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Abstract  For  centuries,  cannabis  has  been  used  with  many  different  purposes,  including
medicinal  use,  usually  bypassing  any  formal  approval  process.  However,  during  the  last  decade,
interest in  cannabis  in  medicine  has  been  increasing,  and  several  countries,  including  the  United
States and  Canada,  have  produced  their  own  legislation  about  marihuana  and  cannabis-based
medicines.  Because  of  this,  interest  in  research  has  been  increasing  and  evidence  about  its  medi-
cal effects  is  becoming  necessary.  We  conducted  a  review  examining  the  evidence  of  cannabis  in
pain. Cannabis  had  been  shown  to  be  useful  in  acute  and  chronic  pain,  however  recently,  these
results have  been  controverted.  Within  the  different  types  of  chronic  pain,  it  has  a  weak  evi-
dence for  neuropathic,  rheumatic  pain,  and  headache,  modest  evidence  for  multiple  sclerosis
related pain,  and  as  adjuvant  therapy  in  cancer  pain.  There  is  no  strong  evidence  to  recommend
cannabis  in  order  to  decrease  opioids  in  patients  with  chronic  use.  Even  though  cannabis-based
medications  appear  to  be  mostly  safe,  mild  adverse  effects  are  common;  somnolence,  sedation,
amnesia, euphoric  mood,  hyperhidrosis,  paranoia,  and  confusion  may  limit  the  use  of  cannabis
in clinical  practice.  Risks  have  not  been  systematically  analyzed.  Special  concern  arises  on  how
adverse effect  might  affect  vulnerable  population  such  as  elderly  patients.  More  research  is
needed in  order  to  evaluate  benefits  and  risks,  as  well  as  the  ideal  administration  route  and
dosages. As  cannabis  use  increases  in  several  countries,  answers  to  these  questions  might  be
coming soon.
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or  centuries,  cannabis  has  been  used  with  many  different
urposes,  including  medicinal  use.1 The  Shennong  Ben  Cao
ing  encyclopedia,  which  dates  back  to  2900  BC  in  China,
ecommended  the  seeds  as  treatment  for  pain,  constipation
nd  malaria.2 Additionally,  the  plant  was  used  along  with
ine  to  create  an  anesthetic  effect  for  patients  undergoing

urgery.3 Around  1000  AC,  cannabis  flowers  became  popu-
ar  in  India,  providing  analgesia,  hypnotic,  antispasmodic,
nd  anti-inflammatory  effects.4 In  the  21st century,  cannabis
egan  to  be  explored  by  Western  medicine,  however  only
lant  extracts  were  used,1 and  active  ingredients,  both  from
eaves  and  flowers  were  isolated.5 During  the  20th  century,
he  endocannabinoid  system  was  further  understood  and  in
he  3rd edition  of  the  US  Pharmacopoeia,  in  1851,  cannabis
as  included  as  a  treatment  for  gout,  rheumatism,  tetanus,
holera,  hysteria,  depression,  delirium  tremens,  and  uter-
ne  bleedings.5 Cannabis  was  available  in  the  US  pharmacies
ince  1845  and  was  available  in  British  pharmacies  for  over  a
entury,6 however,  because  of  the  rise  of  concerns  by  its  psy-
hotropic  effects,  it  was  removed  from  the  US  Pharmacopeia
n  1941.7 In  1976,  the  United  States  Controlled  Substances
ct  classified  cannabis  as  a  Schedule  I  drug,  meaning  it  had
o  acceptable  medical  use  and  high  potential  for  abuse.1

During  the  last  decade,  interest  in  cannabis  in  medicine
as  been  increasing,  and  several  countries,  including  United
tates  and  Canada,  have  produced  their  own  legislation
bout  marihuana  and  cannabis-based  medicines.8 In  2017,
8  states  and  the  District  of  Columbia  allowed  medical  use
f  cannabis,  and  8  states  and  the  District  of  Columbia  have
egalized  its  recreational  use.9 Similarly,  Health  Canada  has
ranted  access  to  cannabis  medical  uses  since  1999  and
y  2013,  more  than  37,000  patients  had  been  treated  with
annabis  for  different  conditions.10 In  Germany,  physicians
ay  prescribe  cannabinoids  with  costs  covered  by  health

nsurances  for  patients  with  severe  diseases,  and  no  alter-
ative  treatment  options.11

During  recent  years,  interest  in  the  use  of  cannabis  in
linical  practice  has  being  of  growing.  Additionally,  changes
n  the  legislation  of  several  countries  have  been  made.
ecause  of  this,  there  is  a  current  need  for  reviewing  the
vidence  in  order  to  keep  practitioners  with  up-to-date
nowledge.  This  review  concentrates  on  its  evidence  for
ain  control.

ethods

n  April  2nd,  2020,  a  search  in  PubMed  was  performed
ith  the  following  terms:  “Pain”[Mesh]  OR  “Pain”  OR
Acute  pain”[Mesh]  OR  “Pain  management”[Mesh]  OR
Chronic  pain”[Mesh]  OR  “Cancer  pain”[Mesh]  OR  “Pain,
ntractable”[Mesh]  OR  “Neuralgia”[Mesh]  OR  “Neuralgia”
R  “Arthralgia”[Mesh]  OR  “Arthralgia”  OR  “Fibromyal-
ia”[Mesh]  OR  “Fibromyalgia”

AND
”Cannabis”[Mesh]  OR  “Hemp  plant”[Mesh]  OR  “Marijuana
moking”[Mesh]  OR  “Marijuana  Abuse”[Mesh]  OR  ‘‘Hashish
il’’[Supplementary  Concept]  OR  “Cannabinoids”[Mesh]  OR
Cannabinol”[Mesh]  OR  “Cannabidiol”[Mesh]  OR  “Dronabi-
ol”[Mesh]  OR  “Tetrahydrocannabinol”  OR  “Cannabis”  OR
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Marihuana”  OR  “Marijuana”  OR  “CBD”  OR  “THC”  OR
Cannabinol”  OR  “Cannabinoids”  OR  ‘‘Cannabidiol’’  OR
Dronabinol”  OR  “Bhang”  OR  “Hemp”  OR  “Hashish”  OR
‘Ganja”.

No  publication  date  or  language  limits  were  used.  All
he  references  retrieved  were  evaluated  analyzing  title  and
bstract,  excluding  irrelevant  studies,  and  considering  for
urther  review  those  which  dealt  specifically  with  cannabis
nd  any  type  of  pain.  The  different  topics  of  this  review
ere  distributed  in  the  group,  and  each  reviewer  selected
ither  systematic  reviews,  if  available,  or  clinical  trials.  A
entral  pre-designed  Excel-based  database  was  constructed,
lassifying  studies  according  to  research  design,  specific
edical  condition  considered,  outcomes  measured,  sample

omposition,  comparator,  dose,  and  administration  route.
ll  authors  participated  in  structuring  the  review,  selecting
he  subtopics,  and  drafting  the  manuscript.

esults

he  initial  search  yielded  9,610  references.  The  title  and
bstract  of  all  of  them  were  reviewed  by  one  author  (CPR)
ooking  for  marijuana  or  cannabis-based  drugs  for  the  treat-
ent  of  any  type  of  pain  on  humans  or  animals;  5,742

rticles  were  considered  irrelevant  and  were  excluded  in
his  phase.  Articles  reviewing  the  use  of  marijuana  or
annabis-based  drugs  for  the  treatment  of  any  symptom
ifferent  from  pain  were  excluded.  After  this,  3,818  arti-
les  were  retrieved  on  title  and  abstract,  111  articles  were
ncluded  for  this  review.

annabis  and  pain

he  cannabis  plant  contains  around  60  cannabinoids.12

annabinoids  are  endogenous  or  exogenous  compounds  that
ave  activity  on  the  cannabinoid  receptors13;  there  are
hree  types  of  cannabinoids:  phytocannabinoids  (derived
rom  plants  such  as  nabiximols),  endocannabinoids  (endoge-
ous  compounds  as  anandamide  and  2-arachidonulglycerol
2-AG)),  and  synthetic  cannabinoids  (dronabinol  and
abilone).6 The  principal  cannabinoids  found  on  the
annabis  plant  are  delta-9-tetrahydrocannabinol  (THC),
annabidiol  (CBD)  and  cannabinol  (CBN).14,15 There  are
hree  drugs  now  commercially  available  that  can  activate
he  cannabinoid  system,  and  which  are  the  focus  of  this
eview:  Cesamet® (nabilone),  Marinol® (THC  +  dronabinol)
nd  Sativex® (THC  +  CBD).  The  half-life  of  cannabinoids  on
he  distribution  phase  is  about  half  an  hour,  however,  the
alf-life  of  the  terminal  phase  is  longer,  with  an  average  of
0  hours.6,16 CBD  alone  was  not  included  in  the  review.

Sativex® (or  Nabiximols® in  the  US)  is  a  cannabis-based
pray  that  combines  THC  which  acts  as  a  partial  agonist  for
he  CB1  receptor  with  CBD,  which  acts  as  a  cannabinoid
ystem  modulator.17 It  has  been  approved  for  spasticity  in
ultiple  sclerosis  (MS)  in  some  European  countries  and  in
anada,  in  where  it  has  also  been  approved  for  neuropathic
nd  cancer  pain.18 Marinol©  (Dronabinol)  is  a  synthetic  form

f  THC  approved  by  the  FDA  for  treating  nausea  and  vomit-
ng  resulting  from  chemotherapy.17 Nabilone  (Cesamet®)  is  a
ynthetic  analogue  of  THC,  approved  in  the  US  and  the  UK  for
hemotherapy  or  cancer  pain-related  vomiting.  This  review
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xamines  the  role  of  these  cannabinoids  in  the  treatment  of
ifferent  types  of  pain.

harmacology  of  cannabis

he  endocannabinoid  system  is  found  throughout  the  human
ody,  usually  associated  with  neuronal  tissue,  but  also
xpanded  through  other  organs  and  systems  as  skin,  bone,
oints,  and  hematopoietic  defense  cells.12 This  lipid  sig-
aling  system  modulates  pain,  mood,  appetite,  promotion
f  sleep,  emesis,  memory,  immunity,  cell  development,
he  cardiovascular  system,  and  the  ‘‘fight  or  flight’’
henomenon.19---21 These  are  interesting  targets  for  many
herapeutic  options,  however,  the  understanding  of  the
ndocannabinoid  system  is  very  recent  and  started  with  the
dentification  of  the  cannabinoid  receptors  CB1  and  CB2  dur-
ng  the  1980s  and  the  identification  of  its  ligands.22 The
est  characterized  endogenous  ligands  (endocannabinoids)
re  the  2-arachidonoyl  glycerol  (2-AG)  andarachidonoyl
thanolamide  (anandamide,  AEA).20 These  are  derived
rom  the  arachidonic  acid  and  are  produced  during  the
nflammation  triggered  by  tissue  injury  or  following  a  pre-
ynaptic  neuronal  trigger.8 This  ligands  downregulate  pain
nd  inflammatory  response.8 Exogenous  ligands,  such  as  phy-
ocannabinoids  and  pharmaceutical  preparations,  can  also
ind  to  these  receptors.23,24

Pain  is  a  subjective  experience  that  is  composed  by  sen-
ory,  physiological,  motivational,  cognitive,  and  affective
actors.25 The  three  main  pain  systems  are  nociceptive,  neu-
opathic,  and  central.1 Nociceptive  pain  is  due  to  tissue
amage,  and  is  usually  described  as  throbbing,  aching,  or
harp  pain.  It  is  usually  related  with  immune  cells  secret-
ng  cytokines  such  as  histamine,  serotonin,  prostaglandin,
nd  bradykinin  on  the  lesion  and  injury  signals  carried  by

 and  A  gamma  peripheral  nerve  fibers  to  dorsal  root  gan-
lia,  up  to  the  thalamus,  and  then  to  the  cerebral  cortex.26

ociceptive  pain  has  the  importance  of  warning  the  individ-
al  about  danger.1 Neuropathic  pain  is  caused  by  damage  to
he  nerves,  which  trigger  inaccurate  pain  messages  to  the
halamus  and  the  cortex,27 and  centralized  pain  results  as
mplification  of  peripheral  system  due  to  persistent  central
ervous  dysfunction.28

Pain  is  a  complex  process  modulated  by  many  subjective
actors,  which  makes  it  difficult  to  create  simple  phar-
aceutical  targets.  Cannabis  is  rarely  the  first  drug  used

o  treat  pain,  as  patients  usually  start  with  nonsteroidal
nti-inflammatory  drugs  (NSAIDs),  cyclooxygenase  inhibitors
COX),  and  opioids.1 The  two  major  ascending  pathways
n  mammals  that  are  devoted  to  pain,  the  spinothalamic
athway,  and  the  spinoparabrachial  pathway  are  respon-
ible  for  the  discriminatory  and  the  affective  aspects  of
ain,  respectively.29 The  descending  control  of  pain  can
e  inhibitory  or  facilitatory,  originates  in  higher  cortical
egions,  amygdala  and  hypothalamus,  and  projects  to  the
ower  brain  stem  and  the  spinal  cord.29 The  endocannabi-
oid  system  is  expressed  throughout  the  ascending  and  the
escending  pathway.  The  cannabinoid  receptors  1  and  2

CB1  and  CB2)  have  been  extensively  studied  as  antinocicep-
ive  receptors,  either  singly  or  in  combination.30 The  CB1
eceptors  are  located  on  the  peripheral  endings  and  cen-
ral  terminals  of  the  primary  afferent  neurons,31 as  well  as

b
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he  dorsal  root  ganglion,32 however,  the  clinical  utility  of
annabinoids  acting  at  the  CB1  receptor  can  be  limited  due
o  the  development  of  tolerance  and  the  high  rate  of  central
dverse  effects.33

The  CB2  receptor  is  the  classical  peripheral  cannabinoid
eceptor  and  is  present  in  immune  cells  and  in  the  repro-
uctive,  cardiovascular,  gastrointestinal,  and  respiratory
ystems.34 It  is  also  present  in  cerebral  cortex,  hippocampus,
triatum,  amygdala,  thalamic  nuclei,  cerebellum,  and  brain
tem,  in  particular  inflammatory  or  pathologic  conditions.35

t  has  been  seen  shown  that  inflammatory  effects  can  be
odulated  by  an  increased  production  of  endocannabi-

oids,  or  by  the  upregulation  of  the  cannabinoid  receptor
ctivity.36 Additionally,  the  endocannabinoid  system  plays

 role  in  neuronal  development  affecting  the  growth  and
runing  of  axons,37 which  could  represent  an  impact  on
rain  development;  this  should  be  considered  during  neu-
onal  development.8

nimal  models

annabinoids  have  been  used  in  animal  models  to  study
nflammatory  and  neuropathic  pain.  These  studies  suggest
hat  CB1  and  CB2  agonists  reverse  allodynia  induced  by
nflammation,  even  at  doses  that  have  not  shown  anal-
esic  effects.38 It  has  been  seen  that  the  CB2  receptor  is
pregulated  on  the  spinal  cord  in  rats  under  inflammatory
onditions,  which  may  suggest  that  it  plays  an  analgesic
ffect  on  peripheral  sites,  but  also  at  central  levels  of  the
pinal  cord.35,39

The  effects  of  intracerebral  administration  of  cannabi-
oids  have  also  studied,  specifically  in  the  nucleus
eticularis,  which  is  known  to  be  an  important  source  of
escending  modulation  of  pain.40 Additionally,  the  intrac-
rebral  injection  of  a CB1  antagonist  on  rats  reverses  the
nalgesia  in  rat  models.41 It  was  also  seen  that  the  intra-
rticular  injection  of  cannabinoids  in  an  animal  model
f  arthritis  and  activation  of  the  CB1  receptor  increases
he  activity  of  the  prefrontal  cortex  and  inhibits  neuronal
ctivity  related  with  pain  in  the  central  nucleus  of  the
mygdala.42

On  the  other  hand,  cannabinoids  have  been  shown  to
uppress  C-fiber  evoked  potentials  on  neurons  of  the  dor-
al  horn  of  rats  with  neuropathic  pain,43 and  also  inhibit  the
ctivity-dependent  facilitation  of  nociceptive  stimuli  on  the
pinal  cord.29 Strangman  and  Walker  suggested  that  the  inhi-
ition  of  nociceptive  facilitation  was  explained  by  general
nhibitors  of  the  central  sensitization,  through  inhibition  of
alcium  entry.44 Additionally,  increased  levels  of  AEA  and  2-
G  had  been  seen  on  the  periacueductal  grey  (PAG)  and  the
ostral  ventromedial  medulla  (RVM)  of  rats,  after  7  days  of
hronic  injury  of  the  sciatic  nerve.45

However,  the  effectiveness  of  cannabinoids  in  pre-
linical  models  of  neuropathic  pain  is  contradictory.29

hile  some  authors  suggest  that  systemic  administration
f  cannabinoids  mitigates  allodynia,46 other  studies  have
hown  that  upregulation  and  activation  of  CB1  receptor  can

e  maladaptive  and  contribute  to  hypersensitivity.47 How-
ver,  it  is  clear  that  the  endocannabinoid  system  modulates
ain,  and  these  receptors  might  be  interesting  targets  for
uture  therapeutic  options.
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linical studies with cannabis

cute  pain

annador® has  been  studied  for  postoperative  pain  at  doses
f  5,  10  and  15  mg,48 finding  a  dose  dependent  reduction
n  pain  overall,  with  the  10  mg  dose  the  optimal  to  pro-
ide  pain-relief  without  serious  adverse  effects.48 However,
n  other  studies,  dronabinol  and  nabilone  were  not  able  to
rove  benefits  on  postoperative  pain  of  women  with  abdom-
nal  hysterectomy,  with  some  patients  showing  an  increase
n  pain  scores.49,50

In  another  study,  in  which  intravenous  THC  was  studied
uring  dental  extraction,  low  dose  THC  proved  to  be  superior
roviding  analgesia  compared  with  placebo,  but  less  than
iazepam.  High  dose  THC,  however,  was  better  analgesic
han  placebo  or  diazepam.51 Another  study  on  the  effect  of
evonantradol  administered  intramuscularly  vs  placebo  on
ostoperative  or  trauma  pain,  showed  that  levonantradol
as  better  providing  analgesia  that  placebo,  without  a  dose-
ependent  curve.52

However,  recently  studies  have  disputed  this  evidence.  In
020,  vaporized  cannabis  did  not  show  any  beneficial  effect
ver  placebo  over  pain  caused  by  sickle  cell  anemia.53 A
ecent  meta-analysis  comparing  cannabis  vs  analgesics  for
cute  pain  did  not  show  any  additional  benefit  from  cannabis
ver  common  analgesics  for  acute  pain.54

hronic  non-cancer  pain

hronic  pain  is  defined  as  pain  that  persists  after  the  nor-
al  healing  time,  or  when  it  persists  after  3  to  6  months.55

here  are  many  conditions  that  cause  chronic  pain;  it  is  esti-
ated  that  1  in  5  people  experience  this  problem  sometime

n  their  lives,  and  the  figure  is  expected  to  grow  due  to  an
ging  population  and  increasing  rates  of  survival  to  cancer,
nd  other  chronic  conditions.10 Several  studies  have  eval-
ated  the  use  of  cannabis-derivates  to  treat  chronic  pain.
he  causes  of  chronic  pain  in  these  studies  are  heteroge-
eous,  and  include  different  combinations  of  neuropathic
ain,  cancer,  diabetes  or  HIV-associated  neuropathy,  and
bromyalgia.56 The  evidence  needs  to  be  reviewed  sepa-
ately  for  each  of  these  conditions.

europathic  pain

europathic  pain  is  caused  by  damage  to  the  somatosen-
ory  system57 and  is  a  consequence  of  direct  damage  to
euronal  tissue.58 Some  of  the  most  common  causes  are
iabetic  neuropathy,  postherpetic  neuralgia,  phantom  limb
ain,  trauma,  spinal  cord  injury,  trigeminal  neuralgia  and
IV  infection.  Many  times,  however,  the  cause  of  the  pain
emains  unknown.58 It  is  difficult  to  treat,  and  NSAIDs  are
ot  very  effective,  if  at  all,  and  patients  require  opioids,
ntidepressants,  or  antiepileptics.59,60

Abrams  et  al.  evaluated  the  subjective  report  of  24-hour

ain  (on  a  1---100  mm  scale)  of  patients  with  HIV-induced
europathy  who  were  randomized  to  3.56%  THC  smoked
annabis  vs  placebo  cannabis  cigarettes,  limiting  the  study
o  those  patients  who  had  prior  exposure  to  THC.61 In  this
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tudy,  52%  of  the  patients  in  the  intervention  arm  and  24%
f  the  control  showed  greater  than  30%  reduction  in  pain.61

he  number  of  adverse  effects  was  low,  however  it  was
ignificantly  higher  on  the  cannabis  arm  including  seda-
ion,  disorientation,  confusion,  dizziness,  and  anxiety.61 Ellis
t  al.  also  explored  the  treatment  of  HIV  neuropathy  with
moked  cannabis  using  the  Descriptor  Differential  Scale  as

 primary  measure62;  patients  were  exposed  to  both  arms
THC-free-cannabis  and  THC-cannabis)  and  were  able  to
itrate  the  dose  between  1  and  8%.62 Participants  titrated
o  8%  while  using  the  THC-free-cannabis  but  remained  at

 and  4%  with  the  THC-cannabis  (p  =  0.016),  however,  the
se  of  analgesics  did  not  decrease  during  the  THC-cannabis
hase.62

On  another  study,  different  concentrations  of  THC
moked  cannabis  (0%,  2.5%,  6%,  and  9.4%)  were  used  as
reatment  for  post-traumatic  or  post-surgical  neuropathic
ain,63 patients  reported  difference  in  average  daily  pain,
dditionally  to  improved  perceptions  of  time  to  sleep  while
eing  on  the  highest  doses.63 However,  the  study  did  not
eport  improvement  in  mood,  quality  of  life  or  mobility.63

Wilsey  et  al.  compared  smoked  cannabis  for  neuro-
athic  pain  by  randomizing  patients  between  THC  0%,  3.5%,
nd  7%  with  previous  cannabis  exposure  was  required  for
nclusion.64 Both  THC  treatments  (on  concentrations  of  3.5%
nd  7%)  decreased  pain  intensity  compared  to  placebo,  but
here  was  no  difference  of  the  effect  between  both.65 Addi-
ionally,  cannabinoid  blood  levels  did  not  correlate  with
nalgesia.65

Even  though  these  results  sound  promising,  studies  have
imitations  and  results  are  inconsistent.  Therefore,  there  is
o  high-quality  evidence  that  supports  the  use  of  cannabis
n  neuropathic  pain.58 Furthermore,  recently  published  sys-
ematic  analysis  by  Stockings  et  al  showed  limited  benefit
or  cannabinoids  in  chronic  neuropathic  pain.66 Addition-
lly,  some  adverse  effects  (such  as  somnolence,  sedation,
r  confusion)  may  limit  even  more  the  use  of  cannabis  in
linical  practice.58 The  Special  Interest  Group  on  Neuro-
athic  Pain  proposed  the  evidence  of  the  use  of  cannabis
s  weak,67 nevertheless,  the  Canadian  Pain  Society  recom-
ended  cannabis  as  a third  line  of  treatment  when  the
revious  lines  have  been  used  with  limited  effectiveness.68

ultiple  sclerosis  (MS)-related  pain

S  is  the  leading  non-traumatic  cause  of  neurologic  dis-
bility  in  young  adults.69 People  with  MS  can  experience
ain,  muscle  spasms,  headaches,  fatigue  and  depression,
epending  where  the  plaques  are  located.69,70 In  2017,  a  sur-
ey  revealed  that  47%  of  respondents  had  considered  using
annabis  to  treat  symptoms  caused  by  MS,  26%  have  actu-
lly  use  it,  20%  have  spoken  to  the  clinician  about  cannabis
nd  16%  were  currently  using  cannabis.71 Cannabis  has  been
tudied  for  other  symptoms,  like  spasticity  or  fatigue,  but
his  review  focuses  on  MS-related  pain,  which  affects  two
hirds  of  people  with  MS69 and  can  present  itself  as  headache
43%  of  patients),  neuropathic  pain  on  arms  or  legs  (26%),

ack  pain  (20%),  painful  spams  (15%)  or  trigeminal  neuralgia
4%).72

One  trial  assessed  the  role  of  THC:CBD  as  an  oromucosal
pray  for  the  treatment  of  central  pain  in  MS.73 Patients
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ere  randomized  to  THC:CBD  on  one  arm  and  to  placebo
n  the  other,  showing  that  THC:CBD  as  superior  for  reducing
ain  and  improving  sleep.73 The  CAMS  study,  which  enrolled
30  patients  with  muscle  spasticity  to  receive  THC  cannabis
xtract73 and  the  MUSEC  trial,  which  enrolled  patients  with
S  from  22  UK  centers  and  was  focused  on  stiffness,74 mea-

ured  effectiveness  of  cannabinoids  on  pain  as  secondary
utcomes,  finding  both  a  reduction  in  pain  when  compared
ith  placebo.73,74

Another  trial  studied  Nabilone  as  an  adjunctive  treat-
ent  to  gabapentin  for  neuropathic  pain  induced  by  MS,
nding  that  the  reduction  of  pain  was  greater  in  patients
hat  used  nabilone  than  in  patients  who  were  treated  with
lacebo.75 No  trials  were  found  evaluating  the  role  of
moked  cannabinoids  for  the  treatment  of  MS-related  pain.

Two  systematic  reviews  were  included;  on  one  of  them,
5  of  18  trials  found  at  least  modest  pain  relief,76 on  the
ther  one,  cannabis  preparations  were  also  found  effective
n  reducing  pain  scores  for  the  treatment  of  MS-related  pain,
owever  the  authors  did  not  state  implications  for  clinical
ractice.77 Therefore,  there  is  modest  evidence  of  the  role
hat  cannabis-based  medicines  can  play  on  MS-related  pain;
owever,  research  should  be  enhanced  as  evidence  suggest
here  are  benefits  for  these  patients.

heumatic  diseases

heumatic  diseases  are  an  important  cause  of  chronic  pain,
sually  difficult  to  treat  with  current  analgesic  treatments,78

nd  in  the  absence  of  a  cure  for  the  disease,  the  treat-
ent  of  pain  should  be  an  important  part  of  the  integral
anagement.79,80 Analgesic  treatment  consisting  on  NSAID,

ntidepressants  and  opioids  are  effective  only  in  10  to  25%  of
atients,78 and  new  treatment  options  are  required.  Endo-
annabinoids  are  present  in  synovial  fluid  of  joints  of  people
ith  inflammatory  arthritis  (IA)  and  osteoarthritis  (OA),  but
ot  in  normal  controls,  suggesting  that  synthesis  of  receptors
ollows  inflammation  and  tissue  injury.81

Blake  et  al.  studied  the  effect  of  cannabis-based
edicine  (Sativex)  vs.  placebo  for  pain  on  movement,  pain

t  rest,  morning  stiffness  and  sleep  quality  in  patients  with
heumatoid  arthritis  (RA).82 On  this  study,  cannabis-based
reatment  improved  significantly  pain  during  movement,
ain  at  rest  and  quality  of  sleep,  however,  it  showed  no
ffect  on  morning  stiffness.82 There  were  no  serious  adverse
ffects  in  the  active  treatment  group.82

Nabilone  was  studied  for  pain  management  and  quality
f  life  in  40  patients  with  fibromyalgia.83 Nabilone  was  used
n  doses  titrated  up  from  0.5  mg  daily  to  1  mg  BID  over  4
eeks  vs.  placebo.  Patients  were  evaluated  at  the  2nd and
t  the  4th week  with  visual  analogue  scale  (VAS)  for  pain  as
ain  outcome,  and  a  number  of  tender  points;  Fibromyalgia

mpact  Questionnaire  (FIQ)  and  average  tender  point  pain
hreshold  were  secondary  endpoints.83 This  study  showed  a
ecrease  on  VAS  in  patients  treated  with  nabilone,  as  well  as
he  FIQ,  the  rest  of  the  endpoints  did  not  show  any  significant
ifferences.83 On  another  study  with  nabilone,  patients  with

keletal  and  locomotor  system  chronic  pain  were  treated
ith  nabilone  and  placebo  in  a  14-week  cross-over  period

two  4-week  medication  phases  and  wash-out  phases)  fol-
owed  by  a  16-week  medication  switch  period  with  a  free
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hoice  of  the  study  drugs.84 On  this  study,  the  pain  intensity
measured  by  VAS),  decreased  while  using  cannabinoids,  and
atients  favored  nabilone  when  they  were  asked  to  decide
he  drug  they  wanted  to  continue  with.84

Despite  these  results,  three  systematic  reviews  con-
luded  that  there  is  insufficient  evidence  to  recommend
ny  cannabinoid  preparation  for  the  treatment  of  rheumatic
ain,78,85,86 based  on  limitations  of  included  studies,  due
o  small  sample  size,  short  study  duration,  heterogeneous
edical  conditions,  and  the  differences  on  the  products

tudied.78,85,86 Even  though  cannabinoids  are  usually  well
olerated,  some  side  effects  had  been  seen  as  dizziness,
rowsiness,  nausea  and  dry  mouth.78

There  is  no  high-quality  evidence  of  the  benefits  of
annabis-based  drugs  in  patients  with  rheumatic  diseases
ith  chronic  pain.  Nevertheless,  it  is  advised  that  patients
oncerned  by  the  use  of  cannabis  as  a  drug  should  be
nformed  about  the  role  of  the  endocannabinoid  system  on
uman  health  and  that  there  is  ongoing  research  on  this
eld.  Cannabinoids  for  rheumatic  pain  still  constitute  off-

abel  use.79

ancer  pain

round  10  million  people  are  diagnosed  with  cancer  around
he  world  each  year.87 Cancer  causes  pain  through  different
echanisms:  the  tumor  itself,  chemotherapy,  side  effects

f  medications,  or  postoperative  pain.17 Patients  are  usu-
lly  threated  with  the  three-step  analgesic  ladder  proposed
y  the  World  Health  Organization  (WHO)  making  NSAIDs  and
pioids  the  most  common  treatment  for  people  with  can-
er,  achieving  appropriate  relief  in  71---86%  of  patients.88

ain  may  be  experienced  in  all  the  stages  of  cancer,  but
dvanced  stages  show  the  highest  prevalence.89 Pain  is  one
f  the  greatest  fears  of  patients  with  cancer,  and  is  associ-
ted  with  decreased  quality  of  life,  inability  to  cope  with  the
isease,  sleep  disruption,  and  emotional  symptoms  such  as
nxiety  and  depression.90 As  the  treatment  of  pain  in  some
atients  with  cancer  is  still  a  challenge,  there  is  an  inter-
st  in  studying  new  treatment  options,  as  cannabis-based
edications.91

One  study  compared  the  efficacy  of  THC:CBD  extract,
HC  alone  or  placebo  in  patients  with  intractable  cancer-
elated  pain  during  two  weeks,  and  showed  a  significant
hange  on  the  Numerical  Rating  Scale  (NRS)  favoring
HC:CBD  (Sativex ®)  while  compared  to  placebo,  but  no
hange  with  THC  alone.92 There  was  no  change  on  the
edian  dose  of  opioid  medication  or  number  of  doses
etween  the  treatment  groups,  and  there  was  worsen-
ng  in  nausea  and  vomiting  with  the  THC:CBD  group  when
ompared  to  placebo.92 On  an  extension  study,  THC:CBD
ralmucosal  spray  was  used  in  patients  who  had  participated
n  the  previous  three  arm  study,  this  time  on  a  two-week
andomized  controlled  trial.93 Patients  were  asked  to  self-
itrate  the  THC:CBD  spray  or  THC  spray,  showing  that  the
cores  for  pain  severity  and  worst  pain  decreased  in  patients
ith  THC:CBD;  additionally,  patients  showed  improvement

f  insomnia,  pain  and  fatigue.93

On  trials  with  Nabiximols®, patients  with  poorly-
ontrolled  chronic  cancer  pain  received  low  dose  (1---4  sprays
er  day),  medium  dose  (6---10  sprays  per  day)  or  high  dose
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11---16  sprays  per  day)  during  5  weeks.94 The  number  of
atients  reporting  analgesia  was  greater  for  Nabiximols  than
lacebo,  especially  for  the  low  and  medium  dose  group.94

n  another  study,  Nabiximols  as  an  oromucosal  spray  was
sed  as  an  adjunctive  therapy  in  advanced  cancer  patients
ith  chronic  uncontrolled  pain.95 Patients  were  able  to  self-

itrate  Nabiximols  or  placebo,  showing  that  Nabiximols  was
uperior  to  placebo  in  two  of  the  three  quality  of  life  instru-
ents  evaluated  at  week  3  and  on  all  three  instruments

valuated  at  week  5.95

Despite  all  these  results,  the  meta-analysis  suggests  that
here  is  no  strong  argument  to  recommend  the  use  of
annabinoid  based  medicines  as  a  single  treatment  for  can-
er  pain,  this  conclusion  is  mainly  based  on  sample  size  and
ther  limitations  of  the  clinical  trials.17 There  is  some  evi-
ence  that  cannabinoids  are  effective  adjuvants,89 but  there
s  an  important  gap  of  scientific  knowledge,  and  further
esearch  should  be  encourage  as  the  cannabinoid  system
ould  play  a  role  in  the  treatment  of  chronic  pain  related
o  cancer,  but  clinicians  should  caution  against  its  use  as
nalgesics.89

Nonetheless,  cannabis  has  been  studied  for  other  cancer-
elated  symptoms,  such  as  cachexia,  nausea,  and  vomiting.
or  cancer-related  cachexia,  two  studies  reported  no  differ-
nces  between  appetite  and/or  nausea  between  cannabis
nd  placebo,  whereas  a  third  study  observed  that  THC  was
uperior  to  placebo  by  increasing  appetite.96 Additionally,
n  terms  of  nausea  and  vomiting,  a  meta-analysis  pro-
ides  mixed  evidence.97 Evidence  on  relevant  outcomes  of
annabis  managing  cachexia,  apetite  and  nausea  is  missing.

eadache

eadache  is  associated  with  a  decreased  quality  of  life,
isability,  and  individual  and  societal  costs.98 Tension  type
eadache  is  the  most  common  of  all  types  (38%),  followed  by
igraine  (10%)  and  chronic  daily  headache  (3%).  Treatment

f  headaches  includes  NSAIDs,  triptans,  antidepressants,
erapamil,  or  ergotamine,  nevertheless,  less  than  half  of
atients  go  through  remission.  Cannabis  has  been  used  for
he  treatment  of  headaches  since  ancient  times,  it  appears
n  the  Ayurvedic  preparations  and  in  ancient  Greece,  how-
ver,  it  has  been  ignored  by  the  scientific  community  for  the
ast  decades.99

No  clinical  trials  comparing  cannabis  to  placebo  on
eadache  were  found.  Nonetheless,  the  effects  of  cannabis
an  be  evaluated  from  other  studies  that  point  at  some  evi-
ence  about  its  efficacy.  On  one  study,  medical  marijuana
as  prescribed  for  patients  with  migraine,  finding  that  the

requency  of  the  headache  was  decreased  on  the  arm  that
sed  marijuana.100 There  is  a  clinical  case  report  in  which
he  use  of  recreational  marijuana  use  and  subsequent  use
f  dronabinol  provided  pain  relief.101 Because  of  this  case
eport,  a  trial  was  made  in  which  139  patients  with  cluster
eadache  were  asked  about  history  of  cannabis  use,  finding
hat  even  though  cannabis  use  is  frequent,  efficacy  might
e  limited  and  should  be  not  recommended  until  controlled

rials  and  strong  evidence  is  provided.102

One  trial  compared  nabilone  to  ibuprofen  in  patients  with
edication  overuse  headache.103 Patients  were  given  the
edication  daily  during  8  weeks,  finding  that  nabilone  was
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ore  effective  than  ibuprofen  in  reducing  pain  intensity  and
aily  analgesic  intake.103 However,  there  is  insufficient  evi-
ence  to  advocate  in  favor  of  the  use  of  cannabis-based
edicine  for  the  treatment  of  headache  and  more  research

s  needed  in  order  to  prove  both  its  efficacy  and  its  risks.

annabis  use  on  decreasing  opioid  treatment

he  aberrant  use  of  opioid  medication  is  common  in  peo-
le  who  experience  chronic  pain,  and  has  become  a  public
ealth  issue.1 There  has  been  a  rising  trend  in  the  prescrip-
ion  of  opioids  in  the  US,  which  has  quadruplicated  over  the
ast  15  years.104 Despite  beliefs,  opioids  are  not  an  ideal
harmacotherapy  for  chronic  pain  as  they  present  a  gradual
yperalgesia  effect,  which  is  induced  over  time,  which  leads
atients  to  increase  the  opioid  dosage  over  the  years.1

A  synergism  has  been  proposed  between  cannabinoids
nd  opioids  as  the  antinociceptive  effects  of  morphine
re  mediated  by  the  mu-opioid  receptors  and  might  be
nhanced  by  the  activation  of  the  kappa  and  delta-opioid
eceptors  by  THC.105 Receptors  for  opioids  and  cannabinoids
re  binded  to  similar  intracellular  signaling  mechanisms
hrough  G  proteins  which  lead  to  a decrease  of  the  cAMP
roduction.105,106 Additionally,  there  is  some  evidence  that
annabinoids  can  increase  the  release  of  endogenous  opi-
ids  and  vice  versa.105,106 Because  of  this  synergy,  the  role
hat  cannabis  could  play  in  decreasing  opioids  consumption
as  been  studied.  One  study  evaluated  pharmacokinetics
nd  safety  of  the  combination  of  these  drugs  by  exposing
1  patients  with  chronic  pain  to  a  regime  with  morphine
r  oxycodone  BID  and  vaporized  cannabis  in  the  evening  on
ay  1  and  then  three  times  a  day  during  days  2---4  and  in
he  morning  of  day  5.107 Pain  was  decreased  after  the  addi-
ion  of  vaporized  cannabis,  however  there  was  no  change
n  the  area  under  the  plasma  concentration-time  curves  for
orphine  or  oxycodone  after  the  exposure  to  cannabis.107

achhuber  et  al.  showed  that  medical  cannabis  regulation
as  associated  with  a  reduction  in  opioid  overdose  mortality

n  California,  Oregon,  and  Washington.108

Unfortunately,  there  is  no  strong  evidence  that  could  sup-
ort  a  recommendation  on  the  synergic  activity  between
annabis  and  opioids,  despite  some  research  suggests  that
his  interaction  might  be  of  clinical  and  pharmacological
nterests.

isks  of  the  use  of  cannabinoids  for  analgesia

iven  the  potential  of  cannabis  as  a  medical  treatment,  and
ue  to  the  concerns  generated  by  the  recreational  use  of
annabis,  data  about  security  is  a  priority  for  the  regula-
ion  of  cannabis-based  medications.  The  extrapolation  of
he  risk  of  the  recreational  use  of  cannabis  is  not  ideal,  but
t  might  provide  some  insight  when  there  are  limited  studies
n  clinical  setting.8

The  COMPASS  study  examined  the  safety  of  cannabis  for
edical  purposes  comparing  patients  with  severe  chronic
ain  using  THC  at  12.5%  vs.  patients  who  were  not  using  it.109
his  study  showed  there  was  no  difference  in  serious  adverse
vents  between  the  groups,  however  the  cannabis  group
howed  an  increased  risk  of  non-serious  adverse  effects;  the
ost  common  were  somnolence,  amnesia,  cough,  nausea,
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izziness,  euphoric  mood,  hyperhidrosis  and  paranoia.109

his  corresponds  to  the  results  of  a  systematic  review,  which
howed  that  most  adverse  effects  were  mild,  such  as  dizzi-
ess  and  light-headedness.110

Concerning  the  medical  harms  of  cannabis  use,  it  has
een  suggested  that  low  levels  of  cannabis  smoking  does
ot  affect  lung  function  over  about  20  years,  but  some  evi-
ence  might  suggest  that  for  a  longer  period  of  time,  some
dverse  pulmonary  effects  might  arise,104 however  there  is
nsufficient  evidence  to  link  the  use  of  cannabis  with  cardio-
ascular  events  or  cancer.

It  is  important  to  notice  that  elder  people  can  be  at
 higher  risk  as  they  have  a  slower  drug  metabolism,
omorbidities  and  concomitant  medications.111 On  the  psy-
homotor  domain,  cannabis  can  impair  gait  and  stability,
hich  might  predispose  to  falls.  On  the  cognitive  domain,
annabis  can  worse  pre-existing  cognitive  impairment  by
dding  impairment  of  short-term  memory  and  of  emotional
rocessing.112 There  is  concern  about  cardiovascular  risk,
specially  of  an  increased  risk  of  myocardial  infarction,
rrhythmia  and  stroke,  and  about  mental  health,  especially
n  the  risk  of  psychotic  episodes.111

In  addition  to  this,  addiction  and  dependence  should
e  considered.  Addiction  and  dependence  to  cannabis
as  been  assumed  to  be  comparatively  lower  than  other
ubstances.113 According  to  the  National  Household  Survey
n  Drug  Abuse,  the  prevalence  of  dependence  declined
trongly  with  increasing  age  and  adolescents  were  much
ore  vulnerable  to  addiction  and  dependence.114 The  chal-

enges  in  the  use  of  cannabis,  including  misuse,  addiction
nd  dependence  are  associated  with  social  and  personal  fac-
ors  and  should  be  taken  in  consideration  when  using  it  for
edical  purposes.

onclusions

annabis  has  been  used  throughout  history  by  different  civ-
lizations  mostly  bypassing  formal  usual  approval  processes.
his  is  a  critical  time,  as  scientific  evaluation  of  evidence
oncerning  the  effectiveness  and  safety  of  its  use  has  gained
elevance.  There  is  evidence,  though  limited,  that  support
he  efficacy  of  cannabis-based  medicine.  However,  this  evi-
ence  is  insufficient  to  provide  any  recommendations  of
annabinoids  in  clinical  practice.

Cannabis-based  medications  appear  to  be  mostly  safe,
aving  common  mild  adverse  effects  such  as  dizziness  and
uphoria;  however,  there  is  an  important  need  for  research
n  their  safety,  especially  on  vulnerable  population  such  as
lderly  patients.  It  is  important  to  stress  that  safety  has
nly  been  addressed  for  short  term  risks  and  evidence  is
nsufficient  concerning  long-term  risks.

Cannabis  as  a  treatment  for  pain  is  a  topic  where  much
esearch  is  needed  in  order  to  evaluate  benefits  and  risks
atients  will  be  exposed  to.  Additionally,  ideal  administra-
ion  route  and  dosage  have  not  been  clearly  established.  As
annabis  use  increases  in  several  countries,  answers  to  these
uestions  might  be  coming  soon.
imitations

ur  review  has  limitations  that  should  be  mentioned.  First
f  all,  this  is  not  a  systematic  review  of  the  literature,  but

14
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 scoping  review.  The  articles  were  selected  by  the  authors
ased  on  the  title  and  the  abstract,  however  this  is  not  a
ystematical  revision  of  the  literature  and  should  not  be
nterpreted  as  such.  Further  review  and  revision  is  needed
o  draw  conclusion  about  the  benefits  and  risks  that  patients
ill  be  exposed  to.
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