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ABSTRACT

BACKGROUND AND OBJECTIVES: Breakthrough pain is 
frequent among cancer patients and is poorly studied in Bra-
zil. This study aimed at evaluating the characteristics of break-
through pain and at comparing its evolution during three days.
METHODS: This is a longitudinal study where a specific ques-
tionnaire developed for the study was applied and was made up 
of sociodemographic data (age, gender, marital status, profes-
sion, income, origin), cancer-related data (types of primary tu-
mor, presence of metastases, therapeutic approach with chemo-
therapy and/or radiotherapy, surgical treatment and drugs) and 
parameters related to breakthrough pain (number of daily epi-
sodes, duration of crisis, intensity, pain onset velocity and types 
of breakthrough pain: spontaneous, incidental, drug failure at 
the end of the dose).
RESULTS: Most patients were females (71.7%), aged between 
30 and 50 years (41.7%), under concomitant chemotherapy and 
radiotherapy (41.7%) and had cervical cancer (54.2%). Mean 
pain intensity was 7, with standard deviation of 2.3. With regard 
to breakthrough pain, there have been no statistically significant 
differences in the three evaluation moments. During the three 
evaluations, it was observed that there has been decrease in the 
percentage of patients with pain for more than 15 minutes in 
the third evaluation (p=0.004). There has been no difference in 
pharmacological profile among the three evaluations (p=0.34).
CONCLUSION: Breakthrough pain was frequent among the 
studied population. The use of opioids was effective to decrease 
pain duration and spontaneous pain.
Keywords: Cancer pain, Incidental pain, Irruptive pain, Opioid.
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RESUMO

Justificativa e objetivos: A dor do tipo break-
through ocorre com frequência em pacientes oncológicos e 
é pouco estudada no Brasil. Este estudo teve como objetivo 
estudar as características da dor do tipo breakthrough e com-
parar a evolução durante três dias. 
METODOS: Trata-se de um estudo longitudinal em que foi 
aplicado um questionário específico criado para a pesquisa e 
composto por dados sociodemográficos (idade, gênero, estado 
civil, profissão, renda, procedência), dados referentes ao cânc-
er (tipos de tumor primário, existência de metástase, aborda-
gem terapêutica como quimioterapia e/ou radioterapia, trata-
mento cirúrgico e fármacos) e parâmetros referentes à dor do 
tipo breakthrough (número de episódios por dia, duração da 
crise, intensidade, velocidade de inicio da dor e as variedades 
de dor do tipo breakthrough: espontânea, incidental e falha do 
fármaco no final da dose).
Resultados: A maioria era do gênero feminino (71,7%), 
com idade de 30 a 50 anos (41,7%), realizava quimiotera-
pia e radioterapia concomitante (41,7%), e tinha câncer de 
colo uterino (54,2%). A média da intensidade dolorosa foi 
7, com desvio padrão de 2,3. Em relação à presença de dor 
do tipo breakthrough, não houve diferença estatisticamente 
significativa nos três momentos de avaliação. Durante as três 
avaliações observou-se que houve redução no percentual de 
pacientes que sentiam dor com tempo acima de 15 minutos 
na terceira avaliação (p=0,004). Não houve diferença entre as 
três avaliações quanto ao perfil farmacológico (p=0,34). 
Conclusão: A dor do tipo breakthrough foi frequente na 
população estudada. O uso de opioides mostrou eficácia na 
diminuição do tempo de dor e dor espontânea. 
Descritores: Dor incidental, Dor irruptiva, Dor neoplásica, 
Opioide.

INTRODUCTION

Pain may be present at any moment during disease and may 
be triggered by different mechanisms, such as direct tumor 
participation, anti-cancer therapies and other non-cancer 
related causes1. In addition, many cancer patients look for 
health professionals due to pain, which may be the first sign 
of malignancy2-4.
A review article has shown that the prevalence of cancer pain 
in patients with metastases or advanced disease is 64%, while 
this prevalence is almost twice as lower in healed patients. It 
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also reveals that most patients (59%) under anti-cancer treat-
ment refer pain. Pain was evaluated as moderate to severe by 
approximately one third of patients5.
This issue is added to the fact that the number of cancer sur-
vivors will significantly increase in the next decade and that 
the evaluation of the quality of life of such patients should 
go beyond simple evaluation of survival and should include 
new concerns, such as chronic and persistent pain, which may 
follow them for decades6. Another major concern is that, in 
spite of effective treatments being available in 70 to 90% of 
cases, there is inadequate treatment in 40 to 50% of patients, 
thus further increasing their pain complaints and intensity4.
Pain relief may be achieved by more than 75% of patients 
receiving adequate analgesic treatment by pharmacological 
approaches, such as adjuvant opioids, as suggested by World 
Health Organization’s (WHO) analgesic ladder7. In this con-
text, health professionals should be attentive because there 
are several barriers to cancer pain treatment which generate 
discrepancy between improvement expectations and actual 
relief. Some of these barriers are lack of health professionals 
knowledge, attitude toward pain as a minor symptom, lack of 
objective methods for pain evaluation, inadequate education 
of patients and their relatives about the issue, and difficult ac-
cess to opioids in some places, among others8,9.
Within such a broad issue, the study of breakthrough pain has 
gained importance in recent years, for being extremely related 
to poorer quality of life regardless of treatment, and for being 
a not well known entity, resulting in underdiagnosis, being 
undervalued and without necessary interventions10,11.
The word breakthrough appeared in the medical literature 20 
years ago and defines a transient pain exacerbation in patients 
with moderate or mild baseline pain12. Some years after it 
was defined as “pain exacerbation in patients with stabilized 
baseline pain and receiving therapy with opioids”, thus char-
acterizing the need for previous use of potent analgesics for 
its control13. There are many controversies and different defi-
nitions, but it is important to consider breakthrough pain as 
a pain “leakage” in patients with baseline pain already being 
adequately treated and controlled10,11.
Since its first description12, it was recognized as important 
aspect of cancer treatment, fact which is proven by the in-
creasing number of reviews and recommendations published 
in recent years11,14,15. For a long time, the meaning of this 
term has remained obscure in several languages due to lack 
of translation, explaining the fact that today the term break-
through is being progressively adopted by different countries 
in different continents, including Brazil. Terms such as “rup-
ture pain” and “incidental pain” have been used, but due to 
the difficulty of standardization or consensus, the original 
English term is maintained12,16. 
Breakthrough pain is characterized by fast onset (less than 3 
minutes), very severe intensity and short duration (approxi-
mately 30 minutes) with, in average, four episodes per day. 
The pathophysiology of this pain may have somatic, visceral 
or neuropathic etiology and characteristic, being most of the 
times associated to the same mechanism triggering baseline 

pain12,13,15,17,18. According to the triggering event, it is classi-
fied in three types: spontaneous, incidental (related to move-
ment) and failure at the end of therapeutic dose (which oc-
curs in the interval between one dose and the beginning of 
the next dose of the analgesic used to control baseline pain)12. 
A prevalence study carried out in Catalonia (Spain) with 397 
patients has shown that 41% (163) of cancer patients had at 
least one breakthrough pain episode in a 24-hour interval, 
showing how significant is the problem19.
More studies are needed to estimate the actual prevalence of 
this pain among cancer patients, especially in Brazil where no 
reference was found in the specialized literature about this sit-
uation still considered unknown by physicians. So, this study 
aimed at studying breakthrough pain characteristics and at 
comparing the evolution during three days in a cancer refer-
ence hospital.

METHODS

This is a longitudinal prospective study with patients with 
cancer and breakthrough cancer pain.
For sample calculation, the number of adult oncology beds 
existing in the hospital (n=42) and the prevalence of break-
through cases found in previous studies (40 to 80%)13,19,20 
were used. Sample size was defined as 24 patients with this 
type of pain.
Inclusion criteria were hospitalized patients above 18 years 
of age, under opioids for at least two months with controlled 
baseline cancer pain. Exclusion criteria were terminal pa-
tients, with difficulties to understand and communicate, with 
neurological and psychiatric problems and aged 75 years or 
above.
A specific questionnaire developed for the research and made 
up of sociodemographic data (age, gender, marital status, pro-
fession, income, origin), cancer-related data (types of primary 
tumor, presence of metastasis, therapeutic approach such as 
chemotherapy and/or radiotherapy, surgical treatment and 
drugs) and breakthrough pain-related parameters (number of 
episodes per day, duration of crisis, intensity, velocity of pain 
onset and types of breakthrough pain: spontaneous, inciden-
tal and failure at the end of drug dose) was applied.
Patients were included in the study after having agreed and 
signed the Free and Informed Consent Term, thus complying 
with the principles of the Declaration of Helsinki.
Data were collected during six months by the Pain Academic 
League, Federal University of Maranhão team.
After applying the questionnaire, patients with breakthrough 
pain were followed up with three evaluations with 2-day in-
terval between them, to observe the development and charac-
teristics of such disease. During this follow up, only param-
eters related to breakthrough pain were evaluated (Figure 1).
Data were entered in two copies which were then compared 
for error correction. Statistical analysis was performed with 
the program Stata 10.0. Data are shown in frequency, mean 
and standard deviation. Friedman test was used to check 
whether there were statistically significant differences in the 
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three days of breakthrough pain follow up, considering statis-
tically significant p < 0.05.
The study was approved by the Institution’s Ethics Commit-
tee under n. 2954/2011.

RESULTS

Forty-six patients met the inclusion criteria, being 33 (71.7%) 
females and 13 (28.2%) males. From these, 24 (52.2%) pa-
tients had breakthrough pain episodes.
From 24 evaluated patients, most were females (75%), aged 
between 30 and 50 years (41.7%) and self-reported skin color 
as black (58.3%). Most common marital status was married 
or stable union (58.3%). More than half had less than 8 years 
of education (54.2%). With regard to professional activity no 
respondent was active and 29.2% were in medical leave due 
to cancer. Most patients (75%) came from the hinterland of 
the state (Table 1).
According to cancer-related data, more than half had as prima-
ry site the cervix (54.2%). Disease duration has widely varied, 
however most were in the first year of disease (33.4%). Approx-
imately 37.5% had already some type of metastasis (Table 2).
With regard to therapeutic approach, most were under simul-
taneous chemotherapy and radiotherapy (41.7%), and 54.2% 
had been already submitted to cancer surgical procedure. Ap-
proximately 65% were under strong opioids associated to an-
algesics (Table 2).
All patients have reported pain for more than three months 
and most had continuous pain (58.3%). Mean pain intensity 
was 7, with standard deviation of 2.3. Most reported pain 
characteristics were jumping (54.2%) and tugging (50.0%). 
Sensitivity related to pain site was preserved in 79.3%. Ap-
proximately 70.8% have reported movement restriction and 
sleep disorders due to pain (Table 3).

Figure 1. Flowchart of the study

• Sociodemographic data
• Cancer-related data
• Breakthrough pain parameters (n=24 patients)

• Breakthrough pain parameters (n= 24 patients)

Patients with baseline pain controlled with opioids
(n=46 patients)

Patients with breakthrough pain
 (n=24 patients)

Table 1. Sociodemographic data of patients with breakthrough pain 

Variables n (%)

Gender

 Male 6 (25.0)

 Female 18 (75.0)

Age (years)

 < 30 5 (20.8)

 30-50 10 (41.7)

 > 50 9 (37.5)

Color

 White 6 (25.0)

 Mulato 4 (16.7)

 Black 14 (58.3)

Marital status

 Married/stable union 14 (58.3)

 Single 9 (37.5)

 Widower 1 (4.2)

Education (years)

 < 8 13 (54.2)

 ≥ 8 11 (45.8)

Professional activity

 Active 0 (0.0)

 Medical leave 7 (29.2)

 Retired 5 (20.8))

 No remunerated activity 12 (50.0)

Origin

 Capital 6 (25.0)

 Hinterland 18 (75.0)

Total 24 (100.0)
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Table 3. Pain characteristics as reported by patients

Variables n (%)

Pain onset

 <3 months 0 (0.0)

 ≥3 months 24 (100.0)

Periodicity

 Continuous 14 (58.3)

 Intermittent 10 (41.7)

Pain intensity (NS) 7 (2,3) *

Pain characteristics **

 Burning 7 (29.1)

 Flashing 4 (16.7)

 Jumping 13 (54.2)

 Tugging 12 (50.0)

 Pressing 6 (25.0)

 Heavy 5 (20.8)

 Throbbing 3 (12.5)

 Stabbing 1 (4.1)

 Sensitivity

 Preserved 19 (79.3)

 Alodynia 1 (4.1)

 Hypoesthesia 2 (8.3)

 Hyperalgesia 2 (8.3)

Sleep disorders

 Yes 17 (70.8)

 No 7 (29.2)

Movement restriction

 Yes 17 (70.8)

 No 7 (29.2)
NS: numerical scale; *Mean (standard deviation); **Values do not add 100% 
because patients could give more than one characteristic to their pain.

Table 2. Cancer and treatment-related data of patients with bre-
akthrough pain

n (%)

Primary cancer site

 Cervix 13 (54.2)

 Breast 4 (16.7)

 Others 7 (29.1)

Disease duration (years)

 < 1 8 (33.4)

 1 to 2 5 (20.8)

 2 to 3 6 (25.0)

 > 3 5 (20.8)

Presence of metastases

 Yes 9 (37.5)

 No 15 (62.5)

Therapeutic approach

 Radiotherapy alone 7 (29.2)

 Chemotherapy alone 5 (20.8)

 Chemotherapy + radiotherapy 10 (41.7)

 W/o chemotherapy and w/o radiotherapy 2 (8.3)

Surgical procedures 

 Yes 13 (54.2)

 No  11 (45.8)

Analgesic treatment

 Strong opioids + NSAIDs 16 (66.7)

 Weak opioids + NSAIDs  6 (25.0)

 Strong opioids alone  2 (8.3)
NSAIDs: non-steroid anti-inflammatory drugs.

With regard to breakthrough pain, there has been no sta-
tistically significant difference in the three evaluation mo-
ments. Only three patients did not present breakthrough 
pain in a certain interview day, being two patients in the 
second evaluation and one patient in the third evaluation 
(p=1.00) (Table 4).
Most patients had up to five breakthrough pain episodes 
per day and there were no statistically significant differenc-
es among evaluations (p=0.93). According to the numerical 
scale, there has been subtle pain intensity decrease in the sec-
ond and third evaluations, however without statistical signifi-
cance (p=0.01) (Table 4).
Most common breakthrough pain was incidental pain, pres-
ent in half the patients in the three evaluations. However, 
there has been 20% decrease in spontaneous pain in the third 
evaluation, together with increase of pain due to failure at the 

end of opioid dose (p<0.001) (Table 4).
Episodes have lasted up to 15 minutes in more than half 
the patients during the three evaluations. However, there 
has been decrease in the percentage of patients with pain 
for more than 15 minutes in the third evaluation (p=0.004) 
(Table 4).
Six patients (25.0%) have received no drug to control break-
through pain and 18 (75.0%) have used drugs to control 
pain at the first interview. Pattern was similar for second and 
third evaluations (p=0.40). Among prescribed drugs there 
were subcutaneous and/or intravenous morphine, and in-
travenous dipirone and tramadol. There have been no differ-
ences in pharmacological profile among the three evaluations 
(p=0.34). When asked about drugs effectiveness, only five 
patients (25%) have answered that they had adequate relief 
(Table 4).
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DISCUSSION

The prevalence of cancer patients with breakthrough pain 
episodes in our study was 52.2%, lower than what has been 
observed in the American research (51%)13 and in the British 
study (72.5%)21, however very similar to the Spanish study 
by Gómez-Batiste et al. (41%)19. Variation described in the 
literature is 40 to 80% of cases in cancer patients21, 22, which 
shows that this is a common problem deserving being diag-
nosed and treated.
Most patients were young females, which was different from 
previous references which have not shown significant differ-
ences in gender and have recorded mean age around the sixth 
decade of life13,19,21. These differences might be explained by 
the much higher prevalence of gynecological tumors found 
in the institution, which is a reference center for the state, 
especially cervical cancer, which is more related to younger 
age groups than most tumors, resulting in a large number of 
beds available to admit females23.
The profile of primary tumors found in this study was differ-

ent from the profile found by European and North-American 
studies. A study in the United Kingdom14 has shown that 
most diagnosed primary tumors were: breast cancer (21%), 
prostate cancer (21%), colorectal cancer (10%), myeloma 
(10%), lung cancer (7.5%) and others (<5%)15,21. In this 
study, the number of cervical cancers is less than 5% of pa-
tients, quite different from our study where the major cause is 
this tumor. The reason for such difference may be the fact that 
the incidence of cervical cancer is twice as high in developing 
countries as compared to developed countries24,25. In 2010, 
Brazil had 18 cases per 100 thousand inhabitants, while West-
ern Europe countries had less than 10 cases per 100 thousand 
inhabitants23.
The incidence of cervical cancer is even higher when the state 
of Maranhão is evaluated, where the incidence in 2012 was 
22.49 cases per 100 thousand inhabitants; the incidence of 
breast cancer in this state was 11.91 cases per 100 thousand 
inhabitants, thus explaining the large number of cervical can-
cers as compared to breast cancers among participants of this 
study23. Confirming this profile, there has been low educa-

Table 4. Analysis of breakthrough pain episodes

Variables 1st evaluation
n (%)

2nd evaluation
n (%)

3rd evaluation
n (%)

p value*

Breakthrough pain 1.00

Yes 24 (100.0) 22 (91.7) 23 (95.8)

No 0 (0.0) 2 (8.3) 1 (4.2)

Number of episodes 0.93

Up to 5 19 (79.0) 21 (95.5) 22 (95.7)

> 5 5 (21.0) 1 (4.5) 1 (4.3)

Numerical scale 8.04 (1.16)/ 6 -10** 7.85 (1.15)/ 5-9** 8.00 (1.09)/5-9** 0.01

Type of breakthrough pain <0.001

Incidental 12 (50.0) 11 (50.0) 12 (52.0)

Spontaneous 12 (50.0) 8 (36.0) 7 (30.0)

Failure at end of opioid dose 0 (0.0) 2 (10.0) 3 (13.0)

Incidental and spontaneous 0 (0.0) 1 (4.0) 1 (4.0)

Duration (min) 0.004

Up to 15 13 (54.0) 12 (54.0) 15 (65.0)

>15 11 (45.0) 10 (45.0) 8 (35.0)

Received drug 0.40

Yes 18 (75.0) 17 (77.3) 17 (73.9)

No 6 (25.0) 5 (22.7) 6 (26.1)

Drug receveid 0.34

Dipirone 4 (22.2) 1 (5.9) 2 (11.7)

Tramadol 2 (11.1) 2 (11.7) 2 (11.7)

Morphine 12 (66.7) 13 (76. 5) 13 (76.6)

Morphine + dipirone 0 (0.0) 1 (5.9) 0 (0.0)
*Friedman test; **Mean (standard deviation)/min-max.
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tion level and lack of remuneration in the studied sample, 
with most patients illiterate or just with incomplete elemen-
tary school and unemployed. Low education and poverty are 
closely related to high incidence of cervical cancer, because it 
is closely associated to sexually transmitted diseases and to the 
lack of prevention knowledge and information.
Cancer pain was controlled in 75% of patients with strong 
opioids (morphine) and in 25% with weak opioids (tramadol) 
with or without adjuvants. In the study19 most have also used 
strong opioids, but not only morphine. Other drugs, such as 
methadone, fentanyl and oxycodone were also prescribed, in-
creasing the spectrum of therapeutic options. This may reflect 
a broader use of morphine to treat cancer pain in our country, 
as well as low availability of other potent opioids for Single 
Health System patients.
From 20 patients reporting breakthrough pain, most (60%) 
had in average two to four episodes per day during the first 
interview; this number was higher for subsequent interviews 
(80%), similar to the average of one to four episodes per day 
found in other studies1,13,20,21. The increase observed during 
second and third interviews was expected, since character-
istics of breakthrough pain were explained to patients, thus 
allowing for better understanding and easy identification, re-
sulting in further requests for assistance (70%).
With regard to the development of pain, this study was dif-
ferent from the study carried out in Catalonia where pain 
was faster in 60% of cases, versus 45% in our study19. This 
difference might have been caused by the high number of 
patients with metastases (53%) in the Catalan study, which 
may accelerate pain onset. In our study, only 30% of patients 
had metastases. About episode duration, both studies showed 
similar intervals, varying from few minutes to one hour, with 
predominance of pain lasting 15 to 30 minutes, which was 
also observed by other authors12,13,26.
Pain intensity for all breakthrough cases was moderate and/
or severe. In a study by Davies et al.14,21, more than 90% of 
patients had moderate and/or severe pain showing a very 
similar situation to that of this study. Other studies have 
considered breakthrough pain in general severe, poorly tol-
erated and with major interference in the quality of life of 
people10,27,28.
As to classification, most breakthrough cases were incidental, 
having as major subtype movement; and the lowest preva-
lence was failure at the end of opioid dose. These results were 
similar to remaining studies which have also presented inci-
dental pain and movement as major causes for breakthrough 
pain12,13,19,21. These data call the attention to the limitation 
that this pain may bring to patients, restricting their move-
ment in bed, preventing ambulation and even simple care 
such as personal hygiene.
Approximately 70% of patients used drugs to control pain, 
however only 25% had relief. Parenteral routes were the 
routes of choice for hospitalized patients, but are not the ideal 
alternative to treat breakthrough pain because this complaint 
has short duration, while drugs take longer to start acting by 
intravenous and subcutaneous routes. The use of transmu-

cosal fentanyl (sublingual or oral) is widely discussed as an 
effective method to control breakthrough pain, being increas-
ingly prescribed in Europe due to its fast onset. In Brazil, 
we still don´t have this pharmaceutical presentation, which 
restricts the possibilities of treatment. Other drug mentioned 
is ketamine, which was effective when used by the nasal route, 
by spraying low doses; however this presentation is also not 
available in Brazil21,29.

CONCLUSION

As from this study, one may infer that the prevalence of 
breakthrough pain is high, was more frequent in young fe-
males with low education, with cervical and breast cancer, 
presenting two to four episodes per day, of short duration, 
severe intensity and gradual onset, and especially incidental 
pain. Opioids were effective to decrease pain duration and 
spontaneous pain.
With these data we have identified that this type of pain is a 
common oncologic situation, although being poorly known 
and highly underdiagnosed by physicians and the general 
population. So, it is inadequately treated leading to poorer 
quality of life of patients with such disease. Results of our 
study may help the design of other studies and the develop-
ment of professional qualification programs on the treatment 
of this pain, allowing better assistance to patients.
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