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Introduction: This study aimed to assess the percentage of patients treated according to the European Society for Medical Oncology (ESMO) 2018 guidelines for breakthrough cancer pain (BTcP) and the impact of guidelines adherence on patients' quality of life (QoL).



Methods: Adult opioid-tolerant patients diagnosed with BTcP and locally advanced or recurrent metastatic cancer with a life expectancy of >3 months prospectively were included. Patients were followed up for 28 days.



Results: Of 127 patients included, 37 were excluded due to the impossibility to establish adherence to the ESMO guidelines. Among the evaluable patients [51.1% female; with mean (SD) age of 66.4 (11.8) years], all were adherent. BTcP was diagnosed by the Association for Palliative Medicine algorithm in 47.8% of patients and by clinical experience in 52.2% of patients. The mean number of daily BTcP episodes ranged between 1 and 8, with a mean (95% CI) severity of 7.3 (7.0; 7.6) at week 0 and 6.2 (5.8; 6.6) at week 4. Time to maximum pain intensity was 3–15 min in 52.2% of patients, and BTcP lasted 30–60 min in 14.4% of patients at week 0 and 4.4% of patients at week 4. Mean (95% CI) treatment effectiveness was 6.6 (6.1; 7.1) at week 0 and 7.4 (7.0; 7.8) at week 4. Median (Q1–Q3) patients' global impression of clinical condition was 4.0 (4.0–4.0) at week 0 and 3.0 (2.0–3.0) at week 4.



Conclusion: A clear BTcP assessment and strict follow-up could be crucial to guidelines adherence and for patient's QoL.
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1 Introduction

Breakthrough cancer pain (BTcP) is an episode of severe pain that occurs in cancer patients with stable and adequately controlled background pain and requires careful assessment and appropriate management (1). BTcP has an overall pooled prevalence of 59% (2) and typical BTcP episodes are of moderate to severe intensity, rapid onset (brief time to maximum pain intensity between 3 and 15 min) (3, 4), and short duration (15–30 min/episode or even shorter) (1, 3). The frequency of BTcP episodes varies from 3 to 6 daily episodes to several times a week (3–5). Moreover, BTcP negatively influences physical and mental health (5, 6), significantly increasing depression and anxiety (4) and functional impairment (7).

The lack of a universally accepted definition, classification, and validated clinical assessment tools, makes BTcP management difficult (1, 8). For the diagnosis of BTcP, the Association for Palliative Medicine (APM) algorithm (also called Davies algorithm) (9), continues to be widely used in practice (1, 10), whereas the Assessment Tool-BAT (11) was validated to facilitate diagnosis, management, and periodic monitoring of BTcP patients. Moreover, conventional BTcP treatment is often suboptimum (12), since it includes oral morphine and other normal-release oral opioids, which show pharmacokinetics and pharmacodynamics that do not match the characteristics of most BTcP episodes, resulting in a delayed effect or ineffectiveness (3). Nevertheless, the ideal characteristics of a BTcP drug are: potent analgesia, rapid onset of action, short-lasting effect, minimum side effects, and easy administration (the parenteral route is not always possible in a home setting) (12). Furthermore, BTcP management and treatment can be unsuccessful due to a lack of patient awareness on the importance of treatment adherence (12).

European guidelines for the management of cancer pain, developed by the European Society for Medical Oncology (ESMO) (1), highlight that patients should be empowered and encouraged to openly discuss any suffering or adverse events and the efficacy of their treatment with their clinician. Clinicians should involve the patients in their pain management to improve pain relief through patient understanding and treatment assessment and prescribing (1). Regular patient self-reporting of pain intensity using validated assessment tools, such as the Numerical Rating Scale (NRS), is an essential step towards effective and individualized treatment. Moreover, patients should be appropriately informed about the treatment to be used, especially with the use of opioids (1).

The ESMO guidelines provide precise treatment recommendations for BTcP following a specific assessment of a BTcP episode (1): immediate-release opioids are recommended for BTcP that is opioid-responsive and for which background cancer pain management has been optimized; transmucosal fentanyl formulations for unpredictable and rapid-onset BTcP; and standard, normal-release oral opioids that include a slow-onset BTcP or a preemptive administration of oral opioids 30 min before a predictable BTcP episode triggered by known events. The current ESMO recommendation is to use fentanyl only for patients receiving doses of oral morphine equivalent to at least 60 mg, as this product has been tested in opioid-tolerant patients (13–17). Prescribing decisions need to be based on clinician understanding and experience, product cost and availability, individual patient needs and wishes, and the ability of patients or caregivers to administer the medication (18).

Increasing adherence to ESMO guidelines could be the key to clarifying to the oncology community the gain in patient assessment and management, and to patients the importance of the best treatment for their BTcP. The present study was designed to assess the percentage of patients treated according to the ESMO guidelines (1) for BTcP management in Europe and the impact of adhering to these treatment guidelines on patients' pain relief and quality of life (QoL).



2 Materials and methods


2.1 Study population and design

This was a prospective, observational, international, multicenter study, providing insights into BTcP management across four European countries: Italy, Spain, Poland, and Czech Republic. The study was carried out from 11 August 2020 (first patient in) to 28 September 2021 (last patient out).

At enrollment into the study, adult patients (>18 years) had to have a diagnosis of locally advanced or recurrent metastatic cancer (histologic or cytologic diagnosis) with a life expectancy of >3 months, an Eastern Cooperative Oncology Group (ECOG) performance status with a score of ≤2, and a diagnosis of BTcP as assessed by the investigator. Moreover, included patients had to be opioid-tolerant, receiving doses of oral morphine of at least 60 mg. Patients were excluded from the study if they had a previous or current history of a clinically significant neurological or psychiatric disorder and/or any current substance abuse or dependence that, according to the investigator's judgment, could impair the study results and if they had a medical condition or situation complicating the collection of data. Patients who had been taking antidepressants and/or drugs acting on pain and who took them on a regular basis during the observation period could be enrolled in the study.

A total of 19 investigational sites enrolled patients. Site investigators were duly selected using a study specific feasibility questionnaire and after that they underwent a pre-study visit to better assess their experience and capabilities; clinical experience in the recognition of BTcP (based on its principal characteristics: high intensity, short time interval between onset and peak intensity, short duration, potential recurrence over 24 h and non-responsiveness to standard analgesic regimes) and its management (knowledge and use of ESMO Clinical Practice guidelines) were taken into main account. In this observational study, BTcP was diagnosed by physician at study inclusion using either the APM algorithm (47.8% of adherent patients) or the clinical experience (52.2% of adherent patients). Once enrolled, all patients were followed for up to 28 days (4 weeks). The follow-up alternated between on-site visits (screening at week 0, visit 1 at week 2 and visit 2 at week 4) and remote visits (telephone contact 1 at week 1 and telephone contact 2 at week 3). BTcP assessment, together with the other study assessments (i.e., Charlson Comorbidity Index, Eastern Cooperative Oncology Group, check of oncological status/concomitant treatments/adverse events, and patient's diary check), were performed at all on-site visits. All patients responded to the Adapted Assessment Tool-BAT and EORTC QLQ-C30 questionnaires at all planned visits, while the PGIC (Patient Global Impression of Change) was assessed only at on-site visits.

The study was conducted in accordance with the Declaration of Helsinki, Ethical Principles for Medical Research Involving Human Patients, applicable Good Clinical Practice principles (19) and Good Pharmacoepidemiology Practice (20). Notification in writing of ethical approval was obtained from the Institutional Ethics Committee and Regulatory Authority before study initiation, as applicable. All patients signed the informed consent form.



2.2 Outcomes

The primary endpoint was the percentage of adherent vs. (vs.) non-adherent patients to BTcP treatment according to the ESMO 2018 guidelines (1), in the four weeks of observation (visit 2).

Patients were considered adherent to ESMO guidelines (1) if the following criteria were met throughout the observation period (4 weeks): (1) if patients used immediate-release opioids for BTcP, were opioid-responsive, and their background pain management had been optimized; (2) if patients used transmucosal fentanyl formulations for unpredictable and rapid-onset BTcP; and (3) if patients used standard normal-release oral opioids that included a preemptive administration of oral opioids approximately 30 min before a predictable BTcP triggered by known events. According to ESMO guidelines (1), an optimized background management incorporated primary antitumor treatments, interventional analgesic therapy and non-invasive techniques (psychological and rehabilitative interventions).

BTcP assessment by the APM algorithm (9), BTcP assessment by the adapted Assessment Tool-BAT (11), patients' QoL, and patients' global impression of clinical condition were also evaluated.

QoL was assessed by the European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire of Cancer Patients (QLQ-C30) and patients' global impression of clinical condition was assessed by the Patient Global Impression of Change (PGIC). PGIC is a 7-point scale, from very much improved (1) to very much worse (7), with 4 meaning no change.



2.3 Statistical analysis

Statistical methods were mainly descriptive or focused on the confidence interval (CI) estimation. All variables were analyzed descriptively with appropriate statistical methods: categorical variables by frequency tables (absolute and relative frequencies) and continuous variables by sample statistics [i.e., mean, standard deviation (SD), 95% CI of the mean, minimum, median, quartiles (Q1; Q3) and maximum]. SAS® version 9.4 was used to analyze the data sets.




3 Results


3.1 Patient characteristics

Study duration was approximately 13 months. A total of 131 patients were enrolled in the study and 127 patients were included in the evaluable set population (2 patients were screening failures, and 2 patients were excluded because their informed consent forms and patient charts were lost with no possibility to perform adequate clinical monitoring checks). Although all 127 patients fulfilled the inclusion criteria, 37 patients were excluded from the evaluable set population because it was not possible to establish their adherence to the ESMO guidelines: BTcP treatment was not reported in 4 patients, the observational period was less than 4 weeks in 17 patients, background pain treatment was not reported in 11 patients, and BTcP episodes were not reported during the study period in 5 patients (Table 1). As such, 90 (100%) patients included in the evaluation set population were determined adherent to the ESMO guidelines and analyzed for BTcP management and the impact of adhering to ESMO guidelines on their QoL.


TABLE 1 Patients disposition.

[image: Table 1]

Adherent patients split roughly evenly in terms of sex (51.1% female) and were a mean (SD) age of 66.4 (11.8) years. Patients had a median (Q1–Q3) Charlson Comorbidity Index (CCI) of 6.0 (3.0–8.0) (Table 2), ECOG performance score of 1.0 (1.0–2.0), and NRS of 4.5 (3.0–6.0). A total of 69 (76.7%) of adherent patients reported any medical history still present at inclusion in the study. Among these patients, 47.8% had hypertension. Moreover, a total of 92 locations of primary tumor were reported at week 0, located mainly in the colon and rectum (15.2% of locations) and the lung (15.2% of locations). The 64.7% of patients had a metastatic disease at study entry; metastases were located mainly in the bone (39.2%), lung (20.7%) and liver (14.1%). A total of 52.2% of patients were under chemotherapy treatment.


TABLE 2 Baseline characteristics of adherent patients.
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Overall, 84.4% of adherent patients had concomitant treatments (68.4% of them for alimentary tract and metabolism) and 16.7% of adherent patients took non-pharmacological treatments (60.0% of them underwent psychotherapy) (Table 3). A total of 73.3% of patients received rapid-onset opioids (ROOs). All adherent patients received background pain treatment, mainly fentanyl (51.1% of patients) and buprenorphine (27.8% of patients).


TABLE 3 Patients’ previous and concomitant treatments description.
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3.2 BTcP assessment

BTcP assessment at week 0 and week 4 is presented in Table 4. All patients received treatment for BTcP at week 0 and 97.8% were treated at week 4. BTcP was diagnosed either by the APM algorithm in 47.8% of patients or by clinical experience in 52.2% of patients at week 0. At week 0, BTcP was spontaneous or idiopathic in 45.6% of patients, and the origin of pain was somatic nociceptive in 37.8% of patients. BTcP was predictable in 47.8% of patients. The mean number of daily episodes ranged from 1 to 8 at week 4 vs. 3–56 at week 0. The time to maximum pain intensity (onset time) was 3–15 min in 52.2% of patients and longer than 15 min in 36.7% of patients at week 0. Similar results were observed at week 4. Moreover, the main BTcP trigger was activity/movement both at week 0 and at week 4 in 36.7% and 35.6% of patients, respectively (Figure 1A). The main BTcP locations were the abdomen in 33.3% of patients both at week 0 and week 4, and the lumbar region in 28.9% of patients at week 0 and 30.0% of patients at week 4 (Figure 1B).


TABLE 4 BTcP assessment in adherent patients at week 0 and week 4.
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FIGURE 1
BTcP trigger (A) and location (B) at week 0 and week 4. BTcP, breakthrough cancer pain.




3.3 BTcP assessment using the adapted assessment tool-BAT

BTcP assessment using the adapted Assessment Tool-BAT at week 0 and week 4 is presented in Table 5. A total of 44.4% of patients indicated that a typical BTcP episode lasted 5–15 min at week 0. A trend towards a decrease in patients reporting durations of 30–60 min (14.4% of patients at week 0 vs. 4.4% of patients at week 4) and increase in patients reporting durations of 15–30 min (18.9% of patients at week 0 vs. 30.0% of patients at week 4) was observed. Patients characterized the severity of a typical BTcP episode with a mean (95% CI) of 7.3 (7.0; 7.6) at week 0 and 6.2 (5.8; 6.6) at week 4 [scale ranges from 0 (no pain) to 10 (pain as bad as you can imagine)]. Distress caused by BTcP was reported with a mean (95% CI) value of 7.5 (7.1; 7.8) at week 0 and 6.1 (5.7; 6.6) at week 4 [scale ranges from 0 (not at all) to 10 (very much)]. Concerning how much BTcP stopped patients from living a normal life [ranging from 0 (not at all) to 10 (very much)], a mean (95% CI) value of 6.8 (6.4; 7.2) was reported at week 0 and of 6.1 (5.6; 6.5) at week 4. Patients assessed the effectiveness of the painkiller they normally used for BTcP with a mean (95% CI) value of 6.6 (6.1; 7.1) at week 0 and of 7.4 (7.0; 7.8) at week 4 [scale ranges from 0 (not at all effective) to 10 (completely effective)]. A total of 32.2% of patients indicated that the painkiller they used for BTcP had a meaningful effect after 0–10 min and 28.9% of patients after 10–20 min at week 0. At week 4, 36.7% of patients indicated that the painkiller they used for BTcP had a meaningful effect after 0–10 min and 36.7% of patients after 10–20 min.


TABLE 5 BTcP assessment by the adapted assessment tool-BAT in adherent patients at weeks 0 and 4.
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3.4 Quality of life of patients with BTcP

QoL was assessed by the EORTC QLQ-C30 questionnaire using three scales: global health status, and functional and symptoms scales. Regarding global health status [range from 1 (very poor) to 7 (excellent)], a median (Q1–Q3) value of 4.0 (3.0–4.5) was reported by patients at week 0 (Figure 2). The median (Q1–Q3) value for functional scales [range from 1 (not at all) to 4 (very much)] was 2.1 (1.8–2.5), whereas the median (Q1–Q3) value for symptom scales [range from 1 (not at all) to 4 (very much)] was 1.9 (1.7–2.1), both at week 0. Similar values were reported at week 4 (Figure 2). The median (Q1–Q3) PGIC of clinical condition was 4.0 (4.0–4.0) (no change) at week 0 (N = 89) and 3.0 (2.0–3.0) (minimal improvement) at week 4 (N = 88).


[image: Figure 2]
FIGURE 2
QoL of patients with BTcP assessed by EORTC QLQ-C30. BTcP, breakthrough cancer pain; QoL, quality of life; EORTC QLQ, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.





4 Discussion

ESMO guidelines offer recommendations on BTcP treatment, and increased guidelines compliance should improve assessment and management of BTcP in cancer patients (21). Therefore, this study aimed to assess the adherence to ESMO guidelines for BTcP management and the impact of adherence on patients' QoL.

Adherence to ESMO guidelines (1) was defined as compliance with treatment guidelines for BTcP throughout the observation period (4 weeks). Following these criteria, adherence in our study was 100% as all 90 patients in our sample adhered to the ESMO guidelines. This level of adherence was higher than expected considering previous studies in which the implementation of guidelines for BTcP was assessed. In one study carried out in Spain, it was found that local clinical practice guidelines for the treatment of BTcP were the most known (97% of clinicians), followed by ESMO guidelines (63% of clinicians); a total of 85% of the respondents reported following BTcP management recommendations, and 86% of these relied on local guidelines. Adherence to BTcP treatment recommendations was high, ranging from 76% to 92% (22). In contrast, a survey conducted in 180 Korean clinicians concluded an overall lack of adherence to the guidelines, with a surprising 40% of patients not receiving any prescription for BTcP (21).

In the current study, a total of 37 patients were excluded from the evaluable set population because it was impossible to establish their adherence to ESMO guidelines. In 20 of them, there was missing information about background or BTcP, thus making any evaluation impossible; the other 17 patients had an observation period of less than 4 weeks. It is possible that in the case of these patients, missing data could be due to a lack of adherence since patients and clinicians may not have complied with ESMO guidelines. Thus, in a worst-case scenario the compliance could drop to 70%.

Following the ESMO guidelines, clinicians should involve patients in BTcP pain management (1). Patients' adherence to pain treatment is crucial to obtain the best control of this symptom. Additionally, adherence to guidelines by the clinician allows patients the highest probability of pain control. The high adherence observed in our study could be because clinicians were more adherent to ESMO guidelines precisely because they participated in the study and knew that the primary objective was the rate of adherent patients. Thus, reinforcing the need to encourage clinicians to comply with ESMO guidelines. Indeed, the importance of educating clinicians in this regard was previously reported (23). Also, it should be considered that patients were closely followed up during the study period, with weekly visits or phone contacts. This level of close monitoring of such a difficult-to-treat symptom and a proactive approach could be crucial to a tailored and more effective treatment of pain. Previous experiences with weekly nurse monitoring and patient's empowerment demonstrated improvement of several symptoms in cancer patients, of which pain was one (24).

Moreover, the correct diagnosis of BTcP and the knowledge of a patient's symptoms leads to appropriate and individualized treatment for each patient. Although the APM algorithm for the diagnosis of BTcP is widely used in clinical practice, only half of the patients were diagnosed using this tool. The other half was diagnosed by the oncologist's clinical experience. Therefore, proper knowledge of BTcP symptoms and patients' characteristics improves the management of pain. In our sample, BTcP was mainly idiopathic (46% of patients), and the origin of pain was mainly somatic nociceptive (38% of patients). The current definition of BTcP indicates that pain episodes are usually severe (1), and in our study, BTcP episodes were characterized by patients as moderate to severe at the beginning of the study, suggesting that patients were well diagnosed. Moreover, the fact that 17% of adherent patients took non-pharmacological treatments, mainly psychotherapy, suggests the need for a comprehensive and holistic approach to pain management (25, 26).

The number of daily episodes reported at inclusion varied from 1 to 8, similar to that reported in other studies (3, 4). Some studies reported a frequency ranging from 3 to 6 daily episodes and others from 1 to 10 daily episodes (27). In this regard, a correlation between a higher number of BTcP episodes with age, head and neck cancer, higher Karnofsky levels, background pain intensity, predictable BTcP, and fast onset was observed (27). On the other hand, in our study, a typical BTcP episode lasted mainly 5–15 min, although some patients reported a duration of 30–60 min or >60 min. Previous surveys reported that the mean duration of untreated BTcP episodes was 30–60 min (3, 28, 29). However, the duration of BTcP episodes decreased during the 4 weeks of the study, possibly witnessing that with an adequate management of BTcP one may also decrease the duration of the pain episodes. Furthermore, the level of distress caused by BTcP tended to decrease along the study period, suggesting a possible learning by patients to manage BTcP and/or a more careful approach by the clinician.

Regarding BTcP treatment, patients reported a high level of opioid effectiveness. In that sense, a recent study reported that 71% of patients were satisfied with their BTcP treatment and that the use of opioid drugs correlated statistically to more satisfaction (vs. none or other therapies) (30). Previously, it was also demonstrated that the level of satisfaction was significantly associated with the use of ROOs (1, 29, 31, 32), which is consistent with our observation that ROOs were used by 73% of adherent patients and a meaningful effect was observed after 0–20 min.

Considering QoL, results from the BEST study showed that an adequate management of BTcP can improve a patient's health-related QoL assessed by EORTC QLQ-C15-PAL, Pittsburgh Sleep Quality Index, and the Edmonton Symptom Assessment System, after 28 days of observation (33). In our study, QoL assessed by the EORTC QLQ-C30 seemed to have not improved along the observational period. It should be noted that one reason for the lack of QoL improvement was the inclusion of patients in different phases of their cancer treatment journey, thus not all patients were captured in the same oncological setting. Also, the short duration of the observational period (4 weeks) could be insufficient to observe substantial changes in QoL domains. However, although the QoL seemed to not improve during the observational period, patients’ global impression (PGIC) of BTcP showed a tendency to improve and the pain severity and the level of distress decreased, showing a relief of the patients' pain.

One of the limitations of our study could be that in about half of the patients the BTcP was diagnosed through physician clinical experience, meaning not using a diagnostically validated or disease-specific instruments, potentially leading to a not truly correct diagnosis. In addition, another limitation of this study concerns the absence of a formal sample size calculation due to the lack of data related to ESMO 2018 guidelines adherence. We are aware that the present study does not have enough power to assess the impact of adhering to the ESMO guidelines and that the statistical methods are only descriptive, with no insights on association between adherence to the ESMO guidelines and impact on pain relief and quality of life, but the study is however very informative of pain control and management in a real word setting. An in-depth description of adherent patients shows that good management of the disease can bring benefits. Furthermore, although the number of 300 patients was judged as substantially adequate to describe a population of patients with BTcP to assess the consistency with the recognized guidelines of treatment, a total of 131 patients was finally enrolled. This was due to the very low enrolment rate during the COVID-19 pandemic.

Due to the restrictiveness of the inclusion criteria, the external validity of the study results may be limited beyond outpatients with ECOG performance status from 0 to 2. Although a lower number of patients than planned were included, it was sufficient to assess the objectives. On the other hand, to avoid selection bias, recruitment was consecutive across different centers and countries. Even though more than half of the patients in this study were enrolled in Poland (63% of patients), the compliance to treatment guidelines was high in all the involved countries, reflecting a high quality of clinical practice. Moreover, representative sites were selected within this country to reflect the full range of settings managing BTcP patients.

Nevertheless, we strongly think our trial demonstrates the need to raise awareness about the BTcP treatment and its correct identification. Even in a well selected group of physicians, having experience in the management of cancer patients with pain, the definition of BTcP has been relaxed, in that a few patients indicated a high number of BTcP episodes per day, which is not often consistent with the definition of BTcP itself.



5 Conclusion

In conclusion, if a patient is properly diagnosed and educated to recognize BTcP episodes and closely follow-up by the clinician (i.e., weekly), BTcP can be properly treated, with a possible improvement in management and patients' impression of change. Therefore, clear assessment and strict follow-up of patients by means of clinical visit and phone call could be crucial to comply with ESMO guidelines.
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