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Abstract

Purpose: Breakthrough Pain (BTP) observed in up to 66% of cancer patients, is more common in patients with advanced cancer stages and is usually associated with 
a poor prognosis.

The objective of this study was to evaluate the quality of life and control of associated symptoms of cancer patients with breakthrough pain (BTP) after a one-month 
follow-up in pain and palliative care units and measure the associated cost savings after our intervention.

Methods/patients: A one-month observational prospective study was designed. Eight Spanish pain units, eight palliative care units, and one oncology department 
participated. On baseline and one-month visit, the Edmonton Symptoms Assessment Scale (ESAS), Brief Pain Inventory (BPI) and the quality of life (EORTC QLQ-C30, 
version 3) were assessed. The direct medical and non-medical costs fi xed and variable and the indirect costs of the patient and the caregivers were evaluated and 
published previously. Factors related to cost and quality of life, were identifi ed using Linear Generalized Models (LGM) type gamma and logistic link. Participants were 
oncologic patients with BTP, older than 18 years, with controlled background pain.

Results: A total of 152 patients with a mean age of 66.8 years (95% CI 64.8-68.8), and 65.8% males were included. All symptoms (ESAS) were signifi cantly improved 
(p<0.05) from baseline to one month of follow-up. BPI dimensions and all functional and symptoms dimensions of EORTC QLQ-30 were also improved in one month 
(p<0.01). An improvement in EORTC QLQ-30 global health status-quality of life was associated with a reduction in overall BTP costs.

Conclusions: Cancer patients improved their quality of life and cancer associated symptoms in only one month of treatment in pain and palliative care units, and this 
improvement leads to signifi cant BTP cost savings.
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Introduction

Breakthrough Pain (BTP) is observed in up to 66% of cancer 
patients but is also frequent in non-cancer patients with 
background pain of other etiologies. BTP is more common in 
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advanced cancer stage patients and is usually associated with a 
poor prognosis [1-3].

BTP was defi ned in 1990 by Portenoy, et al., as a “transient 
exacerbation of pain that occurs either spontaneously, or in 
relation to a specifi c predictable or unpredictable trigger, 
despite relatively stable and adequately controlled background 
pain”[4]. The intensity of BTP is severe and of short duration, 
usually lasting fewer than 60 minutes and appearing 3-5 times 
a day [1,5,6].

BTP has a very signifi cant impact on the quality of life of 
patients and has been described as associated with a high use 
of healthcare resources [7,8].

Real-life studies about the costs of BTP in cancer patients 
are scarce, and no prospective ones have been conducted in real 
world BTP patients [9-11]. Obtaining information about the real 
costs of BTP in cancer patients was the primary objective of the 
main study, and cost of illness results obtained were recently 
published [12]. The total BTP cost per patient was estimated at 
2941.60 euros per month, where 88% resulted direct medical 
costs, 5% non-medical direct costs, and 7% indirect costs due 
to loss of productivity. From the multivariate analyses a better 
baseline EORTC QLQ-30 quality of life score, was associated 
with lower overall BTP costs [12].

The objective of this new analysis was to measure the 
improvement in symptom control and the EORTC QLQ-C30 
quality of life after the intervention of pain and palliative units, 
and the relationship of both with cost savings [13,14].

Methods

Study design

This was a prospective observational study with one month 
of patient follow-up. Two visits (baseline and one-month) 
were completed. On days 1, 3, 5 and 7, the patient was either 
visited or contacted by phone, depending on their status. 

Selection criteria

The patients were included between April 2015 and March 
2016 in 17 hospitals from 16 Spanish provinces. The study was 
completed in eight pain units, eight palliative care units and 
one oncology department.

The investigators selected the fi rst ten consecutive patients 
visiting the clinic who met the selection criteria. 

Oncologic patients of any race and gender, older than 18 
years with controlled background pain with a diagnosis of BTP 
and ambulatory when selected, were included in the study. BTP 
could be newly diagnosed (BTP naïve patients) or the patient 
could attend the visit with BTP on follow-up. Patients were 
excluded if they had cognitive impairment, were severely 
affected by their underlying disease or were uncooperative, or 
unable to complete the study questionnaires.

BTP was defi ned according to the criteria of Portenoy, et al., 
as: the presence of persistent background pain lasting twelve 

or more hours per day during the week before the evaluation 
or which would exist if treatment were not taken, which is 
adequately controlled, i.e., there is no pain or mild pain with 
an intensity score on the ten-point visual analogic scale of 
four points or fewer in the last week. The patients must exhibit 
transient exacerbations of pain [6].

Sociodemographic and clinical variables

The variables recorded were: date of birth, gender, weight, 
height, socioeconomic level (low: incomes of less than 2/3 of the 
mean salary, 15000Euros; middle: incomes of between 2/3 and 
twice the mean salary, >15000Euros and <45000Euros; or high: 
incomes of higher than twice the mean salary, >45000Euros), 
and Karnofsky Performance Status [15]. Information was 
collected about the patient’s clinical history, the type of cancer 
and date of cancer diagnosis. Information collected about the 
main characteristics of BTP are described in Table 1. 

Table 1: Breakthrough Pain characteristics of participant patients.

 BTP characteristics N %

When breakthrough pain started First episode 69 45.4

 Patient under follow-up 83 54.6

Form of onset Gradual 71 46.7

 Sudden 81 53.3

Intensity Mild 0 0

 Moderate 36 23.7

 Severe 85 55.9

 Unbearable 31 20.4

Is BTP increased by any event? No, spontaneous 77 50.7

 Yes, incidental 75 49.3

When does BTP predominantly occur? At night 14 9.2

 In the daytime 43 28.3

 Unrelated 95 62.5

Indicate how BTP occurs Unpredictable 101 66.4

 Predictable 51 33.6

Type of pain Somatic 36 23.7

 Visceral 34 22.4

 Neuropathic 13 8.6

 Mixed 58 38.2

 Unknown 11 7.2

Assessment of the study objectives

1) Patients were asked to complete four questionnaires 
at the baseline visit and at the one-month visit: 
The Edmonton Symptoms Assessment Scale (ESAS) 
evaluating 10 symptoms intensity, was used to measure 
other associated symptoms in the past week (Figure 
1). The patient scored 0 to 10 points for each symptom 
and a higher score represented a worse status [16,17]. 
A difference of 1.2cm (95% CI 0.9-1.5) between the 
baseline and one-month score was considered of clinical 
signifi cance [16]. It was considered the symptoms 
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controlled when all ten symptoms scores were under 
fi ve points in the ESAS scale.

2) Patients completed the Brief Pain Inventory (BPI) 
to assess the severity of pain and the impact on 
patient functionality. The patients completed the 12 
BPI questions with scores between 0 and 10 points. 
BPI results were displayed in two dimensions: pain 
intensity dimension score, and the impact on daily 
living activities dimension. A higher score represented 
higher pain intensity or higher impact on daily living 
activities [18].

3) Quality of life of the patients was measured with the 
EORTC QLQ-C30 version 3 questionnaire specifi c 
for patients with cancer. The patients completed 30 
questions, the fi rst 28 with four possible answers, and 
questions 29 and 30 with seven possible answers. The 
scores on the questionnaire were calculated following 
the instructions and programming of the owners of the 
questionnaire (http://groups.eortc.be/qol/eortc-qlq-
c30org). Results were obtained in a range from 0 to 100 
points. In order to defi ne the clinical signifi cance of the 
changes observed, a mean score difference of 5-10 was 
considered as small but clinically noticeable change for 
patients, a change between 10 and 20 as moderate and 
above 20 as a large clinical change [19,20]. On the fi ve 
functional scales and the global health score, a higher 
score represented a higher level of functioning and 
quality of life. A higher score in the eight symptoms 
scales and the fi nancial diffi culties question, meant a 
worse status [13,14,21]. 

Treatment

The effect of protocolized intervention of pain and palliative 
units on symptom control and improvement of quality of 
life was measured. This protocol consists on systematic 
measurement of symptoms (ESAS) and measurement of 
patient’s quality of life and pain control (BPI). Information was 
collected on current treatments for BTP to allow the cost of 
illness to be evaluated [12]. Additionally, any medications, even 
for chronic pain, the patient was receiving at the time of the 
visit and during the month of follow-up were recorded.

Recording of costs

Patients completed a resource use diary card for the 30-day 
follow-up. The number of visits and hospital admissions, and 
the consumption of non-healthcare resources and treatments 
due to or related to breakthrough pain were collected. The 
doctors confi rmed the data recorded by patients in the diary 
and transcribed them to the study case report form. Results of 
this analysis were previously published [12].

Sample size calculation 

The principal objective of the project was to calculate the 
cost of illness of BTP in oncologic patients. In one study on 
patients with breast cancer, monthly cost was estimated 
at 1489euros. For a standard deviation of 250euros, a 95% 
confi dence interval and a precision of 41.68euros, it was 
estimated that a sample of 140 patients yield a power of 80% 
[22]. Data detailed in this manuscript refers to the analysis of 
clinical evolution of the patients in the same sample for what 
the sample size was appropriate.

Statistical analysis

A descriptive analysis was completed. Comparisons between 
qualitative variables were made using the Fisher test or Chi2 test. 
The Student t-test was used to compare independent groups 
in the case of quantitative variables. When the differences in 
the quality of life as a function of different characteristics were 
evaluated, the factorial analysis of variance model was applied, 
implementing the Bonferroni or Games-Howell correction, 
depending on the homogeneity of the variances, for the control 
of the error from multiple comparisons.

The cost of illness study was performed by measuring direct 
medical costs (hospital and drug costs), direct nonmedical 
costs, and indirect costs. Medical costs were associated with 
resource consumption and were calculated by multiplying the 
number of resources used by unit cost. Unit costs of healthcare 
resources, diagnostic tests and treatments were obtained by 
taking the average value of the prices obtained in the offi cial 
bulletins of public prices and tariffs of the autonomous 
communities of Andalusia, Castile and Leon, Catalonia, Galicia, 
Madrid and the Basque Country, and the Oblikue health care 
cost database [23]. Results of the cost of illness analysis were 
previously published [12].

A multivariate analysis was performed to identify factors 
related to cost and quality of life, and baseline characteristics 
of the patients that could be associated independently with an 
increase or decrease in these factors. Generalized Linear Models 
(GLM) were used, a generalization of least-squares linear 
regression that allows the response variable to follow non-
normal distributions [24]. The GLM family was selected by the 
AIC statistic using the R statistical package. Thus, multivariate 
analyses were carried out with GLM in which total cost was 
included as the dependent variable, using sociodemographic 
and clinical information (gender, age, initial QoL, QoL increase, 
main drug, type of onset of BTP) as co-variables. The values 
of the dependent variable, total cost, were log-transformed 
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Figure 1: ESAS symptoms scale improvement from baseline visit to one month of 
follow-up.
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to adjust them to the models. The statistical signifi cance level 
was set as 0.05. The SPSS version 23.0 statistical package was 
used for the analysis.

Ethical standards

The study was approved by the Clinical Research Ethics 
Committee of Hospital Universitario de La Princesa, Madrid 
(Spain) with code number 2488. All procedures performed in 
the study were in accordance with the ethical standards of the 
institutional and national research committees and with most 
recent version of the Helsinki declaration. Written informed 
consent was obtained from all individual participants included 
in the study.

Results

A total of 152 patients were included in the study. Fourteen 
patients withdrawn from the study: by medical decision in two 
cases (1.3%); in two cases the patient decided not to continue 
in the study (1.3%); four patients (2.6%) were lost to follow-
up and six patients died during the study (3.9%). Each center 
included an average of nine patients (95% CI 7-11).

Demographic data and cancer history

In table 2 the demographic and medical history 
characteristics are described. The mean age was 66.8 years 
(95% CI 64.8-68.8). The Body Mass Index (BMI) was 24.6kg/
m2 (95% CI 23.9-25.2). Cachexia was observed in 10.3% (15 
patients), those with BMI <20kg/m2 [25].

At study entry 59.8% (91 patients) were on cancer treatment. 
Time from diagnosis of the cancer to study entry was 2.4 years 
(95% CI 1.9-3), with a median of 1.2 years. This information 
was not recorded in 18 patients (11.8%). No differences were 
observed in the time from cancer diagnosis between newly BTP 
diagnosed patient and patients on BTP follow-up (p=0.361).

Characteristics of BTP

A total of 69 patients (45.4%) presented their fi rst BTP 
episode when they were included in the study (naïve). The 
mean number of episodes of BTP per day was 3.1(95% CI 2.8-
3.4), with a median of three episodes. The mean duration of 
BTP was 30.6minutes (95% CI 24.8-36.4), with a median of 20 
minutes. Table 1 summarizes the characteristics of BTP.

The treatment for BTP was in 81.2%(173 patients) fentanyl, 
morphine was administered to 8%(17 patients), metamizole 
in 4.2%(9 patients), tramadol in 2.8%(6 patients), oxycodone 
in 1.4%(3 patients), paracetamol in 1.4%(3 patients), and 
diclofenac and desketoprofen in 0.5%(1 patient). In nine 
patients the treatment was modifi ed in the follow up to increase 
the dose or to use fentanyl.

Evaluation of symptoms intensity-ESAS scale

Prevalence of ESAS symptoms were: Pain 98%(144); 
tiredness 95.9%(141); nausea 56.8%(83); depression 74.8 
(110); anxiety 74.8%(110); drowsiness 73.5%(108); lost 
appetite 88.4%(130); well-being affected 99.3%(146); dyspnea 
46.9%(69); diffi culty sleeping 82.3%(121). All ESAS symptoms 
were controlled in 3.4%(5) patients at baseline, and in 32.6(33) 
at one month of follow-up.

Comparing males and females at baseline visit, signifi cant 
worst scores (p<0,01) were observed in females in tiredness 
(mean difference 2.1, 95% CI 1.2-3), nausea (mean difference 
1.7, 95% CI 0.8-2.6), depression (mean difference 2, 95% CI 
1-3), anxiety (mean difference 2.3; 95% CI 1.3-3.4), drowsiness 
(mean difference 1.4; 95% CI 0.5-2.2) and appetite (mean 
difference 1.3; 95% CI 0.2-2.3).

Figure 1 shows the mean ESAS scores at baseline visit 
and one month of follow-up. All the symptoms signifi cantly 
improved in one month of follow-up (p<0.05) with no 
difference by gender. The differences were calculated in 136 
valid cases.

Brief pain inventory (BPI)

The baseline mean score on the BPI pain intensity dimension 
was 4.9 points (95% CI 4.7-5.1). Signifi cant reduction of  the 
pain intensity dimension score was observed at the one-month 
visit, with a mean improvement of 1.8 points (95% CI 1.5-2.2), 
with 136 valid cases (p<0.0001). All items on BPI pain intensity 
dimension signifi cantly improved (p<0,0001), maximum 
intensity in the last 24 hours (2.9; SD 2.6), minimum intensity 
in the last 24hours (1; SD 2.4), mean intensity (1.5; SD 2.2), and 
actual pain intensity (1.8; SD 3.2).

The baseline mean score on the impact on the daily living 
activities dimension of the BPI was 6.1 points (95% CI 5.8-6.5). 

Table 2: Baseline demographics and clinical characteristics of participant patients.

N= 152 N %

Sex Male 100 65.8

 Female 52 34.3

Socio-economic level Low 27 18.2

 Middle 106 71.6

High 15 10.1

Unknown 4

Primary cancer location Gastrointestinal 35 23

Lung 34 22.4

Breast 14 9.2

Prostate gland 8 5.3

Other locations 61 40.1

Metastases presence Yes 97 63.8

Karnofsky Performance Status 20 1 0.7

30 2 1.3

40 10 6.6

50 28 18.4

60 32 21.1

70 33 21.7

80 31 20.4

90 14 9.2

100 1 0.7
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The score also improved at the one-month of follow-up, with 
a mean of 1.7 points (95% CI 1.3-2.1), p<0.0001.

In patients with fi rst episode of BTP and patients observed 
in the visit on follow-up, BPI evolution was compared. On 
baseline visit the scores were comparable on pain intensity 
BPI dimension (p=0.644) and impact on daily living activities 
BPI dimension (p= 0.187). In the BPI pain intensity dimension 
the improvement was signifi cantly higher in naïve patients 
(p<0.0001) 1.5 points better (95% CI 0.8-2.2). In the BPI impact 
on daily living activities dimension the improvement was also 
signifi cantly better for naïve patients, 1.5 points better (95% CI 
0.8-2.3), p<0.0001.

EORTC QLQ-30 version 3 questionnaire

Figure 2 shows the scores on the fi ve functional scale of the 
quality of life on baseline and one-month visit in BTP naïve 
patients and those on BTP follow-up, as well as the reference 
values for patients with any type of cancer (reference EORTC 
cancer patients, n= 6709) aged from 60 to 69 years [13,14]. The 
fi gures were calculated over 136 valid cases.

Global health status (quality of life) and all fi ve EORTC 
QLQ-C30 questionnaire dimensions signifi cantly improved in 
one-month of follow-up (p<0.001). A mean of 17% (95% CI 
12.4-21.7) of improvement in EORTC-QLQ-C30 was observed. 
The improvement in quality of life in naïve patients was 24.5% 
(95% CI 18.5-30.5), and in patients in follow-up BTP the 
improvement was of 10.2% (95% CI 3.4-17).

Figure 3 shows the scores on symptoms scales and fi nancial 
diffi culties at the one-month visit compared to the reference 
values for patients with any type of cancer (reference EORTC 
cancer patients, n=6709) aged from 60 to 69 years and general 
population scores (reference EORTC general population, n= 
7802) [13,14].

Cost of illness (BTP) summary

In the previously published article about the study, a total 
BTP cost of 2941.60 euros was obtained, with 2572.50euros 
for direct medical costs (88% of the cost per patient), 5% 

(168.50euros) in direct nonmedical costs and 200.70euros for 
indirect costs due to loss of productivity (7% of the cost per 
patient) [12]. In the GLM analysis of the total BTP cost per 
patient adjusted by the co-variables, no signifi cant differences 
were observed in demographic factors. As no relationship was 
observed between each symptom improvement from baseline 
and cost, these variables were not included in the equation. 
It was observed that the better the overall score on quality of 
life, the lower the cost of treatment of BTP in the patient. For 
every ten points of improvement in quality of life during the 
month of follow-up, the odds ratio was 0.91, and therefore the 
reduction in BTP cost was 9% (Table 3).

Discussion

Signifi cant improvements in quality of life and symptoms 
control of cancer patients with BTP were observed in only one 
month of follow-up, after the protocolized intervention of pain 
and palliative care units, and the objective of this publication 
was to show the extent of this fi nding and the repercussion on 
BTP cost.

BTP was the illness of interest, and newly diagnosed 
BTP patients (naïve) could be included, but also those in 
BTP treatment follow-up. Differences between these groups 
were observed; naïve patients showed better quality of life 
improvements (Table 3). Patients on BTP follow-up may have 
more advanced cancer but no differences in time from cancer 
diagnosis were observed between them. As no information 
was collected about cancer stage, this could not be analyzed. 
Patients were ambulatory when selected, 73% had a Karnofsky 
of 60 or higher, and about 60% were on cancer treatment. This 
was an elderly population with a mean age of 66.8 years old, 
and the BTP characteristics (Table 1) were comparable with 
those already published [1,5,6].

Relating the intensity of symptoms measured by the ESAS 
scale, females showed worse baseline scores in tiredness, 
nausea, depression, anxiety, drowsiness and appetite. Perhaps 
this difference could be due to different cancer treatments in 
women, with special mention of aromatase inhibitors used 
for breast cancer. All ESAS symptoms signifi cantly improved 
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Figure 2: Functional scales of EORTC-QLQ-C30 version 3 questionnaire on baseline 
and one-month visit in newly diagnosed BTP (naïve) and patients on BTP follow-up 
at baseline visit, compared to EORTC reference values for all cancer patients aged 
60-69 [15].

Figure 3: Symptoms scales of EORTC-QLQ-C30 version 3 questionnaire at one-
month visit compared to EORTC reference values for all cancer patients aged 60-69 
[15].
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after one month of follow-up (p<0.05), and this refl ects the 
good quality of care received by patients and maybe a good 
quality control indicator to be used in our consultations that 
can be easily used for this purpose (Figure 1). Depression, 
drowsiness, appetite and dyspnea signifi cantly improved but 
without clinical relevance. The improvement in the control 
of all ESAS symptoms from 3.4% of patients to 32.3% after 
one month in our study was signifi cant but less effective 
than the improvement observed in one study completed in 
palliative care units in cancer patients with BTP and similar 
characteristics and age, that changed from 2.5% to 52.6% [26]. 
The difference could be due to the number of participant units 
in our study (17) versus only one unit in the referenced study, 
where the procedures for symptoms management could be 
more consistent. The control of all ESAS symptoms was found 
as an independent factor related to quality of life improvement, 
so getting this control we could obtain better patient prognosis 
[26].

The Brief Pain Inventory was developed to measure pain 
control in cancer patients, but nowadays it is recommended 
for use in any clinical trial where chronic pain is evaluated 
(www.immpact.org) [27,28]. The two dimensions of the BPI 
signifi cantly improved. Starting from homogeneous baseline 
scores, improvement was higher in BTP naïve patients than in 
BTP in follow-up. Perhaps this difference could be due to the 
adjustment of pain treatments in the fi rst BTP visit.

EORTC-QLQ-C30 functional and symptom scores were 
improved in all patients but were greater in those who were BTP 
naïve (Figures 2,3). Improvements were clinically signifi cant in 
the six functional scales, but small to moderate (Figure 2). In the 
symptom scales there were small improvements in tiredness, 
nausea and vomiting, insomnia, appetite and constipation, 
and the improvement in dyspnea and diarrhea had no clinical 
relevance. Improvements in pain were large (20.8%), (Figure 
3). In only one month of follow-up global health status/
quality of life in naïve patients improved to be like the EORTC 
cancer population of the same age group and also emotional 
and cognitive function improved to these terms (Figure 2). In 
fact, naïve patients got similar scores to those of the EORTC 
general population of any age in the emotional function and 
the cognitive function dimensions (Figure 2). The group of 
patients with BTP on follow-up also improved although after 
one month, scores were between 10%-30% lower than the 
reference population. This can be explained as these patients’ 

cancer could be more evolved. The differences with the 
reference EORTC scores could be explained by the presence of 
BTP in the patients of this study. It may also be due to different 
type of cancers, as in EORTC 21% were gastrointestinal, 17% 
lung, 8% breast, prostate 20%, and 54% metastatic, or due to 
shorter time of cancer evolution or different cancer stages that 
could explain the differences [14]. 

In terms of quality of life, a mean of 17% (95% CI 12.4-
21.7) of improvement in EORTC-QLQ-C30 was observed and 
this was considered a moderate clinical improvement [13]. As 
for every ten points of improvement in quality of life during 
the month of follow-up, the odds ratio was 0.91(reduction 
in BTP cost 9%, Table 2), for the patients in the study the 
BTP cost reduction was about 15.3%, which means 450euros 
monthly. Now analyzing the improvement in quality of life in 
naïve patients was 24.5(95% CI 18.5-30.5), this was a large 
clinical improvement, and it represents 22.1% of reductions 
in BTP costs, that means 648.60 Euros monthly. On the other 
hand, for patients in follow-up BTP, the improvement was of 
10.2(95% CI 3.4-17). This was considered a moderate clinical 
improvement and represented 9.18% in reductions of costs, or 
270euros monthly on BTP treatment.

When intensity of symptoms is observed in Figure 3, 
compared to reference EORTC cancer patients, and with EORTC 
reference general population, the most marked differences in 
the study participants were shown in pain scores, perhaps this 
could be related to BTP control during the study [14].

One of the limitations of the study could be that patients 
with different cancer were included and in different stages. 
Although it is not described that BTP could be different 
depending of the cancer, this factor could affect the evolution 
of the quality of life and symptoms, but we had not enough 
sample to analyze this issue by cancer type. Although not 
described in this manuscript we did not found differences in 
pain intensity between different types of cancer. The short 
duration of the study could be a limitation, but we have been 
able to demonstrate that in only one month of intervention in 
pain and palliative care units, the quality of life and symptoms 
improve, so longer studies could analyze the evolution of 
this improvement. The strength is that we have observed the 
patients prospectively and collected the information about the 
resource use and pharmacological costs prospectively also.

In a recent pooled analysis in cancer patients, baseline 
EORTC global health status has been found as an independent 
prognostic indicator of survival (hazard ratio, 0.97; 95% CI 
0.95-1; p<0.0001) [29]. In addition, dyspnea (hazard ratio 1.04; 
95% CI 1.02-1.06; p<0.0002) and appetite loss (hazard ration 
1.06; 95% CI 1.04-1.08; p<0.0001) were found independent 
prognostic factors. Regular quality of life and symptom 
assessments during treatment could be used for early detection 
of deterioration of patients and could allow timely additional 
interventions thereby ultimately improving quality of life and 
survival [29,30]

Conclusions

To conclude, we remark that cancer patients with BTP can 

Table 3: Multivariate analysis with total cost as result variable.

Generalized linear model
Adjusted 

OR
Lower 

CI
Upper 

CI
p-valuea

Gender: Male versus female 0.963 0.639 1.430 0.852

Age: <66.5 years versus ≥66.5 years 0.931 0.652 1.328 0.692

Initial QoL 0.981 0.972 0.991 0.000

Quality of life increase (∆QoL) 0.991 0.983 0.999 0.027

Onset of breakthrough pain: First diagnosis 
(naïve) versus in follow-up

0.816 0.554 1.202 0.294

OR: Odds Ratio; CI: 95% Confi dent Interval; ∆QoL: continuous variable collecting the 
difference in QoL between baseline and fi nal questionnaires.
aCalculated using generalized linear models (Family: Gamma, Link: Log).
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improve their quality of life and cancer associated symptoms 
in only one month of follow-up, when they are treated in pain 
and palliative care units and that this improvement leads to 
signifi cant cost savings. The systematic measurement of 
symptoms and quality of life again demonstrate its usefulness 
in controlling the best clinical and costs improvements.
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