
166 Journal of Pain and Symptom Management Vol. 47 No. 1 January 2014
Brief Report
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Abstract

Context. Neuropathic pain caused by chemotherapy limits dosing and duration

of potentially life-saving anti-cancer treatment and impairs quality of life.
Chemotherapeutic neuropathy responds poorly to conventional treatments, and
there is an urgent medical need for new treatments. Recent preclinical studies
demonstrate that cannabinoid agonists suppress established chemotherapy-
evoked neuropathy.

Objectives. This was a pilot trial to begin to investigate a currently available
cannabinoid agent, nabiximols (oral mucosal spray containing cannabinoids), in
the treatment of chemotherapy-induced neuropathic pain.

Methods. A randomized, placebo-controlled crossover pilot study was done in
16 patients with established chemotherapy-induced neuropathic pain. A 0e10
point numeric rating scale for pain intensity (NRS-PI) was used as the primary
outcome measure.

Results. When examining the whole group, there was no statistically significant
difference between the treatment and the placebo groups on the NRS-PI. A
responder analysis demonstrated that there were five participants who reported
a two-point or greater reduction in pain that trended toward statistical significance
and the number needed to treat was five.

Conclusion. Chemotherapy-induced neuropathic pain is particularly resistant to
currently available treatments. This pilot trial found a number needed to treat of
five and an average decrease of 2.6 on an 11-point NRS-PI in five ‘‘responders’’ (as
compared with a decrease of 0.6 with placebo) and supports that it is worthwhile
to study nabiximols in a full randomized, placebo-controlled trial of
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Introduction
Chemotherapeutic agents induce neuro-

toxic side effects that include severe neuro-
pathic pain.1e3 This syndrome limits dosing
and duration of potentially life-saving anti-
cancer treatments and impairs quality of life
in affected patients. Chemotherapy-induced
neuropathy responds poorly to conventional
treatments, making the identification of effec-
tive alternative analgesics an urgent medical
need.1,4 Neuropathic pain associated with che-
motherapy (e.g., paclitaxel, vincristine, and cis-
platin) is particularly resistant to treatment
and is a growing clinical problem as chemo-
therapeutic regimens grow more successful in
extending life.

Recent preclinical studies demonstrate that
cannabinoid agonists suppress established
neuropathic pain induced by chemotherapy
treatment. Agents such as vincristine and pacli-
taxel sensitize neurons in the spinal cord that
code information about pain,5,6 providing aneu-
ral basis for chemotherapy-evoked neuropathic
pain.Cannabinoids specifically suppress central7

as well as peripheral8 sensitization, effects postu-
lated to contribute to pathological pain states
(for review, see Rahn and Hohmann9). These
studies suggest a possiblemechanismunderlying
the efficacy of cannabinoids in suppressing
chemotherapy-evoked painful neuropathy.10,11

In preclinical studies, cannabinoids suppress es-
tablished neuropathic pain evoked by all major
classes of chemotherapeutic agents, including
vinca alkaloids (e.g., vincristine), taxol-derived
agents (e.g., paclitaxel),11,12 and platinum-
derived agents (e.g., cisplatin).13e15 In fact, in
animal models, modulators of the endocannabi-
noid system were more effective in suppressing
cisplatin-inducedmechanical and cold allodynia
compared with conventional treatment with
amitriptyline or gabapentin.14 Duration of anti-
allodynic efficacyof the cannabinoidmodulators
also outlasted that of morphine.14 For this
reason, it was decided to examine the action of
a currently available cannabinoid in the treat-
ment of chemotherapy-induced neuropathic
pain.
Methods
Design

A randomized, placebo-controlled, cross-
over pilot study examining an oral mucosal
spray containing cannabinoids (nabiximols
[Sativex�, GW Pharmaceuticals, U.K.]) in 18
patients with established chemotherapy-
induced neuropathic pain was performed.

Participants
To be included, participants had to have neu-

ropathic pain persisting for three months after
completing chemotherapy with paclitaxel, vin-
cristine, or cisplatin. The average seven day in-
tensity of pain had to be $4 on an 11-point
numeric rating scale. Participants also exhibited
sensory abnormalities comprising allodynia, hy-
peralgesia, or hypesthesia. Concurrent analge-
sics had to be stable for 14 days before entry
into the trial. Participants were excluded if
they suffered from ischemic heart disease, on-
going epilepsy, a personal or family history of
schizophrenia, or psychotic disorder or sub-
stance abuse or dependency within the previous
two years. Exclusion criteria also included preg-
nancy or other medical condition that might
compromise safety in the trial.

Study Medication
The study drug was nabiximols, an oromu-

cosal whole cannabis-based spray combining
D-9 tetrahydrocannabinol with cannabidiol,
minor cannabinoids and terpenoids, plus eth-
anol and propylene glycol excipients, and pep-
permint flavoring. The placebo was packaged
in exactly the same way, with a similar yellowish
color and peppermint flavor.
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Study Procedure
Participants were recruited through adver-

tisements in the local paper and posters in on-
cology clinics at the university teaching
hospital (Capital District Health Authority,
Halifax, Nova Scotia, Canada). Interested indi-
viduals were interviewed by phone and booked
for a screening appointment at the pain man-
agement clinical trials unit.

The screening appointment included a dis-
cussion with the potential participant about
the study to assure all questions were answered,
at which point informed consent was obtained.
A history and general physical examination,
along with specific quantitative sensory testing
(QST) of the painful area, was then completed,
and a blood sample was taken for screening
(complete blood count, liver function, and kid-
ney function). An electrocardiogram also was
performed.

Participants who met the study criteria were
then given a study number. The study numbers
were assigned consecutively. A computer-
generated randomization schedule determined
the order of treatment (placebo-nabiximols or
nabiximols-placebo) and was used at the
manufacturing site where study numbers were
assigned to each participant’s supply of study
medication. Participants and study staff were
blinded to the randomization code, which was
not broken until the completion of the study.

Participants completed a numeric rating
scale for pain intensity (NRS-PI) daily over
the next week and returned for a second visit
to receive their first medication. They were in-
structed to start with one spray of the study
medication under the tongue or inside of the
cheek before bed the first night. Participants
then increased the study medication by one
to two sprays per day until they reached
a dose that helped their pain; they were asked
not to exceed 12 sprays per day and stop in-
creases if limiting side effects, such as sedation,
were encountered.

Once the dose was established, participants
continued this stable dose for four weeks, re-
turning after two and four weeks to complete
the outcome measures. At the end of the first
study period, they were instructed to decrease
the medication by one to two sprays per day
until discontinued and underwent a two week
washout phase before returning for the second
study medication. The terminal elimination
half-lives of the cannabinoids in nabiximols
are 24e36 hours or longer. Thus, the two
week washout was chosen to assure no carry
over effect between study arms. Participants
were permitted to use concomitant medica-
tions throughout the trial.
If there was no effect of the medication (ei-

ther pain improvement or limiting side effects
such as sedation) at the maximum of 12 sprays
per day, an abbreviated one week stable dose
phase was allowed subsequent to two weeks’ ti-
tration (i.e., in contrast to the requirement
that it be taken for four weeks). This proce-
dure allowed participants to proceed to the
next arm of the trial more quickly in the event
of no response at the maximum dose and pre-
served blinding of the trial. Participants who
completed the randomized, controlled, cross-
over part of the study were eligible to enter
the extension trial where they were given the
study drug (nabiximols) to use for up to six
months. During the extension phase, partici-
pants returned to the study site at three and
six months to complete outcome measures.

Primary Outcome Measure
Neuropathic pain was measured using an 11-

point NRS-PI, with anchors ‘‘no pain’’ and
‘‘pain as bad as you can imagine.’’ The primary
outcome measure was change in NRS-PI from
baseline (average pain score over seven days
pretreatment) to the final week of stable
dose treatment. Numerical rating scales have
been widely used in pain research and have
been demonstrated to be capable of identify-
ing clinically meaningful changes.16

Secondary Outcome Measures
These included the Short Form-36 Health

Survey (SF-36�), QST, and collection of ad-
verse events. Outcomes were collected before
treatment and at midpoint and final week of
stable dose.

SF-36�. SF-36 is reliable and valid and the
most commonly used generic measure of
health-related quality of life.17

QST. Sensory testing included assessment of
dynamic tactile allodynia and pinprick hyperal-
gesia using the same protocol used in previous



Participants prescreened 
by telephone  N = 54

36 excluded: travel issues (7); 

decided not to take part (12); did not 

have chemo NP diagnosis (7); 

psychiatric history (2); lost contact 

(2); wrong chemo (1); other (5) 

N = 18 randomized to study 

N = 9 Nabiximols then Placebo N = 9 Placebo then Nabiximols 

N = 16 completed RCT

10 = entered extension 

Withdrew

 (N = 2) 

Fig. 1. Screening, randomization, and disposition
of participants.
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studies18 and was consistent with recommenda-
tions presented at the annual meeting of the
Canadian Pain Society.19
Other Measures
Baseline demographics including name,

age, sex, diagnosis, medication, and previous
treatment also were recorded, as well as con-
current medications and changes in medica-
tion during the study.
Table 1
Baseline Charac

Measure X (SD) S/P (N ¼ 9)

Age (years) 58 (11.34)
Male:female 2:7
NRS-PI baseline 6.56 (1.24)
Cancer site

Ovary 2
Cervix 1
Lung 1
Uterus 1
Breast 2
Testicle 0
Blood 1
Lymphoma 1

Chemotherapeutic agent
Cisplatin 1
Oxaliplatin 1
Paclitaxel 3
Vincristine 1
Combination 3

Number of cycles chemo 6.0
Cycle number when pain started 2.33
Chemo dose reduction because of pain (%) 28
Duration of pain (months) 14
Previous cannabinoid use 3
Previous treatment with anticonvulsants 5
Previous treatment antidepressants 1
Previous treatment NSAIDS 0
Previous treatment opioids 2

NRS-PI¼ numeric rating scale for pain intensity; NSAIDs¼ nonsteroidal anti
Statistical Analysis
A repeated measures analysis of variance

(ANOVA) for crossover data was performed
with time as the within-subjects factor and
treatment as the between-subjects factor.
Where early release from a study phase was
permitted because of no effect, the last score
recorded was carried forward and used as the
final score, as it was assumed that if the partic-
ipant had experienced no effect at the maxi-
mum dose after two weeks’ titration and
a week of stable maximum dose, they would
be unlikely to experience a response after this.
Results
Eighteen participants entered the trial and

16 completed the randomized, placebo- con-
trolled, crossover protocol (Fig. 1). There
were no significant differences between groups
before treatment (Table 1). The mean pre-
treatment (seven day average) NRS-PI score
was 6.75 (6.17e7.33). During active treatment,
the mean NRS-PI score dropped to 5.5
(4.43e6.57) at mid-treatment (during placebo
teristics

P/S (N ¼ 9) Total (N ¼ 18) P

55 (10.69) 56 (10.80) 0.59
1:8 3:15 1.0

7.00 (1.12) 6.78 (1.17) 0.44

3 5 1.0
1 2 1.0
0 1 1.0
2 3 1.0
2 3 1.0
1 2 0.47
0 1 1.0
0 1 1.0

2 3 1.0
0 1 1.0
4 7 1.0
0 1 1.0
3 6 1.0
5.44 5.72 0.37
3.22 2.78 0.27

33 1.0
19 17 0.56
2 5 1.0
5 10 1.0
0 1 1
2 2 0.47
0 2 0.47

-inflammatory drugs.



All Subjects

Baseline 1st Visit 2nd Visit Final Visit

0

2

4

6

8

10

Nabiximols

Placebo

Treatment  Phase

N
R

S
-
P

I 
S

c
o

r
e

s

Responders

Baseline 1st Visit 2nd Visit Final Visit

0

2

4

6

8

10

Nabiximols

Placebo

*

Treatment Phase

N
R

S
-
P

I 
S

c
o

r
e

s

a

b

Fig. 2. Pain scores on numeric rating scale for pain
intensity. NRS-PI¼ numeric rating scale for pain
intensity.
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treatment: 6.31 [5.58e7.04]) and to 6.00
(6.98e5.02) at the end of four weeks of
active treatment (placebo treatment: 6.38
[5.67e7.09]). A repeated measures ANOVA
demonstrated that, for 16 participants who
completed the study, there was a main effect
for time (P ¼ 0.007) but not for the interaction
of time and treatment condition (P ¼ 0.29) or
for the between-subjects factor (P ¼ 0.52)
(Fig. 2).

This was an unfunded pilot study intended
to collect data for a full randomized controlled
trial. We had enough funding to recruit ap-
proximately 20 participants. We were able to
recruit 18 within the time frame of approxi-
mately one year. Using the comparison of the
change in NRS scores by condition, the power
Table 2
Secondary Outcome Mea

Outcome Measure Pretreatment

SF-36 physical 32.68 (10.26)
SF-36 mental 45.25 (10.21)
Allodynia 25.94 (34.19)
Hyperalgesia 46.67 (29.02)

SF-36¼ Short Form-36 Health Survey.
for this study was 13%; 183 participants would
have been required for statistical significance
(mean difference placebo �0.37 [1.09] and
for treatment �0.78 [1.72]).

Responder Analysis
Five participants experienced a two-point or

greater drop in NRS-PI during treatment
(Fig. 2). The mean baseline NRS-PI scores for
this group were 6.00 (4.92e7.08), with NRS-PI
scores decreasing by 2.6 points to 3.40
(2.40e4.40) during treatment with nabiximols,
whereas dropping only 0.6 points to 5.40
(4.07e6.73) with placebo. A repeated measures
ANOVA demonstrated that the main effect for
time was significant (P < 0.001), and the inter-
action of time and treatment condition was sig-
nificant (P¼ 0.001); the between-subjects factor
was not (P ¼ 0.37).

Secondary Measures
Analysis of SF-36 and QST demonstrated no

statistically significant effect as compared with
placebo (Table 2).

Number Needed to Treat
Using the criterion of a drop of at least two

points on NRS-PI from baseline to the final
visit in each phase as indicative of a clinically
significant change in pain, it was determined
that there were five participants (31.5%) who
demonstrated pain reduction in the active
treatment phase and two participants who re-
ported pain reduction in the placebo phase.
The ‘‘risk reduction’’ is, therefore, 18.75%.
The number needed to treat (NNT) ¼ 1/
0.1875 ¼ 5.33, or five people.

Doses Used and Medication-Related Adverse
Events
The mean dose of medication used in the

treatment arm was eight sprays per day (range
3e12) and 11 sprays in the placebo arm, with
most participants titrating to maximum dose
sure Means (SD)

Post-Treatment Post-Placebo

35.50 (9.19) 46.5 (8.5)
44.86 (9.98) 33.9 (10.03)
34.23 (22.71) 43.75 (26.01)
45.0 (15.48) 50.62 (22.28)



Table 3
Number of Participants Reporting Adverse

Events in Each Study Arm

Adverse Events
Active

Treatment Placebo

Fatigue 7 0
Dry mouth 5 1
Dizziness 6 0
Nausea 6 1
Increased appetite 2 0
Diarrhea 2
Decreased appetite 1 0
Feeling ‘‘stoned’’ 1 0
Anxiety 1 0
Panic attack 1 0
Headache 2 0
Confusion 1 0
‘‘Fuzzy thinking’’ or ‘‘foggy brain’’ 2 0
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in the placebo arm (13/15). Medication-
related side effects were reported by most par-
ticipants. The majority of these were mild and
transient, did not lead to discontinuation of
the medication or withdrawal from the trial,
and improved with adjustment in dose. The
most common side effects reported were fa-
tigue, dizziness, dry mouth, and nausea
(Table 3). There were no serious medication-
related adverse events.
Extension Phase
Ten participants chose to continue into the

extension phase of the trial (Table 4). Pain
levels dropped from a baseline of 6.9 to 5.0
Table 4
Extension Phase Pain Scores, Doses,

Study Patient
Number

NRS-PI at
Baseline
(7 Day
Average)

NRS-PI at
3 Months

NRS-PI at
6 Months

Do
P

101 8 7 d
102 5 5 3
105 6 5 d

106 7 6 6
108 7 7 d

109 8 4 6
112 7 3 d

113 5 1 0
115 8 5 d

116 8 7 6
Mean for the group 6.9 5.0 4.2

NRS-PI¼ numeric rating scale for pain intensity.
at three months and 4.2 at six months. The av-
erage dose was 4.5 sprays per day with a range
from 2 to 10 sprays used per day. There were
very few medication-related adverse events re-
ported by this group; one reported sleepiness
and a second reported dizziness, nausea, and
visual scotoma on discontinuing the medica-
tion, all of which were transient. Five withdrew
after three to four months. Reasons for with-
drawing included return to work (1), recur-
rent cancer (1), too busy (2), and wanted to
try another treatment (1).
Discussion
When examining the whole group, there was

no statistically significant difference between
the treatment and the placebo groups. Re-
sponder analysis nonetheless demonstrated
that five participants reported a two-point or
greater reduction in their pain according to
NRS-PI, which trended toward statistical signif-
icance. NNT was five.

Chemotherapy-induced neuropathic pain is
a particularly resistant type of neuropathic
pain to treat and responds poorly to currently
available agents; thus, there is a critical need
for novel treatments.1,4 The fact that in this sta-
tistically underpowered small pilot trial there
were five participants who experienced a clini-
cally significant (two-point or greater)
and Length of Time in Study

se Sprays
er Day

Length of Time in Extension
and Reason for Stopping

5e8 Returned to work and discontinued
2e3 Completed 6 months
3e4 Completed 3 months, withdrew because of

recurrence of cancer
8e10 Completed 6 months
6e8 Completed 3 months, withdrew because

too busy
8e10 Completed 6 months
3e4 Completed 4 months, withdrew because

too busy
3e4 Completed 6 months
3 Completed 3 months extension and then

decided to withdraw as was not getting
enough relief, wanted to be able to pursue
other options

10 Completed 6 months extension
4.5
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reduction in their pain makes it worthwhile to
carry out a larger randomized controlled trial
examining nabiximols in this population. Ten
participants who chose to continue into the ex-
tension phase all noted modest improvements,
with several noting further improvement be-
yond the initial pain reduction. This trial also
demonstrated that nabiximols is a safe medica-
tion. There were no serious adverse events
and the adverse events experienced were
mild and transient and did not lead to with-
drawal from the study or discontinuation of
the medication.

This study is consistent with literature indi-
cating that there is significant individual varia-
tion in the response of pain to analgesics. The
concept of NNT has been developed to assist
with comparing analgesic effectiveness across
different categories of drugs. A recent system-
atic review identifies a wide variation in NNT
for the agents currently used to treat neuro-
pathic pain.20 The best analgesics available
currently exhibit NNTs of 2.1 (tricyclic antide-
pressants) and 2.6 (opioids). Other agents that
are commonly used include the gabapenti-
noids, with NNTs of 6.4 (gabapentin) and 4.5
(pregabalin), and the serotonin norepineph-
rine reuptake inhibitor antidepressants, with
an NNT of 5.0.13 With an NNT of 5.0 in this
small pilot trial, nabiximols is in a similar
range to many other agents currently used rou-
tinely for treatment of neuropathic pain.

In conclusion, this pilot trial supports that it
will be worthwhile to study nabiximols in a full
randomized controlled trial of chemotherapy-
induced neuropathic pain. Our studies also
raise the possibility that nabiximols may be
useful as an adjunctive therapy for treating
chemotherapy-induced neuropathic pain.
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