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Abbreviations

BTP: Breakthrough Pain

Background

Most cancer patients experience moderate to severe chronic 
pain during their disease. It occurs in 30% to 40% of patients 

at the time of diagnosis, and in up to 75% of cases of advanced 
disease. Control of this chronic pain can be achieved in most 
cancer patients with adequate analgesic treatment [1-6].

During the oncological disease, patients may also present 
a special type of pain called breakthrough pain. This is 
defi ned 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”. It typically occurs acutely, 
reaching, in less than three minutes, its maximum intensity is 
usually higher than seven points on a ten-point visual analogue 
scale for pain intensity, and lasts about 30 minutes, occurring 
one to fi ve times daily [5,7-11].

Abstract

Background: During the oncological disease, patients may suffer a special type of pain called 
breakthrough pain (BTP), defi ned 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. Opioids are an essential part of BTP treatment, and its dosing adjustment 
should be performed irrespective of the basal dose of analgesia. However, in clinical practice it is unknown 
how opioids titration is completed.

The context and purpose of the study: The objective of the study was to assess opioid titration 
process for the treatment of breakthrough pain (BTP) in cancer patients in usual clinical practice. 

An observational study was completed in 17 Medical oncology departments. Information was 
collected on 165 cancer patients over 18 years of age, with controlled baseline pain and BTP, in whom an 
opioid was prescribed for BTP. The sequence of the titration process of the new opioid prescribed to the 
patient were recorded.

Results: The mean age of the patients was 64.8 years (95% confi dence interval: 63 to 66.5), and 
69.1% were males (114). The active ingredients analysed were: Fentanyl (93% of patients), Morphine (4%), 
and Oxycodone (2%). Titration required: One step in 86.1% (142) of patients; two steps in 9.1% (15), three 
steps in 4.2% (7), and four steps in 0.6% (1). The mean time to next step in titration was 22.04 minutes 
(95% confi dence interval: 17 to 27), with a median of 15 minutes; no signifi cant differences were observed 
between the products administered.

Conclusions: Most patients (86.1%) require only one step for opioid titration for BTP treatment. The 
conclusion is that titration of immediate-acting opioid in patients with BTP is a rapid process, adequate to 
the characteristics of the BTP, and is achieved at the doses recommended in the summaries of product 
characteristics.
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Prevalence of breakthrough pain have been reported 
in 59.2% of cancer patients, with great variability ranging 
from 39.9% in outpatients to 80.5% in hospitalized patients 
[12]. Figures of 23% [13] and 41% [14], of BTP in cancer 
patients have been reported in Spain. The reason for this 
great variability in prevalence is due to the relatively recent 
recognition of breakthrough pain as a clinical condition and 
to differences in its defi nition up to that time (1990) [7]. Also 
due to prevalence differences depending on the clinical setting 
where this is determined. It is known that breakthrough pain is 
not usually recognized as a clinical condition, and therefore it 
is not adequately treated in up to 77% of cases [15].

Breakthrough pain can negatively affect the patient’s 
psychological and functional prognosis, so its adequate control 
and management may signifi cantly improve the patient’s 
quality of life [16].

Breakthrough pain treatment need a multiple approach 
with drugs, especially opioids, being an essential part of the 
treatment success. Opioids have been described as the primary 
factor of relief for BTP in 44.61% of patients, while 26%-44% 
of patients fi nd relief with the avoidance of the movement 
causing them, and 12-20% do not appear to fi nd adequate 
relief with pharmacological or non-pharmacological measures 
[17,18].

The pharmacological treatment should be adapted to the 
special characteristics of the breakthrough pain, i.e., it should 
be potent enough to alleviate such a severe pain, but it should 
also be rapid in its action, since breakthrough pain episodes 
usually last approximately 30-45 minutes, and are mostly 
unpredictable.

Opioids are an essential part of breakthrough pain 
treatment. At present, transmucosal fentanyl, in its different 
formulations is the drug that best adapts to the clinical 
characteristics of breakthrough pain due to the immediate 
onset of action. The selection of the appropriate formulation 
will mainly depend on the clinical condition of the patient and 
the previous experience of the physician. Other opioids that do 
not conform to the profi le of breakthrough pain are sometimes 
also used for the treatment of oncological breakthrough pain 
[19].

Dose adjustment for breakthrough pain should be 
performed irrespective of the basal dose of analgesia [17,20]. In 
clinical practice, the patient’s specifi c situation, the treatment 
for cancer pain that the patient is receiving, and the presence 
of concomitant diseases, could condition both the initial dose 
prescribed to the patient and the opioid titration process. It is 
unknown how is completed the titration of the immediate-
onset opioids in daily clinical practice.

The objective of this study was to assess opioid titration 
regimens for the treatment of breakthrough pain in cancer 
patients in standard clinical practice.

Materials and Methods

Study design and ethical standards

An observational study was designed. The Clinical Research 

Ethics Committee of Hospital Universitario 12 de Octubre 
in Madrid (Spain) approved the study on 22 December 2015 
(15/349).

The study was completed following the International Society 
for Pharmacoepidemiology (ISPE) International Guidelines 
for Good Epidemiology Practice, the national guidelines on 
observational studies, and the basic ethical principles contained 
in the Declaration of Helsinki.

The fi rst patient was included in the study on 22 January 
2016 and the last patient on 14 October 2016, participating 17 
medical oncology departments.

Patients were screened by consecutive sampling from 
among those referred to the clinic who met the screening 
criteria. The study population consisted of patients who, at 
the time of the screening visit, presented cancer pain and 
breakthrough pain requiring treatment with a new opioid.

The operative defi nition of breakthrough pain was [7,9]: 
1) Presence of baseline pain: persistent pain 12 hours or more 
per day, during the week prior to evaluation (or pain that 
would exist if no analgesics were taken); 2) Controlled baseline 
pain: The patient is considered to be adequately controlled 
when there is no pain or if the pain is mild (not moderate or 
severe) for 12 or more hours a day, during the week prior to 
evaluation; 3) Existence of transient exacerbations of severe 
or unbearable pain, with a score on the visual analogue scale 
pain intensity scale higher than seven points, that appear 
spontaneously or that are related to a concrete, predictable or 
unpredictable trigger. Its duration can be of 15-30 minutes, 
reaching maximum pain intensity within three to fi ve minutes, 
and occurring 1 to 5 times daily.

The patients screened for the study must comply with the 
following screening criteria: 1) Males and females over 18 years 
of age; 2) Patients with controlled oncological pain at baseline 
with a score of ≤ 4 on the ten-points visual analogue scale for 
pain intensity; 3) Patients with a diagnosis of breakthrough 
pain; 4) Patients who were prescribed a new opioid to treat 
their breakthrough pain; 5) Patients who signed a written 
informed consent to participate in the study.

Patients with absolute contraindications to opioid 
treatment, with cognitive involvement, severely affected by 
their underlying disease or uncooperative were not included in 
the study.

The primary objective of the study was to assess opioid 
titration regimens for the treatment of breakthrough pain 
in cancer patients in standard clinical practice. Information 
was collected on opioids used, their starting dose, how many 
modifi cations to the dose or type of drug were needed to 
achieve analgesic effi cacy, time to effi cacy of the prescribed 
regimen, and the fi nal doses with which effi cacy was achieved.

Patient age, sex, weight and height, socioeconomic status 
(low: incomes less than 2/3 of mean salary, 15,000 Euros; 
middle: incomes between 2/3 and twice the mean salary, 
>15,000 Euros and < 45,000 Euros; or high: incomes higher 
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than twice the mean salary, >45,000 Euros)) and performance 
status of the patient at the time of consultation using the 
Karnofsky index were recorded in the case record form [21]. 
Patients completed the Edmonton Symptom Assessment 
System (ESAS) [22,23] for evaluating the symptoms reported 
in the last 24 hours. The ESAS scale consists of 10 visual 
analogue scales (VAS) ranging from zero to ten points, with 
zero being the absence of the symptom and the value ten being 
the maximum intensity, and assesses: pain, fatigue, nausea, 
depression, anxiety, drowsiness, appetite, wellbeing, dyspnea, 
and diffi culty sleeping. Information was collected on the 
presence of other medical history in the patients and the date 
of diagnosis of the cancer and the primary organ affected.

Characteristics of the breakthrough pain were described: 
reason for consultation (fi rst episode of breakthrough pain 
or patient in follow-up), location, number of episodes per 
day, form of onset (gradual or sudden), intensity (mild, 
moderate, severe or unbearable), total duration of the episode 
(minutes), whether spontaneous or incidental, and the events 
that intensifi ed the breakthrough pain (movement, coughing, 
eating, bowel movements, etc.), when it predominantly 
appeared (at night, during the day or unrelated), whether it 
was unpredictable or predictable, and the type of pain (somatic, 
visceral, neuropathic or mixed). Information was collected on 
the treatments received by the patient for the control of the 
chronic pain (active ingredient, dose and daily frequency, 
administration route and start date of treatment). The trade 
name, dose and daily frequency, administration route of the 
prescribed opioids for the treatment of breakthrough pain 
and start date was collected. Trade names were collected due 
to possible differences in formulations that could affect the 
safety.

Patients could be included if they had their fi rst breakthrough 
pain episode, or if they attended the clinic to swift to a new 
treatment. The sequence of steps needed to achieve the 
titration-effi cacy, and waiting time until the decision to take 
the next step for titration were recorded. When the fi rst BTP 
episode appeared, the patient completed the visual analogue 
scale of pain intensity. The decision for the next titration step 
was made based on the response of the breakthrough pain 
episode measured every 5 minutes: it was considered effective 
if the score on the visual analogue scale of intensity of pain 
measured after opioid administration was greater than 33% of 
initial measurement, in which case the dose was maintained 
and the titration-effi cacy was considered to be achieved; if 
the score was less than 33% of initial visual analogue scale, 
increasing the dose of the opioid or modifying the opioid 
administered was considered; if the dose was not well tolerated 
by the patient, then the physician decided to decreasing the 
opioid dose, or modifying the opioid, or discontinuing the 
treatment with opioids. Time from dosing to effi cacy o to next 
titration step was recorded in every step.

As BTP is of short duration, the titration process was 
observed in consecutive BTP episodes if titration was not 
gotten at the fi rst episode, in those patients who suffer more 
than one daily BTP episode. In those patients with only one 
daily episode, titration was completed on next episode.

Statistical analysis

No sample size calculation was possible due to the 
characteristics of the objective.

Data quality control was performed through 100% validation 
of the cases and 100% of the data, which was entered into an 
electronic database designed for the study, whose access was 
restricted to participating investigators.

A descriptive analysis was completed of the variables 
included in the study, based on the distribution of frequencies 
and calculation of percentages for qualitative variables, and 
the calculation of the mean, 95% confi dence interval, median, 
minimum and maximum for the quantitative variables. 

Comparisons between qualitative variables were made 
using Fisher’s test or the Chi2 test. The Student’s t-test or 
Mann Whitney U test was used to compare independent 
groups in the case of quantitative variables. On evaluating the 
differences in the quantitative variables based on different 
patient characteristics or the treatment received, the factorial 
analysis of variance model was used, applying Bonferroni or 
Games-Howell corrections according to the homogeneity of 
variances, as a control for the error in multiple comparisons. 
Missing data was described for each variable analysed. The 
statistical signifi cance level was set at 0.05. The SPSS version 
25.0 statistical package was used for the analysis.

Results

A total of 165 patients were included in 14 Spanish provinces 
and 12 Autonomous Communities, with a mean of 10 patients 
per site (95% confi dence interval: 6 to 13). A total of 69.1% of 
patients were men (114) and 30.9% (51) were women. Mean 
patient age was 64.8 years (95% confi dence interval: 63.1 to 
66.5) with no differences between sexes (p = 0.708).

The patient’s socioeconomic level was middle in 71.5% 
(118), followed by low socioeconomic status in 20% (33), and 
high in 8.5% (14). The mean body mass index was 25.2 kg/
m2 (95% confi dence interval: 24.5 to 25.9). Patients were 
classifi ed into three categories based on their body mass index. 
A total of 9.7% (16 patients) had a body mass index below 
20 kg/m2, defi ned as a group with cachexia [24]; 46.5% (75) 
had normal body mass index, greater than 20 and less than 
25; 30.3% (50) were overweight; and obesity was identifi ed in 
14.5% (24). No statistically signifi cant differences were seen in 
the distribution of patients by sex in the four groups or by body 
mass index (p = 0.523). Karnofsky performance status was: 40 
in 1.2% (2); 50 in 3.6% (6); 60 in 15.8% (26); 70 in 14.5% (24); 
80 in 24.8% (41); 90 in 32.1% (53) and 100% in 7.95 (13). A 
total of 88.5% (146) of patients had other history of disease in 
addition to cancer. Figure 1 shows the percentage of patients 
with each type of primary cancer with a time since diagnosis of 
1.8 years (95% confi dence interval: 1.4 to 2.2), with a median 
of 0.7 years.

Table 1 summarizes the characteristics of the breakthrough 
pain in the patients included in the study. The mean number of 
breakthrough pain episodes per day was 3.9 (95% confi dence 
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interval: 3.7 to 4.2), with a median of four daily episodes, 
ranging from 0.4 to 10, with no differences between the sexes 
(p = 0.869). The mean duration of breakthrough pain was 19 
minutes (95% confi dence interval: 16.3 to 21.8). No signifi cant 
differences were seen in the duration of the episodes between 
males and females (p = 0.198). No differences by gender were 
observed in remaining BTP characteristics.

Statistically signifi cant differences between males and 
females were seen in the mean ESAS score for tiredness (p = 
0.018), which was 1.1 points worse in females (95% confi dence 
interval: 0.2 to 1.9). Mean ESAS symptom scores are shown in 
Table 2.

Opioid titration for the treatment of breakthrough pain

Information on a total of 200 opioid titration steps was 
recorded for the 165 patients included in the study. The most 
commonly titrated active ingredient was transmucosal Fentanyl 
in 93% of the patients included in the study (186 titrations), 
followed by Morphine in 4% (eight titrations), Oxycodone in 
2% (4 titrations) and Tapentadol and Tramadol, each in one 
titration (0.5%).

A total of 85% of titrations (170) were performed with 
PecFent® (Fentanyl), 5% (10) with Abstral® (Fentanyl), 2.5% 
(5) with Instanyl® (Fentanyl), 2% (4) with Morphine, 2% with 
OxyNorm® (Oxycodone), and 2% with Sevredol® (Morphine), 
and 0.5% (1) with Avaric® (Fentanyl), Tapentadol and 
Tramadol, respectively.

The most commonly used drug for the control of 
breakthrough pain was intranasal fentanyl with pectin in 135 
patients of whom 82.2% (111 patients) achieved the titration 
dose with 100 micrograms.

Table 3 shows the doses used for the titration of each 
commercial product and the mean dose at which the opioid 
titration was achieved.

The mean time to the next step in opioid titration was 
22.04 minutes (95% confi dence interval: 16.96 to 27.13), with 
a median of 15 minutes. No statistically signifi cant differences 
were observed between the different commercial products. 
Figure 2 shows the time required for each commercial product 
until titration or dose modifi cation.

In the 200 titration steps analysed in the study, the 
effective dose was achieved in 76% (152), in 21% (42) the dose 
was increased, in 0.5% (1) the dose was reduced, in 1.5% (3) 
the opioid was changed due to lack of effi cacy, and in 1% (2) 
the treatment with opioids was discontinued due to toxicity or 
intolerance.

In all patients for any of the opioids used for the treatment 
of breakthrough pain that were titrated, only one titration step 
was required in 86.1% of patients (142), two steps in 9.1% (15), 
three steps in 4.2% (7), and four steps in 0.6% (1).

No signifi cant differences were seen in opioid type, number 
of opioid titration steps, nor in the percentage of patients 
requiring a single step for opioid titration, response time or 
the fi nal effective dose based on sociodemographic and clinical 
parameters.

Discussion

As seen in the results of the study, in most patients 
(86.1%), only one step was required for the titration of the 
opioid selected for the treatment of breakthrough pain. As this 
was an observational study on real world data, the patients 
were treated with different drugs and doses for the background 
pain and the initial dose of the opioid for the treatment of 
breakthrough pain was not established for the study. This 
criterion was justifi ed by results of previous studies of fentanyl 

Source: Prepared by the authors from study results.
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Figure 1: Percentage of patients according to location of the primary cancer.

Table 1: Characteristics of breakthrough pain by sex.

 Breakthrough pain description

 N %

Onset of breakthrough pain First episode 66 40

 Patient in follow-up 99 60

Form of onset Gradual 61 37

 Sudden 104 63

Intensity Mild 1 0.6

 Moderate 27 16.4

 Severe 120 72.7

 Unbearable 17 10.3

Pain increased by any event No, spontaneous 108 65.5

 Yes, incidental 57 34.5

When does it predominantly occur During the night 15 9.1

 During the day 50 30.3

 Unrelated 100 60.6

How does the pain appear Unpredictable 117 70.9

 Predictable 48 29.1

Type of pain Somatic 31 18.8

 Visceral 21 12.7

 Neuropathic 37 22.4

 Mixed 75 45.5

 Unknown 1 0.6
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products evidencing that the effective dose for the treatment of 
breakthrough pain was not related to the basal opioid regimen 
and therefore the doses of fentanyl products should be titrated 
for each patient starting with the lowest strength [25]. This is 
in contrast to previous scientifi c knowledge, given that opioid-
tolerant patients receiving high doses of opioids are expected to 
require a dose proportional to the background opioid regimen 
to provide a clinical analgesic effect [26,27]. As an example, 
oral morphine has been safely given for many years in doses 
proportional to the opioid basal regimen [28].

A pooled analysis of trials of oral transmucosal fentanyl 
citrate showed a relationship between the breakthrough cancer 
pain dose and the basal opioid regimen but with relevant 
interindividual variability [26].

Dose titration may make the fentanyl products diffi cult 
in daily activities, preferring a traditional oral dosing of 
morphine (Davies 2008), but the present study demonstrated 
that titration is only needed in 13,6% of patients.

From the results of this study we can say that titrating a 
fast-acting opioid is not a diffi cult process. In the observation 
of the process in clinical practice, it was shown to be a simple, 
rapid process adequate for the duration characteristics of 
the breakthrough pain and that is achieved at the doses 
recommended in the summaries of product characteristics of 
the products analysed. Considering that 85% of the titrations 
analysed were performed with intranasal fentanyl pectin, this 
affi rmation is fully applicable to this product, and as 82.2% 
of the patients reached the effective dose at the lowest dose 
of drug available (PecFent 100 micrograms), the specifi cations 
detailed in the product information are consistent to the 
observations in clinical practice. This enhance the practical use 
of fentanyl products, particularly for outpatients, as 86,1% do 
not need further steps for titration.

The study conducted has the limitations inherent to an 
observational study, in which comparative results in titration 
between different opioids cannot be conclusive also considering 
that the sample did not contain comparable number of patients 
for each opioid. We did not complete the analysis of the initial 
doses for the breakthrough pain in relation to the background 
treatment due to high variability of drugs and doses. So, we 
could not know if higher background pain were related to 
higher initial doses for breakthrough pain treatment in clinical 
practice. The relationship between the breakthrough pain 
characteristics and the response to titration was not analysed. 
The satisfaction of the patients with the titration process was 
not examined, and of course this might be relevant for the 
conclusions of the analysis.

However, the joint analysis of the process in clinical practice 
provides a picture of the situation in real life. The titration of 
the treatment for breakthrough pain was performed in cancer 
patients, so the results, in principle, could only be extrapolated 

Table 2: Mean of ten points visual analogue scale (VAS) score for symptoms 
assessed on the ESAS scale.

 Symptom Mean 95% confi dence interval

 Lower limit Upper limit

Pain 6.2 5.9 6.6

Tiredness 4.3 3.9 4.7

Nausea 1.5 1.1 1.8

Depression 3.6 3.2 3.9

Anxiety 3.6 3.2 4

Drowsiness 2.3 1.9 2.7

Appetite 4 3.6 4.5

Wellbeing 5.5 5.2 5.9

Dyspnea 1.9 1.5 2.3

Insomnia 3.2 2.8 3.6

Table 3: Opioid doses used in titration, and mean dose at which titration was 
achieved with each commercial product.

Trade name Dose
No. of 

titrations
Mean (SD) dose at which titration was 

achieved

ABSTRAL® 100 μg 8 128.6 (48.8) μg

 200 μg 2

AVARIC® 67 μg 1 67 μg

INSTANYL® 100 μg 3 166.7 (57.7) μg

 200 μg 2

MORPHINE 10 mg 2 23.3 (11.6) mg

 30 mg 2

OXYNORM® 5 mg 1 7.5 (3.5) mg

 10 mg 3

PECFENT® 100 μg 135 136.6 (93.8) μg

 200 μg 24

 400 μg 10

 800 μg 1

SEVREDOL® 5 mg 1 11.25 (6.3) mg

 10 mg 2

 20 mg 1

TAPENTADOL 200 mg 1 200 mg

TRAMADOL 50 mg 1 50 mg

Source: Prepared by the authors from study results. 

TRAMADOL TAPENTADOL SEVREDOL® PECFENT® OXYNORM® MORPHINE INSTANYL® ABSTRAL® 
Trade name 
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100
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Figure 2: Time to obtain response to opioid titration for the treatment of 
breakthrough pain, for each commercial product in minutes.
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to this population. However, the nature of breakthrough 
pain has not been reported to be different in cancer patients 
compared to non-cancer patients, so the populations may, 
therefore, be similar. In turn, patients had different cancers 
and performance status that could infl uence their response to 
treatment. However, the study has the advantage of its general 
application, since if the selection of patients for the study had 
been limited to one type of cancer or type of breakthrough pain, 
the conclusions could only have been generalized to similar 
groups of patients. 

Regarding the treatment of chronic pain, some international 
agencies [29-31] warned about patients with serious adverse 
effects arising from the inappropriate use of fentanyl patches 
in relation to factors such as: start of titration with fentanyl at 
excessive doses or with too-fast increases; combination with 
other central nervous system depressants; drug interaction 
with antivirals (lopinavir, ritonavir); patch breakages resulting 
from applying pressure or bending and relative overdosing 
in elderly and thin patients. None of these situations were 
observed in the study.

We have found no literature references analysing the opioid 
titration process for breakthrough pain in clinical practice, so 
the results cannot be compared to other studies. Only changes 
in opioid and dose equivalences in the case of change have been 
analysed [32-34].

Conclusion

As conclusion, the decision algorithm in the dose 
adjustment for the treatment of breakthrough pain should be 
like that used for opioid titration for the treatment of chronic 
pain, though in general, opioid titration for breakthrough pain 
is much faster and simpler [30]. The study results may serve as 
a starting point and reference for the opioid titration process 
for breakthrough pain in real life. It would be relevant to design 
future randomized comparative studies comparing the titration 
processes and their clinical response among the different 
opioids recommended for the treatment of breakthrough pain, 
together with the assessment of their safety and effi cacy.
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