
ORIGINAL RESEARCH Open Access

Medical cannabis for the treatment of
fibromyalgia syndrome: a retrospective,
open-label case series
Manuela Mazza

Abstract

Background: The use of cannabis for treating fibromyalgia syndrome (FMS) has not been comprehensively
investigated. Thus, we have assessed the efficacy and adverse events (AEs) of short- and long-term medical
cannabis (MC) treatment for FMS.

Methods: Data were obtained from medical reports archived in the pain clinic of Ponderano (Italy; retrospective
study). FMS patients, who were resistant to conventional therapy, received licensed MC with various Δ-9-
tetrahydrocannabinol (THC) and cannabidiol (CBD) content, as powdered whole flowers (decoction or vaporization) or
oil extracts. Demographic and clinical parameters, including Numerical Rating Scale (NRS), Oswestry Disability Index
(ODI), Hospital Anxiety and Depression Scale, Widespread Pain Index (WPI), Severity Score (SyS), and side effects, were
obtained after 1, 3, and 12 months. Data were analyzed with Wilcoxon signed-rank tests for paired data.

Results: Thirty-eight patients were included. Thirty, 18, and 12 patients continued therapy for 1, 3, and 12 months,
respectively. Significant improvements (p < 0.01) were observed in NRS, ODI, WPI, and SyS at 1 month; in NRS, ODI, and
WPI at 3 months; and in NRS, ODI, and SyS at 12 months. Therapy was interrupted by 17 patients (48.6%) owing to
nonserious AEs according to the FDA. The most common side effects were mental confusion (37%), dizziness (14%),
nausea/vomiting (14%), and restlessness/irritation (14%). The median daily dose of milled flowers administered as THC-
dominant MC and hybrid MC (with similar THC/CBD ratio) was 200 mg/day and 400 mg/day, respectively. After 3
months of titration, the median content of THC administered with THC-dominant MC cultivars was 46.2 mg, and of
THC + CBD administered as a hybrid MC cultivar, was 23.6 mg + 38 mg. At 3 months, median THC content
administered in the oil extract of the THC-dominant MC cultivars was 9.7 mg, while that of THC + CBD administered in
the oil extract of the hybrid MC cultivars was 1.8 mg + 2 mg.

Conclusions: MC may represent an alternative treatment for patients with FMS who are unresponsive to conventional
therapy. However, its application may be limited by the incidence of nonserious AEs.
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Background
Fibromyalgia syndrome (FMS) is a common chronic
pain syndrome that significantly impacts patient quality-
of-life. FMS is characterized by widespread musculoskel-
etal pain, sleep and mood disorders, fatigue, cognitive
disorders, and various somatic symptoms (Bellato et al.
2012); however, it is not associated with signs of tissue
inflammation, deformity, or damage. Normal laboratory
and medical tests are often suggestive of FMS; however,
its pathogenesis has not yet been clearly identified
(Schmidt-Wilcke and Clauw 2011). The prevalence of
FMS in the general population varies from 0.5 to 7%
(Croft 2002; Vincent et al. 2013) with a female-to-male
ratio of 3:1 (Queiroz 2013; Wolfe et al. 1995). FMS
typically occurs between 40 and 60 years of age (Branco
et al. 2010; Mc Beth et al. 2001), while the genetic
etiology of FMS remains unclear (Arnold et al. 2013).
The diagnostic criteria for FMS were revised by the

American College of Rheumatology (ACR) in 2010
(Wolfe et al. 2010) and subsequently modified in 2011
(Wolfe et al. 2011) and 2016 (Wolfe et al. 2016), in
which palpation of the 18 tender points was removed as
a requirement for FMS diagnosis. Meanwhile, the poly-
symptomatic distress score (PDS) (Wolfe et al. 2013;
Wolfe et al. 2015; Yaseen et al. 2017; Wolfe et al. 2018),
which combines the scores from Widespread Pain Index
(WPI) and the Symptom Severity Score (SSS), is
included as diagnostic criteria.
Currently, the recommended drugs for FMS treatment

include antidepressants, anticonvulsants, weak opioids,
and muscle relaxants (Macfarlane et al. 2016); however,
many patients exhibit poor responses to therapy and
various side effects (mental confusion, vertigo, dry
mouth, constipation, and increased blood pressure),
affecting patient compliance (Macfarlane et al. 2016).
Although the use of amitriptyline, a tricyclic antidepres-
sant, is associated with a 30% reduction in pain intensity,
its effect on sleep disturbance is poor (Macfarlane et al.
2016). Similar effects were observed in other studies in-
vestigating the effect of anticonvulsants and serotonin-
noradrenalin reuptake inhibitors on symptom relief
(Üçeyler et al. 2013; Lunn et al. 2014).
Medical cannabis (MC) is derived from Cannabis

sativa L. The flowers of C. sativa L. contain over 500
chemical components, with more than 100 types of phy-
tocannabinoids (Mechoulam et al. 1976; Grotenhermen
and Russo 2002).
Many reviews and meta-analyses have been published

on the use of MC by patients with chronic pain (Aviram
and Samuelly-Leichtag 2017). The most encouraging re-
sults have involved the use of MC in neuropathic pain
(Andreae et al. 2015). In a recent study, treatment of
chronic pain with MC resulted in improvements in pain
and functional outcomes and a significant reduction in

opioid use (Haroutounian et al. 2016). Another study
suggested the potential use of low-dose medical
marijuana with traditional analgesics for refractory
neuropathic pain (Deshpande et al. 2015). However, the
trials were limited owing to their short duration,
variability in dosing, and lack of functional outcomes
(Deshpande et al. 2015). Moreover, a previous systematic
review described the benefits of cannabis-based medi-
cines for neuropathic pain, although the benefits must
be weighed against the disadvantages (Banerjee and Mc-
Cormack 2019). Meanwhile, a recent Cochrane review
indicated the absence of high-quality evidence related to
the efficacy of cannabis-based products, including herbal
cannabis (marijuana), for patients with chronic neuro-
pathic pain (Mücke et al. 2018). Additionally, certain ad-
verse events (AEs), particularly somnolence or sedation,
confusion, and psychosis, may limit the clinical applica-
tion of cannabis-based medicines (Mücke et al. 2018). A
recent prospective observational study of 367 patients
with FMS who were administered MC (oil extract,
flower capsules, or cigarettes) and followed-up for 6
months, reported a reduction in pain intensity with mild
side effects, including dizziness, dry mouth, and gastro-
intestinal symptoms. The median cannabis dosage was
initially at 670 mg/day and 1000 mg/day at 6 months
(Sagy et al. 2019).
Recently, cannabis has been approved for medical use

in specific states in the USA, as well as in certain
European countries (Troutt and DiDonato 2015; Ko
et al. 2016). For instance, in Italy, MC is licensed by the
National Cannabis Agency of the Ministry of Health
(REGIONE PIEMONTE BU8S1 2016). Specifically, in
the Piedmont region of Italy, with implementing decrees,
various clinical conditions unresponsive to conventional
treatments have been included among those with
indication to therapy with MC borne by the National
Health System (NHS). One of these clinical conditions is
chronic pain unresponsive to nonsteroidal anti-
inflammatory drugs, steroids, or opioids. Other clinical
conditions approved for the use of MC borne by NHS
are diseases associated with spasticity (e.g., multiple
sclerosis and spinal cord injury), nausea and vomiting
induced by chemotherapy, radiotherapy and HIV, to in-
crease appetite in patients affected by cancer, acquired
immunodeficiency syndrome, and anorexia, and alleviate
hypertension in patients with glaucoma and to treat tic
in Gilles de la Tourette syndrome. Hence, MC treatment
in the Piedmont region is facilitated by the National
Health Service (NHS), which is prescribed by the attend-
ing physician (Decreto ministeriale 23 gennaio 2013).
To date, few studies have described the use of canna-

bis in patients with FMS (Fiz et al. 2011; Piper et al.
2017) and the available studies present data for patients
administered unlicensed cannabis. Thus, information
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regarding the type and dosage of cannabis used is
lacking (Fiz et al. 2011; Piper et al. 2017; National Pain
Report 2014). Moreover, although recent randomized
clinical trials have investigated the use of synthetic can-
nabis (Skrabek et al. 2008; Ware et al. 2010) or herbal
cannabis, only short-term effects were evaluated (van de
Donk et al. 2019); similarly, a recent review exclusively
analyzed trials evaluating short-term effects (Walitt et al.
2016). Another recent study, examining the effects of
MC in 30 Israeli FMS patients (Habib and Artul 2018)
reported that MC elicited favorable effects with few AEs
(Habib and Artul 2018). However, no such studies have
been conducted in Italian FMS patients.
Thus, herein, data from Italian FMS patients taking

MC were retrospectively evaluated to assess the effects
of licensed MC on pain intensity, disability, widespread
pain, disease severity, and mood disorders. The potential
AEs of cannabis were assessed after short- (1 and 3
months) and long- (12 months) term treatment, and the
median dosage per day of cannabis, as well as the THC
and THC + CBD content required to reduce pain, were
determined. The present study provides a new insight
and novel data regarding MC treatment specific for FMS
patients.

Methods
Study design
This was a retrospective study examining the analgesic
efficacy of MC and AEs in adult Italian patients diag-
nosed with FMS who were deemed resistant to conven-
tional drugs (e.g., tramadol, amitriptyline, duloxetine,
and pregabalin).

Patients and eligibility
This study was carried out at the pain clinic of Nuovo
Ospedale degli Infermi of Ponderano (Biella, Italy). Data
from patient files were assessed between June 1, 2016,
and October 31, 2018. During this period, 75 patients
presented at the pain clinic with a previous FMS diagno-
sis. MC therapy was offered to patients who had previ-
ously used conventional FMS drugs. Patients who
provided written informed consent to begin MC treat-
ment were asked to follow the clinical practice schedule
comprising repeated prescription of cannabis once per
month. A health report was generated for each patient
once per month and archived as MC was recently ap-
proved as a therapeutic option in Italy.
After the local ethics committee’s approval (CE 168/18)

and patient’s informed consent, clinical information
collected throughout the normal course of clinical care by
the attending clinician (the referee for MC therapy of the
hospital) at visits conducted after 1, 3, and 12 months of
MC therapy, were stored using Microsoft Excel.

Eligible patients included those visiting the pain clinic
and meeting the following inclusion criteria: written in-
formed consent; age >18 years; diagnosis of FMS accord-
ing to the ACR diagnostic criteria of 2010 and validated
by a rheumatologist, including a WPI ≥ 7 (scale, 0–19)
and an SyS ≥ 5 (scale 0–12) or a WPI of 3–6 with an
SyS ≥ 9; symptoms present at a similar level for at least
3 months with no disorders to otherwise explain the
pain; resistant or intolerant to the following conven-
tional pharmacological treatments (Macfarlane et al.
2016):

� Amitriptyline usually 25 mg/day (EULAR
recommendation: weak for at low-dose, 100%
agreement)

� Duloxetine 60 mg/day (EULAR recommendation:
weak for, 100% agreement)

� Pregabalin at least 75 mg twice a day to 150 mg
twice a day (EULAR recommendation: weak for,
94% agreement)

� Gabapentin at least 300 mg thrice a day (EULAR
recommendation: research only, 100% agreement)

� Tramadol at least 100–150 mg/day (EULAR
recommendation: weak for, 100% agreement)

� Acetaminophen 1,000 mg thrice a day, used
clinically even with little evidence of efficacy

Resistant or intolerant patients were those who developed
AEs to conventional pharmacological drugs or continued
to experience moderate-severe pain scores according to
numerical rating scale (NRS ≥ 4) after at least 3 months of
conventional pharmacological therapy.
The exclusion criteria were as follows: severe cardiopul-

monary disease, severe liver disease or chronic hepatitis C,
severe renal impairment, history of drug or alcohol addic-
tion, psychiatric disorders or family history of schizophre-
nia, and women planning pregnancy or those who were
pregnant or breast-feeding (no urine/blood pregnancy tests
were performed before the initiation of MC treatment).

Treatment regimen
MC was administered as an adjunct therapy, and the
baseline therapy was gradually decreased or interrupted
as patients reported alleviation of their pain. The phys-
ician decided on the prescribed MC type and dose of
herbal MC in milligrams. Accordingly, a one-month
supply of MC was prepared by the chemist. The starting
dose of the milled flowers in the sachet was 50 or 100
mg twice per day according to the patient’s sensitivity to
drugs (patients who previously developed adverse side
effects to drugs started at a dose of 50 mg). The dose
could then be increased by the physician as needed to
approximately 50–100 mg (100 or 200 mg/day). In the
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case of cannabis olive oil extract, patients were
instructed to gradually increase their dosage at small in-
tervals, i.e., a single oil drop every 3–4 days until the
therapeutic effect was attained. To avoid AEs, patients
were instructed to use the dosage that did not cause side
effects. The titration period lasted from 1 to 3 months.
At the beginning of the study, the type of cannabis

prescribed by the physician depended on the availability
of the MC cultivar at the hospital pharmacy. When both
types of cannabis, i.e., THC-dominant cultivar and hy-
brid MC cultivar (with a similar THC/CBD ratio), were
available, the first choice was the hybrid MC cultivar to
reduce the risk of side effects due to THC. The patients
consumed only one cultivar at a time (during the 1-
month period), however, could take both types of MC
cultivars using different routes of administration over
the course of the treatment.

Ethical considerations and source of cannabis
The study was approved by the local ethics committee
of Eastern Piedmont (CE 168/18). All eligible patients
provided informed consent after the study was explained
by a physician. All eligible patients opted to participate
in the study and signed a consent form. Patients were
not compensated for participation in this study. The
cannabis was provided by the hospital pharmacy at the
institution where the study was conducted. Five varieties
of MC were used in the study: FM1, FM2 (Military
Chemical and Pharmaceutical Institution of Florence,
Italy); Bediol, Bedrocan (Bedrocan International BV,
Veendam, the Netherlands); and Pedanios (AURORA
Cannabis Enterprises Inc., Canada; Table 1). MC was
provided by the NHS, as prescribed by national and re-
gional laws.
MC comprised dried, milled homogenized flowers or

whole flowers of C. sativa. All plants were cultivated
under standardized conditions according to the require-
ments of good manufacturing practices.

Preparation and administration of cannabis
FM2 and FM1 were delivered to the hospital pharmacy
as minced flowers. Thereafter, the doses of cannabis pre-
scribed by the physician were prepared as sachets by the
chemists. Bedrocan, Bediol, and Pedanios were delivered

as whole flowers and finely minced for decoction (ad-
ministered orally) or roughly minced for vaporization by
the chemist. Oil was purchased from an outside private
pharmacy (Farmacia Ternelli, Reggio Emilia) where it
was prepared by the Romano-Hazekamp technique using
funds provided by the hospital. The oil extract was sup-
plied to the patient by the hospital pharmacy and was
paid for by NHS. All MC products were accompanied by
an analysis form upon purchase.
All cannabinoids in the plant were primarily present in

their acidic form. Application of heat was required for
the decarboxylation of the cannabinoid acids into their
active forms (THC acid into THC; CBD acid into CBD)
(ElSohly and Gul 2014).
For administration, the decoction was administered or-

ally after preparation by boiling the contents of a sachet
containing minced MC in 200 mL water and 30 mL of
milk for 15–20 min (Hazekamp et al. 2007). Alternatively,
the cannabis was administered by vaporization using a
cannabis vaporizer at a temperature of 210°C (Gieringer
et al. 2008). Finally, sublingual administration was per-
formed using olive oil extract prepared by the Romano-
Hazekamp technique (Romano and Hazekamp 2013).

Data collection and endpoints
After obtaining consent, the demographic and clinical
parameters of patients were extracted from medical re-
ports and store using Microsoft Excel. Demographic data
included gender, age, time from diagnosis of FMS and
prescription of MC, body mass index (BMI), and comor-
bidities. The primary endpoint, pain relief, was evaluated
with an NRS (a unidimensional measure of pain inten-
sity). NRS is an 11-point scale used by patients to report
pain and is designed for adults and children aged > 10
years old, with 0 indicating no pain and 10 indicating
maximum pain, as follows: 0, no pain; 1–3, mild pain
(nagging, annoying, interfering slightly with daily life ac-
tivities); 4–6, moderate pain (significantly interfering
with daily life activities); and 7–10, severe pain (disab-
ling, unable to perform daily life activities) (Haefeli and
Elfering 2006). The patients were asked to rate the
average intensity of pain over the past week. Analgesic
effects were considered when there was a reduction in
pain intensity by at least 30%.

Table 1 Medical cannabis cultivars prescribed to 38 patients with fibromyalgia syndrome at an Italian pain clinic

Cannabis Origin THC content (%) CBD content (%)

FM2 Military Chemical and Pharmaceutical Institution of Florence, Italy 5–8 7.5–12

Bediol Bedrocan International BV (Veendam, the Netherlands) 6 8

FM1 Military Chemical and Pharmaceutical Institution of Florence, Italy 13–20 < 1

Bedrocan Bedrocan International BV (Veendam, the Netherlands) 22 < 1

Pedanios AURORA Cannabis Enterprises Inc. (Canada) 17–26 < 1

MC medical cannabis, THC Δ-9-tetrahydrocannabinol, CBD cannabidiol
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The secondary endpoint, AEs, was evaluated by the
physician during monthly follow-up visits. The physician
investigated whether the AEs reported by the patients
were directly induced by MC or were already present.
This assessment was used to determine whether treat-
ment with MC should be continued.
Other secondary endpoints included disability, mood

disorders, and severity of FMS. Disability was evaluated
using a validated Italian version (Monticone et al. 2009)
of the Oswestry Disability Index (ODI), a test evaluating
disability in patients according to intensity of pain and
its impact on daily activities (personal care, weight-
lifting, walking, sitting, standing, sleeping, sexual activ-
ities, socialization, and traveling). Scores for disability
were as follows: minimal disability, 0–20%; moderate
disability, 21–40%; severe disability, 41–60%; crippling
disability, 61–80% (pain impinges on all aspects of life);
and complete disability, 81–100% (patients are either
bed-bound or exaggerating their symptoms). Further-
more, ODI was applied in place of the Fibromyalgia
Index Questionnaire as most patients visiting the pain
clinic had lower back pain. ODI has not been previously
used in patients with FMS, except for a recent study
evaluating the prevalence of the FMS phenotype in pa-
tients with spinal pain (Brummett et al. 2013). Mood
disorders were evaluated with the Hospital Anxiety and
Depression Scale (HADS), a 14-item measure designed
to assess anxiety and depression symptoms. The test
identifies patients with anxiety and depression and
stratifies them into four categories: 0–7, normal; 8–10,
mild; 11–14, moderate; and 15–21, severe; the version
used in this study had been previously validated in
Italian patients (Costantini et al. 1999), as well as for
hospitalized patients and mood disorders in outpatients
(Habib and Avisar 2018). The severity of FMS was evalu-
ated using the WPI, which assesses pain regions with a
score between 0 and 19, and the SyS score, which as-
sesses fatigue, waking unrefreshed, cognitive symptoms,
and other somatic symptoms (scored between 0 and 12)
(Wolfe et al. 2016; Wolfe et al. 2013; Wolfe et al. 2015;
Yaseen et al. 2017; Wolfe et al. 2018).
Other clinical data collected included the dosage of can-

nabis reducing pain by at least 30%, route of administration,
and development of tolerance (the need to increase dose
after reaching analgesic dosage). Interruption of conven-
tional FMS drugs during MC treatment was also evaluated.
Complete drug interruption was considered significant.
The use of the drug as everyday therapy was considered
drug use, whereas rescue therapy was defined as occasional
use of the drug. Evaluation of signs of withdrawal (Habib
and Avisar 2018), such as loss of appetite, irritability, in-
somnia, or anxiety, was also performed to determine the
possibility of addiction in patients who continued MC for
at least one month and stopped treatment for any reason.

The validated Italian versions of ODI and HADS ques-
tionnaires were self-administered by the patient before med-
ical examinations. The WPI or SyS was self-administered by
the patient. NRS, side effects, other analgesic drug use, and
signs of withdrawal were examined by the physician at each
monthly follow-up.

Statistical analysis
Descriptive statistics of the clinical parameters were
assessed before and during MC treatment. Additionally,
the dosages of milled MC, THC, and THC + CBD in the
sachets and oil drops were measured. All demographic
data were reported as median and interquartile range
(IQR) and mean and standard deviation (SD).
For statistical analysis, Wilcoxon signed-rank tests for

paired data were used to compare the parameters (NRS,
ODI, HADS, WPI, and SyS) before cannabis therapy and
after 1, 3, and 12 months of MC therapy. The data are
from per protocol analyses. Results with P values < 0.01
were considered significant. No calculation of required
sample size was done because it was a post hoc study.
IBM SPSS software, version 25.0, was used for the statis-
tical analysis.

Results
Patient characteristics
Seventy-five patients (72 women and three men) diag-
nosed with FMS visited the pain clinic during the study
period. The median age was 55 years. The median time
from diagnosis to consultation at the pain clinic was 66
months. Among these 75 patients, 38 (36 women and
two men) were deemed eligible to participate in the
current study. The median age was 56 years (range: 31–
74 years); 3% of patients were < 40 years old, 71% were
40–65 years old, and 26% were > 65 years old. The
excluded patients had a median age of 54 years, and
median time between diagnosis of FMS and consultation
at the pain clinic of 36 months. Most excluded patients
did not meet all inclusion criteria or had not tried all
conventional FMS drugs.
The demographic and clinical parameters (Table 2),

comorbidities (Table 3), and associated pain syndromes
(Table 4) of the 38 patients included in the study were
evaluated. The most frequent comorbidities were hypo-
vitaminosis D, with or without osteoporosis/osteopenia
(44.7%), hypertension (39.5%), and depression (31.6%).
The most frequently associated pain syndromes were
lower back pain (23.7%), cervical pain (21.1%), and head-
ache (21.1%).

Dropouts
Three patients did not begin MC therapy owing to its
unpleasant scent, difficulty faced in an attempt to re-
trieve cannabis by the hospital pharmacy, and a long
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period of hospitalization immediately following prescrip-
tion; these patients were excluded from analysis. In total,
35 patients were included in the analysis. Four patients
vomited after intake of one sachet of cannabis; thus, ther-
apy was immediately halted for these patients (Bedrocan
100 mg, n = 2; FM2 100 mg, n = 2). One of the four pa-
tients who vomited had anorexia. Additionally, one patient
experienced several side effects after one dose (headache,
nausea, vertigo, irritation, anger, increased sexual drive, in-
somnia, dry mouth, palpitations, abdominal distension,
and erect nipples); thus, MC therapy was discontinued im-
mediately. Thirty patients continued MC therapy for at
least 1 month and were included in the endpoint analysis,
20 patients experienced analgesic effects, 17 patients
experienced analgesic effects without side effects, three
patients showed mild side effects and thus continued
therapy until the first follow-up after 1 month but did not
want to continue therapy afterwards owing to side effects;
nine patients did not experience analgesic effects and had

Table 3 Associated comorbidities in Italian fibromyalgia
patients treated with medical cannabis

Comorbidities N = 38

Patients %

Hypovitaminosis D with or without
osteoporosis/osteopenia

17 44.7

Hypertension 15 39.5

Depression 12 31.6

Osteoarthritis 11 28.9

Hiatal hernia 8 21.1

Hypothyroidism 6 15.8

Hypercholesterolemia 6 15.8

Tachycardia/atrial fibrillation 4 10.5

Irritable colon 4 10.5

Diabetes 4 10.5

Hyperuricemia 4 10.5

Psoriasis 3 7.9

Carpal tunnel syndrome 3 7.9

Raynaud syndrome 3 7.9

Pulmonary thromboembolism 2 5.3

Liver disease 2 5.3

Glaucoma 2 5.3

Endometriosis 2 5.3

Kidney failure 1 2.6

Ischemic heart disease 1 2.6

Skin fungus 1 2.6

Vasculopathy 1 2.6

Anemia 1 2.6

OSAS 1 2.6

Duodenal ulcer 1 2.6

Sjogren syndrome 1 2.6

N number of patients, OSAS obstructive sleep apnea syndrome.
Comorbidities of 38 patients with fibromyalgia syndrome treated with
medical cannabis at an Italian pain clinic

Table 2 Demographic and clinical characteristics in 38 Italian patients with fibromyalgia syndrome treated with medical cannabis
Parameter N = 38

Gender, female: male 36:2

Mean ± SD Median IQR

Age, years 56.6 9.8 56 10.75

Months between diagnosis of FMS and prescription of MC 91.1 73.5 78 84

Body mass index (Kg/m2) 25.8 5.8 24 5.5

Numerical Rating Scale 8.2 1.4 8 1.5

Oswestry disability index 55.5 17.6 55 29.5

HADS anxiety 12 4.5 11.5 8

HADS depression 11.7 4.6 12.5 7.25

Widespread Pain Index 14.4 4.1 15 7

SyS 10.1 1.4 10.5 1.5

N number of patients, ± plus/minus, SD standard deviation, IQR interquartile range, FMS fibromyalgia syndrome, MC medical cannabis, HADS Hospital
Anxiety and Depression Scale, Sys severity score

Table 4 Associated pain syndromes in 38 Italian patients with
fibromyalgia syndrome treated with medical cannabis

Pain syndrome N = 38

Patients %

Low back pain 9 23.7

Cervical pain 8 21.1

Headache 8 21.1

Hip pain 4 10.5

Knee pain 3 7.9

Pelvic pain 2 5.3

Coccyx pain 1 2.6

FBSS 1 2.6

Shoulder pain 1 2.6

Hand pain 1 2.6

Burning mouth syndrome 1 2.6

FBSS failed back surgery syndrome
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no, or mild, side effects and discontinued the MC treat-
ment owing to ineffectiveness; one patient did not experi-
ence any analgesic effects but showed an improvement in
sleep duration and continued therapy. Seventeen patients
(48.6%) interrupted therapy owing to side effects. Eighteen
patients continued therapy for at least 3 months, whereas
12 patients continued therapy for at least 12 months. After
3 months and before 12 months, six patients discontinued
MC therapy. Among these patients, one could no longer
come to the hospital for personal reasons, one moved to
another region for family reasons, one interrupted MC
therapy for work reasons, one could no longer obtain MC
as the hospital pharmacy of her town no longer supplied
MC therapy, one patient was worried about driving,
and one patient interrupted therapy because she moved
to another region for hospitalization for surgery (Fig. 1).

Figure 2 summarizes the number of patients at various
assessment times.
All patients began cannabis therapy in the form of de-

coction in accordance with Italian law. After titration,
six responsive patients switched from decoction to
vaporization (n = 2) or oil extract (n = 4), primarily due
to the unpleasant taste of cannabis and disgust.
Table 5 shows the different MC cultivars used as start-

ing therapy and summarizes the clinical treatment course.
Twelve patients started with Bedrocan; five stopped ther-
apy, while none of the responsive patients who began
treatment with Bedrocan changed the therapy for clinical
reasons. Eight patients started with Bediol; three stopped
therapy, two switched to Bedrocan (for more efficacy on
pain), and three switched to FM2 after Bediol became
unavailable in the hospital pharmacy). Fifteen patients

Fig 1 Consort flow chart diagram
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started therapy with FM2; six stopped therapy, and one
switched to Bedrocan to achieve increased efficacy with
regard to pain reduction. Three patients started therapy
with Pedanios; one switched to FM2 to reduce AEs, and
one switched owing to unavailability of Pedanios.

Analgesic efficacy
MC therapy significantly reduced pain intensity at 1, 3,
and 12 months by at least 30% (Table 6). MC treatment
was effective in 17 patients (Fig. 3). Five patients (14%)
had a decrease in pain intensity of ≥ 30% or < 50%,
whereas 12 patients (34%) had a decrease in pain inten-
sity of ≥ 50%.

Side effects
Side effects leading to an interruption of MC therapy oc-
curred in 17 patients (48.6%); all side effects were
quickly reversed after MC cessation (Table 7). The most
common side effect was mental confusion; however,
some patients reported more than one side effect. Pa-
tients who continued treatment experienced mild side
effects, such as somnolence, which were not mentioned
at the 3-month follow-up. No patients had serious side
effects as per FDA definition.

Effects on disability
A significant improvement was observed in ODI at all
time points (Table 8, Fig. 4).

Effect on mood disorders
No significant improvements were observed in HADS
anxiety indexes at all time points (1 month, P = 0.023; 3
months, P = 0.027). No significant improvements were
observed for HADS depression indexes at all time points
(1 month, P = 0.020; 3 months, P = 0.027; Table 9,
Figure 5).

Effects on WPI and SyS
SyS improved significantly at all time points (Table 10).
Additionally, WPI was significantly improved at 1 and 3
months after MC therapy, whereas no significant im-
provement was observed at 12 months (Fig. 6).

MC dosage
The daily dosages of milled MC used for treatment were
as follows:

– THC-dominant MC therapy (Bedrocan, FM1, and
Pedanios): median 200 mg (IQR 200), mean 240 mg
(SD ± 144) per day in 1–3 administrations

Fig. 2 Number of patients enrolled and assessed at 1, 3, and 12 months. The number of patients affected by fibromyalgia syndrome continuing
MC treatment for 1, 3, and 12 months in an Italian pain clinic. MC medical cannabis

Table 5 Types of medical cannabis cultivars first prescribed to 38 Italian patients with fibromyalgia syndrome

MC cultivar starting therapy Number of patients
who started therapy

Number of patients
who stopped therapy

Number of patients
who switched therapy

Total number of patients 38 14 8

Bedrocan 12 5 (1 did not start therapy) 0

Bediol 8 3 (1 did not start therapy) 5 (2 to Bedrocan, 3 to FM2)

FM2 15 6 (1 did not start therapy) 1 to Bedrocan

Pedanios 3 0 2 to FM2

MC medical cannabis. The table shows the types of medical cannabis cultivars prescribed to 38 patients with fibromyalgia syndrome at an Italian pain clinic. The
second column shows how many patients stopped therapy after the prescription of the various type of MC. The third column shows how many patients switched
the variety of MC during the study period
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(minimum daily dosage: 50 mg; maximum daily
dosage: 600 mg)

– Hybrid MC therapy (Bediol and FM2): median 400
mg (IQR 200), mean 383 mg (SD ± 162) per day in
1–3 administrations (minimum daily dosage: 100
mg; maximum daily dosage: 600 mg)

Tables 11 and 12 show the dosages of MC adminis-
tered to the 18 patients who continued therapy for a
minimum of 3 months.

Tolerance
Table 13 shows the dosage modification of MC for the
12 patients who continued MC treatment for 12 months.
In four patients (33.3%), dosage reduction relative to that
administered after 3 months of therapy was performed.
However, due to the small sample size, a statistical ana-
lysis could not be performed. A reduction in the MC
dosage was observed in three patients (25%). Addition-
ally, one patient (8.3%) increased the MC dosage at 12

months, whereas eight patients (6.6%) maintained the
same dosage at 12 months.

Drug use
Table 14 shows the number of patients taking different
drugs at 3 and 12 months. Prior to MC therapy, all pa-
tients responsive to MC were taking one or more drugs.
After 3 and 12 months of MC therapy, 33.3% and 66.7%
of patients were taking MC alone, respectively. After 12
months of MC therapy, one patient, who experienced no
analgesic effect, but had an increase in sleep hours, was
taking four drugs. Two patients continued taking dulox-
etine for depression, and one patient continued to take
low-dose steroids for associated psoriatic arthritis.

Withdrawal
Symptoms of withdrawal were assessed in 30 patients
who continued MC treatment for at least one month.
All 30 patients interrupted their therapy for a period of
time due to MC supply issues. Two patients (6%)

Table 6 The analgesic efficacy of medical cannabis therapy at 1, 3, and 12 months

Prior MC With MC P Prior MC With MC P Prior MC With MC P

NRS 1 month, 30 patients 3 months, 18 patients 12 months, 12 patients

Median 8 6 <0.01 8 4 <0.01 8.5 4 <0.01

IQR 1.25 3.25 2 2.25 2 2.75

Mean 8 6 8 4 8.5 4

± SD 1.4 2.3 1 1.8 1.2 2.1

MC medical cannabis, IQR interquartile range, ± plus/minus, SD standard deviation. The analgesic efficacy was measured with numerical rating scale (NRS) in 38
patients with fibromyalgia syndrome treated with medical cannabis at an Italian pain clinic. Wilcoxon signed-rank test was used to evaluate differences between
time points

Fig. 3 Numerical Rating Scale at 1, 3, and 12 months. NRS boxplots before and after MC therapy at 1, 3, and 12 months. Statistically significant
improvements were registered for comparisons at 1, 3, and 12 months (P < 0.01). The boxes contain the middle 50% of the values; the thick
white lines indicate the median; the whiskers connected by dashed lines to the boxes mark the minimum and maximum values except when
there are outliners, which are specifically indicated by circles. NRS Numerical Rating Scale, MC medical cannabis
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appeared agitated and nervous after stopping MC, which
may have represented symptoms of withdrawal.

Discussion
In this study, the efficacy and AEs of MC in patients
with FMS were evaluated. The results suggest that MC
may have applications as an alternative treatment for
FMS patients who are unresponsive to conventional
therapy.
The findings of this study could be compared with the

results from the few previous studies of MC in patients
with FMS. Moreover, the demographic and clinical fea-
tures of the 75 patients accessed in the pain clinic

revealed that those included in the study were slightly
older, and since they had received an FMS diagnosis two
years prior to the MC therapy being available, it is likely
that they had underwent all conventional treatments
available in Italy at that time. The median duration of
FMS since MC prescription was approximately 6.5 years,
which was longer than that reported in two recent stud-
ies (5 and 4.2 years, respectively) (Fiz et al. 2011; Habib
and Artul 2018). Additionally, the patients in this study
were older (approximately 56 years) than those in other
studies (Sagy et al. 2019; Fiz et al. 2011; Skrabek et al.
2008; Ware et al. 2010; Walitt et al. 2016; Habib and
Artul 2018; Habib and Avisar 2018), and most patients

Table 7 Side effects following medical cannabis therapy in a cohort of 35 Italian patients with fibromyalgia

Side effect 35 patients 18 patients 12 patients

N % N % N %

Duration of therapy After one day to 1 month At 3 months At 12 months

Mental confusion 13 37

Nausea/vomiting 5 14

Vertigo/dizziness 5 14

Restlessness/irritation 5 14

Palpitations 4 11

Somnolence 4 11

Dry mouth 2 5

Insomnia 2 5

Nightmares 1 2

Increased hunger 1 2

Euphoria 1 2

Headache 1 2 1 3%

Increased sexual drive 1 2

Abdominal distension 1 2

Erect nipples 1 2

Fatigue 1 2

Anger 1 2

Decreased creativity 1 3%

Memory impairment 2 16%

N number of patients. Side effects after medical cannabis therapy in a cohort of 38 patients with fibromyalgia syndrome treated with medical cannabis at an
Italian pain clinic: first column side effects experienced in 35 patients after 1-month medical cannabis therapy, second column side effects experienced in 30
patients after 3 months medical cannabis therapy, third column side effects experienced in 12 patients after 12 months medical cannabis therapy

Table 8 Medical cannabis effect on disability after 1, 3, and 12 months in Italian fibromyalgia patients

Prior MC With MC P Prior MC With MC P Prior MC With MC P

ODI 1 month, n = 30 3 months, n = 18 12 months, n = 12

Median 64% 48% < 0.01 68% 49% < 0.01 61% 47% < 0.01

IQR 28 23.5 25 29.5 25 40

Mean 64% 48% 68% 49% 61% 47%

± SD 17.8 19.1 18.5 21.7 18.3 22.2

IQR interquartile range, ± plus/minus, SD standard deviation, MC medical cannabis, ODI Oswestry Disability Index. The disability was measured with Oswestry
Disability Index (ODI) in a cohort of 38 patients with fibromyalgia syndrome treated with medical cannabis at an Italian pain clinic. Wilcoxon signed-rank test was
used to evaluate differences between time points

Mazza Journal of Cannabis Research             (2021) 3:4 Page 10 of 18



in the current study were women, which was similar to
results in other studies (Sagy et al. 2019; Fiz et al. 2011;
Skrabek et al. 2008; Ware et al. 2010; Walitt et al. 2016;
Habib and Artul 2018). Considering that the female-to-
male ratio among patients with FMS is 3:1 (Queiroz
2013; Wolfe et al. 1995), the results of this study showed
that most patients with FMS presenting to pain clinics
are women. Notably, the percentage of patients report-
ing a headache was much lower than that in an Israeli
study (Habib and Artul 2018) and in another study (Fiz
et al. 2011). In contrast, the percentage of patients with
irritable bowel syndrome in the current study was simi-
lar to that in the previous study (Habib and Artul 2018),
whereas the median BMI of patients in this study was
lower than that in other studies (Sagy et al. 2019; Walitt

et al. 2016). Importantly, baseline NRS in this study was
higher than the pain scores in other studies (Skrabek
et al. 2008; Walitt et al. 2016), suggesting that the popu-
lation in the current study had a greater pain intensity.
Meanwhile, the assessment of pain, in a previous study
(Habib and Artul 2018), using the Revised Fibromyalgia
Impact Questionnaire (FIQR), may have caused differ-
ences between the studies. Moreover, median WPI and
SyS in the current study were slightly higher than those
in a controlled randomized study (Walitt et al. 2016).
One strength of the current study was evaluation of the
effects of long-term therapy (12 months) in a controlled
hospital setting. In contrast, previous studies have evaluated
the effects of MC at 6 months (Sagy et al. 2019), 2 h (Fiz
et al. 2011), and 1–3 h (Walitt et al. 2016). Additionally, a

Fig. 4 Oswestry Disability Index at 1, 3, and 12 months. ODI boxplots before and after MC therapy at 1, 3, and 12 months. Statistically significant
improvements were registered for comparisons at 1, 3, and 12 months (P < 0.01). The boxes contain the middle 50% of the values; the thick
white lines indicate the median; the whiskers connected by dashed lines to the boxes mark the minimum and maximum values except when
there are outliners, which are specifically indicated by circles. ODI Oswestry Disability Index, MC medical cannabis

Table 9 Medical cannabis effects on mood disorders at 1, 3, and 12 months in Italian fibromyalgia patients

Prior MC With MC P Prior MC With MC P Prior MC With MC P

1 month, 30 patients 3 months, 18 patients 12 months, 12 patients

HADS anxiety

Median 13 11 >0.01 12 8.5 >0.01 9 7 >0.01

IQR 7.5 8.25 9.25 11.5 7.25 10.5

Mean 13 11 12 8.5 9 7

± SD 4.3 5.6 4.6 6.3 4.7 6.3

HADS depression

Median 11.5 10.5 >0.01 11,5 9 >0.01 11 7 >0.01

IQR 6.75 9 8.25 10 6.5 10.5

Mean 11.5 10.5 9 8.4 11 7

± SD 4.2 5.8 4.3 5.9 3.9 5.7

MC medical cannabis, HADS Hospital Anxiety Depression Scale, IQR interquartile range, ± plus/minus, SD standard deviation. Mood disorders were measured with
Hospital Anxiety and Depression Scale (HADS) in a cohort of 38 patients with fibromyalgia syndrome treated with medical cannabis at an Italian pain clinic.
Wilcoxon signed-rank test was used to evaluate differences between time points
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randomized, double-blind, placebo-controlled trial on the
use of nabilone for the treatment of pain in FMS evaluated
the effects of the drug after 2 or 4 weeks of therapy (Skra-
bek et al. 2008). Other studies evaluated the effects of MC
in patients who had already received therapy with MC with
a mean treatment duration of approximately 10.4 months
(Habib and Artul 2018).
One of the main findings of the current study was effi-

cacy with regard to pain. Approximately half of the pa-
tients reported efficacy, with 34.2% opting to continue
MC therapy for a long period (12 months). Most pa-
tients reporting response to therapy (~70%) showed de-
creased pain intensity by at least 50%. Moreover, long-
term MC treatment was associated with interruption of
conventional FMS drugs. Similar to a previous study

(Romano and Hazekamp 2013), 66.7% of responsive pa-
tients used MC alone, whereas 50% of patients discontin-
ued the use of other medications, and 46% reduced the
dose/number of medications by at least 50%. Moreover, the
findings in this study showed that NRS decreased by 5.1
points within three months and 4.3 points at 12 months. A
reduction by 2 points was observed after 1-month MC
therapy, a similar reduction (by 2.04 points) was observed
in another study evaluating the treatment with nabilone for
4 weeks (Skrabek et al. 2008). In studies evaluating short-
term therapy for FMS, a reduction in pain was also detected
(Fiz et al. 2011), and only small analgesic responses were
detected after a single inhalation. However, no differences
were noted between nabilone and amitriptyline regarding
pain (Ware et al. 2010). Reductions in pain have been

Fig. 5 Hospital Anxiety and Depression Scale at 1, 3, and 12 months. a HADS anxiety and b HADS depression boxplots before and after MC
therapy at 1, 3, and 12 months. No statistically significant improvements were registered for comparisons at 1, 3, and 12 months (P < 0.01). The
boxes contain the middle 50% of the values; the thick white lines indicate the median; the whiskers connected by dashed lines to the boxes
mark the minimum and maximum values except when there are outliners, which are specifically indicated by circles. HADS hospital anxiety and
depression scale, MC medical cannabis

Table 10 Effects of medical cannabis on fibromyalgia syndrome at 1, 3, and 12 months

Prior MC With MC P Prior MC With MC P Prior MC With MC P

1 month, 30 patients 3 months, 18 patients 12 months, 12 patients

Widespread pain index (WPI)

Median 14.5 12 <0.01 15 7 <0.01 15 8 >0.01

IQR 6.25 10.5 7.25 15.5 7.75 14.25

Mean 14.4 10.9 15 7 15 8

± SD 3.9 6.3 4.2 7.1 4.8 7

Severity score (SyS)

Median 11 9 <0.01 11 7 <0.01 10.5 6.5 <0.01

IQR 1.25 4 1.5 4 2 6.25

Mean 11 9 11 7 10.5 6.5

± SD 1.3 2.9 1.3 3.2 1.3 3.3

MC medical cannabis, IQR interquartile range, ± plus/minus, SD standard deviation. Fibromyalgia syndrome was measured with Widespread Pain Index (WPI) and
with Severity Score (SyS). Wilcoxon signed-rank test was used to evaluate differences between time points
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Fig. 6 Widespread Pain Index and Severity Score at 1, 3, and 12 months. Boxplots of a WPI and b SyS before and during MC therapy at 1, 3, and 12
months. Statistically significant improvements in WPI were registered for comparisons at 1 and 3 months, but not at 12 months (P < 0.01). Statistically
significant improvements of SyS were registered for comparisons at 1, 3, and 12 months (P < 0.01). The boxes contain the middle 50% of the values;
the thick white lines indicate the median; the whiskers connected by dashed lines to the boxes mark the minimum and maximum values except
when there are outliners, which are specifically indicated by circles. WPI widespread pain index, SyS severity score, MC medical cannabis

Table 11 Dosage of THC and CBD administered with dominant THC medical cannabis to fibromyalgia patients

Patient THC-dominant MC (Bedrocan, FM1, Pedanios), N= 18

Decoction Oil extract

THC (mg) CBD (mg) THC (mg) CBD (mg)

Patient #1 22 0

Patient #2 132 0

Patient #3 22 0

Patient #4 9.69 0

Patient #5 66 0

Patient #6 100.8 2.4

Patient #7

Patient #8 53.4 1.2

Patient #9 22 0

Patient #10

Patient #11 99 0 34.2 0

Patient #12 52.8 0.3

Patient #13 46.2 0

Patient #14 44 0 8.55 0

Patient #15 22 0

Patient #16 35.2 0

Patient #17

Patient #18

Median 46.2 0 9.7 0

IQR 60.5 0.15 25.65 0

Mean 55.2 0.3 17.5 2

± SD 35.4 0.7 14.5 1.3

MC medical cannabis, THC Δ-9-tetrahydrocannabinol, CBD cannabidiol, N number of patients, IQR interquartile range, ± plus/minus, SD standard deviation. The
table shows the quantity of Δ-9-tetrahydrocannabinol and cannabidiol administered with THC-dominant medical cannabis to 18 patients with fibromyalgia
syndrome treated with medical cannabis for at least 3 months at an Italian pain clinic. THC dominant medical cannabis is the one with a dominant content
of Δ-9-tetrahydrocannabinol
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reported in other studies of long-term MC treatment (Sagy
et al. 2019; Habib and Artul 2018).
In this study, approximately half of patients experi-

enced AEs, leading to interruption of MC treatment.
However, few serious AEs were experienced following
long-term therapy (12 months) in responsive patients,
most of whom reported no or mild side effects, whereas
patients who were not responsive to therapy reported
side effects that were reversed immediately after treat-
ment cessation. Importantly, no patients reported ser-
ious side effects according to the FDA definition. Mental
confusion was the major side effect causing interruption
of therapy. However, considering the significance of cog-
nitive symptoms in FMS, this side effect was difficult to
estimate. After the first titration period with cannabis,
where 37% of patients reported mental confusion, this
side effect gradually disappeared. In long-term therapy,
no patients reported mental confusion or other side ef-
fects. After 3 months of therapy, one patient reported
decreased creativity. A recent study showed that low-

potency cannabis had no impact on creativity, whereas
high-potency cannabis impaired divergent thinking
(Kowal et al. 2015). In this study, only one patient had
decreased creativity; therefore, it was not possible to
draw conclusions regarding the potential effects of MC
on creativity. Although two patients reported memory
deterioration, whether this was dependent on FMS,
other neurologic diseases, or cannabis use, was difficult
to infer. A recent review showed that working memory
was significantly impaired following acute exposure to
cannabis. Additionally, this review showed that these
deficits were resolved with sustained abstinence (Crean
et al. 2011). In other studies, the most frequent reported
AEs were dry mouth, red eyes, hunger, drowsiness, ver-
tigo, ataxia, a drug-induced high, coughing, sore throat,
bad taste, dyspnea, dizziness, headache, nausea, vomit-
ing, somnolence, constipation, insomnia, sedation, tachy-
cardia, and hypotension (Sagy et al. 2019; Fiz et al. 2011;
Skrabek et al. 2008; Ware et al. 2010; van de Donk et al.
2019; Habib and Artul 2018). In the current study,

Table 12 Dosage of THC and CBD administered with hybrid medical cannabis to Italian fibromyalgia patients for at least 3 months

Patient Hybrid MC (Bediol and FM2), N = 18

Decoction Oil extract

THC (mg) CBD (mg) THC (mg) CBD (mg)

Patient #1 6 8 0.66 0.55

Patient #2

Patient #3 24 32

Patient #4 36 48 3.9 3.3

Patient #5 23.6 38

Patient #6 3.12 2.64

Patient #7 6 8 0.78 0.66

Patient #8 33 50

Patient #9 26.4 40

Patient #10 39.6 60

Patient #11 4.68 3.96

Patient #12 23.6 38 1.56 1.32

Patient #13

Patient #14

Patient #15

Patient #16 19.8 30

Patient #17 1.8 1.65

Patient #18 19.8 30

Median 23.6 38 1.8 2

IQR 13.2 18 3.12 2.64

Mean 23.4 34.7 2.4 2

± SD 10.7 16.1 1.6 1.3

MC medical cannabis, THC Δ-9-tetrahydrocannabinol, CBD cannabidiol, N number of patients, IQR interquartile range, ± plus/minus, SD standard deviation. The
table shows the quantity of THC and CBD administered with hybrid medical cannabis to 18 patients with fibromyalgia syndrome treated with medical cannabis
for at least 3 months at an Italian pain clinic. Hybrid medical cannabis is the one with a similar content of Δ-9-tetrahydrocannabinol and cannabidiol
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Table 13 Modification of MC dosage in 12 Italian fibromyalgia patients after 3 and 12 months of treatment

Patient: therapy regimen N = 12

After 3 months of MC therapy After 12 months of MC therapy

THC (mg) CBD (mg) THC (mg) CBD (mg)

Patient #2: Bedrocan decoction 132 66

Patient #4: Bedrocan oil extract 9 9

Patient #5: Bedrocan decoction 66 49.5

Patient #6: FM1 vaporization 106.8 132

Patient #8: FM1 decoction 53.4 50.4

Patient #11: Bedrocan oil extract 31.2 31.2

Patient #12: Pedanios decoction 52.8 52.8

Patient #13: Bedrocan decoction 46.2 46.2

Patient #14: Bedrocan oil extract 8.55 8.58

Patient #15: FM1 decoction 27.6 16.8

Median 49.5 47.85

IQR 53.25 41.25

Mean 53.4 46.2

± SD 40 36.1

Patient #16: Bediol vaporization 28.35 36 28.35 36

Patient #17: Bediol oil extract 1.95 1.95 2.1 1.8

MC medical cannabis, THC Δ-9-tetrahydrocannabinol, CBD cannabidiol, N number of patients, IQR interquartile range, ± plus/minus, SD standard deviation. The
table shows the quantity of THC and CBD used in a cohort of 12 patients with fibromyalgia syndrome treated with medical cannabis for at least 12 months at an
Italian pain clinic. In the first column, you can see the quantity of MC used after a 3-month therapy, the column on the right shows the quantity of medical
cannabis used by those same patients after 12 months MC treatment

Table 14 Number of Italian patients taking pharmacological treatment prior to, and during, medical cannabis therapy

N = 18 N = 12

Prior to MC therapy At a 3-month MC therapy At a 3-month MC therapy At a 12-month MC therapy

Analgesic medication

Acetaminophen (ACE) 4 (22.2%) 1 (5.5%) 1 (8.3%) 0

NSAIDs 3 (16.6%) 2 (11.1%) 1 (8.3%) 0

Steroids 1 (5.5%) 1 (5.5%) 1 (8.3%) 1 (8.3%)

Weak opioids 2 (11.1%) 2 (11.1%) 2 (16.6%) 0

Strong opioids 5 (27.7%) 3 (16.6%) 3 (25%) 0

Drug

Amitriptyline 0 0 0 0

Gabapentin 0 0 0 0

Pregabalin 6 (33.3%) 3 (16.6%) 2 (16.6%) 1 (8.3%)

Duloxetine 7 (38.8%) 6 (33.3%) 5 (41.6) 3 (25%)

Venlafaxine 2 (11.1%) 1 (5.5%) 1 (8.3%) 0

Milnacipran 1 (5.5%) 1 (5.5%) 0 0

Benzodiazepines 7 (38.8%) 2 (11.1%) 2 (16.6%) 1 (8.3%)

Muscle relaxants 1 (5.5%) 0 0 0

No drugs 0 6 (33.3%) 6 (33.3%) 8 (66.7%)

N number of patients, MC medical cannabis, NSAIDs nonsteroidal anti-inflammatory drugs. The table shows the number of patients with fibromyalgia syndrome
taking analgesic medications and drugs before starting medical cannabis treatment and during medical cannabis treatment at an Italian pain clinic
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similar to other studies, no patients reported serious side
effects according to the FDA definition; only reversible
side effects were observed.
Herein, disability was evaluated using ODI, and a sta-

tistically significant improvement was observed in MC
responsive patients at all time points. The Revised Fibro-
myalgia Impact Questionnaire is a validated question-
naire that is commonly used to assess health-related
quality-of-life in patients with FMS (Bennet et al. 2009).
However, this questionnaire was not used here, instead,
ODI, which is commonly applied to assess disability in
patients with lower back pain, was employed. Since
lower back pain is the most common pain syndrome
treated in our pain clinic, daily clinical practice ensures
every patient accessing the pain clinic completes an ODI
questionnaire. Notably, many patients included in the
study had lower back pain (23.7%), and all MC-treated
patients had to complete this questionnaire at each
monthly follow-up. Although ODI is not generally used
to assess FMS patients, in a recent study evaluating the
prevalence of the FMS phenotype in patients with spinal
pain (Brummett et al. 2013), ODI was used to evaluate
disability in a particular FMS population affected by
lower back pain. However, considering that ODI has not
been validated for FMS, the results should be interpreted
carefully with regard to patient disability.
No improvements in anxiety or depression were ob-

served in the current study. However, perceived relief of
mood disorders and anxiety was noted in a cross-
sectional survey of cannabis use in patients with FMS
(Fiz et al. 2011). In another survey, 62% and 85% of pa-
tients showed improvements in anxiety and depression,
respectively (Habib and Avisar 2018). Meanwhile, no
differences were noted in mood disorders following
treatment with nabilone and amitriptyline (Ware et al.
2010). In a trial on nabilone use in patients with FMS, a
significant reduction in anxiety was observed by FIQR
(Skrabek et al. 2008), and similar results were observed
for MC in patients with FMS (Habib and Artul 2018).
In this study, a significant reduction in the WPI was

observed at 1 and 3 months, but not at 12 months of
MC therapy. Sys improved at all time points. No other
studies evaluated WPI and Sys in patients with FMS re-
ceiving MC treatment.
Moreover, the median daily dose of consumed MC

was lower than that described in other studies (Habib
and Artul 2018; Habib and Avisar 2018). A prospective
observational study of patients with FMS used an initi-
ation dosage of 670 mg/day MC and 1000 mg/day MC
at 6 months of follow-up; while the median THC and
CBD content in the administered cultivar at 6 months
was 140 and 39 mg/day, respectively (Sagy et al. 2019).
In contrast, in the current study, the THC content in
the administered THC-dominant cultivar was lower, and

the content of THC + CBD in the administered hybrid
MC cultivar was also lower in the decoction and oil ex-
tract. In an Israeli survey (Habib and Avisar 2018) with
383 participants, the mean dose of MC was 31.4 ± 16.3 g/
month. Hence, considering that other studies examined
the effects of unlicensed cannabis on patients with chronic
pain, without any knowledge of the amount of consumed
cannabis (Fiz et al. 2011), defining the median daily MC
dosage may be quite valuable. Thus, another strength of
this study was that the findings were based on the con-
tents of THC and CBD. The findings obtained herein re-
vealed that a smaller quantity of THC was required with
the oil extract than with the decoction. However, because
of the small sample size and potential bias, the results of
this study should be interpreted with caution.
Importantly, no tolerance effect was observed in the

current study. After the titration period, which lasted ap-
proximately 1–3 months, an increase in the dosage of
therapy was not required, even after 12 months of therapy.
Furthermore, in some cases (n = 4), a decrease in dosage
was possible. This finding is important for long-term ther-
apy as FMS can affect many young patients. Moreover,
these results may suggest that patients with FMS could re-
main on relatively low doses of MC, in contrast to opiates.
This finding is similar to that of another study, which
showed that there were no tolerance effects in recreational
cannabis users (Bedi et al. 2010). However, since the study
settings were entirely different, direct comparisons cannot
be made. Additionally, statistical significance could not be
assessed due to the small sample size.
At the end of 2016, MC was unavailable in Italy for

several weeks. As a result, the hospital pharmacy could
not dispense the prescribed MC supply to patients. Dur-
ing this period, two patients appeared agitated and ner-
vous, which could be symptoms of withdrawal (Bonnet
and Preuss 2017). No other patients showed symptoms
that could be attributed to withdrawal.
Certain limitations were noted in the current study.

First, this study was retrospective in nature, hence, only
previously collected data was available for evaluation,
without the ability to evaluate disability with more appro-
priate questionnaires. However, the data was readily col-
lected from self-administered questionnaires, the scores
for which were calculated by a nurse, which were then re-
corded by the physician on the medical report during
follow-up. Moreover, the retrospective nature of the study
may have introduced patient selection bias. Second, po-
tential bias may have occurred regarding patient inclusion
in this study. Only patients with FMS who were resistant
to conventional therapy were enrolled. Thus, further
evaluation of MC treatment in all patients with FMS
would prove meaningful. Third, the use of per protocol
analysis was another limitation of the current study. Since
the intent-to-treat analysis, in which all patient data are
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considered regardless of dropout, was not used during all
observations, the efficacy of MC was limited to patients
who continued the treatment, whereas patients who
dropped out of the study were not considered. The per
protocol analysis may reflect the maximum potential
benefits of a treatment, which could overestimate MC
therapy. Furthermore, the absence of a control group, the
small sample size, use of different MC types, and routes of
administration, also represent additional study limitations.
Both control and placebo groups are required to deter-
mine the beneficial effects of cannabis in patients with
FMS. However, inclusion of a placebo group may be chal-
lenging due to the typical aroma of herbal cannabis; thus,
prior randomized controlled trials have been conducted
with synthetic cannabis (Skrabek et al. 2008; Ware et al.
2010). In fact, a recently randomized placebo-controlled
four-way crossover trial was conducted using a Bedrocan
cannabis variety, which was used after selective removal of
cannabinoids; however, the terpene profile, which is re-
sponsible for the smell and taste of cannabis (Walitt et al.
2016), was retained. The effects of cannabis were evalu-
ated after selective removal was achieved. Another limita-
tion of this study is that some patients were treated with
MC for FMS but had coexisting pain syndromes. Thus,
the treatment effects could have been related to chronic
pain etiologies or comorbidities other than FMS. Add-
itionally, although the questionnaire was not filled out at
the physician’s office, but was self-administered, the
results of the questionnaire were not kept confidential
from the physician. Accordingly, patients could claim that
improvement has occurred in front of a physician (obser-
ver-expectancy effect) or could claim improvement to
continue obtaining the MC prescription. The choice to
evaluate the efficacy of MC therapy in patients with FMS
was related to the fact that treatment of FMS is very chal-
lenging with pharmacological conventional therapy often
unsuccessful; therefore, it is important to share clinical ex-
periences to alleviate pain and improve the quality-of-life
of patients who have few therapeutic options. Collectively,
the results of the current study could not be generalized
to represent all patients with FMS, despite similarities
between the findings of this study and those of others.
Nonetheless, these results suggest that cannabinoids could
be administered as a treatment agent for FMS. However,
as recommended in a recent review (van de Donk et al.
2019), further clinical trials should be conducted.

Conclusions
The current study revealed the positive effects of MC
therapy in some patients with FMS and resistance to
conventional treatment. Thus, cannabinoids may be con-
sidered for FMS treatment, although several side effects
may still occur. Further studies are warranted to confirm
these findings.
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