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Abstract

Indications of cannabis use are numerous although the indication to 
relief pain remains a major research interest and clinical application. 
Studies investigating the effect of herbal cannabis and cannabis-based 
medicine on neuropathic, non-neuropathic pain, acute pain and ex-
perimentally induced pain were reviewed. A search was performed 
in PubMed and Cochrane library for articles published in English be-
tween January 1, 2000 and May 8, 2020. The search terms used were 
related to cannabis and pain in adults. We identified 34 studies, of 
which 30 were randomized controlled clinical trials (RCTs). Varying 
effects were identified from the RCTs, and as expected more promis-
ing effects from non-RCTs. Cannabis-based medications were found 
most effective as an adjuvant therapy in refractory multiple sclero-
sis, and weak evidence was found to support the treatment of cancer 
pain especially in advanced stages. Chronic rheumatic pain showed 
promising results. Adverse events of cannabis-based treatment were 
found to be more frequent with tetrahydrocannabinol herbal strains 
compared to other cannabis-derived products.
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Introduction

Medical cannabis or medical marijuana refers to the use of 
the cannabis plant, parts, extracts, or materials from the plant 
(buds, resin, etc.). Cannabis extracts contain a number of phy-
tocannabinoids comprising tetrahydrocannabinol (THC) and 
cannabidiol (CBD), while extracts with standardized content 
of THC or THC/CBD are better classified as “cannabis-derived 
or -based” [1]. Nabiximols (Sativex®), a registered medical 
cannabis extract, is an example of cannabis-based medicine. 
It is obtained from whole plant extracts and delivers an ap-
proximate equal amount of THC and CBD. It also contains 

trace quantities of some minor cannabinoids (CBs), such as 
cannabichromene, cannabino and cannabigerol [2]. CBs can 
be synthetic, semisynthetic or plant-derived, however, are de-
fined as single pharmaceutical compounds [3]. Dronabinol is 
a plant-derived semi-synthetic CB (THC) and Namisol® is an 
oral tablet containing pure THC (> 98%). Other compounds 
such as modulators of the endocannabinoid system are under 
development.

Cells in damaged tissues produce endocannabinoids 
which are able to modulate pain signals by moderating both 
sensitization and inflammation via the initiation of CB recep-
tors also targeted by THC and CBD [4]. CB1 receptors modu-
late neurotransmitter release in the brain and spinal cord and 
are present in sensory neurons of the dorsal root ganglion and 
trigeminal ganglion and in vital immunological cells, e.g. mac-
rophages. CB2 receptors are expressed at considerable levels 
in cells of hematopoietic origin and very few CB2 receptors 
are present in the tissues of the central nervous system, but 
have seen to increase in response to peripheral nerve damage 
[5]. Endocannabinoids, anandamide and 2-arachidonoyl-sn-
glycerol (2-AG) are produced in damaged tissue by activa-
tion of CB receptors. Anandamide can act as an autocrine or 
paracrine messenger and can be broken down to arachidonic 
acid and ethanolamine or, directly transformed by COX-2 into 
proalgesic prostamides; from here it modulates nociceptive 
signals by activating local CB1 receptors. The 2-AG is formed 
by the hydrolysis of phosphatidylinositol-4,5-biphosphate and 
plays a prominent role in the descending modulation of acute 
pain. Anandamide and 2-AG are recruited during tissue injury 
to provide a first response to nociceptive signals. Hence, the 
endogenous CB system is a key stone in understanding the effi-
cacy of exogenous CBs, e.g. those found in the cannabis plant. 
In summary, the assumed rationale for CBD is whole-body ex-
posure to exogenous CBs to inhibit pain.

The legalization of cannabis for either medical or recrea-
tional use in US and Canada has propelled also the public in-
terest in the use of cannabis products. Herbal cannabis, plant 
derived and synthetic products are proposed for use in a vari-
ety of conditions, but the most researched areas are in the field 
of pain management and multiple sclerosis [6, 7]. Pain relief 
is the most cited reason for cannabis use and a wide-spread 
exists in patient-communities and organizations that cannabis 
has been helpful to their chronic, acute or cancer-related pain 
condition [8]. Despite this, very few countries have approved 
cannabis products for pain management. In the EU, few coun-
tries indicate pain and an indication for herbal cannabis pre-
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scription. Dronabinol is approved for use in cancer pain in 
Denmark and can be prescribed for any type of chronic pain 
in Germany [1].

To understand the effects and harms related to the use of 
cannabis for pain, we conducted an extensive search of the 
published literature and registered clinical trials (Supplemen-
tary Materials 1 and 2, www.jocmr.org).

Methods

One author (RW) searched PubMed, Science Direct and 
Springer for published trials including registered clinical tri-
als on www.clinicaltrials.gov. Keywords and MESH terms 
referenced to cannabis and clinical management of pain were 
employed. In addition, information from registered trials up 
to December 2019 were retrieved and included in this scoping 
review.

We extracted the following data: condition and symptoms, 
year of publication, country, study population, number of pa-
tients, age, gender, weight, outcome measures, effect of treat-
ment, side effects, dosage, administration form (pills, smoking, 
oil, etc.), length of treatment, doses and product/brand.

Results

Herbal cannabis - THC

The effect of smoked herbal cannabis was assessed in two 
studies, both of which are randomized, placebo-controlled and 
double-blinded. Abrams et al assessed the effect of smoking 
cannabis cigarettes on chronic pain in 55 human immunodefi-
ciency virus (HIV)+ patients presenting painful sensory neu-
ropathy. Cannabis cigarettes (3.56% THC) were smoked three 
times a day for 5 days. Significant differences were observed in 
pain intensity and on the percentage of patients achieving 30% 
reduction in pain intensity, when compared to placebo [9]. 
In both studies patients continued their treatment regime for 
painful symptoms. Cannabis treatment with different concen-
trations of THC in the second study was proceeded by a period 
of titrating the most well tolerated dose. The authors found a 
reduction in pain intensity measured by descriptor differential 
scale compared to placebo. Smoking cannabis was well toler-
ated, and most side effects were mild in nature [10].

In another randomized, placebo-controlled, cross-over 
trial, 37 patients with multiple sclerosis were assessed for 
pain reduction after smoking herbal cannabis with 4% THC 
by weight daily. Treatment consisted of smoking a marijuana 
cigarette once a day for 3 days. Smoked cannabis significa-
tively reduces pain scores on a visual analogue scale (VAS) 
compared with placebo [11].

Similarly, short-term effects of inhaled cannabis with dif-
ferent concentrations of THC (1%, 4% and 7%) were assessed 
in 16 patients with painful diabetic peripheral neuropathy. This 
was a randomized, placebo-controlled, cross-over trial. Spon-
taneous and evoked pain scores were measured using a VAS. 
A significant difference was observed between all doses and 

placebo for spontaneous pain, and between high dose and pla-
cebo for evoked pain. Adverse events were reported only for 
high THC doses, which were euphoria and somnolence [12].

In another randomized, placebo-controlled, cross-over 
trial that involved 55 patients with central and peripheral 
neuropathic pain, the effect of smoked cannabis was assessed 
on a VAS. An analgesic response to smoking cannabis was 
observed for both low and high content of THC compared to 
placebo. The response began to reverse within 1 - 2 h after 
the last dose. At the higher dose (7% THC), cognitive effects 
were observed, particularly memory alteration; however, the 
psychoactive effects were minimal [13]. Forty-two subjects 
with central neuropathic pain related to spinal cord injury 
and disease were assessed for pain reduction after a 3-h ses-
sion where patients were delivered vaporized herbal canna-
bis containing 2.9% or 6.7% THC. A significant effect was 
observed on pain intensity measured with an 11-score nu-
merical rating scale (NRS-PI). Different THC concentrations 
did not show a difference in analgesic potency; however, the 
higher doses were associated with psychoactive and subjec-
tive effects [14].

Cannabis-based medicine

Neuropathic pain - THC-CBD combinations

Nabiximol (2.7 mg THC and 2.5 mg CBD/100 µL) was ad-
ministered sublingually in four studies for the treatment of 
multiple sclerosis (MS)-related neuropathic pain. One study, 
a randomized, placebo-controlled, cross-over trial, assessed 
the effect of chronic administration of nabiximol on induced 
neuropathic pain in 18 patients with MS. The patients were 
instructed to self-titrate the active drug without exceeding 48 
sprays during a 24-h period. Comparison with placebo showed 
small but statistically non-significant effects of treatment on 
10-point VAS scores, and no adverse events. Drowsiness, 
slower thinking, or both, as well as dizziness and vertigo were 
more frequently reported in the cannabis group than the pla-
cebo group [15].

In a similar study, 160 patients with MS were randomly 
assigned to placebo or active treatment that consisted of 2.7 
mg THC and 2.5 mg CBD administrated sublingually using 
a spray. Patients were required to self-titrate gradually up to a 
maximum of 120 mg THC and 120 mg CBD per day. Patients 
on active treatment at the end of a 6-week period showed a 
significant reduction of pain assessed by VAS score compared 
to placebo. Intoxication levels were mild and no significant 
difference in the cognition and mood adverse events could be 
detected between groups [16].

Twenty-four patients with a diagnosis of progressive MS 
were assessed in a 4-week treatment course with cannabis-
based medical extract in a randomized, placebo-controlled, 
dose-titrate, parallel-group trial. The drug was administered in 
oral capsules containing 1.5 and 5 mg THC three times a day. 
A minority of patients reached the maximum dose allowed per 
day (24 mg THC) while others received only 15 mg THC/day. 
Pain was reduced when measured with an NRS directly after 
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the administration of cannabis-based medicine in the clinic. 
No serious adverse event during the treatment period was ob-
served [17].

The effect of oral cannabis-based medicines on neuro-
pathic MS patients was assessed in two randomized, placebo-
controlled, parallel-group studies. Both studies were preceded 
by a dose titration phase. Cannabis-based medical extracts 
oral capsules containing 2.5 mg THC and 0.8 - 1.8 mg CBD 
(commercial name Connador) were administered daily for a 
maximum dose of 25 mg/day. The first study had a duration of 
12 weeks maintenance phase. The neuropathic pain assessed 
with category rating scale was significatively improved com-
pared to placebo [18]. Similar doses were used in the second 
study with an additional arm receiving synthetic THC. Data 
on reported pain on an 11-point rating scale showed a signifi-
cant improvement for the two treatment groups compared to 
placebo and no significant treatment-related side effects were 
reported [19].

The effect of nabiximol was assessed in 30 patients with 
diabetic peripheral neuropathy. The doses were not reported; 
however, the total duration of the study was 12 weeks with 2 
weeks dose titration followed by 10 weeks of maintenance. 
The CBD was an adjuvant to pre-existing neuropathic pain 
treatment. When compared to placebo, no statistically signifi-
cant improvement in pain scores was observed [20].

Nabiximol’s effect on neuropathic pain in a 15-week ran-
domized, double-blind, placebo-controlled, parallel-group 
study showed an effect of active treatment measured as the 
30% responder level in favor of active treatment compared to 
placebo. The other outcome-measure, the reduction in mean of 
NRS scores did not reach statistical significance [21]. A similar 
study assessed the effect of nabiximols in 125 patients with pe-
ripheral neuropathic pain. The mean reduction in pain intensity 
score was greater in patients receiving nabiximols compared to 
placebo [22].

A randomized, placebo-controlled, parallel-group trial as-
sessed the effect of nabiximol in MS patients using similar mo-
dalities as the previous mentioned studies on pain modulation. 
Significant pain reduction after a treatment period of 4 weeks 
was found favoring the CBD group. Two patients withdrew 
from the intervention arm, one of whom dropped due to ad-
verse events [23]. A third trial assessed the effect on pain in 
a 14-week duration, randomized, placebo-controlled, parallel-
group study. The effect of nabiximol as an adjuvant treatment 
on MS-related neuropathic pain was assessed. At the end of 
treatment, a small difference in the number of responders at the 
30% improvement level in mean pain NRS score was reported, 
yet not statistically significant. The difference in the incidence 
rate between treatment with CBD and placebo was statistically 
insignificant [24].

Cancer pain

A two-phase study (two studies incorporated in one design) 
assessed the effect on cancer pain not responsive to conven-
tional opioid-based treatment. The active treatment consist-
ed of oromucosal spray of cannabis extract (Sativex) over a 
3-week period. The first phase (study 1) was a conventional 

randomized, placebo-controlled, parallel-group study, while 
the second phase (study 2) was enriched enrolment with a ran-
domized withdrawal design. In study 1, patients were rand-
omized to Sativex or placebo, and in study 2, all patients self-
titrated Sativex over a 2-week period. From here, patients with 
a ≥ 15% improvement from baseline in pain score were then 
randomized 1:1 to Sativex or placebo, followed by a 5-week 
treatment period. Mean change on average pain scores and 
percent improvement did not show a significant difference be-
tween the two groups. Favorable treatment effects were ob-
served only for US patients < 65 years [25].

The effect on chemotherapy-induced neuropathic pain was 
assessed in a pilot, double-blind, placebo-controlled, cross-
over trial. The study was proceeded by a sublingually, self-
titrating phase to find the optimal dose with the total duration 
of 4 weeks. No statistically significant difference between the 
treatment and the placebo groups on the NRS-PI was found 
[26].

A randomized, dose-response, placebo-controlled trail 
concluded that the number of patients reporting analgesia 
significatively differed between placebo and low or medium 
doses of nabiximol (4, 10 and 16 sprays/day), while the 30% 
responder rate primary analysis was not significant for treat-
ment groups. Adverse events were dose-related and the low 
and medium dose group did not differ significatively compared 
to placebo [27].

One hundred seventy-seven patients with cancer pain in-
adequate analgesia were randomly assigned to two treatment 
arms consisting of cannabis extracts and delivered though a 
pump. Mean doses following the titration phase were main-
tained during the 2-week treatment phase. Changes from base-
line in mean pain NRS were significant for the THC-CBD 
group but not for THC group. Drug-related adverse events 
were mild to moderate in severity [28].

Non-neuropathic, non-cancer pain - THC-CBD combination

Fifty-eight patients with rheumatoid arthritis were included in 
this study, a randomized, placebo-controlled, parallel-group 
trial. Patients self-administered nabiximol containing fixed 
doses of THC-CBD for a period of 5 weeks. This was a dose-
titration study with a maximum of six actuations allowed, ac-
cording to individual response. Compared to placebo CBD 
significatively reduced pain on movement (NRS) and pain at 
rest. No withdrawals or adverse events were reported for the 
cannabis-based medicine group [2].

Non-neuropathic, non-cancer pain - THC

A single dose of 8 mg THC (Namisol®) had no effect on pain 
VAS scores in a group of 56 patients with acute pancreatitis 
and abdominal pain when compared to active placebo group 
(diazepam) [29].

In an 8-week study including 50 patients with medical 
condition related to chronic abdominal pain such as post-sur-
gery and chronic pancreatitis, oral THC (Namisol®) was not 
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found statistically significant to placebo in pain reduction at 
the end of treatment [30].

Acute pain - THC

Only one study reported on acute pain. This was a randomized, 
placebo-controlled, parallel-group study involving 40 women 
undergoing elective abdominal hysterectomy. During the sec-
ond postoperative day, after discontinuation of pain medica-
tions, participants were administered either THC or placebo in 
the form of oral capsules (5 mg). Six hours after active treat-
ment, there was no difference in mean VAS scores or summed 
pain intensity difference scores at movement and rest. There 
was no difference in the number of adverse events apart from 
increased awareness of surroundings in the THC group [31].

Non-randomized controlled trials

Neuropathic pain - cannabis-based medicine

Two non-randomized controlled trials assessed the effect of 
nabiximols, oral spray on neuropathic pain [16, 32]. Nabixi-
mol is a cannabis extract containing fixed doses of THC-CBD, 
THC or CBD and is delivered though a pump, each actuation 
delivering 2.7 mg THC and 2.5 mg CBD. Patients self-titrated 
the optimal dose with 48 actuations allowed in 24 h period. 
Both studies used a placebo as a control group. The NRS 
scores differed significantly between control and placebo for 
the THC and CBD group but not for the extract containing 
both CBs [16].

Non-controlled trials - cancer pain - nabiximol

Johnson et al conducted a follow-up study (single arm, open 
label) to investigate the long-term effects and tolerability of 
cannabis-based medical extract (nabiximol, oral spray) in 43 
patients with cancer-related pain and inadequate analgesia 
[33]. Patients continued taking previous prescribed medica-
tion for pain relief. THC and THC/CBD optimal doses were 
self-titrated during a preliminary phase. Brief pain inventory-
short form scores decreased continuously from baseline com-
pared to all time points suggesting an improvement in pain 
with time. Treatment-related adverse events were dizziness, 
nausea, vomiting, dry mouth, somnolence and confusion in 
the THC/CBD group and dizziness, headache and an episode 
of memory impairment in the THC group. Long-term use was 
well tolerated, and patients do not increase the dose overtime 
of other pain-relieving medications.

Experimentally induced pain - THC

Thirty healthy volunteers, marijuana smokers, were recruited 
in this individually randomized placebo-controlled cross-over 
trial. Both marijuana strengths (1.98% or 3.56% THC) and 

high dronabinol dose (20 mg) decreased reported pain com-
pared to placebo. Both dronabinol doses and low strength 
herbal cannabis increased pain tolerance compared to placebo. 
However, dronabinol produced a longer-lasting analgesic ef-
fect. In addition, dronabinol produced lower ratings of abuse-
related subjective effects than smoked cannabis [34].

In a randomized, placebo-controlled, cross-over trial in-
cluding 15 healthy volunteers, the effect of smoked cannabis 
with different concentrations (2%, 4% and 8%) was assessed 
on VAS. Forty-five minutes after the experimental induction 
of pain, high and medium concentrations of herbal cannabis 
compared with placebo were effective in reducing capsaicin-
induced pain intensity levels [12].

Kraft et al investigated the effect of oral THC capsules 
(20 mg/once) in 18 healthy females. This was a randomized, 
placebo-controlled, cross-over trial. The control group was an 
active placebo receiving diazepam. There was no difference in 
pain level between THC group and active placebo measured 
with VAS [35].

Registered clinical trials without results - THC or CBD

Of the registered clinical trials, we identified 30 randomized, 
controlled trials and five non-controlled trial. Among the con-
trolled clinical trials, 20 were randomized parallel-group and 
10 were individually randomized cross-over trials. In the ma-
jority of trials, placebo was used as a control group, and only 
seven trials used an active comparator. The most studied types 
of pain are neuropathic pain and cancer pain. The most preva-
lent cannabis product is herbal cannabis (11 trials) with various 
concentrations of THC, CBD, or both. Route of administration 
for herbal cannabis is inhalation either smoked or vaporized. 
Cannabis extract with different concentrations of THC and 
other CBs apparently non-commercially available were con-
sidered in five trials. Nabiximol, a cannabis-based medicine 
with standardized CBs concentrations, was considered in three 
trials. Single CBs (THC or CBD) were considered in seven 
trials; three were non-commercial products while the rest were 
nabilone, dronabinol and Namisol. Outcome measures varied 
significantly between trials. Most non-randomized trials were 
single-arm, open-label with duration varying from 9 days to 
6 months and one was an observational study, a prospective 
cohort. Two assessed the effect of cannabis on neuropathic 
pain (HIV and chemotherapy-related), two cancer pain and 
one pain without further specifications. The cannabis products 
considered for cancer pain were herbal cannabis - inhalation 
and/or smoked - and cannabis extract and/or oral. For neuro-
pathic pain herbal cannabis either inhalation or vaporized and 
cannabis-based medical extract - nabiximol, an oromucosal 
spray, were considered. Pain was assessed with the NRS-PI, 
VAS and brief pain inventory-short form.

Discussion

Cannabis has been medically deployed for a myriad of condi-
tions, although the majority of trials and scientific literature 
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cover the indication and effect of cannabis on pain.
In this scoping review, we identified 34 published clini-

cal trials with the majority being controlled trials: 30 rand-
omized controlled trials, three non-randomized trials and one 
non-controlled trial. The randomized clinical trials were either 
parallel-group or cross-over trial, the majority used a placebo 
as a control group and only two used an active placebo group 
with diazepam [30, 35]. Most studies included more than one 
treatment arm, e.g., for herbal cannabis different strains with 
varying concentrations of THC, or single CB extracts and a 
combination THC-CBD. The cannabis products were in most 
of the cases used as an adjuvant to current analgesic treat-
ment. A large heterogeneity existed regarding the drugs, doses, 
routes, frequencies, populations, comparison drugs and out-
comes across studies.

The most studied indication within the trials was neuro-
pathic pain in MS patients. In summary, the existing evidence 
suggests that cannabis is effective for neuropathic pain associ-
ated with this condition when cannabis is compared to pla-
cebo. The effects of cannabis on neuropathic pain associated 
with other conditions such as HIV, diabetic pain, post-surgical 
pain, post trauma and peripheral neuropathic pain were also 
assessed in a minority of studies, also with promising effects 
of cannabis for the relief of pain. The effects of herbal canna-
bis with various concentrations of THC and nabiximols were 
considered for neuropathic pain in conditions such as central 
and peripheral neuropathy and post-surgical pain, etc. All stud-
ies but one [31] showed a positive effect of cannabis on pain 
management compared to placebo. Namisol, a cannabis-based 
medicine containing pure THC derived from a semi-synthetic 
product, showed improvement in the treatment group when 
compared to placebo or active control for the treatment of ab-
dominal pain [29, 30].

Two short-term studies (5 days) also assessed the effect of 
herbal (vaporized and smoked) cannabis in neuropathic pain in 
HIV patients [9, 10]. Herbal cannabis with different THC con-
centrations was effective in pain control related to diabetes as 
reported by two studies [12, 20]. Cancer pain was assessed in 
three randomized, controlled trial and one non-controlled trial. 
All studies administered nabiximols in the form of sublingual 
spray for short-term period of several weeks. Mixed results 
were provided. Fallon et al (2017) reported primary outcome 
measure for pain was percent improvement from baseline to 
the end of treatment in average pain NRS score, the authors 
found no improvement, and the treatment group performed 
worse compared to placebo [25].

This review also examined different treatment methods 
and their effects on various types of pain. Inhaled or smoked 
THC was investigated in painful sensory neuropathy in HIV 
patients, in MS and diabetic peripheral neuropathy as well as 
patients with central and neuropathic pain. These showed good 
tolerance with minor side effects that increased with the in-
crease in THC dose. The adverse events ranged from minor 
side effects to psychoactive, euphoria and memory alteration in 
some patients. THC showed no significant difference from pla-
cebo and active placebo groups when it was administered as a 
single dose oral - Namisol® - in patients with acute pancreatitis 
and abdominal pain or patients with medical condition related 
to chronic abdominal pain such as post-surgery and chronic 

pancreatitis. Dronabinol was found to be more effective than 
smoking THC as marijuana in decreasing pain sensitivity, and 
it was associated with less abuse-related effects than smoking.

Combinations of THC and CBD were also reviewed to 
show significant changes from baseline in pain NRS compared 
to THC alone. They showed mild to severe adverse events. 
While nabiximol containing fixed dose of THC and CBD 
showed more pain control compared to placebo.

Most studies included in this review reported no serious 
adverse event associated with treatment, although it must be 
acknowledged that adverse events are not systematically re-
ported. Also, most of the studies reviewed were short-term 
with one exception that continued for 1 year. A previous sys-
tematic review, focusing on the harmful effects of cannabis 
use, found that 96.6% of the harmful effects of cannabis use 
are not serious [36]. Another systematic review and meta-anal-
ysis suggest that oral and oromucosal routes administration of 
cannabis-based medicine is more frequently associated with 
adverse events when compared to inhaled cannabis. Higher 
THC herbal strains may be more effective for pain control but 
are also more frequently associated with adverse event. Study-
ing the psychoactive effects of the long-term use of cannabis is 
highly recommended in order to efficiently weigh the health-
care outcomes of such medication.

The production and commercial application of cannabis 
products have increased dramatically in the recent decade. In 
this review, an overwhelming part of the studies employed 
nabiximols (https://www.gwpharm.com/) as an active admin-
istration and studies examining either THC in spray or CBD 
as oral drop (https://www.eirhealth.com) were sparsely cov-
ered. Moreover, a significant number of studies commissioned 
“self-titrating” regimes, e.g., patients administering the dosage 
until fit for the individual. The methods covering these self-
administration designs were most often unclearly described 
and dose-effect relationships are warranted. To investigate the 
effect of dose-response regimes, future studies could prefer-
ably include relevant electronic tools such as, MyDosage.com 
[37], a CBD management application.

Noticeably, we identify a vast number of studies that re-
port a positive effect of CBD and THC, no controlled clinical 
trials with adequate placebo investigated CBD without THC 
(being the psychoactive compound). Hence, this remains to be 
studied although the demand for such is seeing a huge increase 
projected to be 20 millions USD in sales by 2024 [38]. Re-
cently, it is announced that EirHealth is planning a randomized 
controlled trial addressing the effect of CBD vs. placebo [39]. 
A recent promising in vitro and murine model study showed 
promising effects of CBD and significantly decreased pain in 
the animals [40].

For the clinician, it is noteworthy to consider pros and 
cons of administering non-steroidal anti-inflammatory drugs 
(NSAIDs) compared with CBD. NSAIDs are extensively rec-
ommended to treat pain and while known to have moderate ef-
fect on pain they have also been associated with serious adverse 
events affecting the gastrointestinal, cardiovascular and renal 
systems. These very serious and potential lethal complications 
have not been reported for cannabis products although the ef-
fect of cannabis is still to be proven as efficient as NSAIDs. 
To summarize, cannabis has a highly promising role on the 
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treatment of chronic pain with an acceptable safety-profile, but 
still lacks the evidence of the high efficacy of NSAIDs. In fu-
ture regimes, it is quite likely that cannabis products are to be 
adjuvant therapy to well-known drugs.

For the clinician, the absorption, metabolism and excre-
tion should be known also for physicians treating patients with 
severe renal or hepatic disease. Notably, CBs administered 
through inhalation exhibit similar pharmacokinetics to those 
administered intravenously and within 3 - 10 min peak plasma 
concentrations of THC and CBD are observed [41]. Similarly 
it should be known that the metabolism of both THC and CBS 
relies primarily on liver function although the fate and activity 
of the metabolites of CBD are still to be understood. Hence, 
physicians treating patients with severe liver-malfunction 
should be careful whereas CBs can be more limply adminis-
tered to patients with renal disease.

Within the limitations of this review, it can be conclud-
ed that there is an available evidence for the effectiveness of 
THC, CBD or the combination as an adjunct to standard pain 
medications in patients with refractory MS. More information 
is needed on drug performance when compared to standard 
treatment and on an optimal dose for effectiveness and toler-
ability. There is minor evidence that cannabis and short-term 
use of inhaled herbal cannabis is effective in the treatment of 
neuropathic pain for different neurological and orthopedic 
conditions such as, post-traumatic pain, central and perihelial 
neuropathy, etc. Limited evidence is available to support the 
use of cannabis for the treatment of cancer pain mostly in pa-
tients with advanced stages of disease. We report promising 
results within cannabis and rheumatic pain relief.
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Suppl 1. Characteristics Outcomes and Conclusion of All In-
cluded Studies.
Suppl 2. Registered Clinical Trials With No Results.

Acknowledgments

None to declare.

Financial Disclosure

The review was funded by Nordic Cannabis Research Institute 
(https://www.ncrinstitute.com/).

Conflict of Interest

None to declare.

Author Contributions

RW conducted the search and dataextraction and drafted the 

first version of the manuscript. RH approved and proofread the 
manuscript.

Data Availability

The data supporting the findings of this study are available 
from the corresponding author upon reasonable request.

References

1. Krcevski-Skvarc N, Wells C, Hauser W. Availability and 
approval of cannabis-based medicines for chronic pain 
management and palliative/supportive care in Europe: A 
survey of the status in the chapters of the European Pain 
Federation. Eur J Pain. 2018;22(3):440-454.

2. Blake DR, Robson P, Ho M, Jubb RW, McCabe CS. Pre-
liminary assessment of the efficacy, tolerability and safety 
of a cannabis-based medicine (Sativex) in the treatment 
of pain caused by rheumatoid arthritis. Rheumatology 
(Oxford). 2006;45(1):50-52.

3. Fine PG, Rosenfeld MJ. The endocannabinoid system, 
cannabinoids, and pain. Rambam Maimonides Med J. 
2013;4(4):e0022.

4. Calignano A, La Rana G, Loubet-Lescoulie P, Piomelli 
D. A role for the endogenous cannabinoid system in the 
peripheral control of pain initiation. Prog Brain Res. 
2000;129:471-482.

5. Guindon J, Hohmann AG. The endocannabinoid sys-
tem and pain. CNS Neurol Disord Drug Targets. 
2009;8(6):403-421.

6. Pratt M, Stevens A, Thuku M, Butler C, Skidmore B, Wie-
land LS, Clemons M, et al. Benefits and harms of medical 
cannabis: a scoping review of systematic reviews. Syst 
Rev. 2019;8(1):320.

7. Larsen C, Shahinas J. Dosage, efficacy and safety of can-
nabidiol administration in adults: a systematic review of 
human trials. J Clin Med Res. 2020;12(3):129-141.

8. Hill KP, Palastro MD, Johnson B, Ditre JW. Cannabis 
and pain: a clinical review. Cannabis Cannabinoid Res. 
2017;2(1):96-104.

9. Abrams DI, Jay CA, Shade SB, Vizoso H, Reda H, Press 
S, Kelly ME, et al. Cannabis in painful HIV-associated 
sensory neuropathy: a randomized placebo-controlled 
trial. Neurology. 2007;68(7):515-521.

10. Ellis RJ, Toperoff W, Vaida F, van den Brande G, Gon-
zales J, Gouaux B, Bentley H, et al. Smoked medicinal 
cannabis for neuropathic pain in HIV: a randomized, 
crossover clinical trial. Neuropsychopharmacology. 
2009;34(3):672-680.

11. Corey-Bloom J, Wolfson T, Gamst A, Jin S, Marcotte TD, 
Bentley H, Gouaux B. Smoked cannabis for spasticity in 
multiple sclerosis: a randomized, placebo-controlled trial. 
CMAJ. 2012;184(10):1143-1150.

12. Wallace MS, Marcotte TD, Umlauf A, Gouaux B, Atkin-
son JH. Efficacy of inhaled cannabis on painful diabetic 
neuropathy. J Pain. 2015;16(7):616-627.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org350

Clinical Trials With Cannabis J Clin Med Res. 2020;12(6):344-351

13. Wilsey B, Marcotte T, Tsodikov A, Millman J, Bentley H, 
Gouaux B, Fishman S. A randomized, placebo-controlled, 
crossover trial of cannabis cigarettes in neuropathic pain. 
J Pain. 2008;9(6):506-521.

14. Wilsey B, Marcotte TD, Deutsch R, Zhao H, Prasad 
H, Phan A. An Exploratory Human Laboratory Experi-
ment Evaluating Vaporized Cannabis in the Treatment of 
Neuropathic Pain From Spinal Cord Injury and Disease. 
J Pain. 2016;17(9):982-1000.

15. Conte A, Bettolo CM, Onesti E, Frasca V, Iacovelli E, 
Gilio F, Giacomelli E, et al. Cannabinoid-induced effects 
on the nociceptive system: a neurophysiological study in 
patients with secondary progressive multiple sclerosis. 
Eur J Pain. 2009;13(5):472-477.

16. Wade DT, Makela P, Robson P, House H, Bateman C. Do 
cannabis-based medicinal extracts have general or spe-
cific effects on symptoms in multiple sclerosis? A double-
blind, randomized, placebo-controlled study on 160 pa-
tients. Mult Scler. 2004;10(4):434-441.

17. van Amerongen G, Kanhai K, Baakman AC, Heuberger 
J, Klaassen E, Beumer TL, Strijers RLM, et al. Effects 
on spasticity and neuropathic pain of an oral formula-
tion of delta9-tetrahydrocannabinol in patients withpro-
gressive multiple sclerosis. Clin Ther. 2018;40(9):1467-
1482.

18. Zajicek JP, Hobart JC, Slade A, Barnes D, Mattison PG, 
MUSEC Research Group. Multiple sclerosis and extract 
of cannabis: results of the MUSEC trial. J Neurol Neuro-
surg Psychiatry. 2012;83(11):1125-1132.

19. Zajicek JP, Sanders HP, Wright DE, Vickery PJ, Ingram 
WM, Reilly SM, Nunn AJ, et al. Cannabinoids in mul-
tiple sclerosis (CAMS) study: safety and efficacy data 
for 12 months follow up. J Neurol Neurosurg Psychiatry. 
2005;76(12):1664-1669.

20. Selvarajah D, Gandhi R, Emery CJ, Tesfaye S. Rand-
omized placebo-controlled double-blind clinical trial of 
cannabis-based medicinal product (Sativex) in painful 
diabetic neuropathy: depression is a major confounding 
factor. Diabetes Care. 2010;33(1):128-130.

21. Serpell M, Ratcliffe S, Hovorka J, Schofield M, Taylor 
L, Lauder H, Ehler E. A double-blind, randomized, pla-
cebo-controlled, parallel group study of THC/CBD spray 
in peripheral neuropathic pain treatment. Eur J Pain. 
2014;18(7):999-1012.

22. Nurmikko TJ, Serpell MG, Hoggart B, Toomey PJ, Mor-
lion BJ, Haines D. Sativex successfully treats neuropathic 
pain characterised by allodynia: a randomised, double-
blind, placebo-controlled clinical trial. Pain. 2007;133(1-
3):210-220.

23. Rog DJ, Nurmikko TJ, Friede T, Young CA. Randomized, 
controlled trial of cannabis-based medicine in central pain 
in multiple sclerosis. Neurology. 2005;65(6):812-819.

24. Langford RM, Mares J, Novotna A, Vachova M, No-
vakova I, Notcutt W, Ratcliffe S. A double-blind, ran-
domized, placebo-controlled, parallel-group study of 
THC/CBD oromucosal spray in combination with the 
existing treatment regimen, in the relief of central neuro-
pathic pain in patients with multiple sclerosis. J Neurol. 
2013;260(4):984-997.

25. Fallon MT, Albert Lux E, McQuade R, Rossetti S, 
Sanchez R, Sun W, Wright S, et al. Sativex oromucosal 
spray as adjunctive therapy in advanced cancer patients 
with chronic pain unalleviated by optimized opioid ther-
apy: two double-blind, randomized, placebo-controlled 
phase 3 studies. Br J Pain. 2017;11(3):119-133.

26. Lynch ME, Cesar-Rittenberg P, Hohmann AG. A double-
blind, placebo-controlled, crossover pilot trial with exten-
sion using an oral mucosal cannabinoid extract for treat-
ment of chemotherapy-induced neuropathic pain. J Pain 
Symptom Manage. 2014;47(1):166-173.

27. Portenoy RK, Ganae-Motan ED, Allende S, Yanagihara 
R, Shaiova L, Weinstein S, McQuade R, et al. Nabiximols 
for opioid-treated cancer patients with poorly-controlled 
chronic pain: a randomized, placebo-controlled, graded-
dose trial. J Pain. 2012;13(5):438-449.

28. Johnson JR, Burnell-Nugent M, Lossignol D, Ganae-Mo-
tan ED, Potts R, Fallon MT. Multicenter, double-blind, 
randomized, placebo-controlled, parallel-group study of 
the efficacy, safety, and tolerability of THC:CBD extract 
and THC extract in patients with intractable cancer-relat-
ed pain. J Pain Symptom Manage. 2010;39(2):167-179.

29. de Vries M, Van Rijckevorsel DC, Vissers KC, Wild-
er-Smith OH, Van Goor H. Single dose delta-9-tetrahy-
drocannabinol in chronic pancreatitis patients: analgesic 
efficacy, pharmacokinetics and tolerability. Br J Clin 
Pharmacol. 2016;81(3):525-537.

30. de Vries M, van Rijckevorsel DCM, Vissers KCP, Wilder-
Smith OHG, van Goor H. Tetrahydrocannabinol does not 
reduce pain in patients with chronic abdominal pain in 
a phase 2 placebo-controlled study. Clin Gastroenterol 
Hepatol. 2017;15(7):1079-1086 e1074.

31. Buggy DJ, Toogood L, Maric S, Sharpe P, Lambert DG, 
Rowbotham DJ. Lack of analgesic efficacy of oral del-
ta-9-tetrahydrocannabinol in postoperative pain. Pain. 
2003;106(1-2):169-172.

32. Notcutt W, Price M, Miller R, Newport S, Phillips C, 
Simmons S, Sansom C. Initial experiences with medici-
nal extracts of cannabis for chronic pain: results from 34 
'N of 1' studies. Anaesthesia. 2004;59(5):440-452.

33. Johnson JR, Lossignol D, Burnell-Nugent M, Fallon MT. 
An open-label extension study to investigate the long-
term safety and tolerability of THC/CBD oromucosal 
spray and oromucosal THC spray in patients with termi-
nal cancer-related pain refractory to strong opioid analge-
sics. J Pain Symptom Manage. 2013;46(2):207-218.

34. Cooper ZD, Comer SD, Haney M. Comparison of the 
analgesic effects of dronabinol and smoked marijuana 
in daily marijuana smokers. Neuropsychopharmacology. 
2013;38(10):1984-1992.

35. Kraft B, Frickey NA, Kaufmann RM, Reif M, Frey R, Gus-
torff B, Kress HG. Lack of analgesia by oral standardized 
cannabis extract on acute inflammatory pain and hyper-
algesia in volunteers. Anesthesiology. 2008;109(1):101-
110.

36. Wang T, Collet JP, Shapiro S, Ware MA. Adverse effects 
of medical cannabinoids: a systematic review. CMAJ. 
2008;178(13):1669-1678.

37. Mydosage. https://www.mydosage.com.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 351

Haleem et al J Clin Med Res. 2020;12(6):344-351

38. BDSA. https://bdsa.com/u-s-cbd-market-anticipated-to-
reach-20-billion-in-sales-by-2024/.

39. Eirhealth. https://www.eirhealth.com/.
40. Verrico CD, Wesson S, Konduri V, Hofferek CJ, Vazquez-

Perez J, Blair E, Dunner K, Jr., et al. A randomized, dou-

ble-blind, placebo-controlled study of daily cannabidiol 
for the treatment of canine osteoarthritis pain. Pain. 2020.

41. Lucas CJ, Galettis P, Schneider J. The pharmacokinetics 
and the pharmacodynamics of cannabinoids. Br J Clin 
Pharmacol. 2018;84(11):2477-2482.


