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ORIGINAL ARTICLE

Background and episodic breathlessness in advanced cancer patients followed
at home
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and Federica Aiellie

aLa Maddalena Cancer Center, Palermo, Italy; bPalliative Home Care Unit, ASL 3, Genova, Italy; cHome palliative care program SAMO,
Palermo, Italy; dHome Care Service of the Rome Section of the Italian Association Against Leukemias, Rome, Italy; eUniversity of L’Aquila,
L’Aquila, Italy

ABSTRACT
Background: The aim of this study was to assess the phenomenon of episodic breathlessness in
advanced cancer patients followed by palliative care services at home.
Methods: A consecutive sample of patients with advanced cancer, admitted to home care for a period
of six months, was surveyed. The presence of background breathlessness and episodic breathlessness,
their intensity, and drugs used for their treatment were collected. Factors inducing episodic breathless-
ness, and its influence on daily activities were investigated.
Results: Three hundred forty-seven advanced cancer patients admitted to home palliative care were
surveyed. The prevalence of breathlessness was 35.3%. The mean intensity of breathlessness was 3.8
(SD 1.96), out of a maximum score of 10 for worst imaginable. Sixty patients (49.2%) were receiving
drugs for background breathlessness. In the multivariate analysis the risk of breathlessness increased
with cardiovascular disease, chronic obstructive pulmonary disease, and lung cancer while it decreased
in patients with a better performance status. The prevalence of episodic breathlessness in patients
with background breathlessness was 79.5% and its mean intensity was 7.1 (SD 1.5, range 2–10). The
mean duration of episodic breathlessness was 28.6minutes (SD 47.1, range 1–300minutes). Forty-three
patients (44.3%) were receiving one or more drugs as needed. The majority of episodic breathlessness
events were triggered by activity. Episodic breathlessness was interfering with daily activities in
65 patients (67%). Episodic breathlessness wasn’t associated with any variable taken into consideration.
Conclusion: This study showed that episodic breathlessness frequently occurs in advanced cancer
patients admitted to home care, is severe in intensity, is triggered in most cases by activity, and is
characterized by a short duration which requires rapid measures.
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Introduction

Breathlessness has been described as an unpleasant sensa-
tion of breathing, also known as dyspnea, and is character-
ized by qualitatively distinct sensations presenting with
variable intensity1. Breathlessness is produced by different
and complex mechanisms. It may be caused by cancer itself,
and pre-existing or concomitant comorbid conditions2.
Although patients with lung cancer are at higher risk of
developing breathlessness3, this phenomenon largely occurs
in the general cancer population, particularly in the advanced
stage of disease4. From a clinical perspective, breathlessness
is a very distressing symptom often reported in advanced
cancer patients, particularly in the last three months of life.
Breathlessness is associated with significant suffering both
for cancer patients and for caregivers. This symptom is the
most common chief complaint for admission to hospital in
patients with lung cancer5.

Other than being present as a continuous phenomenon
for most hours of the day, Breathlessness may aggravate the

background condition with peaks of intensity that are distinct
from the background breathlessness (episodic breathless-
ness). The temporal characteristics of this symptom resemble
those of background pain and breakthrough pain6. As
breathlessness is a complex entity with difficult management,
more information is necessary to understand this phenom-
enon to provide appropriate therapeutic options.

Breathlessness often becomes more severe and refractory
to traditional medical management in the last weeks of life3.
At this stage, most patients are commonly followed at home.
Several studies performed in advanced cancer patients fol-
lowed at home have underscored the importance of breath-
lessness, although episodic breathlessness has not been
characterized in this context. Breathlessness tended to further
increase at the lowest levels of functional status, particularly
in the last week of life7. Breathlessness was the most fre-
quent reason for emergency admission of patients who were
assisted by a home care program8. A substantial proportion
of patients presenting with acute breathlessness to an emer-
gency center survive less than two weeks9. Indeed, dyspnea
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was the most frequent reason for hospital admission of
patients who died after being admitted to hospital through
the emergency center while being assisted at home. In the
last two hours of life of patients followed at home, dyspnea
was one of the most important clinical issues10. Finally,
breathlessness is one of the most frequent indications for
palliative sedation at home11,12. In a previous paper, the
prevalence and characteristics of breathlessness and episodic
breathlessness were evaluated in advanced cancer patients
recruited in different settings13. The aim of this secondary
analysis was to assess the characteristics of episodic breath-
lessness in the subgroup of patients followed at home.

Patients and methods

This is a secondary analysis of a survey conducted in several
centers in a variety of clinical settings, including oncology
wards, hospices, acute palliative care units, and home care.
From this sample, advanced cancer patients admitted to
home palliative care programs were surveyed for a period of
six months. All patients who were able to provide informa-
tion about breathlessness were eligible. Patients who were
dying or were unable to collaborate due to cognitive failure
or other reasons were excluded. Informed consent and insti-
tutional approval of the University of Palermo were obtained.

At home admission, the epidemiological characteristics,
stage of disease, concomitant comorbidities, ongoing onco-
logic treatments, and Karnofsky status were recorded.
Karnofsky status is a well validated tool for classifying
patients’ functional impairment14. Scores range from 0 (dead)
to 100 (full function). Patients were asked about the presence
of breathlessness, and its intensity was measured on a
numerical scale from 0 to 10 (where 0 ¼ none and 10 ¼
worst imaginable), over the past 24 hours. Drugs used for
background breathlessness were recorded. Patients were also
asked if they had experienced episodic breathlessness,
according to a standard definition: a predictable or unpre-
dictable increase in breathlessness occurring intermittently,
clearly distinguishable in intensity from background breath-
lessness over the past 24 hours. The intensity of episodic
breathlessness was similarly measured on a numerical scale
from 0 to 10 (where 0 ¼ none and 10 ¼ worst imaginable),
and duration of untreated episodes was recorded. Factors
triggering breathlessness, including going up the stairs, walk-
ing, recumbency, and changes of position were recorded.
Patients were also asked whether episodic breathlessness
would influence daily activities, and whether they were
receiving drugs for relieving such episodes.

Statistical analysis

The statistical analysis accounted for the study design having
the twofold aim of describing background breathlessness
and episodic breathlessness occurrence alone. Summary sta-
tistics for dyspnea, continuous and categorical variables, and
the associated frequency distributions are provided. Primary
tumors were categorized into 11 categories. The variable age
was categorized to improve its interpretability and model

implementation into four categories ranging from age less
than 65 years to age more than 85 years. Explorative v2

cross-tabulation tests of association among variables, assum-
ing a¼ 0.05, were carried out. A preliminary understanding
of the variables’ values combinations importance has been
surveyed using a v2 component wise analysis. Afterwards an
odds ratio risk profile was used performing a logistic regres-
sion including primitive tumors, cardiovascular diseases,
chronic bronchopulmonary disease and Karnofsky score
selected with the previous univariate analysis.

Overall model fitting was tested using the Wald statistics
(v2 (df ¼13)¼ 63.99; p¼ .00). The variable selection proced-
ure as described above was carried out for dyspnea event
occurrence alone without getting statistically significant asso-
ciations. Because we did not select statistically significant eli-
gible variables we did not estimate a corresponding
multivariable risk model. The analysis was accomplished
using Stata (Version 14) statistical software.

Results

Three hundred forty-seven advanced cancer patients admit-
ted to home palliative care were surveyed in the study
period. The mean age was 70.9 years (standard deviation
[SD] 12.5), and 174 (50%) patients were males. The primary
tumors were in a rank order: lung 80 (23%), gastrointestinal
65 (18.7%), pancreas 38 (10.9%), breast 35 (10.1%), hemato-
logical 22 (6.3%), liver 22 (6.3%), urological 18 (5.2%), gyneco-
logical 18 (5.2%), head–neck 17 (4.9%), melanoma 6 (1.7%),
others 26 (7.5%). One patient was then excluded for inability
to provide further data. Eighty-five patients (24.5%) were
receiving disease-oriented therapy. The mean Karnofsky sta-
tus recorded at admission was 45.3 (SD ¼13.7).

Background breathlessness

The prevalence of background breathlessness was 35.3%
(n¼ 122). In such patients the mean intensity of breathless-
ness was 3.8 (SD 1.96). Sixty patients (49.2%) were receiving
drugs for background breathlessness, in a rank order: cortico-
steroids (n¼ 45, 36.9%), bronchodilatators (n¼ 20, 16.4%),
opioids (n¼ 17, 13.9%), benzodiazepines (n¼ 4, 3.3%), and
oxygen (n¼ 10, 8.2%).

Associated comorbidities were in a rank order: cardiovas-
cular disease (42.4%), chronic obstructive pulmonary disease
(14.4%), renal failure (7.2%), liver dysfunction (2.3%), others
(5.5%). Breathlessness was significantly associated with cancer
diagnosis and comorbidities (Table 1). In the multivariate
analysis the risk of breathlessness increased with cardiovascu-
lar disease, chronic obstructive pulmonary disease, and diag-
nosis of lung cancer, while it decreased in patients with a
better Karnofsky level (Table 2).

Episodic breathlessness

The prevalence of episodic breathlessness among patients
with continuous breathlessness was 79.5% (n¼ 97) and its
mean intensity was 7.1 (SD 1.5, range 2–10). The mean
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duration of untreated episodes was 28.6minutes (SD 47.1,
range 1–300minutes). The majority of episodic breathlessness
events were triggered by activity, including going up the
stairs (7.3%), walking (30.5%), recumbency (8.4%), changes of
position (10.5%), going up the stairs and walking (21.0%), all
of these (12.6%). In 9.5% of cases (9 patients), no precipitant
factors were reported. In 65 patients (67.0%), episodic breath-
lessness interfered with daily activities: going up the stairs
(10.1%), walking (36.3%), recumbency (8.6%), changes of pos-
ition (10.2%), going up the stairs and walking (24.6%), all of

these (10.1%). Episodic breathlessness was not associated
with any variable taken into consideration (Table 3). Forty-
three patients (44.3%) were receiving one or more drugs for
episodic breathlessness, in a rank order: morphine (n¼ 24,
55.8%), corticosteroids (n¼ 14, 32.5%), bronchodilatators
(n¼ 10, 9.3%), benzodiazepines (n¼ 4, 9.3%), oxygen (n¼ 4,
9.3%), fentanyl (n¼ 1, 2.3%).

Discussion

This study assessed the characteristics of background and
episodic breathlessness in a specific subgroup of the
advanced cancer population admitted to home care, reveal-
ing interesting findings.

Background breathlessness

About one third of home care cancer patients had breath-
lessness. Only about half of them were receiving drugs for
this symptom, principally represented by corticosteroids. In
the original study performed in different settings13 the preva-
lence was 30%, with a mean intensity of about 4/10 on a
numerical scale, confirming the findings of previous studies15.
Background breathlessness in advanced cancer patients fol-
lowed at home had a statistically higher prevalence in

Table 2. Multivariate analysis for breathlessness.

OR SD p 95% Cl

Cancer
Lung 2.35 1.01 .04 1.02 5.43
Breast 0.36 0.21 .08 0.12 1.13
Gastrointestinal 0.50 0.23 .14 0.21 1.25
Liver 0.77 0.44 .65 0.25 2.38
Gynecological 1.31 0.87 .68 0.36 4.83
Head–Neck 0.71 0.47 .61 0.19 2.59
Hematological 0.89 0.53 .84 0.28 2.86
Melanoma 0.27 0.32 .27 0.03 2.72
Pancreas 0.39 0.21 .08 0.13 1.13
Urological 0.81 0.45 .70 0.27 2.42

Comorbidity
Cardiovascular 1.63 0.41 .04 1.01 2.64
Bronchopulmonary 2.07 0.69 .02 1.08 3.99

Performance Status
Karnofsky 0.98 0.01 .02 0.97 0.99

OR: odds ratio; SD: standard deviation.

Table 1. Number (%) of patients with breathlessness according to the varia-
bles taken into consideration (all patients ¼346).

No breathlessness Breathlessness

Age p¼ .3
�65 years 65 (62.5) 39 (37.5)
66–75 years 55 (58.5) 39 (41.5)
76–85 years 69 (71.1) 28 (28.9)
�85 years 35 (68.6) 16 (31.4)

Gender p¼ .4
Male 116 (66.7) 58 (33.3)
Female 108 (62.8) 64 (37.2)

Cancer p¼ .00
Lung 31 (38.75) 49 (61.2)
Breast 29 (82.9) 6 (17.1)
Gastrointestinal 48 (75) 16 (25)
Liver 15 (68.2) 7 (31.8)
Gynecological 11 (61.1) 7 (38.9)
Head–Neck 12 (70.6) 5 (29.4)
Hematological 14 (63.6) 8 (36.4)
Melanoma 5 (83.3) 1 (16.7)
Pancreas 31 (81.6) 7 (18.4)
Urological 10 (55.6) 8 (44.4)
Other 18 (69.2) 8 (30.8)

Comorbidity p¼ .04
Cardiovascular

Yes 86 (58.5) 61 (41.5)
No 138 (69.3) 61 (30.6)

Bronchopulmonary p¼ .00
Yes 21 (42.0) 29 (58.0)
No 203 (68.8) 92 (31.2)

Kidney disease p¼ .61
Yes 15 (60.0) 10 (40.0)
No 209 (65.1) 112 (34.9)

Liver disease p¼ .10
Yes 3 (37.5) 5 (62.5)
No 221 (65.4) 117 (34.6)

Treatment p¼ .10
Disease-oriented 58 (68.3) 27 (31.7)
Palliative Care 166 (63.6) 95 (36.4)

Table 3. Number (%) of patients with episodic breathlessness among patients
with continuous breathlessness (N¼ 122) according to the variables taken into
consideration.

No episodic
breathlessness

Episodic
breathlessness

Age p¼ .65
�65 years 10 (26.3) 28 (73.7)
66–75 years 7 (17.9) 32 (82.1)
76–85 years 4 (14.3) 24 (85.7)
�85 years 3 (18.7) 13 (81.3)

Gender p¼ .89
Male 11 (19.3) 46 (80.7)
vFemale 13 (20.3) 51 (79.7)

Cancer p¼ .55
Lung 8 (16.3) 41 (83.7)
Breast 0 (0) 6 (100.0)
Gastrointestinal 3 (18.7) 13 (81.5)
Liver 3 (42.9) 4 (57.1)
Gynecological 2 (28.6) 5 (71.4)
Head–Neck 2 (40.0) 3 (60.0)
Hematological 2 (25.0) 6 (75.0)
Melanoma 0 (0) 1 (100.0)
Pancreas 2 (28.6) 5 (71.4)
Urological 0 (0) 8 (100.0)
Other 2 (28.6) 5 (71.4)

Comorbidity p¼ .06
Cardiovascular

Yes 8 (13.1) 53 (86.9)
No 16 (26.7) 44 (73.3)

Bronchopulmonary p¼ .43
Yes 7 (24.1) 22 (75.9)
No 16 (17.6) 75 (82.4)

Kidney disease p¼ .99
Yes 2 (20.0) 8 (80.0)
No 22 (19.8) 89 (80.2)

Liver disease p¼ .25
Yes 2 (40) 3 (60)
No 22 (19.0) 94 (81)

Treatment p¼ .89
Disease-oriented 5 (18.5) 22 (81.5)
Palliative Care 19 (20.2) 75 (79.8)
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comparison with other settings (35.3% versus 25.9%,
p¼ .003), but with a lower intensity (3.8 versus 4.6,
p¼ .0008). This could be related to the worsening condition,
including the presence of symptoms such as fatigue.

The care setting and stage of disease seems to influence
the prevalence4. In previous studies, lung involvement and
anxiety were independently correlated with intensity of
breathlessness16. Psychological distress has been found to be
correlated with breathlessness17. In ambulatory advanced
lung cancer patients breathlessness interfering with daily life
activities had a prevalence of 55%18. It is worthwhile to note
that in studies of breathlessness the concept of episodic
breathlessness was not still recognized, and it is likely that
the evaluation was overlapping background breathlessness
and episodic breathlessness. The level of breathlessness con-
sidered to be of mild, moderate, and severe intensity has not
been analyzed in appropriate studies, in contrast to pain, in
which some cut-off points have been established19. It is rea-
sonable that similar cut-off points could be applied for
breathlessness, although no specific study assessed this
aspect.

The risk of breathlessness was increased in patients with
comorbidities, such as cardiovascular diseases and chronic
bronchopulmonary diseases, a diagnosis of lung cancer, and
a lower Karnofsky level, differently from data recorded in
lung cancer patients, where the risk of breathlessness
increased only with bronchopulmonary disease20, or
advanced cancer patients followed in different settings in
which the prevalence decreased in patients receiving
disease-oriented therapy, and patients with gastrointestinal
tumors13. It is likely that the different numbers of patients
may explain such differences. These aspects deserve further
study to gather information about the relationship between
an oncological treatment and symptom intensity. Finally, for
continuous breathlessness less than 50% of patients were
regularly receiving drugs commonly considered to alleviate
the symptom. Corticosteroids have been found to be the
drugs most frequently administered, while opioids were used
in a minority of patients. Indeed, the use of corticosteroids
for other purposes cannot be excluded, as frequently it
occurs in palliative care.

As mentioned above, the level of patients’ acceptability of
breathlessness intensity has not been well established, as it
has been for background pain. Could optimization of back-
ground treatment, such as with opioids, be helpful in
decreasing background breathlessness and potentially reduc-
ing the occurrence of episodic breathlessness? This question
is an important issue to be developed in future research. For
instance, it has been suggested that opioid-naïve patients
could be slowly titrated starting with low doses, since inad-
equate doses may generate no response21.

Characteristics of episodic breathlessness

In this subgroup of patients followed at home, the preva-
lence of episodic breathlessness in patients with continuous
breathlessness was high (almost 80%), was most often severe
in intensity and lasted on average close to 30minutes.

In 67% of patients episodic breathlessness was interfering
with daily activities. The intensity of episodic breathlessness
was clearly distinguished by the intensity of background
breathlessness. The need to distinguish background and epi-
sodic breathlessness resembles recent observations on break-
through pain22. The definition used in this study is similar
to previous operational definitions16,23–27, based on strict
criteria.

Episodic breathlessness was considered as a high intensity
episode distinguished from usual fluctuations of breathless-
ness25. In some studies the overlapping intensities of breath-
lessness and episodic breathlessness were confounding
factors23,24. In the literature, the mean number of episodic
breathlessness events has been reported to be 1–5 per day26.
This aspect was not included in the present study. However,
the number of episodic breathlessness events will strongly
depend on the will or the need to start an activity, as it
occurs with predictable breakthrough pain due to movement
(see triggering factors).

In other studies the relationship and coexistence of
breathlessness and episodic breathlessness have been vari-
ably examined. In a mixed population of cancer and non-can-
cer patients, a clear relationship between breathlessness and
episodic breathlessness was found28, although a minority of
patients, about 20%, had episodic breathlessness without
background breathlessness. In another clinical study of
advanced cancer patients episodic breathlessness was
recorded in patients without background breathlessness in a
high percentage of cases (61%), while a large number of
patients with background breathlessness did not have super-
imposed episodic breathlessness23. Misinterpretation of the
questionnaires, as confirmed by the high levels of intensity
of continuous breathlessness in comparison with episodic
breathlessness, as well as the exclusion of patients with the
most frequent causes of breathlessness, may explain such
findings24. A broad definition of episodic breathlessness may
confound the data. For example, an episodic breathlessness
duration of less than 24 hours cannot be distinguished from
background breathlessness that is longer than 24 hours.

As reported in more recent studies, the duration of epi-
sodic breathlessness is relatively short, ranging from 5 to
15minutes20,23,24. In the previous study performed in variable
settings, duration was slightly longer (about 20minutes)14. In
this analysis of a subgroup of patients followed at home the
mean duration of episodic breathlessness was even longer,
being approximately 30minutes. This finding could be
explained by the intense weakness of respiratory muscles in
patients with a shorter survival. Regardless of the duration
range (10–30minutes), the temporal pattern and the peak of
intensity should circumscribe patients having episodic
breathlessness. A duration of hours should be interpreted as
continuous breathlessness. For a similar phenomenon, like
breakthrough pain, the majority of episodes last less than
one hour6,29. Indeed, in all the studies a risk of recall bias
should be considered, when interpreting this data.
Unfortunately, existing data regarding episodic breathless-
ness in home care setting is lacking.

The majority of episodic breathlessness events were
predictable, that is triggered by an identifiable factor.
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Any activity, including minimal movements in the bed, could
induce episodic breathlessness. However, in about 10% of
patients no known precipitant factor was found, similar to
data reported in the original study performed in different set-
tings13. It is likely that psychological factors, that were not
specifically explored in this study, could be involved. As
reported for background breathlessness15, psychological dis-
tress has often been reported as a possible cause of episodic
breathlessness26. The relationship between breathlessness
and anxiety is complex and could be inverse or reinforcing,
as in turn episodic breathlessness may contribute to the
development of anxiety. A vicious cycle with somatization
should also be considered24. In other studies other triggers
have been identified, including emotions or environmental
factors. Indeed, raw measurements at time of admission,
patients’ selection, and clear definition may explain the more
stringent data found in this study.

The interference of episodic breathlessness with activities
confirmed previous data13,24. Interestingly, exercise has been
used as a model for inducing episodic breathlessness30.

Survival was not assessed. However, in patients followed
in home care services in Italy, the mean survival has been
reported to be approximately two months31. Episodic breath-
lessness may be the expression of extreme fatigue, possibly
triggered by psychological and physical factors. Fatigue and
dyspnea have been found to be correlated, particularly in the
last weeks of life13,16,24 and both have obvious influence on
daily life activities18, independent of a pulmonary problem17.
In the previous study performed in different settings, epi-
sodic breathlessness was particularly prevalent in patients
with a higher Karnofsky level, possibly because they were
more physically active and had more possibilities to develop
episodic breathlessness with exertion. In patients followed at
home no factor associated with episodic breathlessness was
found. This could be related to worsening condition, includ-
ing fatigue, that may balance with the other factors. Fatigue
is a very common symptom in advanced cancer patients and
has been reported to be correlated with high intensity
breathlessness16,24.

From a clinical perspective, the temporal characteristics
and duration of episodic breathlessness suggest a medication
with a short onset, independently from the treatment of
background breathlessness. Data gathered from this sub-
group of patients admitted to home care are slightly differ-
ent from those reported in the global population of different
settings13. More patients, about 44%, were receiving a medi-
cation as needed, but opioids were less frequently used, with
morphine being used in about 50% of patients who were
using some breathlessness medication. The reasons to
explain why in the home palliative care setting there is lower
opioid use for episodic breathlessness should be further
explored. It is worthwhile to remember that oral morphine
pharmacokinetics should not allow a proper effect within the
expected duration of episodic breathlessness32.

Potentially, fentanyl products could better fit the temporal
pattern of episodic breathlessness, as with breakthrough
pain. The lowest strength of fentanyl preparations, however,
are designed for patients tolerant to 60mg/day of oral mor-
phine equivalents, posing a relevant problem of dosing

fentanyl for episodic breathlessness. It is likely that fentanyl
dose could be slowly titrated in opioid-naïve patients.
However, it is also likely that opioid-tolerant patients receiv-
ing opioids for their background pain or breathlessness
require higher doses, possibly proportional to their daily opi-
oid doses. This aspect has never been examined and
deserves particular attention. For instance, parenteral fentanyl
given prophylactically in doses proportional (15–25%) to the
basal opioid regimen were safe and effective30. These prelim-
inary studies suggest that fentanyl products could be given
before an expected trigger, similar to their use for preventing
predictable breakthrough pain33,34.

In this study there are some limitations. This is a second-
ary analysis of a bigger study performed in different settings.
The role of emotional triggers for breathlessness was not
explored, although this relationship is difficult to demon-
strate, given the vicious cycle of dyspnea–anxiety. In add-
ition, patients were selected on the basis of the presence of
background dyspnea. As for breakthrough pain35, episodic
breathlessness could occur without significant background
intensity of breathlessness. Moreover, non-pharmacological
approaches were not assessed. Recall bias could have influ-
enced the data recorded for breathlessness evaluation.
Furthermore, drugs prescribed for dyspnea could also be
used for other indications, as it often occurs in palliative care.
Finally, the role of fatigue was not assessed and could have a
determinant role in triggering the episodes.

Conclusion

In conclusion, this secondary analysis has shown that breath-
lessness and episodic breathlessness are common in patients
with advanced cancer when they are admitted to a home
palliative care program. Breathlessness prevalence was higher
in patients with cardiovascular or respiratory disease, and
lung cancer, and lower in patients with higher Karnofsky
level. The prevalence of episodic breathlessness was high
and was interfering with daily activities. No specific factor
was found to be associated with episodic breathlessness.
Episodic breathlessness was severe in intensity, of short dur-
ation, and induced by activity. The treatment of background
breathlessness and episodic breathlessness should be better
elucidated balancing the bi-level intensities. Future studies
with appropriate designs should clarify these aspects that
have obvious therapeutic consequences.

Transparency

Declaration of funding

This study was not funded.

Declaration of financial/other relationships

S.M., F.F., A.C., C.C., F.M., M.V., and F.A. have disclosed that they have no
significant relationships with or financial interests in any commercial
companies related to this study or article.

CMRO peer reviewers on this manuscript have no relevant financial
or other relationships to disclose.

BACKGROUND AND EPISODIC BREATHLESSNESS IN ADVANCED CANCER PATIENTS 159

D
ow

nl
oa

de
d 

by
 [

A
SL

3 
G

en
ov

es
e 

FT
E

] 
at

 0
2:

13
 2

2 
A

ug
us

t 2
01

7 



Acknowledgments

We acknowledge all members of HOCAI - group for their support.

References

1. Parshall MB, Schwartzstein RM, Adams L, et al.; American Thoracic
Society Committee on Dyspnea. An official American Thoracic
Society statement: update on the mechanisms, assessment,
and management of dyspnea. Am J Respir Crit Care Med
2012;185:435-52

2. Currow DC, Higginson IJ, Johnson MJ. Breathlessness. Current and
emerging mechanisms, measurement and management. A discus-
sion from an European Association of Palliative Care workshop.
Palliat Med 2013;27:932-8

3. Vainio A, Auvinen A. prevalence of symptoms among patients
with advanced cancer: an international collaborative study. J Pain
Symptom Manage 1996;12:3-10

4. Dudgeon DJ, Kristjanson L, Sloan JA, et al. Dyspnea in cancer
patients: prevalence and associated factors. J Pain Symptom
Manage 2001;21:92-5

5. Barbera L, Seow H, Howell D, et al. Symptom burden and perform-
ance status in a population-based cohort of ambulatory cancer
patients. Cancer 2010;116:5767-76

6. Mercadante S, Marchetti P, Cuomo A, et al.; IOPS MS study Group.
Breakthrough pain and its treatment: critical review and recom-
mendations of IOPS (Italian Oncologic Pain Survey) expert group.
Support Care Cancer 2016;24:961-8

7. Mercadante S, Casuccio A, Fulfaro F. The course of symptom fre-
quency and intensity in advanced cancer patients followed at
home. J Pain Symptom Manage 2000;20:104-12

8. Mercadante S, Porzio G, Valle A, et al. Emergencies in patients
with advanced cancer followed at home. J Pain Symptom Manage
2012;44:295-300

9. Escalante CP, Martin CG, Elting LS, et al. Identifying risk factors for
imminent death in cancer patients with acute dyspnea. J Pain
Symptom Manage 2000;20:318-25

10. Mercadante S, Masedu F, Valenti M, et al. The characteristics of
advanced cancer patients followed at home, but admitted to the
hospital for the last days of life. Intern Emerg Med 2016;11:713-8

11. Mercadante S, Valle A, Porzio G, et al.; Home Care – Italy (HOCAI)
Group. How do cancer patients receiving palliative care at home
die? A descriptive study. J Pain Symptom Manage 2011;42:702-9

12. Mercadante S, Porzio G, Valle A, et al. Palliative sedation in
patients with advanced cancer followed at home: a prospective
study. J Pain Symptom Manage 2014;47:860-6

13. Mercadante S, Aielli F, Adile C, et al. Epidemiology and characteris-
tics of episodic breathlessness in advanced cancer patients: an
observational study. J Pain Symptom Manage 2016;51:17-24

14. Buccheri G, Ferrigno D, Tamburini M. Karnofsky and ECOG per-
formance status scoring in lung cancer: a prospective, longitudinal
study of 536 patients from a single institution. Eur J Cancer
1996;32A:1135-41

15. Johnson MJ, Bland JM, Oxberry S, et al. Clinically important differ-
ences in the intensity of chronic refractory breathlessness. J Pain
Symptom Manage 2013;46:957-63

16. Bruera E, Schmitz B, Pither J, et al. The frequency and correlates of
dyspnea in patients with advanced cancer. J Pain Symptom
Manage 2000;19:357-62

17. Tanaka K, Akechi T, Okuyama T, et al. Factors correlated with dys-
pnea in advanced lung cancer patients: organic causes and what
else? J Pain Symptom Manage 2002;23:490-500

18. Tanaka K, Akechi T, Okuyama T, et al. Prevalence and screening of
dyspnea interfering with daily life activities in ambulatory patients
with advanced lung cancer. J Pain Symptom Manage 2002;23:
484-9

19. Serlin RC, Mendoza TR, Nakamura Y, et al. When is cancer pain
mild, moderate or severe? Grading pain severity by its interference
with function. Pain 1995;61:277-84

20. O’Driscoll M, Corner J, Bailey C. The experience of breathlessness
in lung cancer patients. Eur J Cancer Care 1999;8:37-43

21. Currow DC, Quinn S, Greene A, et al. The longitudinal pattern of
response when morphine is used to treat chronic refractory dys-
pnea. J Palliat Med 2013;16:851-86

22. Mercadante S, Adile C, Torta R, et al. Meaningful cut-off pain
intensity for breakthrough pain changes in advanced cancer
patients. Curr Med Res Opin 2013;29:93-7

23. Simon ST, Weingartner V, Higginson IJ, et al. Definition, categoriza-
tion, and terminology of episodic breathlessness: consensus by
an international Delphi survey. J Pain Symptom Manage 2014;47:
828-38

24. Reddy SK, Parsons HA, Elsayem A, et al. Characteristics and corre-
lates of dyspnea in patients with advanced cancer. J Palliat Med
2009;12:29-36

25. Simon ST, Weing€artner V, Higginson IJ, et al. “I can breath again”
patients’ self-management strategies for episodic breathlessness in
advanced disease, derived from qualitative interviews. J Pain
Symptom Manage 2016;52:228-34

26. Simon ST, Bausewein C, Schildmann E, et al. Episodic breathless-
ness in patients with advanced disease: a systematic review. J Pain
Symptom Manage 2013,45:561-78

27. Simon ST, Higginson IJ, Benalia HH, et al. Episodic and continuous
breathlessness: a new categorization of breathlessness. J Pain
Symptom Manage 2013;45:1019-29

28. Weingartner V, Scheve C, Gerdes V, et al. Characteristics of
episodic breathlessness as reported by patients with
advanced chronic obstructive pulmonary disease and lung
cancer: results of a descriptive color study. Palliat Med
2015;29:420-8

29. Davies A, Buchanan A, Zeppetella G, et al. Breakthrough cancer
pain: an observational study of 1000 European oncology patients.
J Pain Symptom Manage 2013;46:619-28

30. Hui D, Xu A, Frisbee-Hume S, et al. Effects of prophylactic subcuta-
neous fentanyl on exercise-induced breakthrough dyspnea in can-
cer patients: a preliminary double-blind, randomized, controlled
trial. J Pain Symptom Manage 2014;47:209-27

31. Mercadante S, Vitrano V. Palliative care in Italy: problem
areas emerging from the literature. Minerva Anestesiol
2010;76:1060-71

32. Mercadante S. Pharmacotherapy for breakthrough cancer pain.
Drugs 2012;72:181-90

33. Hui D, Kilgore K, Park M, et al. Impact of prophylactic fentanyl pec-
tin nasal spray on exercise-induced episodic dyspnea in cancer
patients. A double-blind randomized controlled trial. J Pain
Symptom Manage 2016;52:459-468

34. Simon ST, Koskeroglu P, Gaertner J, Voltz R. fentanyl for the relief
of refractory breathlessness: a systematic review. J Pain Symptom
Manage 2013;46:874-86

35. Løhre ET, Klepstad P, Bennett MI, et al. From
“breakthrough” to “episodic” cancer pain? A European
Association for Palliative Care research network expert
Delphi survey toward a common terminology and classifica-
tion of transient cancer pain exacerbations. J Pain
Symptom Manage 2016;51:1013-19

160 S. MERCADANTE ET AL.

D
ow

nl
oa

de
d 

by
 [

A
SL

3 
G

en
ov

es
e 

FT
E

] 
at

 0
2:

13
 2

2 
A

ug
us

t 2
01

7 


	Background and episodic breathlessness in advanced cancer patients followed at home
	Introduction
	Patients and methods
	Statistical analysis

	Results
	Background breathlessness
	Episodic breathlessness

	Discussion
	Background breathlessness
	Characteristics of episodic breathlessness

	Conclusion
	Transparency
	Declaration of funding
	Declaration of financial/other relationships
	Acknowledgments
	References


