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Purpose: Baclofen is a y-aminobutyric acid receptor
agonist commonly used for managing many types of neu-
ropathic pain. The effect of baclofen on cancer pain has
not previously been studied. This retrospective study
evaluated the efficacy of baclofen in patients with cancer
pain.

Methods: We reviewed the medical records of all
patients given baclofen orally as an analgesic for
cancer at 5 institutions. :

Result: Twenty-five patients received 10 to 40 mg of
baclofen for cancer pain relief. Twenty patients have
undergone neuropathic pain such as paroxysmal or

lancing, sharp, or like an electric shock. Baclofen was
effective in 21 of 25 patients and significantly reduced
Numeric Rating Scale (pain score, 0-10; P < .0001).
Nine patients reported mild adverse events: none of
these 9 patients had to discontinue baclofen due to
adverse events.

Conclusion: Our findings suggest that baclofen may be
a useful adjuvant analgesic in the treatment of cancer
pain.
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Introduction

Baclofen is a y-aminobutyric acid (GABA) derivative
with an antispasmodic action and is used as a central
acting muscle relaxant. GABA is a suppressive neuro-
transmitter widely distributed in the peripheral and
central nervous systems.” GABA receptors have been
classified into 3 subtypes to date, that is, GABA,,
GABAg, and GABAG receptors,” and baclofen is con-
sidered to show its antispasmodic activity by activat-
ing GABAg receptors.’
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In addition, baclofen has been reported since
1975 to produce an analgesic effect by systemic
administration in various experimental pain mod-
els,*” and it has also been reported to be clinically
effective for the management of neuropathic pain
such as trigeminal neuralgia’*! and headache.!*'?

Concerning the analgesic mechanism of baclo-
fen, inhibition of Ca®* channels via GABAg recep-
tors,"* inhibition of the release of pain-causing
agents such as substance P from the posterior horn
of the spine,” direct inhibition of posterior horn
neurons, ' ° and inhibition of pain transmission in the
thalamus'® have been reported. Also, as the analge-
sic effect of baclofen is antagonized by GABAp
antagonists but not by naloxone or GABA, antago-
nists, it is considered to be mediated selectively by
GABAg receptors.® Moreover, baclofen, a GABAg
receptor agonist, has been reported to show suppres-
sive effects on allodynia and hyperalgesia in various
neuropathic pain models.'”'® In addition, because
GABAg receptors are widely distributed in the central
nervous system and A6 and C fiber nerve terminals
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Table 1. Ramsay Sedation Score®!

Ramsay Sedation Score

. Awake: anxious and agitated or restless or both

. Awake: co-operative, orientated, and tranquil

. Awake: responds to commands only

. Asleep: brisk response to a light glabellar tap or loud auditory
stimulus

5. Asleep: sluggish response to a light giabellar tap or loud

auditory stimulus ‘
6. Asleep: no response to a light glabellar tap or loud auditory
stimulus

R

involved in pain sensation, baclofen is expected to be
effective as an analgesic.'

Furthermore, baclofen is mentioned as an adju-
vant analgesic in the Guidelines for the Treatment
of Cancer Pain by the Japanese Society for Palliative
Medicine.*°

However, there have been few reports evaluating
the usefulness of baclofen in.the management of
cancer pain. In this study, we investigated patients
that were administered baclofen for cancer pain at
multiple facilities and evaluated its usefulness.

Methods

Participants

From February 2003 to May 2006, all patients admi-
nistered baclofen (Lioresal or gabalon) for cancer
pain on palliative care wards or by the palliative care
teams of 5 facilities (8 patients at 2 facilities and 5, 3,
and 1 patient at 1 facility each) were reviewed. The
exclusion criteria were as follows.

e The dose of a nonsteroidal anti-inflammatory
drug (NSAID), acetaminophen, or opioid was
increased within 24 hours prior o the
administration.

» The dose of an adjuvant analgesic was increased
within 72 hours prior to the administration.

o The patient is receiving radiotherapy for palliation
of pain.

» Chemotherapy was performed within 2 weeks
prior to the administration.

Baclofen was used with oral consent by the
patients at each facility because the management of
cancer pain using baclofen is not covered by insurance.

Table 2. Support Team Assessment Schedule>?—
Evaluation of Nausea®

0 None.

Occasional or grumbling single or few symptom(s). Patient

can pursue usual activity and is not bothered by symptoms.

Moderate distress, occasional bad days, symptoms limit some

activity due to extent of disease.

3 Severe symptom(s) often present. Activities and
concentration markedly affected by symptom(s).

4 Severe and continuous averwhelming symptom(s). Unable to
think of other matters.

[

[ 84

? Japanese version of the STAS (STAS-]) was used in this study to
evaluate nausea.

Evaluation

The charts of the patients were reviewed retrospec-
tively. At each facility, the physicians participating
in this study investigated the age and gender of the
patients, cause of pain, pain occurrence pattern,
nature of the pain, and drugs being administered for
the palliation of pain. Pain intensity was evaluated
using a numeric rating scale (NRS, 0-10), sleepiness
using the Ramsay Sedation Score (RSS; Table 1),2
and nausea using a Japanese version of the Support
Team Assessment Schedule (STAS-J;Table 2).*
Other adverse events were also evaluated. These
evaluations were performed on the basis of the
records on the day before the beginning of baclofen
administration and on the day after its administra-
tion at a maintenance dose.

In this study, a 50% or greater reduction in pain
on the NRS was regarded as “effective”. A 30%
reduction in pain was also reported.

These evaluation methods were agreed on by the
physicians participating in this study.

Statistical procedures

Pain evaluated using the NRS before and after baclo-
fen administration was compared using Wilcoxon’s
signed rank test. SPSS ver.12.0 was used for statisti-
cal analyses.

Results

Background

The subjects were 25 patients, consisting of 11 men
and 14 women aged 46 to 77 years (mean, 63 years).
Tables 3 and 4 show all participants. The cause of
pain was spinal metastasis and pelvic plexus invasion
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Table 3. Characteristics of Patients and Pain
Patient  Age Sex Origin of Cancer Cause of Pain Characteristics of Pain
1 52 F  Uterine cervix Lumbosacral plexopathy PAP lancinating
2 74 M Sacrum(chordoma) Lumbosacral plexopathy PAP lancinating
3 58 F Lung Chest wall invasion PAP lancinating
4 59 M Prostata ESCC PAP sharp
5 77 M Parotid gland Cervical plexopathy PAP sharp
6 62 F Lip (ACC) Chest wall invasion PAP ESL
7 56 M Lung Bone metastasis PAP ESL
8 54 F  Hypopharynx Glossopharyngeal neuralgia PAP lancinating, sharp, ESL
9 59 M Colon ESCC PAP duli
10 63 F Lung Chest wall invasion PAP dull
11 68 M Renal pelvis Retroperitoneal tumors invasion  PAP dull
12 46 F  Colon ESCC PAP, PEP lancinating
13 70 M Lung Bone metastasis PAP, PEP lancinating
14 61 M Thalamus Thalamic pain PAP, PEP lancinating, sharp,
ESL, tingling
15 72 F  Uterine Lumbosacral plexopathy, PAP, POP sharp, tight
Bone metastasis
16 64 F  Uterine cervix Lumbosacral plexopathy PAP, PEP, POP  sharp .
17 54 F  Pseudomyxoma peritonei  Lumbosacral plexopathy PAP, PEP, POP  ESL, tingling
18 61 F  Breast Brachia] plexopathy PEP ESL, tingling, tight
19 73 M Lung ESCC PEP tingling
20 71 F Maligpant lymphoma ESCC PEP tingling
21 64 F  Multiple myeloma ESCC PEP tight
22 54 F  Lung Chest wall invasion PEP tight
23 67 F  Hypopharynx Cervical plexopathy PEP tight, dull
24 79 M Lung Chest wall invasion PEP, POP lancinating, tight
25 57 M Rectum Lumbosacral plexopathy POP lancinating, sharp

Abbreviations: ACC, adenoid cystic carcinoma; ESCC, epidural spinal cord compression; PAP, paroxysmal pain; PEP, persistent pain;

POP, postural pain; ESL, electric shock-like.

in 6 each, thoracic wall invasion in 5, neck invasion
in 3, bone metastasis in 2, and brachial plexus inva-
sion, celiac plexus invasion, and thalamic pain in |
each. The pain occurrence pattern was paroxysmal
in 17, sustained in 12, and associated with body
movements in 5 (some patients showed 2 or more
pain occurrence patterns). The pain types were “lan-
cing” in 8, “sharp” in 7, “electric shock-like” in 6,
“numbing” in 5, “squeezing” in 5, and “dull” in 4
(some patients showed 2 or more pain types).
Opioid was used in 19 patients. Among other
drugs with analgesic effects, NSAIDs were used in

21, acetaminophen in 7, and adjuvant analgesics in
12 (Table 4).

Doses of baclofen

The median initial dose (per day) was 10 mg (5-30 mg)
in 1-3 divided doses (5 or 10 mg each), and the med-
jan maintenance dose (/day) was 20 mg (10-40 mg) in

2 to 4 divided doses (5 or 10 mg each; Table 5). In
9 cases the initial dose was the same as the mainte-
nance dose. In the other 16 cases, the dose was
increased every second day.

Analgesic effect

Of the 25 patients, 84% (21 patients) had 50% or
greater pain reduction on NRS which include 30%
in pain reduction (Table 5). The NRS rating
improved significantly (P < .0001) after compared
with before the administration (Figure 1).

Adverse events

Sleepiness appeared in 6 patients (24%). The RSS
was 2 (no sleepiness) in all these patients before the
administration, but became 3 after the administra-
tion. Baclofen administration was discontinued in 2
of the 6 patients who complained of sleepiness,
because pain was not alleviated. Baclofen was not
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Table 4. Co-medication

Patient Opioid (mg) NSAIDs Acetaminophen Adjuvant Analgesics (mg)
1 TDF (7.5) + + (2400) -

2 TDF (20), Mor {(60) + + (1800) Lidocaine (240)

3 TDF (2.5) + - VPA (100)

4 Oxy (50) + - IFEN (180), CZP (1)

5 - + - -

6 TDF (60} + + (3000) IFEN (120), CZP (1), VPA (1200), MEX (300}
7 Oxy (40} + + -

8 TDF (22.5) + - -

g Oxy (30) + - CzZP (1)

10 Oxy (150) + CZP (1)

11 Oxy (15) + - -

12 [.V.Oxy (110), TDF (17.5) + - Ketamine (100)

13 Oxy (15) + - Ketamine (150)

14 - - CBZ (400)

15 Oxy (20) + .

16 - - - -

17 - CBZ (200), MEX (300)

18 - + - -

19 TDF (10) + + {2400) IFEN (120), CZP (1) VPA (400)

20 Mor {30) - - -

21 TDF (65), Oxy (440) + + (3000) IFEN (180}, CZP (1), VPA (1200), FLE (130)
2 Oxy (80) + + :

23 - + -

24 Oxy (10) + - -

25. Oxy (80) +

Abbreviations: CBZ, carbazepine; CZP, clonazepam; FRE, flecainide acerate; IFEN, ifenprodil tartrate; 1.V, Oxy, LV. oxycodone infu-
sion; MEX, mexiletine hydrochloride; Mor, oral marphine; Oxy, oral oxycodone; TDF, transdermal fentanyl; VPA, sodium valproate.

discontinued or reduced in the other patients, in
whom the administration was effective.

Nausea deteriorated in 2 patients, in whom the
STAS-] score increased from 1 to 3 at 10 mg. Nausea
was alleviated by the administration of an antiemetic
(diphenhydramine dipxophylline in 1, risperidone in
1), and baclofen was not discontinued or reduced. In
the 2 patients who complained of nausea before the
administration (Patients 15 and 18), the level of nau-
sea remained unchanged after the administration,

Lower limb weakness was noted in 1 patient, but
a reduction or discontinuation of baclofen was
unnecessary.

Administration period

The administration was discontinued with death due
to progression of cancer in 9 of the 21 patients in
whom baclofen was effective. In the remaining 12
patients, the administration was still being continued
as of June 30, 2006. The median administration

period in the 21 patients was 114 days (25-1606
days; Table 5).

Discussion

This retrospective study suggested the usefulness of
baclofen as an adjuvant analgesic for the control of
cancer pain. There has been no report on the analge-
sic effect of baclofen against cancer pain according
to our review of the literature.

Baclofen has been reported to be effective for the
control of paroxysmal, lancing, sharp, and electric
shock-like pain of trigeminal neuralgia.®®** There
were also a few reports stating that baclofen has been
effective for the management of neuropathic pain in
conditions such as tabes dorsalis, postherpetic neur-
algia,'®* and glossopharyngeal neuralgia.?”> On the
other hand, there have also been a small number of
reports in which it showed no marked effect on pain
due to diabetic neuropathy or spinal postherpetic
neuralgia.?* Clinical reports on the systemic
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Table 5. Results of Oral Baclofen Administration
Baclofen NRS RSS
Pre-baclofen  Post-baclofen Treatment
Initial Dose Final Dose  Pain Score Pain Score Other side Duration
Patient {mg/day) (mg/day) {0-10) (0-10) Pre-baclofen  Post-baclofen effect (Days)
1 15 25 5 2 2 2 nausea 83
(STAS-]: 1 11 3)
2 15 30 8 0 2 2 100
3 5 10 6 3 2 2 200
4 20 20 8 8 2 3b 28
5 15 30 6 2 2 3P 50
6 S 15 6 0 2 2 730
7 10 40 6 0 2 2 26
8 10 20 8 2 2 2 171
S 10 10 4 0 2 2 25
10 10 10 5 5% 2 2 Nausea 4
(STAS-J: 1 11 3)
11 10 10 5 0 2 2 151
12 10 10 6 3 2 2 108
i3 10 10 3 0 2 2 110
14 30 30 7 0 2 3b 690
i3 10 20 10 3 3 3 1606
16 10 20 10 0 2 2 127
17 20 20 7 2 2 3h 44
18 10 30 7 7° 2 3b 7
19 5 15 7 1 2 3b 61
20 ) is5 10 0 2 2 114
21 15 30 6 2 2 2 410
22 10 20 4 4° 2 2 22
23 15 30 5 2 2 2 Leg weakness 602
24 13 15 3 1 2 2 102
25 10 20 6 2 2 2 19}

Abbreviations: NRS; Numeric Rating Scale (Pain score, 0-10); RSS, Ramsay Sedation Score; STAS-]: Japanese version of the Support

Team Assessment Schedule.
® Case not showing analgesic effect.
b Case showing sleepiness.

administration of baclofen have been limited, and
sufficient evaluation of pain types in which it is effec-
tive is impossible, but many reports have been con-
cerned with neuropathic pain. In this study,
consecutive patients administered baclofen were
sampled, but this sampling was biased by the physi-
cians' selection of patients, precluding evaluation
of the types or nature of pain that can be effectively
controlled by the agent. However, baclofen was
found to be effective when it was administered to
patients with neuropathic pain, such as that caused
by pelvic plexus invasion, so that it is also likely to
be effective for neuropathic cancer pain. In animal
experiments, baclofen administered with opioid was
reported to enhance the analgesic effect of opioid,?
and baclofen is expected to be more useful for the

management of cancer pain, for which opioid admin-
istration is a basic treatment. Many patients adminis-
tered baclofen in this study complained of
paroxysmal pain and lancing, sharp, or electric
shock-like pain, which were interestingly in agree-
ment with the types of non-cancer pain against
which baclofen has been reported to be used. To
evaluate the types of pain against which baclofen is
more effective, prospective studies free of bias
concerning the cause or nature of pain are necessary.

There is no established method for the adminis-
tration of baclofen against cancer pain, but reports
of its use against neuropathic pain, which has
primarily been trigeminal neuralgia, were useful as
references. Baclofen administration is often started
at 10 to 30 mg/day, and, while observing the patients
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* Numeric rating scale ** Wilcoxon signerank test, £<.0001

Figure 1. Changes in numeric rating scale (NRS) pain score.
NRS was reduced in 21 of 25 patients,

for the analgesic effect and side effects, the dose is
increased by 10 mg at a time to 80 mg. The mainte-
nance dose is about 30 to 60 mg/day. The dose is
increased every day, every 2 days, 2 times a week,
or once a week. 52132325 It to0k about 2 hours for
peak circulating concentration to take effect after
oral baclofen was administered, and the half-life was
3 to 4 hours.*®*” In addition, baclofen is mostly
excreted in urine in an unmetabolized form, and
about 80% is excreted within 24 hours. In this study,
the effects of the drug were evaluated on the day
after the administration, and both the analgesic
effect and side effects could be evaluated the next
day. Although its clearance rate is high, cancer
patients, who may develop renal dysfunction during
the course, must be carefully observed for side
effects due to decreases in its excretion.

Of the 25 patients evaluated in this study, 50% or
greater improvements in the condition on the NRS
were observed in 21 by administering baclofen at
an initial dose of 5 to 30 mg/day and increasing the
dose to 40 mg depending on the symptoms. There-
fore, the maintenance dose that was 10 mg or higher
was considered to be appropriate as an initial dose.

Further, side effects such as sleepiness and gas-
trointestinal symptoms can be alleviated by starting
baclofen administration at a low dose and increasing
the dose slowly. The frequency of the occurrence of
intolerable side effects despite these measures has
been reported to be 10%.” Therefore, starting the
administration at a lower dose is considered to be a

method to reduce side effects, even if no sufficient
analgesic effect is expected at that dose. A practical
interval of dose increases would be 1 day if no side
effect is observed and several days to 1 week if there
are side effects,

The doses in the patients who showed no change
in pain on the NRS were 10 mgin 1, 20 mgin 2, and
30 mg in 1. Because the analgesic effect of baclofen
is dose-dependent,®>'® a desirable analgesic effect
might have been obtained by increasing the dose.
However, no further increase was possible, because
sleepiness appeared in 1 patient each at 20 mg and
30 mg. '

Sleepiness, weakness, and nausea are generally
reported as problematic side effects. In this study,
sleepiness was observed in 6 of the 25 patients, but
they all wished to continue the use of baclofen, and
there was no discontinuation or decrease of baclofen
administration due to sleepiness. Discomfort caused
by sleepiness varies among individuals. On using
baclofen, it is important to pay attention to sleepi-
ness and discomfort of the patients and to increase
the dose by monitoring the state of pain.

Animal experiments have indicated that baclofen
prevents nausea due to opioids.2 Clinically, however,
gastrointestinal symptoms and nausea/vomiting have
been reported as side effects of baclofen administra-
tion.%'®!! In this study, nausea deteriorated in 2
patients, and no antiemetic effect of the administra-
tion was noted in patients who had nausea from
before the administration. Bcause both patients
complained of nausea before baclofen administra-
tion, it was considered to have been unrelated to
baclofen administration.

Because baclofen is a muscle relaxant, weakness is
a side effect that requires particular attention. How-
ever, weakness was noted in only | patient in this study.

In this study, sleepiness, nausea, and weakness
were noted as adverse events, but they did not lead
to a decrease or discontinuation of the administration
of baclofen, and the drug was used safely in general.

In the patients evaluated in this study, the
maximum duration of administration was 1606 days.
Because the treatment of spastic paralysis is often
prolonged, baclofen is likely to be administered over
a long period. For these reasons, baclofen is
generally regarded as a highly tolerable drug for
long-term use.

These observations suggest that baclofen can be
an alternative adjuvant analgesic for the manage-
ment of cancer pain.
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10 ~15mg/kg {k&E 4 B

15~20 mg/kg < 50kg 6 [

*Symptom Control Reserch Group D4 ERHEIC L 3,
P

YR2 PEMPI/ 7z oOmMPBREEHEEY XS
(Anderson PO. Handbook of Clinical Drug Data, 10th ed.
New York : McGraw-Hill, 2001 : 16. &4J)
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YR 4 No—TDRERSICLDS TSI LOEL
N —TREFBREEND, BB

(ng/ mL)
6or O—0 BEEL L X@MIE0mg 1028
sol- @9 > —7J60mg 1A1TE (1 AB)
f ®—© v -760mg 1H1HE (5A8)
i 40 - meanxSD, n=10~11
th
£
L3t
£
3
' 20
B
10
0 4 8 24
HE%IEE
51 EBEONDEBEDLEFBH STV,
5HE | 018 | Coox Conin Toax AUC TEET

NS —T7 11061]28.4::13.4/8.27 56/ 8.0+6.0|461.4+233.0|1.05+0.33
KREFE= (Cmax_Cmin) / Caverage

YR 3 FXFIORUEREROEMENERT YHR5 BS5H&BREE 1 BRICSThTEEDHSE
CL/F Vd/F Ka Lag time *N.S.
R o
> ‘ 200 0.43 0‘ 1 7
S 2 31.6 . 7 @10 L o 6
HEG 3 39.4 351 1.15 1.15 E
£ fEF 5
fEG] 4 58.3 400 1.09 1.79 1 8 r
S 67.4 800 1.11 0.66 e R o
it 2 26.4 441 0.67 0.67 5 67 RIS
eome e 0 E S Ry T E
) . . . 3
S 7 24 A —A T 1
HEF 8 34.3 470 0.46 0.63 o 5 -
Mean SD 40.7+14.4 417+176 0.94+0.48 1.04+0.45 o #Paired t test
g 0 1 ]
ABRER AR 1 #ERE
VYEG6 BfIIEEIBOT T 7 ZivinagiREHTS
(Kokubun H, et al. Relationship between Serum Fentanyl YR7 BMI2EEMBOT Y )V iAEE S
Concentration and Transdermal Fentanyl Dosage, and Intra- (Kokubun H, et al. Relationship between Serum Fentanyl
individual Variability in Fentanyl Concentration after Concentration and Transdermal Fentanyl Dosage, and Intra-
Application of Fentany! Patches in Patients with Cancer Pain. individual Variability in Fentanyl Concentration after
Jpn J Pharm Health Care Sci 2007 ; 33 : 200. &£4)) Application of Fentanyl Patches in Patients with Cancer Pain.
N.S. Jpn J Pharm Health Care Sci 2007 ; 33 : 200. &VJ)
}:: N.S N.S — P=0.0367
% 005 — — < ]P 00132 P 0.0009
2 0 » o012} —
] S L Rk
1 i
o 0.04 i 0.1+
5 #
E 3 o008/ — ECER
~ 0.03 =
<Ts] ~
e g 0.06
giid P | =38
T oo : = ”
& 004}
5 e -
i1j  0.01 2
& 1t 0.02¢
A &
H A (h=14) (=16) (h=12)
N 0 H 0 :
0 24 48 72 (hr) N 0 24 48 72 (hr)
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WS ARICBI -7 L 223, ZIVvoRER2EZ
THD I EPRYTY,

L 2% 21— F—X Rescue Dose
L2AFa—F—AREBIELhE LI >TVET,
BOOX¥x>aFrond, | HEHESED 1/4~1/6
FWELET, 72072 ALROTNERCBEL, #
D1/6BBOMBLAFL2—ELLRZDIEELEV) Z
LichoTwET, ¥, BREEOHSBE TR, &AL
FLaRvr7av I VERHEAL, EACROHER
FEIORBLET.

L2a, 1 HREEORIIEVERZ 6 CHIZ &, #
Wl wE 2APYRBTEET, 208a, Ld
5mg OBBOLOEHTA—F—LiTnudvilhve
WAk ETH, JHRERKAETT, 22 Th
NnbnoHEARED 2V —7 (SCORE-G) Tl3fagx®
2oL FELA(FRL, EZIT20mgORREIT LT,
6TH5E33mgickhsd), bmgDLVAXa—7E
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k38
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vYR4 BLERMILBLAF1—-F—X

REBAINIRE rREHO 1/6 8 BBV AF2—
(mg) (mg) F—x
20 3.3
AAAAAAAAAAAAA 305 5 mg
"""""""" 0 67
50 8.3
"""""""" & 10 10 mg
"""""""" o 7
80 13.3
““““““““ 9 15 15 mg
w0 167
110 18.3
T 20 20 mg
Tt 233

(BREBIIN ARTIIERLZF1— R—XBRRLDFEHE:
5 mg RUTEBDREEEBOZRHBE. 10U Zvy
2007 ; 28 : 209-15. & W)
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