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Abstract
Objective: Dyspnea is a distressing symptom of many 
terminal ill patients that has to be treated. Despite recent 
guideline recommendations there is still great restraint in 
using opioids for the treatment of dyspnea.

Design: In this report, we investigated, whether transder-
mal application of buprenorphine (TD BUP) is a safe and ef-
ficient way to treat dyspnea. Before applying BUP, dyspnea 
was scored on numerical analog scales and the patients 
were examined (assessment of vital parameters, question-
naires). Than treatment with TD BUP (2.5 µg/h or 5.0 µg/h) 
was started. 48 to 72 hours later the patients were surveyed 
again. We could survey N = 21 patients with refractory 
breathlessness.

Results: Overall patients were starting with a high average 
score of 6.24 points on the NAS for base-line dyspnea. This 
starting score decreased significantly to 3.1 points under 
TD BUP. Furthermore the intensity of dyspnea attacks was 
significantly reduced. Vital signs recovered: The breathing 
rate and pulse rate decreased while SpO2 increased sig-
nificantly. We conclude a positive effect on the subjective 
feeling of dyspnea as well as on its pathophysiology. These 
results are further supported by the satisfaction of our pa-
tients: 85.7% of them felt (rather) better with our treatment. 
Most patients would decide again for it.

Conclusions: In summary TD BUP is an effective way to 
treat base-line dyspnea. Treatment should be started early. 
It’s a promising alternative particularly for out-patients be-
cause there have not been any severe complications like 
breathing depression. Further investigations have to be 
done to consolidate our results.
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Background
Dyspnea is a common and distressing symptom for 

many terminal ill patients [1]. Not only patients with 
a primary lung disease (malignant as well as non-ma-
lignant) are affected but also patients with several 
other (malignant) diseases [2-4]. Dyspnea ranges 
from pediatric patients up to older ones, effecting all 
age groups [5,6]. It has a heavily reducing effect on 
the quality of life and is often rarely treated or treat-
ed too late [7-10]. Although opioid-safety has been 
described in recent studies [11], there is still great 
restraint for its use [12,13]. The aim of our study is to 
show a safe and effective way to treat refractory dys-
pnea, optimally in its early stages. Similar to recent 
guidelines (which recommend morphine) [14] we 
chose transdermal applied buprenorphine (TD BUP) 
as a potent and long-acting opioid. Indeed opioids are 
first-line therapy and are already used to treat termi-
nal ill patients [15,16], but they are still off-label for 
the treatment of dyspnea. Until now morphine [17-
19] and fentanyl [20] are the most common and best-
known substances to treat dyspnea. Every drug and 
its application route has its advantages and disad-
vantages. We decided to use TD BUP because of the 
following reasons: The application of a transdermal 
drug delivery system (TDDS) once a week is easy, safe 
[21] and non-invasive [22,23]. Further a ceiling-effect 
for the risk of a breathing depression could be shown 
for BUP [24], also the pharmacodynamics and-kinet-
ics are advantageous [25,26].
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been adapted to the severity of basal dyspnea and the 
body-mass index of our patients. Only if necessary, 100 
µg oral fentanyl for treatment of maximum dyspnea-at-
tacks was added (19.2% of cases). Between 48 and 72 
hours later the patients were surveyed again. Among 
the assessed parameters of the first anamnesis the pa-
tients should additionally give their own opinion about 
the treatment and if they felt relieved. For this we used 
Likert-scales. This simple way of assessment was appro-
priate for most of the patients, although they have been 
compromised by their dyspnea.

Statistical analysis
Statistical analysis, tables and figures were done using 

IBM SPSS Statistics® (Version 23.0.0.2). The data mea-
sured on numerical analogue scales and the differences 
for the vital parameters were analyzed with a two-sid-
ed t-test between parameters for continuous variables. 
Also a Spearman’s correlation test between initial as-
sessed and follow-up parameters was performed.

Results

General patient’s data
After N = 5 patients had to be excluded from the 

study (e.g. because of death or palliative sedation), we 
could include N = 21 patients, thereof 53.8% women. 

Methods

Study design
From January 2016 to March 2017 we included all 

adult terminal ill patients with refractory dyspnea at 
Saarland University Hospital, Homburg, Germany in 
this observational study. TD BUP has been standard 
treatment for all patients, there have not been differ-
ent study groups. The patients had to give their verbal 
consent with analyzing their data, also they had to be 
opioid-naive because we used low-dose TD-BUP. Other-
wise results would have been distorted/biased. Among 
a general anamnesis following parameters were as-
sessed:

•	 Numerical analogue scale from 0 to 10 points for 
base-line and maximum dyspnea, even though for 
symptom-burden

•	 Medical-research-council-breathlessness-scale [27]

•	 Vital signs: Breathing frequency, pulse frequency 
and peripheral oxygen saturation (SpO2)

•	 Possible side effects like nausea, constipation and 
fatigue

Afterwards the therapy with low-dose TD BUP (Nor-
span® 2.5 µg/h or 5.0 µg/h) was started. The dose has 

         

Figure 1: Individual benefit from TD BUP after 48 hours on NAS scale.

Table 1: T-test of differences before and under TD BUP.

Before TD BUP Under 
TD BUP Mean ∆ Std. Dev. Std. Error 

Mean
95% CI

p-value
Lower Upper

∆ Base-line dyspnea (NAS) 6.24 3.10 -3.143 1.652 0.360 -3.895 -2.391 0.000

∆ Symptom burden (NAS) 9.24 7.76 -1.476 1.601 0.349 -2.205 -0.748 0.000

∆ Maximum dyspnea (NAS) 9.19 7.52 -1.667 1.880 0.410 -2.522 -0.811 0.001

∆ BF (per minute) 27.29 20.10 -7.190 3.124 0.682 -8.613 -5.768 0.000

∆ PF (per minute) 95.86 88.43 -7.429 8.863 1.934 -11.463 -3.394 0.001

∆ SpO2 (%) 95.43 97.10 +1.667 2.652 0.579 0.459 2.874 0.009
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Which patient had the most benefit?
Table 2 shows which parameters correlate with the 

reduction of base-line dyspnea: As you can see, patients 
with a high base-line dyspnea before treatment had a 
significant (p < 0.004) better reduction. Furthermore a 
high initial BF correlated significantly (p < 0.001) with 
a high base-line dyspnea. Accordingly it is important to 
asses these parameters.

Discussion

Main findings
Our investigation shows, that dyspnea despite all 

medical achievements is still a very distressing symp-
tom of many terminal ill patients. For most patients 
the symptom burden is very high (physical as well as 
mental). The therapy often starts to late (no therapy for 
patients with MRC grade 4 and 5 until getting in con-
tact with the palliative care team). We can confirm the 
results of Young, et al. [13]. With low-dose TD BUP we 
could reach a good and effective symptom-control for 
base-line dyspnea. The doses of 2.5 µg/h and 5 µg/h 
might have to be raised for opioid-adapted patients or 
in case of a progressing symptom burden. Starting with 
low-dose TD BUP offers therapy-escalation. We could 
measure a positive effect on the cardiopulmonary sta-
tus of our patients: Breathing frequency and pulse fre-
quency decreased while SpO2 increased. Most of our pa-
tients had a benefit and would decide for TD BUP again 
because they felt better with this therapy. We would 
like to point out, that in this setting TD BUP was a safe 
and efficient way of breathlessness treatment [24,10]. 
Restraint against the usage of opioids has not been rea-
sonable. Patients with a high base-line dyspnea and a 
high breathing frequency as a central pathomechanism 
profited most; the assessment of these parameters is 
important. Our results offer another interesting alterna-
tive for out-patients in opposite to traditional dyspnea 
treatment with e.g. subcutaneous or oral morphine [16-
18]: TD BUP is especially for out-patients easier to apply 

Most patients (92%) have been cancer patients, 61.9% 
had primary lung cancer. The other cancer patients had 
pulmonary metastases or other reasons for dyspnea like 
massive ascites. There was no causal therapy available, 
so that there was no further bias. The mean age was 
70.04 years (SD ± 8.9 years), the mean body mass index 
24.93 kg/m² (SD ± 5.54 kg/m²) and the mean time be-
tween the assessments was 57.8 h (SD ± 11.6 h). All our 
patients had severest base-line dyspnea (MRC 4: 11.5%, 
MRC 5: 88.5%) and a high symptom burden (Table 1). 
Taken together we treated mainly elderly, terminal ill 
cancer patients.

Impact of TD BUP

Under treatment with TD BUP (Table 1) we detected 
a decrease of base-line dyspnea to an acceptable level 
(-3.10 points, (p < 0.000). Most of the patients (90.5%) 
benefited from treatment (Figure 1). Even the symptom 
burden (p < 0.000) and the severity of dyspnea attacks 
could be reduced (p < 0.001) but not as strong as base 
line dyspnea. Furthermore we could show an optimized 
cardiopulmonary status of our patients: The breathing 
frequency could be downscaled by 7.2 per minute (p < 
0.000) to roughly 20 per minute, which is nearly phys-
iological. Thereby the pulse frequency decreased (p < 
0.001) while SpO2 increased (p < 0.009). We conclude 
a positive effect on the subjective feeling of dyspnea as 
well as on its pathophysiology: Reducing the stress-in-
duced tachycardia and hyperventilation leads to less 
oxygen consumption. Assessing how our patients them-
selves thought about this treatment, 85.7% of them 
answered to feel (rather) relieved, 81.0% would decide 
again for TD BUP. There have not been any severe com-
plications like breathing depression or sedation. 85.7% 
of our patients did not have any side effects, 14.3% had 
light new upcoming symptoms like nausea or tiredness. 
These have not been reasonable for canceling our treat-
ment, these patients continued with supportive therapy 
(like anti-emetics).

Table 2: Spearman’s correlation.

Reduction of base-
line dyspnea 
(NAS)

Base-line dyspnea 
before TD 
BUP (NAS)

PF before TD 
BUP

BF before TD 
BUP

Reduction of base-line 
dyspnea (NAS)

R 1.000 -0.557** -0.016 -0.322

p-value 0 0.004 0.472 0.077

Base-line dyspnea before 
TD BUP (NAS)

R -0.557** 1.000 0.300 0.590**

p-value 0.004 0 0.068 0.001

PF before TD BUP
R -0.016 0.300 1.000 0.521**

p-value 0.472 0.068 0 0.003

BF before TD BUP
R -0.322 0.590** 0.521** 1.000

p-value 0.077 0.001 0.003 0

R: correlation coefficient (1-tailed)
*: p-value < 0.05
**: p-value < 0.001
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Limitations
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