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Abstract
Objective
Fibromyalgia (FM) is frequently associated with gastrointestinal (GI) disorders such as disorders of gut-brain interaction
(DGBIs). Current treatments for FM offer limited relief, leading to the exploration of alternative therapies such as
medical cannabis. This study evaluates in the impact of Bedrocan® medical cannabis in FM patients and GI symptoms
over six months.

Methods
Sixty FM patients were enrolled, receiving a Bedrocan® cannabis treatment for 6 months. A standardised questionnaire
evaluating upper and lower GI symptoms and the Revised Fibromyalgia Impact Questionnaire (FIQR) evaluating FM
severity were administered at enrolment and 3 and 6-month follow-up evaluations. DGBISs, in particular, irritable bowel
syndrome (IBS), and functional dyspepsia (FD) were diagnosed according to Rome 1V criteria.

Results
Forty-six/60 (76.6%) FM patients fulfilled the diagnostic criteria for at least one DGBI; 10/60 (16.7%) FM patients
fulfilled the diagnostic criteria for IBS, 17/60 (28.3%) for FD, and 19/60 (31.7%) for both IBS/FD. The FIQR severity
score log-transformed significantly decreased during the months-by-month comparison period (repeated-measures ANOVA,
p<0.001). Among GI symptoms, the log-transformed intensity-frequency score of epigastric pain, epigastric burning,
abdominal pain, abdominal distension, and bloating significantly decreased during the month-by-month comparison
period (repeated-measures ANOVA, p<0.01).

Conclusion
This study supports Bedrocan® medical cannabis as an alternative treatment for FM with a potential effect on FD and
IBS symptoms. Despite positive outcomes, the study acknowledges limitations, such as the small sample size and absence
of a control group. Further research is required to confirm the efficacy of medical cannabis in FM patients, particularly
regarding its effects on GI symptoms.
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Introduction

Fibromyalgia (FM) is a chronic, de-
bilitating condition, characterised by
the presence of widespread pain, in the
absence of peripheral abnormalities or
tissue inflammation (1). It is defined
as a central sensitisation syndrome, in
which the altered perception, transmis-
sion, and processing of nociceptive
stimuli play a fundamental role (2, 3).
The FM worldwide prevalence is about
2-4% (4), and women are more fre-
quently affected than men. FM can oc-
cur alone but is often associated with
sleep disturbances, chronic fatigue,
psychiatric comorbidities (i.e., depres-
sion, anxiety and personality disor-
ders), migraine and temporal mandibu-
lar disorders (1, 5, 6). FM negatively
affects patients’ quality of life and
work productivity (7).

The disorders of gut-brain interaction
(DGBIs) are complex, multifactorial
conditions characterised by chronic or
recurring gastrointestinal (GI) symp-
toms in the absence of any structural
or biochemical abnormalities (8, 9).
DGBI diagnosis relies on Rome-IV
criteria, that describe 33 distinct adult
DGBIs including irritable bowel syn-
drome (IBS), and functional dyspepsia
(FD).

Several previous studies have de-
scribed the high prevalence of FM in
patients with IBS (ranging from 28 to
65 %) and, vice versa (32-80%) (10-
12). However, only a few data are
available about the association of FD
and FM (13-15). A recent study dem-
onstrated that 49% of FM patients ful-
filled the diagnostic criteria for IBS,
and 81.6% for FD, with an overlap for
both IBS/FD in 44.9% of patients ac-
cording to Rome IV criteria. Moreover,
there was a graduated increase in the
severity of symptoms when FM and
DGBI coexisted (16).

Treatments currently indicated for FM
include antidepressant and pain-reliev-
ing medications, cognitive behavioural
therapy (CBT), and exercise therapy
(17, 18). However, the effectiveness of
these therapeutic approaches remains
rather limited, and other treatments
have been explored. Previous stud-
ies evaluated the efficacy of medical
cannabis (MC) sativa in FM patients,

increasing evidence that suggest that
the endocannabinoid (eCB) system, a
complex pleiotropic signalling system,
might be a potential target for an ef-
fective therapeutic strategy in FM. In
particular, the two most studied com-
ponents of MC were the phytocannabi-
noids delta-9-tetrahydrocannabinol
(THC) and the cannabidiol (CBD) that
act on type 1 (CB1) and type 2 (CB2)
cannabinoid receptors with a different
affinity. Indeed, THC, the main psy-
choactive component of MC, acts as a
partial CB1 receptor agonist, inducing
analgesia through inhibition of pain-
activated neurons. It also appears to act
positively on mood and appetite (16).
CBD, on the other hand, behaves as a
low-potency inverse agonist/antago-
nist on both CB1 and CB2 receptors
through a noncompetitive mechanism.
CBD, in addition to its intrinsic anal-
gesic and anti-inflammatory properties,
binds to multiple pain-associated pro-
teins to desensitise them and achieve
analgesia (17). It also potentiates the
psychoactive and nonpsychoactive ef-
fects of THC, such as anxiety, sedation,
and tachycardia.

Therefore, the balanced combination of
THC and CBD could have a synergis-
tic analgesic effect of both components
(19).

A recent systematic review suggests
that medical cannabis might be a safe
alternative for treating pain in FM pa-
tients. However, the high disparity and
inconsistency in the methodology of
the available studies precludes drawing
any strong conclusions about its effi-
cacy (19).

The eCB’s role was also considered in
the pathogenesis of IBS, and a clinical
endocannabinoid deficiency was pro-
posed as a pathophysiological mecha-
nism underlying many of the IBS
manifestations (20, 21). Furthermore,
studies on animal models suggested
the relevant role of cannabinoids on
several pathogenetic mechanisms of
DGBI such as the epithelial tight junc-
tions, mast cell and macrophage activa-
tion in the mucosa, and the interaction
between the gut microbiota and the
immune system. However, convincing
evidence of efficacy is still lacking in
humans (22).
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This study aims to evaluate the changes
in the severity of FM symptoms and
of the upper GI (epigastric pain, epi-
gastric burning, postprandial fullness,
early satiety) and lower GI (abdominal
pain, abdominal distension, bloating)
symptoms, after treatment with MC.

Methods

Population

We prospectively recruited 60 consec-
utive FM outpatients, followed at the
Division of Immunology and Rheuma-
tology of the University Hospital “San
Giovanni di Dio e Ruggi d’Aragona”
of Salerno. FM was diagnosed accord-
ing to the 2016 revised criteria of the
American College of Rheumatology
(ACR) (23). At enrolment, demograph-
ic characteristics (gender, age, and
smoking habits), anthropometric data
(weight, height, and BMI), and preva-
lence of comorbidities, i.e., hyperten-
sion, dyslipidaemia, type 2 diabetes
mellitus, and thyroid diseases, were
collected. The type of medications
used was also recorded. Stool consist-
ency was recorded using the Bristol
Stool Form Scale (BSFS), as a numeri-
cal value. The number of daily bowel
movements was expressed as mean,
weekly. FD and IBS were diagnosed
by two experienced gastroenterologists
in the field of DGBI according to Rome
IV criteria (9) in all patients, together
with excluding any organic disease,
with a complete physical examina-
tion, blood tests, and additional tests
when indicated. Four different patterns
of IBS resulted from the predominant
bowel symptom: (a) diarrhoea-pre-
dominant (IBS-D); (b) constipation-
predominant (IBS-C); (c) mixed IBS
(IBS-M); and (d) undetermined IBS
(IBS-U). The two considered FD sub-
groups were the postprandial distress
syndrome (PDS) and the epigastric
pain syndrome (EPS). Inclusion crite-
ria were as follows: Caucasian adults
aged from 18 to 60 years; diagnosis of
FM non-responder to traditional ther-
apy (pregabalin, duloxetine, cycloben-
zaprine, tramadol). Exclusion criteria
were pregnancy, alcohol abuse, and any
organic GI diseases. All the enrolled
patients started the therapy with Bed-
rocan® medical cannabis with a THC
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level standardised at 19% and with a
CBD level below 1%. The cannabis
dose for each patient was determined
according to the pain level evaluated
by an expert rheumatologist (P.M.).
The dose is usually administered orally
as a rapidly dissolving solution, and all
patients were instructed to gradually
increase the dosage (1 drop/day) up to a
maximum of 20 drops/day (equivalent
to approximately 20 mg of cannabis)
until they achieved a therapeutic effect
(e.g., subjective pain relief or signifi-
cant improvement in quality of life).
Moreover, in case of adverse events,
patients were instructed to use the last
dosage that did not cause undesirable
symptoms. All the patients were naive
to cannabis treatment.

This study was approved by “ASL
Napoli 3 Sud” Research Ethics Com-
mittee (approval no. 0089264) on June
13,2019. Informed consent, for partic-
ipation and publication, was obtained
from every enrolled patient.

Questionnaires

All patients underwent the following

validated questionnaires before starting

the therapy and after 3 and 6 months.

— Standardised GI symptoms question-
naire. A previously published stand-
ardised questionnaire (24) dealing
with the presence, the frequency
from O to 3 (0 absent, 1=<2 d/wk;
2=3-5 d/wk; and 3==6 d/wk), and
the intensity from O to 3 (O=absent;
1 not very bothersome, not interfer-
ing with daily activities; 2=bother-
some, but not interfering with daily
activities; and 3=interfering with
daily activities), of both upper and
lower GI symptoms, was used in
all patients. For each symptom, a
frequency-intensity score from O up
to a maximum of 6 was obtained. GI
symptom scores were also catego-
rised into three groups (absent=0,
mild=from 1 to 3, severe=from 4 to
6).

— The Revised Fibromyalgia Impact
Questionnaire (FIQR) is a self-ad-
ministered, validated questionnaire,
that consists of 21 items. Each item
is based on an 11-point numeric rat-
ing scale of 0 to 10, with 10 being
‘worst’. All questions are framed in

the context of the past 7 days. The
FIQR is designed to evaluate three
main domains: physical function (9
items), overall impact (2 items), and
FM symptoms (10 items). The total
score is calculated as the algebraic
sum of the three domain scores,
and it ranges between 0 and 100.
Higher scores indicate more severe
disease. An Italian multicentre study
(25) suggested cut-off values for the
FIQR total score: <23 remission,
>23 and =40 mild disease activity,
>40 and <63 low disease activity,
>63 and <82 severe disease activity
and >82 very severe disease activity.

Follow-up

FM patients were evaluated after 3 (T1
evaluation) and 6 months (T2 evalua-
tion) from the beginning of therapy.
At each follow-up visit, GI symptoms
were investigated using the standard-
ised questionnaire, and side effects of
medical cannabis therapy were col-
lected. Moreover, patients filled in the
FIQR questionnaire.

Statistical analysis

Frequencies, means and standard de-
viations (SD) for discrete or continu-
ous variables were computed, respec-
tively. When appropriate, a %> test was
calculated to compare categorical data.
Spearman’ and Pearson’s correlations
were used as appropriate.

In this study, the analyses for the pri-
mary endpoints were the changes in the
severity of FM symptoms, and of the
GI upper (epigastric pain, epigastric
burning, postprandial fullness, early
satiety) and lower (abdominal pain,
abdominal distension, bloating, mean
weekly number of evacuations and
Bristol stool scale form) symptoms,
at 0, 3- and 6-months of treatment
with MC, using a repeated measures
ANOVA model. When nonparametric,
the scores were log-transformed to be
more easily used. FM remission was
defined as a FIQR score less than 23
and calculated according to the inten-
tion-to-treat principle, i.e. all enrolled
patients were included in the analysis
and per-protocol analysis, i.e. patients
who completed the T1 and T2 evalu-
ations.
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Fig.1. Upper (epigastric pain, epigastric burning, postprandial fullness, early satiety) (a) and lower GI (abdominal pain, abdominal distension, and bloating)
symptom scores (b) categorised as absent, mild, and strong, evaluated at baseline (T0), 3 months after therapy with MC (T1), and 6 months after therapy

with medical cannabis (T2).

Significance was expressed at p<0.05
level. SPSS for Windows (release 15.0;
SPSS Inc. Chicago, IL, USA) was used
for statistical analysis.

Results

Baseline evaluation (T0)

60 FM patients (58 women, 96.6%)
were enrolled. The mean age was
58+11.4 years; the mean BMI was
28.2+5.6 Kg/m?. Eight/60 (13.3%) of
FM patients were affected by hyper-
tension, 2/60 (3.3%) by dyslipidaemia,

3/60 (5%) by type 2 diabetes mellitus,
and 6/60 (11.7%) by thyroid diseases.
Forty-six/60 (76.6%) FM patients ful-
filled the Rome IV diagnostic criteria
for at least one DGBI. In particular,
10/60 (16.7%) FM patients fulfilled
the diagnostic criteria for IBS, 17/60
(28.3%) for FD, and 19/60 (31.7%)
for both IBS/FD. Among IBS patients,
12/29 (41.4%) fulfilled the diagnostic
criteria for IBS-C, 11 (37.9%) for IBS-
D, 3 (10.3%) for IBS-M, and 3 (10.3%)
for IBS-U.

Among FD patients, 4/36 (11.1%) ful-
filled the diagnostic criteria for PDS,
19 (52.8%) for EPS, and 13 (36.1%)
for both PDS and EPS. The mean FIQR
score at enrolment was 80.9+18.8.
Eighteen/60 (30%) and 37/60 (61.7%)
reported a “severe disease activity”
and “a very severe disease activity”
at FIQR, respectively. The severity of
FIQR was not associated with the pres-
ence of any DGBI (y* 1.04; p=0.8). No
significant Spearman correlation was
found between age and FIQR score at
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log-transformed FIQR severity score

Cannabis on gastrointestinal symptoms in fibromyalgia / A. Santonicola et al.
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enrolment (Rs=0.1; p=0.9). The mean
weekly number of evacuations and
BSFS were 8+4.3 and 3.9+0.9, respec-
tively.

Figure 1 showed both upper (epigastric
pain, epigastric burning, postprandial
fullness, early satiety) (Fig. la) and
lower GI (abdominal pain, abdominal
distension, and bloating) symptom
scores (Fig 1b) at baseline (TO), cat-
egorised as absent, mild, and severe.
No significant Spearman correlation
was found between the FIQR score and
the intensity frequency scores of both
upper and lower GI symptoms.

Follow-up evaluation

T1 evaluation. Fifty-two/60 (87%) of
FM patients completed the 3 months of
treatment with Bedrocan®. The medi-
an dose of cannabis used 20 drops/day
(equivalent to 20 mg/day). Four pa-
tients were lost to follow-up; 4 patients
spontaneously interrupted the MC ther-
apy, reporting no therapeutic effects,

and refused to fill in the questionnaires.
No side effects were reported.

The mean FIQR score at T1 was
65.4+22.6. The prevalence of FM pa-
tients reporting “a very severe disease
activity” at FIQR was significantly
lower than at baseline (61.7 vs 30.8%,
p=0.02).

The proportion of patients who reached
remission according to FIQR score at
T1 was 2/60 (3.3%) in the intention-
to-treat analysis and 3.8% in the per-
protocol analysis. The mean weekly
number of evacuations and BSFS were
8.6+5.0 and 3.9+1.1, respectively.

T2 evaluation. Forty-eight/60 (80%) of
FM patients completed the 6 months
of treatment with Bedrocan®. One pa-
tient did not return for the T6 follow-up
visit and did not answer phone calls; 3
subjects interrupted the MC therapy
for side effects (confusion and drowsi-
ness).

The mean FIQR score at T2 was

56.6+22.5. The prevalence of FM pa-
tients reporting “a very severe dis-
ease activity” at FIQR significantly
decreased compared to T1 evaluation
(30.8% vs. 14.6%, p=0.001).

The proportion of patients who reached
remission according to FIQR score at
T1 was 5/60 (8.3%) in the intention-
to-treat analysis and 10.4% in the per-
protocol analysis. The mean weekly
number of evacuations and BSFS were
8.8+5.3 and 3.9+1.0, respectively.

Months-by-month comparisons. The
FIQR severity score log-transformed
significantly decreased during the
months-by-month comparison period
(p<0.001) (Fig. 2).

Among upper GI symptoms, the log-
transformed intensity-frequency score
of epigastric pain and epigastric burn-
ing significantly decreased during
the month-by-month comparison pe-
riod (p<0.001) (Fig. 3). No significant
changes in the epigastric fullness and
early satiety intensity-frequency score
were revealed during the month-by-
month comparison period.

Among lower GI symptoms, the log-
transformed intensity-frequency score
of abdominal pain, abdominal disten-
sion, and bloating significantly de-
creased during the month-by-month
comparison period (p<0.01) (Fig. 4).
No significant changes were found in
BSFS values during the month-by-
month comparison period.

Discussion
The present study described the ef-
fect of Bedrocan®, a MC compound,

log-transformed epigastric burning intensity-frequency score
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Fig. 3. The log-transformed intensity-frequency score of epigastric pain (a) and epigastric burning (b) during the months-by-month comparison period,
evaluated at baseline (T0), 3 months after therapy with MC (T1), and 6 months after therapy with medical cannabis (T2).
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Fig. 4. The log-transformed intensity-frequency score of abdomi-
nal pain (4a) and abdominal distension (4b), and abdominal bloat-
ing (4c) during the months-by-month comparison period, evalu-
ated at baseline (T0), 3 months after therapy with MC (T1), and 6
months after therapy with medical cannabis (T2).

on gastrointestinal symptoms among
FM patients. To our knowledge, this is
the first study in which changes in the
intensity-frequency of GI symptoms
before and during the treatment with
MC are reported, using validated ques-
tionnaires.

Data about the effect of MC on FM
symptoms are still conflicting. A recent
systematic review (19) analysed the re-
sults of four randomised controlled tri-
als (RCT) and five observational stud-
ies evaluating the effect of MC on FM
symptoms. All the considered studies,
except for one RCT, demonstrated an
improvement of FM symptoms with
MC. However, the pain evaluation
methods, route of administration, and
follow-up of patients were different.
The authors concluded that, although
current evidence is limited, MC appears
to be a safe alternative for treating FM.
Our results were key with these data
and demonstrated that the therapeutic
effects continued over time; the FIQR
severity score and the percentage of pa-
tients reporting “a very severe disease
activity” decreased over time during

the 6 months of follow-up under Bed-
rocan® treatment.

Interestingly, we demonstrated a sig-
nificant reduction in epigastric pain
and epigastric burning in FM patients
3 and 6 months after the starting of MC
therapy. In contrast, no significant ef-
fects were observed for postprandial
fullness and early satiety. We previ-
ously demonstrated that FD was ex-
tremely prevalent and affected up to
80% of FM patients (16). In this paper,
we showed a significant reduction of
some FD cardinal symptoms, such as
epigastric pain and epigastric burning,
already after 3 months of therapy with
Bedrocan® MC, with a therapeutic ef-
fect prolonged during the 6 months of
treatment.

Literature data about the effect of MC
on dyspepsia are still scanty and con-
flicting. McCallum et al. (26) dem-
onstrated that THC delays the gastric
emptying of solid food in humans;
however, other studies (27,28) de-
scribed an improvement of symptoms
in patients with idiopathic or diabetic
gastroparesis with cannabis use. It has

been hypothesized that this improve-
ment in symptoms could be related to
cannabis effects on visceral sensation
rather than on slowing gastric emptying
(29). A recent RCT (30) evaluated the
effects of a 4-week treatment with CBD
(at an FDA-approved dosage of 20 mg/
kg/die) in FD patients with non-delayed
gastric emptying, demonstrating that
there were no significant improvements
in treated patients. However, these re-
sults are difficult to compare with those
of our study, considering that we used
an association of THC and CBD and
that the patient’s follow-up was differ-
ent (4 weeks vs 6 months).

Another important finding of this study
is the significant decrease in the inten-
sity-frequency score of all the exam-
ined lower GI symptoms (abdominal
pain, abdominal distension, and bloat-
ing) during the therapy with Bedro-
can®. The components of Bedrocan®
are THC and CBD in a different con-
centration, which are able to act on
CB1 and CB2 receptors. CB1 is one of
the most abundant G-protein-coupled
receptors in the brain, which highlights
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its importance in controlling central
neurotransmission. It is also most
abundantly in the gut and in the enteric
nervous system (31).

CB2 is found on enteric neurons and
also expressed by immune and epi-
thelial cells in the GI tract especially
in pathological conditions, such as in-
flammation in which seems to play a
role also in the modulation of visceral
sensitivity and pain (31, 32).
Activation of these receptors can regu-
late several functions of the GI tract and
CB1 is able to control gastric secretion,
gastric emptying, and intestinal motil-
ity (31, 32), while CB2 is involved in
cell movement, phagocytosis, and im-
munomodulatory activity (33).

To date, the effect of THC on GI mo-
tility has been studied in vivo and ex
vivo, mainly on animals (31). THC
slowed the gastrointestinal transit of a
charcoal meal in live mice (34) and in-
hibited the contractile response of the
isolated guinea pig ileum to electrical
and 5-HT stimulation (35). Moreover,
in vitro studies on Caco-2 cells sug-
gested the role of THC and CBD in
improving intestinal barrier integrity,
mainly through CBI1 receptor stimu-
lation (36,37). Considering that the
preclinical research shows the poten-
tial beneficial effects of cannabinoids
on GI symptoms, previous studies
explored the possible role of cannabi-
noids in treating GI complaints, par-
ticularly IBS. Some authors, in fact,
proposed endocannabinoid deficiency
as a possible pathophysiological mech-
anism underlying many IBS manifesta-
tions (21). In a review of 2020 by Pan-
dey et al. (38) the authors confirmed
the role of the eCS in IBS; however,
they stated that the lack of controlled
trials with cannabinoid agents in IBS
precludes making any conclusions on
their efficacy in IBS. More recently, a
placebo-controlled trial (39) evaluating
the usage of cannabidiol chewing gum
(containing 50 mg of CBD) in patients
with IBS failed to find any significant
beneficial effects on pain or quality of
life, compared to placebo. Considering
that in vivo and in vitro studies have
shown the inhibitory effect of cannabi-
noid on colonic contractility (40,41), it
has been hypothesised a different ef-
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fect of eCS in the IBS subtypes. In 40
patients with IBS-D and IBS-M, dron-
abinol, a CB1 and CB2 agonist, signifi-
cantly increased colonic compliance
and decreased colonic motility (42).
In our study, we did not find at month-
by-month comparisons any significant
differences in the trend of intensity-fre-
quency scores of the examined lower
GI symptoms across the IBS subtypes.
However, we have to consider the
small size of our IBS population.
Another perplexing issue is the duration
of cannabis treatments, considering that
previous studies suggested an increased
risk of adverse side effects and, con-
versely, the possible development of
tolerance or dependence state, possibly
due to downregulation, internalization
and/or desensitisation of endocannabi-
noid receptors (19). In our study, 3 pa-
tients have interrupted the MC therapy
at 6 months evaluation for side effects
(confusion and drowsiness). Dizziness
and drowsiness are among the most
common side effects of cannabis (19);
however, according to previous studies,
we did not report severe adverse side
effects associated with cannabinoids
treatment (19). Although previous
studies reported a possible decrease in
Lower oesophageal Sphincter pressure
during cannabis treatment (29), we did
not reveal any increase in reflux symp-
toms; in fact, the intensity-frequency
scores of heartburns and regurgitation
did not significantly change over time.
Moreover, the stool consistency, evalu-
ated using the BSFS, was similar before
and during the treatment with MC. We
hypothesised that while MC may posi-
tively influence visceral hypersensitiv-
ity and pain perception (thereby im-
proving subjective GI symptoms such
as abdominal pain and bloating), it may
not have a significant effect on bowel
motility, which could explain the lack
of change in bowel frequency and stool
form.

This study has several limitations, such
as the small sample size and the lack
of a control group. Hence, further ran-
domised placebo control clinical trials
with a higher number of participants
should be needed better to assess the
role of MC on FM symptom reduction.
However, it’s the first study evaluating

GI symptoms in FM patients with a
standardised questionnaire, before and
during treatment with a specific strain
of cannabis, with a regular assessment
of clinical changes and side effects at
regular follow-up visits. Based on the
knowledge of the role of eCB system
in the control of the GI tract, there are
some important directions to consider
in developing therapeutic strategies to
modulate eCB. First, CB1 antagonists
at the peripheral level are likely to in-
crease intestinal motility and possibly
reduce intestinal permeability, features
that could make them therapeutically
useful, especially in view of their ben-
eficial effects in patients with FM. CB2
agonists could reduce inflammation in
the gastrointestinal tract and limit ab-
normally accelerated motility.

Conclusions

Despite promising results about the
usage of MC in FM patients, there is
still much to know and explore about
the pathogenetic link between FM and
DGBI. Other studies, possibly RCT
with longer follow-up, are required.
Moreover, these data could encourage
further research about the role of MC
in the modulation of GI symptoms in
DGBI patients.
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