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ABSTRACT

Objective: Since, to date, there are few epidemiological data
assessing the diversity in the characteristics of breakthrough
pain episodes, the present study was performed to assess the
intra-individual variability in the episodes of breakthrough pain
in patients with underlying chronic pain controlled with opioids.

Methods: An observational, prospective and multicenter stu-
dy (CADI study) was conducted in the context of the routine
clinical practice of Spanish pain specialists recruiting opioid-
treated patients with underlying chronic pain. Data were recor-
ded in three visits (baseline, at 7 and 28 days post-inclusion) and
by the patient on a patient’s diary card, specifically designed to
characterise the first 8 breakthrough pain episodes (type, inten-
sity —using 100 mm Visual Analog Scale— and duration of pain),
to assess the intra-individual and inter-individual variability in the
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intensity, duration and typology of episodes of breakthrough
pain.

Results: 50 opioid-treated patients were recruited (23 with
oncologic pain and 27 with non oncologic pain, mean age of
61.1 years, 62 % females). For all three parameters, inter-pa-
tient variability was higher than intra-patient variability throug-
hout the episodes. Nevertheless, we found intra-patient variabi-
lity in maximum pain intensity, pain intensity at the end of the
episode, pain relief and duration of the episode.

Conclusions: This is the first study to quantify the intra-
patient variability of breakthrough pain. The results show a
great variability in terms of intensity and duration of the episode
and its typology. Although inter-patient variability is higher, the
intra-patient variability is important enough to be taken into ac-
count in optimizing the approach and treatment selection.

Key words: Breakthrough pain, chronic pain, opioids, oral
transmucosal fentanyl, variability.

RESUMEN

Objetivos: Debido a los pocos datos epidemiologicos exis-
tentes que evalten la diversidad de las caracteristicas de los epi-
sodios de dolor irruptivo, se realizé el presente estudio, cuyo
principal objetivo fue evaluar la variabilidad intraindividual de
las crisis de dolor irruptivo en pacientes con dolor créonico con-
trolado con opioides.

Métodos: Este estudio observacional, prospectivo y multi-
céntrico (estudio CADI) se llev6 a cabo en el contexto de la
practica clinica habitual, en Unidades del Dolor de Espafia, con
la participacion de pacientes tratados con opioides para el dolor
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crénico. Los datos fueron registrados en tres visitas (basal, a los
7 v 28 dias después de la inclusion) y por el propio paciente, en
un Diario del Paciente, especificamente disefiado para caracte-
rizar los primeros 8 episodios de dolor irruptivo (tipo, intensidad
—utilizando la Escala Analégica Visual (EVA)- y duracion del
dolor) con el objetivo de evaluar la variabilidad intraindividual
e interindividual en la intensidad, duracién y tipologia de los
episodios de dolor irruptivo.

Resultados: Se reclutaron 50 pacientes, 23 con dolor
oncolégico y 27 con el dolor no oncolégico (edad media de
61,1 afos; 62 % de mujeres). Aunque para los tres parame-
tros medidos, la variabilidad entre pacientes fue mayor que la
variabilidad intrapaciente, la variabilidad intraindividual fue sig-
nificativa en la evaluaciéon de la méaxima intensidad del dolor, la
intensidad del dolor al final del episodio, el alivio del dolor y la
duracion del episodio de dolor irruptivo.

Conclusiones: Este es el primer estudio que cuantifica la
variabilidad intraindividual del dolor irruptivo. Los resultados
muestran una gran variabilidad en cuanto a la intensidad y la
duracion del episodio y su tipologia. Aunque la variabilidad en-
tre pacientes es mayor, la variabilidad intrapaciente es lo sufi-
cientemente importante como para ser tenida en cuenta para la
mejor aproximacion y seleccion del tratamiento.

Palabras clave: Dolor irruptivo, dolor crénico, opioides, ci-
trato fentanilo oral transmucosa, variabilidad.

INTRODUCTION

Pain management is a fundamental human right recogni-
zed by the United Nations and the World Health Organi-
zation (WHO) (1-4). Pain, especially chronic pain, is a key
patient-reported outcome. Pain poor control undermines
quality of life (1) and, as stated by Dr. Milton Raff, “its
physical, psychological, social, and economic ramifications
evolve, overlap, and compound one another” (1,5). Effec-
tive treatment of chronic pain improves the overall quality
of life, including maintenance of function and interaction
with family and friends (1,6).

Currently, despite the increasingly sophisticated understan-
ding of the pathophysiology of pain, widespread inadequacy
of its treatment is still a reality (1,7). The lack of knowledge
on the characteristics of the different types of pain (as cancer
or non cancer pain or breakthrough pain) is considered as
one of the barriers for correct pain management (7-9).
Episodes of breakthrough pain, defined as a transitory
exacerbation of pain experienced by the patient who has
relatively stable and adequately controlled baseline pain
(10-12), are an important contributor to suffering in the-
se patients (13,14), occurring in 33-65 % of patients with
chronic cancer pain and in 70 % of patients with chronic
non cancer pain (12).

In the absence of knowledge on the characteristics of this
type of pain, particularly regarding its management and

its differences depending on the baseline pathology (can-
cer or non cancer patients) (10,11), recent observational
studies have addressed this issue (15,16), pointing out that
breakthrough cancer pain is an extremely heterogeneous
condition.

In this context, the present observational, prospective and
multicenter and nationwide study (CADI study) was con-
ducted in the routine clinical practice to assess the inter-
and intra-individual variability in the intensity, duration
and typology of episodes of breakthrough pain in patients
with underlying chronic pain controlled with opioids.
Results obtained would contribute to a better knowledge
of this type of pain and, thus, improving pain management
in routine clinical practice.

METHODS

From Dec 2011 to Sep 2012, an observational, prospective
and multicenter and nationwide study (CADI study) was
conducted in the context of the routine clinical practice
of 20 Spanish specialists from pain units. Each investiga-
tor consecutively enrolled 4 opioid-treated patients with
underlying chronic pain (two patients with cancer pain and
two patients with non cancer pain), to complete a study
sample of 56 patients.

The included patients had to be older than 18 years, receive
treatment with opioids for their chronic pain in an outpa-
tient basis without variations in the regimen for treatment
of chronic pain during the last 4 weeks, with a maximum
of 3 episodes of breakthrough pain per day and be treated
in pain units from different Spanish regions. Dose titra-
tion for the treatment of breakthrough pain had to be pre-
viously established and the same dose had to be used for
the last 4 episodes before the start of the study. Exclusion
criteria for the study included: being hospitalized during
the last month due to uncontrolled pain or surgery, under-
going radiotherapy in the last month or having a scheduled
radiotherapy session within the first month of the study,
having a Karnofsky index = 50, being terminally ill (life
expectancy < 15 days), being pregnant or at risk of preg-
nancy (without taking adequate contraceptive measures)
and being not capable to understand the objectives of the
study and completing the questionnaires.

The study protocol was approved by the Ethics Commit-
tee of Human Experimentation of Clinica Universidad de
Navarra (Pamplona, Spain) and procedures were in accor-
dance with the ethical standards laid down in Helsinki
Declaration, as revised in 2000.

Prior to participation, patients provided written infor-
med consent. During the basal visit, the physician collec-
ted demographic, clinical (including comorbidities) and
treatment (for the underlying chronic pain, for breakthrough
pain and for comorbidities) data from the patient in the
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investigator e-CRF (Case Report Form) specially designed
for this purpose. Basal functional status was assessed by
means of Karnofsky Performance Status Scale (17) and
basal underlying chronic pain by means of the 100-mm
Visual Analog Scale (VAS) (18).

At the end of the basal visit, the physician provided patient
with the patient’s diary card, specifically designed to cha-
racterise the first 8 breakthrough pain episodes (type, inten-
sity and duration of pain) by the patient. Type was cha-
racterized according to the nature (superficial, oppressive,
deep, burning, stinging, electric, tingling or unknown) and
onset of pain (sudden or gradual); intensity was characte-
rized according to maximum pain intensity during and at
the end of the episode. Moreover, patients were asked to
characterize their pain as incidental (“‘episode associated
with something™) or spontaneous (“‘episode without appa-
rent cause”).

Patients were asked to not change the treatment regimen
(drug, dose) during the first 8 episodes. In case of unbeara-
ble pain, patients had to contact the study investigator, who
valued the convenience to change the established regimen
and all changes were recorded in the eCRD.

Episodes during which treatment changes were performed
due to unbearable pain were not considered for the pri-
mary analysis. Intensity of breakthrough pain episodes was
assessed by means of the 100-mm Visual Analog Scale
(VAS) (18).

A follow-up visit was performed 7 + 2 days after patient”s
inclusion to report current treatment for basal pain and for
breakthrough pain and to collect the first part of the diary
card. In the final visit, performed 28 =+ 2 days after patient”s
inclusion, functional status (Karnofsky Performance Status
Scale) and pain (VAS) were assessed again and information
on current treatment for basal and breakthrough pain was
also collected, together with the second part of the patient”s
diary card.

The primary objective was to assess the intra-patient and
inter-patientvariability in the intensity, duration and typo-
logy of episodes of breakthrough pain in patients with
underlying chronic pain controlled with opioids. The diag-
nosis of chronic pain was established before the beginning
of the study according to routine clinical criteria. Types of
chronic pain in terms of pathophysiology were recorded
(nociceptive, neuropathic or mixed).

Secondary objectives included description of chronic pain
characteristics, etiology, treatment (currently and within
the last month before inclusion), registry of the number
of episodes during the study period and description of
prescribed treatments for episodes of breakthrough pain,
time between administration of treatment of chronic pain
and the start of episodes of breakthrough pain, patient’s
self-reported treatment for episodes of breakthrough pain
(excellent, good, regular, ineffective).

Since the main objective evaluated intra-individual varia-

bility in the intensity, duration and type of breakthrough
pain, it was considered necessary to have at least three
of the first eight episodes reported into the patient’s diary
card, to assess this variability, and declared invalid patients
with less than three episodes documented.

Study variables were obtained from the patient’s self-repor-
ted registries on the episodes and from the patient’s data
registered by the investigator in the e-CRF.

Statistical analysis

Results were expressed as measures of central tendency
and dispersion (mean and standard deviation) for conti-
nuous variables and as absolute numbers and relative fre-
quencies (%) for categorical variables. Comparisons in the
clinical variables between subgroups of subjects (obtained
a posteriori) were conducted using a Student’s t-test for
continuous variables and Pearson’s chi-squared test or
Fisher exact test for categorical variables. In order to find
possible differences, results were expressed for cancer and
non cancer patients as well as for the total of them. Varia-
bility of intensity of pain, pain relief and duration of pain
episodes were analyzed using the repeated measurements
analysis of variance. In all cases the variable distribution
was checked against theoretical models and the hypothe-
sis of variance homogeneity was corroborated. Statistical
significance was set at a p-value of p < 0.05. The statistical
analysis was performed using SAS v.9.2 (SAS Institute
Inc., Cary, North Carolina, USA).

RESULTS

Fifty-six patients were recruited for this study, 6 (10.7 %)
of whom were excluded because less than 3 episodes of
breakthrough pain were well documented. Therefore, the
intra-individual variability of the intensity, duration and
type of breakthrough pain episodes were assessed in the
remaining 50 (89.3 %) eligible chronic pain patients, 23
experiencing cancer pain and 27 non cancer pain.

Mean (SD) age of patients was 61.1 (14.6), age ranging
from 33.5 to 89.6 years; 90 % of patients were Caucasian,
and 62 % were female. More prevalent co-morbidities at
baseline were arterial hypertension (54 %), osteoarthritis
(34 %), dyslipidaemia (30 %) and gastroesophageal reflux
disease (18 %); other disorders such as diabetes mellitus,
ischemic heart disease, renal failure or liver diseases were
less frequent (< 12 %).

Demographic data distributed according to the oncologic
and non oncologic type of pain are shown in Table I. No
relevant differences were observed in the functional sta-
tus scores (Karnofsky index) in both groups at baseline or
during the study.
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TABLE I

BASELINE DEMOGRAPHIC CHARACTERISTICS OF PATIENTS INCLUDED IN THE STUDY AND PAIN

Oncologic pain group | Non oncologic pain Total
(n=23) group (n=50)
(n=27)
Sex Men 8 (34.7 %) 11 (40.7 %) 19 (38.0 %)
Women 15 (65.2 %) 16 (59.2 %) 31 (62.0 %)
Race Caucasian 20 (86.9 %) 25 (92.5 %) 45 (90.0 %)
Hispanic 3 (13.0 %) 2 (7.4 %) 5 (10.0 %)
Weight (kg) Mean (SD) 63.6 (11.2) 71.4(12.8) 67.8 (12)
Height (cm) Mean (SD) 162.3 (7.5) 162.5 (10.0) 162.4 (8.9)
Age (years) Mean (SD) 64.6 (14.7) 58.0 (14.1) 61.1 (14.6)
IMC (kg/m2) Mean (SD) 24.1 (3.8) 27.1(5.0) 25.7 (4.7)
Location, n (%) Thoracic 2 (8.6) 3(11.1) 5 (10.0)
Abdominal 7(30.4) 2(74) 9 (18.0)
Heat/neck 4 (17.3) 3(11.1) 7 (14.0)
Backbone 6(26.0) 11 (40.7) 17 (34.0)
Limbs 4(17.3) 8 (29.6) 12 (24.0)
Pathophysiology Nociceptive somatic 521.7) 2(7.4) 7 (14.0)
Nociceptive visceral 5@21.7) 2(7.4) 7 (14.0)
Neuropathic 1(4.3) 13 (48.1) 14 (28.0)
Mixed 12 (52.1) 10 (37.0) 22 (44.0)

Mean (SD) pain intensity was 48.5 (30.6) mm at baseline,
42.7 (25.6) mm after 7 days and 37.4 (23.0) mm after 30
days, without differences between both cancer and non-
cancer patients at any time-point.

A total of 389 episodes of breakthrough pain were docu-
mented during the study, 88 of which were discarded
because the rescue treatment was not described (36 epi-
sodes) or because the rescue treatment was different than
that used in the previous 4 weeks (52 episodes); thus, the
remaining 301 episodes, in which the rescue treatment was
the same during 8 weeks, were used for the intra-individual
variability analysis of breakthrough pain.

During the last month before the inclusion in the study, the
most frequent treatments for chronic cancer pain were fen-
tanyl (19.6 %), paracetamol (7.8 %) and either duloxetine
or ibuprofen or pregabalin or tramadol (5.8 %, each), whe-
reas for patients with non cancer pain fentanyl (13.7 %),
pregabalin (12.3 %) and gabapentin (9.5 %) were the most
frequently used treatments.

During the study, the most frequent treatments for
underlying chronic cancer pain were fentanyl (26.0 %),
oxycodone (13.0 %), followed by either etoricoxib or ibu-
profen or metamizole or tramadol (8.6 % each), whereas

for patients with non cancer pain most frequent treatments
were gabapentin (14.8 %) followed by either duloxetine or
fentanyl or ibuprofen or oxycodone or pregabalin (7.4 %,
each) (Table II).

The most frequent treatments for the last four breakthrough
pain episodes before the inclusion in the study were fen-
tanyl (55.5 %) and paracetamol (18.5 %) in cancer pain
patients, and fentanyl (77.1 %) and paracetamol (8.5 %) in
non cancer patients. In both types of patients fentanyl was
orally and nasally administered by transmucosal routes.
Fentanyl was the most frequently used rescue treatment
during the first 8 breakthrough pain episodes, administered
alone (72.2 % of episodes) or in combination with other
drugs such as baclofen (1 episode), paracetamol (4 episo-
des), paracetamol plus metamizole (1 episode) or tramadol
(1 episode). The association of tramadol plus paracetamol
was the second most frequent treatment (5.7 %) and mor-
phine (4.5 %), the third.

No differences were found in the number of breakthrough
pain episodes (Wilcoxon test: Z =0.70, p =0.483) or in the
number of breakthrough pain episodes per week (Wilcoxon
test: Z = 1.64, p=0.100) between the cancer and noncancer
patients (Figure 1).
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TABLE 11
TREATMENT FOR CHRONIC PAIN DURING THE STUDY
Cancer pain group Non oncologic pain Total
n=23(%) group n=>50(%)
n=27(%)
Fentanyl Transdermal 6 (26.0) 2(7.4) 8 (16.0)
Gabapentin Oral 0 4 (14.8) 4 (8.0)
Oxycodone Oral 2 (8.6) 2(7.4) 4 (8.0)
Oxycodone + Oral 1 (4.3) 0 1 (2.0)
naloxone
Ibuprofen Oral 2 (8.6) 2(7.4) 4 (8.0)
Metamizole Oral 2 (8.6) 1@3.7) 3(6.0)
Tramadol Oral 2 (8.6) 1(3.7) 3(6.0)
Duloxetine Oral 0 2(7.4) 2 (4.0)
Etoricoxib Oral 2 (8.6) 0 2 (4.0)
Hydromorphone Oral 1(4.3) 1(3.7) 2 (4.0)
Pregabalin Oral 0 2(7.4) 2 (4.0)
Alprazolam Oral 0 13.7 1(2.0)
Amitriptyline Oral 0 1 3.7 1(2.0)
Buprenorphine Transdermal 0 1(3.7) 1(2.0)
Morphine chloride Intravenous 0 1(3.7) 1(2.0)
Diclofenac Oral 1(4.3) 0 1(2.0)
A Breakthrough pain onset was gradual in the 61.7 % of
. | pain episodes and sudden in the remaining 38.3 %, spon-
necese E ' taneously starting in 73 % of episodes or with a triggering
factor in the remaining 27 % of cases. Pain was described
SomBhadbgis m . . as burning (29.9 %), superficial (5 %), oppressive (57.1 %),
! squeezing (22.3 %), sharp (46.5 %), crampy (22.9 %), tin-
gling (10.0 %) and non- classified (0.7 %).

0 2 <0 5 100 125 150 When fentanyl was used as rescue treatment, mean (SE)
pain relief was 49.4 (20.9) mm and median duration of
pain was 30 minutes. When fentanyl was combined with

B either baclofen or paracetamol, the duration of pain was

Non Oncologic

|

Fig. 1. Total number (A) and number per week (B) of
breakthrough pain episodes in oncologic and non oncologic
patients.

reduced to 10 minutes (Tables III and IV). When other
rescue treatments were tramadol plus paracetamol combi-
nation (5.7 % of episodes) followed by morphine (4.5 %
of episodes), the mean (SE) pain relief was 42.4 (18.4) and
40.8 (13.3), respectively, and the median (IQR) duration of
pain to relief was 109.5 (50-600) minutes and 360 (90-765)
minutes, respectively.

Mean (SE) time from taking the last medication for chronic
pain to the start of breaktrhough pain episode was 6.9 (5.5)
hours; 6.7 (5.8) hours in oncologic pain patients and 7.0
(5.3) in non oncologic patients.
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TABLE III
PAIN RELIEF ACCORDING TO THE RESCUE TREATMENT
N Mean (Std) Median Min, Max 0l, 03
Total 340 47.8 (20.1) 50.0 -10, 100 34.0, 60.0
Dexketoprofen 7 33.4(8.8) 40.0 18, 40 28.0, 40.0
Fentanyl 253 49.4 (20.9) 50.0 -10, 100 36.0, 60.0
Fentanyl + baclofen 1 50.0 50.0 50, 50 50.0, 50.0
Fentanyl + paracetamol 4 47.5 (12.6) 50.0 30, 60 40.0, 55.0
Fentanyl + paracetamol + metamizole 1 20.0 20.0
Fentanyl + tramadol 1 20.0 20.0
Metamizole 9 41.1 (13.6) 40.0 10, 60 40.0, 50.0
Metamizole + paracetamol 11 45.2 (24.9) 48.0 2,85 28.0, 60.0
Morphine 16 40.8 (13.3) 39.0 25,70 30.0, 45.0
Oxycodone 7 51.9(7.0) 51.0 43, 60 45.0, 60.0
Paracetamol 9 57.8 (8.3) 60.0 50, 70 50.0, 60.0
Tramadol + ibuprofen 1 0.0 0.0
Tramadol + paracetamol 20 42.4 (18.4) 46.0 10, 70 30.0, 56.0
TABLA 1V

TIME TO RELIEF AFTER THE ADMINISTRATION OF RESCUE TREATMENTS (MINUTES)

N Mean (Std) Median Min, Max 0l, 03
Total 331 | 144.3(262.9) 45.0 0, 1380 20.0, 90.0
Dexketoprofen 7 52.1(12.9) 50.0 30, 70 45.0, 60.0
Fentanyl 252 | 959 (212.2) 30.0 0, 1380 15.0, 62.5
Fentanyl + baclofen 1 10.0 10.0 10, 10 10.0, 10.0
Fentanyl + paracetamol 3 21.0 (21.7) 10.0 7, 46 7.0, 46.0
Fentanyl + paracetamol + metamizole 1 95.0 95.0 95, 95 95.0, 95.0
Metamizole 7 199.3 (338.2) 105.0 30, 960 30.0, 120.0
Metamizole + paracetamol 10 453.0 (294.0) 360.0 60, 900 250.0, 780.0
Morphine 16 | 420.9 (362.7) 360.0 60, 960 90.0, 765.0
Oxycodone 7 81.4 (54.8) 75.0 30, 170 30.0, 130.0
Paracetamol 9 417.8 (452.0) 180.0 120, 1350 150.0, 510.0
Tramadol + paracetamol 18 338.6 (352.6) 109.5 60, 970 75.0, 600.0
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Regarding satisfaction with treatment, from a total of 253
episodes treated with fentanyl, treatment was considered as
excellent in 48 (19.0 %) episodes and good in 151 (59.7 %),
regular in 53 (20.9 %) and inefficacious in one episode (0.4 %)
Maximum pain intensity during the episodes recorded by
the patients ranged from 35 to 100 mm, with a mean (SD)
of 76.7 (14.3) mm, without differences between oncolo-
gic and non oncologic patients (F = 0.25, p = 0.62). Inter-
patient variability of intensity pain was higher than the

intra-patient variability in the intensity pain records (varian-
ces: 146.8 and 65.2, respectively) (Figure 2.A). Nevertheless,
the intra-patient confidence interval (95 % CI) of the mean
for maximum pain intensity (76.66 + 15.84) showed that the
same patient could have experienced both episodes of mode-
rate pain (<70) and episodes of severe pain (> 70) (Table V).
Pain relief (defined as maximum pain intensity minus final
pain intensity at the end of the episode) ranged from -10
to 100 mm, with a mean (SD) in total episodes of 49.4

TABLE V

INTRA-PATIENT VARIABILITY DATA
(ANALYSIS BASED ON EPISODES DURING WHICH NO TREATMENT CHANGES WERE PERFORMED)

Mean Intra-patient variability
Variance Standard Ccv
Deviation
Maximum pain intensity (mm)
Total 76.66 65.21 8.08 10.5
Cancer 76.00 65.21 8.08 10.6
Non cancer 77.18 65.21 8.08 10.5
Pain intensity at the end of the episode (mm)
Total 27.30 74.94 8.66 31.7
Cancer 22.42 74.94 8.66 38.6
Non cancer 31.07 74.94 8.660 27.9
Pain relief (mm)
Total 49.42 104.19 10.21 20.7
Cancer 53.67 104.19 10.21 19.0
Non cancer 46.15 104.19 10.21 22.1
Log of time from the last dose of medication for chronic pain to the start of a breakthrough episode (h)
Total 1.48 0.69 0.83 56.1
Cancer 1.43 0.69 0.83 58.1
Non cancer 1.52 0.69 0.83 54.6

Log of time from the last dose of medication for chronic pain until rescue medication for breakthrough pain (min)

Total 2.40 1.15 1.07 447

Cancer 2.80 1.15 1.07 38.3

Non cancer 2.03 1.15 1.07 52.8
Log of time from the last dose of medication for chronic pain until relief of breakthrough pain (min)

Total 3.75 0.57 0.75 20.0

Cancer 3.75 0.57 0.75 20.1

Non cancer 3.76 0.57 0.75 20.1
Log of duration of pain episode (min)

Total 4.27 0.51 0.71 16.7

Cancer 4.19 0.51 0.71 17.0

Non cancer 4.34 0.51 0.71 16.5
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(19.7). Inter-patient variability of pain relief was also hig- B
her compared to the intra-patient variability in the relief 00
pain records (variances: 265.8 and 104.2, respectively)
(Figure 2.B). Although a slight trend to higher values in o0
the pain relief assessment was observed for patients with
cancer pain, no statistically significant differences were 60
found (F =1.96, p = 0.163). As in the case of maximum
pain intensity, we also found data indicative of intra-patient
variability, with an intra-patient confidence interval (95 %
CI) of the mean pain relief (49.22 + 20.01) showing that
in the same patient, pain relief can range between 30 and
70 points (Table V). Similarly, we also found intra-patient .
variability (27.30 £ 16.97) in the pain intensity at the end Non Oncologic
of the episode, thus showing that pain could range from 10 104 o

to 40 at the end of an episode for a same patient (Table V).
Pain duration of episodes ranged from O to 1,335 minutes 80 Y ?o
(approximately 23 hours), with a median (IQR) of 60 (35, % “A

120) minutes, without statistically significant differences 601 ° é
being found between oncologic pain and non oncologic
pain (F = 1.23, p = 0.27). Again, inter-patient variability
of pain duration was higher compared to the intra-patient ﬁ ¢
variability (variances: 0.54 and 0.51, respectively, time data . &
transformed in logarithm) (Figure 2.C). However, intra
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patient variability was also high [median (CI): 71.5 (17.5-
295) minutes] indicating that in the same patient, an episo-
de can last either a few minutes or a few hours (Table V).
We also found intra-patient variability in the time from
the last dose of medication for chronic pain to the start
of a breakthrough episode, until rescue medication for
breakthrough pain and until relief of breakthrough pain
(Table V).

While no statistically significant differences were observed
in either group in terms of pain location (chi-square = 5.64;
p = 0.245), pathophysiology of pain was not homogenous
between groups (chi-square = 12.8; p = 0.003). Mixed
pathophysiology (nociceptive and neuropathic) (52 %)
and nociceptive pain (21.7 %, somatic or visceral) were
predominant in the group of patients with oncologic pain,
whereas neuropathic pain (48.1 %) was predominant in the
group of patients with non oncologic pain (Table I).
Finally, no serious adverse events were recorded during the
study. One patient with cancer pain experienced excessive
somnolence and one patient with non cancer pain experien-
ced nausea and vomiting.

DISCUSSION

To date, few data exist on intra-patient variability of the
breakthrough pain episodes. In this regard, for the first
time, results of our present observational and prospecti-
ve study have provided new insights into the diversity of
breakthrough pain episodes in both cancer and non cancer
patients, particularly in terms of intra-patient variability.
Taken together, in the presence of relevant inter-patient
variability (15,16), non-negligible intra-patient diversity
have been observed in our study, especially in terms of pain
intensity, pain relief and duration.

If we translate these findings to clinical practice, physi-
cians can encounter a great difficulty in establishing the
most appropriate treatment regimen for each specific patient
and for all his/her episodes. The first difficulty is related to
the effective dose: our results reveal that in a same patient,
a presumed effective dose, searched in an individual dose
titration process, can not be equally effective in all episodes
of the patient, due to the high diversity of them. Likewise,
the variability observed in the pain intensity at the end of the
episode in the same patient implies that the same treatment
can not be always appropriate for all episodes. Similarly, as
the duration of the episode is highly variable, the same dose
can not be equally effective in all cases. This variability
is also reflected in the profile of the episodes onset, with
approximately 60 % gradual type and 40 % sudden type. It
is very important to note that this high intra-patient varia-
bility has been observed in a maximum of 8 consecutive
episodes of breakthrough pain in a same patient.

Second, another difficulty is choosing the most appropriate

treatment. Although currently rapid-onset opioids are accep-
ted as the appropriate treatment to relieve breakthrough
pain (12,19,20), the variability observed in our study
suggests that only those formulations that provide flexibi-
lity in dosing would be the treatment of choice for this type
of pain (12,19,20). Different rapid-onset opioids” (ROOs)
technologies have been developed to provide fast pain
relief with potent opioid drugs such fentanyl, delivered by
non-invasive routes, including oral transmucosal fentanyl
citrate (OTFC), fentanyl buccal tablet, sublingual fentanyl,
intranasal fentanyl spray, fentanyl-pectine nasal spray and
fentanyl buccal soluble film, which have shown better effi-
cacy than placebo or oral opioids. However, OTFC is the
only product of this new generation of delivery systems
that could offer this flexibility in dosing (20). The fact that
this formulation is on a handle may enable to use the drug
as needed, depending on the characteristics of the pain epi-
sode. It means that if excessive drug effect is produced or
enough relief, the remaining dose can be removed from the
mouth (19-22). Nevertheless, further studies with OTFC in
breakthrough pain are necessary to assess this flexibility.
Even considering that the number of episodes monitored
is important enough, due to the relatively low number
of patients included in our study, and based on the high
variability observed, future research should be performed
to assess the convenience of dose titration, a process that
is already currently being questioned when rapid-onset
opioids are prescribed (20), and to confirm the high diver-
sity observed in the breakthrough pain episodes, especially
in terms of intra-patient variability.

Moreover, the study reflect the experience of a number
of patients who were receiving care from pain team spe-
cialists that may not be entirely representative of a wider
population. Further research should also focus on the indi-
vidual source of variation, thus allowing obtaining patient
profiles with specific pain characteristics and treatment
preferences, as proposed elsewhere (23,24).

Although it is accepted that breakthrough pain is a hete-
rogeneous condition and the episodes vary both between
individuals and within individuals, to date no other studies
had quantified the intra-patient variability of breakthrough
pain.

Overall, we can conclude that the results show a great
variability in terms of intensity and duration of the epi-
sode and its typology. Although inter-patient variability
is higher, the intra-patient variability is important enough
to be taken into account in optimizing the approach and
treatment selection.
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