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Abstract

Spasticity and its related symptoms of spasms, pain,
sleep disturbance and bladder dysfunction are com-
mon in persons with multiple sclerosis (MS) and may be
interconnected through a common pathophysiology
and/or may trigger and worsen each other. Tetrahy-
drocannabinol-cannabidiol (nabiximols) oromucosal
spray (Sativex) is an add-on treatment for adults with
moderate-to-severe MS spasticity who fail to respond
adequately to conventional oral medications. There is
evidence that nabiximols can ameliorate spasticity-
associated symptoms irrespective of its effect on
spasticity. This case series describes 12 adults with MS
spasticity who were evaluated for symptom evolution
before and during adjunctive nabiximols treatment.
Nabiximols reduced spasticity severity in 11 patients, of
whom 8 had a clinically important 230% improvement in
0-10 Numeric Rating Scale scores during treatment. In
7 patients who reported spasms, severity was reduced
or spasms were absent/unnoticeable during nabix-
imols treatment. Walking distance was improved in 8

Introduction

Multiple sclerosis (MS) is a chronic inflasmmatory, de-
myelinating and neurodegenerative disease of the
central nervous system. Persons with MS can develop
symptoms in any number of domains across mobility,
spasticity, pain, hand function, vision, fatigue, cognition,
bowel/bladder function, sensory function, depression
and tremor/coordination, with considerable inter-indi-
vidual variation in the patterns of impairment.2 Spasticity
occurs in at least two-thirds of patients with MS?® and is
frequently associated with spasms, pain, fatigue, sleep
disturbance and bladder dysfunction.* Pharmacological
management of MS symptoms typically targets individ-
ual symptoms, often leading to polypharmacy, which

patients. Pain severity was reduced in 11 patients, and
sleep disorder was completely resolved in 3 patients
and improved in 8. Bladder dysfunction was improved
in 6 of 7 patients with baseline symptoms. Two patients
arguably should have discontinued nabiximols sooner:
one had a limited response and experienced adverse
effects throughout 6 months of treatment; the other
was a non-responder who suffered a fall due to dizzi-
ness after 7 weeks of use. Overall, this case series shows,
at an individual patient level, that the benefits of nabix-
imols extend beyond spasticity to include spasticity-
related symptoms.

Keywords: adjunctive therapy, case series, multiple scle-
rosis spasticity, nabiximols oromucosal spray, Sativex.

Citation

Garde N, Heibel M. Effect of nabiximols oromucosal spray
(Sativex’) on symptoms associated with multiple scle-
rosis-related spasticity: a case series. Drugs Context.
2024;13:2023-10-1. https://doi.org/10.7573/dic.2023-10-1

increases the risk of adverse effects, drug—drug interac-
tions and exacerbation of disease-related symptoms.®®

Tetrahydrocannabinol-cannabidiol (nabiximols)
oromucosal spray (Sativex, GW Pharmaceuticals,
Cambridge, UK) is an add-on treatment for adult pa-
tients with moderate-to-severe MS spasticity who fail
to respond adequately to conventional oral antispas-
ticity medication.” Although the exact mechanisms of
cannabinoid-based medicines are complex and not
fully understood, cannabinoid receptors are distribut-
ed widely throughout the body, including in the central
and peripheral nervous systems and peripheral organs,®
suggesting potential as a therapeutic target for various
diseases.?® In experimental and observational studies of
nabiximols in patients with MS spasticity, improvements
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were reported not only in spasticity but also in sleep
quality, pain and bladder symptoms.°™ This observation,
coupled with clinical experience that these symptoms
tend to cluster, led to the concept of the ‘spasticity-plus
syndrome’, which suggests that the symptoms may be
interconnected through a common pathophysiology or,
at minimum, may trigger or worsen each other.”

Retrospective analyses of data captured from a large
cohort of patients with moderate-to-severe MS spas-
ticity treated in routine practice showed that nabiximols
ameliorated spasticity-related symptoms (e.g. spasms/
cramps, pain, bladder disorders and sleep disturbanc-
es) in a relevant proportion of the population,®” includ-
ing in non-responders, based on the current accepted
therapeutic response threshold of 220% improvement
from baseline in spasticity severity after 4 weeks of treat-
ment’” To gain a detailed understanding of the effect
of add-on nabiximols on spasticity-related symptoms
at an individual level, this case series evaluates symp-
tom evolution in patients with MS spasticity and variable
baseline spasticity-related symptoms. The evaluation
encompassed a wide range of clinician-reported and
patient-reported outcomes.

Methods

The case series describes symptom evolution in 12 adults
aged 218 years with moderate-to-severe MS spastic-
ity who began treatment with nabiximols oromucosal
spray due to inadequate relief using other antispasticity
medications. Cases were selected by the authors as be-
ing illustrative of the spectrum of patients with MS spas-
ticity encountered in routine clinical practice.

Patients were receiving ongoing neurological treatment
and were examined and questioned at the time that
the case reports were prepared. A pro forma case re-
port form (Supplementary file; available at: https://www.
drugsincontext.com/wp-content/uploads/2024/01/
dic.2023-10-1-Suppl.pdf) was used to capture patients’
demographic characteristics, disease history (MS,
MS-related spasticity, concomitant diseoses), and clin-
ical status and quality of life (Qol) before and during
nabiximols treatment. Clinical details prior to initiation of
nabiximols treatment were collected mainly retrospec-
tively by chart review or, as necessary, by asking the pa-
tient to think back and assign a rating retrospectively.

Patient clinical status was evaluated using the
clinicion-rated Ashworth scale; clinician-rated Expand-
ed Disability Status Scale (EDSS); patient-rated spastic-
ity 0-10 Numeric Rating Scale (NRS); patient-reported
spasms frequency (number of spasms/day; presence
of daytime/nighttime spasms) and spasms severity

drugsincontext.com

(mild, moderate, severe); clinicion-rated degree of
mobility impairment (mild, moderate, severe) due to
MS-related spasticity and mobility parameters (gait,
walking distance); and patient-rated 0-10 NRS for each
of pain, bladder dysfunction and sleep disorder. For
context, a 220% and 230% reduction from baseline in a
symptom severity score on the 0-10 NRS represents a
minimal clinically important difference and a clinically
important difference, respectively.® Data were also col-
lected about medications used to treat MS spasticity
and MS spasticity-associated symptoms before and
after add-on nabiximols as well as details of nabixi-
mols treatment. Details regarding nabiximols tolera-
bility (as documented in patient medical charts or by
direct questioning) and the treating physician’s clini-
cal assessment of the main changes associated with
nabiximols use were recorded using free-text fields.
Health-related QoL was assessed informally by ask-
ing patients to comment on any perceived changes in
their QoL or ability to perform daily activities since start-
ing treatment with nabiximols.

All patient data have been deidentified to ensure confi-
dentiality.

Results are reported descriptively. No statistical analyses
were conducted.

Statement of ethics

Ethical approval was not required for this case series in
accordance with local or national guidelines.

Results

The 12 patients (9 women, 3 men) were aged from 26 to
75 years. MS type was secondary progressive MS (n=7),
relapsing-remitting MS (n=4) or primary progressive MS
(n=1). Time from diagnosis of MS ranged from 5 to 39
years. EDSS scores (4 to 7.5/8.0) before nabiximols treat-
ment indicated moderate-to-severe disability (Table 1).

The duration of MS-related spasticity ranged from 3 to
32 years. Previous treatments for MS spasticity included
single-agent baclofen, tizanidine, tolperisone or dantro-
lene, combination therapy with baclofen plus tizanidine
and/or tolperisone, intrathecal triamcinolone acetonide,
botulinum toxin, and physiotherapy. Prior to treatment
with nabiximols, spasticity severity as evaluated on the
spasticity 0-10 NRS was mild (n=1), moderate (n=2) or
severe (n=9) (Table 1).

MS spasticity-associated symptoms evaluated were
spasms, pain, bladder dysfunction, mobility impair-
ment and sleep disturbances (Table 1). Prior to begin-
ning nabiximols treatment, 7 patients were experiencing
spasms of self-assessed moderate (n=3) or severe (n=4)
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intensity. Pain was present in all 12 patients and was mod-
erate (n=3), moderate/severe (n=5) or severe (n=4) as
per the 0—-10 NRS score. Seven patients had bladder dys-
function, which was moderate (n=3), moderate/severe
(n=2) or severe (n=2) according to the 0-10 NRS score.
Overall mobility impairment due to MS-related spasticity
was rated by clinicians as mild (n=1), moderate (n=1) or
severe (n=10). Walking distance ranged from a few steps
to approximately 500 m. Eleven patients had spasticity-
associated sleep disorder, which was moderate (n=4)
or severe (n=7) as per the 0-10 NRS score.

Outcomes following add-on nabiximols
therapy

Details of nabiximols treatment, changes in concomi-
tant antispasticity therapy, and changes in MS spasticity
and associated symptoms during treatment with add-
on nabiximols in this series of patients are summarized
in Table 2.

The duration of nabiximols treatment ranged from
2 months to 9 years, and the nabiximols dose ranged
from 2 to 12 sprays/day, averaging about 7 sprays/day.
In nine patients, the dose of concomitant antispasticity
medication, mainly single-agent tizanidine (n=5) and
baclofen (n=4), was reduced after starting nabiximols
treatment. In nine patients, one or more concomitant
antispasticity medications, mainly baclofen (n=3), tiza-
nidine (n=3) and tolperisone (n=3), were discontinued.

Eight patients (Cases 2, 3, 4,5, 6,7, 9 and 10) had a 230%
reduction in their spasticity 0-10 NRS score during treat-
ment with nabiximols. In three patients, the change
in the spasticity 0-10 NRS score with nabiximols did
(Case 8) or did not (Cases 1 and 12) achieve the mini-
mal clinically important difference of a 220% reduction
from baseline. One patient (Case 11) was a nabiximols
non-responder.

EDSS scores were improved (by 0.5-15 points) during
nabiximols treatment in 7 patients and were unchanged
in 5 patients.

In all 7 patients who were experiencing spasms pri-
or to starting nabiximols, spasms severity decreased
or the spasms abated during treatment. Pain 0-10 NRS
scores decreased in 11 patients during nabiximols treat-
ment. Amongst 7 patients with bladder symptoms be-
fore nabiximols treatment, bladder dysfunction 0—-10 NRS
scores decreased in 6 patients and were unchanged
in 1 patient. Walking distance was improved in eight
patients, most of whom (n=5) had an improvement in
overall mobility impairment from severe before nabix-
imols treatment to moderate during treatment. Sleep
disturbances were reported in 11 patients before nabix-
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imols started and, during treatment, were resolved in
3 patients and reduced in 8 patients.

According to the patients’ subjective perceptions of their
QoL during nabiximols treatment, QoL was described as
‘good’ by 1 patient (Case 2) and was improved in 8 cases.
In 1 patient (Case 8), Qol worsened during treatment
due to the presence of persistent adverse effects (dizzi-
ness, apathy and nightmares).

Initial dizziness at the start of nabiximols treatment in
1 patient (Case 4) resolved with continued treatment.
A nabiximols non-responder (Case 11) had a fall due to
dizziness after 7 weeks of use, which was deemed treat-
ment related; nabiximols was discontinued at 8 weeks.

A descriptive summary of the effect of add-on nabix-
imols on MS-related spasticity and associated symp-
toms in the individual cases is provided below. As efforts
were taken to limit the size of the tables, the narratives
may contain details not displayed in the tables.

Case 1

Following a diagnosis of MS in 1993, the patient suffered
many relapses, including multiple spinal relapses. Dur-
ing the past 20 or more years, she had experienced a
progressive deterioration in walking ability, mainly due
to high-grade spastic paraparesis. Spasticity and asso-
ciated symptoms, particularly painful nocturnal spasms,
caused significant impairment of sleep and overall QoL.
Oral baclofen (up to 50 mg) was not sufficiently effective
and caused considerable fatigue, although treatment
was maintained at a low dose. Repeated intrathecal tri-
amcinolone injections led to a moderate improvement
in spasticity. In 2016, the patient began treatment with
nabiximols, which improved the spasms and associated
pain. During nabiximols treatment, significant improve-
ments in pain and sleeping (Table 2) led to marked im-
provement in her QoL.

Case 2

Diagnosed with MS since 2009, the patient suffered
several relapses, causing neuropathic pain in the ex-
tremities and a spastic ataxic gait disturbance. After
beginning natalizumab, she experienced no further
disease flare-ups. A relevant comorbidity was cervical
spinal canal stenosis. Previous antispasticity treatment
attempts with baclofen and tizanidine were not tolerated
due to side-effects (dizziness, fatigue). During treatment
with nabiximols, her pain 0-10 NRS score decreased and,
accordingly, the tramadol dose was halved. The spas-
ticity 0-10 NRS score decreased. Walking distance was
gradually extended from 0.5 km to 1 km. Improvements
were recorded in sleep patterns and in overall disability.
She described her Qol as ‘good’ (Table 2).
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Case 3

Further to a diagnosis of relapsing-remitting MS in 2005,
the patient experienced numerous relapses with gait
disturbances. Increased muscle tone in the legs and
painful night spasms were particularly stressful, along
with nocturnal urinary incontinence and urinary urgen-
cy. Self-medication with smoked cannabis in the past
had led to a perceived improvement in symptoms. Af-
ter starting nabiximols treatment the patient noted im-
provement in spasticity, pain, bladder dysfunction and
sleep disturbances as measured by 0-10 NRS scores;
and a resolution of nocturnal spasms. These changes
were accompanied by improvement in her disability
status (EDSS score) and subjective improvement in QoL
(Table 2).

Case 4

After the patient experienced double vision for the first
time in 2004, there was suspicion of a chronic inflam-
matory central nervous system disease. In 2016, she had
relapse events with sensitive paraplegic symptoms and
an unsteady gait. In 2018, she was diagnosed with ac-
tive secondary progressive MS with increasing para-
paresis and decreasing walking ability. Comorbidities
were a spastic-atactical gait disorder, pain in the knee
joints due to knee injuries and chronic low back pain. The
patient was taking baclofen 15 mg/day for spasticity.
Chronic analgesic medication was considered unsuit-
able because of possible side effects. During nabiximols
treatment, she perceived a decrease in pain severity
from moderate to mild, especially in the knees and
lower back, and to a lesser extent, an improvement in
spasticity. Her sleep was better, and her disability status
improved (Table 2).

Case 5

The patient had a 32-year history of MS-related spas-
ticity and had been receiving tizanidine and baclofen
in combination since 2005 as well as intrathecal tri-
amcinolone acetate several times a year since 2010.
Treatment was inadequate as spasticity and related
symptoms continued to be moderate to severe. The
patient experienced side effects (dizziness and fatigue)
at the start of nabiximols treatment but persevered af-
ter perceiving improvement in spasticity along with a
significant reduction in spasm frequency (from >100
to <10 per day), pain severity and daytime sleepiness.
Adverse effects were minimal after 6 weeks and were
absent after 23 weeks. Bladder function and subjective
Qol were significantly improved (Table 2).

Case 6

The patient had primary progressive MS and a 21-year
duration of MS spasticity. She had been treated with
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baclofen, tolperisone and tizanidine in combination since
2005. Spasticity in her legs and spasticity-related pain
were severe. Her mobility was considerably impaired,
limited to a walking distance of 2-5 m. During 9 years
of treatment with nabiximols, spasticity in the patient's
hands and legs was reduced. Importantly, tolperisone,
which is no longer recommended for use in MS spastici-
ty, could be discontinued. Improvements were recorded
in walking distance and in pain, sleep and EDSS scores.
Accordingly, the patient's QoL was greatly improved
(Table 2).

Case 7

The patient had an 11-year history of MS spasticity and
had been receiving baclofen and tizanidine in combina-
tion since 2017, along with intrathecal triamcinolone sev-
eral times per year. Her spasticity and related sleep dis-
order were both severe (0-10 NRS scores of 8-10). A first
attempt at treatment with nabiximols was unsuccessful
as proper instructions on application technique (e.g. fre-
quency, pause between each spray, alternate between
spots in the mouth/mucosa) had not been provided.
The error was corrected and, at her second attempt,
she perceived noticeable improvement in leg spasticity
after 8 weeks of use. Throughout 3 years of treatment
with nabiximols, spasticity severity was reduced, spasms
were absent (reduced from 100/day before treatment),
and walking distance increased. Improvements were
also present in pain severity, bladder function and sleep
quality. Disability status (EDSS) was marginally improved
and subjective QoL was better. Baclofen and triamci-
nolone could be discontinued (Table 2).

Case 8

This 60-year-old patient had a 15-year history of MS
spasticity. Antispasticity medications included baclofen,
tolperisone, tizanidine and intrathecal triamcinolone.
Spasticity and associated symptoms were severe. He
began treatment with nabiximols oromucosal spray but
his response was limited. Changes made to administro-
tion times and dosages were unsuccessful. Nevertheless,
the patient wished to continue treatment. After about 6
months, he stopped nabiximols at his own initiative due
to a perceived lack of appreciable improvement in spas-
ticity and associated symptoms. Pain and sleep disorder
0-10 NRS scores were reduced somewhat, whereas the
bladder dysfunction 0-10 NRS score, walking distance
and EDSS score were unchanged (Table 2). The patient
also experienced adverse effects (dizziness, apathy and
nightmares) during nabiximols treatment, which subsid-
ed about 2 months after stopping treatment.

Case 9

This patient (32 years) had a 3-year history of MS spas-
ticity that was treated with baclofen and tizanidine.
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Spasticity and related symptoms of pain, mobility im-
pairment and sleep disorder were severe. During add-
on treatment with nabiximols for 10 months, consider-
able improvements were recorded in spasticity, pain,
bladder function, walking distance and sleep, the latter
of which was aided by emphasizing the evening dose.
Tizanidine was able to be discontinued, which improved
her daytime function (Table 2).

Case 10

This patient was diagnosed with MS in 1987 and devel-
oped spasticity in 1995. He was treated with baclofen,
tolperisone, tizanidine and intrathecal triamcinolone. All
symptomatology except bladder dysfunction (none)
was severe. At first use of nabiximols, the patient was
not properly instructed in the application technique (see
Case 7) and treatment was discontinued after about 3
months. Following correct instruction and monitoring, he
had been receiving nabiximols for more than 5 years at
the time the case report was prepared. Tolperisone and
tizanidine could be discontinued. Meaningful improve-
ments were recorded in spasticity severity and associ-
ated symptoms of spasms, pain and sleep impairment.
The patient was able to stand better, with associated
improvement in rollator-aided walking and wheelchair
transfer ability (Table 2).

Case 11

This 26-year-old patient had a 5-year history of MS and
a 3-year history of MS spasticity, which was treated with
baclofen and tizanidine. Her spasticity was severe and was
associated with significant mobility impairment. Walking
distance was 5-10 m with assistance. Nabiximols treatment
was initiated and maintained for 2 months at the maxi-
mum dose of 12 sprays/day without response (Table 2).
The patient suffered a fall, which was considered to be
nabiximols related. Nabiximols was discontinued.

Case 12

This 48-year-old patient with a 6-year history of MS
spasticity was receiving baclofen, tizanidine, intrath-
ecal triamcinolone and gabapentin. MS and related
symptoms (spasms, pain, bladder dysfunction, sleep
disorder) were all severe and her walking ability was
limited to a few steps. During nabiximols treatment for
20 months, the patient’s spasticity improved marginal-
ly, whereas significant improvement occurred in pain
and sleep disorder which, in her view, greatly enhanced
her QoL (Table 2).

Discussion

This case series describes 12 patients with moderate-
to-severe MS spasticity who had failed to gain adequate
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symptomatic relief with conventional antispasticity
medication and presented a range of spasticity-related
symptoms. Together with a clinically important improve-
ment in spasticity severity in 8 patients, add-on nabix-
imols was associated with improvements in spasms
frequency and severity, pain, sleep disturbances, bladder
function and walking distance in most patients. In com-
mon with other analyses exploring the effects of nabixi-
mols on spasticity-associated symptoms,*” meaningful
amelioration of symptoms was observed irrespective of
whether patients achieved 220% or 230% NRS improve-
ment in spasticity severity.

Of note was the reduction in pain severity across all pa-
tients (except for the nabiximols non—responder), which
is supported by other reports of nabiximols in MS-
associated pain.®? n the post-approval SAVANT clinical
trial of patients with MS spasticity, nabiximols signifi-
cantly reduced mean pain NRS scores compared with
placebo (p=0.0013).® Randomized clinical trials of pa-
tients with MS-associated neuropathic pain reported
mainly positive reductions in 0—10 pain NRS scores with
nabiximols.?°

The increase in walking distance observed in 8 of the 12
patients is consistent with other studies of nabiximols
that investigated walking outcomes. Three-dimensional
gait analysis in 20 patients with MS spasticity showed
that nabiximols significantly improved speed, ca-
dence and stride length.? Another group using three-
dimensional gait analysis showed that the positive
effects on balance and walking after an initial dose of
nabiximols were maintained after 4 weeks of treatment.??

Mild or moderate dizziness is a common adverse event
in patients receiving nabiximols oromucosal spray
and typically occurs within the first few weeks of treat-
ment.” This was observed in one patient (Case 5), who
also reported fatigue. With continued use of nabiximols,
the adverse effects subsided and the patient was able
to benefit from an improvement in spasticity-related
symptoms. In view of the limited number of treatment
options for patients who fail to respond to nabiximols,
pursuing a reasonable trial of therapy (e.g. 8 weeks) in
patients with early tolerability issues might be a useful
strategy provided that the side effects are tolerable.
Conversely, Cases 8 and 11 are examples of patients
who arguably should have discontinued nabiximols
sooner. The patient in Case 8 reported a worsening in
his health-related QoL due to prolonged adverse effects
and a perceived lack of effectiveness, yet he chose to
persevere with nabiximols for 6 months. The patient in
Case 11, who had previously failed high-dose baclofen
(80 mg/day) and tizanidine (20 mg/day), was also a
nabiximols non-responder; she suffered a fall due to
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dizziness at 7 weeks and treatment was terminated. Up
to half of patients who begin nabiximols treatment may
not achieve a level of symptomatic improvement suffi-
cient to warrant continued treatment.’

As with all case series, the main limitation is the absence
of a control group, and consequently no ‘correction’ for
a possible placebo effect with patient-rated outcomes
or for rater bias with clinician-reported outcomes. The
small sample size warrants caution in terms of gener-
alizing the results to a broader population. Changes
to medicines used to manage spasticity-associated
symptoms before and after nabiximols were not well
documented and have not been presented. As the re-
port reflects actual clinical practice, certain outcomes
(e.g. health-related Qol) were not assessed formally
using validated instruments. Case report forms were
completed using a mixture of retrospective data (chart
review) and contemporaneous data at the time of clin-
ic visit. We acknowledge the potential for bias in our
case selection; however, in order to examine outcomes
at a granular level, it was necessary to identify patient
records with a complete data set. The limitation of
missing data that is common with retrospective chart
review was largely overcome by using pro forma case
report forms to capture patient details; however, in in-
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stances where clinical details prior to nabiximols were
not recorded in medical charts, patients were asked
to recall their symptom severity and assign a rating
retrospectively.

Conclusions

This case series of patients with MS spasticity and vari-
able spasticity-related symptoms shows that treatment
with nabiximols oromucosal spray improved spasticity
and spasticity-related pain in 11 of 12 patients (1 patient
was a non-responder) and improved spasticity-related
mobility impairment, bladder dysfunction and sleep
disturbances in most patients. The series shows, at an
individual level, that the benefits of nabiximols extend
beyond spasticity to include spasticity-related symp-
toms. Nabiximols may have scope for broader use
beyond spasticity in patients with MS and spasticity-
associated symptoms.
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