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8% Capsaicin Patch as Analgesia for Severe Treprostinil Infusion Site Pain

Dear Editor,

Pulmonary arterial hypertension (PAH) is a progressive,
often fatal disease characterized by abnormal remodel-
ing of the pulmonary vasculature, increased pressure in
the pulmonary arteries, and right ventricular failure [1].
Parenteral prostacyclins, such as epoprostenol and tre-
prostinil, remain the treatment of choice for patients
with a high-risk phenotype; this therapy improves exer-
cise tolerance, reduces breathlessness, and probably in-
creases survival [2–5]. Parenteral treprostinil has clear
safety and convenience advantages, including a longer
half-life of four hours and stability at room temperature
and neutral pH, which make it suitable for both intrave-
nous and subcutaneous (SQ) delivery. SQ infusion is
bioequivalent and eliminates serious risks associated
with IV delivery including sepsis, endocarditis, vascular
thrombosis, and death [6,7]. When used subcutane-
ously, the drug is delivered with a microinfusion pump
(CADD-MS 3) through a thread-like plastic catheter po-
sitioned under the skin. Most commonly, infusion sites
are placed in the abdomen, although the flank area,
back of the upper arm, or thigh can also be used. We
have previously reported that patients can leave sites in
place for as long as nine months before they deterio-
rate; as long as the site is benign and disease symp-
toms are stable, a “scheduled” change is not
mandatory. In a prospective study of infusion site pain,
we showed that 52% of infusion sites lasted more than
four weeks [8]. Unfortunately, severe pain and irritation
at the infusion site commonly occur due to prostacyclin-
induced sensitization of cutaneous nociceptors (namely
the transient receptor potential vanilloid receptor 1
[TRPV1]) [9,10]. This hyperalgesia is often severe and
typically persists for up to a week following site
changes; it does not appear to be dose related and
varies significantly from patient to patient and even from
site to site within a patient [8]. Current pain management
strategies involve the use of oral and topical analgesics,
anti-inflammatories, and infrequent site changes, though
these methods provide suboptimal pain relief [8,11].
High-dose capsaicin, a TRPV1 agonist, provides intense
nociceptor stimulation that induces retraction of nerve
terminals to produce enduring but reversible reductions
in neuronal responsiveness. As capsaicin directly impacts
the same nociceptive pathways that mediate prostacyclin
hyperalgesia [9,10], capsaicin is a logical approach to the
management of SQ treprostinil pain.

A recent double-blind, single-center, randomized and
placebo-controlled crossover study provided the first
data on safety and efficacy of a single pre-application of

the 8% capsaicin patch (Qutenza) in 11 PAH patients
on SQ treprostinil [12]. Notably, the safety findings ob-
served in this study match those seen in the trials for
postherpetic neuralgia, for which the patch is FDA ap-
proved. While the primary efficacy end point was not
met in that study, several subjects requested continued
use of 8% capsaicin at the conclusion of the trial be-
cause of the significant analgesia that they perceived.

Contemporaneous to this blinded study, we conducted a
longer, single-center, prospective, open-label study to
gather preliminary data on the safety of pretreatment with
the 8% capsaicin patch for reducing infusion site pain. We
enrolled five SQ treprostinil users with severe site pain de-
spite their maximal analgesic cocktail (enrollment required
ratings �6 on two consecutive days on the visual analog
scale [VAS]). While our primary goal was to assess safety,
we explored the analgesic effects of capsaicin. During
three to nine months of follow-up after quarterly capsaicin
applications, research participants completed a two-week
symptom diary each time they placed a new treprostinil in-
fusion site, recording their daily pain experience, analgesic
regimen, and associated relief. Diaries collected prior to
capsaicin treatment served as a baseline for which to
compare diaries completed after capsaicin intervention. We
averaged pain scores for each participant’s set of baseline
and capsaicin diaries collected over the entire study period.
For descriptive purposes, a paired t test was then used to
compare the baseline and capsaicin pain scores.

There was a total of 13 capsaicin patch applications; four
subjects successfully completed all three planned applica-
tions, and one subject completed a single treatment.
Overall, the patch was well tolerated during the one-hour
application; one subject experienced severe pain and mild
hypertension that resolved the same day (Table 1). Aside
from pain at the site and hypertension, no adverse events
related to patch application were observed. Our safety
data are nearly identical to those of Libri et al.

Cumulatively, we analyzed 22 “capsaicin” diaries and 45
“baseline” diaries. Regarding efficacy, we made several
observations that suggest capsaicin provided a small
but measurable benefit: 1) a reduction in average pain
in the two weeks following placement of a new SQ tre-
prostinil infusion site (4.2 vs 2.9, P ¼ 0.03), 2) an insig-
nificant reduction in maximal pain intensity (8.0 vs 6.4,
P¼ 0.06), and 3) a trend toward improvement in the de-
gree of relief provided by as-needed analgesics (1.7 vs 2.2,
P ¼ 0.07) (Figure 1, A–C). Moreover, at the individual level,
there appeared to be two true “responders” who noted
marked reduction in average pain and also reported much

VC 2017 American Academy of Pain Medicine.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs licence (http://

creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any medium, provided

the original work is not altered or transformed in any way, and that the work properly cited. For commercial re-use, please contact

journals.permissions@oup.com 2515

LETTER TO THE EDITOR

Letter to the Editor

http://www.oxfordjournals.org/


T
a

b
le

1
S

u
m

m
a
ry

o
f

d
e
m

o
g
ra

p
h
ic

s,
d

ia
ry

su
b

m
is

si
o
n
s,

p
a
tc

h
a
p

p
lic

a
tio

n
e
xp

e
rie

n
c
e

fo
r

e
a
c
h

su
b

je
c
t

P
a
in

D
u
ri
n
g

P
a
tc

h
A

p
p
lic

a
ti
o
n

B
lo

o
d

P
re

s
s
u
re

D
u
ri
n
g

P
a
tc

h
A

p
p
lic

a
ti
o
n

#
1

#
2

#
3

#
1

#
2

#
3

S
y
m

b
o
l

A
g
e
,

y
S

e
x

P
a
tc

h
e
s

a
p
p
lie

d
,

N
o
.

B
a
s
e
lin

e

D
ia

ri
e
s
,

N
o
.

C
a
p
s
a
ic

in

D
ia

ri
e
s
,

N
o
.

P
re

P
o
s
t

P
re

P
o
s
t

P
re

P
o
s
t

P
re

P
o
s
t

P
re

P
o
s
t

P
re

P
o
s
t

�
7
2

F
e
m

a
le

3
2

5
0

0
4

4
0

0
1
4
9
/6

6
1
4
2
/6

8
1
2
1
/6

5
1
3
4
/6

5
1
4
9
/6

7
1
4
1
/7

2

�
5
0

M
a
le

3
1
5

4
3

8
8

9
0

8
1
4
0
/8

1
1
3
2
/7

9
1
0
8
/6

2
1
1
9
/7

2
1
0
5
/5

5
1
0
0
/5

0

n
4
8

F
e
m

a
le

3
7

4
3

4
0

0
0

0
1
2
7
/6

3
1
3
7
/7

6
1
2
8
/6

4
1
1
5
/6

3
1
0
2
/4

9
1
0
2
/5

6

7
7

F
e
m

a
le

3
1
4

7
0

3
0

2
0

2
1
4
6
/7

5
1
5
4
/7

9
1
3
5
/6

4
1
4
4
/6

4
1
3
4
/7

4
1
1
7
/6

9

^
5
6

F
e
m

a
le

*
1

7
2

0
8

N
/A

N
/A

N
/A

N
/A

1
0
4
/6

9
1
4
7
/6

4
*

N
/A

N
/A

N
/A

N
/A

S
a
fe

ty
w

a
s

m
o
n
it
o
re

d
b
y

a
s
s
e
s
si

n
g

p
a
in

o
n

a
1
0
-p

o
in

t
v
is

u
a
l

a
n
a
lo

g
s
ca

le
a
n
d

b
lo

o
d

p
re

s
s
u
re

b
e
fo

re
a
n
d

a
ft
e
r

e
a
ch

p
a
tc

h
a
p
p
lic

a
ti
o
n

(m
a
xi

m
u
m

o
f

3
).

P
a
ti
e
n
ts

w
it
h

a
1
5

m
m

H
g

in
cr

e
a
s
e

in
s
y
s
to

lic
o
r

d
ia

st
o
lic

b
lo

o
d

p
re

s
s
u
re

h
a
d

re
p
e
a
t

v
it
a
l
s
ig

n
s

ta
ke

n
o
n
e

h
o
u
r

la
te

r
a
n
d

a
t

6
0
-m

in
u
te

in
te

rv
a
ls

u
n
til

p
re

s
s
u
re

s
w

e
re

w
it
h
in

1
5

m
m

H
g

o
f

b
a
s
e
lin

e
.

*
S

u
b
je

ct
o
n
ly

c
o
m

p
le

te
d

4
0

m
in

u
te

s
o
f

th
e

6
0
-m

in
u
te

p
a
tc

h
tr

e
a
tm

e
n
t

b
e
c
a
u
s
e

o
f

in
to

le
ra

b
le

p
a
in

.
B

lo
o
d

p
re

s
s
u
re

a
ft
e
r

o
n
e

h
o
u
r

w
a
s

9
8
/5

7
.

Figure 1 Capsaicin may decrease pain associated
with new infusion sites. Each symbol represents the av-
erage data for a subject before and after treatment us-
ing a per-protocol analysis. Pain was measured on a 10
point visual analog scale with the word “none” above 0
and “agonizing” above 10. A) Average pain; measures
pain over the entire two week diary period. B) Worst
pain; maximum pain score recorded on any diary day.
C) Pain relief after using as-needed analgesics (including
narcotics); measured daily on a four-point scale (0¼ no
relief, 1¼ a little, 2¼ some, 3¼ a lot, and 4¼ complete
relief).
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less as-needed analgesic use (including the elimination of
narcotics) (Figure 1, A–C, triangle and circle shapes).

While this study lacks a robust sample size and placebo-
controlled observations, our findings are encouraging and
support the design of a larger, controlled trial. The afore-
mentioned blinded study by Libri was more rigorous in its
placebo control, but our study offered more comprehen-
sive data collection and confirmed safety over repeated
applications. We are planning a blinded, multicenter,
cross-over design study in which each participant will
use a “placebo” patch with low-dose capsaicin (to pre-
serve the blind) and an active 8% patch in randomly allo-
cated order. They will use the two different sides of their
abdomen to avoid carryover effect. As the blinded study
just missed its efficacy end point with 11 participants, we
are planning for 20 participants. We will use our same
two-week diary tool to gather pain data and analgesic
use for all infusion sites placed within a capsaicin-/pla-
cebo-treated area for a period of three months (i.e., the
expected duration of the effects of one patch treatment).
In summary, the 8% capsaicin patch appears to be safe
and may be effective in alleviating more intense SQ tre-
prostinil site pain, and we plan to establish efficacy in a
subsequent study.

ALLISON LIGHT, PHD, ANTONIA HEININGER, BS, MBA,
KATHLEEN WESSMAN, RN, KAREN FRUTIGER, RN, AND

R. JAMES WHITE, MD, PHD
Department of Pulmonary and Critical Care Medicine,

University of Rochester Medical Center, Mary Parkes

Center for Asthma, Allergy, and Pulmonary Care,

Rochester, New York, USA
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