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Abstract

Introduction

Although breakthrough dyspnea is very frequent in cancer patients, there
are no precise recommendations for treating it. The main objective of this
study was to analyze what treatments are used in clinical practice for the
management of breakthrough dyspnea in cancer patients in Spain and the
secondary objectives were to describe the characteristics of cancer patients
with breakthrough dyspneaand the attributes of the disorder.

Methods

Cancer patients over 18 years of age, with breakthrough dyspnea and a
Karnofsky performance score of 230, who were treated at departments of
oncology in institutes across Spain were included in this cross-sectional ob-
servational study. The characteristics of breakthrough dyspnea, history of
treatment, anthropometric variables, Mahler dyspnea index, Borg scale,
Edmonton Symptoms Assessment Scale, and patient satisfaction with cur-
rent breakthrough dyspnea treatment were assessed.

Results

The mean age of the 149 included patients was 66 years (95% confidence
interval: 64.3 to 67.9), and 53 were females (35.6%). The mean break-
through dyspnea intensity was 5.85 (95% confidence interval: 5.48 to 6.22,
Borg scale). A total of 55.1% of the first-choice treatments consisted of
opioids, followed by oxygen (17.3%). A total of 119 patients (79.9%) re-
ceived monotherapy for breakthrough dyspnea. Patients presenting with
basal dyspnea received oxygen in a greater proportion of cases (21.1% vs
7.4%; p = 0.07). Patients with predictable dyspnea received a greater pro-
portion of opioids (70.9% vs 44.4%; p = 0.01).



Conclusions

Opioids constitute first-line therapy for breakthrough dyspnea in routine clinical practice, though the scientific evidence supporting

their use is scarce. Further information derived from controlled clinical trials is needed regarding the comparative efficacy of the

different treatments in order to justify their use.

Introduction

Dyspnea is one of the most common symptoms in oncology pa-
tients with advanced-stage disease. It is an unpleasant symptom
with a strong impact on the patients, their relatives and their
healthcare teams. Dyspnea is present in the evolution of many dis-
orders, and its prevalence increases with disease progression and
with physical deterioration of the affected patients.

Dyspnea can manifest in a continuous and progressive manner or
in the form of crises. There is no consensus-based definition of
what constitutes a crisis, also called breakthrough dyspnea due to
its similarity with breakthrough pain. The prevalence of break-
through dyspnea is therefore difficult to establish, due to this lack
of definition, though it is estimated to affect 81-85% of cancer

patients 2.

Based on the data provided by Simon et al. in their 2013 review ,
breakthrough dyspnea can be defined as an episode of sudden-on-
set, acute breathing difficulty in a patient with or without back-
ground breathing problems that is self-limiting in time and with a
duration of less than 10 minutes in most cases. The intensity of
breakthrough dyspnea is = 6 points on the Borg scale (very severe
dyspnea). The condition usually manifests daily (1 to 5 episodes).
Breakthrough dyspnea can be associated with prodromal physical
or emotional sensation that alerts the patient, and is accompanied
by other symptoms such as pain, cough and fatigue. Triggering
factors such as physical exertion may intervene in some cases,
though in other cases the patient is unable to identify any such
factors °.

Breakthrough dyspnea has a strong impact on the physical and
psychosocial condition of the patient, and his/her quality of
life “>7. Tt also has a negative impact on the quality of life of the
1,2,4,8,9,10

caregivers . The management of breakthrough dyspnea
usually depends on the experience of the healthcare team, the un-
derlying etiopathogenic mechanism, the background disease, pa-
tient characteristics and location, prognosis, and the available re-
sources. None of the strategies used, whether pharmacological or
otherwise, are supported by scientific evidence of sufficient quality
to be included in clinical practice guidelines '".

To date, no study has conducted an in-depth investigation of the
characteristics of breakthrough dyspnea or of the treatments used
in this setting. Therefore, the main objective of this study was to
analyze what treatments are used in clinical practice for the man-
agement of breakthrough dyspnea in cancer patients and the sec-
ondary objectives were to describe the characteristics of cancer pa-

tients with breakthrough dyspnea and the attributes of the disor-
der.
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Methods
Study design and ethical standards

This was a cross-sectional observational study. Patients were in-
cluded between May 2015 and March 2016. All procedures fol-
lowed were in accordance with the ethical standards of the respon-
sible committee on human experimentation (institutional and na-
tional) and with the Helsinki Declaration of 1964, as revised in
2013. Informed consent was obtained from all patients for being
included in the study.

Specialists from 23 Departments of Oncology in 16 Spanish prov-
inces participated in the study. The investigators completed a case
report form specifically designed for the study.

Screening criteria

Patient screening was performed on a consecutive random basis,
selecting the first 10 outpatients visiting the clinic who met the
inclusion criteria. The source documents were the clinical history
and the data collected during the screening visit.

Patients of all races, both genders, aged over 18 years with a diag-
nosis of breakthrough dyspnea and oncological background dis-
ease were included. Patients with cognitive problems or who were
severely affected by their background disease, with a Karnofsky
performance score of <30, and uncooperative individuals, were ex-

cluded.

Breakthrough dyspnea was defined as sudden-onset, acute breath-
ing difficulty in a patient with or without background of breathing
problems that is self-limiting in time and with a duration of <10
minutes, with an intensity of 26 points on the Borg scale (very

severe dyspnea).
Sociodemographic and clinical variables

The patient’s date of birth, gender, weight, height, hydration sta-
tus (poor, average, good) at the time of consultation, and socioec-
onomic level (low: income less than 15,000 euros/year; average:
>15,000-25,000 euros/year; high: 25,000 euros/year) were rec-
orded. Functional status was assessed based on the Karnofsky per-
formance score, from 0-100% '2. Patient medical history was col-
lected and the intensity of basal dyspnea was assessed using the
Mabhler basal dyspnea index. The Mahler index is an indirect mul-
tidimensional scale. It comprises three subscales that explore three
components of dyspnea: task magnitude, functional disability and
exertion magnitude. Each dimension is scored using a 5-point
scale from O (intense) to 4 (none), and the total sum yields a global
score of between 0 and 12. The lower the score, the greater the
intensity of dyspnea . In the case of patients with basal dyspnea,
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we recorded the date of onset of dyspnea. We recorded oxygen
saturation at the time of the visit using pulsioxymetry (saturation
percentage).

Information was collected on the main characteristics of break-
through dyspnea: first episode or patient on follow-up; date of first
breakthrough dyspnea episode; number of episodes per day or per
week; form of onset (gradual or sudden); total duration of the ep-
isode; exacerbating factors (movement, cough, swallowing, bowel
movements, others); manifestation at night or during the day, or
with no relation to the time of day; and predictability (predictable
or not predictable).

Clinical assessment

The patients were asked to report the average intensity of break-
through dyspnea when it occurred, scoring the intensity with the
Borg scale. The Borg scale is a unidimensional visual analogue
scale (VAS) from 0-10 points, and presents descriptors associated
with several categories '“. The patients also recorded the intensity
of dyspnea at the time of the visit using a 10-cm VAS, where 0 =
“No breathing difficulty” and 10 = “Maximum breathing diffi-
culty”.

The Edmonton Symptoms Assessment Scale (ESAS) was used to
assess other associated symptoms that occurred in the preceding
week: pain, tiredness, nausea, depression, anxiety, drowsiness, an-

orexia, malaise, resting dyspneaand insomnia .

Treatment

Some patients received medical treatment and/or care for their
clinical condition according to the clinical judgment of the spe-
cialist. Information was collected on the history of consecutive
non-pharmacological and pharmacological treatments adminis-
tered for breakthrough dyspnea from the time of first onset of the
condition, along with the medications used by the patient for
other indications at the time of consultation. Patients scored their
satisfaction with the treatment they received for breakthrough
dyspnea at the time, using a 10-point VAS, where 0 = “Not at all
satisfied” and 10 = “Completely satisfied”. Patients were consid-
ered to be satisfied with the treatment if the score was 25 points.

Statistical analysis
No formal sample size was calculated for this study.

A descriptive analysis was made of the variables included in the
study, based on the distribution of frequencies for qualitative var-
iables, calculation of percentages for qualitative variables, and cal-
culation of the mean, standard deviation, minimum and maxi-
mum for quantitative variables. Comparisons between qualitative
variables were made using the Fisher test or the Chi® test (treat-
ment with opioids by previous treatment with opioids, treatment
with opioids by predictable or not predictable dyspnea). The Stu-
dent t-test was used to compare independent groups in the case of
quantitative variables (age by sex, body mass index by sex, Mahler
score by sex, Borg scale by sex, intensity of basal dyspnea by sex).
On evaluating differences in quantitative variables between groups
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with more than two categories, we performed factor analysis of
variance applying Bonferroni or Games-Howell correction ac-
cording to the homogeneity of variances to control for error in
multiple comparisons. This analysis was applied to the compari-
son of number of daily episodes of breakthrough dyspnea by first
choice of monotherapy treatment, and satisfaction of the patient
with current treatment of breakthrough dyspnea.

The statistical significance level was set at 0.05. The SPSS statisti-
cal package, version 24.0, was used for the analysis.

Results

A total of 154 patients were recruited to the study, of which 149
were included in the analysis. All the patients consent to partici-
pate in the study. Five patients failed to comply with the
Karnofsky performance score inclusion criterion. Each center in-
cluded an average of 8 patients (95% confidence interval: 5 to 11).

Sociodemographic data and medical history

Ninety-six patients (64.4%) were male, 53 were female (35.6%),
and the mean age was 66 years (95% confidence interval: 64.3 to
67.9), with no difference between genders (p = 0.356). The soci-
oeconomic level was average, low and high in 94 (71.8%), 20
(15.3%) and 17 (13%) patients, respectively.

There were no significant differences in body mass index (BMI)
between males and females, the mean being 25.5 kg/m* (95% con-
fidence interval: 25 to 26.6), with a median of 25.1 kg/m’. BMI
could not be determined in 13 patients (8.7%). Sixteen patients
(10.5%) presented cachexia [16] with BMI < 20 kg/m? Sixty-
seven patients (44.1%) had BMI < 25 and > 2 0 kg/m* 41 (27%)
were overweight with BMI 25-30 kg/m? and 28 (18.4%) were
obese with BMI > 30 kg/m?.

Ninety-two patients (64.3%) had good hydration; 35% had aver-
age hydration; and one patient (0.7%) showed poor hydration.
The frequency of concomitant diseases was: respiratory 76 (51%),
cardiovascular 55 (36.9%), gastrointestinal 17 (11.4%), genitou-
rinary 16 (10.7%), musculoskeletal 22 (14.8%), neurologic 8
(5.4%), endocrine 30 (20.1%), hematological 7 (4.7%), dermato-
logical 3 (2%), psychiatric 10 (6.7%), surgical 52 (34.9%) and
allergy 22 (14.8%).

The cancer was located in the lungs in 106 patients (71.6%), gas-
trointestinal tract in 11 (7.4%), breast in nine (6.1%), prostate
gland in four (2.7%), and in other body locations in 18 cases
(12.2%). A total of 133 patients (89.3%) had metastatic disease at
the time of assessment. The proportion of patients corresponding
to each Karnofsky score was: 30, 2%; 40, 10.7%; 50, 15.4%; 60,
20.1%; 70, 27.5%; 80, 18.1%; 90, 5.4%; and 100, 0.7%.

Sixty-seven patients (47.5%) suffered associated breakthrough
pain. The mean Mahler basal dyspnea score of the patients in-
cluded in the study was 5.1 (95% confidence interval: 4.6 to 5.5),
with a median of 5 points, a minimum of 0 and a maximum of
12. The score was 1.03 points poorer among females (95% confi-
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dence interval: 0.17 to 1.89; p =0.019). The time from initial di-
agnosis of basal dyspnea was 0.7 years (95% confidence interval:
0.4 to 0.9), with a median of 0.2 years. A total of 112 patients
(75.2%) received treatment for basal dyspnea. The mean oxygen
saturation was 92.74% (95% confidence interval: 92.04 to 93.44),
with a median of 94%.

Characteristics of breakthrough dyspnea

A total of 57 patients (40.7%) presented with their first break-
through dyspnea episode. Table 1 summarizes the characteristics
of breakthrough dyspnea. There were no significant differences in
dyspnea intensity between males and females (p =0.594). The
events triggering dyspnea were movements (113 cases) and cough
(57 cases). In 21 cases dyspnea was caused by both events.

Symptoms assessment

The intensity of basal dyspnea on the day of the inclusion visit was
3.46 points (95% confidence interval: 3.06 to 3.86), with a me-
dian of 3 points, and no differences between genders (p =0.566).
Table 2 presents the mean ESAS scores observed.

Table 1. Characteristics of breakthrough dyspnea.

Table 2. Edmonton Symptoms Assessment Scale (ESAS) scores.

Symptoms N Mean (SD)*
Pain 148 3.4(2.7)
Tiredness 148 5.5(2.4)
Nausea 148 1.2(2.1)
Depression 146 3.2(2.9)
Anxiety 148 3.7(3.1)
Drowsiness 148 2.5(2.6)
Appetite 148 4.5(2.9)
Wellbeing 148 5.1(2.3)
Lack of air 148 5.3(2.2)
Insomnia 148 3.5(2.9)

Breakthrough dyspnea description N %
£ Gradual 76 52.1
Form of onset sudden 70 47.9
Dyspneaincreased by No, spontaneous 26 17.4
some event Yes, incidental 123 82.6
Duringthe night 16 10.7

Dyspnea appears Duringthe day 60 40.3
Unrelated 73 49

How does dyspnea appear Predictable 60 40.3
Unpredictable 89 59.7

Media 1C95%

Time fromfirstbreakthroughdyspneaepisode
(months)

Number of daily episodes 2.5 2.3t02.8
Meandurationofthe breakthrough dyspneaepi-
sodes (minutes)

Intensity of breakthrough dyspnea (Borgscale) 5.85 5.48t06.22

4.5 29to6.1

10.2 8.3to12.1

MED

*SD: Standard deviation

Treatment for breakthrough dyspnea

The proportion of patients who received each type of treatment
for breakthrough dyspnea as first choice therapy are presented in
Figure 1. Table 3 shows the drug substances and interventions
prescribed as the first treatment option. Treatment was adminis-
tered in monotherapy as the first choice in 119 patients (79.9%),
while 19 patients (12.8%) received two drugs or interventions, six
(4%) received three drugs or interventions, and five (3.4%) re-
ceived more than three drugs or interventions. The drugs most
frequently prescribed in monotherapy as first choice treatment
were opioids (75 patients, 64.7%), followed by oxygen (22 pa-
tients, 19%), other treatments or interventions (12 patients,
10.3%), corticosteroids (four patients, 3.4%) and benzodiazepines
(two patients, 1.7%). First choice treatment was modified or sus-
pended due to lack of efficacy in 26 patients (17.5%), and due to
toxicity in four patients (2.7%).

Figure 1. Type of treatment for breakthrough dyspnea

100

55.1

Percentage-of-patients

= . =xlll

0 T T
Nane Opioid Benzodiszepine Corticostaroid Oxygen Othar

Source: Prepared by the authors from the study results.



Table 3. Drug substances and interventions prescribed as first-choice

therapy for the management of breakthrough dyspnea.

Type of treatment or Proportion
intervention for Frequency into thistype
breakthrough dyspnea of treatment
None None 3 100
Morphine chloride 9 8.3

Codeine 1 0.9

Fentanyl 62 57.4

Hydromorphone 1 0.9

Opioid Morphine 32 29.6
Oxycodone-Naloxone 1 0.9

Oxycodone 1 0.9

Tapentadol 1 0.9

Total 108 100

Alprazolam 4 66.7

. . Diazepam 1 16.7
Benzodiazepine Lorazepam 1 16.7
Total 6 100

Cortisone 1 5.3

Deflazacort 1 5.3

Dexamethasone 7 36.8

Corticosteroids Fluticasone-Salmeterol 2 10.5
Methylprednisone 3 15.8

Methylprednisolone 2 10.5

Prednisone 3 15.8

Total 19 100

Oxygen Oxygen 34 100
Not defined 1 3.8

Erlotinib 1 3.8

Everolimus 1 3.8

Ipratropium 1 3.8

Ipratropium bromide 5 19.2

Other Radiotherapy 1 3.8
Salbutamol 14 53.8

Tiotropium 1 3.8

Thoracocentesis 1 3.8

Total 26 100

Seventy-two patients (48.3%) received first choice treatment; 77
(51.7%) required second choice treatment; 37 (24.8%) required
third choice treatment; 14 (9.4%) required fourth choice treat-
ment; eight (5.4%) required fifth choice treatment; and two pa-
tients (1.3%) required a sixth treatment option. The second
choice drugs were analyzed in those cases where opioids had been
the first choice. In 64.9% of the cases, the second treatment op-
tion was to increase the dose of the prescribed opioid; benzodiaz-
epines were used in 13.5%; corticosteroids in 8.1%; oxygen in
5.4%; other treatments in 5.4%; and non-pharmacological inter-

ventions in 2.7%.

Oxygen administration was seen to be associated with the presence
of basal dyspnea (p =0.007), with an incidence of 21.1% versus
7.4% in the patients without basal dyspnea. The use of opioids for
breakthrough dyspnea was associated with previous treatment
with opioids for basal dyspnea (68.5% versus 50%; p =0.044).
The use of opioids was also seen to be associated with predictable
breakthrough dyspnea (70.9% versus 44.4%; p =0.01). No statis-
tical differences were observed in the number of daily break-
through dyspnea episodes and the type of treatment administered
as first choice in monotherapy (Figure 2).

MED

Figure 2. Mean number of breakthrough dyspnea episodes in patients
treated as first option and in monotherapy with each intervention or treat-

ment.
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Satisfaction with treatment

Eighty-seven patients (60.8%) were satisfied with the treatment
for breakthrough dyspnea they were receiving. The mean satisfac-
tion score (VAS) was 6.02 (95% confidence interval: 5.6 to 6.5),
with a median of 6, and no difference between genders (p =0.285)
or types of treatment (Figure 3).

Figure 3. Patient satisfaction with current treatment for break-
through dyspnea, based on a visual analogue scale. Mean and 95%
Confidence interval (CI).

B31 5
& %
EE]
547 S==
4~ 4

T T T T
Benzodiszepine Corticosierad Omygen Ohat

95% CI Satisfaction of patient with current
treatment of breakthrough dyspnea

i T
None Opioid

Source: Prepared by the authors from the study results.

Discussion

The American Thoracic Society (ATS) defines dyspnea as “a sub-
jective experience of breathing discomfort that consists of qualita-
tively distinct sensations that vary in intensity. The experience de-
rives from interactions among multiple physiological, psychologi-
cal, social, and environmental factors, and may induce secondary
physiological and behavioral responses” 7. Although this is a glob-



ally accepted definition, it makes no distinction between the dif-
ferent forms of dyspnea, such as continuous dyspnea or episodic
or breakthrough dyspnea. Different terms have been used in ref-
erence to breakthrough dyspnea: episodic, crises or attacks, acute,
incident and intermittent. In patients with chronic obstructive
pulmonary disease, breakthrough dyspnea is usually referred to as

. . ;
acute disease exacerbation '2%56:89.18.19.20

Despite the advances in the management of dyspnea, successful
treatment is still difficule '>*"*%. The etiology of breakthrough
dyspnea may be related to the causes of the background dyspnea,
though the disorder can also manifest in patients without back-
ground dyspnea, and with no known etiological causes *. Dyspnea
is difficult to control independently of the underlying etiology.
The control of breakthrough dyspnea is even more complex as a
result of the difficulties involved in assessing the disorder, in view
of its close relationship to emotional and physical factors that in-
crease the impact on the patient 7. Breakthrough dyspnea has a
series of special characteristics that determine the choice of treat-
ment, such as rapid onset, short duration and the repetition of
episodes over the course of one day. The scientific evidence for the
efficacy of the different treatments is inconclusive ''. Opioids are
recommended as first choice treatment, since they are warranted
by many studies and by clinical experience. However, sufficient
evidence is only available for morphine, diamorphine and dihy-
drocodeine; there are no comparative studies, and the starting dos-
age for dose titration in breakthrough dyspnea has not been estab-
lished. Fentanyl could be a useful option in view of its rapid ac-
tion, which is well suited to the acute way in which breakthrough
dyspnea develops. However, comparative studies with other opi-
oids are needed, since the data available to date with subcutaneous

2324 Benzodiaze-

and intranasal fentanyl pectin are versus placebo
pines are recommended as a second choice, because although they
are not effective in reducing the severity of breakthrough dyspnea,
they are important as adjuvants for reducing anxiety or panic at-
tack. The recommendation, therefore, is to combine them with
opioids, since this option has been shown to be effective in cancer
patients with dyspnea ®. Corticosteroids are only recommended
when dyspnea is caused by obstructive respiratory disease, or in
dyspnea secondary to carcinomatous lymphangitis. The efficacy of
oxygen therapy in non-hypoxic patients has not been demon-
strated 'V

In the present study, first-choice treatment consisted of opioids,
followed by oxygen (17.3%). Most patients (79.9%) received
monotherapy. Patients with basal dyspnea received oxygen more
often than those without basal dyspnea (21.1% versus 7.4%; p
=0.007), and patients with predictable dyspnea received a greater
proportion of opioids than those non predictable (70.9% versus
44.4%; p =0.01). Some treatments described for breakthrough
dyspnea as immunomodulators and thoracocentesis perhaps really
were treatment for the basal dyspnea. The first-choice treatment
for breakthrough dyspnea most widely used in Spanish clinical
practice was found to be opioid monotherapy.

MEM

The fact that opioids were the treatment of choice and that break-
through dyspnea is very limited in time (normally lasting less than
10 minutes) suggest that opioid administration routes other than
the intravenous and/or subcutaneous route, with rapid onset of
action, as a very attractive option for the outpatient management

of breakthrough dyspnea.

The present study constitutes a global approach to the manage-
ment of patients with breakthrough dyspnea in Spain. The study
sample was very heterogeneous, because the patients were in dif-
ferent stages of malignant disease and in different treatment
phases. No information was collected on the etiology of basal or
episodic dyspnea, therefore, we were not able to determine
whether administration and response to the treatments might also

differ.

Conclusions

Despite the widespread use of opioids in clinical practice, the sci-
entific evidence to support their use in breakthrough dyspnea is
limited. Further information derived from controlled clinical trials
is needed regarding the comparative efficacy of the different op-
tions in order to justify their use in clinical practice.

All procedures followed were in accordance with the ethical stand-
ards of the responsible committee on human experimentation (in-
stitutional and national) and with the Helsinki Declaration of
1964, as revised in 2013. Informed consent was obtained from all
patients for being included in the study.
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