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Abstract

Background: This retrospective study evaluates patient-reported outcomes in patients with multiple sclerosis (MS)
spasticity who were treated with a cannabinoid oromucosal spray (Sativex®, USAN name: nabiximols) after not
sufficiently responding to previous anti-spasticity medications.

Methods: Of 276 patients from eight centers in Belgium who began treatment prior to 31 December 2017,
effectiveness assessment data were available for 238 patients during the test period of 4 to 8/12 weeks, and for
smaller patient cohorts with continued treatment for 6/12 months.

Results: Mean 0–10 spasticity Numerical Rating Scale (NRS) scores improved from 8.1 at baseline to 5.2 (week 4),
4.6 (week 8) and 4.1 (week 12). Mean EuroQoL Visual Analogue Scale (EQ VAS) scores increased from 39 at baseline
to 52 (week 4), 57 (week 8) and 59 (week 12). Mean NRS and EQ VAS scores remained in the same 12 weeks’ range
in patients with longer-term data. The average dose of cannabinoid oromucosal spray was 6 sprays/day. Most of
the 93 out of 276 patients, with initial prescription (33.7%), who discontinued treatment by week 12 did so within
the first 8 weeks, mainly due to lack of effectiveness. By week 12, 171 (74%) of the 230 effectiveness evaluable
patients reported a clinically meaningful response, corresponding to ≥30% NRS improvement. The tolerability of
cannabinoid oromucosal spray was consistent with its known safety profile.

Conclusions: More than 60% of the patients with MS who started add-on treatment with cannabinoid oromucosal
spray reported a clinically relevant symptomatic effect and continued treatment after 12 weeks.

Keywords: Multiple sclerosis spasticity, Observational study, Cannabinoid oromucosal spray, Treatment effect,
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Background
Spasticity, manifesting as chronic muscle rigidity usually
worsened by spasms and cramps, is a frequent and often
highly distressing symptom of multiple sclerosis (MS)
[1]. Both the prevalence and severity of MS spasticity in-
crease as the disease progresses, with about one-third of
people with MS suffering moderate to severe spasticity
after 10 years of disease despite conventional manage-
ment [2]. In addition to stiffness and mobility restric-
tions [3], spasticity-associated symptoms such as pain,
sleep disturbances, and bladder dysfunction contribute
to a loss of independence and impair patients’ quality of
life [1, 3–5].
The recommended treatment of MS spasticity is

generally multi-modal, combining physiotherapy and
pharmacotherapy [6]. Commonly used first-line pharma-
cological treatments for MS spasticity are baclofen, tiza-
nidine and gabapentin [7]. However, patients’ ability to
achieve effective doses of first-line oral medications may
be limited by poor tolerability (e.g. undesirable effects on
the central nervous system) [7], resulting in inadequate
symptom relief in about one-third of patients [8]. More-
over, supporting evidence for the efficacy of most oral
antispasticity agents is perceived to be scarce [9]. Assess-
ments based on physician-rated instruments capture
spasticity and spasticity-related symptoms as observed
by the clinician at a certain moment in time, whereas a
patient-rated 0–10 spasticity Numerical Rating Scale
(NRS) offers a validated measurement of experienced
symptom severity during the previous 24 h [10]. By an-
choring the definitions of minimally clinically important
difference (MCID; ≥ 20% improvement in baseline NRS
score) and clinically important difference (CID; ≥ 30%
improvement) to the patient’s global impression of
change in spasticity severity, the 0–10 NRS provides a
sensitive measure of treatment response in clinical trials
and daily practice.
Based on randomized placebo-controlled trials demon-

strating the efficacy and safety of the cannabinoid oro-
mucosal spray mainly containing tetrahydrocannabinol
(THC), cannabidiol (CBD), and other cannabinoid and
non-cannabinoid components (Sativex®, USAN name
nabiximols) for MS spasticity [11–13], the medicine was
approved across the European Union (EU) and in other
world regions as add-on therapy in patients with moder-
ate to severe MS spasticity who have not responded ad-
equately to first-line oral antispasticity medications [14].
Since then, several observational and registry studies
have reported on the effectiveness and tolerability of the
spray in daily practice [15–18], including data from 1615
Italian patients during the first 6 months after initial pre-
scription of the cannabinoid oromucosal spray according
to its approved label [18]. This large-scale analysis of the
Italian Medicine Agency’s e-registry indicated that,

under real-life conditions, about one-third of patients
who begin treatment with this medication can expect to
achieve a clinically meaningful and sustained improve-
ment in MS spasticity at doses of about 6 to 7 sprays/day.
While temporarily approving the reimbursement of

this cannabinoid oromucosal spray in 2016, Belgian
health authorities requested data on NRS improvement
after 4, 8 (or 12) weeks of use, average dosage and its
evolution over time, frequency of and reasons for dis-
continuation, impact on quality of life, and tolerability.
In adherence with these requests, the current analysis re-
ports on the real-world effectiveness, safety and level of
satisfaction with this cannabinoid oromucosal spray in
Belgian patients with MS spasticity who were not suffi-
ciently responding to conventional oral anti-spasticity
medications.

Methods
Prescription, reimbursement and distribution
As this cannabinoid oromucosal spray is classified as a con-
trolled substance in the European Union, its prescription
and distribution must comply with Belgian narcotics
legislation. Moreover, to obtain reimbursement, a prescrip-
tion must fulfil additional requirements as outlined by the
National Institute for Health, Diseases and Invalidity
(NIHDI - www.riziv.fgov.be/www.inami.fgov.be):

� Reimbursement is only allowed for adult patients of
at least 18 years, with a confirmed diagnosis of MS
according to McDonald criteria [19] of at least 6
months’ duration who have been experiencing at
least moderate spasticity (NRS score ≥ 4) for at least
3 months.

� Sativex® oromucosal spray should be prescribed as
add-on treatment only when, at minimum, oral
baclofen at an optimal dose and after an optimal
treatment period has not been effective.

� Reimbursement is only approved when prescribed
by neurologists with proven experience in the
diagnosis and treatment of MS, as defined by the
Belgian Ministry of Social Affairs [20].

� Patients prescribed Sativex® oromucosal spray must
consent to sharing their data in a register and
commit to maintaining a diary.

� Reimbursement is conditioned to a test period of a
minimum 8 weeks and a maximum of 12 weeks
during which a minimum clinical improvement in
spasticity severity must be achieved, defined as an
improvement from baseline of at least 20% (MCID)
at week 4 and at least 30% (CID) at week 8 or week
12 on the 0–10 spasticity NRS. Only patients
achieving a CID (≥ 30% NRS improvement) after
week 8 or week 12 may continue treatment under
reimbursement (Fig. 1).

D’hooghe et al. BMC Neurology          (2021) 21:227 Page 2 of 9

http://www.riziv.fgov.be
http://www.inami.fgov.be


Data collection
This retrospective data collection involved data from
patients who initiated treatment with cannabinoid oro-
mucosal spray between 1 March 2016 and 31 December
2017 in eight MS centers in Belgium (Supplementary
information). According to the Belgian legislation, there
is no formal approval required by the Ethical committee
when data are collected retrospectively and analysed
anonymously. Data were collected from January 2018 to
June 2018. All patients provided informed consent for
their outcome data to be used for a Sativex® oromucosal
spray register. Follow-up times varied according to the
date of the baseline visit. Only patients with a baseline
visit at least 4 weeks prior to data lock on 31 December
2017 were eligible for analysis.
Pseudonymized demographic data, including age and

MS course, were collected retrospectively for each pa-
tient at baseline.

Patient-reported outcomes
Patient-reported outcomes, collected at baseline, and
after 4, 8, and/or 12 weeks of treatment (Fig. 1) and,
if available, after 6, 9, 12 and 15 months of continued
treatment, were included in the analysis. Outcomes of
interest were overall treatment effect assessed with 0–
10 spasticity NRS scores, medication usage pattern,
treatment discontinuations, quality of life, and toler-
ability. Overall treatment effect was assessed by the
change from baseline in 0–10 spasticity NRS scores.
Medication usage pattern was assessed by the fre-
quency distribution of sprays/day of this cannabinoid
oromucosal spray based on patient diaries document-
ing use during the 7-day period prior to each clinic

visit. The number and proportion of patients discon-
tinuing treatment with this cannabinoid oromucosal
spray, and reasons for discontinuation, were recorded.
At each visit, patients rated their overall health-
related quality of life on the visual analogue scale
(VAS) component of the EuroQol five-dimensional
(EQ-5D) instrument (EQ VAS), with scores ranging
from zero (worst possible health) to 100 (best pos-
sible health). In line with the retrospective nature of
the study and the effectiveness focus, tolerability was
based on the collection of adverse events reported
spontaneously by patients during treatment period.

Responder definition
Onset of treatment effect was expressed by the num-
ber and proportion of patients showing a MCID (re-
duction of at least 20% in their spasticity 0–10 NRS
score) after 4 weeks of treatment with the studied canna-
binoid oromucosal spray (minimum threshold to continue
treatment); and by the number and proportion of patients
showing a CID at subsequent visits after 8 and 12weeks of
treatment (reduction of at least 30% in their spasticity 0–10
NRS score, minimum threshold to continue treatment). A
12-week assessment was mandatory only for patients with
NRS improvement between 20 and 30% at week 8.
The responder rate at each visit was calculated as the

proportion of patients eligible to start continued treat-
ment versus the number of patients who started treat-
ment before 1 November 2017, permitting assessment
after the minimal test period of 8 weeks.
In selected patients with documented NRS data and

visits for at least 8 weeks (minimal test period), in line

Fig. 1 Reimbursement criteria for Sativex in Belgium
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with the Belgian reimbursement criteria, individual patient
responses over the different time points were followed.

Statistical methods
Total data collected per visit were used to calculate
the mean and median of patient-reported 0–10 spasti-
city NRS scores, dosage, and EQ VAS score. At each
designated time point and for each parameter, evalu-
able results were used as the reference for the de-
scriptive analysis.
Treatment effects were assessed based on all available

outcomes at each time-point.
With reference to specific Belgian reimbursement

criteria, patient data were excluded for instances of
deviations during the test period, e.g. visits diverting >
10 days from the mandatory 4, 8 or 12 weeks, missing
NRS data, or continuous treatment for 12 weeks despite
NRS improvement of < 20%.

Results
A total of 276 patients with MS spasticity were pre-
scribed add-on cannabinoid oromucosal spray between 1
March 2016 and 31 December 2017. Approximately
three-quarters of patients were prescribed the medica-
tion in two of the eight participating centres.
As there was lack of follow-up data for 38 patients

who initiated treatment in December 2017, NRS re-
sponses were available in 238 patients. Data were also
collected for patients with 6 months (n = 180) and 12
months (n = 113) of continued treatment.

Treatment effect
Patient-reported MS spasticity 0–10 NRS outcome (Table 1/
Fig. 2a)
The mean patient-reported MS spasticity 0–10 NRS
score improved from 8.1 (± 1.08) at baseline to 5.2 (±
1.85) after 4 weeks of treatment, to 4.6 (± 1.69) after
8 weeks of treatment and to 4.1 (± 1.78) after 12
weeks of treatment. NRS improvement was main-
tained in patients with available data at 6 months and
12 months, with mean scores of 4.3 (± 1.77) and 4.0
(± 1.92) respectively.

Health-related quality of life (Table 1/Fig. 2b)
The mean 0–100 EQ VAS score increased from 39 at
baseline to 52 after 4 weeks of treatment with the study
cannabinoid oromucosal spray and was 57 at week 8 and
59 at week 12. EQ VAS mean scores at 6 months (61)
and 12months (64) were stable in patients with available
data.

Medication usage (Table 1/Fig. 2c)
The mean dose of the study cannabinoid oromucosal
spray during the first 12 weeks after treatment start was
approximately 6.0 sprays/day. The median daily dose
during this test period was also 6 (range: 1 to 12) sprays/
day. A mean and median dose of 6 sprays/day was main-
tained in the smaller cohort of patients with continued
treatment for 6 or 12 months.

Table 1 Outcomes data by visit (the number of evaluable data per visit are used for calculations)

Test treatment Continued treatment

Baseline Visit 1
(± 4 weeks)

Visit 2
(± 8 weeks)

Optional visit
(± 12 weeks)

6months 12months

N 238 238 230a b 180 113

NRS

eN 238 229 188 96 103 60

Mean 8.1 ± 1.08 5.2 ± 1.85 4.6 ± 1.69 4.1 ± 1.78 4.3 ± 1.77 4.0 ± 1.92

Median 7.55 (2–10) 5 (0–10) 5 (0–9) 4 (0–9) 5 (0–9) 4 (0–9)

VAS

eN 231 217 186 93 101 54

Mean 39 ± 22 52 ± 19 57 ± 20 59 ± 20 61 ± 18 64 ± 18

Median 40 (0–95) 50 (5–95) 60 (10–96) 65 (10–93) 65 (20–90) 70 (30–99)

Number of sprays/day

eN 124 147 85 86 50

Mean 5.6 ± 2.31 5.9 ± 2.53 5.9 ± 2.39 6.0 ± 2.25 5.7 ± 2.08

Median 6 (1–12) 6 (1–12) 6 (1–12) 6 (1–12) 6 (1–12)
aAccording to Belgian reimbursement criteria (period 01 January 2016–28 February 2020) patients were assessed for response after a minimal 8 weeks
of treatment
b12-week assessment was mandatory only for patients with > 20 and < 30% NRS improvement from week 4 to week 8, thus not possible to predict N
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Treatment discontinuations
From the 276 patients that were prescribed add-on
the studied cannabinoid oromucosal spray between 1
March 2016 and 31 December 2017, discontinuation
during the first 12 weeks of treatment was docu-
mented for 93 patients (33.7%), mostly (n = 80)
within 8 weeks of treatment start. The main reason

for discontinuing treatment with THC:CBD oromu-
cosal spray was perceived lack of effectiveness (n =
45). Eighteen patients discontinued treatment due to
poor tolerability (not always the sole reason).
Remaining patients (n = 30) discontinued treatment
for other reasons and/or for reasons that were not
documented.

Fig. 2 a NRS, b VAS and c number of sprays per visit (mean, median, minimum and maximum)
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Safety
A total of 39 spontaneously reported adverse events
were recorded in the study source documents from 23
(9.7%) of 238 evaluable patients during the first 12 weeks
after treatment start with cannabinoid oromucosal spray.
The most frequent (unsolicited) adverse events reported
were dizziness (8 events) and fatigue (6 events). Vomit-
ing and bad taste were each reported by four patients 1
event/patient); and dry mouth and nausea were reported
by two patients (1 event/patient) each. All other adverse
events were each reported by one patient. Slightly more
than half of all adverse events were reported during the
first 4 weeks of treatment. No serious or unexpected ad-
verse events were reported.

Response follow-up (Fig. 3)
Data from 8 of the 238 evaluable patients were excluded
from the effectiveness analysis set because they had a
baseline visit < 8 weeks before data lock point, resulting
in NRS data for 230 patients. Data from 29 of these pa-
tients could not be used due to deviation with Belgian
reimbursement criteria (deviation from scheduled visit
time-points [n = 18], missing NRS data during the test
period [n = 9] and continued treatment despite insuffi-
cient NRS improvement [n = 2]. While the follow-up
data of these 29 patients have not been considered, they
remained within the cohort for response analyses (calcu-
lation of percentages).
After 4 weeks, 168/230 (73%) patients reported at least

a MCID (≥ 20% NRS improvement) in spasticity severity,
of whom 116 (50%) reported a CID response (≥ 30%
NRS improvement). This improvement was maintained
in 103/116 (89%) patients through week 8. Six of the 13

patients with a loss of initial response at week 8 discon-
tinued treatment.
Of the 52/230 (22.6%) patients who reported a MCID

but not a CID in spasticity severity at week 4, 34
reported a CID response at week 8. Eleven of the 18
patients without a CID at week 8 progressed to a CID
response at week 12. The other seven of them stopped
treatment due to loss of benefit.
At week 4, there were 33 (12.7%) non-responders of

whom 17 patients stopped treatment. Nine patients re-
ported a clinically meaningful NRS improvement (CID)
at week 8 and the other seven reported a CID response
only after 12 weeks of treatment.
Overall, 171 (74%) of 230 evaluable patients met the

CID criteria for continued reimbursement of cannabinoid
oromucosal spray according to Belgian criteria at week 12.

Discussion
In this retrospective data analysis related to 276 patients
with moderate to severe spasticity who were eligible to
receive the studied cannabinoid oromucosal spray
according to Belgian prescribing requirements, we
obtained patient-reported outcomes in 238 patients.
Treatment effectiveness was assessed using the 0–10
NRS, a validated patient-rated measure of patient-
perceived spasticity severity [10], based on the Belgian
criteria requiring 30% NRS improvement (CID) after
minimum 8 or maximum 12 weeks of treatment to con-
tinue reimbursement. With a mean NRS score of 8.1 at
baseline, the burden of spasticity was considerable in
our patient cohort. Based on available outcomes at each
time-point, the mean NRS score improved to 4.6 at week
8 (43% reduction), which appeared to be maintained in
patients with available data at 6 months and 12 months.

Fig. 3 NRS response follow-up. Abbreviations according to Farrar et al. 2008. CID: Clinically important difference (> = 30% improvement on the
NRS score) / MCID: minimal clinically important difference (> = 20% improvement on the NRS score) / no-MCID: < 20% improvement on the NRS
score [21]. The 29 patients with deviating data collection have not been considered for response follow-up
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The response analyses indicated that 168/230 evalu-
able patients (73%) achieved ≥20% NRS improvement
after 4 weeks of treatment, including 116/230 (50.4%)
patients reporting ≥30% NRS improvement. Our results
align broadly with those of the Italian e-registry, where
62.5% of the baseline population reported ≥20% NRS im-
provement by week 4, including 25.1% with ≥30% NRS
reduction [18]. Within 12 weeks after initial prescription,
171 (74%) of 230 evaluable patients in our cohort had
≥30% NRS improvement, thereby meeting the criteria
for continuing treatment with cannabinoid oromucosal
spray under Belgian reimbursement conditions.
The results of other patient-reported outcomes of

interest in our study were consistent across participating
centers and aligned with those of other studies. The
double-blind randomized Sativex® as add-on therapy vs.
further optimized first-line ANTispastics (SAVANT)
study [22] reported a mean daily dose of 7.5 sprays/day
at week 4 and 7.3 sprays/day after 12 weeks of treatment.
Similar to the Italian prospective e-registry study which
reported a mean daily dose of 6.8 sprays/day [18], we re-
corded an average dose of 6 sprays/day throughout
treatment initiation and up to 12months’ follow-up,
suggesting no development of drug tolerance.
The treatment discontinuation rate in our data collec-

tion was similar to that reported in the Italian e-registry
study (33.7 vs. 40%), as were timing (mainly within the
first 8 weeks) and reasons for treatment discontinuation
(mainly lack of effectiveness). It can be expected that the
burden of treatment did not outweigh the benefit for
some patients with sufficient NRS-response to continue
treatment.
An interesting finding was patients’ self-rated health-

related quality of life (HR-QoL) during treatment with
the cannabinoid oromucosal spray. We are the first
group to report these HR-QoL data during treatment in
daily practice with such a long follow-up frame. While
the mean 0–100 EQ VAS score of 39 at baseline sug-
gests a substantial disease burden as perceived by pa-
tients, a 33% improvement was apparent by 4 weeks and
maintained at 12 weeks. The 50% improvement in mean
EQ VAS scores in a small cohort of patients treated for
6 and 12months probably reflects the fact that only
patients with real QoL benefits continued treatment.
Similarly, the minimum EQ VAS score increased from 0
at baseline to 10 after 8–12 weeks of treatment, and to
20 and 30 after 6 months and 12 months, respectively.
The ability of an intervention to improve HR-QoL in a
chronic and progressive disease such as MS is remark-
able. Even though the VAS component of the EQ-5D
instrument may not be as comprehensive as the full
questionnaire, it is a practical and useful tool to capture
patients’ self-assessed health status in the time-
constrained environment of everyday clinical practice [21].

The cannabinoid oromucosal spray was well tolerated
in our retrospective cohort. Discontinuations due to ad-
verse events were few, similar in nature to those de-
scribed in the approved label, and similar to those
reported in the Italian e-registry study. Therefore, most
events should have been mild in intensity, occurred
within the first few weeks of exposure and decreased in
frequency with continued treatment beyond the first
weeks. Tolerability to the cannabinoid oromucosal spray
in this Belgian registry analysis was consistent with its
known safety profile [14].
In our cohort, 16 patients (7.0%) with a clinically rele-

vant response to nabiximols oromucosal spray at week
12 had not achieved 20% NRS improvement at week 4
of treatment. While the continuation of treatment with
the studied cannabinoid oromucosal spray in these pa-
tients deviates from the Belgian prescribing require-
ments, it likely reflects clinical practice whereby treating
neurologists apply their judgement to the management
of individual patients. Spasticity patterns and variations
in severity during the day may require adjustments of
administration and dosing. From the authors’ perspec-
tive, some patients may require a more gradual up-
titration of dosage for tolerance reasons resulting in a
delayed onset of effect. Others who fail to achieve the
numerical threshold of ≥20% NRS improvement by week
4 may respond with longer follow-up. In certain cases of
patients with MS spasticity initiating treatment with can-
nabinoid oromucosal spray, an extended initial trial
period beyond 4 weeks, with more frequent follow-up
may facilitate fine-tuning of timing and dosing to
achieve appropriate patient-tailored management. As of
1 March 2020, Belgian reimbursement authorities agreed
to simplify the assessment schedule during the first
period of reimbursement from the initial required as-
sessment of NRS improvement at week 4, 8 (and if
needed week 12), to assessment at week 4, followed by
assessments as needed until week 16 in order to achieve
the minimum 30% NRS improvement threshold required
for continued reimbursement.
Study limitations need to be described. Compared with

clinical trials conducted under controlled conditions,
studies performed in daily clinical practice have limited
ability to draw firm conclusions about safety and effect-
iveness. The retrospective data collection typically re-
sults in more missing data and potential biases when
compared with prospective, randomized controlled trials
or prospective observational studies. In our case, the
availability of longer-term data was limited by the well-
defined data collection period as per commitments to
Belgian reimbursement authorities. As data after 12
weeks of treatment were not yet available at the time of
collection lock point for patients who initiated treatment
in late 2017, patient numbers with (retrospective)
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follow-up over an extended period were limited. Fur-
thermore, it should be taken into consideration that
many individuals with resistant MS–related spasticity
experience impaired mobility, limiting the collection of
complete data sets at designated time points, especially
with regard to long-term data.
Nevertheless, we observed a similar response in

Belgian patients when compared with other countries,
suggesting differences in daily practices and healthcare
systems do not impact effectiveness and tolerability of
Sativex. Our data collection also included Health-related
QoL assessments during treatment with Sativex, beyond
12 weeks.

Conclusions
The alignment between this Belgian retrospective data
analysis of patients receiving as add-on this cannabinoid
oromucosal spray, the Italian prospective large e-registry
study and other observational studies shows that the
studied medication can be effective and safe in a mean-
ingful proportion of patients with MS spasticity who do
not respond sufficiently to other treatments in a real-
world setting, While the 4-week trial period initially
proposed in the context of clinical trials and then imple-
mented in the approved label is useful to identify early
non-responders, some flexibility is advised in the man-
agement of individual patients when improvements in
spasticity-related symptoms fail to reach the 20% NRS
improvement threshold within 4 weeks of start of treat-
ment. Some patients may require tailored adjustments
and assessment of early clinical response. In this regard,
the extension in timelines for response assessment from
12 to 16 weeks in the new Belgian reimbursement cri-
teria allows for a more patient-oriented responder
assessment.
Data on total daily dose of medication used through-

out our study is aligned with that of other, prospective
observational studies suggesting that 6–7 sprays/day of
this cannabinoid oromucosal spray provides effective
relief of MS spasticity symptoms possibly extending over
a period up to 12months, without seeing an increase of
the mean dose over time (no tolerance/habituation ef-
fect) and no cases of misuse/abuse were proactively re-
ported. Our findings suggest that treatment responders
may experience a sustained enhancement in health-
related quality of life when they continue treatment.
In this retrospective cohort, more than 60% of the MS

patients who started add-on treatment with the studied
cannabinoid oromucosal spray (Sativex) reported
improved spasticity and related symptoms, showed a
clinically relevant symptomatic effect and went on with
treatment after 12 weeks. Further investigation is recom-
mended to determine predictive factors of treatment
response.
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