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Are cannabinoids more effective 
than placebo in decreasing  
MS-related bladder dysfunction? 

sure there are over 100000 people affected]. Symptoms 
can be erratic and uncertain; it is unknown when they 
will start and how the disease will manifest in each 
person affected. 

Bladder dysfunction is one of the most common 
symptoms in people with MS. Approximately 90% of 
people with MS will develop lower urinary tract 
symptoms within 10 years of disease activity 
(Koldewijn et al, 1995). The estimated prevalence of 
bladder difficulties in MS has varied from 52 to 97%, 
depending on the populations studied (Hawker and 
Frohman, 2001). There is evidence that lower urinary 
tract dysfunction is mainly the result of spinal cord 
disease and thus several types of resulting bladder 
dysfunction (Table 1) are known to result from dis-
connection between centres in the brainstem, critical 
to neurological control, and the sacral part of the spi-
nal cord (Fowler, 2009)[AQ2-Please check this refer-
ence, it is different to the one in the list- which is cor-
rect?]. These symptoms such as urgency of micturi-
tion, frequency, incontinence and incomplete voiding 
can disrupt daily routine and reduce the quality of life 
in people with MS (Milsom et al, 2001). Some studies 
[AQ3- which studies?] have shown that urinary incon-
tinence is one of the worst aspects of the disease for 
people with MS and it is important to offer appropri-
ate management options for treatment of bladder dys-
function (Hemmet et al, 2004). [AQ4- this reference is 
not in the list, please add]

There is also a considerable cost associated with 
thbladder-dysfunction in terms of additional nursing 
care and cost of products on incontinence care. Lack 
of effective management could lead to an increased 
number of urinary tract infections in people with MS 
and could add cost of care in acute hospital admis-
sions as this usually causes an abrupt decline in neu-
rological functioning in MS and could add cost in the 
community due to the ongoing support required phys-
ically, emotionally and psychologically.

Investigations, recommendations and management 
advice regarding bladder dysfunction have been 
described in a UK consensus on the management of 
the bladder in MS (2009) [AQ5- please provide the 
reference for this]. The consensus was a systematic 
review based on current evidence including the 
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Multiple sclerosis (MS) is an autoimmune-mediated disorder of 
the central nervous system (CNS) that is commonly related 
to an unpredictable clinical course. MS is the most common 

neurological illness in young adults affecting one in 1000 people and 
there are thought to be some 8 5000 with the disease in the UK 
(Compston and Coles, 2002)[AQ1- please check MS society, I am 
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(NICE) criteria (2003) [AQ6-Please check this refer-
ence, it is different to the one in the list- which is cor-
rect?]. The reccomended therapies for MS-related 
bladder dysfunction include bladder re-training, inter-
mittent self-catheterization, antimuscarinic drugs 
(Madersbacher et al, 2002) and botilinum toxin (Rapp 
et al, 2004). These treatments aim to reduce detrusor 
overactivity, improve voiding function and inconti-
nence (Freeman, 2006), [AQ7- this reference is not in 
the list, please add] which will improve the quality of 
life of people with MS affected with bladder dysfunc-
tion and protect renal function. Unfortunately, the 
results of drug therapy are inconsistent (Litwiller et 
al, 1999), and all the current available drugs have 
potentially bothersome side effects. The use of can-
nabinoids in the management of bladder dysfunction 
in MS has been investigated (Fowler and Kalsi, 2006; 
Fowler et al, 2009) because it has been reported that 
endocannabinoids and cannabinoids agonists decrease 
motility in normal and inflamed bladders (Merriam et 
al, 2008). Cannabis is also known as marijuana and 
usually refers to a preparations of the Cannabis plant 
intended for use as a psychoactive drug which is ille-
gal in most parts of the world or for medicinal pur-
poses. [AQ8- this does not explain what cannabinoids 
are- please explain these terms]

This mini-review has followed the format described 
by Griffiths (2002). A mini-review is similar to a full 
systematic review (NHS Centre for Reviews and 
Dissemination, 2001); however, systematic reviews 
typically address several outcomes or comparisons at 
a time and this review has addressed a single question 
with few outcomes. The value of a mini-review for 
health professionals is based on finding clinical value 
to a specific question. It aims to provide professionals 
access to high quality summaries of evidence with 
limited scope. This mini-review will assess new evi-
dence of the use of cannabinoids for the management 
of bladder dysfunction to identify if  cannabinoids are 
more effective than placebo in decreasing MS-related 
bladder dysfunction. 

There has been a growing number of studies to 
research the effectiveness of cannabinoids in other 
aspects of MS (Zajicek et al, 2003; Wade et al, 2006; 
Collin et al, 2010), thus it has been hypothesized that 
they may also be effective in alleviating some bladder-
related MS symptoms. A cannabinoid-containing 
medication has been recently licensed [AQ9- what is 
this drug and has it been effective?] for the treatment 
of spasticity and pain-related spasticity in people with 
MS although most of the studies published involve a 
small number of subjects. 

Methods
Inclusion and exclusion criteria
The study included all radomized controlled trials 
(RCTs) that compared cannabinoid treatment with 
placebo in people with MS for urinary dysfunction as 

primary or secondary objective. There were no restric-
tions concerning route of administration, dosage, 
length and frequency of treatment of canabinoids. 

Double blinded and single blinded trials and ran-
domised crossover trials were included if  the results 
were available for all periods independently. The stud-
ies had to include enough statistics to extract mean 
incontinent episodes. 

Uncontrolled, non-randomized or quasi-rand-
omized trials were excluded from review as they can-
not provide good evidence for effectiveness. However, 
some uncontrolled trials could provide potentially rel-
evant information on long-term prognosis which 
could complement data from RCTs. 

Studies were also be excluded if  there was a lack of 
significant statistical data.

Study type and quality criteria
The review followed level 1 evidence as described by 
NICE (2005) [AQ10-Please check this reference, it is 
different to the one in the list- which is correct?] who 
defines study types as organized in orders of priority 
based on reliability. RCTs are the highest level of evi-
dence for effectiveness.

The included RCTs were validated using the accept-
ed research reporting guideline and checklist of the 
Consort Statement (Moher et al, 2001) which is an 
evidence-based, minimum set of recommendations for 
reporting RCTs and consist of a check list and flow 
diagram. This will facilitate critical appraisal and 
interpretation of the studies found reporting how the 
studies were designed, analyzed and interpreted and 
offers consistency when describing the findings. The 
Consort Statement will help improve the quality of 
the review as it clearly states what the review is 
expecting to find in the studies. The Consort of 
Statement will not be used as a rational to evaluate 
the importance of the information that the studies 
include. 

Search Strategy
A scoping search was conducted first in the Cochrane 
Database of Systematic Reviews using the search term 

Table 1. Bladder dysfunction and presenting 
symptoms

Bladder dysfunction Symptoms

Failure of urine storage

Detrusor overactivity

Urgency

Frequency

± Urge incontinence

Detrusor-sphincter 
dyssynergia

Obstructive symptoms

AQ11- What do you mean by obstructive symptoms? 
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‘cannabinoids’ and ‘multiple sclerosis’ to make sure 
that the question has not been answered before in any 
other key systematic reviews. A protocol for a review 
in cannabinoids for multiple sclerosis was found 
(Killestein, 2009), [AQ12- this reference is not in the 
list, please add] which had the objective to assess safe-
ty and efficacy of cannabinoids in people with MS. 
This review will analyse new data from recent publica-
tions

The research question was broken down into differ-
ent elements (Table 2) and the search (Appendix 1) 
was carried out on OVID MEDLINE (1950 to 
November week 3 2010) and Embase (1980 to 2010 
week 50). 

Findings of the review
The search found 44 studies that compared cannabi-
noids with placebo in bladder dysfunction, urination 
disorders, neurogenic bladder or urinary bladder in a 

population of MS or demyelinating diseases, of which 
33 were irrelevant to the topic of the review question 
and 8 did not answer the intended question (Figure 1).

Three papers were obtained for further analysis, 
Brady et al (2004) was excluded (Table 2) because it 
was a non randomized, open-label pilot study. 

Two studies were identified as suitable for data 
extraction, Freeman et al (2006) and Kavia et al 
(2010) [AQ13-please add these two references to the 
list] and were included in the study (Table 3). Both 
studies were multicentre, double-blind, randomized, 
placebo-control trials. Both populations had 
MS-related bladder dysfunction and measured 
number of incontinent episodes. The primary out-
come for Freeman et al (2006) spasticity, thus patients 
were selected because they had spasticity, a symptom 
affecting the tone of muscles and not because they 
had bladder dysfunction; however, it is the first 
attempted RCT of cannabis for urge incontinence in 
patients with MS and it will be included in the study 
per quality grounds. 

Data extraction was carried out by the author only, 
therefore the potential for bias or error in extraction 
and interpretation exists.

Description 
Freeman et al (2006) explored whether cannabinoids 
reduced urge incontinence episodes without affecting 
voiding in patients with MS. This study was part of 
the multicentre ‘Cannabinoids in MS study’ (CAMS) 
(Zajicek et al, 2003), which randomized 630 patients 
in 33 UK centres to receive oral administration of 
cannabis extract or placebo. However, patients were 
randomized by spasticity rather than incontinence. 
Due to the difficulty in obtaining cannabis this was a 
way to study the effect of bladder dysfunction in peo-
ple with MS also. 

Sample size was determined on the primary out-
come, muscle spasticity. A power calculation was 
applied for the study of incontinence episodes. As 
there is not available data to indicate the distribution 
and difference to be expected for urge incontinence, 
data from a questionnaire survey was used (Consroe 
et al, 1997). All patients recruited to the CAMS study 
were assessed for urge incontinence episodes (UIEs) 
with exception of those with a permanent catheter. 
Patients that did not have incontinence were included 
due to the unpredictability of the condition and they 
were part of the intention-to-treat (ITT) group. 

There were three treatment groups: cannabis extract 
(n=219), tetrahydrocannabinol (THC) (n=216) and 
placebo (n=222). Patients received oral administration 
of 1.25 mg cannabidiol, 2.5 mg THCor placebo. They 
were asked to complete a urinary diary recording the 
number of UIEs at baseline and at completion on 
week 13; specific questions were asked as part of the 
UK neurological disability score and the King’s 
Health Questionnaire (Kelleher, 1997). A subsample 

Table 3. Included and excluded studies
Reference Reason

Excluded study Brady et al (2004) Non-randomized, open–label pilot study

Included studies Freeman et al (2006)
Multicentre, double blind, randomized, 
placebo-control trial

Kavia et al (2010)
Multicentre, double blind, randomized, 
placebo-controlled, parallel-group trial

Table 2. Facet analysis and search strategy
Population

AND

Intervention

AND

Outcome

Multiple sclerosis

OR

Demyelinating 
diseases

Cannabinoids

OR

Cannabis

OR

Cannabinol

OR

Marijuana

OR

Cannabidiol

OR

Tetrahydrocannabinol

Bladder dysfunction

OR

Urination disorders

OR

Neurogenic bladder

OR

Urinary bladder

• 33 
excluded 
on the 
grounds of 
irrelevance

• 8 excluded 
after 
review of 
abstracts 
as did not 
answer the 
question

• 1 excluded 
after 
reviewing 
the papers 
as not 
suitable

Included in 
review:

2

Papers 
reviewed:

3

Abstracts 
reviewed:

11

Total number 
of papers 

from search:
44

Figure 1. Studies reviewed
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of patients underwent urodynamics and 24 hour pad 
test at four recruiting centres approved by the local 
ethics committees.

Between 54 and 75% of patients had baseline epi-
sodes of urge incontinence fewer than 2 per day. 
However, this includes all CAMS patients including 
those with no bladder dysfunction.  38% of patients 
were excluded as they had permanent catheter. The 
study did not specify if  the patients were taking any 
other medication for urinary dysfunction—as this 
could be an important bias and may have influenced 
the results. 

The Kavia et al (2010) study aimed to assess the 
efficacy, tolerability and safety of Sativex® as a pri-
mary therapy in alleviating bladder symptoms in 
patients with MS. Sativex is an endocannabinoid sys-
temic modulator which is administered as a pump-
action oromucosal spray, each spray it delivers a dose 
of 2.7 mg of THC and 2.5mg canabidiol (CBD). 
People with MS at 15 centres (nine in the UK three in 
Belgium and three in Romania), who had failed to 
respond adequately to first-line therapies such as anti-
chollinergics, were invited to participate in a 10 week, 
placebo control trial. Participants were required to be 
on a stable dose of antichollinergic drugs for at least 
14 days before the study and to have had at least three 
incontinent episodes over five consecutive days over 
the baseline period.

People with symptomatic urinary tract infection or 
any other known cause for detrusor overactivity, those 
performing intermittent self-catherization and people 
with history of use of street cannabis or cannabis-

Table 5. Details of the two studies included in the review

Reference Freeman et al (2006) Kavia et al (2010)

Study type
Multicentre, double blind, randomized, 
placebo-controlled trial

Multicentre, double blind, randomized, placebo-controlled, 
parallel-group trial.

Evidence level 1+ 1+

Number of subjects 630 135

Patient Characteristics
People with stable MS and muscle 
spasticity People with MS and overactive bladder

Intervention
1.25 mg cannabidiol or 2.5 mg 
tetrahaydrocannabinol (THC) 

100 µl of Sativex® (contains 2.7mg tetrahydrocannabinol +2.5mg 
cannabidiol)

Comparison placebo placebo

Length of follow up 13 weeks 10 weeks

Outcome measure

1. Number of urge incontinence episodes 
2. UK neurological disability score  
3. 24hour ICS pad test  
4. Urodynamic tests

1. Number of urinary incontinence episodes  
2. Incidence of nocturia and urgency  
3. Overall bladder condition 
4. Day time urinary frequency  
5. Incontinence quality of life

Effect size
Mean difference from baseline in urge 
incontinence episodes Mean difference from baseline in urinary incontinence episodes

Source of funding MS Society GW pharma Ltd

derived medicines within seven days of the study 
entry were excluded. People were also exluded if  they 
had a history of major psychiatric disorder, severe 
personality disorder, history of substance abuse and 
concomitant use of fentanyl, levadopa or sildenafil. 
The study did not excluded the people that did not 
follow the protocol as part of the intention to treat.

In the study, participants self-titrated the medica-
tion to their optimal based efficacy, tolerability and 
the maximum permitted dose, which was eight actua-
tions (sprays) in any three hour period or 48 actua-
tions in 24 hour period. The time and number of 
actuations were recorded in daily diaries each time 
they self-medicate. 

Participants kept a daily diary of their urinary func-
tion for the 2-week baseline period. There were 168 
people screened for the study, of which 135 were suit-
able. They were randomized to either Sativex (n=67)
or to the placebo group (n=68). The sample size was 
based on the primary variable of number of inconti-
nence episodes from previous open-label trial using 
the same medication (Brady et al, 2004). They showed 
a standard deviation for change from baseline in 
number of incontinence episodes/24 hours of 0-90 
[AQ14- this sentence is unclear, please clarify].  

The time and number of medication doses taken, 
the time and frequency of incontinent episodes, mic-
turition, feeling of urgency, nocturia and number of 
incontinent pads used were recorded by the patient in 
a daily diary. Incontinence pad weight and daily void-
ed volume data for three days a week in baseline 
weeks, week 7 and 8 were also recorded. Efficacy 
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questionnaires consisted of reliable and valid tools 
such as the Incontinence Quality of life (I-QoL), a 
0–10 Numerical Rating Scale (NRS) of their overall 
bladder condition and the Patient Global Impression 
Change. At one study centre, standard voiding 
cystometry was performed pre- and post-treatment.  
The primary measure of efficacy was the change in 
the number of incontinence episodes from baseline to 
end of treatment.

 A summary table (Table 5) has been provided for 
the descriptive data and synthesis of the two studies 
included in the review. 

Results
Both studies are clinically different and as they have 
different outcomes, a meta-analysis would be mean-
ingless. Although both studies compared the effective-

ness of cannabinoids with placebo, the cannabis 
extract and treatment doses were different. 

As there is a mix of comparisons of different treat-
ments with slightly different outcomes, each combina-
tion has to be considered separately. 

A statistical data of interest has been extracted 
from both studies and compiled in Table 6.

[AQ15- are we talking about the freeman study 
now?]

There was an imbalance in the proportion of 
patients with urinary symptoms in each of the three 
main treatment groups as it was not the primary out-
come for recruitment. There was also an imbalance in 
completing the urinary diary, this may be because the 
priority for data collection by the CAMS study was 
‘spasticity’, therefore less supervision and encourage-
ment for completing the urinary diaries might have 

Table 6. Study findings 
Number of subjects Outcome P-value Effect Clinical significance

Freeman et al (2006)

657

Change in numbers of 
urge incontinence 
episodes from baseline to 
end of treatment

Cannabis extract <0.01

THC <0.01

Placebo <0.01

Mean difference cannabis extract =0.616

Mean difference THC=0.666 

Mean difference =0.822

Yes 

Yes

No

26 Change in pad weight 0.001
Mean difference combined cannabis groups 
vs placebo is 52.1 No

Kavia et al (2010)

135

Change in numbers of 
daily incontinence 
episodes from baseline to 
end of treatment (per 24 
hour) 0.0456

Mean difference between Sativex®  
and placebo is 0.1 No

135 Change in pad weight 0.76 No No

135
Change in number of 
daytime voids (per day) 0.044

Mean difference between Sativex®  
and placebo is 0.57 Yes

135
Change in total number of 
voids in 24 hours 0.007

Mean difference between Sativex®  
and placebo is 0.85 Yes

135
Change in number of 
episodes of nocturia 0.01

Mean difference between Sativex®  
and placebo is 0.28 Yes

135
Change in incontinence 
pad numbers 0.74 No No

135 Change in NRS 0.001
Mean difference between Sativex®  
and placebo is 1.16 Yes

135
Change in void urgency 
episodes (per day) No reported

Mean difference between Sativex®  
and placebo is 0.76 No

NRS—Numerical Rating Scale
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occurred. This may also be possible explanation for 
the large amount of missing data. 

All three groups (cannabis extract, THC and place-
bo) showed a reduction in adjusted incontinence epi-
sode rate from baseline to end of treatment. A 
P value lower than 0.01 indicates that all three groups 
showed statistical significance and ‘no effect’ was 
incompatible with the findings. There was also a sig-
nificant treatment effect for each of the cannabis 
groups over placebo; cannabis extract showed a 25% 
reduction (P=0.005) and THC demonstrated a 19% 
reduction (P=0.039) relative to placebo. 

The results of this study showed a significant reduc-
tion in urge incontinent episodes from baseline in 
both cannabis groups. However, a reduction in the 
placebo group was also demonstrated, this result was 
clinically insignificant according to previous publica-
tions (Coyne et al, 2005). 

Reductions in pad weight were greater in the treat-
ment groups than in placebo with a mean difference 
combined groups vs placebo of 52.1 ml and a confi-
dence interval from 13.4 to 90.9 ml. The pad test sup-
ports a positive treatment effect as it shows a lower 
volume loss in the treatment groups. However, the 
pad test was not performed in all the sample groups, 
therefore the clinical significance of the result was 
underpowered.

A subjective change in other bladder symptoms was 
also reported from the questionnaires in the main 
CAMS study, but there was a lack of improvement in 
QoL according to the King’s Health Questionnaire. In 
the urodynamics tests there were no statistically signif-
icant changes; however, the sample size was also small 
as just four centres performed the urodynamic studies. 

The Kavia et al (2010) study calculated sample size 
[AQ 16- isnt sample size already determined by the 
amount of people in the study?]based on their prima-
ry outcome. They calculated the size from a previous 
open-label trial using the same medication suggested 
an estimated standard deviation for change from 
baseline in number of incontinence episode per 24 
hours of 0–90. A different magnitude of difference 
from the Freeman et al (2006) study was used that is 
considered significant in incontinent episodes. Eleven 
people withdrew from active treatment and four were 
excluded from the intention-to-treat population in the 
same group, other exclusions were made leaving 42 
subjects in the active group and 44 in the placebo 
group and as a consequence, it was an underpowered 
study according to their calculations of sample size.

Kavia et al (2010) found that the number of daily 
incontinence episodes at the end of treatment was sta-
tistically insignificant (P=0.045). The reduction in 
numbers of daily episodes at the end of treatment was 
only marginally improved in the treatment group 
compared with placebo. An approach to statistical 
significance in the reduction of urinary urgency is 
demonstrated; however, P value was not reported in 

the study. The mean difference between active treat-
ment and placebo was 0.76. Analysis in urgency was 
reported no statistical significance.

The number of daytime voids and the total number 
of voids per 24 hours as well as the number of epi-
sodes of nocturia were reduced in the active treatment 
group with statistical significance. The mean number 
of void reduction is specifed in Table 5 and shows sig-
nificant treatment effect. Sixteen percent of subjects 
on active treatment became nocturia free.

Pad weight showed minimal treatment differences 
between the two groups and was not statistically sig-
nificant (P=0.76). The mean difference between the 
two groups was not reported. 

Subjective opinion from the NRS showed statistical 
significance with a mean difference of 1.16 in favour 
of active treatment. Those on the active treatment 
were three times more likely to report an improvement 
[AQ17- improvement in what?] of more that 30% 
compared with those on placebo. An improvement in 
incontinence-QoL was also demonstrated in favour of 
the active treatment group but not statistical signifi-
cant and a improvement in other subjective scale as 
part of the subject global impression.

Conclusions
Both studies compared the effectiveness of cannabi-
noids in decreasing MS-related bladder dysfunction 
compared with placebo; however, they used different 
protocols, different active treatments from cannabis 
and different number of subjects. 

Sample size and study power were calculated from 
different resources and different outcomes like the 
urge incontinent episodes compared with urinary 
incontinent episodes.[AQ18- where? this sentence isnt 
clear] Fowler et al (2006) described the different caus-
es of bladder dysfunction in MS, for example urge, 
overflow, functional and mixed incontinence. Kavia et 
al’s (2010) study did not differentiate between these 
types of possible incontinence episodes in MS. 

Kavia et al (2010) was underpowered and did not 
demonstrate statistical significance in the reduction of 
daily incontinence episodes. However, Freeman et al 
(2006) reported a clinical significance in the two active 
treatment groups in urge incontinent episodes 
although their data collection was daily urinary dia-
ries where subjects reported incontinence episodes but 
did not indicate the cause of it, i.e. if  it was due to 
urgency or other cause. Functional incontinence is 
common in people who can control their bladder 
before reaching the toilet due to difficulties in mobili-
ty and a common problem in people with severe spas-
ticity (primary outcome of CAMS study). 

Freeman et al (2006) was a sub study of the CAMS 
and so effectiveness of cannabinoids vs placebo was a 
secondary outcome. There was a large amount of 
data reported missing; the CAMS study suggested 
that missing data was random and the group complet-
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ing the diaries appeared to be representative of the 
whole population. It was reported that these will 
reduce the likelihood of the bias. 

The change in pad weight was not clinical signifi-
cant in either study due to underpowered size num-
bers in both studies. 

Kavia et al (2010) introduced other outcome meas-
ures accordingly to typical symptoms of bladder dys-
function in people with MS; however, most of them 
did not reach statistical significance. This study 
showed no effect of Sativex® on incontinence; howev-
er, it demonstrated favourable effects on other bladder 
dysfunction symptoms such as frequency, urgency and 
nocturia that were not measured in the Freeman et al 
(2006) study. 

There were a number of limitations in both studies; 
however, both studies showed some evidence that can-
nabinoids provided some benefit in different symp-
toms of bladder dysfunction in people with MS. 
Further research into the effectiveness of cannabi-
noids on MS-related bladder dysfunction it is recom-
mended. High level evidence RCTs which should 
include all aspects of bladder dysfunction and differ-
entiate between the different types of bladder inconti-
nence has been recommended. 

This review has not focused on tolerability or 
adverse side-effects. It is also important to consider 
that this mini-review is limited in a number of ways. 
Sackett et al (2000) suggested that two people should 
assess each trial, but only the author searched and 
assessed the quality of both RCTs.  A structured 
framework for critical appraisal was used to minimize 
the potential bias but time restrictions did not allow 

for a full systematic review of references lists or con-
tact to other experts for more available unpublished 
papers. BJNN
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Key Points
 ■ Bladder dysfunction is one of the most common symptoms in people 
with MS—90% develop lower urinary tract symptoms within 10 years of 
disease activity (Koldewijn et al, 1995)

 ■ It has been reported that cannabinoids and cannabinoids agonists 
decreased motility in normal and inflamed bladders (Merriam et al, 2008). 
This mini-review looks into new evidence of bladder management with 
cannabinoids that has been recently published in order to add new data 
and identify if cannabinoids are more effective than placebo in 
decreasing MS-related bladder dysfunction

 ■ There were a number of limitations in the studies and considering that 
the main outcome for both was the number of incontinence episodes, 
there were slightly different however it can be observed that the studies 
showed some evidence that cannabinoids provided some benefit in 
different symptoms of bladder dysfunction in people with MS

 ■ Although there is a low evidence for the efficacy of cannabinoids based 
medicines in the treatment of bladder dysfunction in MS, there is no 
licensed form of this medication currently available in the UK so costs 
and long term results have not been assessed and clinical usefulness is 
hard to determine
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Appendix  1: Annotated Search

Database: EMBASE <1980 to 2010 Week 50>, Ovid 
MEDLINE(R) <1950 to November Week 3 2010>

# Searches Results Element

1 exp Multiple Sclerosis/ 89368

Population

2 MS.mp. 313557

3
exp Demyelinating 
Diseases/ 140775

4 1 or 2 or 3 416409 Boolean operator “OR”

5 exp Cannabinoids/ 38718

Intervention

6 exp Cannabis/ 22663

7 exp Cannabinol/ 714

8 marijuana.mp. 16221

9 exp Cannabidiol/ 1725

10 exp Tetrahydrocannabinol/ 8958

11 5 or 6 or 7 or 8 or 9 or 10 51262 Boolean operator “OR”

12 4 and 11 2078 Boolean operator “AND”

13
exp Urinary Bladder, 
Neurogenic/ 12270

Outcome

14 exp Urination Disorders/ 156535

15 urinary dysfunction.mp. 1842

16 exp Urinary Bladder/ 91124

17 13 or 14 or 15 or 16 239392 Boolean operator “OR”

18 12 and 17 46 Boolean operator “AND”


