very satisfied with opioids
medications given for BTcP. The use of morphine and fentanyl preparation was significantly associated with a higher
level of satisfaction (satisfied and very satisfied) in comparison with other opioids or non-opioid analgesics. Moreover,
we also previously demonstrate that level of satisfaction was significantly associated with the use of fastest onset opioids,
especially fentanyl pectin nasal spray (FPNS).2,6,7,9

The last point is represented by the interference of BTcP with Activities of daily living (ADLs). Limiting BTcP will
allow patients to maintain their QOL as well as daily functioning. This data is strongly confirmed in literature.27 Tagami
et al analyzed the BTcP influence on general activities and pain management, demonstrating that BTcP has a negative
impact on general activities and pain management, as well as reported also in other papers.28–30

There are several limitations of this study. A limitation of demographic data analysis is represented by the fact that
study protocol did not include important variables like race, income, occupation, and education of enrolled patients.
According to the finding of the present study, current curative treatment, nonadvanced disease, and better performance
status may be at risk of under-treatment, also for BTcP.

Moreover, this is an unplanned with not pre-specified subgroup analysis of IOPS-MS study. Furthermore, we
underline that the study was carry out as observational research, with no control arm or randomized design. Several
patient selections or methodological biases can be considered (geographic, economic, attitudes of doctors towards
BTcP). However, the large number of patients enrolled and analyzed ensure the quality of the results displayed, that
clearly require other confirmatory data. In addition, patients’ satisfaction was reported by clinician based on a scale with
4 satisfaction variables (not satisfied, indifferent satisfied, satisfied, very satisfied). Discrepancies between patient and
staff evaluations related to the quality of care highlight the need to consider patient-reported outcomes in pain
management.

On the other hand, quality of data entry was guaranteed by sharing the definitions regarding BTcP characteristics
in an investigator meeting and continuous data monitoring by a web platform for which each center received
a specific investigator manual. This should guarantee about the quality of data gathered from the primary study.
The large number of patients recruited in different settings, however, reproduced exactly what is happening in the real
world.

At today, we know that patients’ perspectives on living with their health condition and its treatment or management
are most useful in medical evaluation when they are relevant to the regulatory decision and reliably measured. Patient-
reported outcomes (PROs) instruments facilitate the systematic collection of how patients feel, function, and survive as
valid scientific evidence to support the regulatory and healthcare decision-making process.31 When patient-reported
outcomes were used, pain management criteria were met for 93% of patients, compared with only 23% when medical
records were used, showing a discrepancy of perception between care teams and patients.32

Conclusions
Based on the findings of this study, we have identified five key points to be considered in the global pain management
that can impact on patients’ satisfaction to BTcP therapy: demographic data, setting of care, BTcP characteristics, BTcP
medication and interference of BTcP with ADLs.

A pilot study focused on the analysis of these five variables in relation to the level of patient satisfaction evaluated
according to reproducible standards could lead to the creation of a therapeutic diagnostic algorithm focused on the
recognition of the importance of the quality of life of our patients. In addition, PROs assessment in this type of studies is
challenging and prone to biases. On other hands, they certainly make clinical trial results more reliable and valuables,
adding patients’ perspective.
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