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Abstract

Background: Opioids are the drugs of choice for management of breathlessness in advanced disease, but acute
episodic breathlessness remains difficult to manage. New routes of opioid applications with quicker onset of
action seem attractive for the management of episodic breathlessness.
Objective: This study aimed to determine the acceptability and preference of different routes of opioid appli-
cations in patients suffering from breathlessness due to advanced disease.
Design: The study consisted of structured face-to-face interviews with patients suffering from breathlessness due
to lung cancer (LC), chronic obstructive pulmonary disease (COPD), chronic heart failure (CHF), and motor
neurone disease (MND). Images and explanation were used to illustrate six application forms (oral, inhaled,
sublingual, intranasal, buccal, transmucosal).
Results: Participants numbered 119 (UK n = 48, Germany n = 71), 60% male, mean age 67.7 years (SD 9.9); 50%
suffered from COPD. Inhaled was the most accepted (87%) and preferred (68%) route of application, followed by
sublingual (45%/13%) and intranasal (42%/8%). The oral was least accepted (24%) and least preferred (9%)
although nearly all participants had previous experiences with it (97%). Ratings were similar in both countries
but different for preferences of sublingual (UK > Germany) and intranasal (Germany > UK). In general, partici-
pants from the UK rated more often ‘‘yes’’ for acceptability of all routes compared to Germany.
Conclusion: Inhaled was the most accepted and preferred route of application, but no route seemed to be
acceptable to all patients. Therefore, individual patient preferences should be explored before drug prescription
to enhance compliance and convenience.

Introduction

Breathlessness is one of the most common and distres-
sing symptoms in advanced cancer and nonmalignant

diseases.1,2 It has been defined as ‘‘a subjective experience of
breathing discomfort that consists of qualitatively distinct
sensations that vary in intensity.’’3

The prevalence of breathlessness ranges from 78% for pa-
tients with lung cancer, 60% to 88% for chronic heart failure
(CHF), 90% to 95% for chronic obstructive lung disease
(COPD), to nearly 100% for motor neuron disease (MND).2,4,5

In particular, episodes of severe or acute breathlessness are
burdensome for patients and their carers and cause panic and
terror with fear of dying or suffocating.1

In an observational study with 70 cancer patients, 81%
suffered from episodic breathlessness, a ‘‘clinically significant
aggravation of dyspnoea in patients with continuous dys-
pnoea or occurring intermittently.’’6 Severe, incident, acute, or
breakthrough breathlessness are equivalent terms used to
express episodic breathlessness, often compared with break-
through pain (BTP) because of similarities like quick onset,
severe intensity, and short duration of each attack.7–9

Current pharmacological interventions include opioids, ben-
zodiazepines, other anxiolytics, and oxygen.10 However, suffi-
cient evidence exists only for the use of opioids with oral
immediate-release morphine (IRM) often used for acute
breathlessness.11,12 Fentanyl, a potent opioid with fast onset,
could be a new management option for episodic breathlessness
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but has not been adequately tested yet. Case studies, uncon-
trolled studies, and one randomized controlled trial indicate that
there could be a positive effect of nebulized and intranasal fen-
tanyl for the management of breathlessness.13–15 Recently, a
variety of new routes of fentanyl applications (sublingual, in-
tranasal, buccal, lollipop) have been introduced for pain man-
agement that could potentially be used for treatment of
breathlessness as well.16

Acceptability and preference for type of drug application
are important factors to enhance compliance in drug use, but
little is known in this area. Two studies on the management of
BTP showed that acceptability and preference for routes of
application were influenced by previous use and pain inten-
sity. Walker and colleagues reported that for severe BTP the
most accepted route of application is the oral route and the
least accepted, rectal.17 According to Davies and colleagues
the oral transmucosal and subcutaneous routes were most
accepted in pain.9 There is some evidence that patients’
preferences vary between countries, e.g., patients from the UK
were more likely to accept any route compared to patients
from Scandinavian countries or Germany.9 In order to tailor
breathlessness management to patients’ needs and prefer-
ences, information on their views on different routes of ap-
plication is necessary.

Therefore, this study aimed to determine the acceptability
and preference for six different routes of drug application for
acute breathlessness in patients with advanced diseases.

Methods

Study design

This study is a cross-sectional descriptive survey, with four
structured questions using illustrating material (images) in a
face-to-face interview asking patients about the potential use
of different routes of administration. We adapted the ques-
tions from a previous study about acceptability of different
routes of administration in pain17 and added two questions on
preferences. We asked patients about the most common and
also latest noninvasive routes of opioid application: oral, in-
haled, sublingual, intranasal, buccal, and transmucosal. Ac-
cording to the pain literature, patients’ views seem to differ
between countries. In order to see whether this also applies to
patients with breathlessness, we compared patients from two
countries, the UK and Germany. In both countries the study
was embedded in a larger study: in the UK it was part of a
qualitative study about patients’ experiences with episodic
breathlessness; in Germany, it was embedded in the baseline
cross-sectional data collection of a longitudinal study asses-
sing symptoms of COPD and cancer patients over time.

The questions were first developed in English and then
translated into German by two experienced researchers and
physicians. The questions were piloted with three healthy
volunteers in each country evaluating the understanding and
feasibility of the questions and images of application forms.

Participants and recruitment

We included adult patients suffering from breathlessness
due to four different advanced diseases: (1) primary and
secondary lung cancer (LC) at all stages and mesothelioma
(UK and Germany), (2) COPD stage III or IV according to the
GOLD (Global Initiative on Obstructive Lung Disease) clas-

sification (UK and Germany),18 (3) CHF stages II to IV NYHA
(New York Heart Association) classification (UK only),19 and
(4) MND (UK only). Patients did not need to be on opioids to
participate in this study.

Exclusion criteria were a lack of capacity to give informant
consent or to be interviewed, and a limited comprehension of
the predominant language of each country.

In the UK, patients were recruited from two large teaching
hospitals (inpatients and outpatients) in South London in
2010. In Germany, recruitment took place in two hospitals and
two outpatient clinics in 2010.

Data collection

The procedure of the interview was identical in all centers.
Eligible patients were recruited by their physician and written
consent obtained before the interview. After a short intro-
duction about the aim and the process of the study, the par-
ticipant was asked to imagine that the different application
forms contain the same ingredient with the same efficacy and
same time of onset action. Photographs of each route of drug
administration were shown on laminated cards in a fixed
order and the interviewer briefly explained each application.
The following questions were asked for each route:

(1) Is this route acceptable when you are severely
breathless?

(2) Have you used this route before?

The experience was asked for all indications. Answer options
were Yes, No, Possible, and I don’t know for the first question
and Yes or No for the second. The participants were asked (3)
to rank their three favorite routes of administration and (4) to
determine the least acceptable (worst) route. Patients’ com-
ments were noted by the interviewer. Demographic and
medical information, ethnicity, education, functional status,
characteristics of breathlessness, and use of oxygen were eli-
cited from patient records after consent.

Analysis

Descriptive analysis included total numbers and percent-
ages, mean, and standard deviation (SD), median, and range
as applicable. Descriptive analysis (including descriptive
fourfold tables) was used for comparison between countries
and disease groups, and for analysis of potential influencing
factors. As the study was not powered for differences, we did
not intend to test the results for significance. The preferences
for routes of application were ranked, giving three points to
the first choice, two points to the second choice, and one point
to the third choice. The numbers of each route of application
were summed up.

Content analysis was used for the additional comments
and quotes to describe the main comments.

Results

Participants

A total of 123 participants were recruited, with 119 partic-
ipants providing data for analyses. Four participants had to be
excluded, as they didn’t complete the interview or they mis-
understood the questions.

Sixty percent (71/119) of participants were male; mean age
was 67.7 years (SD 9.9). Participants’ characteristics, gender,
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age, Karnofsky, and breathlessness severity, were similar
between countries. The UK sample was more ethnically di-
verse, and participants in Germany had lower levels of edu-
cation (see Table 1).

Experience

Most participants had previous experience with oral and
inhaled applications (see Table 2). In contrast, only few par-
ticipants have previously used transmucosal lollipops or the
buccal route. Different experiences between the two countries

were reported for the sublingual and nasal route; participants
from the UK had more experience with the sublingual route,
whereas German participants used the nasal application form
more often.

Acceptability

In total, 103/119 participants (87%) would accept the in-
haled application form for a situation of severe breathlessness.
In contrast, only 28/119 participants (24%) would accept use of
the oral route of administration. Sublingual (54/119; 45%) and
intranasal (50/119; 42%) application were judged about equal,
whereas the transmucosal lollipop (43/119; 36%) and the
buccal route (34/119; 29%) were less acceptable (see Figure 1).

Acceptability of oral and inhaled application was similar in
both countries (see Table 2). In the UK, buccal and sublingual
routes were more favored compared to Germany. There were
similar judgments regarding the nasal application and the
lollipop. In general, UK participants complied more often
with an application form, whereas German patients stated
more often that they didn’t know which one was acceptable.

Comparing the disease groups, there was a higher accept-
ability for the sublingual and intranasal route by CHF and MND
patients (see Figure 2). The CHF group showed less acceptance
of the otherwise well-accepted inhaled application.

Previous experience of using the application form seems
not to be related to acceptability (see Table 2). For example,
the oral route (nearly known by all participants (97%) had low
acceptability (24%), but transmucosal (lollipop) application
(experienced by only two participants) was acceptable for
36% of participants.

Preferences

Asked about their preferences for the six routes of appli-
cation, 81/119 participants (68%) chose the inhaled route as
first choice, 15/119 (13%) the sublingual route, 11/119 (9%)
the oral route, and 9/119 (8%) the nasal route.

The inhaled application was ranked highest both in the UK
and in Germany (see Table 3). Preference for route differed
between sublingual, nasal, and lollipop.

Overall, 38/119 participants (32%) stated that the least ac-
ceptable application form would be the oral route (see Table 4).

Patients’ comments

Patients’ comments related to the administration of the
drug, effects on breathing, previous experience with the route
of application, adverse effects, comfort, and speed of action of
the drug (see Table 5). Suffocation and choking were often
mentioned as problems for oral application, and dental
prosthesis for the buccal route. Participants often considered
the potential ease of administration for their carers. The sub-
lingual, lollipop, and intranasal routes were deemed to be
more appropriate.

Participants mentioned several alternative routes of appli-
cation for managing acute breathlessness: subcutaneous in-
jection, liquid drug, suppository, gel-like fluid that can be
licked from the finger, or sublingual spray under the tongue.

Discussion

This descriptive study aimed to determine acceptability
and preferences among patients for the potential use of

Table 1. Characteristics of Participants

Total UK Germany
(n = 119) (n = 48) (n = 71)

n (%) n (%) n (%)

Age years,
mean (SD)

67.7 (9.9) 68.1 (11.9) 67.4 (8.3)

Range 39.4–92.0 39.4–92.0 45.5–85.1

Male 71 (60) 28 (58) 43 (61)

Disease
Lung Cancer

- Primary 10 (8) 6 (13) 4 (6)
- Secondary 22 (18) 1 (2) 21 (30)
- Mesothelioma 4 (3) 4 (8) -

COPD 59 (50) 13 (27) 46 (65)
CHD 15 (13) 15 (31) -
MND 9 (8) 9 (19) -

Education
Higher education

(high school,
university)

26 (22) 16 (33) 10 (14)

Lower education
(primary,
secondary
school)

93 (78) 32 (67) 61 (86)

Ethnicity
White 108 (91) 37 (77) 71 (100)
Indian 4 (3) 4 (8) -
Black African 3 (3) 3 (6) -
Black Caribbean 4 (3) 4 (8) -

Smoking
Never smoked 22 (18) 16 (33) 6 (8)
Smoked but

stopped
77 (65) 29 (60) 48 (68)

Still smoking 14 (12) 3 (6) 11 (15)
Pack years,

mean (SD)
47.1 (14.4) 48.7 (20.5) 46.7 (13.5)

Missing data 6 (5) - 6 (8)

O2 supply 40 (34) 12 (25) 28 (39)

Karnofsky (median,
range)

70 (30–90) 60 (40–90) 70 (30–90)

Breathlessness severity measured on a Borg Scale 0–10,
mean (SD), *missing data
Average 24 h 2.8 (1.9) *8 3.0 (1.3) *7 2.7 (2.2) *1
Worst 4.1 (2.8) *8 4.8 (2.3) *7 3.6 (3.0) *1
Now 1.5 (1.5) *7 1.4 (1.3) *6 1.5 (1.7) *1
At rest 1.2 (1.3) *9 1.2 (1.2) *8 1.2 (1.4) *1
On exertion 5.2 (2.4) *9 5.3 (2.1) *8 5.1 (2.5) *1

Values are numbers unless otherwise indicated.
CHD, Chronic Heart Disease; COPD, Chronic Obstructive Pulmon-

ary Disease; MND, Motor Neuron Disease; SD, standard deviation.
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different routes of opioid application in a situation of acute
breathlessness in advanced disease. The inhaled route was
most accepted by patients, followed by the sublingual and
intranasal. Drugs applied orally, although known to nearly all
participants, were the least accepted route of application. We
found similarities and differences between the UK and Ger-
many. Except for the inhaled application, the tested applica-
tion routes were not acceptable for a considerable number of

German participants, while their UK counterparts judged all
applications but the oral one to be acceptable.

There could be various reasons why the inhaled route is
most preferred by patients: previous experiences with inhal-
ers, the belief that the drug is applied directly at the site of
action, or the inability to swallow something when breathless.
Inhalers are widely used in the treatment of COPD, and
therefore it is not surprising that COPD patients would prefer

FIG. 1. Acceptability of six different drug application forms (all participants).

Table 2. Experience and Acceptability with Six Drug Application Forms in the United Kingdom and Germany

Route of administration Response to question Both countries (n = 119) United Kingdom (n = 48) Germany (n = 71)

Oral Experience 116 (97) 48 (100) 68 (96)
Acceptability Yes 28 (24) 14 (29) 14 (20)

No 82 (69) 28 (58) 54 (76)
Possible 6 (5) 6 (13) 0 (0)
I don’t know 3 (3) 0 (0) 3 (4)

Inhaled Experience 104 (87) 42 (88) 62 (87)
Acceptability Yes 103 (87) 37 (77) 66 (93)

No 7 (6) 5 (10) 2 (3)
Possible 5 (4) 5 (10) 0 (0)
I don’t know 4 (3) 1 (2) 3 (4)

Sublingual Experience 35 (30) 21 (44) 14 (20)
Acceptability Yes 54 (45) 34 (71) 20 (28)

No 48 (40) 7 (15) 41 (58)
Possible 7 (6) 7 (15) 0 (0)
I don’t know 10 (8) 0 (0) 10 (14)

Intranasal Experience 79 (66) 26 (54) 53 (75)
Acceptability Yes 50 (42) 24 (50) 26 (37)

No 51 (43) 19 (40) 32 (45)
Possible 4 (3) 3 (6) 1 (1)
I don’t know 14 (12) 2 (4) 12 (17)

Buccal Experience 10 (8) 5 (10) 5 (7)
Acceptability Yes 34 (29) 21 (44) 13 (18)

No 61 (51) 16 (33) 45 (63)
Possible 9 (8) 9 (19) 0 (0)
I don’t know 15 (13) 2 (4) 13 (18)

Lollipop Experience 2 (2) 2 (4) 0 (0)
Acceptability Yes 43 (36) 21 (44) 22 (31)

No 48 (40) 18 (38) 30 (42)
Possible 4 (3) 4 (8) 0 (0)
I don’t know 24 (20) 5 (10) 19 (27)

Values are given as absolute numbers and proportions in brackets (%).
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this route for other drugs as well. However, lung cancer and
MND patients rated this route similarly high. Dysphagia is a
well-known complication in MND, making any mode of ap-
plication that circumvents swallowing more attractive. These
results differ slightly from preferences of cancer patients with
BTP, where in one study, 75% found the inhaled route ac-
ceptable for severe pain, but only 39% had prior experience17

and in a second study only 46% found this an acceptable
route.9 Comparison of these results with our study is limited,
because not only were two different symptoms compared but
also different disease groups. A small group of participants
was not in favor of the inhaled application form, mainly be-
cause of fearing the difficult handling, in particular for older
and severely impaired patients.

For the oral application, many participants mentioned a big
fear of choking and suffocation, and being unable to swallow
a tablet when breathless. In contrast, this route is well ac-
cepted by cancer patients for treatment of BTP where 97% of
patients would accept oral drug delivery.17

The sublingual route was accepted by nearly half of all
participants, with a clear difference regarding acceptability
and previous experience between the UK and Germany.
Taking a tablet under the tongue seems to not affect the
breathing in the imagination of participants, and is easy to
apply for carers. Even participants who had never used the
sublingual application imagined the advantages of this route.
However, some participants feared that the sublingual tablets
might not dissolve or might fall out of the mouth. The latter
view is also suspected regarding the buccal application. Little

is known about the acceptability of this application for the
management of BTP, but there is some evidence that buccal
fentanyl shows efficiency in the management of BTP9 and that
this application of fentanyl is more often preferred by par-
ticipants than is nasal fentanyl.20

As with pain patients,9 participants with breathlessness
were divided about the intranasal application, with strong
votes for both preferring and for rejecting it. Participants were
concerned about irritation of the nasal mucosa and effects on
breathing, especially when receiving oxygen. Although ac-
ceptability was similar in both countries, German participants
had more previous experience. Easy handling of intranasal
drug delivery was seen as an advantage by patients and for
their carers.

Participants imagined alternative routes of application that
we did not include in our interview. These suggestions oc-
curred from spontaneous imagination during the interview or
from previous experience. It shows that patients are interested
in improving drug delivery during acute breathlessness and
to make it more comfortable.

The divergence between the UK and Germany could be
based on cultural differences: The diversity of ethnicity is
higher for UK participants than for the German participants.
Nevertheless, our results are similar to pain patients asked
about their preferences for drug application with even higher
disparity between the UK and Germany regarding the

FIG. 2. Acceptability (Yes) of participants divided into disease groups. Numbers are (%). COPD, chronic obstructive lung
disease; CHF, chronic heart failure; MND, motor neuron disease.

Table 3. Ranking of Preferences

Rank Both countries United Kingdom Germany

1 Inhaled 278a Inhaled 93 Inhaled 185
2 Intranasal 90 Sublingual 69 Intranasal 46
3 Sublingual 88 Intranasal 44 Lollipop 38
4 Oral 60 Oral 31 Oral 29
5 Lollipop 56 Lollipop 18 Sublingual 19
6 Buccal 17 Buccal 15 Buccal 2

aSums calculated by adding three points to the first choice, two
points to the second choice, and one point to the third choice.

Table 4. Answers to Question about Least Accepted

Application Form

Total United Kingdom Germany
(n = 119) (n = 48) (n = 71)

Oral 38 (32)a 13 (27) 25 (35)
Intranasal 28 (24) 15 (31) 13 (18)
Buccal 20 (17) 10 (21) 10 (14)
Lollipop 14 (12) 6 (13) 8 (11)
Sublingual 3 (3) 2 (4) 1 (1)
Inhaled 2 (2) 2 (4) 0 (0)
Missing data 14 (12) 0 (0) 14 (20)

aValues are given as absolute numbers and (%). Ordered by
importance of total.
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acceptability of the intranasal and inhaled route.9 To explore
cultural differences further, a comparison of more countries is
needed.

Strengths and limitations

One of the strengths of this study is that we included pa-
tients with several conditions involving breathlessness during
the course of their disease, not only patients suffering from
cancer or COPD.

We were able to compare data from two countries. Re-
source constraints prevent us from running the survey in
more than two countries.

One limitation to this study is that we asked patients to
imagine severe breathlessness and acceptability of the routes
but did not test them in a real situation of severe breathless-
ness. Imagination and understanding of the situation might
vary between patients, but we felt it is neither feasible nor
ethically justifiable to test acceptability and preference about
routes of application during acute breathlessness. So we of-
fered patients explanations and standardized photographs to
focus their imagination and provide both an oral and a
visual aid.

A second limitation is the bias by patients prejudice of each
application form regarding efficacy and time to onset of
dyspnea relief. We aim to reduce the bias by reassuring the
patients at the beginning and during the interview that all
application forms would contain the same drug with identical
efficacy and time of onset.

A third limitation is that we asked participants to rank
their preference for routes of application they might not have
used before. Requiring previous experience with all admin-
istration forms would limit the inclusion of participants to
the study. Using photographs and demonstration of forms of
administration seemed a good way to provide the necessary
information.

Implication for clinical practice and research

Patients suffering from breathlessness clearly show differ-
ent preferences. Therefore, clinicians should not make any
assumptions about the preferred route of application but
should incorporate individual patient choice for drug appli-
cation in decision making about treatment of breathlessness.
Clinicians also need to be familiar with the different routes of
application and the related dosages to choose the best suitable
form for the patient.

The study supports the approach of including questions on
patients’ preference in drug trials, as most BTP studies did.16

Future interventional studies on dyspnea should include
these questions. Inhaled spray or a sublingual spray might be
additional routes of application to develop to meet patients’
preferences best.

Although a variety of opioid applications are available in
analgesia and have great potential for breathless patients, only
the oral and nebulized routes have been tested in RCTs. Inter-
vention studies evaluating other routes of application are nee-
ded to demonstrate the safety and effectiveness of these forms.
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