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I.	
  INTRODUCTION	
  

Over	
  the	
  past	
  decade,	
  national	
  polls	
  in	
  the	
  United	
  States	
  (U.S.)	
  have	
  consistently	
  ranked	
  support	
  
for	
  medical	
  Cannabis	
  among	
  Americans	
  at	
  around	
  80%.	
  A	
  recent	
  national	
  poll	
  showed	
  that	
  support	
  for	
  
medical	
  Cannabis	
  now	
  stands	
  at	
  89%	
  [1].	
  Over	
  300	
  million	
  Americans	
  live	
  in	
  states	
  with	
  some	
  kind	
  of	
  law	
  
allowing	
  for	
  the	
  use	
  of	
  medical	
  Cannabis	
  and	
  over	
  2	
  million	
  patients	
  are	
  legally	
  accessing	
  medical	
  
Cannabis	
  under	
  their	
  physician’s	
  supervision.	
  	
  	
  

Federal	
  laws	
  and	
  regulations	
  surrounding	
  the	
  medical	
  use	
  of	
  Cannabis	
  have	
  been	
  based	
  on	
  politics	
  rather	
  
than	
  science	
  dating	
  back	
  to	
  the	
  passage	
  of	
  the	
  Marijuana	
  Tax	
  Act	
  of	
  1937.	
  Today,	
  Cannabis	
  remains	
  a	
  
Schedule	
  I	
  drug	
  under	
  the	
  Controlled	
  Substance	
  Act	
  (CSA),	
  which	
  means	
  it	
  has	
  no	
  accepted	
  medical	
  use.	
  
Various	
  efforts	
  to	
  reschedule	
  Cannabis	
  in	
  the	
  U.S.	
  based	
  on	
  medical	
  and	
  scientific	
  information	
  have	
  
consistently	
  been	
  stymied	
  by	
  the	
  Drug	
  Enforcement	
  Administration	
  (DEA).	
  	
  

In	
  April	
  of	
  this	
  year,	
  the	
  DEA	
  reported	
  to	
  Congress	
  that	
  they	
  will	
  be	
  issuing	
  a	
  response	
  to	
  yet	
  
another	
  rescheduling	
  petition	
  by	
  mid-­‐‑year	
  2016.	
  This	
  comes	
  more	
  than	
  four	
  years	
  after	
  receiving	
  a	
  
petition	
  from	
  elected	
  officials.	
  This	
  is	
  an	
  opportunity	
  for	
  the	
  DEA	
  to	
  move	
  Cannabis	
  to	
  a	
  less-­‐‑restrictive	
  
schedule	
  (or	
  removed	
  from	
  the	
  CSA	
  entirely)	
  in	
  order	
  to	
  boost	
  research	
  on	
  the	
  drug	
  and	
  the	
  development	
  
of	
  Cannabis	
  products	
  that	
  doctors	
  could	
  openly	
  recommend	
  or	
  eventually	
  prescribe.	
  However,	
  the	
  DEA	
  
continually	
  moves	
  away	
  from	
  a	
  sensible	
  research	
  and	
  public	
  health	
  approach	
  to	
  Cannabis[2].	
  Past	
  reports	
  
on	
  Cannabis	
  research	
  provided	
  by	
  the	
  DEA	
  have	
  not	
  included	
  enough	
  of	
  the	
  modern	
  scientific	
  articles	
  
published	
  in	
  the	
  last	
  20	
  years	
  and	
  cites	
  poorly	
  designed	
  studies	
  that	
  other	
  researchers	
  have	
  failed	
  to	
  
reproduce.	
  Additionally,	
  the	
  DEA	
  largely	
  uses	
  its	
  own	
  media	
  and	
  other	
  non-­‐‑scientific	
  information	
  to	
  
support	
  its	
  policy	
  decisions	
  on	
  research	
  and	
  medical	
  uses.	
  	
  	
  

The	
  DEA	
  has	
  little	
  to	
  risk	
  by	
  recommending	
  that	
  Cannabis	
  be	
  placed	
  in	
  another	
  schedule	
  status.	
  
Rescheduling	
  would	
  not	
  legalize	
  Cannabis,	
  would	
  not	
  make	
  Cannabis	
  possession	
  or	
  cultivation	
  by	
  non-­‐‑
qualified	
  or	
  non-­‐‑licensed	
  individuals	
  any	
  less	
  illegal	
  under	
  federal	
  law,	
  and	
  it	
  would	
  be	
  unlikely	
  to	
  end	
  the	
  
standoff	
  between	
  the	
  federal	
  government	
  and	
  the	
  states	
  that	
  have	
  legalized	
  Cannabis.	
  	
  	
  

Medical	
  Cannabis	
  patients	
  are	
  not	
  the	
  only	
  voices	
  calling	
  on	
  the	
  DEA	
  to	
  reschedule	
  Cannabis.	
  Governors,	
  
the	
  U.S.	
  Supreme	
  Court,	
  the	
  American	
  Medical	
  Association,	
  the	
  American	
  College	
  of	
  Physicians,	
  and	
  the	
  
American	
  Public	
  Health	
  Association	
  are	
  just	
  a	
  few	
  of	
  the	
  other	
  institutions	
  calling	
  for	
  the	
  DEA	
  to	
  act[3].	
  
However,	
  given	
  the	
  DEA’s	
  history	
  on	
  Cannabis	
  and	
  the	
  fact	
  that	
  the	
  DEA	
  is	
  the	
  only	
  federal	
  agency	
  that	
  has	
  
not	
  moved	
  forward	
  on	
  the	
  subject	
  of	
  Cannabis,	
  we	
  are	
  not	
  anticipating	
  a	
  wholly	
  scientific	
  response.	
  	
  

Americans	
  for	
  Safe	
  Access	
  (ASA)	
  has	
  pulled	
  together	
  world	
  experts	
  to	
  create	
  our	
  own	
  8-­‐‑factor	
  analysis.	
  In	
  
the	
  following	
  report,	
  hundreds	
  of	
  modern	
  peer-­‐‑reviewed	
  research	
  studies	
  are	
  included	
  for	
  the	
  analysis	
  of	
  
the	
  potential	
  risks	
  and	
  benefits	
  of	
  Cannabis	
  based	
  on	
  scientific	
  evidence	
  that	
  researchers	
  have	
  largely	
  
been	
  able	
  to	
  reproduce	
  over	
  the	
  last	
  decade.	
  The	
  independent	
  8-­‐‑factor	
  analysis	
  provided	
  here	
  is	
  a	
  
thorough	
  peer-­‐‑review	
  document	
  on	
  the	
  scientific	
  data	
  of	
  Cannabis,	
  containing	
  all	
  the	
  information	
  that	
  is	
  
requested	
  to	
  consider	
  rescheduling	
  a	
  drug.	
  Our	
  hope	
  is	
  that	
  this	
  document	
  is	
  used	
  as	
  a	
  foundation	
  for	
  the	
  
public,	
  Congress,	
  and	
  the	
  Department	
  of	
  Justice	
  to	
  use	
  to	
  counter	
  any	
  DEA	
  findings.	
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II.	
  BACKGROUND	
  	
  

The	
  U.S.’s	
  history	
  with	
  Cannabis	
  as	
  a	
  medicine	
  dates	
  back	
  to	
  the	
  1800’s.	
  Cannabis	
  was	
  a	
  part	
  of	
  the	
  
American	
  Pharmacopoeia	
  until	
  1942.	
  The	
  political	
  interference	
  in	
  the	
  regulation	
  of	
  Cannabis	
  as	
  a	
  
medicine	
  and	
  subsequently	
  the	
  control	
  of	
  medical	
  Cannabis	
  research	
  originates	
  with	
  the	
  passage	
  of	
  the	
  
Marijuana	
  Tax	
  Act	
  in	
  1937.	
  Over	
  the	
  objections	
  of	
  the	
  American	
  Medical	
  Association,	
  the	
  U.S.	
  enacted	
  the	
  
first	
  federal	
  law	
  designed	
  to	
  restrict	
  access	
  to	
  Cannabis,	
  even	
  for	
  medical	
  purposes[4].	
  	
  

Cannabis	
  is	
  now	
  regulated	
  by	
  the	
  CSA.	
  At	
  the	
  time	
  the	
  CSA	
  was	
  being	
  drafted	
  in	
  1970,	
  Assistant	
  Secretary	
  
of	
  Health,	
  Roger	
  O.	
  Egeberg	
  recommended	
  that	
  Cannabis	
  temporarily	
  be	
  placed	
  in	
  Schedule	
  I,	
  pending	
  the	
  
findings	
  of	
  the	
  National	
  Commission	
  on	
  Marihuana	
  and	
  Drug	
  Abuse.	
  President	
  Richard	
  Nixon	
  appointed	
  
Pennsylvania	
  Governor	
  Raymond	
  Shafer	
  to	
  chair	
  the	
  Commission.	
  On	
  March	
  22,	
  1972,	
  the	
  Commission	
  
presented	
  its	
  report,	
  “Marijuana,	
  A	
  Signal	
  of	
  Misunderstanding,”	
  to	
  Congress	
  which	
  concluded	
  that	
  the	
  
risks	
  of	
  using	
  Cannabis	
  were	
  minimal	
  and	
  that	
  general	
  use	
  did	
  not	
  jeopardize	
  health,	
  lead	
  to	
  
experimentation	
  with	
  other	
  drugs,	
  or	
  cause	
  criminal	
  activity,	
  and	
  specifically	
  recommended	
  the	
  
decriminalization	
  of	
  marijuana	
  for	
  personal	
  use.	
  	
  

The	
  recommendations	
  provided	
  in	
  the	
  Commission's	
  report	
  conflicted	
  with	
  many	
  of	
  the	
  provisions	
  
provided	
  in	
  the	
  Comprehensive	
  Drug	
  Abuse	
  Prevention	
  and	
  Control	
  Act	
  and	
  the	
  CSA.	
  President	
  Nixon	
  
needed	
  to	
  reject	
  the	
  recommendations	
  and	
  formally	
  declare	
  a	
  "war	
  on	
  drugs."	
  Despite	
  the	
  Commission's	
  
recommendations	
  to	
  permit	
  the	
  medical	
  and	
  personal	
  use	
  of	
  Cannabis,	
  President	
  Nixon	
  enacted	
  the	
  
Comprehensive	
  Drug	
  Abuse	
  Prevention	
  and	
  Control	
  Act.	
  	
  

Title	
  II	
  of	
  the	
  act,	
  formally	
  known	
  as	
  the	
  CSA,	
  places	
  drugs	
  into	
  one	
  of	
  five	
  categories,	
  or	
  schedules.	
  
Cannabis	
  was	
  restricted	
  to	
  Schedule	
  I,	
  reserved	
  for	
  substances	
  with	
  no	
  medical	
  value	
  and	
  a	
  high	
  potential	
  
for	
  abuse;	
  all	
  use	
  of	
  the	
  substance	
  became	
  strictly	
  prohibited.	
  Examples	
  of	
  other	
  Schedule	
  I	
  drugs	
  include	
  
heroin	
  and	
  LSD.	
  Paradoxically,	
  synthetic	
  forms	
  of	
  THC,	
  the	
  most	
  powerful	
  psychoactive	
  chemical	
  
component	
  of	
  Cannabis,	
  are	
  classified	
  as	
  Schedule	
  III.	
  Schedule	
  III	
  is	
  reserved	
  for	
  drugs	
  that	
  exhibit	
  
medical	
  value	
  and	
  have	
  a	
  mild	
  potential	
  for	
  abuse.	
  Other	
  Schedule	
  III	
  drugs	
  include	
  ketamine,	
  
buprenorphine,	
  hydrocodone,	
  and	
  codeine.	
  	
  

Cannabis	
  may	
  be	
  reclassified	
  in	
  one	
  of	
  two	
  ways;	
  by	
  an	
  act	
  of	
  Congress	
  or	
  via	
  administrative	
  channels.	
  The	
  
DEA	
  could	
  remove	
  Cannabis	
  from	
  the	
  list	
  of	
  Schedule	
  I	
  drugs	
  through	
  the	
  rulemaking	
  process	
  in	
  the	
  same	
  
way	
  they	
  have	
  handled	
  dronabinol	
  and	
  other	
  substances.	
  However,	
  the	
  CSA	
  also	
  provides	
  for	
  a	
  
rulemaking	
  process	
  by	
  which	
  the	
  general	
  public	
  may	
  petition	
  the	
  U.S.	
  Attorney	
  General	
  to	
  reclassify	
  
Cannabis	
  in	
  accordance	
  with	
  the	
  relevant	
  scientific	
  data.	
  	
  

Rescheduling	
  and	
  research	
  petitions	
  have	
  previously	
  been	
  met	
  with	
  marginal	
  success	
  due	
  to	
  government	
  
agencies	
  using	
  antiquated	
  and	
  inefficient	
  review	
  processes.	
  The	
  first	
  petition	
  to	
  reschedule	
  was	
  submitted	
  
in	
  1972	
  and	
  was	
  denied	
  after	
  22	
  years	
  of	
  court	
  appeals.	
  In	
  the	
  summer	
  of	
  1986,	
  the	
  DEA	
  administrator	
  
initiated	
  public	
  hearings	
  on	
  Cannabis	
  rescheduling.	
  The	
  hearings	
  lasted	
  two	
  years,	
  involving	
  testimony	
  
from	
  more	
  than	
  60	
  researchers,	
  doctors	
  and	
  their	
  patients,	
  and	
  thousands	
  of	
  pages	
  of	
  documentation.	
  On	
  
September	
  6,	
  1988,	
  DEA	
  Chief	
  Administrative	
  Law	
  Judge	
  Francis	
  L.	
  Young	
  ruled	
  that	
  Cannabis	
  did	
  not	
  
meet	
  the	
  legal	
  criteria	
  of	
  a	
  Schedule	
  I	
  prohibited	
  drug	
  and	
  should	
  be	
  reclassified.	
  He	
  declared	
  that	
  
Cannabis	
  in	
  its	
  natural	
  form	
  is	
  "one	
  of	
  the	
  safest	
  therapeutically	
  active	
  substances	
  known	
  to	
  man...	
  It	
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would	
  be	
  unreasonable,	
  arbitrary,	
  and	
  capricious	
  for	
  the	
  DEA	
  to	
  continue	
  to	
  stand	
  between	
  those	
  
sufferers	
  and	
  the	
  benefits	
  of	
  this	
  substance...The	
  provisions	
  of	
  the	
  (Controlled	
  Substances)	
  Act	
  permit	
  and	
  
require	
  the	
  transfer	
  of	
  marijuana	
  from	
  Schedule	
  I	
  to	
  Schedule	
  II.”	
  

However,	
  DEA	
  Administrator	
  John	
  Lawn	
  overruled	
  Young's	
  determination.	
  Lawn	
  said	
  he	
  decided	
  against	
  
rescheduling	
  Cannabis	
  based	
  on	
  testimony	
  and	
  comments	
  from	
  numerous	
  medical	
  doctors	
  who	
  had	
  
conducted	
  detailed	
  research	
  and	
  were	
  widely	
  considered	
  experts	
  in	
  their	
  respective	
  field,	
  undisclosed	
  
meetings,	
  and	
  data.	
  In	
  1994,	
  the	
  D.C.	
  Court	
  of	
  Appeals	
  finally	
  affirmed	
  the	
  DEA	
  Administrator's	
  power	
  to	
  
overrule	
  a	
  DEA	
  Judge’s	
  decision,	
  with	
  little	
  scientific	
  evidence	
  required	
  to	
  support	
  the	
  Administrators	
  
position	
  (Alliance	
  for	
  Cannabis	
  Therapeutics	
  v.	
  DEA.	
  15	
  F.3d	
  1131).	
  In	
  summary,	
  without	
  disclosing	
  the	
  
experts	
  or	
  the	
  data	
  they	
  may	
  have	
  provided	
  to	
  overturn	
  the	
  Judge’s	
  decision,	
  the	
  petition	
  to	
  reschedule	
  
was	
  officially	
  denied	
  by	
  the	
  DEA	
  after	
  an	
  Administrator	
  overturned	
  the	
  DEA	
  court	
  ruling.	
  

The	
  second	
  attempt	
  began	
  in	
  1995	
  and	
  was	
  denied	
  in	
  April	
  2001.	
  Another	
  petition	
  was	
  received	
  in	
  2002	
  
(76	
  FR	
  40552),	
  but	
  was	
  denied	
  by	
  the	
  DEA	
  in	
  July	
  2011.	
  In	
  2002,	
  the	
  Coalition	
  for	
  Rescheduling	
  Cannabis,	
  
made	
  up	
  of	
  several	
  individuals	
  and	
  organizations,	
  including	
  ASA,	
  filed	
  a	
  petition	
  to	
  reclassify	
  Cannabis	
  for	
  
medical	
  use.	
  That	
  petition	
  was	
  denied	
  by	
  the	
  DEA	
  in	
  July	
  2011,	
  after	
  ASA	
  sued	
  the	
  Obama	
  Administration	
  
for	
  unreasonably	
  delaying	
  the	
  answer.	
  The	
  appeal	
  to	
  the	
  D.C.	
  Circuit	
  was	
  the	
  first	
  time	
  in	
  nearly	
  20	
  years	
  
that	
  a	
  federal	
  court	
  reviewed	
  the	
  issue	
  of	
  whether	
  adequate	
  scientific	
  evidence	
  exists	
  to	
  reclassify	
  
Cannabis.	
  Before	
  the	
  January	
  ruling,	
  the	
  D.C.	
  Circuit	
  had	
  never	
  granted	
  plaintiffs	
  the	
  right	
  to	
  sue	
  when	
  
seeking	
  reclassification	
  of	
  Cannabis.	
  	
  

After	
  many	
  years	
  of	
  frustration,	
  patients	
  and	
  advocates	
  began	
  turning	
  to	
  their	
  states	
  for	
  protection,	
  rights,	
  
and	
  access,	
  eventually	
  passing	
  the	
  first	
  medical	
  Cannabis	
  law	
  in	
  1996.	
  Today	
  42	
  states,	
  D.C.,	
  Puerto	
  Rico,	
  
and	
  Guam	
  have	
  passed	
  some	
  kind	
  of	
  law	
  allowing	
  the	
  use	
  of	
  Cannabis.	
  However,	
  all	
  of	
  these	
  state	
  laws	
  
operate	
  in	
  conflict	
  with	
  the	
  federal	
  law	
  and	
  until	
  2014,	
  following	
  the	
  passage	
  of	
  the	
  Rohrabacher-­‐‑Farr	
  
amendment	
  to	
  the	
  Commerce,	
  Justice,	
  Science	
  and	
  Related	
  Agencies	
  Act	
  (CJS),	
  experienced	
  federal	
  
enforcement	
  including	
  threats,	
  raids,	
  arrest,	
  and	
  prosecution	
  by	
  U.S.	
  attorneys.	
  

Patient	
  advocates	
  claim	
  that	
  Cannabis	
  is	
  treated	
  unlike	
  any	
  other	
  controlled	
  substance	
  and	
  that	
  politics	
  
have	
  inappropriately	
  dominated	
  over	
  medical	
  science	
  on	
  this	
  issue.	
  Advocates	
  point	
  to	
  a	
  research	
  
approval	
  process	
  for	
  Cannabis,	
  controlled	
  by	
  the	
  National	
  Institute	
  on	
  Drug	
  Abuse	
  (NIDA),	
  which	
  is	
  
unique,	
  overly	
  rigorous,	
  and	
  effectively	
  hinders	
  meaningful	
  pre-­‐‑clinical	
  and	
  therapeutic	
  research.	
  In	
  its	
  
appeal	
  brief,	
  ASA	
  argued	
  that	
  the	
  DEA	
  has	
  no	
  "license	
  to	
  apply	
  different	
  criteria	
  to	
  marijuana	
  than	
  to	
  other	
  
drugs,	
  ignore	
  critical	
  scientific	
  data,	
  misrepresent	
  social	
  science	
  research,	
  or	
  rely	
  upon	
  unsubstantiated	
  
assumptions,	
  as	
  the	
  DEA	
  has	
  done	
  in	
  this	
  case[5]."	
  	
  

ASA	
  cited	
  more	
  than	
  200	
  peer-­‐‑reviewed	
  studies	
  in	
  its	
  appeal,	
  but	
  the	
  D.C.	
  Circuit	
  held	
  that	
  plaintiffs	
  must	
  
produce	
  evidence	
  from	
  Phase	
  II	
  and	
  Phase	
  III	
  clinical	
  trials	
  -­‐‑-­‐‑	
  usually	
  reserved	
  for	
  companies	
  trying	
  to	
  
bring	
  a	
  new	
  drug	
  to	
  market	
  -­‐‑-­‐‑	
  in	
  order	
  to	
  show	
  Cannabis’	
  medical	
  efficacy.	
  Long	
  term,	
  Phase	
  II	
  and	
  III	
  
studies	
  on	
  medical	
  Cannabis	
  will	
  simply	
  not	
  be	
  approved	
  by	
  the	
  DEA	
  or	
  the	
  NIDA	
  under	
  the	
  current	
  
standards	
  regulating	
  their	
  national	
  monopoly	
  on	
  Cannabis	
  produced	
  for	
  clinical	
  research,	
  unless	
  Cannabis	
  
were	
  to	
  be	
  rescheduled	
  under	
  the	
  Conventions.	
  Subsequently,	
  ASA	
  filed	
  an	
  appeal	
  in	
  January	
  2012,	
  with	
  
the	
  D.C.	
  Circuit,	
  which	
  was	
  heard	
  on	
  October	
  16th,	
  2012	
  and	
  later	
  denied[5].	
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In	
  November	
  of	
  2011,	
  following	
  the	
  DEA’s	
  denial	
  of	
  the	
  3rd	
  rescheduling	
  petition	
  in	
  	
  30	
  years,	
  Governors	
  
Christine	
  Gregoire	
  (D-­‐‑WA)	
  and	
  Lincoln	
  Chafee	
  (I-­‐‑RI)	
  jointly	
  filed	
  a	
  petition	
  to	
  reclassify	
  marijuana	
  for	
  
medical	
  use[6].	
  At	
  a	
  press	
  conference	
  announcing	
  the	
  filing,	
  Governor	
  Gregoire	
  said,	
  "It	
  is	
  time	
  to	
  show	
  
compassion	
  and	
  common	
  sense,	
  the	
  people	
  getting	
  hurt	
  in	
  all	
  of	
  this	
  are	
  patients."	
  In	
  the	
  rescheduling	
  
petition,	
  the	
  governors	
  cited	
  as	
  many	
  as	
  700	
  peer-­‐‑reviewed	
  research	
  studies	
  and	
  reports	
  on	
  medical	
  
marijuana,	
  and	
  asked	
  for	
  public	
  hearings,	
  "so	
  that	
  the	
  government	
  can	
  hear	
  from	
  doctors	
  and	
  
scientists[5].”	
  	
  
	
  

In	
  April	
  2016,	
  the	
  DEA	
  responded	
  to	
  a	
  letter	
  from	
  U.S.	
  Senators	
  in	
  2015i	
  asking	
  when	
  a	
  response	
  
would	
  be	
  given	
  to	
  the	
  nearly	
  five-­‐‑year-­‐‑old	
  rescheduling	
  petition.	
  The	
  DEA	
  has	
  said	
  that	
  they	
  
expect	
  to	
  issue	
  their	
  response	
  to	
  this	
  petition	
  my	
  “mid-­‐‑year	
  2016[5]	
  .”	
  

It	
  should	
  be	
  noted	
  that	
  while	
  the	
  DEA	
  has	
  failed	
  to	
  reschedule	
  the	
  whole	
  plant	
  form	
  of	
  Cannabis,	
  the	
  
primary	
  psychoactive	
  drug	
  on	
  the	
  plant,	
  associated	
  with	
  nearly	
  all	
  of	
  its	
  negative	
  side	
  effects,	
  was	
  
rescheduled	
  to	
  Schedule	
  II	
  in	
  1985	
  and	
  Schedule	
  III	
  in	
  1999.	
  This	
  is	
  a	
  pure	
  form	
  of	
  THC	
  known	
  as	
  
dronabinol.	
  	
  

Today	
  more	
  than	
  2	
  million	
  patients	
  have	
  access	
  to	
  medical	
  Cannabis	
  and	
  Cannabis	
  products	
  under	
  state	
  
laws	
  and	
  over	
  300	
  million	
  Americans	
  live	
  in	
  states	
  where	
  this	
  is	
  an	
  option.	
  Many	
  of	
  these	
  states	
  have	
  
adopted	
  standards	
  for	
  regulating	
  Cannabis	
  products	
  in	
  these	
  markets	
  as	
  botanical	
  standards	
  with	
  
appropriate	
  monographs.	
  A	
  recent	
  United	
  States	
  Pharmacopoeia	
  (USP)	
  meeting	
  cited	
  the	
  American	
  
Herbal	
  Pharmacopoeia	
  (AHP)	
  Cannabis	
  monograph	
  as	
  the	
  current	
  standard	
  for	
  regulating	
  Cannabis	
  as	
  a	
  
medicine	
  in	
  the	
  U.S.	
  The	
  USP	
  cannot	
  release	
  an	
  official	
  monograph	
  for	
  Cannabis	
  until	
  it	
  is	
  rescheduled	
  to	
  a	
  
much	
  less	
  restrictive	
  category[7].	
  

Patient	
  advocacy	
  groups	
  such	
  as	
  ASA,	
  continue	
  to	
  put	
  pressure	
  on	
  the	
  U.S.	
  Presidential	
  administration,	
  but	
  
are	
  also	
  lobbying	
  Members	
  of	
  Congress	
  to	
  reclassify	
  Cannabis	
  for	
  medical	
  use.	
  The	
  Compassionate	
  Access,	
  
Research	
  Expansion,	
  and	
  Respect	
  for	
  States	
  (CARERS)	
  Act	
  has	
  also	
  been	
  introduced,	
  which	
  in	
  addition	
  to	
  
rescheduling	
  Cannabis	
  would	
  allow	
  states	
  to	
  establish	
  Cannabis	
  access	
  laws	
  and	
  product	
  safety	
  
regulations	
  without	
  interference	
  by	
  the	
  federal	
  government,	
  and	
  would	
  remove	
  current	
  obstacles	
  to	
  
research.	
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III.	
  EVALUATING	
  CANNABIS	
  UNDER	
  THE	
  8	
  FACTORS	
  

	
  

FACTOR	
  1:	
  CANNABIS’	
  ACTUAL	
  OR	
  RELATIVE	
  POTENTIAL	
  FOR	
  ABUSE	
  

The	
  CSA	
  defines	
  Cannabis	
  or	
  marijuana	
  as	
  the	
  following:	
  

All	
  parts	
  of	
  the	
  plant	
  Cannabis	
  Sativa	
  L.,	
  whether	
  growing	
  or	
  not;	
  the	
  seeds	
  thereof;	
  the	
  resin	
  
extracted	
  from	
  any	
  part	
  of	
  such	
  plant;	
  and	
  every	
  compound,	
  manufacture,	
  salt,	
  derivative,	
  mixture,	
  or	
  
preparation	
  of	
  such	
  plant,	
  its	
  seeds	
  or	
  resin.	
  Such	
  term	
  does	
  not	
  include	
  the	
  mature	
  stalks	
  of	
  such	
  plant,	
  fiber	
  
produced	
  from	
  such	
  stalks,	
  oil	
  or	
  cake	
  made	
  from	
  the	
  seeds	
  of	
  such	
  plant,	
  any	
  other	
  compound,	
  manufacture,	
  
salt,	
  derivative,	
  mixture,	
  or	
  preparation	
  of	
  such	
  mature	
  stalks	
  (except	
  the	
  resin	
  extracted	
  therefrom),	
  fiber,	
  
oil,	
  or	
  cake,	
  or	
  the	
  sterilized	
  seed	
  of	
  such	
  plant	
  which	
  is	
  incapable	
  of	
  germination.	
  21	
  U.S.C.	
  802(16).	
  

The	
  term	
  “abuse”	
  is	
  not	
  defined	
  in	
  the	
  CSA.	
  However,	
  the	
  legislative	
  history	
  of	
  the	
  CSA	
  suggests	
  the	
  
following	
  in	
  determining	
  whether	
  a	
  particular	
  drug	
  or	
  substance	
  has	
  a	
  potential	
  for	
  abuse:	
  

	
  	
  	
  	
  A.	
  Individuals	
  are	
  taking	
  the	
  substance	
  in	
  amounts	
  sufficient	
  to	
  create	
  a	
  hazard	
  to	
  their	
  health	
  or	
  to	
  the	
  
safety	
  of	
  other	
  individuals	
  or	
  to	
  the	
  community.	
  

	
  	
  	
  	
  B.	
  There	
  is	
  a	
  significant	
  diversion	
  of	
  the	
  drug	
  or	
  substance	
  from	
  legitimate	
  drug	
  channels.	
  

	
  	
  	
  	
  C.	
  Individuals	
  are	
  taking	
  the	
  substance	
  on	
  their	
  own	
  initiative	
  rather	
  than	
  on	
  the	
  basis	
  of	
  medical	
  advice	
  
from	
  a	
  practitioner	
  licensed	
  by	
  law	
  to	
  administer	
  such	
  substances.	
  

	
  	
  	
  	
  D.	
  The	
  substance	
  is	
  so	
  related	
  in	
  its	
  action	
  to	
  a	
  substance	
  already	
  listed	
  as	
  having	
  a	
  potential	
  for	
  abuse	
  to	
  
make	
  it	
  likely	
  that	
  it	
  will	
  have	
  the	
  same	
  potential	
  for	
  abuse	
  as	
  such	
  substance,	
  thus	
  making	
  it	
  reasonable	
  to	
  
assume	
  that	
  there	
  may	
  be	
  significant	
  diversions	
  from	
  legitimate	
  channels,	
  significant	
  use	
  contrary	
  to	
  or	
  
without	
  medical	
  advice,	
  or	
  that	
  it	
  has	
  a	
  substantial	
  capability	
  of	
  creating	
  hazards	
  to	
  the	
  health	
  of	
  the	
  user	
  or	
  
to	
  the	
  safety	
  of	
  the	
  community.	
  

Comprehensive	
  Drug	
  Abuse	
  Prevention	
  and	
  Control	
  Act	
  of	
  1970,	
  H.R.	
  Rep.	
  No.	
  91-­‐‑1444,	
  91st	
  Cong.,	
  
Sess.	
  1	
  (1970)	
  reprinted	
  in	
  U.S.C.C.A.N.	
  4566,	
  4603.	
  

In	
  response	
  to	
  criteria	
  for	
  abuse	
  as	
  listed	
  in	
  a-­‐‑d	
  above,	
  this	
  section	
  examines	
  scientific	
  publications	
  related	
  
to	
  toxicology,	
  toxic	
  and	
  lethal	
  dosing,	
  abuse	
  potential,	
  adverse	
  events,	
  public	
  health	
  outcomes,	
  and	
  the	
  
role	
  of	
  Cannabis	
  in	
  psychiatric	
  disorders	
  (Anxiety,	
  Depression,	
  and	
  Related	
  Mood	
  Disorders).	
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A.	
  INDIVIDUALS	
  ARE	
  NOT	
  TAKING	
  THE	
  SUBSTANCE	
  IN	
  AMOUNTS	
  SUFFICIENT	
  TO	
  CREATE	
  A	
  
HAZARD	
  TO	
  THEIR	
  HEALTH	
  OR	
  TO	
  THE	
  SAFETY	
  OF	
  OTHER	
  INDIVIDUALS	
  OR	
  TO	
  THE	
  
COMMUNITY.	
  

	
  	
  

To	
  determine	
  the	
  potential	
  health	
  hazards	
  of	
  a	
  substance	
  the	
  human	
  clinical	
  toxicological	
  data	
  
should	
  be	
  reviewed.	
  The	
  field	
  of	
  toxicology	
  and	
  related	
  areas	
  of	
  study	
  exist	
  to	
  define	
  and	
  codify	
  the	
  toxic	
  
effects	
  exerted	
  by	
  administered	
  drugs	
  on	
  the	
  body	
  and	
  mind.	
  The	
  toxicology	
  associated	
  with	
  Cannabis	
  
administration	
  in	
  humans	
  has	
  been	
  extensively	
  measured,	
  via	
  numerous	
  pre-­‐‑clinical	
  and	
  clinical	
  studies.	
  
Using	
  batteries	
  of	
  standardized	
  tests,	
  each	
  study	
  sought	
  to	
  compare	
  brain	
  health,	
  function,	
  and/or	
  
cognition	
  of	
  an	
  individual	
  affected	
  with	
  Cannabis	
  to	
  that	
  of	
  a	
  “normally”	
  functioning	
  individual[8-­‐‑11].	
  	
  

There	
  has	
  been	
  a	
  historical	
  and	
  intensive	
  effort	
  to	
  address	
  those	
  public	
  health	
  concerns	
  related	
  to	
  the	
  use	
  
of	
  Cannabis	
  and	
  its	
  effects	
  on	
  cognition5.	
  Negative	
  effects	
  on	
  cognition	
  or	
  brain	
  health	
  (i.e.,	
  “toxic”	
  effects)	
  
are	
  most	
  often	
  defined	
  as	
  any	
  statistically	
  significant	
  deviation	
  from	
  a	
  “normal”	
  mean[12-­‐‑16].	
  This	
  mean	
  
is	
  calculated	
  by	
  quantifying	
  a	
  battery	
  of	
  neuropsychological	
  tests	
  (i.e.,	
  memory,	
  emotional	
  cueing,	
  and	
  
coordination	
  tests)	
  and	
  brain	
  imaging	
  techniques	
  (e.g.	
  computed	
  tomography	
  [CT]	
  or	
  magnetic	
  resonance	
  
imaging	
  [MRI]).	
  Whereas	
  the	
  former	
  is	
  useful	
  for	
  assessing	
  aberrant	
  behavioral,	
  motoric,	
  and	
  learning	
  
effects,	
  imaging	
  is	
  most	
  useful	
  in	
  determining	
  any	
  abnormalities	
  in	
  physical	
  brain	
  structure	
  and/or	
  
function	
  caused	
  by	
  the	
  intake	
  of	
  a	
  drug.	
  	
  

Since	
  concerns	
  of	
  Cannabis	
  toxicity	
  were	
  first	
  raised	
  over	
  perceived	
  negative	
  effects	
  of	
  Cannabis	
  on	
  brain	
  
health,	
  unbiased	
  investigation	
  has	
  remained	
  somewhat	
  problematic	
  due	
  to	
  restrictions	
  and	
  objectives	
  of	
  
traditional	
  funding	
  sources	
  as	
  they	
  relate	
  to	
  Cannabis	
  research[17-­‐‑20].	
  When	
  negative	
  ideological	
  rhetoric	
  
guides	
  health	
  policy,	
  rather	
  than	
  empirical	
  scientific	
  findings,	
  reports	
  of	
  outcomes	
  are	
  often	
  exaggerated	
  
or	
  distorted	
  prior	
  to	
  public	
  presentation[17,20-­‐‑23].	
  Further,	
  the	
  results	
  of	
  extensive	
  animal	
  research	
  may	
  
not	
  appropriately	
  represent	
  the	
  complex	
  realities	
  found	
  in	
  human	
  populations,	
  and	
  thus	
  proper	
  human	
  
studies	
  must	
  be	
  adequately	
  controlled	
  and	
  conducted	
  to	
  define	
  actual	
  toxicology[24].	
  	
  

Hence,	
  the	
  articles	
  cited	
  in	
  this	
  report	
  are	
  derived	
  from	
  evidence	
  generated	
  by	
  controlled	
  human	
  studies,	
  
with	
  a	
  preference	
  towards	
  investigations	
  of	
  standardized	
  preparations	
  of	
  Cannabis	
  of	
  known	
  purity,	
  
provenance,	
  content,	
  and	
  pharmacokinetic	
  profile,	
  over	
  studies	
  that	
  are	
  not	
  properly	
  controlled	
  for	
  
variables	
  or	
  that	
  do	
  not	
  include	
  any	
  dose-­‐‑response,	
  neuroimaging,	
  neurochemical,	
  or	
  anatomical	
  
correlates.	
  	
  

An	
  overview	
  of	
  existing	
  research	
  on	
  the	
  subject	
  of	
  potential	
  harm	
  to	
  human	
  brain	
  health	
  from	
  the	
  effects	
  
of	
  Cannabis	
  is	
  provided	
  below.	
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Evidence	
  Regarding	
  Toxic	
  and	
  Lethal	
  Dosing	
  of	
  Cannabis	
  Preparations	
  
	
  	
  

A	
  lethal	
  toxic	
  overdose	
  of	
  Cannabis	
  or	
  its	
  preparations	
  has	
  never	
  been	
  documented,	
  nor	
  has	
  there	
  
ever	
  been	
  evidence	
  that	
  an	
  attainable	
  lethal	
  dose	
  of	
  plant	
  cannabinoids	
  exists	
  for	
  humans.	
  In	
  basic	
  
research,	
  human	
  primary	
  brain	
  cells,	
  cultured	
  in	
  vitro,	
  exposed	
  to	
  excessively	
  high	
  amounts	
  of	
  THC	
  –	
  the	
  
primary	
  active	
  compound	
  found	
  in	
  Cannabis	
  –	
  do	
  not	
  suffer	
  any	
  measurable	
  toxic	
  effects	
  such	
  as	
  
apoptosis	
  or	
  necrosis[25].	
   	
  

Drugs	
  used	
  in	
  medicine	
  are	
  routinely	
  given	
  what	
  is	
  called	
  an	
  LD50[26].	
  The	
  LD50	
  rating	
  indicates	
  at	
  what	
  
dosage	
  50%	
  of	
  test	
  subjects	
  receiving	
  a	
  drug	
  will	
  die	
  as	
  a	
  result	
  of	
  drug-­‐‑induced	
  toxicity.	
  Whereas	
  
toxicological	
  investigations	
  are	
  meant	
  to	
  evidence	
  the	
  LD50	
  of	
  a	
  drug,	
  currently	
  there	
  is	
  no	
  known	
  LD50	
  
either	
  for	
  Cannabis	
  or	
  for	
  any	
  of	
  its	
  major	
  components	
  in	
  humans.	
  While	
  a	
  number	
  of	
  studies	
  have	
  
attempted	
  to	
  determine	
  an	
  appropriate	
  LD50	
  rating	
  for	
  Cannabis	
  in	
  test	
  animals,	
  researchers	
  have	
  
continuously	
  been	
  unable	
  to	
  give	
  animals	
  enough	
  natural	
  Cannabis	
  to	
  induce	
  a	
  death.	
  

According	
  to	
  the	
  U.S.	
  Drug	
  Enforcement	
  Administration	
  (DEA)	
  hearing	
  testimonials,	
  the	
  accepted	
  
theoretical	
  calculations	
  for	
  an	
  LD50	
  of	
  Cannabis	
  were	
  originally	
  derived	
  from	
  a	
  1969	
  article	
  by	
  Todd	
  
Mikuriya,	
  MD,	
  which	
  originated	
  from	
  a	
  two-­‐‑page	
  1968	
  position	
  paper	
  (without	
  attributed	
  authors)	
  in	
  the	
  
Journal	
  of	
  the	
  American	
  Medical	
  Association[27,28].	
  In	
  his	
  paper,	
  Mikuriya	
  also	
  estimated	
  the	
  lethal	
  doses	
  
for	
  Cannabis	
  based	
  on	
  references	
  to	
  two	
  previous	
  papers	
  by	
  Loewe[29,30].	
  	
  Neither	
  prior	
  to,	
  nor	
  since,	
  
has	
  there	
  been	
  any	
  real-­‐‑life	
  evidence	
  of	
  a	
  human	
  Cannabis	
  toxicity-­‐‑induced	
  death	
  to	
  validate	
  Mikuriya’s	
  
estimated	
  LD50.	
  	
  

At	
  present,	
  it	
  is	
  estimated	
  that	
  the	
  human	
  toxicity	
  of	
  Cannabis	
  is	
  around	
  1:20,000	
  or	
  1:40,000.	
  In	
  layman	
  
terms,	
  this	
  means	
  that	
  in	
  order	
  to	
  induce	
  death,	
  a	
  Cannabis	
  smoker	
  would	
  have	
  to	
  consume	
  20,000	
  to	
  
40,000	
  times	
  as	
  much	
  Cannabis	
  as	
  is	
  contained	
  in	
  one	
  Cannabis	
  cigarette[31-­‐‑33].	
  

A	
  U.S.	
  NIDA-­‐‑supplied	
  Cannabis	
  cigarette	
  weighs	
  approximately	
  0.9	
  g.	
  Therefore,	
  a	
  person	
  would	
  have	
  to	
  
consume	
  nearly	
  1,500	
  pounds	
  of	
  Cannabis	
  within	
  a	
  15-­‐‑minute	
  period	
  to	
  induce	
  a	
  theoretically	
  lethal	
  
response.	
  Unlike	
  opiates,	
  Cannabis	
  compounds,	
  such	
  as	
  THC,	
  do	
  not	
  depress	
  respiration	
  and	
  cannot	
  
depress	
  respiratory	
  drive	
  due	
  to	
  sparse	
  receptor	
  density	
  in	
  medullary	
  respiratory	
  centers	
  of	
  the	
  human	
  
brain[34,35].	
  In	
  practical	
  toxicological	
  terms,	
  Cannabis	
  alone	
  simply	
  cannot	
  induce	
  a	
  lethal	
  outcome	
  as	
  a	
  
result	
  of	
  drug-­‐‑related	
  toxicity.	
  	
  

Based	
  on	
  current	
  understanding	
  of	
  basic	
  toxicity	
  research	
  –	
  sedation,	
  cytotoxicity,	
  genotoxicity,	
  etc.	
  –	
  
Cannabis	
  and	
  its	
  components	
  seem	
  to	
  have	
  a	
  uniquely	
  wide	
  safety	
  margin[36-­‐‑39].	
  To	
  date,	
  there	
  has	
  
never	
  been	
  a	
  single	
  well-­‐‑documented	
  case	
  of	
  human	
  fatality	
  attributable	
  to	
  an	
  overdose	
  of	
  Cannabis	
  or	
  its	
  
components,	
  and	
  no	
  experimental	
  or	
  non-­‐‑extrapolated	
  LD50	
  can	
  be	
  attributed	
  to	
  a	
  toxic	
  or	
  lethal	
  overdose	
  
of	
  Cannabis	
  or	
  a	
  preparation	
  thereof.	
  

	
  



ASA	
  	
  |	
  	
  Scheduling	
  Cannabis:	
  A	
  Preparatory	
  Document	
  for	
  FDA’s	
  8-­‐‑Factor	
  Analysis	
  on	
  Cannabis	
  

12	
  |	
  Americans 	
   for 	
  Safe 	
  Access 	
   	
  

Clinical	
   Toxicological	
   Studies	
   of	
   Cannabis	
   and	
   Brain	
   Function:	
   IQ	
   and	
  
Psychological	
  Tests	
  

Numerous	
  assessments	
  of	
  brain	
  function	
  and	
  IQ	
  have	
  been	
  carried	
  out	
  in	
  cohorts	
  or	
  groups	
  
studied	
  from	
  nearly	
  every	
  part	
  of	
  the	
  world.	
  The	
  available	
  evidence	
  on	
  effects	
  of	
  Cannabis	
  on	
  the	
  brain	
  
come	
  from	
  wide-­‐‑ranging	
  human	
  studies	
  in	
  the	
  Caribbean,	
  Latin	
  America,	
  North	
  America,	
  the	
  
Mediterranean,	
  South	
  Asia	
  (Australia,	
  New	
  Zealand)	
  and	
  Europe.	
  Most	
  studies	
  find	
  a	
  significant	
  difference	
  
in	
  brain	
  function	
  related	
  to	
  current	
  Cannabis	
  use	
  (i.e.,	
  the	
  day	
  of	
  the	
  test),	
  but	
  show	
  no	
  consistent,	
  
reproducible,	
  or	
  significant	
  long-­‐‑term	
  effects	
  when	
  study	
  participants	
  remain	
  abstinent[40].	
  Results	
  of	
  
long-­‐‑term	
  Cannabis	
  use	
  on	
  brain	
  health	
  are	
  often	
  confusing	
  and	
  not	
  statistically	
  significant.	
  As	
  one	
  clinical	
  
researcher	
  noted	
  in	
  a	
  review,	
  “current	
  human	
  observations	
  on	
  the	
  effects	
  of	
  marijuana	
  [Cannabis]	
  on	
  
development	
  are	
  sparse	
  and	
  contradictory[41]”.	
  	
  

A	
  review	
  and	
  summary	
  of	
  the	
  existing	
  human	
  clinical	
  evidence	
  is	
  provided	
  below:	
  

Clinicians	
  in	
  Jamaica	
  administered	
  a	
  series	
  of	
  19	
  neuropsychological	
  tests	
  to	
  both	
  chronic	
  Cannabis	
  users	
  
and	
  naïve	
  controls	
  with	
  no	
  major	
  differences	
  between	
  groups,	
  except	
  that	
  the	
  Cannabis	
  users	
  scored	
  
significantly	
  higher	
  on	
  the	
  Wechsler	
  Adult	
  Intelligence	
  Scale	
  (WAIS)	
  Digit	
  Span	
  performance	
  
(p<0.05)[42].	
  The	
  authors	
  concluded	
  that	
  “there	
  is	
  no	
  evidence	
  that	
  long-­‐‑term	
  use	
  of	
  Cannabis	
  is	
  related	
  
to	
  chronic	
  impairment[42]”.	
  

A	
  study	
  of	
  [Cannabis]	
  hashish	
  users	
  and	
  naïve	
  controls,	
  matched	
  for	
  age	
  and	
  socio-­‐‑economic	
  status,	
  noted	
  
no	
  differences	
  in	
  total	
  on	
  Performance	
  IQ	
  (PIQ)	
  scores	
  on	
  the	
  WAIS,	
  but	
  the	
  controls	
  performed	
  
somewhat	
  better	
  on	
  three	
  subtests	
  involving	
  Comprehension,	
  Similarities,	
  and	
  Digit	
  Symbol	
  
Substitution[43].	
  However,	
  with	
  less	
  than	
  a	
  7	
  PIQ	
  difference,	
  normally	
  found	
  in	
  Greece	
  population	
  studies,	
  
the	
  authors	
  were	
  led	
  to	
  conclude	
  that	
  “these	
  observations	
  do	
  not	
  provide	
  evidence	
  of	
  deterioration	
  of	
  
mental	
  abilities	
  in	
  hashish	
  users[42].”	
  	
  

An	
  extensive	
  battery	
  of	
  neuropsychological	
  tests	
  showed	
  no	
  Cannabis-­‐‑induced	
  pathological	
  changes	
  in	
  a	
  
Costa	
  Rican	
  population	
  study.	
  The	
  authors	
  stated,	
  “we	
  failed	
  to	
  uncover	
  significant	
  differences	
  between	
  
user	
  and	
  nonuser	
  groups	
  –	
  even	
  in	
  those	
  subjects	
  who	
  had	
  consumed	
  Cannabis	
  for	
  over	
  18	
  years[44]”.	
  
When	
  a	
  follow-­‐‑up	
  study	
  was	
  performed	
  on	
  some	
  of	
  the	
  members	
  of	
  this	
  long-­‐‑using	
  cohort,	
  initially	
  there	
  
were	
  significant	
  differences	
  claimed,	
  but	
  a	
  subsequent	
  critical	
  analysis	
  of	
  the	
  results	
  reported	
  that	
  the	
  
effects	
  were	
  reduced	
  below	
  a	
  meaningful	
  statistical	
  significance[45,46].	
  

Another	
  study	
  investigated	
  the	
  effects	
  of	
  Cannabis	
  on	
  “cognitive	
  decline”	
  in	
  1,318	
  adults	
  under	
  the	
  age	
  of	
  
65,	
  over	
  a	
  period	
  of	
  12	
  years.	
  Using	
  the	
  Mini-­‐‑Mental	
  State	
  Examination	
  (MMSE),	
  the	
  study	
  evidenced	
  no	
  
significant	
  differences	
  in	
  the	
  degree	
  of	
  decline	
  amongst	
  heavy,	
  light,	
  and	
  non-­‐‑users	
  of	
  Cannabis[8,47].	
  

The	
  book	
  Cannabis	
  and	
  Cognitive	
  Functioning	
  is	
  a	
  series	
  of	
  summarized	
  studies	
  in	
  which	
  the	
  author	
  
studied	
  subjects	
  using	
  Cannabis	
  at	
  least	
  twice	
  a	
  week,	
  on	
  average,	
  for	
  a	
  period	
  of	
  3	
  years[48].	
  The	
  author	
  
stated	
  (p.	
  227),	
  “the	
  weight	
  of	
  the	
  evidence	
  suggests	
  that	
  the	
  long-­‐‑term	
  use	
  of	
  Cannabis	
  does	
  not	
  result	
  in	
  
any	
  severe	
  or	
  grossly	
  debilitating	
  impairment	
  of	
  cognitive	
  function.”	
  The	
  author	
  did	
  note	
  more	
  subtle	
  
difficulties	
  in	
  attention	
  parameters,	
  including	
  an	
  increased	
  predilection	
  for	
  subtle	
  distraction,	
  loose	
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associations,	
  and	
  likelihood	
  of	
  intrusion	
  errors	
  during	
  memory	
  tasks.	
  In	
  another	
  review	
  of	
  cognitive	
  
effects	
  of	
  Cannabis	
  by	
  the	
  same	
  author,	
  it	
  was	
  observed	
  that	
  “the	
  long	
  term	
  risks	
  for	
  most	
  users	
  are	
  not	
  
severe	
  and	
  their	
  effects	
  are	
  relatively	
  subtle…[49]”	
  

A	
  North	
  American	
  study	
  on	
  individuals	
  aged	
  30-­‐‑55	
  years	
  old	
  divided	
  participants	
  into	
  3	
  groups:	
  1)	
  
current	
  daily	
  users	
  who	
  had	
  smoked	
  Cannabis	
  at	
  least	
  5,000	
  times,	
  2)	
  former	
  users	
  who	
  had	
  smoked	
  
Cannabis	
  at	
  least	
  5,000	
  times	
  but	
  had	
  used	
  Cannabis	
  no	
  more	
  than	
  12	
  times	
  in	
  the	
  prior	
  3	
  months,	
  and	
  3)	
  
non-­‐‑users,	
  who	
  had	
  not	
  consumed	
  Cannabis	
  more	
  than	
  50	
  times	
  in	
  their	
  lives[40].	
  Subjects	
  underwent	
  a	
  
28-­‐‑day	
  washout	
  period	
  with	
  tests	
  performed	
  at	
  0,	
  1,	
  7,	
  and	
  28	
  days	
  of	
  abstinence.	
  This	
  study	
  found	
  that	
  
“users	
  showed	
  virtually	
  no	
  significant	
  differences	
  from	
  control	
  subjects	
  on	
  a	
  battery	
  of	
  10	
  
neuropsychological	
  tests[40].”	
  The	
  authors	
  also	
  concluded	
  that	
  former	
  heavy	
  users	
  who	
  had	
  not	
  
consumed	
  Cannabis	
  in	
  the	
  last	
  3	
  months	
  “showed	
  no	
  significant	
  differences	
  from	
  control	
  subjects	
  on	
  any	
  
tests	
  during	
  testing	
  days.”	
  This	
  study	
  suggests	
  that	
  any	
  induced	
  cognitive	
  deficits	
  attributable	
  to	
  Cannabis	
  
use	
  exist	
  as	
  reversible	
  phenomena,	
  associated	
  with	
  recent	
  Cannabis	
  exposure	
  and	
  not	
  due	
  to	
  any	
  
irreversible	
  toxicity.	
  

A	
  New	
  Zealand	
  birth	
  cohort	
  study,	
  involving	
  1,037	
  participants,	
  found	
  an	
  average	
  drop	
  in	
  IQ	
  of	
  8	
  points	
  
(within	
  a	
  somewhat	
  higher	
  degree	
  of	
  variability;	
  +/-­‐‑	
  14	
  IQ	
  points)	
  at	
  age	
  38	
  in	
  Cannabis	
  users	
  that	
  had	
  
used	
  at	
  least	
  4	
  days	
  per	
  week,	
  versus	
  non-­‐‑users[50].	
  The	
  authors	
  stated,	
  “a	
  limitation	
  is	
  that	
  we	
  obtained	
  
information	
  on	
  past-­‐‑year	
  Cannabis	
  dependence	
  and	
  self-­‐‑reported	
  frequency	
  of	
  Cannabis	
  use	
  with	
  no	
  
external	
  validation	
  of	
  use	
  (e.g.,	
  biological	
  assays)[50].”	
  	
  

Another	
  New	
  Zealand	
  study	
  of	
  111	
  participants	
  found	
  that	
  “current	
  users	
  of	
  Cannabis	
  containing	
  CBD	
  (a	
  
second	
  and	
  non-­‐‑psychoactive	
  cannabinoid	
  found	
  in	
  natural	
  Cannabis),	
  as	
  well	
  as	
  former	
  users,	
  showed	
  no	
  
structural	
  or	
  neurochemical	
  hippocampal	
  differences	
  compared	
  with	
  controls[12].”	
  The	
  experimental	
  
cohort	
  that	
  was	
  exposed	
  to	
  THC	
  and	
  no	
  reported	
  CBD	
  demonstrated	
  temporary	
  changes	
  in	
  hippocampal	
  
volumes,	
  but	
  these	
  effects	
  were	
  not	
  significant	
  if	
  the	
  users	
  reported	
  using	
  Cannabis	
  containing	
  CBD.	
  The	
  
authors	
  stated	
  “users	
  exposed	
  to	
  CBD	
  and	
  former	
  users	
  did	
  not	
  differ	
  from	
  controls	
  on	
  any	
  measure[12].”	
  

Most	
  recent	
  findings	
  suggest	
  that	
  low	
  to	
  moderate	
  adolescent	
  Cannabis	
  use	
  is	
  associated	
  neither	
  with	
  IQ	
  
nor	
  with	
  lower	
  educational	
  performance	
  once	
  adjustment	
  is	
  made	
  for	
  potential	
  confounding	
  data	
  –	
  in	
  
particular,	
  adolescent	
  cigarette	
  use[11].	
  A	
  sample	
  of	
  2,235	
  teenagers	
  participated	
  in	
  a	
  United	
  Kingdom	
  
(UK)	
  study,	
  which	
  adjusted	
  for	
  pre-­‐‑exposure	
  to	
  Cannabis,	
  cigarette	
  use,	
  alcohol	
  use,	
  childhood	
  mental-­‐‑
health	
  symptoms,	
  and	
  behavioral	
  problems.	
  Cannabis	
  use	
  itself	
  was	
  not	
  found	
  to	
  be	
  causally	
  related	
  to	
  
lower	
  IQ	
  or	
  poorer	
  educational	
  performance.	
  The	
  authors	
  concluded	
  that	
  “modest	
  Cannabis	
  use	
  in	
  
teenagers	
  may	
  have	
  less	
  cognitive	
  impact	
  than	
  epidemiological	
  surveys	
  of	
  older	
  cohorts	
  have	
  previously	
  
suggested[11].”	
  	
  

In	
  regards	
  to	
  long-­‐‑term	
  cognitive	
  effects	
  of	
  Cannabis	
  use,	
  a	
  2012	
  literature	
  review	
  of	
  11	
  peer-­‐‑reviewed	
  
studies	
  evaluating	
  Cannabis’	
  potential	
  impact	
  on	
  cognitive	
  function	
  of	
  over	
  1,000	
  subjects	
  concluded,	
  “The	
  
results	
  of	
  our	
  meta-­‐‑analytic	
  study	
  failed	
  to	
  reveal	
  a	
  substantial,	
  systematic	
  effect	
  of	
  long-­‐‑term,	
  regular	
  
Cannabis	
  consumption	
  on	
  the	
  neurocognitive	
  functioning	
  of	
  users	
  who	
  were	
  not	
  acutely	
  intoxicated[51]”.	
  

No	
  scientifically	
  significant	
  negative	
  neuropsychological	
  sequelae	
  have	
  yet	
  been	
  attributable	
  to	
  Cannabis	
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usage.	
  Arguably,	
  some	
  of	
  these	
  studies	
  remain	
  limited	
  by	
  a	
  number	
  of	
  factors	
  that	
  need	
  to	
  be	
  controlled	
  in	
  
future	
  investigations.	
  Primarily,	
  Cannabis	
  use	
  and	
  dosing	
  needs	
  to	
  be	
  confirmed	
  in	
  users	
  with	
  biological	
  
and	
  chemical	
  tests,	
  as	
  issues	
  of	
  dosing	
  and	
  patterns	
  of	
  use	
  are	
  confounding	
  factors	
  when	
  not	
  adjusted	
  for.	
  
“The	
  results	
  of	
  our	
  meta-­‐‑analytic	
  study	
  fail[s]…to	
  reveal	
  a	
  substantial,	
  systematic	
  effect	
  of	
  long-­‐‑term,	
  
regular	
  Cannabis	
  consumption	
  on	
  the	
  neurocognitive	
  functioning	
  of	
  users	
  who	
  were	
  not	
  acutely	
  
intoxicated[51]”.	
  

	
  

Review	
  of	
  Toxicology	
  of	
  Cannabis	
  Use	
  in	
  Brain	
  Imaging	
  Studies	
  

Several	
  studies	
  have	
  looked	
  at	
  small	
  patient	
  cohorts	
  and	
  have	
  failed	
  to	
  find	
  evidence	
  of	
  either	
  
permanent	
  or	
  consistent	
  types	
  of	
  brain	
  damage,	
  abnormalities,	
  structural	
  brain	
  changes,	
  or	
  brain	
  tissue	
  
volume	
  of	
  either	
  white	
  or	
  grey	
  matter[48,52-­‐‑56].	
  Human	
  studies	
  on	
  brain	
  structural	
  and	
  functional	
  
changes	
  employing	
  CT	
  scans	
  or	
  MRIs	
  are	
  summarized	
  below.	
  	
  

A	
  1977	
  study	
  employed	
  CT	
  scans	
  on	
  19	
  men	
  with	
  long	
  durations	
  of	
  heavy	
  Cannabis	
  usage.	
  Results	
  showed	
  
no	
  significant	
  changes	
  in	
  either	
  the	
  ventricles	
  or	
  sub-­‐‑arachnoid	
  spaces[53].	
  The	
  authors	
  criticized	
  a	
  prior	
  
study	
  for	
  lacking	
  controls	
  on	
  antecedent	
  head	
  trauma	
  or	
  other	
  causes	
  of	
  neurological	
  damage[54].	
  In	
  the	
  
same	
  issue	
  of	
  the	
  Journal	
  of	
  the	
  American	
  Medical	
  Association,	
  an	
  additional	
  study	
  on	
  another	
  cohort	
  of	
  12	
  
heavy	
  Cannabis	
  smokers	
  displayed	
  no	
  CT	
  abnormalities[55].	
  

In	
  1983,	
  brain	
  CT	
  scans	
  were	
  studied	
  from	
  12	
  subjects	
  who	
  smoked	
  more	
  than	
  1	
  g	
  of	
  Cannabis	
  daily	
  for	
  10	
  
years.	
  Out	
  of	
  the	
  12	
  subjects,	
  only	
  1	
  subject	
  with	
  a	
  concomitant	
  history	
  of	
  alcoholism	
  showed	
  any	
  
abnormalities	
  compared	
  to	
  controls[56,57].	
  

In	
  2000,	
  no	
  abnormalities	
  were	
  ascertained	
  in	
  a	
  study	
  that	
  employed	
  automated	
  imaging	
  analysis	
  with	
  
MRI	
  to	
  examine	
  18	
  young/heavy	
  Cannabis	
  users.	
  The	
  authors	
  stated	
  “frequent	
  marijuana	
  use	
  does	
  not	
  
produce	
  clinically	
  apparent	
  MRI	
  abnormalities	
  or	
  detectable	
  global	
  or	
  regional	
  changes	
  in	
  brain	
  tissue	
  
volumes	
  of	
  gray	
  or	
  white	
  matter,	
  or	
  both	
  combined[58].”	
  One	
  of	
  the	
  leading	
  experts	
  in	
  the	
  field	
  of	
  
Cannabis’	
  cognitive	
  effects	
  and	
  dependence,	
  Dr.	
  Nadia	
  Solowij,	
  stated	
  in	
  a	
  2001	
  publication	
  that	
  “there	
  is	
  
no	
  evidence	
  from	
  human	
  studies	
  of	
  any	
  structural	
  brain	
  damage	
  following	
  prolonged	
  exposure	
  to	
  
cannabinoids[48].”	
  

A	
  2015	
  study	
  based	
  in	
  Colorado	
  –	
  a	
  U.S.	
  state	
  that	
  allows	
  Cannabis	
  use	
  for	
  qualifying	
  adults	
  –	
  examined	
  
brain	
  morphology	
  (via	
  volume	
  measurements)	
  in	
  a	
  sample	
  of	
  29	
  adult	
  daily	
  Cannabis	
  users	
  versus	
  29	
  
non-­‐‑users,	
  and	
  a	
  sample	
  of	
  50	
  adolescent	
  daily	
  users	
  versus	
  50	
  non-­‐‑users[59].	
  The	
  researchers	
  measured	
  
the	
  following	
  areas	
  and	
  structures	
  of	
  the	
  human	
  brain,	
  each	
  understood	
  to	
  be	
  associated	
  with	
  Cannabis	
  
use,	
  as	
  follows:	
  the	
  grey	
  matter,	
  nucleus	
  accumbens,	
  amygdala,	
  hippocampus,	
  and	
  cerebellum.	
  The	
  results	
  
showed	
  no	
  statistically	
  significant	
  differences	
  between	
  daily	
  users	
  and	
  non-­‐‑users,	
  in	
  either	
  volume	
  or	
  
shape,	
  in	
  any	
  region	
  of	
  interest.	
  The	
  authors	
  concluded,	
  “the	
  results	
  indicate	
  that,	
  when	
  carefully	
  
controlling	
  for	
  alcohol	
  use,	
  gender,	
  age,	
  and	
  other	
  variables,	
  there	
  is	
  no	
  association	
  between	
  marijuana	
  
use	
  and	
  standard	
  volumetric	
  or	
  shape	
  measurements	
  of	
  subcortical	
  structures[59].”	
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Claims	
  of	
  brain	
  damage	
  and	
  cerebral	
  atrophy	
  are	
  not	
  supported	
  by	
  current	
  evidence.	
  When	
  controlling	
  for	
  
pertinent	
  variables	
  such	
  as	
  age,	
  gender,	
  and	
  history	
  of	
  alcohol	
  use,	
  research	
  has	
  not	
  been	
  able	
  to	
  show	
  any	
  
association	
  between	
  the	
  use	
  of	
  Cannabis	
  and	
  changes	
  in	
  subcortical	
  structures[59].	
  	
  	
  	
  	
  

Abuse	
  Potential,	
  Dependence	
  Potential	
  and	
  Adverse	
  Reactions	
  in	
  Humans	
  	
  

Cannabis	
  dependence	
  or	
  Cannabis	
  use	
  disorders	
  are	
  an	
  increasingly	
  recognized	
  problem,	
  
principally	
  driven	
  by	
  Δ9-­‐‑THC[60,61].	
  Although	
  standardized	
  Cannabis	
  preparations	
  such	
  as	
  nabiximols,	
  
dronabinol,	
  and	
  flower	
  tops	
  (Bedrocan;	
  Dutch	
  Cannabis)	
  have	
  a	
  very	
  low	
  street	
  value	
  and	
  diversion	
  is	
  
rare,	
  all	
  THC	
  containing	
  medicines	
  share	
  a	
  dependence	
  liability.	
  However,	
  fundamental	
  differences	
  exist	
  
between	
  patients	
  receiving	
  licensed	
  or	
  regulated	
  medicine	
  and	
  commercial/recreational	
  smokers	
  of	
  
Cannabis	
  obtained	
  in	
  the	
  black	
  market[60,61].	
  Of	
  clear	
  significance	
  are	
  variations	
  in	
  active	
  cannabinoid	
  
and	
  other	
  constituents,	
  and	
  purity.	
  There	
  is	
  also	
  a	
  fundamental	
  difference	
  in	
  the	
  motivations	
  of	
  users;	
  
recipients	
  of	
  a	
  medicine	
  typically	
  seek	
  to	
  relieve	
  their	
  symptoms	
  without	
  experiencing	
  cognitive	
  
disturbance[62].	
  	
  

Currently	
  available	
  standardized	
  preparations	
  of	
  Cannabis	
  have	
  been	
  found	
  to	
  have	
  a	
  very	
  low	
  abuse	
  
potential.	
  Two	
  examples	
  of	
  this	
  are	
  dronabinol	
  an	
  oral	
  preparation	
  of	
  THC	
  isolated	
  from	
  the	
  Cannabis	
  
plant,	
  and	
  nabiximols,	
  a	
  recently	
  licensed	
  Cannabis	
  medicine,	
  approved	
  and	
  available	
  in	
  27	
  countries,	
  that	
  
contains	
  equal	
  amounts	
  of	
  THC	
  and	
  the	
  synergistic	
  non-­‐‑intoxicating	
  CBD.	
  Dronabinol	
  has	
  also	
  been	
  
proposed,	
  and	
  has	
  demonstrated	
  efficacy	
  in	
  limited	
  trials,	
  as	
  a	
  treatment	
  for	
  Cannabis	
  use	
  disorders[63].	
  

Cannabis	
  strains	
  that	
  are	
  inhaled	
  can	
  contain	
  varying	
  ratios	
  of	
  active	
  constituents,	
  and	
  thus	
  may	
  vary	
  in	
  a	
  
range	
  of	
  effects	
  and	
  may	
  therefore	
  have	
  a	
  higher	
  abuse	
  potential	
  than	
  dronabinol	
  or	
  nabiximols[64].	
  CBD	
  
also	
  demonstrates	
  a	
  low	
  abuse	
  potential	
  and	
  has	
  been	
  shown	
  to	
  not	
  significantly	
  enhance	
  the	
  effects	
  of	
  
THC	
  or	
  positive	
  subjective	
  effects	
  of	
  Cannabis[65].	
  	
  

The	
  incidence	
  of	
  intoxication	
  and	
  euphoria	
  during	
  clinical	
  trials	
  of	
  nabiximols	
  has	
  been	
  very	
  low,	
  reported	
  
by	
  only	
  2.2%	
  percent	
  of	
  patients[9].	
  Significant	
  tolerance	
  was	
  not	
  recorded	
  during	
  long-­‐‑term	
  dosing,	
  and	
  
abrupt	
  withdrawal	
  from	
  long-­‐‑term	
  use	
  produced	
  only	
  mild	
  and	
  transient	
  disturbance	
  of	
  sleep,	
  mood,	
  or	
  
appetite	
  in	
  a	
  minority	
  of	
  subjects	
  with	
  no	
  concomitant	
  withdrawal	
  syndrome[60].	
  

No	
  cases	
  of	
  abuse	
  or	
  diversions	
  of	
  these	
  medicines	
  have	
  been	
  reported.	
  This	
  reassuring	
  profile	
  with	
  
regard	
  to	
  abuse	
  potential	
  is	
  consistent	
  with	
  clinical	
  experience	
  of	
  nabilone	
  and	
  dronabinol,	
  which	
  have	
  
been	
  available	
  by	
  prescription	
  for	
  decades[66].	
  In	
  published	
  research	
  articles,	
  abuse	
  or	
  diversion	
  is	
  
reported	
  as	
  “rare	
  and	
  isolated”	
  and	
  no	
  evidence	
  of	
  street	
  market	
  for	
  these	
  drugs	
  has	
  been	
  detected.	
  	
  

In	
  an	
  abuse	
  liability	
  study	
  of	
  experienced	
  Cannabis	
  smokers,	
  higher	
  doses	
  of	
  nabiximols	
  did	
  show	
  
evidence	
  of	
  abuse	
  potential	
  in	
  comparison	
  with	
  placebo,	
  but	
  scored	
  consistently	
  lower	
  on	
  a	
  dose-­‐‑for-­‐‑dose	
  
basis	
  than	
  dronabinol.	
  The	
  apparent	
  difference	
  in	
  risk	
  profile	
  is	
  likely	
  a	
  consequence	
  of	
  the	
  presence	
  of	
  
CBD	
  in	
  whole	
  Cannabis	
  preparations.	
  In	
  brain	
  imaging	
  and	
  cognitive	
  studies,	
  participants	
  reporting	
  use	
  of	
  
Cannabis	
  containing	
  a	
  significant	
  content	
  of	
  CBD	
  have	
  been	
  demonstrated	
  not	
  to	
  differ	
  from	
  control	
  
subjects	
  with	
  respect	
  to	
  either	
  brain	
  volume	
  or	
  reported	
  results	
  on	
  a	
  battery	
  of	
  neuropsychological	
  tests.	
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The	
  evidence	
  to	
  date	
  suggests	
  that	
  abuse	
  or	
  dependence	
  of	
  standardized,	
  regulated,	
  or	
  licensed	
  Cannabis	
  
preparations	
  is	
  likely	
  to	
  occur	
  only	
  in	
  a	
  very	
  small	
  proportion	
  of	
  recipients.	
  	
  

Compared	
  to	
  nabiximols,	
  inhaled	
  Cannabis	
  preparations	
  have	
  a	
  higher	
  abuse	
  potential.	
  Nabiximols	
  also	
  
exhibits	
  less	
  non-­‐‑serious	
  psychological	
  side	
  effects	
  as	
  compared	
  to	
  oral	
  THC	
  preparations	
  such	
  as	
  
dronabinol[31,67].	
  Although	
  the	
  presence	
  of	
  THC	
  in	
  Cannabis-­‐‑based	
  preparations	
  could	
  lead	
  to	
  abuse	
  or	
  
dependence,	
  this	
  possibility	
  has	
  not	
  yet	
  emerged	
  with	
  significance	
  in	
  clinical	
  trials	
  of	
  standardized	
  
preparations	
  of	
  Cannabis	
  administered	
  via	
  either	
  the	
  oral	
  or	
  oral-­‐‑mucosal	
  route.	
  This	
  area	
  of	
  investigation	
  
would	
  benefit	
  from	
  further	
  exploration	
  in	
  greater	
  detail	
  of	
  inhaled	
  Cannabis	
  preparations.	
  

	
  

Serious	
  and	
  Non-­‐‑Serious	
  Adverse	
  Events	
  and	
  the	
  Use	
  of	
  Medical	
  Cannabis	
  
Preparations	
  

	
  

Under	
  international	
  guidelines,	
  a	
  “serious	
  adverse	
  event”	
  is	
  defined	
  as	
  any	
  untoward	
  medical	
  
occurrence	
  that	
  requires	
  admission	
  to	
  a	
  hospital	
  or	
  prolongation	
  of	
  an	
  existing	
  admission,	
  causes	
  
congenital	
  malformation,	
  results	
  in	
  persistent	
  or	
  significant	
  disability	
  or	
  incapacity,	
  is	
  life	
  threatening	
  or	
  
results	
  in	
  death.	
  A	
  “nonserious	
  adverse	
  event”	
  is	
  defined	
  as	
  any	
  untoward	
  medical	
  occurrence	
  in	
  a	
  patient	
  
or	
  participant;	
  the	
  event	
  need	
  not	
  have	
  a	
  causal	
  relation	
  to	
  the	
  treatment.	
  The	
  guidelines	
  of	
  the	
  
International	
  Conference	
  on	
  Harmonization	
  define	
  the	
  ‘expectedness’	
  of	
  an	
  adverse	
  event,	
  whereby	
  an	
  
“unexpected”	
  adverse	
  event	
  is	
  one	
  for	
  which	
  “the	
  nature	
  or	
  severity	
  ...	
  is	
  not	
  consistent	
  with	
  the	
  applicable	
  
product	
  information[68,69].”	
  	
  

	
  A	
  recent	
  investigation	
  on	
  a	
  cohort	
  of	
  215	
  individuals	
  with	
  chronic	
  non-­‐‑cancer	
  pain	
  examined	
  the	
  safety	
  
issues	
  of	
  a	
  standardized	
  herbal	
  Cannabis	
  product	
  (12.5%	
  THC).	
  The	
  standardized	
  Cannabis	
  was	
  dispensed	
  
to	
  eligible	
  subjects	
  for	
  a	
  one-­‐‑year	
  period.	
  The	
  control	
  group	
  consisted	
  of	
  participants	
  with	
  chronic	
  pain,	
  
who	
  were	
  not	
  dispensed	
  Cannabis.	
  The	
  primary	
  outcomes	
  measured	
  consisted	
  of	
  serious	
  adverse	
  events	
  
and	
  non-­‐‑serious	
  adverse	
  events.	
  Secondary	
  safety	
  outcomes	
  included	
  pulmonary	
  and	
  neurocognitive	
  
function	
  and	
  standard	
  hematology,	
  biochemistry,	
  renal,	
  liver,	
  and	
  endocrine	
  function.	
  Other	
  parameters	
  
included	
  pain	
  and	
  other	
  symptoms,	
  mood,	
  and	
  quality	
  of	
  life.	
  The	
  median	
  daily	
  Cannabis	
  dose	
  was	
  2.5	
  g/d.	
  
There	
  was	
  no	
  difference	
  in	
  risk	
  of	
  serious	
  adverse	
  events	
  between	
  groups.	
  Medical	
  Cannabis	
  users	
  were	
  at	
  
an	
  increased	
  risk	
  of	
  non-­‐‑serious	
  adverse	
  events,	
  but	
  these	
  were	
  mild	
  to	
  moderate.	
  There	
  were	
  no	
  
differences	
  in	
  secondary	
  safety	
  assessments.	
  The	
  authors	
  conclude,	
  “This	
  study	
  suggests	
  that	
  the	
  adverse	
  
effects	
  of	
  medical	
  Cannabis	
  are	
  modest	
  and	
  comparable	
  quantitatively	
  and	
  qualitatively	
  to	
  prescription	
  
cannabinoids.	
  The	
  results	
  suggest	
  that	
  Cannabis	
  at	
  average	
  doses	
  of	
  2.5g/d	
  in	
  current	
  Cannabis	
  users	
  may	
  
be	
  safe…[39].”	
  	
  

The	
  next	
  set	
  of	
  identified	
  adverse	
  events	
  discussed	
  and	
  used	
  in	
  the	
  subsequent	
  text	
  were	
  part	
  of	
  an	
  
investigation	
  that	
  coded	
  the	
  adverse	
  events	
  to	
  the	
  highest	
  standard	
  of	
  reporting,	
  according	
  to	
  the	
  Medical	
  
Dictionary	
  for	
  Regulatory	
  Activities	
  headings	
  “system	
  organ	
  classes”	
  and	
  “preferred	
  terms[70,71].”	
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Verification	
  of	
  data	
  extraction	
  methods	
  and	
  use	
  of	
  coding	
  according	
  to	
  the	
  Medical	
  Dictionary	
  for	
  
Regulatory	
  Activities	
  were	
  verified	
  by	
  a	
  medically	
  qualified	
  reviewer.	
  	
  

Numerous	
  reports	
  have	
  attributed	
  adverse	
  effects	
  to	
  Cannabis	
  as	
  an	
  associated	
  risk	
  factor	
  for	
  psychosis	
  
and	
  neurocognitive	
  effects[39].	
  Many	
  of	
  these	
  reports	
  either	
  focus	
  on	
  recreational	
  use	
  without	
  requiring	
  a	
  
standardized	
  Cannabis	
  product,	
  or	
  do	
  not	
  employ	
  biological	
  assays	
  to	
  confirm	
  and	
  assess	
  recent	
  Cannabis	
  
use	
  in	
  participants[38,57,72,73].	
  The	
  research	
  summary	
  and	
  review	
  below	
  consists	
  mainly	
  of	
  controlled,	
  
blinded	
  studies	
  on	
  adverse	
  events	
  concerning	
  medical	
  Cannabis	
  preparations.	
  

A	
  meta-­‐‑analysis	
  of	
  31	
  studies	
  (23	
  randomized	
  controlled	
  trials	
  and	
  8	
  observational	
  studies)	
  included	
  an	
  
analysis	
  of	
  Cannabis	
  side	
  effects	
  (such	
  as	
  dizziness	
  and	
  acute	
  anxiety)[9].	
  Cannabis	
  medicines	
  included	
  in	
  
the	
  analysis	
  comprised	
  of	
  an	
  oral-­‐‑mucosal	
  Cannabis	
  spray	
  preparation	
  (nabiximols),	
  oral	
  THC	
  
(dronabinol),	
  and	
  oral	
  THC-­‐‑CBD.	
  The	
  median	
  duration	
  of	
  Cannabis-­‐‑based	
  medicine	
  exposure	
  was	
  2	
  weeks	
  
(ranging	
  from	
  8	
  hours	
  to	
  12	
  months).	
  The	
  meta-­‐‑analysis	
  identified	
  a	
  total	
  of	
  4,779	
  adverse	
  events	
  
reported	
  amongst	
  participants	
  assigned	
  to	
  the	
  intervention.	
  	
  

Most	
  of	
  the	
  adverse	
  events,	
  4,615	
  (96.6%),	
  were	
  not	
  serious[9].	
  Amongst	
  these	
  studies,	
  the	
  most	
  
commonly	
  reported	
  non-­‐‑serious	
  side	
  effect	
  was	
  dizziness	
  (15.5%).	
  However,	
  the	
  study	
  did	
  find	
  164	
  
serious	
  adverse	
  events.	
  The	
  most	
  frequent	
  categories	
  of	
  serious	
  adverse	
  events	
  among	
  medical	
  Cannabis	
  
product	
  users	
  were	
  respiratory	
  (16.5%),	
  gastrointestinal	
  (16.5%),	
  and	
  nervous	
  system	
  disorders	
  
(15.2%),	
  whereas	
  nervous	
  system	
  disorders	
  were	
  the	
  most	
  frequently	
  reported	
  among	
  the	
  control	
  group	
  
(30.0%).	
  Relapse	
  of	
  multiple	
  sclerosis	
  (21	
  events	
  [12.8%]),	
  vomiting	
  (16	
  events	
  [9.8%]),	
  and	
  urinary	
  tract	
  
infection	
  (15	
  events	
  [9.1%])	
  were	
  the	
  most	
  commonly	
  reported	
  serious	
  adverse	
  events	
  among	
  people	
  
assigned	
  to	
  receive	
  medical	
  Cannabis	
  preparations.	
  There	
  was	
  no	
  evidence	
  of	
  a	
  higher	
  incidence	
  of	
  
serious	
  adverse	
  events	
  following	
  medical	
  Cannabis	
  use	
  compared	
  with	
  controls	
  among	
  a	
  meta-­‐‑analysis	
  of	
  
adverse	
  events	
  and	
  medical	
  Cannabis	
  preparations[9].	
  

In	
  January	
  of	
  2016,	
  a	
  clinical	
  trial	
  with	
  a	
  synthetic	
  modulator	
  (BIA	
  10-­‐‑2474)	
  of	
  the	
  endocannabinoid	
  
system	
  was	
  abruptly	
  interupted[74].	
  This	
  synthetic	
  drug	
  inhibited	
  the	
  activity	
  of	
  fatty	
  acid	
  amide	
  
hydrolase	
  (FAAH),	
  the	
  enzyme	
  responsible	
  for	
  the	
  degradation	
  of	
  the	
  endocannabinoid	
  anandamide	
  (AEA,	
  
arachidonoyl	
  ethanolamide),	
  thus	
  increasing	
  the	
  concentrations	
  of	
  AEA	
  available	
  to	
  stimulate	
  the	
  
endocannabinoid	
  system[75].	
  All	
  of	
  the	
  pharmaceutical	
  companies	
  with	
  active	
  programs	
  testing	
  FAAH	
  
inhibitors	
  voluntarily	
  suspended	
  their	
  trials	
  after	
  the	
  disaster	
  of	
  BIA	
  10-­‐‑2474	
  from	
  the	
  Portuguese	
  
pharmaceutical	
  company	
  Bial,	
  whose	
  phase	
  I	
  study	
  in	
  healthy	
  subjects	
  in	
  France	
  left	
  one	
  person	
  brain	
  
dead	
  and	
  five	
  others	
  hospitalized[76].	
  	
  

FAAH	
  is	
  also	
  responsible	
  for	
  the	
  degradation	
  of	
  many	
  other	
  fatty	
  acid	
  amides	
  in	
  the	
  brain	
  and	
  body.	
  
Inhibiting	
  FAAH	
  not	
  only	
  increases	
  the	
  concentration	
  of	
  anandamide,	
  but	
  also	
  the	
  concentrations	
  of	
  other	
  
fatty	
  acid	
  amides[77].	
  As	
  the	
  mechanism	
  of	
  action	
  is	
  entirely	
  different	
  from	
  that	
  of	
  THC,	
  which	
  binds	
  to	
  
cannabinoid	
  receptors[78],	
  synthetic	
  modulators	
  of	
  the	
  endocannabinoid	
  system	
  should	
  be	
  seen	
  as	
  
entirely	
  different	
  to	
  cannabinoids	
  or	
  Cannabis	
  in	
  terms	
  of	
  their	
  potential	
  side	
  effects	
  and	
  should	
  be	
  judged	
  
separately.	
  	
  

Short-­‐‑term	
  use	
  of	
  existing	
  standardized	
  medical	
  Cannabis	
  and	
  Cannabis	
  products	
  appear	
  to	
  increase	
  the	
  



ASA	
  	
  |	
  	
  Scheduling	
  Cannabis:	
  A	
  Preparatory	
  Document	
  for	
  FDA’s	
  8-­‐‑Factor	
  Analysis	
  on	
  Cannabis	
  

18	
  |	
  Americans 	
   for 	
  Safe 	
  Access 	
   	
  

risk	
  of	
  non-­‐‑serious	
  adverse	
  events.	
  Risks	
  associated	
  with	
  long-­‐‑term	
  Cannabis	
  use	
  are	
  poorly	
  characterized	
  
in	
  published	
  clinical	
  trials	
  and	
  observational	
  studies;	
  however,	
  the	
  cognitive	
  effects	
  observed	
  in	
  long-­‐‑term	
  
users	
  do	
  not	
  appear	
  to	
  be	
  permanent	
  in	
  nature[40].	
  With	
  the	
  exception	
  of	
  very	
  limited	
  studies	
  on	
  
synthetic	
  endocannabinoid	
  system	
  modulators,	
  Cannabis	
  medicines	
  do	
  not	
  appear	
  to	
  cause	
  significant	
  
serious	
  adverse	
  events.	
  Three	
  tables	
  summarizing	
  documented	
  effects	
  on	
  controlled	
  studies	
  with	
  a	
  
standardized	
  preparation	
  of	
  Cannabis	
  are	
  provided	
  below.	
  

	
  

	
  

	
  

	
  

	
  

T)ble 2  A,verse Eve2ts Observe, i2 Multiple Sclerosis (MS	 P)tie2ts (si2g C)22)bis Extr)ct 
(C)22),or®	, Sy2thetic THC (M)ri2ol®	, or Pl)cebo 

Adverse event  

Short-term study (15 weeks; n = 611) Long-term study (52 weeks; n = 502) 

THC 
(Marinol; 

10–25 mg) 

Cannabis 
extract 

(Cannador) 

† 

Placebo THC 
(Marinol; 

10–25 mg) 

Cannabis  
extract 

(Cannador) 

† 

Placebo 

Dizzy or 
lightheadedness 

59% 50% 18% 8% 10% 2% 

Sleep 35% 40% 33% 8% 8% 9% 
Spasms or stiffness 34% 33% 33% 14% 15% 14% 
Gastrointestinal 
tract 

30% 37% 20% 9% 12% 7% 

Miscellaneous 28% 30% 22% 7% 7% 7% 
Pain 26% 24% 32% 10% 17% 10% 
Dry mouth 26% 20% 7% 2% 1% 1% 
Weakness or reduced 
mobility 

25% 23% 20% 10% 12% 16% 

Bladder 24% 26% 23% 10% 12% 15% 
Infection 15% 16% 17% 9% 11% 11% 
Tremor or lack of 
coordination 

12% 10% 8% 5% 2% 2% 

Depression or 
anxiety 

10% 9% 8% 6% 6% 5% 

Numbness or 
paraesthesia 

9% 7% 7% 5% 4% 4% 

Vision 6% 8% 2% 2% 2% 0% 
MS-relapse or 
exacerbation* 

- - - 5% 6% 6% 

Falls* - - - 4% 7% 3% 
Memory or 
concentration* 

- - - 2% 2% 1% 

Other skin problems* - - - 1% 5% 6% 
Pressure sores* - - - 0% 1% 3% 
† Cannabis extract contained 2.5 mg of ∆9-THC equivalent, 1.25 mg of CBD, and 5% other 
cannabinoids per capsule. 

* Not measured in the short-term study. 
Source: Zajicek et al. (2003, 2005). 
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Table 1 Side Effects of the Cannabis Extract Sativex® 

Adverse event 

Acute studies Long-term studies 

Cannabis (n = 
644) 

Placebo (n = 
587) 

Cannabis 

Ear and labyrinth disorders 

 Vertigo 4.3% 1.4% 2.3% 
Eye disorders 

 Blurred vision 2.2% 0.3% 1.1% 
Gastrointestinal disorders 

 Constipation 2.2% 0.7% 4.2% 
 Diarrhea 3.0% 1.5% 11.5% 
 Dry mouth* 7.9% 2.4% 8.3% 
 Nausea 10.6% 5.3% 12.8% 
 Oral discomfort* 2.6% 2.7% 2.9% 
 Oral pain* 3.3% 3.9% 7.7% 
 Vomiting 2.6% 1.5% 6.0% 

General disorders and administration site conditions 

 Application site pain* 3.3% 3.4% 5.0% 
 Fatigue 13.0% 7.8% 10.1% 
 Feeling abnormal 2.6% 0.5% 3.2% 
 Feeling drunk 4.5% 0.3% 4.4% 
 Asthenia 5.1% 2.2% 3.9% 

Metabolism and nutrition disorders 

 Increased appetite 2.0% 0.5% 0.9% 
Nervous system disorders 

 Balance disorder 2.5% 0.7% 4.2% 
 Disturbance in attention 4.5% 0.0% 4.4% 
 Dizziness 32.0% 10.2% 27.6% 
 Dysgeusia 4.7% 1.7% 8.0% 
 Lethargy 2.2% 0.9% 3.3% 
 Somnolence 8.9% 2.7% 8.2% 

Psychatric disorders 

 Disorientation 4.8% 0.9% 3.5% 
 Euphoric mood 2.6% 1.0% 3.8% 
Source: Physician product information for the use of Sativex in the UK (GW 
Pharmaceuticals) 
1 Possible application site reaction. 

Table 3 Side Effects Observed in a State Clinical Trial on Oral THC and Smoked 
Cannabis Conducted in California in the 1980s 

Adverse event Smoked cannabis (unknown 
dose n=98) 

Oral THC  
(unknown dose n=257) 

Dry mouth 56.5% 44.8% 
Sedation 52.1% 64.0% 
Dizziness 33.1% 26.8% 
Ataxia 27.1% 12.8% 
Elated mood 26.6% 24.4% 
Confusion 26.6% 31.6% 
Anxiety 20.2% 18.8% 
Depressed 18.1% 13.2% 
Perceptual 15.9% 22.8% 
Fantasizing 10.7% 11.6% 
Orthostatic 7.5% 12.8% 
Panic/Fear 7.5% 7.6% 
Tachycardia 6.4% 10.0% 
Source: Musty and Rossi (2001). 
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Toxicology,	
  Adverse	
  Events,	
  and	
  Abuse	
  

While	
  few	
  significant	
  negative	
  health	
  sequelae	
  are	
  attributable	
  to	
  long-­‐‑term	
  Cannabis	
  usage,	
  
ongoing	
  human	
  use	
  of	
  cannabinoids	
  as	
  medicine	
  will	
  continue	
  to	
  elucidate	
  the	
  emergence	
  of	
  negative	
  
effects.	
  Clinically	
  relevant	
  risks	
  and	
  public	
  health	
  concerns	
  associated	
  with	
  long-­‐‑term	
  cannabinoid	
  use	
  
have	
  yet	
  to	
  be	
  satisfactorily	
  demonstrated,	
  perhaps	
  due	
  to	
  the	
  comparatively	
  mild	
  withdrawal	
  effects	
  of	
  
THC,	
  its	
  primary	
  active	
  compound.	
  Based	
  on	
  current	
  understanding	
  of	
  basic	
  toxicity	
  research,	
  Cannabis	
  
and	
  its	
  components	
  seem	
  to	
  have	
  a	
  uniquely	
  wide	
  safety	
  margin.	
  Notably	
  cannabinoids	
  do	
  not	
  depress	
  
respiratory	
  drive,	
  unlike	
  opiates[34].	
  To	
  date,	
  there	
  has	
  never	
  been	
  a	
  single	
  documented	
  case	
  of	
  human	
  
fatality	
  attributable	
  to	
  an	
  overdose	
  of	
  Cannabis	
  or	
  its	
  cannabinoids.	
  Results	
  of	
  meta-­‐‑analytic	
  studies	
  have	
  
thus	
  far	
  failed	
  to	
  reveal	
  any	
  substantial,	
  systematic	
  effect	
  of	
  long-­‐‑term,	
  regular	
  Cannabis	
  consumption	
  that	
  
is	
  not	
  reversed	
  by	
  abstinence.	
  

Pulmonary	
  issues	
  associated	
  with	
  Cannabis	
  smoking	
  include	
  chronic	
  bronchitis,	
  particularly	
  chronic	
  
cough,	
  and	
  sputum	
  production,	
  with	
  more	
  variable	
  effects	
  on	
  wheezing	
  and	
  generally	
  negative	
  effects	
  on	
  
breathlessness.	
  However,	
  these	
  issues	
  are	
  avoidable	
  by	
  using	
  vaporizer/volatilizer	
  technology	
  or	
  
alternative	
  routes	
  of	
  administration[79,80].	
  Importantly,	
  lifetime	
  use	
  of	
  Cannabis	
  smoking	
  is	
  not	
  
associated	
  with	
  an	
  increase	
  incidence	
  of	
  lung	
  cancer[81].	
  

Another	
  confounding	
  factor	
  affecting	
  a	
  clearer	
  understanding	
  of	
  long-­‐‑term,	
  chronic	
  Cannabis	
  use	
  is	
  the	
  
prevalence	
  of	
  serious	
  adverse	
  events	
  concerning	
  untoward	
  Cannabis	
  contaminants.	
  Lung	
  infection	
  from	
  
bacterial	
  and	
  fungal	
  contamination	
  of	
  plant	
  materials,	
  lead	
  and	
  other	
  heavy	
  metals	
  poisoning,	
  bronchial	
  
irritation	
  from	
  foreign	
  particulate	
  matter	
  such	
  as	
  tiny	
  pieces	
  of	
  broken	
  glass,	
  concomitant	
  use	
  of	
  tobacco,	
  
calamus	
  and	
  other	
  cholinergic	
  compounds[82,83]–	
  some	
  side	
  effects,	
  both	
  serious	
  and	
  non-­‐‑serious,	
  are	
  
due	
  to	
  contaminated	
  products	
  found	
  on	
  the	
  black	
  market.	
  	
  

Access	
  to	
  Cannabis	
  products	
  manufactured	
  under	
  appropriate	
  quality	
  assurance/quality	
  control	
  
conditions	
  –	
  such	
  as	
  those	
  properly	
  standardized	
  Cannabis	
  products	
  now	
  available	
  in	
  27	
  countries	
  –	
  are	
  
associated	
  with	
  significantly	
  lower	
  prevalence	
  of	
  negative	
  health	
  issues,	
  both	
  serious	
  and	
  non-­‐‑serious.	
  
The	
  illegality	
  of	
  Cannabis	
  is	
  a	
  threat	
  to	
  the	
  safety	
  of	
  using	
  Cannabis	
  as	
  a	
  medicine.	
  Programs	
  for	
  
supporting	
  qualified	
  individuals	
  to	
  access	
  Cannabis,	
  global	
  product	
  safety	
  guidelines,	
  or	
  
licensed/regulated	
  Cannabis	
  testing	
  facilities	
  help	
  to	
  ensure	
  that	
  the	
  rights	
  of	
  medical	
  consumers	
  are	
  
respected.	
  

How	
  Safe	
  is	
  Cannabis?	
  

Research	
  continues	
  to	
  demonstrate	
  that	
  Cannabis	
  and	
  its	
  preparations	
  have	
  an	
  excellent	
  safety	
  
profile.	
  According	
  to	
  the	
  Drug	
  Awareness	
  Warning	
  Network	
  Annual	
  Report,	
  published	
  by	
  the	
  Substance	
  
Abuse	
  and	
  Mental	
  Health	
  Services	
  Administration	
  (SAMHSA),	
  which	
  contains	
  a	
  statistical	
  compilation	
  of	
  
all	
  drug	
  deaths	
  that	
  occur	
  in	
  the	
  U.S.,	
  not	
  a	
  single	
  death	
  has	
  ever	
  been	
  recorded	
  due	
  to	
  the	
  use	
  of	
  Cannabis.	
  	
  

DEA	
  Chief	
  Administrative	
  Law	
  Judge,	
  Francis	
  Young,	
  in	
  response	
  to	
  a	
  petition	
  to	
  reschedule	
  Cannabis	
  
under	
  federal	
  law	
  concluded	
  in	
  1988	
  that,	
  “In	
  strict	
  medical	
  terms	
  marijuana	
  is	
  far	
  safer	
  than	
  many	
  foods	
  
we	
  commonly	
  consume....	
  Marijuana	
  in	
  its	
  natural	
  form	
  is	
  one	
  of	
  the	
  safest	
  therapeutically	
  active	
  substances	
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known	
  to	
  man.	
  By	
  any	
  measure	
  of	
  rational	
  analysis	
  marijuana	
  can	
  be	
  safely	
  used	
  within	
  the	
  supervised	
  
routine	
  of	
  medical	
  care[32].”	
   	
  

Public	
  Health	
  Outcomes	
  

The	
  effects	
  of	
  drug	
  or	
  substance	
  abuse	
  related	
  to	
  public	
  health	
  outcomes	
  should	
  be	
  considered	
  
and	
  evaluated	
  in	
  comparison	
  to	
  other	
  drugs	
  and	
  substances[24,84-­‐‑86].	
  Previous	
  analysis	
  has	
  shown	
  that	
  
Cannabis	
  smokers	
  are	
  2.6	
  times	
  more	
  likely	
  to	
  have	
  a	
  psychotic-­‐‑like	
  experience	
  than	
  compared	
  to	
  non-­‐‑
smokers[87,88].	
  By	
  comparison,	
  people	
  who	
  smoke	
  tobacco	
  are	
  20	
  times	
  more	
  likely	
  to	
  get	
  lung	
  cancer	
  
than	
  those	
  who	
  do	
  not	
  smoke.	
  To	
  put	
  this	
  in	
  perspective,	
  over	
  5,000	
  men,	
  20-­‐‑25	
  years	
  old	
  would	
  need	
  to	
  
stop	
  using	
  the	
  drug	
  in	
  order	
  to	
  ostensibly	
  prevent	
  one	
  episode	
  of	
  schizophrenia.	
  Along	
  with	
  this	
  is	
  the	
  
paradox	
  that	
  while	
  cases	
  of	
  schizophrenia	
  have	
  decreased	
  in	
  the	
  last	
  30	
  years,	
  Cannabis	
  use	
  has	
  increased	
  
substantially	
  amongst	
  like	
  populations[87,88].	
  	
  

Proper	
  assessment	
  of	
  the	
  harms	
  caused	
  by	
  the	
  misuse	
  of	
  drugs	
  can	
  inform	
  policy	
  makers	
  when	
  making	
  
decisions	
  towards	
  health,	
  policing,	
  and	
  social	
  care.	
  The	
  research	
  study	
  and	
  figures	
  discussed	
  below	
  apply	
  
a	
  multi-­‐‑criteria	
  decision	
  analysis	
  (MCDA)	
  model	
  to	
  demonstrate	
  a	
  range	
  of	
  drug	
  harms.	
  This	
  research,	
  
based	
  in	
  the	
  UK,	
  provides	
  the	
  most	
  recent	
  comprehensive	
  research	
  published	
  on	
  comparing	
  the	
  harms	
  of	
  
various	
  drugs[89,90].	
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legal highs (webappendix). Their experience was 
extensive, spanning both personal and social aspects of 
drug harm, and many had substantial research expertise 
in addiction. All provided independent advice and no 
confl icts of interest were declared. The meeting’s 
facilitator was an independent specialist in decision 
analysis modelling. He applied methods and techniques 
that enable groups to work eff ectively as a team, 
enhancing their capability to perform,7 thereby 
improving the accuracy of individual judgments. The 
group scored each drug on each harm criterion in an 
open discussion and then assessed the relative 
importance of the criteria within each cluster and across 
clusters. They also reviewed the criteria and the 
defi nitions developed by the ACMD. This method 
resulted in a common unit of harm across all the criteria, 
from which a new analysis of relative drugs harms was 
achieved. Very slight revisions of the defi nitions were 
adopted, and panel 1 shows the fi nal version.

Scoring of the drugs on the criteria
Drugs were scored with points out of 100, with 
100 assigned to the most harmful drug on a specifi c 
criterion. Zero indicated no harm. Weighting sub-
sequently compares the drugs that scored 100 across all 
the criteria, thereby expressing the judgment that some 
drugs scoring 100 are more harmful than others. 

In scaling of the drugs, care is needed to ensure that 
each successive point on the scale represents equal 
increments of harm. Thus, if a drug is scored at 50, then it 
should be half as harmful as the drug that scored 100. 
Because zero represents no harm, this scale can be 
regarded as a ratio scale, which helps with interpretation of 
weighted averages of several scales. The group scored the 
drugs on all the criteria during the decision conference.

Consistency checking is an essential part of proper 
scoring, since it helps to minimise bias in the scores and 
encourages realism in scoring. Even more important is 
the discussion of the group, since scores are often changed 
from those originally suggested as participants share their 
diff erent experiences and revise their views. Both during 
scoring and after all drugs have been scored on a criterion, 
it is important to look at the relativities of the scores to see 
whether there are any obvious discrepancies.

Weighting of the criteria
Some criteria are more important expressions of harm 
than are others. More precision is needed, within the 
context of MCDA, to enable the assessment of weights on 
the criteria. To ensure that assessed weights are meaningful, 
the concept of swing weighting is applied. The purpose of 
weighting in MCDA is to ensure that the units of harm on 
the diff erent preference scales are equivalent, thus enabling 
weighted scores to be compared and combined across the 
criteria. Weights are, essentially, scale factors.

MCDA distinguishes between facts and value 
judgments about the facts. On the one hand, harm 

expresses a level of damage. Value, on the other hand, 
indicates how much that level of damage matters in a 
particular context. Because context can aff ect assess-
ments of value, one set of criterion weights for a 
particular context might not be satisfactory for decision 
making in another context. It follows then, that two 
stages have to be considered. First, the added harm 
going from no harm to the level of harm represented by 
a score of 100 should be considered—ie, a straight-
forward assessment of a diff erence in harm. The next 
step is to think about how much that diff erence in harm 
matters in a specifi c context. The question posed to the 
group in comparing the swing in harm from 0 to 100 on 
one scale with the swing from 0 to 100 on another scale 
was: “How big is the diff erence in harm and how much 
do you care about that diff erence?”

During the decision conference participants assessed 
weights within each cluster of criteria. The criterion 
within a cluster judged to be associated with the largest 
swing weight was assigned an arbitrary score of 100. 
Then, each swing on the remaining criteria in the 
cluster was judged by the group compared with the 
100 score, in terms of a ratio. For example, in the 
cluster of four criteria under the category physical 
harm to users, the swing weight for drug-related 
mortality was judged to be the largest diff erence of the 
four, so it was given a weight of 100. The group judged 
the next largest swing in harm to be in drug-specifi c 

Drug-specific mortality

Drug-related mortality

Drug-specific damage

Drug-related damage

Dependence

Drug-specific impairment of mental functioning

Drug-related impairment of mental functioning

Loss of tangibles

Loss of relationships

Injury

Crime

Environmental damage

Economic cost
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To users

To others
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Community
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Figure 1: Evaluation criteria organised by harms to users and harms to others, and clustered under physical, 
psychological, and social eff ects
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Figure	
  1)	
  Evaluation	
  criteria	
  
organized	
  by	
  harms	
  to	
  users	
  and	
  
harms	
  to	
  others,	
  and	
  clustered	
  
under	
  physical,	
  psychological,	
  and	
  
social	
  effects.	
  The	
  above	
  figure	
  
demonstrates	
  how	
  drug	
  harm	
  is	
  
measured;	
  essentially	
  the	
  two	
  
major	
  factors	
  are	
  harm	
  to	
  the	
  drug	
  
user	
  and	
  harm	
  to	
  others.	
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  376(9752),	
  1558–1565.	
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Figure 2: Overall weighted scores for each of the drugs �
The colored bars indicate the part scores for each of the criteria. The key shows the normalized weight for each criterion. A 
higher weight indicates a larger difference between the most harmful drug on the criterion and no harm. CW=cumulative 
weight. GHB=γ hydroxybutyric acid. LSD=lysergic acid diethylamide.  The scores were generated according to the 
International Classification of Diseases, tenth revision of the Diagnostic and Statistical Manual of Mental Disorders, fourth 
revision. Nutt et al. (2010). Drug harms in the UK: a multicriteria decision analysis. The Lancet, 376(9752), 1558–1565.

Definitions: Drug-specific mortality Intrinsic lethality of the drug expressed as ratio of lethal dose and standard dose (for adults). Drug-related mortality 
The extent to which life is shortened by the use of the drug (excludes drug-specific mortality)—eg, road traffic accidents, lung cancers, HIV, suicide Drug-
specific damage Drug-specific damage to physical health—eg, cirrhosis, seizures, strokes, cardiomyopathy, stomach ulcers Drug-related damage Drug-
related damage to physical health, including consequences of, for example, sexual unwanted activities and self-harm, blood-borne viruses, emphysema, and 
damage from cutting agents. Dependence The extent to which a drug creates a propensity or urge to continue to use despite adverse consequences (ICD 10 
or DSM IV) Drug-specific impairment of mental functioning Drug-specific impairment of mental functioning—eg, amfetamine-induced psychosis, 
ketamine intoxication Drug-related impairment of mental functioning Drug-related impairment of mental functioning—eg, mood disorders secondary to 
drug-user’s lifestyle or drug use Loss of tangibles Extent of loss of tangible things (eg, income, housing, job, educational achievements, criminal record, 
imprisonment) Loss of relationships Extent of loss of relationship with family and friends Injury Extent to which the use of a drug increases the chance of 
injuries to others both directly and indirectly—eg, violence (including domestic violence), traffic accident, fetal harm, drug waste, secondary transmission of 
blood-borne viruse. Crime Extent to which the use of a drug involves or leads to an increase in volume of acquisitive crime (beyond the use-of- drug act) 
directly or indirectly (at the population level, not the individual level). Environmental damage Extent to which the use and production of a drug causes 
environmental damage locally—eg, toxic waste from amfetamine factories, discarded needles. Family adversities Extent to which the use of a drug causes 
family adversities— eg, family breakdown, economic wellbeing, emotional wellbeing, future prospects of children, child neglect. International damage 
Extent to which the use of a drug in the UK contributes to damage internationally—eg, deforestation, destabilisation of countries, international crime, new 
markets. Economic cost Extent to which the use of a drug causes direct costs to the country (eg, health care, police, prisons, social services, customs, 
insurance, crime) and indirect costs (eg, loss of productivity, absenteeism). Community Extent to which the use of a drug creates decline in social cohesion 
and decline in the reputation of the community.  
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illicit drugs, such as cannabis, lysergic acid diethylamide 
(LSD), and mushrooms. 

The MCDA process provides a powerful means to deal 
with complex issues that drug misuse presents. The 
expert panel’s scores within one criterion can be to some 
extent validated by reference to published work. For 
example, we compared the 12 substances in common 
between this study and those in Gable’s study,12 who for 
20 substances identifi ed a safety ratio—the ratio of an 
acute lethal dose to the dose commonly used for non-
medical purposes. The log10 of that ratio shows a 
correlation of 0·66 with the ISCD scores on the criterion 
drug-specifi c mortality, providing some evidence of 
validity of the ISCD input scores.

We also investigated drug-specifi c mortality estimates 
in studies of human beings.13 These estimates show a 
strong correlation with the group input scores: the mean 
fatality statistics from 2003 to 2007 for fi ve substances 
(heroin, cocaine, amfetamines, MDMA/ecstasy, and 

cannabis) show correlations with the ISCD lethality 
scores of 0·98 and 0·99, for which the substances 
recorded on the death certifi cates were among other 
mentions or sole mentions, respectively.

A comparison of the ICSD experts’ ratings on the 
dependence criterion with lifetime dependence reported 
in the US survey by Anthony and co-workers14 showed a 
correlation of 0·95 for the fi ve drugs—tobacco, alcohol, 
cannabis, cocaine, and heroin—that were investigated in 
both studies, showing the validity of the MCDA input 
scores for those substances.

Drug-specifi c and drug-related harms for some drugs 
can be estimated from health data and other data that 
show alcohol, heroin, and crack cocaine as having much 
larger eff ects than other drugs.15 Social harms are harder 
to ascertain, although estimates based on road traffi  c 
and other accidents at home, drug-related violence,16 and 
costs to economies in provider countries (eg, Colombia, 
Afghanistan, and Mexico)17 have been estimated. Police 
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Figure 4: Overall weighted scores for each of the drugs
The coloured bars indicate the part scores for each of the criteria. The key shows the normalised weight for each criterion. A higher weight indicates a larger diff erence 
between the most harmful drug on the criterion and no harm. CW=cumulative weight. GHB=γ hydroxybutyric acid. LSD=lysergic acid diethylamide.
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Members	
  of	
  the	
  UK’s	
  Independent	
  Scientific	
  Committee	
  on	
  Drugs,	
  and	
  two	
  invited	
  specialists,	
  met	
  for	
  a	
  1-­‐‑
day	
  interactive	
  workshop	
  to	
  score	
  20	
  drugs	
  on	
  harms	
  assessment.	
  This	
  panel	
  of	
  drug-­‐‑harm	
  experts	
  were	
  
convened	
  to	
  establish	
  scores	
  for	
  20	
  representative	
  drugs	
  that	
  were	
  relevant	
  to	
  the	
  UK	
  and	
  which	
  span	
  the	
  
range	
  of	
  potential	
  harms	
  and	
  extent	
  of	
  use.	
  The	
  harms	
  were	
  assessed	
  according	
  to	
  a	
  set	
  of	
  16	
  criteria	
  
developed	
  by	
  the	
  Advisory	
  Council	
  on	
  the	
  Misuse	
  of	
  Drugs	
  (the	
  UK	
  Government	
  committee	
  on	
  drug	
  
misuse).	
  Of	
  the	
  16	
  criteria,	
  nine	
  related	
  to	
  the	
  harms	
  that	
  a	
  drug	
  produces	
  in	
  the	
  individual	
  and	
  seven	
  
were	
  in	
  relation	
  to	
  the	
  harms	
  of	
  another.	
  Drugs	
  were	
  scored	
  out	
  of	
  100	
  points,	
  and	
  criteria	
  were	
  weighted	
  
to	
  indicate	
  their	
  relative	
  importance.	
  Overall,	
  alcohol	
  showed	
  to	
  be	
  the	
  most	
  harmful	
  drug	
  (overall	
  harm	
  
score	
  72),	
  with	
  heroin	
  (55)	
  and	
  crack	
  cocaine	
  (54)	
  in	
  second	
  and	
  third	
  places.	
  

Provided	
  by	
  Nutt	
  et	
  al.	
  (2010),	
  and	
  created	
  from	
  data	
  obtained	
  from	
  the	
  workshop,	
  Figure	
  2	
  shows	
  a	
  
comparison	
  amongst	
  drugs	
  of	
  abuse	
  across	
  different	
  scheduling	
  and	
  control	
  status,	
  with	
  each	
  colored	
  bar	
  
representing	
  a	
  different	
  criterion.	
  For	
  example,	
  Drug-­‐‑Specific	
  Mortality,	
  representing	
  reported	
  average	
  
occurrences	
  of	
  deaths	
  from	
  the	
  substances	
  over	
  time,	
  is	
  on	
  the	
  top	
  of	
  each	
  column.	
  Alcohol,	
  heroin,	
  
butane,	
  and	
  GHB	
  display	
  a	
  notable	
  association	
  with	
  higher	
  risk	
  of	
  death	
  from	
  consumption,	
  while	
  
Cannabis,	
  anabolic	
  steroids,	
  khat,	
  and	
  LSD	
  show	
  very	
  low	
  or	
  no	
  association	
  with	
  mortality.	
  A	
  limiting	
  
factor	
  of	
  this	
  and	
  other	
  data	
  discussed	
  here	
  is	
  that	
  the	
  substances	
  are	
  only	
  scored	
  for	
  harm	
  and	
  weighted	
  
without	
  scores	
  or	
  criteria	
  regarding	
  medical	
  use.	
  Another	
  important	
  limiting	
  factor	
  is	
  that	
  Nutt	
  et	
  al.’s	
  
calculations	
  of	
  Cannabis	
  harm	
  are	
  somewhat	
  overstated	
  due	
  to	
  their	
  consideration	
  of	
  legal	
  harms	
  in	
  their	
  
process.	
  Ideally,	
  only	
  medical	
  factors	
  would	
  be	
  the	
  sole	
  determinants	
  of	
  risk.	
  

This	
  is	
  not	
  the	
  first	
  study	
  of	
  its	
  kind	
  and	
  previous	
  research	
  found	
  similar	
  results.	
  The	
  findings	
  of	
  Nutt	
  et	
  al.	
  
(2010)	
  lend	
  support	
  to	
  previous	
  work	
  in	
  the	
  UK,	
  the	
  Netherlands,	
  the	
  U.S.	
  and	
  elsewhere,	
  confirming	
  that	
  
the	
  present	
  drug	
  classification	
  systems	
  have	
  little	
  relation	
  to	
  empirical	
  evidence	
  of	
  harm[57,87-­‐‑93].	
  These	
  
studies	
  also	
  subscribe	
  to	
  the	
  conclusions	
  of	
  previous	
  expert	
  reports,	
  that	
  aggressively	
  targeting	
  alcohol	
  
harms	
  is	
  a	
  valid	
  and	
  necessary	
  public	
  health	
  strategy.	
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We compared the overall mean scores (averaged across 
all nine parameters) for the psychiatrists with those of 
the independent group for the 14 substances that were 
ranked by both groups (fi gure 2). The fi gure suggests 
that the scores have some validity and that the process is 
robust, in that it generates similar results in the hands of 
rather diff erent sets of experts.

Table 3 lists the independent group results for each of 
the three subcategories of harm. The scores in each 
category were averaged across all scorers and the 
substances are listed in rank order of harm, based on 
their overall score. Many of the drugs were consistent in 
their ranking across the three categories. Heroin, cocaine, 
barbiturates, and street methadone were in the top fi ve 
places for all categories of harm, whereas khat, alkyl 
nitrites, and ecstasy were in the bottom fi ve places for all. 
Some drugs diff ered substantially in their harm ratings 
across the three categories. For instance, cannabis was 
ranked low for physical harm but somewhat higher for 
dependence and harm to family and community. 
Anabolic steroids were ranked high for physical harm 
but low for dependence. Tobacco was high for dependence 
but distinctly lower for social harms, because it scored 
low on intoxication. Tobacco’s mean score for physical 
harm was also modest, since the ratings for acute harm 
and potential for intravenous use were low, although the 
value for chronic harm was, unsurprisingly, very high.

Drugs that can be administered by the intravenous 
route were generally ranked high, not solely because they 
were assigned exceptionally high scores for parameter 

three (ie, the propensity for intravenous use) and nine 
(health-care costs). Even if the scores for these two 
parameters were excluded from the analysis, the high 
ranking for such drugs persisted. Thus, drugs that can be 
administered intravenously were also judged to be very 
harmful in many other respects.

Discussion
The results of this study do not provide justifi cation for 
the sharp A, B, or C divisions of the current classifi cations 
in the UK Misuse of Drugs Act. Distinct categorisation 
is, of course, convenient for setting of priorities for 
policing, education, and social support, as well as to 
determine sentencing for possession or dealing. But 
neither the rank ordering of drugs nor their segregation 
into groups in the Misuse of Drugs Act classifi cation is  
supported by the more complete assessment of harm 
described here. Sharply defi ned categories in any ranking 
system are essentially arbitrary unless there are obvious 
discontinuities in the full set of scores. Figure 1 shows 
only a hint of such a transition in the spectrum of harm, 
in the small step in the very middle of the distribution, 
between buprenorphine and cannabis. Interestingly, 
alcohol and tobacco are both in the top ten, higher-harm 
group. There is a rapidly accelerating harm value from 
alcohol upwards. So, if a three-category classifi cation 
were to be retained, one possible interpretation of our 
fi ndings is that drugs with harm scores equal to that of 
alcohol and above might be class A, cannabis and those 
below might be class C, and drugs in between might be 

Physical harm Dependence Social harm

Mean Acute Chronic Intravenous Mean Pleasure Psychological 
dependence

Physical 
dependence

Mean Intoxication Social 
harm

Health-care 
costs

Heroin 2·78 2·8 2·5 3·0 3·00 3·0 3·0 3·0 2·54 1·6 3·0 3·0

Cocaine 2·33 2·0 2·0 3·0 2·39 3·0 2·8 1·3 2·17 1·8 2·5 2·3

Barbiturates 2·23 2·3 1·9 2·5 2·01 2·0 2·2 1·8 2·00 2·4 1·9 1·7

Street methadone 1·86 2·5 1·7 1·4 2·08 1·8 2·3 2·3 1·87 1·6 1·9 2·0

Alcohol 1·40 1·9 2·4 NA 1·93 2·3 1·9 1·6 2·21 2·2 2·4 2·1

Ketamine 2·00 2·1 1·7 2·1 1·54 1·9 1·7 1·0 1·69 2·0 1·5 1·5

Benzodiazepines 1·63 1·5 1·7 1·8 1·83 1·7 2·1 1·8 1·65 2·0 1·5 1·5

Amphetamine 1·81 1·3 1·8 2·4 1·67 2·0 1·9 1·1 1·50 1·4 1·5 1·6

Tobacco 1·24 0·9 2·9 0 2·21 2·3 2·6 1·8 1·42 0·8 1·1 2·4

Buprenorphine 1·60 1·2 1·3 2·3 1·64 2·0 1·5 1·5 1·49 1·6 1·5 1·4

Cannabis 0·99 0·9 2·1 0 1·51 1·9 1·7 0·8 1·50 1·7 1·3 1·5

Solvents 1·28 2·1 1·7 0 1·01 1·7 1·2 0·1 1·52 1·9 1·5 1·2

4-MTA 1·44 2·2 2·1 0 1·30 1·0 1·7 0·8 1·06 1·2 1·0 1·0

LSD 1·13 1·7 1·4 0·3 1·23 2·2 1·1 0·3 1·32 1·6 1·3 1·1

Methylphenidate 1·32 1·2 1·3 1·6 1·25 1·4 1·3 1·0 0·97 1·1 0·8 1·1

Anabolic steroids 1·45 0·8 2·0 1·7 0·88 1·1 0·8 0·8 1·13 1·3 0·8 1·3

GHB 0·86 1·4 1·2 0 1·19 1·4 1·1 1·1 1·30 1·4 1·3 1·2

Ecstasy 1·05 1·6 1·6 0 1·13 1·5 1·2 0·7 1·09 1·2 1·0 1·1

Alkyl nitrites 0·93 1·6 0·9 0·3 0·87 1·6 0·7 0·3 0·97 0·8 0·7 1·4

Khat 0·50 0·3 1·2 0 1·04 1·6 1·2 0·3 0·85 0·7 1·1 0·8

Table 3: Mean independent group scores in each of the three categories of harm, for 20 substances, ranked by their overall score, and mean scores for each of the three subscales
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  for	
  
each	
  of	
  three	
  sub	
  
scales.	
  

From:	
  Nutt,	
  D.,	
  King,	
  
L.	
  A.,	
  Saulsbury,	
  W.,	
  &	
  
Blakemore,	
  C.	
  (2007).	
  
Development	
  of	
  a	
  
rational	
  scale	
  to	
  
assess	
  the	
  harm	
  of	
  
drugs	
  of	
  potential	
  
misuse.	
  The	
  Lancet,	
  
369(9566),	
  1047–
1053.	
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CANNABIS	
  AND	
  PSYCHIATRIC	
  DISORDERS	
  (ANXIETY,	
  DEPRESSION,	
  AND	
  RELATED	
  
MOOD	
  DISORDERS)	
  

Human	
  studies	
  on	
  the	
  effects	
  of	
  Cannabis	
  on	
  anxiety	
  and	
  depression	
  or	
  mood	
  disorders	
  include	
  
studies	
  on	
  THC,	
  CBD,	
  and	
  whole	
  plant	
  material.	
  Dosing	
  consisted	
  of	
  a	
  range	
  between	
  5mg-­‐‑30mg	
  oral	
  THC	
  
and	
  a	
  single	
  clinical	
  study	
  looked	
  at	
  0.5mg/kg	
  THC	
  for	
  changes	
  in	
  mood	
  and	
  related	
  behavior.	
  For	
  CBD,	
  
clinical	
  studies	
  examined	
  oral	
  doses	
  ranging	
  between	
  60mg-­‐‑600mg	
  and	
  1mg/kg	
  for	
  improvements	
  in	
  
related	
  mood	
  disorders.	
  Conversely	
  blocking	
  the	
  active	
  sites	
  for	
  THC	
  with	
  the	
  CB1	
  receptor	
  antagonist,	
  
rimonabant	
  is	
  capable	
  of	
  increasing	
  stress	
  and	
  anxiety	
  levels	
  at	
  an	
  oral	
  dose	
  of	
  70mg.	
  

Anxiety	
  and	
  Mood	
  Disorders	
  

The	
  effects	
  of	
  Cannabis	
  on	
  anxiety	
  and	
  depression	
  may	
  depend	
  on	
  the	
  ratio	
  of	
  certain	
  
cannabinoids,	
  the	
  individual	
  user,	
  and	
  the	
  context	
  in	
  which	
  it	
  is	
  used.	
  One	
  of	
  the	
  active	
  ingredients	
  of	
  
Cannabis	
  can	
  cause	
  an	
  acute	
  and	
  short-­‐‑lasting	
  episode	
  of	
  anxiety,	
  which	
  often	
  resembles	
  panic,	
  in	
  naïve	
  
users.	
  For	
  a	
  naïve	
  user,	
  a	
  dose	
  of	
  oral	
  THC	
  that	
  is	
  likely	
  to	
  start	
  to	
  induce	
  anxiety	
  is	
  >5mg	
  synthetic	
  Δ9-­‐‑THC	
  
(for	
  a	
  man	
  of	
  average	
  weight)	
  and	
  a	
  higher	
  dose	
  could	
  induce	
  both	
  panic	
  attacks	
  and	
  paranoias[94].	
  
However,	
  the	
  same	
  is	
  not	
  necessarily	
  true	
  for	
  all	
  cannabinoids.	
  

In	
  a	
  study	
  with	
  10	
  treatment-­‐‑naïve	
  patients	
  with	
  generalized	
  social	
  anxiety	
  disorder,	
  400mg	
  oral	
  CBD	
  was	
  
shown	
  to	
  reduce	
  anxiety	
  compared	
  to	
  placebo.	
  This	
  anxiolytic	
  effect	
  was	
  associated	
  with	
  significantly	
  
reduced	
  regional	
  cerebral	
  blood	
  flow	
  (measured	
  by	
  uptake	
  of	
  740MBq	
  of	
  99mTc-­‐‑ECD)	
  in	
  the	
  left	
  
parahippocampal	
  gyrus,	
  hippocampus,	
  and	
  inferior	
  temporal	
  gyrus,	
  while	
  increasing	
  cerebral	
  blood	
  flow	
  
(ECD	
  uptake)	
  in	
  the	
  right	
  posterior	
  cingulate	
  gyrus[95].	
  	
  Similarly,	
  a	
  study	
  of	
  24	
  patients	
  with	
  social	
  
anxiety	
  disorder	
  found	
  an	
  association	
  between	
  CBD	
  (600mg;	
  n=12)	
  and	
  decreases	
  in	
  anxiety	
  within	
  the	
  
context	
  of	
  public	
  speaking	
  task[96].	
  

In	
  1974,	
  an	
  interactive	
  study	
  between	
  CBD	
  and	
  THC	
  showed	
  that	
  CBD	
  (60	
  mg),	
  added	
  to	
  Δ9-­‐‑THC	
  	
  (30	
  mg),	
  
changed	
  the	
  symptoms	
  induced	
  by	
  THC	
  alone	
  in	
  such	
  a	
  way	
  that	
  the	
  subjects	
  receiving	
  the	
  mixture	
  
showed	
  less	
  anxiety	
  and	
  more	
  pleasurable	
  effects	
  [97].	
  In	
  1982,	
  a	
  study	
  confirmed	
  a	
  similar	
  effect	
  with	
  
CBD	
  (1	
  mg/kg),	
  co-­‐‑administered	
  with	
  THC	
  (0.5	
  mg/kg),	
  and	
  this	
  combination	
  also	
  significantly	
  reduced	
  
anxiety	
  indices	
  in	
  healthy	
  volunteers	
  [98].	
  	
  	
  

An	
  early	
  study	
  on	
  Cannabis	
  use	
  in	
  Jamaica	
  revealed	
  no	
  significant	
  differences	
  between	
  a	
  group	
  of	
  30	
  
users,	
  and	
  matched	
  controls	
  with	
  respect	
  to	
  mood,	
  thought,	
  or	
  behavior	
  [99].	
  An	
  international	
  study	
  
funded	
  by	
  the	
  National	
  Institute	
  on	
  Drug	
  Abuse,	
  examined	
  a	
  group	
  of	
  47	
  long-­‐‑term	
  hashish	
  users	
  in	
  
Greece.	
  Differences	
  in	
  the	
  number	
  of	
  users	
  within	
  defined	
  psychopathology,	
  as	
  compared	
  to	
  controls	
  was	
  
accounted	
  for	
  by	
  “personality	
  disorders,”	
  with	
  more	
  psychiatric	
  abnormalities	
  being	
  observed	
  in	
  the	
  
moderate	
  user	
  group	
  as	
  compared	
  to	
  heavy	
  users	
  [100,101].	
  	
  A	
  few	
  years	
  later,	
  another	
  study	
  
documented	
  that	
  Cannabis	
  users	
  in	
  Costa	
  Rica	
  believed	
  that	
  use	
  helped	
  with	
  depression.	
  No	
  significant	
  
adverse	
  effects,	
  or	
  development	
  of	
  adverse	
  health	
  effects	
  resulting	
  from	
  Cannabis	
  use	
  were	
  observed[44].	
  

The	
  effects	
  of	
  THC	
  are	
  not	
  consistent	
  and	
  often	
  may	
  misrepresent	
  the	
  effects	
  of	
  whole	
  Cannabis[102].	
  	
  In	
  a	
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study	
  of	
  oral	
  THC,	
  healthy	
  volunteers	
  received	
  two	
  doses	
  of	
  THC	
  (7.5	
  and	
  15mg	
  by	
  mouth)	
  or	
  placebo,	
  
across	
  separate	
  sessions,	
  before	
  performing	
  tasks	
  assessing	
  facial	
  emotion	
  recognition	
  and	
  emotional	
  
responses	
  to	
  pictures	
  of	
  emotional	
  scenes[102].	
  In	
  this	
  three-­‐‑session,	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  
study,	
  THC	
  significantly	
  impaired	
  recognition	
  of	
  facial	
  fear	
  and	
  anger,	
  marginally	
  impairing	
  recognition	
  of	
  
sadness	
  and	
  happiness.	
  The	
  subjective	
  responses	
  to	
  THC	
  were	
  not	
  consistently	
  positive	
  –	
  of	
  the	
  25	
  study	
  
participants,	
  15	
  indicated	
  a	
  desire	
  to	
  take	
  the	
  7.5mg	
  dose	
  again,	
  whereas	
  only	
  11	
  out	
  of	
  25	
  did	
  so	
  at	
  the	
  
higher	
  15	
  mg	
  dose.	
  Just	
  over	
  half	
  of	
  the	
  participants	
  identified	
  THC	
  as	
  “marijuana-­‐‑like”	
  (7.5mg:	
  56%;	
  
15mg:	
  52%).	
  This	
  study	
  parallels	
  many	
  other	
  findings	
  on	
  this	
  subject	
  –	
  the	
  paradox	
  between	
  dampened	
  
amygdalar	
  reactivity	
  and	
  increased	
  physiological	
  indicators	
  of	
  emotional	
  response	
  remains	
  a	
  mystery	
  to	
  
be	
  resolved.	
  The	
  authors	
  concluded	
  that	
  this	
  property	
  could	
  potentially	
  increase	
  the	
  appeal	
  of	
  Cannabis	
  to	
  
certain	
  users.	
  As	
  Cannabis	
  use	
  can	
  lead	
  to	
  reduced	
  sensitivity	
  to	
  anxiety-­‐‑provoking	
  emotional	
  signals	
  in	
  
some	
  people,	
  this	
  may	
  facilitate	
  certain	
  social	
  interactions,	
  especially	
  amongst	
  individuals	
  with	
  social	
  
inhibition	
  or	
  related	
  disorders.	
  

It	
  has	
  been	
  well	
  demonstrated	
  that	
  ‘blocking’	
  or	
  interfering	
  with	
  CB1	
  receptor	
  signaling	
  can	
  increase	
  
anxiety.	
  One	
  study	
  documented	
  that	
  the	
  CB1	
  receptor	
  antagonist/inverse	
  agonist,	
  rimonabant,	
  increases	
  
anxiety	
  induced	
  by	
  public	
  speaking	
  in	
  healthy	
  humans.	
  The	
  anxiogenic	
  effects	
  occurred	
  selectively	
  during	
  
anticipatory	
  and	
  performance	
  speech,	
  without	
  interfering	
  with	
  the	
  pre-­‐‑stress	
  phase,	
  meaning	
  that	
  the	
  
drug	
  effects	
  occurred	
  selectively	
  in	
  response	
  to	
  an	
  aversive	
  situation[103].	
  

Inhaled	
  Cannabis	
  and	
  mucosal	
  sprays	
  –	
  with	
  precise	
  amounts	
  of	
  key	
  cannabinoid	
  ingredients	
  –	
  do	
  not	
  
induce	
  the	
  same	
  side	
  effects	
  as	
  pure	
  THC	
  controls[104].	
  Research	
  suggests	
  that	
  a	
  Cannabis	
  “overdose”	
  
(i.e.,	
  anxiety,	
  panic	
  attack,	
  etc.)	
  can	
  be	
  treated	
  (or	
  prevented	
  prophylactically)	
  with	
  foodstuffs	
  such	
  as	
  pine	
  
nuts,	
  lemons,	
  basil	
  and/or	
  orange	
  juice,	
  as	
  these	
  foodstuffs	
  share	
  many	
  relevant,	
  pharmacologically	
  active	
  
compounds[104].	
  	
  

Similar	
  to	
  the	
  literature	
  on	
  the	
  effects	
  on	
  Cannabis	
  on	
  anxiety,	
  the	
  effects	
  of	
  Cannabis	
  on	
  mood	
  disorders	
  
are	
  contradictory.	
  For	
  example,	
  a	
  group	
  of	
  authors	
  published	
  case	
  reports	
  suggesting	
  Cannabis	
  can	
  cause	
  
an	
  acute	
  depressive	
  reaction	
  in	
  those	
  with	
  underlying	
  depression.	
  However,	
  their	
  later	
  case	
  reports	
  
suggest	
  Cannabis	
  use	
  can	
  improve	
  symptoms	
  of	
  bipolar	
  disorders[31,101,105].	
  	
  Cross	
  sectional	
  studies	
  
suggest	
  that	
  depression	
  is	
  associated	
  with	
  Cannabis	
  use,	
  and	
  that	
  Cannabis	
  consumption	
  is	
  related	
  to	
  an	
  
increased	
  risk	
  of	
  depression	
  later	
  in	
  life[13,106].	
  Likewise	
  for	
  anxiety,	
  it	
  has	
  been	
  noted	
  that	
  “Frequent	
  
cannabis	
  users	
  consistently	
  have	
  a	
  high	
  prevalence	
  of	
  anxiety	
  disorders	
  and	
  patients	
  with	
  anxiety	
  
disorders	
  have	
  relatively	
  high	
  rates	
  of	
  cannabis	
  use	
  [94].”	
  It	
  is	
  unknown	
  whether	
  Cannabis	
  use	
  leads	
  to	
  a	
  
greater	
  incidence	
  of	
  depression	
  and	
  anxiety	
  later	
  in	
  life.	
  In	
  one	
  survey,	
  Cannabis	
  use	
  and	
  depression	
  were	
  
not	
  associated	
  once	
  medical	
  use	
  was	
  taken	
  into	
  account[107].	
  	
  

In	
  some	
  cases,	
  an	
  illness	
  (and	
  not	
  the	
  use	
  of	
  Cannabis)	
  may	
  be	
  causative	
  factor	
  for	
  depression.	
  Though	
  
there	
  is	
  a	
  modest	
  increase	
  of	
  risk	
  amongst	
  problematic	
  users	
  of	
  developing	
  depression	
  or	
  an	
  anxiety	
  
disorder	
  later	
  in	
  life,	
  a	
  recent	
  meta-­‐‑analysis	
  found	
  that	
  that	
  small,	
  but	
  statistically	
  significant	
  association	
  
between	
  Cannabis	
  and	
  anxiety	
  hinged	
  on	
  the	
  inclusion	
  of	
  a	
  single	
  study[108].	
  While	
  Cannabis	
  may	
  provide	
  
some	
  benefit	
  to	
  anxiety	
  or	
  depressive/mood	
  disorders	
  in	
  some	
  individuals,	
  the	
  true	
  relationship	
  between	
  
Cannabis	
  use	
  and	
  anxiety	
  and	
  depressive	
  disorders	
  later	
  in	
  life	
  remains	
  unsubstantiated	
  by	
  current	
  
research.	
  Similar	
  to	
  anxiety,	
  differential	
  effects	
  of	
  Cannabis	
  on	
  depression	
  may	
  be	
  due	
  to	
  differences	
  in	
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cannabinoid	
  composition.	
  Indeed,	
  CBD	
  has	
  been	
  shown	
  to	
  produce	
  anti-­‐‑depressant	
  like	
  effects	
  similar	
  to	
  
imipramine[109,110].	
   	
  

Suicide	
  and	
  Suicidal	
  Ideation	
  

Recent	
  epidemiological	
  work	
  found	
  no	
  relation	
  between	
  the	
  number	
  of	
  medical	
  Cannabis	
  users	
  
and	
  completed	
  suicides[111].	
  In	
  fact,	
  U.S.	
  states	
  that	
  legalized	
  the	
  use	
  of	
  medical	
  Cannabis	
  were	
  shown	
  to	
  
have	
  lower	
  rates	
  of	
  suicide	
  among	
  men	
  between	
  the	
  ages	
  of	
  20	
  and	
  39,	
  when	
  compared	
  to	
  states	
  that	
  did	
  
not	
  legalize	
  medical	
  Cannabis	
  use[112].	
  

Research	
  among	
  non-­‐‑medical	
  Cannabis	
  using	
  populations	
  has	
  received	
  considerably	
  more	
  attention.	
  
Unfortunately,	
  while	
  some	
  studies	
  have	
  shown	
  associations	
  between	
  Cannabis	
  use	
  and	
  heightened	
  suicide	
  
ideation	
  and	
  attempts,	
  a	
  number	
  of	
  studies	
  have	
  either	
  failed	
  to	
  control	
  for	
  confounds	
  or,	
  when	
  they	
  have,	
  
reported	
  no	
  association	
  between	
  Cannabis	
  use	
  and	
  suicide[113-­‐‑118]	
  .	
   	
  

Post-­‐‑Traumatic	
  Stress	
  Disorder	
  

There	
  has	
  been	
  a	
  recent	
  emergence	
  of	
  empirical	
  studies	
  on	
  the	
  effects	
  of	
  Cannabis	
  for	
  symptoms	
  
of	
  Post-­‐‑Traumatic	
  Stress	
  Disorder	
  (PTSD),	
  borne	
  primarily	
  out	
  of	
  the	
  observation	
  that	
  individuals	
  with	
  
PTSD	
  report	
  using	
  Cannabis	
  to	
  cope	
  with	
  PTSD	
  symptoms;	
  specifically,	
  hyperarousal,	
  negative	
  affect,	
  and	
  
sleep	
  disturbances[119-­‐‑121].	
  Indeed,	
  empirical	
  work	
  has	
  consistently	
  demonstrated	
  that	
  the	
  
endocannabinoid	
  system	
  plays	
  a	
  significant	
  role	
  in	
  the	
  etiology	
  of	
  PTSD,	
  with	
  greater	
  availability	
  of	
  
cannabinoid	
  type	
  1	
  receptors	
  documented	
  among	
  those	
  with	
  PTSD	
  than	
  in	
  trauma-­‐‑exposed	
  or	
  healthy	
  
controls[122,123].	
  

B.	
  THERE	
  IS	
  NO	
  SIGNIFICANT	
  DIVERSION	
  OF	
  THE	
  DRUG	
  OR	
  SUBSTANCE	
  FROM	
  LEGITIMATE	
  
DRUG	
  CHANNELS.	
  

Currently	
  available	
  standardized	
  preparations	
  of	
  Cannabis	
  have	
  been	
  found	
  to	
  have	
  a	
  very	
  low	
  
potential	
  to	
  be	
  converted	
  into	
  controlled	
  substances	
  of	
  abuse,	
  and	
  there	
  is	
  no	
  supporting	
  evidence	
  of	
  
street	
  markets	
  existing	
  for	
  such	
  psychoactive	
  preparations[60].	
  Two	
  examples	
  of	
  this	
  are	
  dronabinol	
  and	
  
nabiximols.	
  Dronabinol,	
  an	
  oral	
  preparation	
  of	
  THC,	
  is	
  isolated	
  from	
  the	
  Cannabis	
  plant	
  or	
  synthetically	
  
produced.	
  Nabiximols,	
  a	
  recently	
  licensed	
  Cannabis	
  medicine,	
  approved	
  and	
  available	
  in	
  27	
  countries,	
  
contains	
  equal	
  amounts	
  of	
  THC	
  and	
  the	
  synergistic	
  non-­‐‑intoxicating	
  CBD.	
  Dronabinol	
  has	
  also	
  been	
  
proposed,	
  and	
  has	
  demonstrated	
  efficacy	
  in	
  limited	
  trials,	
  as	
  a	
  treatment	
  for	
  Cannabis	
  use	
  disorders[63].	
  
There	
  were	
  no	
  available	
  peer-­‐‑reviewed	
  reports	
  documenting	
  a	
  significant	
  street	
  market	
  or	
  conversion	
  of	
  
medical	
  Cannabis	
  products	
  distributed	
  through	
  pharmacies	
  and	
  dispensaries	
  in	
  Canada,	
  U.S.	
  Holland	
  or	
  
from	
  any	
  other	
  of	
  the	
  numerous	
  countries	
  that	
  have	
  Cannabis	
  access	
  programs,	
  at	
  the	
  time	
  this	
  report	
  was	
  
written.	
  	
  

Whole	
  plant	
  Cannabis	
  strains	
  that	
  are	
  inhaled	
  can	
  contain	
  varying	
  ratios	
  of	
  active	
  constituents,	
  and	
  thus	
  
may	
  vary	
  in	
  a	
  range	
  of	
  effects,	
  and	
  may	
  therefore	
  have	
  a	
  higher	
  potential	
  for	
  conversion	
  into	
  other	
  
controlled	
  substances	
  than	
  dronabinol	
  or	
  nabiximols[64].	
  CBD	
  also	
  demonstrates	
  a	
  low	
  abuse	
  potential	
  
and	
  has	
  been	
  shown	
  to	
  not	
  enhance	
  significantly	
  the	
  reinforcing	
  effects	
  of	
  THC	
  or	
  positive	
  subject	
  effects	
  
of	
  Cannabis[65].	
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No	
  cases	
  of	
  diversion	
  of	
  Cannabis-­‐‑based	
  medicines	
  (Dronabinol,	
  Sativex,	
  Epidiolex,	
  Rimonabandt,	
  or	
  
Cannabis	
  from	
  NIDA’s	
  marijuana	
  operation	
  at	
  the	
  University	
  of	
  Mississippi)	
  have	
  been	
  reported[60].	
  This	
  
reassuring	
  profile	
  is	
  consistent	
  with	
  clinical	
  experience	
  of	
  nabilone	
  and	
  dronabinol,	
  which	
  have	
  been	
  
available	
  by	
  prescription	
  for	
  decades[66].	
  In	
  summation,	
  published	
  research	
  articles	
  report	
  abuse	
  or	
  
diversion	
  as	
  “rare	
  and	
  isolated”	
  and	
  the	
  street	
  market	
  for	
  these	
  psychoactive	
  drugs	
  was	
  determined	
  to	
  be	
  
very	
  low,	
  if	
  it	
  exists[60,124].	
  	
  	
  

C.	
  INDIVIDUALS	
  ARE	
  NOT	
  TAKING	
  THE	
  SUBSTANCE	
  ON	
  THEIR	
  OWN	
  INITIATIVE,	
  RATHER	
  
ON	
  THE	
  BASIS	
  OF	
  MEDICAL	
  ADVICE	
  FROM	
  A	
  PRACTITIONER	
  LICENSED	
  BY	
  LAW	
  TO	
  
ADMINISTER	
  SUCH	
  SUBSTANCES.	
  

More	
  than	
  2	
  million	
  Americans	
  are	
  registered	
  to	
  legally	
  access	
  medical	
  Cannabis	
  and	
  its	
  products	
  in	
  over	
  40	
  states	
  
with	
  the	
  supervision	
  of	
  a	
  physician.	
  	
  	
  

Physician	
  Protocols	
  for	
  Medical	
  Cannabis	
  

Physicians	
  and	
  health	
  care	
  providers	
  have	
  recently	
  begun	
  to	
  develop	
  clear	
  protocols	
  for	
  treating	
  patients	
  with	
  
Cannabis-­‐‑based	
  medicines.	
  For	
  example,	
  the	
  University	
  of	
  California	
  Center	
  for	
  Medicinal	
  Cannabis	
  Research	
  (CMCR)	
  
in	
  the	
  U.S.,	
  completed	
  a	
  series	
  of	
  randomized	
  clinical	
  trials	
  with	
  patients	
  and	
  has	
  published	
  their	
  guidelines	
  for	
  
medical	
  care[125].	
  Additionally,	
  the	
  Harvard	
  based	
  TheAnswerPage.org	
  online	
  Continuing	
  Medical	
  Education	
  (CME)	
  
program	
  offers	
  medical	
  Cannabis	
  training	
  for	
  physicians.	
  These	
  guidelines	
  suggest	
  that	
  Cannabis	
  therapeutics,	
  like	
  
any	
  other	
  treatment	
  mode,	
  should	
  be	
  based	
  on	
  careful	
  assessment	
  of	
  the	
  patient's	
  condition	
  with	
  consideration	
  for	
  
other	
  possible	
  treatments.	
  A	
  possible	
  treatment	
  decision-­‐‑tree	
  for	
  physicians,	
  similar	
  to	
  those	
  guidelines	
  established	
  
by	
  the	
  Medical	
  Board	
  of	
  California	
  for	
  doctors	
  (using	
  neuropathic	
  pain	
  as	
  an	
  example),	
  is	
  described	
  below:	
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Physicians	
  recommending	
  medical	
  Cannabis	
  should:	
  

1.	
  Take	
  a	
  history	
  and	
  conduct	
  a	
  good	
  faith	
  examination	
  of	
  the	
  patient.	
  

2.	
  Develop	
  a	
  treatment	
  plan	
  with	
  objectives.	
  

3.	
  Provide	
  informed	
  consent,	
  including	
  discussion	
  of	
  side	
  effects.	
  

4.	
  Periodically	
  review	
  the	
  treatment’s	
  efficacy.	
  

5.	
  Obtain	
  consultations,	
  as	
  necessary.	
  

6.	
  Keep	
  proper	
  records	
  supporting	
  the	
  decision	
  to	
  recommend	
  the	
  use	
  of	
  medical	
  Cannabis.	
  

	
  

D.	
  THE	
  SUBSTANCE	
  IS	
  NOT	
  SO	
  RELATED	
  IN	
  ITS	
  ACTION	
  TO	
  A	
  SUBSTANCE	
  ALREADY	
  LISTED	
  AS	
  
HAVING	
  A	
  POTENTIAL	
  FOR	
  ABUSE	
  TO	
  MAKE	
  IT	
  LIKELY	
  THAT	
  IT	
  WILL	
  HAVE	
  THE	
  SAME	
  POTENTIAL	
  
FOR	
  ABUSE	
  AS	
  SUCH	
  SUBSTANCE,	
  THUS	
  IT	
  IS	
  NOT	
  REASONABLE	
  TO	
  ASSUME	
  THAT	
  THERE	
  MAY	
  BE	
  
SIGNIFICANT	
  DIVERSIONS	
  FROM	
  LEGITIMATE	
  CHANNELS,	
  SIGNIFICANT	
  USE	
  CONTRARY	
  TO	
  OR	
  
WITHOUT	
  MEDICAL	
  ADVICE,	
  OR	
  THAT	
  IT	
  HAS	
  A	
  SUBSTANTIAL	
  CAPABILITY	
  OF	
  CREATING	
  HAZARDS	
  
TO	
  THE	
  HEALTH	
  OF	
  THE	
  USER	
  OR	
  TO	
  THE	
  SAFETY	
  OF	
  THE	
  COMMUNITY.	
  

Despite	
  the	
  increasing	
  popularity	
  of	
  edible	
  Cannabis	
  products,	
  no	
  significant	
  if	
  any,	
  diversion	
  of	
  
existing	
  cannabinoid	
  drugs	
  has	
  ever	
  been	
  reported[60].	
  Guidelines	
  are	
  established	
  for	
  security	
  and	
  non-­‐‑
diversion	
  of	
  Cannabis	
  grown	
  in	
  states	
  with	
  access	
  programs.	
  Dronabinol	
  is	
  a	
  pure	
  form	
  of	
  THC	
  has	
  a	
  very	
  
low,	
  if	
  any,	
  street	
  value.	
  And	
  a	
  significant	
  black	
  market	
  for	
  dronabinol	
  may	
  not	
  exist,	
  and	
  instances	
  of	
  
diversion	
  are	
  “rare	
  and	
  isolated”	
  despite	
  being	
  available	
  by	
  prescription	
  for	
  decades[60].	
  

FACTOR	
  2:	
  SCIENTIFIC	
  EVIDENCE	
  OF	
  THE	
  PHARMACOLOGICAL	
  EFFECTS	
  AND	
  
GENERAL	
  PHARMACOLOGY	
  OF	
  CANNABIS	
  

We	
  concur	
  with	
  the	
  U.S.	
  Food	
  and	
  Drug	
  Administration’s	
  (FDA)	
  response,	
  in	
  specific	
  regards,	
  to	
  
previous	
  FDA	
  8	
  Factor	
  petitions	
  to	
  reschedule	
  Cannabis,	
  that	
  there	
  is	
  abundant	
  scientific	
  data	
  available	
  on	
  
the	
  neurochemistry,	
  toxicology,	
  and	
  pharmacology	
  of	
  marijuana.	
  However,	
  there	
  is	
  limited	
  research	
  of	
  
actual	
  Cannabis	
  plant	
  material	
  administered	
  in	
  animals	
  in	
  modern	
  research,	
  most	
  so	
  called	
  marijuana	
  or	
  
Cannabis	
  in	
  basic	
  or	
  animal	
  research	
  is	
  conducted	
  with	
  dronabinol	
  (a	
  Schedule	
  III	
  drug).	
  Hence,	
  if	
  THC	
  or	
  
dronabinol	
  is	
  considered	
  to	
  be	
  a	
  form	
  of	
  marijuana	
  or	
  Cannabis,	
  as	
  has	
  been	
  suggested	
  in	
  previous	
  DEA	
  
and	
  FDA	
  8	
  Factor	
  analysis	
  responses,	
  then	
  this	
  represents	
  another	
  reason	
  Cannabis	
  should	
  be	
  
rescheduled.	
  

[This	
  section	
  includes	
  a	
  scientific	
  evaluation	
  of	
  marijuana's	
  neurochemistry	
  and	
  pharmacology,	
  central	
  
nervous	
  system	
  effects	
  including	
  human	
  and	
  animal	
  behavior,	
  pharmacodynamics	
  of	
  central	
  nervous	
  system	
  
effects,	
  cognitive	
  effects,	
  cardiovascular	
  and	
  autonomic	
  effects,	
  endocrine	
  system	
  effects	
  and	
  immunological	
  
system	
  effects.	
  The	
  overview	
  presented	
  below	
  relies	
  upon	
  the	
  most	
  current	
  research.]	
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Basic	
  Pharmacology	
  

Humans	
  have	
  used	
  drugs	
  derived	
  from	
  plants	
  since	
  time	
  immemorial.	
  For	
  millennia,	
  the	
  opium	
  
poppy	
  (Papaver	
  somniferum)	
  has	
  been	
  utilized	
  to	
  lessen	
  pain	
  and	
  suffering	
  and	
  to	
  produce	
  
euphoria[126].	
  Similarly,	
  humans	
  have	
  used	
  the	
  Cannabis	
  plant	
  (Cannabis	
  spp.	
  Sativa,	
  Indica,	
  or	
  
Ruderalis)	
  for	
  thousands	
  of	
  years	
  –	
  to	
  reduce	
  pain,	
  control	
  nausea,	
  stimulate	
  appetite,	
  control	
  anxiety,	
  and	
  
produce	
  feelings	
  of	
  euphoria[127].	
  While	
  the	
  neurochemical	
  systems	
  that	
  produce	
  the	
  effects	
  of	
  opiates	
  
are	
  separate	
  from	
  those	
  responsible	
  for	
  Cannabis’	
  activity,	
  both	
  of	
  these	
  naturally	
  occurring	
  materials	
  rely	
  
on	
  a	
  complex	
  internal	
  system	
  of	
  receptors	
  and	
  biochemical	
  messengers	
  to	
  exert	
  their	
  effects	
  on	
  our	
  brain	
  
and	
  bodies.	
  The	
  science	
  of	
  a	
  distinct	
  “endocannabinoid”	
  system	
  is	
  a	
  relatively	
  new	
  discovery,	
  which	
  
continues	
  to	
  reveal	
  a	
  remarkable	
  number	
  of	
  comparatively	
  safe	
  therapeutic	
  potentialities.	
  	
  	
  

The	
  first	
  cannabinoid,	
  cannabinol,	
  was	
  isolated	
  in	
  1899	
  and	
  its	
  structure	
  elucidated	
  in	
  1940,	
  but	
  it	
  was	
  
not	
  until	
  1964	
  that	
  THC	
  [(-­‐‑)-­‐‑trans-­‐‑Δ9-­‐‑THC	
  isomer],	
  the	
  psychotomimetically	
  active	
  (primary	
  euphoriant)	
  
substance	
  in	
  Cannabis	
  –	
  was	
  isolated,	
  and	
  its	
  structure	
  and	
  absolute	
  configuration	
  determined[128-­‐‑132].	
  
The	
  cannabinoid	
  compounds	
  are	
  derived	
  from	
  real	
  cannabinoid	
  compounds	
  in	
  the	
  plant,	
  cannabinoid	
  
acids.	
  The	
  first	
  one,	
  cannabidiolic	
  acid,	
  was	
  isolated	
  and	
  identified	
  by	
  Krejčí	
  and	
  Šantavý	
  in	
  
1955[131,133,134].	
  Since	
  the	
  discovery	
  of	
  THC,	
  researchers	
  have	
  made	
  some	
  compelling	
  discoveries.	
  
These	
  discoveries	
  help	
  us	
  to	
  better	
  understand	
  how	
  and	
  why	
  Cannabis	
  and	
  cannabinoid-­‐‑based	
  medicines	
  
have	
  proven	
  to	
  work	
  so	
  well,	
  for	
  so	
  many	
  diverse	
  maladies[135].	
  The	
  evidence	
  that	
  these	
  substances	
  have	
  
the	
  potential	
  to	
  be	
  medicinally	
  useful	
  is	
  overwhelming[136-­‐‑139].	
  

Some	
  of	
  the	
  therapeutic	
  benefits	
  of	
  the	
  Cannabis	
  plant	
  are	
  derived	
  from	
  the	
  interactions	
  of	
  its	
  constituent	
  
cannabinoid	
  molecules	
  with	
  the	
  human	
  body's	
  own	
  endocannabinoid	
  system	
  (ECS).	
  The	
  receptors	
  of	
  the	
  
ECS	
  were	
  discovered	
  by	
  Dr.	
  William	
  Devane	
  in	
  1988[140].	
  After	
  this	
  discovery,	
  Dr.	
  Lumír	
  Hanuš	
  isolated	
  
endocannabinoids	
  from	
  mammalian	
  brains[141-­‐‑146].	
  The	
  ECS	
  modulates	
  multiple	
  and	
  complex	
  signaling	
  
pathways	
  –	
  a	
  system	
  responsible	
  for	
  regulating	
  a	
  variety	
  of	
  key	
  physiological	
  processes	
  including	
  
movement,	
  mood,	
  memory,	
  appetite,	
  and	
  pain[142].	
  

One	
  of	
  the	
  world’s	
  leading	
  cannabinoid	
  researchers,	
  Dr.	
  Ethan	
  Russo,	
  offers	
  this	
  comprehensive	
  
description	
  of	
  the	
  ECS	
  and	
  its	
  importance	
  to	
  a	
  variety	
  of	
  physiological	
  functions:	
  

“The	
  analgesic	
  and	
  palliative	
  effects	
  of	
   the	
  cannabis	
  and	
  cannabinoid	
  preparations	
  have	
  
been	
   amply	
   reported	
   over	
   the	
   past	
   generation....”	
   In	
   essence,	
   the	
   effects	
   result	
   from	
   a	
  
combination	
   of	
   receptor	
   and	
   non-­‐‑receptor	
   mediated	
   mechanisms.	
   THC	
   and	
   other	
  
cannabinoids	
   exert	
   many	
   actions	
   through	
   cannabinoid	
   receptors,	
   G-­‐‑protein	
   coupled	
  
membrane	
   receptors	
   that	
   are	
   extremely	
   densely	
   represented	
   in	
   central,	
   spinal,	
   and	
  
peripheral	
   nociceptive	
   pathways.	
   Endogenous	
   cannabinoids	
   (endocannabinoids)	
   even	
  
regulate	
   integrative	
   pain	
   structures	
   such	
   as	
   the	
   periaqueductal	
   gray	
   matter.	
   The	
  
endocannabinoid	
  system	
  also	
  interacts	
  in	
  numerous	
  ways	
  with	
  the	
  endogenous	
  opioid	
  and	
  
vanilloid	
   systems	
   that	
   can	
   modulate	
   analgesia,	
   and	
   with	
   a	
   myriad	
   of	
   other	
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neurotransmitter	
   systems	
   such	
   as	
   the	
   serotonergic,	
   dopaminergic,	
   glutamatergic,	
   etc.,	
  
pertinent	
  to	
  pain.	
  Research	
  has	
  shown	
  that	
  the	
  addition	
  of	
  cannabinoid	
  agonists	
  to	
  opiates	
  
enhances	
   analgesic	
   efficacy	
   markedly	
   in	
   experimental	
   animals,	
   helps	
   diminish	
   the	
  
likelihood	
   of	
   the	
   development	
   of	
   opiate	
   tolerance,	
   and	
   prevents	
   opiate	
   withdrawal.	
  
Researchers	
  have	
  suggested	
  that	
  a	
  clinical	
  endocannabinoid	
  deficiency	
  may	
  underlie	
   the	
  
pathogenesis	
  of	
  migraine,	
   fibromyalgia,	
   idiopathic	
  bowel	
  syndrome,	
  and	
  numerous	
  other	
  
painful	
   conditions	
   that	
   defy	
  modern	
   pathophysiological	
   explanation	
   and	
   lack	
   adequate	
  
treatment[147].”	
  

More	
  than	
  20	
  years	
  since	
  researchers	
  began	
  developing	
  an	
  understanding	
  of	
  the	
  ECS,	
  two	
  types	
  of	
  
cannabinoid	
  receptors	
  –	
  CB1	
  and	
  CB2	
  –	
  have	
  been	
  identified,	
  setting	
  the	
  stage	
  for	
  discoveries	
  that	
  have	
  
dramatically	
  increased	
  our	
  understanding	
  of	
  how	
  Cannabis	
  and	
  its	
  many	
  constituent	
  cannabinoids	
  affect	
  
the	
  human	
  body[148,149].	
  CB1	
  receptors	
  are	
  found	
  predominantly	
  in	
  the	
  central	
  nervous	
  system,	
  
particularly	
  in	
  the	
  brain,	
  and	
  in	
  organs	
  and	
  tissues	
  such	
  as	
  the	
  eyes,	
  lungs,	
  kidneys,	
  liver,	
  and	
  digestive	
  
tract[66].	
  The	
  brain's	
  receptors	
  for	
  cannabinoids	
  far	
  outnumber	
  the	
  presence	
  of	
  all	
  other	
  
neurotransmitter	
  receptors	
  combined.	
  The	
  relative	
  safety	
  of	
  Cannabis	
  is,	
  at	
  least	
  in	
  part,	
  explained	
  by	
  the	
  
fact	
  that	
  these	
  otherwise	
  numerous	
  cannabinoid	
  receptors	
  are	
  virtually	
  absent	
  from	
  those	
  regions	
  of	
  the	
  
brainstem	
  responsible	
  for	
  vital	
  functions	
  such	
  as	
  breathing	
  and	
  heart	
  control.	
  In	
  comparison,	
  CB2	
  
receptors	
  are	
  primarily	
  located	
  in	
  tissues	
  associated	
  with	
  immune	
  function,	
  including	
  the	
  spleen,	
  thymus,	
  
tonsils,	
  bone	
  marrow,	
  and	
  white	
  blood	
  cells[66].	
  Cannabis	
  compounds	
  such	
  as	
  CBD	
  also	
  interact	
  with	
  non-­‐‑
cannabinoid	
  serotonin	
  (i.e.,	
  5HT1A)	
  and	
  adenosine	
  (i.e.,	
  A2A)	
  receptors[67,78,150-­‐‑154].	
  There	
  are	
  a	
  
number	
  of	
  orphan	
  receptors	
  that	
  are	
  recognized	
  as	
  novel	
  therapeutic	
  targets	
  that	
  also	
  appear	
  to	
  play	
  a	
  
role	
  in	
  Cannabis	
  pharmacology[155-­‐‑159].	
  

Ongoing	
  research	
  is	
  helping	
  scientists	
  and	
  physicians	
  to	
  increasingly	
  understand	
  the	
  crucial	
  role	
  of	
  the	
  
ECS	
  in	
  regulating	
  a	
  variety	
  of	
  key	
  bodily	
  functions.	
  As	
  best	
  noted	
  by	
  the	
  researcher	
  who	
  first	
  isolated	
  and	
  
identified	
  THC	
  –	
  Dr.	
  Raphael	
  Mechoulam	
  –	
  the	
  discovery	
  of	
  the	
  ECS	
  has	
  generated	
  a	
  great	
  deal	
  of	
  interest	
  
in	
  identifying	
  opportunities	
  for	
  the	
  development	
  of	
  a	
  wide	
  variety	
  of	
  Cannabis-­‐‑based	
  and	
  synthetic	
  
cannabinoidergic	
  therapeutic	
  drugs[160-­‐‑162].	
  

Central	
  Nervous	
  System	
  Effects	
  

THC	
  increases	
  the	
  metabolic	
  rate	
  in	
  the	
  brains	
  of	
  humans	
  and	
  other	
  mammals[163].	
  Most	
  
cannabinoid	
  effects	
  are	
  mediated	
  by	
  cannabinoid	
  receptors,	
  their	
  distribution	
  reflects	
  many	
  of	
  the	
  
medical	
  benefits	
  and	
  side	
  effects	
  in	
  this	
  eight-­‐‑factor	
  analysis.	
  To	
  name	
  a	
  few,	
  cannabinoids	
  can	
  have	
  
analgesics	
  effects,	
  muscle	
  relaxant	
  effects,	
  enhance	
  appetite,	
  and	
  hormonal	
  actions.	
  Neuroprotective	
  
properties	
  of	
  different	
  cannabinoids	
  (i.e.,	
  THC	
  and	
  CBD	
  in	
  ischemia	
  and	
  hypoxia	
  are	
  examples	
  of	
  some	
  
well-­‐‑known	
  receptor-­‐‑independent	
  actions	
  of	
  cannabinoids.	
  

Cannabinoids	
  interact	
  with	
  a	
  number	
  of	
  neurotransmitters	
  and	
  neuromodulators,	
  such	
  as	
  acetylcholine,	
  
dopamine,	
  gamma-­‐‑aminobutryic	
  acid	
  (GABA),	
  histamine,	
  serotonin,	
  glutamate,	
  norepinephrine,	
  
prostaglandins	
  and	
  the	
  endorphin	
  (opiate)	
  system.	
  A	
  number	
  of	
  pharmacological	
  effects	
  of	
  Cannabis	
  can	
  
be	
  explained	
  on	
  the	
  basis	
  of	
  such	
  interactions.	
  For	
  example:	
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•   Tachycardia	
  and	
  hypo-­‐‑salivation	
  with	
  dry	
  mouth	
  are	
  mediated	
  by	
  the	
  effects	
  of	
  THC	
  on	
  
acetylcholine	
  activity[164,165].	
  

•   Anti-­‐‑emetic	
  properties	
  are	
  due,	
  in	
  part,	
  to	
  interactions	
  with	
  serotonin[166,167].	
  
•   Hypomotility	
  and	
  sedation	
  from	
  Cannabis	
  are	
  in	
  part	
  due	
  to	
  interactions	
  involving	
  acetylcholine,	
  

GABA,	
  and	
  prostaglandins.	
  
•   Therapeutic	
  effects	
  in	
  movement	
  and	
  spastic	
  disorders	
  are	
  due	
  to	
  interactions	
  involving	
  

GABAergic,	
  glutamergic,	
  and	
  dopaminergic	
  transmitter	
  systems[126]	
  

Human	
  Behavioral	
  Effects	
  

In	
  many	
  species	
  a	
  mixture	
  of	
  depressant	
  and	
  stimulant	
  effects	
  in	
  the	
  CNS	
  characterizes	
  the	
  
behavioral	
  effects	
  of	
  THC.	
  In	
  humans,	
  THC	
  intoxication	
  is	
  usually	
  noted	
  as	
  a	
  pleasant	
  and	
  relaxing	
  
experience[168].	
  Occasionally,	
  unpleasant	
  feelings	
  are	
  reported	
  such	
  as	
  anxiety,	
  which	
  may	
  escalate	
  to	
  a	
  
panic	
  attack.	
  A	
  sense	
  of	
  enhanced	
  well-­‐‑being	
  may	
  alternate	
  with	
  dysphoric	
  phases.	
  Cannabis	
  improves	
  
taste	
  responsiveness	
  and	
  enhances	
  the	
  sensory	
  appeal	
  of	
  food[169].	
  Cannabis	
  or	
  THC	
  may	
  induce	
  sleep.	
  

Adverse	
  effects	
  of	
  medical	
  Cannabis	
  are	
  within	
  the	
  range	
  of	
  effects	
  tolerated	
  for	
  other	
  
medications[170,171].	
  It	
  is	
  has	
  never	
  been	
  convincingly	
  demonstrated	
  that	
  heavy	
  Cannabis	
  use	
  impairs	
  
cognition	
  outside	
  of	
  acute	
  intoxication.	
  Long-­‐‑term	
  medical	
  Cannabis	
  use	
  is	
  reported	
  to	
  be	
  well-­‐‑tolerated	
  
without	
  significant	
  physical	
  or	
  cognitive	
  impairment[40,47,52,57,172].	
  Acute	
  THC	
  intoxication	
  impairs	
  
learning	
  and	
  memory,	
  and	
  can	
  adversely	
  affect	
  psychomotor	
  and	
  cognitive	
  performance.	
  
Neuropsychological	
  performance	
  can	
  be	
  impaired	
  from	
  intoxication	
  but	
  after	
  cessation	
  of	
  use	
  these	
  
effects	
  are	
  normalized	
  without	
  signs	
  of	
  residual	
  behavioral	
  effects[40].	
  

	
  

Cardiovascular	
  

Historically	
  Cannabis	
  has	
  been	
  used	
  as	
  a	
  treatment	
  for	
  a	
  number	
  of	
  ailments	
  such	
  as	
  
atherosclerosis,	
  cardiac	
  palpitations,	
  and	
  hypertension[173].	
  This	
  suggests	
  the	
  involvement	
  of	
  the	
  
cardiovascular	
  (CV)	
  system,	
  and	
  since	
  the	
  1970’s	
  the	
  effect	
  of	
  Cannabis	
  and	
  the	
  cannabinoids	
  on	
  the	
  CV	
  
system	
  has	
  been	
  studied	
  intensively[21,174-­‐‑176].	
  	
  

In	
  vivo	
  THC	
  can	
  cause	
  a	
  decrease	
  in	
  blood	
  pressure	
  and	
  heart	
  rate	
  in	
  anesthetized	
  mammals,	
  and	
  an	
  
increase	
  in	
  blood	
  pressure	
  and	
  decrease	
  in	
  heart	
  rate	
  in	
  conscious	
  animals.	
  In	
  humans	
  there	
  is	
  an	
  acute	
  
increase	
  in	
  heart	
  rate,	
  but	
  variable	
  effects	
  on	
  blood	
  pressure.	
  The	
  effects	
  of	
  THC	
  are	
  largely	
  through	
  the	
  
CB1	
  receptors,	
  which	
  mediate	
  the	
  activity	
  of	
  the	
  autonomic	
  nervous	
  system.	
  	
  

In	
  vitro	
  observations	
  have	
  documented	
  that	
  vasorelaxation	
  can	
  be	
  caused	
  by	
  the	
  phytocannabinoids	
  THC,	
  
CBD,	
  CBN,	
  and	
  THCV	
  and	
  vasoconstriction	
  can	
  be	
  caused	
  by	
  THC	
  and	
  THCV[177-­‐‑184].	
  	
  Vasorelaxation	
  by	
  
THC	
  is	
  mediated	
  by	
  prostaglandins,	
  activation	
  of	
  sensory	
  nerves,	
  ion	
  channel	
  modulation,	
  and	
  activation	
  
of	
  PPAR-­‐‑gamma.	
  Vasoconstriction	
  from	
  THC	
  is	
  mediated	
  by	
  prostanoids,	
  CB1	
  receptors,	
  and	
  sympathetic	
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stimulation;	
  THC	
  can	
  inhibit	
  the	
  vasorelaxation	
  caused	
  by	
  sensory	
  nerve	
  activation	
  from	
  acetylcholine,	
  
bradykinin,	
  and	
  anandamide.	
  One	
  study	
  in	
  human	
  arteries	
  suggests	
  that	
  CBD	
  may	
  cause	
  vasorelaxation	
  by	
  
activating	
  TRPV1,	
  nitric	
  oxide,	
  and	
  allosterically	
  modulating	
  CB1	
  receptors[181].	
  	
  

A	
  2016	
  study	
  on	
  the	
  cardiovascular	
  effects	
  from	
  the	
  abrupt	
  cessation	
  of	
  long-­‐‑term	
  Cannabis	
  use	
  in	
  
humans	
  showed	
  no	
  significant	
  changes	
  between	
  groups[185].	
  The	
  authors	
  conclude,	
  “In	
  the	
  presented	
  
post-­‐‑hoc	
  analysis,	
  no	
  significant	
  changes	
  in	
  heart	
  rate,	
  blood	
  and	
  pulse	
  pressure	
  were	
  found	
  after	
  abrupt	
  
cessation	
  of	
  long-­‐‑term	
  daily	
  cannabis	
  smoking,	
  which	
  stands	
  in	
  contrast	
  especially	
  to	
  the	
  results	
  of	
  the	
  study	
  
of	
  Vandrey	
  et	
  al.,	
  who	
  found	
  significant	
  increases	
  in	
  blood	
  pressure	
  and	
  slight	
  increases	
  in	
  the	
  heart	
  rate	
  of	
  
their	
  sample[185].”	
  	
  

	
  

Respiratory	
  

Unlike	
  opiates,	
  Cannabis	
  compounds,	
  such	
  as	
  THC,	
  do	
  not	
  depress	
  respiration	
  and	
  cannot	
  depress	
  
respiratory	
  drive	
  due	
  to	
  sparse	
  receptor	
  density	
  in	
  medullary	
  respiratory	
  centers	
  of	
  the	
  human	
  
brain[34,35].	
  Pulmonary	
  issues	
  associated	
  with	
  Cannabis	
  smoking	
  include	
  chronic	
  bronchitis,	
  particularly	
  
chronic	
  cough,	
  and	
  sputum	
  production,	
  with	
  more	
  variable	
  effects	
  on	
  wheezing	
  and	
  generally	
  negative	
  
effects	
  on	
  breathlessness.	
  Reducing	
  Cannabis	
  use	
  often	
  leads	
  to	
  a	
  resolution	
  of	
  these	
  symptoms.	
  Reducing	
  
or	
  quitting	
  Cannabis	
  smoking	
  was	
  associated	
  with	
  reductions	
  in	
  the	
  prevalence	
  of	
  cough,	
  sputum	
  and	
  
wheeze	
  to	
  levels	
  similar	
  to	
  nonusers[186].	
  However,	
  these	
  issues	
  are	
  avoidable	
  by	
  using	
  
vaporizer/volatilizer	
  technology	
  or	
  alternative	
  routes	
  of	
  administration[79,80].	
  Importantly,	
  lifetime	
  use	
  
of	
  Cannabis	
  smoking	
  is	
  not	
  associated	
  with	
  an	
  increase	
  incidence	
  of	
  lung	
  cancer[81].	
  

Cannabis	
  has	
  been	
  documented	
  to	
  treat	
  symptoms	
  of	
  certain	
  airway	
  ailments	
  such	
  as	
  asthma.	
  
Bronchodilatory	
  effects	
  of	
  orally	
  administered	
  dronabinol	
  were	
  not	
  found	
  in	
  asthmatic	
  patients	
  although	
  
such	
  effects	
  of	
  inhaled	
  THC	
  had	
  been	
  shown[187-­‐‑189].	
  For	
  example,	
  a	
  case	
  report	
  from	
  Costa	
  Rica	
  
documents	
  the	
  study	
  of	
  two	
  children	
  with	
  asthma,	
  one	
  treated	
  the	
  ailment	
  by	
  smoking	
  Cannabis,	
  while	
  the	
  
other	
  child	
  abstained	
  and	
  succumbed	
  to	
  the	
  disease[44].	
  

	
  

Endocrine	
  Systems	
  

The	
  earliest	
  systematic	
  studies	
  of	
  Cannabis	
  and	
  the	
  compounds	
  found	
  on	
  the	
  plant,	
  focused	
  on	
  the	
  
effects	
  on	
  mood,	
  anxiety,	
  and	
  the	
  endocrine	
  system[190].	
  The	
  effects	
  of	
  Cannabis	
  on	
  mood	
  and	
  anxiety	
  
disorders	
  have	
  already	
  been	
  covered	
  earlier	
  in	
  this	
  document,	
  this	
  section	
  will	
  focus	
  on	
  the	
  effects	
  of	
  
Cannabis	
  and	
  related	
  compounds	
  on	
  endocrine	
  systems	
  known	
  to	
  be	
  stress	
  responsive	
  and	
  otherwise	
  
contribute	
  to	
  mood	
  and	
  related	
  disorders.	
  

The	
  dysfunction	
  of	
  the	
  hypothalamic-­‐‑pituitary-­‐‑adrenal	
  (HPA)	
  axis	
  is	
  common	
  etiology	
  or	
  underlying	
  
mechanism	
  in	
  humans	
  with	
  major	
  depression[191].	
  Conceptually	
  the	
  hyperactivity	
  of	
  the	
  HPA	
  axis	
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accompanies	
  depression,	
  hence	
  attenuating	
  hyperactivity	
  of	
  the	
  HPA	
  axis	
  is	
  a	
  common	
  feature	
  of	
  targeted	
  
therapies	
  for	
  related	
  depression	
  and	
  mood	
  disorders.	
  The	
  inability	
  to	
  control	
  or	
  suppress	
  the	
  release	
  of	
  
cortisol	
  is	
  a	
  considered	
  diagnostic	
  of	
  mood	
  disorders	
  related	
  to	
  the	
  HPA	
  axis.	
  

In	
  naïve	
  or	
  infrequent	
  users,	
  Cannabis	
  or	
  THC	
  can	
  increase	
  the	
  secretion	
  of	
  cortisol,	
  while	
  regular	
  or	
  
chronic	
  Cannabis	
  users	
  demonstrated	
  an	
  attenuation	
  of	
  this	
  effect,	
  perhaps	
  representing	
  the	
  development	
  
of	
  tolerance[192,193].	
  Additionally,	
  clinical	
  research	
  has	
  confirmed	
  an	
  inhibition	
  of	
  stress-­‐‑induced	
  
activity	
  of	
  the	
  HPA	
  axis	
  in	
  adult	
  and	
  adolescent	
  Cannabis	
  users[194,195].	
  CBD	
  has	
  been	
  demonstrated	
  to	
  
stimulate	
  the	
  HPA	
  axis,	
  attenuating	
  the	
  diurnal	
  decline	
  in	
  cortisol	
  levels[196].	
  

Preclinical	
  and	
  basic	
  research	
  of	
  the	
  effects	
  of	
  cannabinoids	
  on	
  the	
  HPA	
  axis	
  has	
  demonstrated	
  that	
  the	
  
work	
  in	
  mammalian	
  species	
  parallels	
  the	
  effects	
  in	
  humans.	
  To	
  summarize	
  the	
  animal	
  and	
  human	
  
research,	
  the	
  data	
  demonstrate	
  that	
  Cannabis	
  and	
  cannabinoids	
  can	
  increase	
  HPA	
  axis	
  activity	
  via	
  the	
  
monoaminergic	
  hindbrain	
  nuclei,	
  while	
  the	
  inhibitory	
  effects	
  on	
  cortisol	
  (stress	
  hormone)	
  secretion	
  is	
  
due	
  to	
  direct	
  actions	
  on	
  limbic	
  and	
  hypothalamic	
  circuitry.	
  

Research	
  has	
  investigated	
  the	
  effects	
  of	
  Cannabis	
  on	
  the	
  hypothalamic-­‐‑pituitary-­‐‑thyroid	
  (HPT)	
  axis.	
  
Disorders	
  of	
  the	
  HPT	
  axis	
  are	
  associated	
  with	
  depressed	
  mood	
  in	
  adults	
  and	
  cognitive	
  deficits	
  acquired	
  
during	
  development.	
  	
  In	
  humans	
  who	
  regularly	
  use	
  Cannabis	
  found	
  that	
  thyroid	
  hormones	
  vital	
  for	
  proper	
  
development	
  and	
  metabolic	
  regulation,	
  were	
  within	
  normal	
  limits	
  and	
  did	
  not	
  correlate	
  with	
  
concentrations	
  of	
  THC	
  or	
  its	
  major	
  metabolites[197].	
  

Growth	
  hormone,	
  or	
  somatotropin,	
  is	
  an	
  anabolic	
  hormone	
  that	
  stimulates	
  growth	
  and	
  regulates	
  energy	
  
homeostasis.	
  Prolonged	
  and	
  heavy	
  administration	
  of	
  more	
  than	
  200mg	
  of	
  THC	
  a	
  day	
  in	
  human	
  males	
  can	
  
decrease	
  serum	
  growth	
  hormone	
  concentrations	
  that	
  are	
  evoked	
  by	
  insulin	
  (a	
  gold	
  standard	
  test	
  for	
  
growth	
  hormone	
  activity)	
  [198].	
  The	
  effects	
  of	
  smaller	
  doses	
  of	
  THC	
  have	
  not	
  been	
  reported	
  to	
  have	
  
significant	
  effects	
  on	
  growth	
  hormone	
  release.	
  This	
  suppression	
  of	
  growth	
  hormone	
  release	
  has	
  not	
  been	
  
reported	
  in	
  any	
  clinical	
  trial	
  of	
  Cannabis	
  or	
  its	
  products.	
  	
  

The	
  pineal	
  gland	
  synthesizes	
  melatonin	
  during	
  the	
  night	
  and	
  plays	
  an	
  important	
  role	
  in	
  the	
  sleep	
  wake	
  
cycle	
  in	
  mammals.	
  A	
  study	
  of	
  THC	
  on	
  melatonin	
  secretion	
  in	
  human	
  subjects	
  found	
  that	
  10mg	
  of	
  THC	
  
administered	
  by	
  smoking	
  when	
  melatonin	
  concentrations	
  low,	
  can	
  produce	
  a	
  30-­‐‑fold	
  increase	
  in	
  
melatonin	
  1-­‐‑2	
  hours	
  post	
  smoking[199].	
  However,	
  in	
  the	
  same	
  study	
  one	
  of	
  subjects	
  had	
  very	
  high	
  basal	
  
melatonin	
  level	
  and	
  THC	
  administration	
  reduced	
  the	
  concentration	
  of	
  melatonin	
  in	
  this	
  individual.	
  
Increases	
  in	
  melatonin	
  concentrations,	
  such	
  as	
  those	
  that	
  are	
  often	
  observed	
  hours	
  after	
  Cannabis	
  use,	
  
contribute	
  to	
  sleep.	
  

The	
  effects	
  of	
  the	
  phytocannabinoids	
  on	
  the	
  HPA	
  axis	
  and	
  reproductive	
  hormones	
  are	
  well	
  described	
  in	
  
human	
  and	
  preclinical	
  studies.	
  More	
  of	
  research	
  is	
  needed	
  in	
  the	
  areas	
  of	
  growth	
  hormone	
  and	
  melatonin	
  
in	
  light	
  of	
  findings	
  that	
  cannabinoids	
  can	
  beneficially	
  alter	
  the	
  activity	
  of	
  these	
  hormones.	
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Immune	
  System	
  	
  

THC	
  and	
  CBD	
  converge	
  to	
  inhibit	
  immune	
  functional	
  activities	
  by	
  altering	
  the	
  production	
  of	
  pro-­‐‑
inflammatory	
  cytokines	
  and	
  chemokines.	
  The	
  common	
  mode	
  of	
  action	
  between	
  THC	
  and	
  CBD	
  causes	
  a	
  
switch	
  from	
  the	
  production	
  of	
  Th1	
  cytokines	
  such	
  as	
  IFN-­‐‑gamma,	
  TNF-­‐‑alpha,	
  IL1Beta,	
  and	
  IL-­‐‑2	
  to	
  that	
  of	
  
Th2	
  cytokines	
  such	
  as	
  IL-­‐‑10	
  and	
  IL-­‐‑4[200,201].	
  THC	
  and	
  CBD	
  have	
  anti-­‐‑inflammatory	
  effects	
  and	
  can	
  
beneficially	
  inhibit	
  the	
  migration	
  of	
  immune	
  cells[201-­‐‑204].	
  THC,	
  CBD,	
  and	
  Cannabis	
  have	
  a	
  documented	
  
ability	
  to	
  alter	
  the	
  functioning	
  of	
  the	
  immune	
  system	
  but	
  a	
  role	
  in	
  increasing	
  susceptibility	
  to	
  infection	
  
and/	
  or	
  disease	
  progression	
  in	
  humans	
  has	
  failed	
  to	
  reach	
  a	
  significant	
  association	
  in	
  many	
  
studies[174,205-­‐‑207].	
  

FACTOR	
  3:	
  THE	
  STATE	
  OF	
  CURRENT	
  SCIENTIFIC	
  KNOWLEDGE	
  REGARDING	
  THE	
  
DRUG	
  OR	
  OTHER	
  SUBSTANCE	
  

Chemistry	
  	
  

Cannabinoids	
  are	
  a	
  class	
  or	
  group	
  of	
  related	
  compounds	
  consisting	
  of	
  more	
  than	
  a	
  hundred	
  
terpenophenolic	
  compounds	
  (currently	
  144	
  have	
  been	
  documented),	
  most	
  commonly	
  associated	
  with	
  the	
  
pharmacological	
  activity	
  of	
  Cannabis.	
  Cannabinoids	
  mainly	
  exist	
  in	
  the	
  Cannabis	
  plant	
  as	
  carboxylic	
  acids	
  
and	
  are	
  converted	
  to	
  neutral	
  analogs	
  by	
  light	
  and	
  heat	
  while	
  in	
  storage	
  or	
  when	
  combusted[208].	
  The	
  
alkyl	
  group	
  at	
  the	
  third	
  carbon	
  atom	
  is	
  considered	
  an	
  important	
  site	
  in	
  substrate-­‐‑receptor	
  
interactions[208,209].	
  This	
  group	
  is	
  typically	
  a	
  pentyl	
  –	
  for	
  example,	
  in	
  Δ9-­‐‑tetrahydrocannabinol	
  (Δ9-­‐‑
THC),	
  cannabigerol	
  (CBG),	
  cannabidiol	
  (CBD),	
  and	
  cannabinol	
  (CBN)	
  –	
  but	
  can	
  also	
  be	
  a	
  propyl,	
  in	
  which	
  
case	
  the	
  compounds	
  are	
  named	
  by	
  attaching	
  the	
  suffix	
  -­‐‑varin	
  to	
  the	
  name	
  of	
  the	
  pentylated	
  analog,	
  e.g.,	
  
tetrahydrocannabivarin	
  (THCV),	
  cannabidivarin	
  (CBDV),	
  cannabigerovarin	
  (CBGV),	
  and	
  cannabivarin	
  
(CBNV)	
  –	
  butyl	
  (THC-­‐‑C4,	
  CBD-­‐‑C4,	
  and	
  CBN-­‐‑C4)	
  or	
  methyl	
  (tetrahydrocannabiorcol,	
  cannabidiorcol,	
  and	
  
cannabiorcol).	
  

Cannabis	
  plants	
  typically	
  exhibit	
  one	
  of	
  the	
  three	
  main	
  distinctly	
  different	
  chemotypes	
  based	
  on	
  the	
  
absolute	
  and	
  relative	
  concentrations	
  of	
  Δ9-­‐‑THCA,	
  CBD,	
  and	
  CBN	
  (after	
  conversion	
  from	
  the	
  respective	
  
acids).	
  Some	
  researchers	
  refer	
  to	
  these	
  as	
  THC	
  or	
  drug-­‐‑type,	
  intermediate	
  type,	
  and	
  fiber-­‐‑type[21,210].	
  
Plants	
  with	
  more	
  rare	
  chemical	
  profiles	
  have	
  been	
  established,	
  including	
  those	
  predominant	
  in	
  CBG	
  or	
  
THCV,	
  and	
  those	
  lacking	
  any	
  cannabinoids,	
  for	
  a	
  total	
  of	
  five	
  general	
  types[211,212].	
  The	
  mean	
  content	
  of	
  
Δ9-­‐‑THC,	
  (including	
  Δ9-­‐‑tetrahydrocannabinolic	
  acid	
  [Δ9-­‐‑THCA]),	
  in	
  the	
  THCA-­‐‑predominant	
  plant	
  material	
  
has	
  been	
  increasing	
  in	
  the	
  past	
  few	
  decades,	
  due	
  to	
  changes	
  in	
  cultivation	
  techniques	
  and	
  selective	
  
breeding.	
  	
  

The	
  cannabinoid	
  profile	
  is	
  affected	
  most	
  by	
  the	
  plant’s	
  sex,	
  genotype,	
  and	
  maturity	
  followed	
  by	
  
environmental	
  and	
  other	
  factors,	
  such	
  as	
  light	
  intensity,	
  light	
  cycle,	
  temperature,	
  and	
  
fertilization[213,214].	
  Cannabinoids	
  are	
  produced	
  in	
  glandular	
  trichomes	
  distributed	
  across	
  all	
  epidermal	
  
surfaces	
  of	
  the	
  plant’s	
  aerial	
  parts	
  at	
  varying	
  degrees.	
  The	
  distribution	
  of	
  glandular	
  trichomes	
  and,	
  hence,	
  
phytocannabinoids	
  varies	
  widely,	
  from	
  the	
  lowest	
  concentrations	
  found	
  in	
  stems	
  to	
  increasing	
  amounts	
  in	
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large	
  leaves,	
  subtending	
  leaves	
  of	
  the	
  inflorescences,	
  and	
  to	
  the	
  highest	
  concentrations	
  found	
  in	
  female	
  
flower	
  bracts.	
  	
  

Cannabinoids	
  are	
  highly	
  lipophilic,	
  permeate	
  cell	
  membranes,	
  and	
  have	
  the	
  ability	
  to	
  cross	
  the	
  blood-­‐‑
brain	
  barrier	
  both	
  when	
  inhaled	
  (i.e.,	
  vaporized	
  or	
  smoked)	
  and	
  ingested.	
  	
  

Human	
  Pharmacokinetics	
  

The	
  best-­‐‑studied	
  pharmacokinetics	
  of	
  a	
  substance	
  from	
  Cannabis	
  is	
  THC[215].	
  The	
  
pharmacokinetic	
  profiles	
  of	
  CBD	
  and	
  CBN	
  are	
  somewhat	
  similar	
  to	
  that	
  of	
  THC.	
  No	
  significant	
  differences	
  
in	
  the	
  pharmacokinetics	
  of	
  women	
  and	
  men	
  have	
  been	
  found.	
  Values	
  for	
  clearance	
  average	
  about	
  0.2	
  
L/kg-­‐‑hr,	
  but	
  are	
  highly	
  variable	
  due	
  to	
  the	
  complexity	
  of	
  cannabinoid	
  distribution	
  

Metabolism	
  

The	
  metabolism	
  of	
  THC	
  is	
  complex,	
  the	
  route	
  of	
  administration	
  affects	
  the	
  quantitative	
  profile	
  of	
  
metabolites,	
  and	
  this	
  is	
  well	
  studied	
  in	
  a	
  number	
  of	
  different	
  species[216-­‐‑220].	
  The	
  inter-­‐‑species	
  
differences	
  may	
  in	
  part	
  be	
  responsible	
  for	
  some	
  problems	
  of	
  extrapolating	
  of	
  pharmacological	
  and	
  
toxicological	
  data.	
  

More	
  than	
  100	
  metabolites	
  for	
  THC	
  have	
  been	
  identified,	
  including	
  di-­‐‑	
  and	
  tri-­‐‑	
  hydroxyl,	
  ketone,	
  aldehyde,	
  
and	
  carboxylic	
  acid	
  THC	
  metabolites.	
  THC	
  metabolizes	
  primarily	
  to	
  11-­‐‑OH-­‐‑THC,	
  THCCOOH	
  and	
  associated	
  
glucuronide	
  conjugates.	
  The	
  liver	
  is	
  the	
  primary	
  site	
  of	
  cannabinoid	
  metabolism,	
  and	
  to	
  a	
  much	
  lesser	
  
extent	
  the	
  brain,	
  intestine,	
  and	
  lung	
  are	
  other	
  tissues	
  metabolize	
  phytocannabinoids[221-­‐‑223].	
  

11-­‐‑OH-­‐‑THC	
  is	
  a	
  potent,	
  primary	
  metabolite	
  that	
  is	
  produced	
  by	
  the	
  C9	
  hydroxylation	
  of	
  THC	
  by	
  
liver/hepatic	
  cytochrome	
  P450,2C9,	
  2C19,	
  and	
  3A4	
  enzymes.	
  Early	
  literature	
  on	
  the	
  subject	
  originally	
  
proposed	
  that	
  11-­‐‑OH-­‐‑THC	
  was	
  the	
  main	
  psychoactive	
  analyte.	
  11-­‐‑OH-­‐‑THC	
  is	
  produced	
  in	
  equal	
  amounts	
  
to	
  orally	
  administered	
  THC,	
  but	
  only	
  about	
  10%	
  of	
  THC	
  is	
  metabolized	
  in	
  this	
  way	
  when	
  inhaled.	
  11-­‐‑OH-­‐‑
THC	
  conjugates	
  with	
  fatty	
  acids	
  are	
  proposed	
  to	
  be	
  the	
  main	
  form	
  of	
  THC	
  storage	
  within	
  tissue[224].	
  

The	
  concentrations	
  THCCOOH	
  rise	
  above	
  that	
  of	
  THC	
  in	
  the	
  plasma	
  about	
  30minutes	
  after	
  inhalation	
  and	
  
about	
  1	
  hour	
  after	
  oral	
  administration.	
  THCCOOH-­‐‑glucuronide	
  is	
  a	
  more	
  water-­‐‑soluble	
  metabolite,	
  it	
  is	
  
readily	
  excreted,	
  the	
  major	
  metabolite	
  in	
  blood	
  and	
  plasma,	
  can	
  be	
  detected	
  in	
  the	
  blood	
  for	
  many	
  hours	
  
and	
  is	
  considered	
  to	
  be	
  the	
  principal	
  Phase	
  II	
  metabolite[225-­‐‑227].	
  	
  

THC	
  metabolizes	
  to	
  equipotent	
  11-­‐‑hydroxy-­‐‑THC	
  (11-­‐‑OH-­‐‑THC)	
  and	
  inactive	
  11-­‐‑nor-­‐‑9-­‐‑	
  carboxy-­‐‑THC	
  
(THCCOOH)	
  metabolites	
  during	
  Cannabis	
  smoking.	
  “For	
  inhalation,	
  peak	
  concentrations	
  for	
  THC	
  were	
  
observed	
  8	
  minutes	
  (range	
  6–10	
  minutes)	
  after	
  1st	
  inhalation,	
  whereas	
  11-­‐‑OH-­‐‑THC	
  peaked	
  at	
  15	
  minutes	
  
(range	
  9–23	
  minutes)	
  and	
  THC-­‐‑COOH	
  at	
  81	
  minutes	
  (range	
  32–133	
  minutes)[228].”	
  The	
  ratio	
  of	
  THC	
  to	
  
11-­‐‑OH-­‐‑THC	
  declines	
  and	
  reaches	
  a	
  2:1	
  ratio	
  around	
  2-­‐‑3	
  hours.	
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After	
  oral	
  administration,	
  much	
  higher	
  amounts	
  of	
  11-­‐‑OH-­‐‑THC	
  are	
  formed	
  than	
  with	
  inhalation	
  or	
  
intravenous	
  administration[229-­‐‑232].	
  In	
  several	
  clinical	
  studies	
  the	
  plasma	
  levels	
  of	
  11-­‐‑OH-­‐‑THC	
  exceed	
  
THC	
  concentrations	
  after	
  oral	
  administration[175,232-­‐‑234].	
  	
  

Many	
  metabolites	
  of	
  CBD	
  have	
  been	
  discovered	
  but	
  the	
  two	
  primary	
  metabolites	
  are	
  7-­‐‑OH-­‐‑CBD	
  and	
  7-­‐‑oic	
  
acid[235,236].	
  The	
  7-­‐‑oic	
  acid	
  and	
  its	
  hydroxylated	
  derivatives	
  are	
  abundant	
  in	
  human	
  urine	
  and	
  
feces[216].	
  

The	
  primary	
  metabolite	
  of	
  CBN	
  is	
  monohydroxy	
  CBN,	
  with	
  7-­‐‑OH	
  metabolite	
  being	
  the	
  most	
  abundant	
  in	
  
the	
  milleui[220,235,237-­‐‑239].	
  The	
  metabolic	
  profile	
  of	
  CBD	
  is	
  less	
  complex	
  than	
  that	
  of	
  THC	
  or	
  CBD.	
  	
  

A	
  significant	
  first	
  pass	
  liver	
  effect	
  occurs	
  only	
  with	
  oral	
  administration.	
  

Distribution	
  

Plasma	
  THC	
  levels	
  rapidly	
  decrease	
  as	
  this	
  highly	
  lipophilic	
  compound	
  is	
  easily	
  distributed	
  
through	
  vascular	
  tissue	
  and	
  metabolized	
  in	
  the	
  liver[240].	
  Shortly	
  after	
  administration	
  significant	
  
concentrations	
  of	
  cannabinoids	
  are	
  found	
  in	
  sites	
  such	
  as	
  body	
  fat	
  (long-­‐‑term	
  storage),	
  liver,	
  heart,	
  lung,	
  
gut,	
  kidney,	
  spleen,	
  mammary	
  gland,	
  placenta,	
  adrenal	
  cortex,	
  thyroid,	
  and	
  pituitary	
  gland.	
  

Excretion	
  

Eighty	
  percent	
  of	
  THC	
  is	
  excreted	
  through	
  feces.	
  Only	
  traces	
  are	
  secreted	
  through	
  urine.	
  The	
  
dominant	
  urinary	
  metabolite	
  is	
  THC-­‐‑COOH-­‐‑O-­‐‑glucuronide,	
  50%	
  is	
  excreted	
  within	
  the	
  first	
  day	
  after	
  
administration.	
  

CBD	
  shows	
  a	
  similar	
  excretion	
  profile	
  with	
  acids	
  and	
  glucuronide	
  conjugates	
  dominating	
  the	
  profile.	
  

A	
  single	
  dose	
  of	
  CBN	
  was	
  excreted	
  in	
  urine	
  within	
  72	
  hours.	
  

	
  

Absorption	
  and	
  Bioavailability	
  
	
  

In	
  this	
  sections	
  below,	
  various	
  routes	
  of	
  absorption	
  and	
  bioavailability	
  are	
  reviewed.	
  

Inhalation	
  

A	
  rapid	
  absorption	
  occurs	
  after	
  the	
  inhalation	
  of	
  smoked	
  or	
  vaporized	
  Cannabis[168].	
  THC	
  can	
  be	
  
detected	
  in	
  plasma	
  within	
  seconds	
  after	
  the	
  first	
  inhalation	
  but	
  absorption	
  from	
  the	
  lungs	
  reaches	
  peak	
  
concentrations	
  in	
  about	
  3-­‐‑8	
  minutes.	
  It	
  is	
  estimated	
  that	
  between	
  15-­‐‑50%	
  of	
  the	
  cannabinoids,	
  such	
  as	
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THC,	
  reach	
  systemic	
  circulation	
  due	
  to:	
  loss	
  by	
  pyrolysis	
  (30%),	
  loss	
  to	
  side	
  stream	
  smoke	
  (10-­‐‑30%),	
  and	
  
incomplete	
  absorption	
  and	
  metabolism	
  in	
  the	
  lung.	
  Bioavailability	
  also	
  depends	
  on	
  inhalation	
  topography,	
  
such	
  as	
  the	
  depth	
  of	
  inhalation,	
  duration	
  of	
  inhalation,	
  and	
  length	
  of	
  holding	
  the	
  inhalation	
  in	
  the	
  lungs.	
  
Generally,	
  the	
  bioavailability	
  of	
  inhaled	
  THC	
  is	
  considered	
  to	
  be	
  approximately	
  25%,	
  with	
  large	
  intra-­‐‑	
  and	
  
inter-­‐‑subject	
  variability	
  due	
  to	
  many	
  factors	
  including	
  inhalation	
  topography[241,242].	
  The	
  
bioavailability	
  of	
  THC	
  is	
  much	
  greater	
  than	
  that	
  from	
  oral	
  administration.	
  

A	
  systemic	
  bioavailability	
  for	
  the	
  inhalation	
  of	
  THC	
  can	
  be	
  greater	
  for	
  participants	
  of	
  clinical	
  studies	
  that	
  
have	
  previous	
  experience	
  with	
  Cannabis.	
  In	
  one	
  study	
  regular	
  Cannabis	
  users	
  demonstrated	
  a	
  
bioavailability	
  of	
  THC	
  of	
  23	
  +/-­‐‑16%	
  vs	
  10	
  +/-­‐‑7%	
  for	
  occasional	
  users[243].	
  Similarly,	
  another	
  study	
  found	
  
the	
  bioavailability	
  of	
  inhaled	
  THC	
  to	
  be	
  27	
  +/-­‐‑10%	
  for	
  the	
  regular	
  users	
  and	
  14	
  +/-­‐‑1%	
  for	
  the	
  light	
  or	
  
occasional	
  users[244].	
  This	
  data	
  also	
  suggests	
  that	
  through	
  inhalation,	
  experienced	
  users	
  can	
  titrate	
  their	
  
dose.	
  

Bioavailability	
  of	
  inhaled	
  CBD	
  is	
  31	
  +/-­‐‑13%	
  and	
  for	
  CBN	
  this	
  approximately	
  is	
  38%.	
  CBD	
  and	
  CBN	
  are	
  
often	
  not	
  detected	
  1	
  hour	
  after	
  inhaled	
  administration,	
  detection	
  of	
  CBD	
  and	
  CBN	
  may	
  be	
  an	
  indicator	
  of	
  
recent	
  use[225].	
  

More	
  efficient	
  Cannabis	
  inhalation	
  delivery	
  systems	
  are	
  being	
  developed.	
  Medical	
  devices	
  such	
  as	
  
vaporizers	
  have	
  demonstrated	
  to	
  be	
  more	
  efficient,	
  reducing	
  side	
  stream	
  smoke,	
  reducing	
  production	
  of	
  
harmful	
  by-­‐‑products	
  related	
  to	
  combustion,	
  and	
  are	
  also	
  associated	
  with	
  avoiding	
  any	
  harmful	
  effects	
  
related	
  to	
  smoking	
  (i.e.,	
  bronchitis	
  and	
  airway	
  irritation)[245-­‐‑247].	
  

After	
  16	
  and	
  30	
  mg	
  inhaled	
  THC,	
  plasma	
  concentrations	
  reached	
  7.0	
  ±	
  8.1	
  and	
  18.1	
  ±	
  12.0	
  micrograms/L	
  
following	
  one	
  inhalation	
  with	
  mean	
  (range)	
  or	
  maximal	
  concentration	
  of	
  84.3	
  (range	
  50–129)	
  and	
  162.2	
  
micrograms/L	
  (76–267),	
  respectively[248].	
   	
  

Plasma	
  THC	
  concentrations	
  remain	
  greater	
  than	
  1	
  ug/L	
  for	
  at	
  least	
  1	
  day	
  after	
  cessation	
  of	
  either	
  daily	
  
Cannabis	
  smoking	
  or	
  multiple	
  oral	
  THC	
  doses.	
  

Oral	
  Administration	
  

Oral	
  administration	
  of	
  pure	
  THC	
  is	
  slow,	
  unpredictable	
  and	
  erratic;	
  absorption	
  is	
  lower	
  with	
  
delayed	
  peak	
  concentrations,	
  and	
  in	
  some	
  individuals	
  two	
  (and	
  possibly	
  more)	
  THC	
  metabolite	
  peaks	
  
appear	
  over	
  time[168,249-­‐‑252].	
  These	
  two	
  peak	
  THC	
  concentrations	
  that	
  appear	
  after	
  ingestion	
  are	
  
possibly	
  due	
  to	
  enterohepatic	
  recirculation.	
  Systemic	
  bioavailability	
  of	
  dronabinol	
  (marketed	
  as	
  Marinol)	
  
was	
  only	
  10%	
  as	
  measured	
  as	
  a	
  result	
  of	
  the	
  extensive	
  first-­‐‑pass	
  liver	
  metabolism.	
  Generally,	
  maximal	
  
plasma	
  concentrations	
  can	
  be	
  reached	
  60-­‐‑120	
  minutes	
  after	
  administration.	
  However,	
  in	
  several	
  studies	
  
peak	
  plasma	
  concentrations	
  were	
  observed	
  as	
  late	
  as	
  4	
  to	
  6	
  hours	
  after	
  administration[168,230,253].	
  	
  

Absorption	
  from	
  oral	
  administration	
  is	
  affected	
  by	
  the	
  dose,	
  vehicle	
  (i.e.,	
  administering	
  THC	
  in	
  sesame	
  oil	
  
improves	
  bioavailability),	
  and	
  physiological	
  factors	
  such	
  as	
  metabolism	
  and	
  excretion	
  rates,	
  ultimately	
  
influencing	
  drug	
  concentrations.	
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An	
  extensive	
  first-­‐‑pass	
  liver	
  metabolism	
  further	
  reduces	
  the	
  oral	
  availability	
  of	
  THC	
  and	
  other	
  
cannabinoids.	
  THC	
  is	
  metabolized	
  before	
  it	
  reaches	
  the	
  sites	
  of	
  action	
  when	
  taken	
  orally.	
  For	
  example,	
  
20mg	
  of	
  THC	
  in	
  food	
  (chocolate	
  cookie)	
  and	
  administration	
  of	
  dronabinol	
  resulted	
  in	
  very	
  low	
  
bioavailability	
  after	
  1-­‐‑5	
  hours,	
  of	
  6	
  +/-­‐‑3%	
  or	
  7+/-­‐‑3%,	
  respectively.	
  Peak	
  plasma	
  concentrations	
  for	
  the	
  
THC	
  in	
  food	
  were	
  reported	
  as	
  4.4-­‐‑11ug/L	
  1-­‐‑5	
  hours	
  about	
  ingestion.	
  Plasma	
  THC	
  concentrations	
  remain	
  
greater	
  than	
  1	
  ug/L	
  for	
  at	
  least	
  1	
  day	
  after	
  cessation	
  of	
  either	
  daily	
  Cannabis	
  smoking	
  or	
  multiple	
  oral	
  THC	
  
doses.	
  

There	
  are	
  also	
  high	
  inter-­‐‑individual	
  variations	
  with	
  cannabinoid	
  metabolism.	
  	
  

Opthalmic	
  Administration	
  

An	
  ophthalmic	
  administration	
  study	
  in	
  animals	
  demonstrated	
  a	
  bioavailability	
  of	
  THC,	
  formulated	
  
with	
  mineral	
  oil,	
  to	
  vary	
  between	
  6-­‐‑40%[254].	
  Peak	
  plasma	
  concentration	
  were	
  reached	
  after	
  1	
  hour	
  and	
  
remained	
  at	
  significant	
  levels	
  for	
  hours.	
  

Sublingual	
  Administration	
  

Cannabis	
  extracts	
  can	
  be	
  administered	
  sublingually,	
  absorbed	
  through	
  the	
  muscosa,	
  to	
  avoid	
  first-­‐‑
pass	
  metabolism	
  by	
  the	
  liver.	
  This	
  results	
  in	
  low	
  plasma	
  levels	
  of	
  THC	
  and	
  CBD	
  metabolites	
  compared	
  to	
  
inhalation,	
  which	
  resembles	
  oral	
  administration’s	
  pharmacokinetic	
  profile.	
  	
  

Dermal	
  Administration	
  

The	
  permeability	
  of	
  THC	
  must	
  be	
  increased	
  to	
  result	
  in	
  significant	
  concentration	
  in	
  the	
  blood	
  of	
  
mammals.	
  In	
  rats,	
  a	
  stable	
  THC	
  isomer	
  was	
  formulated	
  with	
  water,	
  oleic	
  acid,	
  propylene	
  glycol,	
  and	
  
ethanol[255,256].	
  Studies	
  examining	
  or	
  developing	
  transdermal	
  delivery	
  of	
  cannabinoids	
  have	
  found	
  the	
  
mean	
  effective	
  permeability	
  of	
  coefficient	
  for	
  THC	
  (in	
  propylene	
  glycol)	
  of	
  6.3	
  x	
  10-­‐‑6	
  cm/hour[168].	
  

Rectal	
  Administration	
  

Rectal	
  formulations	
  absorption	
  is	
  lower	
  but	
  more	
  consistent	
  than	
  oral	
  formulation.	
  The	
  THC	
  ester	
  
(hemisuccinate)	
  suppositories	
  demonstrated	
  a	
  bioavailability	
  of	
  50%[229].	
  

Plasma	
  Levels	
  vs.	
  Administration	
  Routes	
  	
  

Plasma	
  profiles	
  are	
  similar	
  for	
  inhalation	
  and	
  injection	
  while	
  oral	
  and	
  sublingual	
  administration	
  
share	
  similar	
  pharmacokinetic	
  profiles.	
  THC	
  plasma	
  maxima	
  in	
  the	
  range	
  of	
  100-­‐‑250	
  ng/ml	
  are	
  measured	
  
after	
  smoking	
  1gram	
  of	
  Cannabis	
  with	
  1.75%	
  and	
  3.25%	
  THC.	
  These	
  plasma	
  levels	
  are	
  significantly	
  lower	
  
for	
  sublingual	
  administration.	
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Medical	
  Uses	
  for	
  Marijuana/Cannabis	
  

There	
  is	
  a	
  wealth	
  of	
  clinical	
  information	
  available	
  on	
  the	
  uses	
  of	
  standardized	
  medical	
  Cannabis	
  
products.	
  The	
  FDA	
  has	
  approved	
  new	
  drug	
  applications	
  for	
  Cannabis.	
  For	
  example,	
  a	
  CBD-­‐‑rich	
  extract	
  
(Marketed	
  as	
  Epildiolex)	
  is	
  an	
  imported,	
  purified	
  Cannabis	
  extract	
  that	
  has	
  been	
  approved	
  for	
  clinical	
  use	
  
in	
  children	
  and	
  is	
  currently	
  in	
  clinical	
  practice	
  across	
  several	
  institutions	
  in	
  the	
  U.S.	
  Additionally,	
  an	
  
inhaled	
  Cannabis	
  study	
  has	
  recently	
  been	
  approved	
  for	
  investigating	
  therapeutic	
  effects	
  in	
  PTSD.	
  At	
  the	
  
time	
  of	
  writing	
  this	
  document,	
  according	
  to	
  clinicaltrials.gov,	
  there	
  are	
  hundreds	
  of	
  approved	
  human	
  
research	
  studies.	
  These	
  studies	
  are	
  currently	
  either	
  completed,	
  recruiting,	
  approved,	
  or	
  in	
  process.	
  A	
  total	
  
of	
  144	
  are	
  approved	
  for	
  THC,	
  96	
  are	
  approved	
  for	
  CBD,	
  and	
  559	
  are	
  approved	
  for	
  marijuana	
  or	
  Cannabis.	
  
Due	
  to	
  Schedule	
  I	
  status,	
  medical	
  Cannabis	
  preparations	
  such	
  as	
  nabiximols	
  and	
  CBD-­‐‑rich	
  extracts	
  are	
  
imported	
  and	
  cannot	
  be	
  manufactured	
  in	
  the	
  U.S.,	
  even	
  though	
  they	
  are	
  licensed	
  pharmaceutical	
  products.	
  

Whereas	
  research	
  in	
  the	
  U.S.	
  has	
  been	
  historically	
  restricted	
  by	
  a	
  prevailing	
  Federal	
  prohibition	
  on	
  
Cannabis	
  and	
  cannabinoids	
  in	
  the	
  past,	
  recent	
  global	
  discoveries	
  have	
  driven	
  interest	
  amongst	
  scientists	
  
to	
  investigate	
  the	
  now	
  more	
  than	
  100	
  different	
  cannabinoids	
  thus	
  far	
  identified	
  on	
  the	
  Cannabis	
  plant.	
  
Entire	
  organizations	
  have	
  emerged,	
  dedicated	
  to	
  basic	
  medical	
  and	
  clinical	
  research	
  on	
  the	
  cannabinoid	
  
molecules.	
  The	
  International	
  Cannabinoid	
  Research	
  Society	
  (ICRS),	
  formally	
  incorporated	
  as	
  a	
  scientific	
  
research	
  organization	
  in	
  1991,	
  holds	
  an	
  annual	
  international	
  research	
  symposia,	
  and	
  since	
  its	
  inception,	
  
the	
  membership	
  has	
  more	
  than	
  quadrupled	
  (www.icrs.co).	
  The	
  International	
  Association	
  for	
  
Cannabinoids	
  as	
  Medicine	
  (IACM),	
  founded	
  in	
  2000,	
  publishes	
  a	
  bi-­‐‑weekly	
  newsletter	
  and	
  holds	
  a	
  biennial	
  
symposium	
  to	
  highlight	
  emerging	
  clinical	
  research	
  concerning	
  Cannabis	
  therapeutics	
  (www.cannabis-­‐‑
med.org).	
  The	
  University	
  of	
  California	
  established	
  the	
  Center	
  for	
  Medical	
  Cannabis	
  Research	
  (CMCR)	
  in	
  
2001	
  to	
  conduct	
  scientific	
  studies	
  to	
  ascertain	
  the	
  general	
  medical	
  safety	
  and	
  efficacy	
  of	
  Cannabis	
  
products.	
  	
  

In	
  2010,	
  the	
  CMCR	
  issued	
  a	
  report	
  on	
  the	
  14	
  clinical	
  studies	
  it	
  has	
  conducted,	
  most	
  of	
  which	
  were	
  FDA-­‐‑
approved,	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  clinical	
  studies	
  that	
  demonstrated	
  that	
  Cannabis	
  can	
  control	
  
pain	
  –	
  in	
  some	
  cases	
  better	
  than	
  all	
  available	
  alternatives[125].	
  More	
  recently,	
  the	
  International	
  Cannabis	
  
and	
  Cannabinoid	
  Institute	
  (ICCI)	
  was	
  founded	
  in	
  the	
  Czech	
  Republic[257].	
  The	
  goal	
  of	
  ICCI	
  will	
  be	
  to	
  
identify,	
  coordinate,	
  and	
  support	
  global	
  research	
  priorities	
  for	
  the	
  advancement	
  of	
  Cannabis	
  and	
  
cannabinoid	
  treatments	
  through	
  a	
  multidisciplinary	
  evidence-­‐‑based	
  approach	
  that	
  incorporates	
  
innovative	
  tools	
  and	
  approaches	
  (www.icci.science).	
  Each	
  of	
  these	
  international	
  research	
  organizations	
  is	
  
dedicated,	
  at	
  least	
  in	
  part,	
  to	
  properly	
  controlled,	
  methodological	
  scientific	
  exploration	
  into	
  the	
  
therapeutic	
  potential	
  of	
  Cannabis	
  and	
  the	
  cannabinoids.	
  

Emerging	
  Clinical	
  Data	
  

To	
  date,	
  more	
  than	
  30,000	
  modern	
  peer-­‐‑reviewed	
  scientific	
  articles	
  on	
  the	
  chemistry	
  and	
  pharmacology	
  
of	
  Cannabis	
  and	
  the	
  cannabinoids	
  have	
  been	
  published,	
  and	
  more	
  than	
  1,500	
  articles	
  investigating	
  the	
  
body's	
  natural	
  endocannabinoids	
  are	
  published	
  every	
  year.	
  In	
  recent	
  years,	
  modern	
  gold-­‐‑standard	
  
placebo-­‐‑controlled	
  human	
  trials	
  have	
  also	
  been	
  conducted.	
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A	
  2009	
  review	
  of	
  clinical	
  studies	
  conducted	
  over	
  a	
  38-­‐‑year	
  period	
  found	
  that	
  “nearly	
  all	
  of	
  the	
  33	
  
published	
  controlled	
  clinical	
  trials	
  conducted	
  in	
  the	
  U.S.	
  have	
  shown	
  significant	
  and	
  measurable	
  benefits	
  
in	
  subjects	
  receiving	
  the	
  treatment[148].”	
  The	
  review's	
  authors	
  made	
  particular	
  effort	
  to	
  note	
  that	
  
cannabinoids	
  have	
  the	
  capacity	
  for	
  analgesia	
  through	
  neuromodulation	
  in	
  ascending	
  and	
  descending	
  pain	
  
pathways,	
  neuroprotection,	
  and	
  by	
  anti-­‐‑inflammatory	
  mechanisms	
  –	
  all	
  of	
  which	
  indicate	
  that	
  the	
  
cannabinoids	
  found	
  in	
  Cannabis	
  have	
  applications	
  in	
  significantly	
  managing	
  chronic	
  pain,	
  muscle	
  
spasticity,	
  cachexia,	
  and	
  other	
  variously	
  debilitating	
  conditions.	
  

Currently,	
  Cannabis	
  is	
  most	
  often	
  recommended	
  as	
  a	
  complementary	
  or	
  adjunctive	
  medicine.	
  However,	
  
there	
  exists	
  a	
  substantial	
  consensus	
  amongst	
  experts	
  in	
  the	
  relevant	
  disciplines	
  –	
  including	
  the	
  American	
  
College	
  of	
  Physicians	
  –	
  that	
  Cannabis	
  and	
  cannabinoid-­‐‑based	
  medicines	
  have	
  undeniable	
  therapeutic	
  
properties	
  that	
  could	
  potentially	
  treat	
  a	
  variety	
  of	
  serious	
  and	
  chronic	
  illnesses.	
  What	
  follows	
  is	
  a	
  brief,	
  
annotated	
  compilation	
  of	
  the	
  emerging	
  clinical	
  data	
  in	
  support	
  of	
  the	
  therapeutic	
  usefulness	
  of	
  the	
  
cannabinoids.	
  

Cancer	
  	
  

Cancer	
  patients	
  undergoing	
  radiation	
  and/or	
  chemotherapy	
  often	
  suffer	
  from	
  significant	
  nausea,	
  
pain,	
  and	
  other	
  unpleasant	
  side	
  effects	
  of	
  their	
  treatment.	
  The	
  effects	
  of	
  oral	
  THC	
  and	
  mixed	
  cannabinoid	
  
administration	
  has	
  been	
  studied	
  in	
  more	
  than	
  35	
  clinical	
  trials	
  for	
  the	
  treatment	
  of	
  chemotherapy-­‐‑
induced	
  nausea	
  and	
  vomiting,	
  and	
  more	
  than	
  40	
  clinical	
  studies	
  have	
  looked	
  at	
  appetite	
  modulation	
  by	
  
cannabinoids.	
  Years	
  before	
  any	
  U.S.	
  State	
  authorized	
  the	
  medical	
  use	
  of	
  Cannabis,	
  a	
  1991	
  Harvard	
  Medical	
  
School	
  study	
  revealed	
  that	
  nearly	
  half	
  (44%)	
  of	
  U.S.	
  oncologists	
  were	
  recommending	
  Cannabis	
  to	
  their	
  
patients	
  as	
  a	
  way	
  of	
  mitigating	
  side	
  effects	
  associated	
  with	
  cancer	
  treatment[258].	
  	
  

In	
  its	
  1999	
  review,	
  the	
  Institute	
  of	
  Medicine	
  (IOM)	
  concluded	
  that	
  Cannabis	
  could	
  be	
  a	
  valid,	
  safe	
  
medicinal	
  alternative	
  for	
  many	
  people	
  living	
  with	
  cancer[259].	
  Specifically,	
  the	
  IOM	
  notes	
  state,	
  “In	
  
patients	
  already	
  experiencing	
  severe	
  nausea	
  or	
  vomiting,	
  pills	
  are	
  generally	
  ineffective,	
  because	
  of	
  the	
  
difficulty	
  in	
  swallowing	
  or	
  keeping	
  a	
  pill	
  down,	
  and	
  slow	
  onset	
  of	
  the	
  drug	
  effect[260].”	
  Cannabinoid	
  
medicines	
  are	
  both	
  safely,	
  and	
  somewhat	
  easily,	
  formulated	
  into	
  both	
  inhalable	
  and	
  suppository	
  formats.	
  	
  

Since	
  the	
  release	
  of	
  the	
  IOM	
  report,	
  new	
  research	
  has	
  been	
  published	
  which	
  clearly	
  supports	
  the	
  use	
  of	
  
Cannabis	
  and	
  the	
  cannabinoids	
  to	
  curb	
  the	
  debilitating	
  effects	
  of	
  cancer	
  treatments.	
  In	
  2001,	
  a	
  review	
  of	
  
clinical	
  studies	
  of	
  individuals	
  with	
  cancer,	
  conducted	
  in	
  several	
  U.S.	
  states	
  spanning	
  multiple	
  decades,	
  
revealed	
  that	
  inhaled	
  cannabinoids	
  and	
  oral	
  cannabinoids	
  (in	
  591	
  and	
  1,281	
  subjects,	
  respectively)	
  were	
  
significantly	
  effective	
  anti-­‐‑emetics	
  versus	
  the	
  nausea	
  and	
  vomiting	
  of	
  chemotherapy[261].	
  Other	
  studies	
  
have	
  come	
  to	
  similar	
  conclusions	
  –	
  that	
  the	
  active	
  components	
  in	
  Cannabis	
  produce	
  palliative	
  effects	
  in	
  
cancer	
  patients	
  by	
  preventing	
  nausea,	
  vomiting,	
  and	
  pain	
  while	
  stimulating	
  appetite.	
  	
  

Beyond	
  these	
  palliative	
  effects,	
  the	
  tumor-­‐‑fighting	
  properties	
  of	
  the	
  cannabinoids	
  have	
  also	
  been	
  
demonstrated	
  in	
  numerous	
  pre-­‐‑clinical	
  studies,	
  withstanding	
  a	
  successful	
  Phase	
  I	
  clinical	
  study	
  looking	
  at	
  
the	
  safety	
  of	
  THC	
  in	
  patients	
  with	
  recurrent	
  brain	
  cancer.	
  Researchers	
  have	
  observed	
  that	
  “these	
  
compounds	
  [are]	
  shown	
  to	
  inhibit	
  the	
  growth	
  of	
  tumor	
  cells	
  in	
  culture	
  and	
  animal	
  models	
  by	
  modulating	
  
key	
  cell-­‐‑signaling	
  pathways.	
  Cannabinoids	
  are	
  usually	
  well	
  tolerated,	
  and	
  do	
  not	
  produce	
  the	
  generalized	
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toxic	
  effects	
  of	
  conventional	
  chemotherapies[262].”	
  	
  

Combating	
  Nausea	
  and	
  Vomiting	
  Induced	
  by	
  Chemotherapy	
  

Cannabis	
  is	
  used	
  most	
  often	
  to	
  combat	
  the	
  nausea	
  and	
  vomiting	
  induced	
  by	
  chemotherapeutic	
  
agents,	
  as	
  well	
  as	
  pain	
  caused	
  by	
  various	
  cancers.	
  More	
  than	
  35	
  human	
  clinical	
  trials	
  have	
  sought	
  to	
  
examine	
  the	
  effects	
  of	
  phytocannabinoids	
  or	
  synthetic	
  cannabinoids	
  on	
  nausea,	
  including	
  several	
  U.S.	
  
state-­‐‑sponsored	
  trials	
  that	
  took	
  place	
  between	
  1978	
  and	
  1986[258,263].	
  In	
  reviewing	
  this	
  literature,	
  
scientists	
  have	
  concluded	
  that,	
  “THC	
  is	
  superior	
  to	
  placebo,	
  and	
  equivalent	
  in	
  effectiveness	
  to	
  other	
  
widely-­‐‑used	
  anti-­‐‑emetic	
  drugs,	
  in	
  its	
  capacity	
  to	
  reduce	
  the	
  nausea	
  and	
  vomiting	
  caused	
  by	
  some	
  
chemotherapy	
  regimens	
  in	
  some	
  cancer	
  patients[263].”	
  	
  

A	
  1998	
  review	
  by	
  the	
  British	
  House	
  of	
  Lords	
  Science	
  &	
  Technology	
  Select	
  Committee	
  concluded,	
  
“cannabinoids	
  are	
  undoubtedly	
  effective	
  as	
  antiemetic	
  agents	
  in	
  vomiting	
  induced	
  by	
  anti-­‐‑cancer	
  drugs.	
  
Some	
  users	
  of	
  both	
  find	
  Cannabis	
  itself	
  more	
  effective[264].”	
  The	
  House	
  of	
  Lords	
  review	
  was	
  built	
  upon	
  
data	
  provided	
  in	
  a	
  1997	
  inquiry	
  by	
  the	
  British	
  Medical	
  Association	
  that	
  further	
  determined	
  that	
  natural	
  
Cannabis	
  is,	
  in	
  some	
  cases,	
  more	
  effective	
  than	
  synthetic	
  THC	
  (i.e.	
  dronabinol)[265].	
  

Previous	
  clinical	
  work	
  has	
  shown	
  that	
  orally	
  administered	
  synthetic	
  cannabinoids	
  (nabilone	
  and	
  
dronabinol)	
  are	
  superior	
  to	
  dopamine	
  receptor	
  antagonists	
  in	
  preventing	
  chemotherapy-­‐‑induced	
  nausea	
  
and	
  vomiting.	
  Until	
  recently,	
  there	
  was	
  not	
  adequate	
  information	
  available	
  on	
  the	
  tolerability	
  of	
  an	
  acute	
  
dose	
  titration	
  of	
  a	
  standardized	
  whole-­‐‑plant	
  Cannabis	
  medicine;	
  the	
  results	
  of	
  clinical	
  work	
  suggest	
  that	
  
rapid	
  titration	
  of	
  a	
  standardized	
  Cannabis	
  medicine	
  appears	
  to	
  be	
  well	
  tolerated	
  by	
  most	
  patients	
  and	
  
efficacious	
  in	
  reducing	
  the	
  incidence	
  of	
  delayed	
  nausea	
  and	
  vomiting[175,266].	
  	
  

Antineoplastic	
  Actions	
  of	
  Cannabinoids	
  

Recent	
  scientific	
  advances	
  in	
  the	
  study	
  of	
  the	
  endocannabinoid	
  system	
  have	
  yielded	
  exciting	
  new	
  
leads	
  for	
  potentially	
  groundbreaking	
  anti-­‐‑cancer	
  treatments.	
  In	
  the	
  past	
  decade,	
  preclinical	
  studies,	
  
conducted	
  both	
  in	
  vivo	
  and	
  in	
  vitro,	
  have	
  demonstrated	
  that	
  different	
  cannabinoids	
  might	
  have	
  a	
  
remarkable	
  effect	
  in	
  fighting	
  different	
  types	
  of	
  cancer	
  cells.	
  To	
  date,	
  studies	
  have	
  shown	
  that	
  cannabinoids	
  
arrest	
  many	
  kinds	
  of	
  cancer	
  growths,	
  both	
  through	
  the	
  promotion	
  of	
  apoptosis	
  (a.k.a.	
  programmed	
  cell	
  
death)	
  and	
  by	
  arresting	
  angiogenesis	
  (blocking	
  increased	
  blood	
  vessel	
  production).	
  Cannabinoids	
  have	
  
also	
  been	
  shown	
  to	
  halt	
  the	
  proliferation,	
  or	
  spread,	
  of	
  cancer	
  cells	
  in	
  a	
  wide	
  variety	
  of	
  cancer	
  types.	
  
Unlike	
  conventional	
  chemotherapy	
  treatments	
  –	
  that	
  work	
  by	
  creating	
  a	
  toxic	
  environment	
  in	
  the	
  body,	
  
and	
  are	
  frequently	
  responsible	
  for	
  compromising	
  overall	
  health	
  –	
  cannabinoids	
  have	
  been	
  shown	
  to	
  
selectively	
  target	
  tumor	
  cells,	
  leaving	
  healthy	
  surrounding	
  cells	
  undisturbed.	
  	
  

Cannabinoids	
  and	
  Tumor	
  Reduction	
  

The	
  direct	
  anti-­‐‑tumor	
  and	
  anti-­‐‑proliferation	
  activity	
  of	
  cannabinoids,	
  specifically	
  CB1	
  and	
  CB2	
  
agonists,	
  have	
  been	
  demonstrated	
  in	
  dozens	
  of	
  studies	
  across	
  a	
  range	
  of	
  cancer	
  types,	
  including	
  brain	
  
(gliomas),	
  breast,	
  liver,	
  leukemic,	
  melanoma,	
  pheochromocytoma,	
  cervical,	
  pituitary,	
  prostate,	
  and	
  
bowel[262,267-­‐‑285].	
  Evidenced	
  anti-­‐‑tumor	
  activity	
  has	
  led	
  to	
  regression	
  of	
  tumors,	
  reductions	
  in	
  both	
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vascularization	
  (blood	
  supply)	
  and	
  metastases	
  (secondary	
  tumors),	
  as	
  well	
  as	
  the	
  direct	
  destruction	
  of	
  
cancer	
  cells	
  (apoptosis)	
  in	
  laboratory	
  animals	
  and	
  in	
  vitro	
  human	
  tissues[286-­‐‑289].	
  A	
  2009	
  review	
  of	
  
recent	
  studies	
  on	
  the	
  role	
  of	
  cannabinoids	
  and	
  cannabinoid	
  receptors	
  in	
  the	
  treatment	
  of	
  breast	
  cancer	
  
notes	
  that	
  research	
  on	
  the	
  complex	
  interactions	
  of	
  endogenous	
  cannabinoids	
  and	
  receptors	
  is	
  leading	
  to	
  
greater	
  scientific	
  understanding	
  of	
  the	
  basic	
  mechanisms	
  by	
  which	
  all	
  cancers	
  develop[268,287].	
  

Cannabinoids	
  have	
  been	
  shown	
  to	
  inhibit	
  tumor	
  growth	
  in	
  laboratory	
  animals	
  in	
  multiple	
  studies	
  
[268,290,291].	
  In	
  one	
  study,	
  injections	
  of	
  synthetic	
  THC	
  eradicated	
  malignant	
  brain	
  tumors	
  in	
  one-­‐‑third	
  of	
  
treated	
  rats,	
  and	
  prolonged	
  lifespan	
  in	
  another	
  third	
  by	
  as	
  long	
  as	
  six	
  weeks.	
  Other	
  research	
  on	
  pituitary	
  
cancers	
  suggests	
  that	
  cannabinoids	
  may	
  be	
  the	
  key	
  to	
  regulating	
  human	
  pituitary	
  hormone	
  secretion	
  
[292,293].	
  	
  

Research	
  published	
  in	
  2009	
  found	
  that	
  the	
  non-­‐‑intoxicating	
  cannabinoid,	
  CBD,	
  inhibits	
  the	
  invasion	
  of	
  
both	
  human	
  cervical	
  cancer	
  and	
  human	
  lung	
  cancer	
  cells.	
  By	
  manipulating	
  CBD's	
  up-­‐‑regulation	
  of	
  a	
  tissue	
  
inhibitor,	
  researchers	
  may	
  have	
  revealed	
  the	
  mechanism	
  behind	
  CBD's	
  tumor-­‐‑fighting	
  effects[294].	
  A	
  
further	
  in	
  vivo	
  study	
  demonstrated	
  “a	
  significant	
  inhibition”	
  of	
  lung	
  cancer	
  metastasis	
  in	
  mice	
  treated	
  with	
  
CBD[295].	
  The	
  mechanism	
  of	
  the	
  anti-­‐‑cancer	
  activity	
  of	
  CBD	
  and	
  other	
  cannabinoids	
  has	
  been	
  repeatedly	
  
demonstrated	
  in	
  both	
  breast	
  and	
  brain	
  cancers[296-­‐‑299].	
  	
  

The	
  anti-­‐‑tumor	
  effects	
  of	
  the	
  cannabinoid	
  THC	
  on	
  cholangiocarcinoma	
  cells,	
  an	
  often-­‐‑fatal	
  type	
  of	
  cancer	
  
that	
  attacks	
  the	
  liver's	
  bile	
  ducts,	
  has	
  also	
  been	
  evidenced.	
  A	
  2009	
  study	
  found	
  that	
  “THC	
  inhibited	
  cell	
  
proliferation,	
  migration	
  and	
  invasion,	
  and	
  induced	
  cell	
  apoptosis.”	
  Interestingly,	
  at	
  low	
  concentrations,	
  
THC	
  reduced	
  both	
  the	
  migration	
  and	
  invasion	
  of	
  cancer	
  cells,	
  while	
  at	
  high	
  concentrations,	
  THC	
  triggered	
  
cell-­‐‑death	
  in	
  tumors.	
  In	
  short,	
  THC	
  both	
  reduced	
  the	
  activity	
  and	
  the	
  number	
  of	
  cancer	
  cells[281].	
  	
  

Research	
  on	
  cannabinoids	
  and	
  gliomas	
  –	
  a	
  type	
  of	
  aggressive	
  brain	
  cancer	
  for	
  which	
  there	
  is	
  no	
  known	
  
cure	
  –	
  holds	
  true	
  promise	
  for	
  future	
  treatments	
  of	
  this	
  devastating	
  disease.	
  A	
  study	
  that	
  examined	
  both	
  
animal	
  and	
  human	
  glioblastoma	
  multiforme	
  (GBM)	
  tumors,	
  the	
  most	
  common	
  and	
  aggressive	
  form	
  of	
  
brain	
  cancer,	
  describes	
  how	
  cannabinoids	
  minimize	
  gliomal	
  growth	
  by	
  regulating	
  the	
  blood	
  vessels	
  that	
  
supply	
  the	
  tumors[300].	
  In	
  another	
  study,	
  researchers	
  demonstrated	
  that	
  the	
  administration	
  of	
  CBD	
  
significantly	
  inhibits	
  the	
  growth	
  of	
  subcutaneously-­‐‑implanted	
  87	
  human	
  glioma	
  cells	
  in	
  mice[294].	
  The	
  
authors	
  of	
  the	
  study	
  noted	
  that	
  CBD	
  alone	
  was	
  capable	
  of	
  producing	
  a	
  significant	
  antitumor	
  effect,	
  both	
  in	
  
vitro	
  and	
  in	
  vivo,	
  thus	
  suggesting	
  a	
  possible	
  application	
  of	
  CBD	
  as	
  a	
  viable	
  antineoplastic	
  agent	
  in	
  humans.	
  	
  

The	
  targeted	
  effects	
  of	
  cannabinoids	
  on	
  GBM	
  were	
  further	
  demonstrated	
  in	
  2005	
  by	
  researchers	
  who	
  
showed	
  that	
  the	
  cannabinoid	
  THC	
  both	
  selectively	
  inhibited	
  the	
  proliferation	
  of	
  malignant	
  cells	
  and	
  
induced	
  them	
  to	
  die	
  off,	
  while	
  leaving	
  healthy	
  cells	
  unaffected	
  [25].	
  While	
  CBD	
  and	
  THC	
  have	
  each	
  been	
  
demonstrated	
  to	
  possess	
  tumor-­‐‑fighting	
  properties	
  in	
  isolation,	
  research	
  published	
  in	
  2010	
  shows	
  that	
  
the	
  molecules	
  work	
  better	
  in	
  combination,	
  as	
  CBD	
  enhances	
  the	
  inhibitory	
  effects	
  of	
  THC	
  on	
  GBM	
  cell	
  
proliferation	
  and	
  survival[301].	
  More	
  recent	
  work	
  in	
  mice	
  has	
  confirmed	
  this	
  enhancing	
  effect	
  of	
  CBD	
  on	
  
THC	
  in	
  cancer	
  cells	
  in	
  animals.	
  The	
  research	
  also	
  tested	
  a	
  THC/CBD	
  combination	
  with	
  and	
  without	
  
chemotherapy	
  in	
  the	
  animals.	
  The	
  research	
  showed	
  that	
  combinations	
  of	
  Cannabis	
  compounds	
  can	
  
significantly	
  improve	
  the	
  effect	
  of	
  the	
  chemotherapy	
  agent	
  temozolomide[291].	
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Similarly,	
  researchers	
  have	
  demonstrated	
  in	
  the	
  last	
  few	
  years	
  the	
  mechanism	
  by	
  which	
  cannabinoid	
  and	
  
cannabinoid-­‐‑like	
  receptors	
  in	
  brain	
  cells	
  regulate	
  these	
  cells'	
  differentiation,	
  functions,	
  and	
  viability.	
  This	
  
is	
  suggestive	
  evidence	
  that	
  cannabinoids	
  –	
  and	
  other	
  drugs	
  that	
  target	
  cannabinoid	
  receptors	
  –	
  might	
  
manage	
  neuroinflammation	
  and	
  thus	
  eradicate	
  malignant	
  astrocytomas,	
  a	
  type	
  of	
  cancer	
  [268,302-­‐‑304].	
  
Such	
  recent	
  studies	
  confirm	
  the	
  positive	
  findings	
  of	
  earlier	
  studies	
  indicating	
  the	
  effectiveness	
  of	
  
cannabinoids	
  in	
  fighting	
  gliomas,	
  some	
  of	
  the	
  deadliest	
  known	
  forms	
  of	
  brain	
  cancer[267,305-­‐‑307].	
  

The	
  potential	
  of	
  cannabinoids	
  to	
  fight	
  cancer	
  in	
  humans	
  has	
  also	
  been	
  seen	
  in	
  three	
  recent	
  large-­‐‑scale	
  
population	
  studies.	
  These	
  studies	
  were	
  originally	
  designed	
  to	
  find	
  correlations	
  between	
  smoked	
  Cannabis	
  
and	
  cancers	
  of	
  the	
  lung,	
  throat,	
  head,	
  and	
  neck.	
  Rather,	
  researchers	
  discovered	
  that	
  the	
  cancer	
  rates	
  of	
  
Cannabis	
  smokers	
  were,	
  at	
  worst,	
  seen	
  in	
  no	
  greater	
  prevalence	
  than	
  in	
  those	
  that	
  smoked	
  nothing	
  at	
  all	
  –	
  
and	
  many	
  fared	
  significantly	
  better[81].	
  Results	
  of	
  this	
  study	
  suggested	
  that	
  cannabinoids	
  might	
  actually	
  
have	
  a	
  prophylactic	
  effect	
  against	
  cancer	
  development,	
  as	
  seen	
  in	
  the	
  anti-­‐‑proliferative	
  effect	
  now	
  
demonstrated	
  both	
  in	
  vitro	
  and	
  in	
  vivo[308].	
  	
  Lastly,	
  a	
  case	
  report	
  that	
  highlights	
  the	
  spontaneous	
  
regression	
  of	
  brain	
  cancers	
  in	
  two	
  teenagers,	
  was	
  associated	
  with	
  current	
  medical	
  Cannabis	
  use[309].	
  

HIV/AIDS	
  

Cannabis	
  has	
  proven	
  effective	
  in	
  improving	
  the	
  quality	
  of	
  lives	
  of	
  many	
  individuals	
  living	
  with	
  
human	
  immunodeficiency	
  virus	
  (HIV)	
  and	
  acquired	
  immune	
  deficiency	
  syndrome	
  (AIDS).	
  Cannabinoid-­‐‑
based	
  medicine	
  is	
  useful	
  for	
  the	
  syndrome	
  of	
  HIV’s	
  effects	
  –	
  to	
  help	
  manage	
  appetite	
  loss,	
  wasting,	
  nausea,	
  
vomiting,	
  pain,	
  anxiety,	
  stress,	
  depression,	
  and	
  other	
  concomitant	
  symptoms	
  associated	
  with	
  both	
  the	
  
disease	
  and	
  the	
  anti-­‐‑retroviral	
  regimen	
  used	
  to	
  treat	
  it.	
  As	
  many	
  as	
  one	
  in	
  four	
  people	
  living	
  with	
  
HIV/AIDS	
  use	
  Cannabis	
  for	
  medical	
  purposes	
  in	
  the	
  U.S.[310].	
  

An	
  international	
  group	
  of	
  nursing	
  researchers	
  determined	
  from	
  a	
  longitudinal,	
  multi-­‐‑country,	
  multi-­‐‑site,	
  
randomized-­‐‑control	
  clinical	
  trial	
  that	
  Cannabis	
  is	
  frequently	
  used	
  to	
  manage	
  the	
  six	
  common	
  symptoms	
  of	
  
HIV/AIDS.	
  A	
  2009	
  study	
  found	
  that	
  a	
  significant	
  percentage	
  of	
  those	
  with	
  HIV/AIDS	
  find	
  Cannabis	
  to	
  be	
  
efficacious	
  for	
  treating	
  their	
  anxiety,	
  depression,	
  fatigue,	
  diarrhea,	
  nausea,	
  and	
  peripheral	
  neuropathies.	
  
Researchers	
  noted	
  that	
  “those	
  who	
  did	
  use	
  marijuana	
  rate	
  it	
  as	
  effective	
  as	
  prescribed	
  or	
  over	
  the	
  counter	
  
medicines	
  for	
  the	
  majority	
  of	
  common	
  symptoms…[311].”	
  

In	
  addition	
  to	
  the	
  debilitating	
  symptoms	
  of	
  the	
  disease	
  itself,	
  Cannabis	
  has	
  proven	
  to	
  be	
  effective	
  in	
  
controlling	
  the	
  unpleasant	
  effects	
  of	
  the	
  drugs	
  used	
  to	
  treat	
  HIV/AIDS.	
  According	
  to	
  a	
  2007	
  study,	
  people	
  
living	
  with	
  HIV/AIDS	
  who	
  use	
  Cannabis	
  to	
  combat	
  the	
  side-­‐‑effects	
  of	
  the	
  Highly	
  Active	
  
Antiretroviral	
  Therapy	
  (HAART	
  therapy)	
  are	
  approximately	
  three	
  times	
  more	
  likely	
  to	
  remain	
  on	
  their	
  
prescribed	
  drug	
  therapies	
  than	
  those	
  who	
  do	
  not	
  use	
  Cannabis[312].	
  

In	
  the	
  1970s,	
  a	
  series	
  of	
  human	
  clinical	
  trials	
  established	
  that	
  Cannabis	
  can	
  stimulate	
  food	
  intake	
  and	
  thus,	
  
can	
  cause	
  weight	
  gain	
  in	
  healthy	
  volunteers	
  –	
  a	
  finding	
  confirmed	
  by	
  numerous	
  subsequent	
  studies.	
  In	
  a	
  
randomized	
  trial	
  in	
  people	
  living	
  with	
  AIDS,	
  THC	
  was	
  seen	
  to	
  both	
  significantly	
  improve	
  appetite	
  and	
  
decrease	
  nausea,	
  in	
  comparison	
  to	
  the	
  effects	
  of	
  placebo	
  administration.	
  There	
  were	
  also	
  trends	
  towards	
  
both	
  improved	
  mood	
  and	
  weight	
  gain.	
  Unwanted	
  effects	
  –	
  e.g.	
  dry	
  mouth,	
  drowsiness	
  and	
  anxiety	
  –	
  were	
  
of	
  generally	
  mild	
  or	
  moderate	
  intensity,	
  and	
  were	
  proven	
  to	
  be	
  of	
  little	
  consequence	
  to	
  the	
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user[205,313,314].	
  The	
  IOM’s	
  comprehensive	
  review	
  in	
  Marijuana	
  and	
  Medicine	
  concluded,	
  “For	
  patients	
  
such	
  as	
  those	
  with	
  AIDS	
  or	
  who	
  are	
  undergoing	
  chemotherapy	
  and	
  who	
  suffer	
  simultaneously	
  from	
  
severe	
  pain,	
  nausea,	
  and	
  appetite	
  loss,	
  cannabinoid	
  drugs	
  might	
  offer	
  broad-­‐‑spectrum	
  relief	
  not	
  found	
  in	
  
any	
  other	
  single	
  medication.”	
  

To	
  address	
  concerns	
  involving	
  Cannabis-­‐‑based	
  medicines	
  decreasing	
  treatment	
  efficacy,	
  an	
  FDA-­‐‑
approved	
  preliminary	
  safety	
  trial	
  of	
  smoked	
  Cannabis,	
  conducted	
  in	
  2003	
  at	
  the	
  University	
  of	
  California,	
  
San	
  Francisco,	
  concluded	
  that	
  neither	
  synthetic	
  THC	
  nor	
  inhaled	
  Cannabis	
  had	
  any	
  significant	
  effect	
  on	
  the	
  
immune	
  system	
  or	
  viral	
  load.	
  Moreover,	
  the	
  researchers	
  noted	
  that	
  those	
  study	
  participants	
  who	
  used	
  
Cannabis	
  gained	
  weight[205].	
  

In	
  addition	
  to	
  the	
  overall	
  safety	
  demonstrated	
  in	
  these	
  trials,	
  cannabinoids	
  may	
  also	
  inhibit	
  the	
  spread	
  of	
  
the	
  HIV	
  virus	
  within	
  the	
  human	
  body	
  by	
  acting	
  directly	
  on	
  CD4+	
  T	
  cells	
  –	
  T	
  cells	
  are	
  critical	
  to	
  immune	
  
function	
  and	
  are	
  a	
  target	
  of	
  the	
  HIV	
  virus.	
  A	
  2012	
  study	
  found	
  that	
  a	
  cannabinoid	
  activating	
  CB2	
  receptors	
  
selectively	
  produced	
  a	
  dose-­‐‑specific	
  reduction	
  of	
  HIV	
  infection	
  by	
  up	
  to	
  50%[311,315-­‐‑317].	
  This	
  study	
  
suggests	
  that	
  therapeutic	
  use	
  of	
  cannabinoids	
  might	
  help	
  to	
  fight	
  the	
  spread	
  of	
  the	
  HIV	
  virus	
  to	
  uninfected	
  
T	
  cells	
  in	
  the	
  late	
  stages	
  of	
  HIV-­‐‑1	
  infection[318].	
  Previous	
  research	
  has	
  shown	
  that	
  the	
  use	
  of	
  cannabinoid	
  
drugs	
  in	
  patients	
  with	
  HIV	
  is	
  associated	
  with	
  an	
  increase	
  in	
  CD4+	
  T	
  cell	
  number	
  and	
  has	
  been	
  shown	
  to	
  
reduce	
  viral	
  load	
  in	
  an	
  animal	
  model	
  of	
  HIV.	
  	
  

Neuropathic	
  Pain	
  

The	
  effectiveness	
  of	
  Cannabis	
  and	
  cannabinoids	
  in	
  managing	
  pain	
  has	
  been	
  demonstrated	
  in	
  more	
  
than	
  three	
  dozen	
  preclinical	
  and	
  clinical	
  trials,	
  comprising	
  more	
  than	
  6,000	
  patient-­‐‑years	
  of	
  data	
  as	
  of	
  
2012[126].	
  A	
  2009	
  review	
  noted	
  simply:	
  “a	
  large	
  number	
  of	
  research	
  articles	
  have	
  demonstrated	
  the	
  
efficacy	
  of	
  cannabinoids…[and	
  so]	
  cannabinoids	
  show	
  promise	
  for	
  treatment	
  of	
  neuropathic	
  pain[318].”	
  

More	
  than	
  one-­‐‑third	
  of	
  people	
  living	
  with	
  HIV/AIDS	
  suffer	
  from	
  excruciating	
  nerve	
  pain	
  in	
  the	
  hands	
  or	
  
feet,	
  frequently	
  in	
  response	
  to	
  the	
  antiretroviral	
  therapies	
  that	
  constitute	
  first-­‐‑line	
  treatment	
  for	
  
HIV/AIDS.	
  This	
  induced	
  neuropathic	
  pain	
  is	
  extremely	
  difficult	
  to	
  treat	
  and,	
  as	
  a	
  result,	
  many	
  individuals	
  
reduce	
  or	
  discontinue	
  their	
  HIV/AIDS	
  therapies.	
  	
  

A	
  series	
  of	
  clinical	
  studies	
  of	
  HIV/AIDS	
  patients	
  demonstrated	
  that	
  cannabinoids	
  can	
  significantly	
  reduce	
  
neuropathic	
  pain	
  and	
  promote	
  weight	
  gain,	
  without	
  compromising	
  the	
  immune	
  system[319-­‐‑321].	
  
Research	
  conducted	
  by	
  the	
  University	
  of	
  California,	
  San	
  Francisco	
  involving	
  a	
  randomized,	
  placebo-­‐‑
controlled	
  clinical	
  trial	
  of	
  50	
  people	
  who	
  had	
  experienced	
  neuropathic	
  pain	
  for	
  a	
  group	
  average	
  of	
  six	
  
years,	
  showed	
  that	
  smoked	
  Cannabis	
  was	
  both	
  well-­‐‑tolerated	
  and	
  proved	
  to	
  effectively	
  relieve	
  chronic	
  
neuropathic	
  pain	
  from	
  HIV-­‐‑associated	
  sensory	
  neuropathies[321].	
  Other	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  
clinical	
  trials	
  with	
  people	
  living	
  with	
  HIV	
  neuropathic	
  pain	
  that	
  was	
  not	
  adequately	
  controlled	
  by	
  other	
  
pain-­‐‑relievers,	
  including	
  opiates,	
  found	
  that	
  Cannabis	
  provided	
  significant	
  pain	
  relief[320].	
  Research	
  also	
  
demonstrates	
  that	
  the	
  use	
  of	
  Cannabis	
  and	
  opiates	
  is	
  not	
  associated	
  with	
  an	
  increase	
  in	
  mortality[322].	
  

More	
  recent	
  randomized	
  clinical	
  trials	
  conducted	
  by	
  the	
  CMCR	
  have	
  also	
  demonstrated	
  that	
  smoked	
  
Cannabis	
  is	
  effective	
  in	
  treating	
  neuropathic	
  pain[323].	
  Researchers	
  found	
  that	
  over	
  half	
  of	
  patients	
  with	
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painful	
  HIV	
  peripheral	
  neuropathy	
  experienced	
  pain	
  reduction	
  of	
  more	
  than	
  30%	
  when	
  treated	
  with	
  
cannabinoids,	
  a	
  level	
  of	
  relief	
  that	
  pain	
  researchers	
  correlate	
  to	
  improved	
  life	
  quality.	
  Such	
  improvements	
  
occurred	
  in	
  two	
  CMCR	
  trials	
  of	
  patients	
  with	
  HIV	
  peripheral	
  neuropathies,	
  and	
  in	
  a	
  separate	
  trial	
  of	
  
patients	
  with	
  mixed	
  neuropathic	
  pain	
  due	
  to	
  peripheral	
  or	
  central	
  dysfunction	
  of	
  the	
  nervous	
  
system[324-­‐‑327].	
  

Additional	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  clinical	
  trials	
  indicate	
  that	
  Cannabis-­‐‑based	
  medicines	
  may	
  
improve	
  neuropathic	
  pain	
  associated	
  with	
  multiple	
  sclerosis	
  and	
  mixed	
  neuropathies	
  resulting	
  from	
  
herpes,	
  trauma	
  and	
  vascular	
  problems[126].	
  This	
  research	
  is	
  also	
  of	
  particular	
  importance	
  to	
  people	
  with	
  
cancer,	
  as	
  many	
  of	
  its	
  sufferers	
  also	
  experience	
  neuropathic	
  pain.	
  	
  

Finally,	
  researchers	
  have	
  found	
  that	
  cannabinoids	
  such	
  as	
  THC	
  work	
  in	
  concert	
  with	
  opiate-­‐‑based	
  
painkillers,	
  to	
  increase	
  their	
  combined	
  effectiveness,	
  particularly	
  in	
  cases	
  of	
  neuropathic	
  pain.	
  This	
  
evidenced	
  synergy	
  of	
  Cannabis	
  and	
  opiates	
  allowed	
  patients	
  to	
  reduce	
  their	
  opiate	
  dosage,	
  minimizing	
  the	
  
inherent	
  risks	
  of	
  opiate	
  use[328-­‐‑331].	
  This	
  entourage	
  effect	
  extends	
  to	
  other	
  cannabinoids,	
  with	
  multiple	
  
studies	
  finding	
  that	
  isolated	
  synthetic	
  cannabinoids	
  such	
  as	
  THC	
  (dronabinol)	
  did	
  not	
  provide	
  the	
  same	
  
degree	
  of	
  efficacy	
  as	
  whole-­‐‑plant	
  preparations	
  of	
  Cannabis[104].	
  The	
  ECS	
  is	
  proposed	
  to	
  interact	
  with	
  the	
  
endorphin	
  system,	
  both	
  through	
  the	
  release	
  of	
  opioid	
  peptides	
  by	
  cannabinoids	
  and	
  by	
  the	
  release	
  of	
  
endocannabinoids	
  by	
  opioids[126,332].	
  Clinically,	
  THC	
  may	
  enhance	
  the	
  pain	
  relieving	
  effects	
  of	
  opiates,	
  
effectively	
  lowering	
  the	
  dose	
  of	
  an	
  opiate	
  necessary	
  for	
  relief[321,332].	
  Similarly,	
  animal	
  work	
  on	
  
combined	
  Cannabis	
  and	
  opiate	
  administrations	
  suggests	
  that	
  THC	
  can	
  decrease	
  the	
  side	
  effects	
  of	
  opiates	
  
and	
  may	
  have	
  a	
  prophylactic	
  effect	
  on	
  the	
  dependence	
  developed	
  to	
  opiate	
  administration[333].	
  Data	
  
gathered	
  from	
  the	
  U.S.	
  in	
  those	
  territories	
  that	
  have	
  legalized	
  Cannabis	
  for	
  adult	
  use,	
  has	
  evidenced	
  
significantly	
  lower	
  opiate-­‐‑related	
  mortality[322].	
  Surveys	
  also	
  suggest	
  that	
  Cannabis	
  is	
  often	
  used	
  to	
  
decrease	
  the	
  use	
  of	
  other	
  drugs,	
  most	
  significantly	
  opiate-­‐‑based	
  painkillers[334].	
  

Hepatitis-­‐‑C	
  Virus	
  	
  

Cannabis	
  may	
  improve	
  the	
  effectiveness	
  of	
  drug	
  therapy	
  for	
  the	
  hepatitis	
  C	
  virus	
  (HCV),	
  a	
  
potentially	
  deadly	
  viral	
  infection	
  that	
  affects	
  more	
  than	
  3	
  million	
  Americans	
  [335]	
  and	
  130–150	
  million	
  
people	
  globally.	
  Treatment	
  for	
  HCV	
  typically	
  involves	
  months	
  of	
  therapy	
  with	
  two	
  powerful	
  drugs	
  –	
  
interferon	
  and	
  ribavirin	
  –	
  both	
  of	
  which	
  have	
  severe	
  side	
  effects,	
  including	
  extreme	
  fatigue,	
  nausea,	
  
muscle	
  aches,	
  loss	
  of	
  appetite,	
  and	
  depression.	
  Due	
  to	
  the	
  debilitating	
  side	
  effects	
  of	
  anti-­‐‑HCV	
  drug	
  
therapies,	
  people	
  often	
  do	
  not	
  finish	
  treatment,	
  which	
  worsens	
  their	
  symptoms	
  and	
  can	
  promote	
  
irreversible	
  harm	
  to	
  the	
  liver.	
  	
  

Researchers	
  from	
  the	
  University	
  of	
  California,	
  San	
  Francisco	
  Medical	
  School	
  and	
  the	
  Organization	
  to	
  
Achieve	
  Solutions	
  in	
  Substance-­‐‑Abuse	
  (OASIS)	
  found	
  that	
  “modest	
  Cannabis	
  use	
  may	
  offer	
  symptomatic	
  
and	
  virological	
  benefit	
  to	
  some	
  patients	
  undergoing	
  HCV	
  treatment	
  by	
  helping	
  them	
  maintain	
  adherence	
  
to	
  the	
  challenging	
  medication	
  regimen[336].”	
  Other	
  research	
  has	
  found	
  that	
  patients	
  with	
  HCV	
  who	
  used	
  
cannabinoids	
  while	
  undergoing	
  combination	
  ribavirin	
  and	
  interferon	
  treatment	
  were	
  nearly	
  three	
  times	
  
more	
  likely	
  to	
  complete	
  their	
  conventional	
  medical	
  treatment	
  as	
  compared	
  to	
  those	
  participants	
  who	
  did	
  
not	
  use	
  cannabinoids.	
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These	
  studies	
  offer	
  suggestive	
  evidence	
  that	
  for	
  patients	
  fighting	
  HCV,	
  Cannabis-­‐‑based	
  medicine	
  might	
  
significantly	
  improve	
  appetite,	
  while	
  offering	
  concomitant	
  psychological	
  benefits	
  such	
  as	
  a	
  reduced	
  
prevalence	
  of	
  depression.	
  

Chronic	
  Pain	
  

According	
  to	
  the	
  American	
  Academy	
  of	
  Pain	
  Management,	
  nearly	
  50	
  million	
  Americans	
  and	
  more	
  
than	
  1.5	
  billion	
  people	
  worldwide	
  suffer	
  from	
  chronic	
  pain.	
  Unfortunately,	
  it	
  is	
  estimated	
  that	
  four	
  out	
  of	
  
every	
  10	
  people	
  living	
  with	
  moderate-­‐‑to-­‐‑severe	
  pain	
  have	
  yet	
  to	
  experience	
  significant	
  relief.	
  After	
  
reviewing	
  a	
  series	
  of	
  trials	
  in	
  1997,	
  the	
  U.S.	
  Society	
  for	
  Neuroscience	
  concluded	
  that	
  “substances	
  similar	
  
to	
  or	
  derived	
  from	
  marijuana	
  could	
  benefit	
  the	
  more	
  than	
  97	
  million	
  Americans	
  who	
  experience	
  some	
  
form	
  of	
  pain	
  each	
  year[267].”	
  

Although	
  a	
  wide	
  variety	
  of	
  prescription	
  analgesic	
  drugs	
  are	
  available	
  for	
  use	
  in	
  treating	
  pain	
  –	
  from	
  
aspirin	
  to	
  oxycodone	
  –	
  none	
  of	
  these	
  drugs	
  can	
  be	
  seen	
  as	
  completely	
  adequate,	
  in	
  light	
  of	
  the	
  many,	
  
severe,	
  and	
  potentially	
  deadly	
  side-­‐‑effects	
  associated	
  with	
  continued	
  opiate	
  use.	
  

By	
  contrast,	
  the	
  safety	
  record	
  of	
  Cannabis	
  is	
  remarkable,	
  and	
  centuries	
  of	
  use	
  as	
  an	
  analgesic	
  are	
  well	
  
documented[337,338].	
  In	
  their	
  meta-­‐‑analysis	
  of	
  the	
  available	
  data,	
  the	
  IOM	
  acknowledged	
  a	
  wide	
  
historical	
  use	
  of	
  Cannabis	
  for	
  pain,	
  noting	
  that	
  “after	
  nausea	
  and	
  vomiting,	
  chronic	
  pain	
  was	
  the	
  condition	
  
cited	
  most	
  often	
  to	
  the	
  IOM	
  study	
  team	
  as	
  a	
  medicinal	
  use	
  for	
  marijuana[160].”	
  Currently,	
  pain	
  relief	
  is	
  by	
  
far	
  the	
  most	
  common	
  condition	
  for	
  which	
  physicians	
  recommend	
  the	
  use	
  of	
  cannabinoids.	
  	
  

Many	
  well-­‐‑designed,	
  double-­‐‑blind	
  placebo-­‐‑controlled	
  clinical	
  trials	
  have	
  demonstrated	
  cannabinoids	
  can	
  
reduce	
  suffering	
  due	
  to	
  neuropathic	
  pain[175,324,339-­‐‑342].	
  A	
  broad	
  review	
  of	
  the	
  body	
  of	
  scientific	
  
research	
  concerning	
  the	
  analgesic	
  effects	
  of	
  Cannabis	
  concluded	
  that	
  there	
  is	
  now	
  unequivocal	
  evidence	
  
that	
  cannabinoids	
  can	
  be	
  significantly	
  anti-­‐‑nociceptive	
  (capable	
  of	
  blocking	
  pain	
  transmission)	
  in	
  known	
  
animal	
  models	
  of	
  acute	
  pain[332,343-­‐‑346].”	
  	
  Further	
  research	
  shows	
  that	
  cannabinoids	
  also	
  produce	
  an	
  
entourage	
  effect	
  that	
  enhances	
  the	
  effectiveness	
  of	
  opiate	
  painkillers.	
  One	
  animal	
  study	
  found	
  that	
  the	
  
pain-­‐‑relieving	
  dose	
  of	
  morphine	
  was	
  lowered	
  with	
  the	
  addition	
  of	
  a	
  simultaneous,	
  small	
  dose	
  of	
  THC.	
  
Codeine’s	
  efficiency	
  was	
  similarly	
  enhanced[332].	
  	
  

Both	
  human	
  and	
  animal	
  studies	
  have	
  demonstrated	
  that	
  cannabinoids	
  can	
  work	
  synergistically	
  with	
  
opioidergic	
  drugs	
  in	
  relieving	
  pain.	
  Research	
  suggests	
  that	
  both	
  direct	
  and	
  indirect	
  interactions	
  between	
  
opioid	
  and	
  cannabinoid	
  receptors	
  can	
  not	
  only	
  enhance	
  analgesia	
  but	
  also	
  reduce	
  the	
  development	
  of	
  
tolerance	
  to	
  opiates	
  in	
  mammals.	
  These	
  interactions	
  hold	
  promise	
  for	
  developing	
  therapeutic	
  strategies	
  
that	
  could	
  provide	
  better	
  pain	
  relief,	
  with	
  lower	
  overall	
  doses	
  of	
  opiates	
  (oxycodone	
  and	
  hydrocodone),	
  
resulting	
  in	
  fewer	
  dangerous,	
  debilitating	
  side	
  effects	
  that	
  patients	
  reliant	
  on	
  opiate	
  pain-­‐‑killers	
  alone	
  
experience[346,347].	
  

Some	
  of	
  the	
  most	
  encouraging	
  clinical	
  pain	
  data	
  involve	
  the	
  treatment	
  of	
  intractable	
  cancer	
  pain	
  and	
  
hard-­‐‑to-­‐‑treat	
  neuropathic	
  pain,	
  a	
  type	
  of	
  chronic	
  nerve	
  pain	
  that	
  resists	
  conventional	
  treatment.	
  
Approximately	
  3-­‐‑4.5%	
  of	
  the	
  global	
  population	
  and	
  somewhere	
  between	
  25%	
  and	
  45%	
  of	
  cancer	
  patients	
  
experience	
  neuropathic	
  pain.	
  Decades	
  of	
  research	
  on	
  Cannabis'	
  effectiveness	
  in	
  pain	
  management	
  include	
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several	
  clinical	
  human	
  trials,	
  with	
  volumes	
  of	
  additional	
  anecdotal	
  evidence[318,348-­‐‑353].	
  The	
  prevailing	
  
scientific	
  evidence	
  suggests	
  a	
  significant	
  efficacy	
  of	
  cannabinoids	
  in	
  treating	
  neuropathic	
  
pain[126,175,318,339,354].	
  	
  

Multiple	
  clinical	
  trials	
  have	
  shown	
  that	
  a	
  controlled-­‐‑dosage	
  whole-­‐‑plant	
  extract	
  of	
  Cannabis	
  (nabiximols,	
  
GW	
  Pharmaceuticals	
  Ltd.)	
  significantly	
  relieves	
  intractable	
  cancer	
  pain,	
  and	
  does	
  so	
  better	
  than	
  THC	
  
alone.	
  A	
  recent	
  double	
  blind,	
  randomized,	
  placebo-­‐‑controlled	
  trial	
  of	
  360	
  cancer	
  patients	
  in	
  14	
  countries	
  
found	
  that	
  pain	
  scores	
  improved	
  significantly	
  with	
  administration	
  of	
  Cannabis	
  extract.	
  Researchers	
  report	
  
that	
  the	
  combination	
  of	
  natural	
  cannabinoids	
  in	
  nabiximols	
  “is	
  an	
  efficacious	
  adjunctive	
  treatment	
  for	
  
cancer-­‐‑related	
  pain”	
  for	
  patients	
  who	
  do	
  not	
  get	
  adequate	
  relief	
  from	
  opiate	
  painkillers	
  such	
  as	
  
oxycodone	
  or	
  hydrocodone[355,356].	
  

Pain	
  resulting	
  from	
  spinal	
  cord	
  injuries	
  (SCI)	
  may	
  also	
  be	
  treatable	
  with	
  cannabinoid	
  medicines.	
  A	
  
research	
  team	
  in	
  2009	
  noted	
  that	
  “very	
  few	
  pharmacological	
  studies	
  have	
  dealt	
  specifically	
  with	
  
neuropathic	
  pain	
  related	
  to	
  SCI,”	
  suggesting	
  that	
  “[for]	
  refractory	
  central	
  pain,	
  cannabinoids	
  may	
  be	
  
proposed	
  on	
  the	
  basis	
  of	
  positive	
  results	
  in	
  other	
  central	
  pain	
  conditions	
  (e.g.	
  multiple	
  sclerosis).”	
  Animal	
  
model	
  research	
  of	
  SCI	
  pain	
  has	
  shown	
  that	
  cannabinoids	
  yield	
  more	
  consistent	
  positive	
  results	
  than	
  
conventional	
  analgesics	
  such	
  as	
  opiates,	
  which	
  “decrease	
  in	
  efficacy	
  with	
  repeated	
  treatment	
  over	
  time”.	
  
These	
  investigations	
  concluded	
  that	
  drugs	
  targeting	
  the	
  body's	
  cannabinoid	
  receptors	
  “hold	
  promise	
  for	
  
long-­‐‑term	
  use	
  in	
  alleviating	
  chronic	
  SCI	
  pain116.”	
  

Researchers	
  have	
  also	
  determined	
  that	
  neuropathic	
  pain	
  may	
  be	
  treatable	
  via	
  augmenting	
  the	
  body's	
  
natural	
  supply	
  of	
  cannabinoids	
  –	
  the	
  endocannabinoids.	
  A	
  study	
  that	
  inhibited	
  two	
  enzymes	
  that	
  normally	
  
break	
  down	
  the	
  body's	
  natural	
  production	
  of	
  endocannabinoids	
  found	
  that	
  preserving	
  this	
  efflux	
  “reduces	
  
neuropathic	
  pain	
  through	
  distinct	
  receptor	
  mechanisms	
  of	
  action”	
  and	
  that	
  “[these	
  compounds]	
  present	
  
viable	
  targets”	
  for	
  developing	
  new	
  analgesic	
  drugs[357].	
  Drugs	
  which	
  can	
  selectively	
  target	
  CB2	
  
cannabinoid	
  receptors	
  –	
  which	
  are	
  almost	
  completely	
  absent	
  from	
  the	
  central	
  nervous	
  system	
  –	
  have	
  also	
  
demonstrated	
  suggestive	
  therapeutic	
  potential	
  for	
  both	
  inflammatory	
  and	
  neuropathic	
  pain	
  control[358].	
  	
  

Multiple	
  Sclerosis	
  

One	
  survey	
  of	
  people	
  living	
  with	
  multiple	
  sclerosis	
  (MS)	
  showed	
  that	
  more	
  than	
  40%	
  of	
  
respondents	
  report	
  using	
  Cannabis	
  to	
  relieve	
  symptoms	
  of	
  the	
  disease.	
  Among	
  them,	
  nearly	
  three	
  
quarters	
  stated	
  that	
  cannabinoid	
  medicines	
  mitigated	
  their	
  muscle	
  spasms,	
  and	
  more	
  than	
  half	
  reported	
  a	
  
significant	
  alleviation	
  of	
  their	
  pain.	
  A	
  similar	
  survey	
  found	
  that	
  96%	
  of	
  Canadians	
  living	
  with	
  MS	
  believe	
  
Cannabis	
  is	
  therapeutically	
  useful	
  for	
  treating	
  the	
  disease.	
  Of	
  those	
  who	
  admitted	
  using	
  cannabinoids	
  to	
  
treat	
  their	
  symptoms	
  of	
  MS,	
  the	
  majority	
  cited	
  significant	
  relief	
  of	
  chronic	
  pain,	
  spasticity,	
  and	
  
depression[359].	
  In	
  addition,	
  numerous	
  studies	
  have	
  reported	
  improvements	
  in	
  tremor,	
  sexual	
  
dysfunction,	
  bowel	
  and	
  bladder	
  dysfunction,	
  vision	
  dimness,	
  dysfunctions	
  of	
  walking	
  and	
  balance	
  (ataxia),	
  
memory	
  loss,	
  pain,	
  and	
  spasticity[360-­‐‑367].	
  	
  

In	
  fact,	
  cannabinoids	
  have	
  been	
  shown	
  to	
  significantly	
  lessen	
  MS	
  symptoms,	
  and	
  slow	
  or	
  halt	
  the	
  
progression	
  of	
  the	
  neurodegenerative	
  disease	
  in	
  mammals.	
  Cannabinoid-­‐‑based	
  medicines	
  have	
  
demonstrated	
  effects	
  on	
  immune	
  function	
  that	
  might	
  serve	
  to	
  reduce	
  the	
  autoimmune	
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neuroinflammatory	
  response	
  which	
  drives	
  relapsing	
  neurological	
  attacks	
  resulting	
  in	
  increasing	
  
disability[368-­‐‑370].	
  Clues	
  as	
  to	
  why	
  may	
  lie	
  in	
  research	
  that	
  indicates	
  that	
  individuals	
  with	
  MS	
  show	
  
increased	
  levels	
  of	
  endocannabinoids	
  in	
  their	
  blood,	
  indicating	
  perhaps	
  that	
  the	
  endocannabinoid	
  system	
  
“may	
  be	
  dynamically	
  modulated	
  depending	
  on	
  the	
  subtype	
  of	
  the	
  disease[371].”	
  

Pre-­‐‑clinical	
  studies	
  of	
  the	
  pharmacology	
  of	
  Cannabis	
  have	
  identified	
  calmative	
  effects	
  on	
  those	
  motor	
  
systems	
  of	
  the	
  CNS	
  that	
  have	
  the	
  potential	
  to	
  positively	
  affect	
  tremor	
  and	
  spasticity.	
  A	
  controlled	
  study	
  of	
  
the	
  efficacy	
  of	
  THC	
  in	
  an	
  animal	
  model	
  of	
  MS	
  –	
  experimental	
  allergic	
  encephalomyelitis	
  (EAE)	
  –	
  
demonstrated	
  significant	
  amelioration	
  of	
  these	
  two	
  most	
  common	
  MS	
  symptoms.	
  A	
  review	
  of	
  six	
  
randomized	
  controlled	
  trials	
  of	
  Cannabis	
  extracts	
  (that	
  combines	
  THC	
  and	
  CBD)	
  found	
  “a	
  trend	
  of	
  reduced	
  
spasticity	
  in	
  treated	
  patients”	
  and	
  “evidence	
  that	
  combined	
  THC	
  and	
  CBD	
  extracts	
  may	
  provide	
  
therapeutic	
  benefit	
  for	
  MS	
  spasticity	
  symptoms[369].”	
  One	
  such	
  dosage-­‐‑controlled	
  THC-­‐‑CBD	
  whole-­‐‑plant	
  
extract	
  –	
  the	
  sublingual	
  spray,	
  nabiximols	
  –	
  has	
  been	
  shown	
  in	
  numerous	
  clinical	
  trials	
  to	
  ease	
  pain,	
  
decrease	
  spasm	
  frequency,	
  and	
  improve	
  bladder	
  control	
  and	
  quality	
  of	
  sleep.	
  Clinical	
  trials	
  of	
  nabiximols	
  
found	
  “a	
  statistically	
  significant	
  and	
  clinically	
  relevant	
  improvement	
  in	
  spasticity…and	
  was	
  well	
  tolerated	
  
in	
  MS	
  patients[372].”	
  As	
  of	
  June	
  2012,	
  nabiximols	
  is	
  available	
  by	
  prescription	
  in	
  the	
  UK,	
  Spain,	
  Germany,	
  
and	
  Denmark	
  for	
  the	
  symptomatic	
  relief	
  of	
  spasticity,	
  neuropathic	
  pain,	
  or	
  both,	
  in	
  adults	
  with	
  MS.	
  It	
  has	
  
now	
  been	
  approved	
  for	
  distribution	
  in	
  Italy,	
  Sweden,	
  Austria,	
  and	
  the	
  Czech	
  Republic,	
  with	
  
recommendations	
  for	
  approval	
  in	
  Belgium,	
  Finland,	
  Iceland,	
  Ireland,	
  Luxembourg,	
  the	
  Netherlands,	
  
Norway,	
  Poland,	
  Portugal,	
  and	
  Slovakia.	
  

MS	
  patients	
  frequently	
  report	
  that	
  cannabinoids	
  can	
  help	
  alleviate	
  bladder	
  control	
  issues,	
  and	
  a	
  review	
  of	
  
studies	
  on	
  cannabinoid	
  receptors	
  in	
  the	
  bladder	
  notes	
  that	
  non-­‐‑psychoactive	
  cannabinoids	
  are	
  effective,	
  
and	
  that	
  the	
  psychotropic	
  effects	
  of	
  THC	
  can	
  be	
  mitigated	
  by	
  delivering	
  cannabinoids	
  directly	
  into	
  the	
  
bladder[373].	
  While	
  objective	
  measures	
  of	
  spasticity	
  in	
  humans	
  have	
  not	
  consistently	
  shown	
  benefits	
  
from	
  cannabinoid	
  treatment,	
  a	
  randomized	
  clinical	
  trial	
  with	
  189	
  MS	
  patients	
  being	
  treated	
  with	
  a	
  
Cannabis	
  extract	
  showed	
  that	
  40%	
  achieved	
  greater	
  than	
  30%	
  improvement[374].	
  

In	
  addition	
  to	
  studying	
  the	
  potential	
  role	
  of	
  Cannabis	
  and	
  its	
  derivatives	
  in	
  the	
  treatment	
  of	
  MS-­‐‑related	
  
symptoms,	
  scientists	
  are	
  exploring	
  the	
  potential	
  of	
  cannabinoids	
  to	
  inhibit	
  neurodegeneration.	
  A	
  2003	
  
study	
  that	
  the	
  National	
  MS	
  Society	
  called	
  “interesting	
  and	
  potentially	
  exciting”	
  demonstrated	
  that	
  
cannabinoids	
  were	
  able	
  to	
  slow	
  the	
  disease	
  process	
  in	
  mice	
  by	
  offering	
  neuroprotection	
  against	
  
EAE[375].	
  Only	
  recently	
  have	
  scientists	
  identified	
  EAE	
  as	
  an	
  animal	
  model	
  for	
  MS,	
  opening	
  the	
  door	
  for	
  
future	
  investigations	
  research	
  into	
  MS	
  symptom	
  suppression.	
  

Other	
  Movement	
  Disorders	
  	
  

Muscular	
  spasticity	
  is	
  a	
  common	
  condition,	
  affecting	
  over	
  12	
  million	
  people	
  worldwide.	
  It	
  afflicts	
  
individuals	
  who	
  have	
  suffered	
  strokes,	
  as	
  well	
  as	
  those	
  with	
  MS,	
  cerebral	
  palsy,	
  paraplegia,	
  quadriplegia,	
  
and	
  a	
  variety	
  of	
  spinal	
  cord	
  injuries.	
  Conventional	
  medical	
  therapy	
  offers	
  little	
  relief	
  for	
  spasticity.	
  
Phenobarbital	
  (a	
  barbiturate)	
  and	
  diazepam	
  (Valium,	
  a	
  benzodiazepine)	
  are	
  commonly	
  prescribed,	
  but	
  
they	
  rarely	
  provide	
  complete	
  relief	
  and	
  many	
  patients	
  develop	
  a	
  tolerance,	
  become	
  addicted,	
  or	
  complain	
  
of	
  heavy	
  sedation.	
  These	
  drugs	
  also	
  often	
  cause	
  muscle	
  weakness,	
  drowsiness,	
  and	
  a	
  syndrome	
  of	
  various	
  
untoward	
  other	
  side	
  effects	
  that	
  patients	
  often	
  find	
  intolerable.	
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The	
  therapeutic	
  use	
  of	
  Cannabis	
  for	
  treating	
  muscular	
  spasticity	
  and	
  movement	
  disorders	
  has	
  been	
  
known	
  to	
  Western	
  medicine	
  for	
  nearly	
  two	
  centuries.	
  In	
  1839,	
  Dr.	
  William	
  B.	
  O'Shaughnessy	
  noted	
  both	
  
the	
  plant's	
  muscle	
  relaxant	
  and	
  anti-­‐‑convulsant	
  properties,	
  writing	
  that	
  medical	
  doctors	
  had	
  “gained	
  an	
  
anti-­‐‑convulsive	
  remedy	
  of	
  the	
  greatest	
  value[337].”	
  Contemporary	
  animal	
  and	
  human	
  clinical	
  studies	
  
reveal	
  that	
  Cannabis	
  and	
  its	
  constituent	
  cannabinoids	
  may	
  effectively	
  treat	
  movement	
  disorders	
  affecting	
  
older	
  patients,	
  including	
  tremors	
  and	
  spasticity,	
  because	
  cannabinoids	
  have	
  a	
  dose-­‐‑dependent	
  anti-­‐‑
spasticity,	
  analgesic,	
  anti-­‐‑tremor,	
  and	
  anti-­‐‑ataxic	
  effect[360,364,376-­‐‑382].	
  

The	
  contemporary	
  understanding	
  of	
  the	
  actions	
  of	
  Cannabis	
  was	
  advanced	
  by	
  the	
  discovery	
  of	
  the	
  
endogenous	
  cannabinoid	
  system	
  in	
  the	
  human	
  body	
  –	
  the	
  ECS	
  –	
  which	
  appears	
  to	
  be	
  intricately	
  involved	
  
in	
  regulating	
  normal	
  physiology[141,383,384].	
  Central	
  cannabinoid	
  receptors	
  are	
  densely	
  located	
  in	
  the	
  
basal	
  ganglia,	
  the	
  area	
  of	
  the	
  brain	
  that	
  controls	
  body	
  movement.	
  Endogenous	
  cannabinoids	
  also	
  appear	
  
to	
  play	
  a	
  role	
  in	
  the	
  manipulation	
  of	
  other	
  transmitter	
  systems	
  within	
  the	
  basal	
  ganglia	
  –	
  increasing	
  
transmission	
  of	
  certain	
  chemicals,	
  inhibiting	
  the	
  release	
  of	
  others,	
  and	
  affecting	
  how	
  still	
  others	
  are	
  
absorbed[135,385,386].	
  Most	
  movement	
  disorders	
  are	
  caused	
  by	
  a	
  dysfunction	
  of	
  the	
  biochemical	
  loops	
  
in	
  this	
  part	
  of	
  the	
  brain.	
  Research	
  suggests	
  that	
  an	
  endogenous	
  cannabinoid	
  “tone”	
  participates	
  in	
  the	
  
overall	
  control	
  of	
  movement[67,387-­‐‑389].	
  Endocannabinoids	
  have	
  modulating	
  effects	
  on	
  the	
  nervous	
  
system	
  –	
  sometimes	
  to	
  block	
  neuronal	
  excitability,	
  while	
  other	
  times	
  augmenting	
  it.	
  As	
  scientists	
  are	
  
developing	
  a	
  better	
  understanding	
  of	
  the	
  physiological	
  role	
  of	
  endocannabinoids,	
  it	
  is	
  becoming	
  clear	
  that	
  
these	
  chemicals	
  may	
  be	
  involved	
  in	
  the	
  pathology	
  of	
  several	
  neurological	
  diseases.	
  This	
  means	
  
researchers	
  are	
  identifying	
  an	
  array	
  of	
  potential	
  therapeutic	
  targets	
  within	
  the	
  human	
  nervous	
  system.	
  
They	
  have	
  determined	
  that	
  various	
  cannabinoids	
  found	
  in	
  the	
  Cannabis	
  plant	
  modulate	
  the	
  synthesis,	
  
uptake,	
  or	
  metabolism	
  of	
  the	
  endocannabinoids	
  that	
  underlie	
  the	
  progression	
  of	
  diseases	
  such	
  as	
  
Huntington's,	
  Parkinson's,	
  and	
  tremors[390].	
  	
  

The	
  neuroprotective	
  qualities	
  of	
  Cannabis	
  suggest	
  an	
  enormous	
  potential	
  for	
  protecting	
  the	
  brain	
  and	
  
central	
  nervous	
  system	
  from	
  the	
  damaging	
  effects	
  of	
  various	
  diseases	
  or	
  injuries.	
  Researchers	
  have	
  found	
  
that	
  cannabinoids	
  fight	
  the	
  debilitating	
  effects	
  of	
  strokes,	
  brain	
  trauma,	
  and	
  spinal	
  cord	
  injury,	
  as	
  well	
  as	
  
MS	
  and	
  neurodegenerative	
  diseases.	
  A	
  neurodegenerative	
  or	
  neurological	
  condition	
  affects	
  more	
  than	
  
52%	
  of	
  people	
  over	
  the	
  age	
  of	
  85.	
  More	
  than	
  100	
  research	
  articles	
  have	
  been	
  published	
  on	
  how	
  
cannabinoids	
  act	
  as	
  neuroprotective	
  agents,	
  slowing	
  the	
  progression	
  of	
  a	
  host	
  of	
  neurological	
  disorders	
  in	
  
mammals	
  including	
  amyotrophic	
  lateral	
  sclerosis,	
  Huntington’s,	
  Alzheimer’s,	
  and	
  Parkinson’s	
  
disease[391-­‐‑393].	
  	
  

Modern	
  research	
  has	
  demonstrated	
  some	
  promising	
  therapeutic	
  effects	
  of	
  cannabinoids	
  to	
  treat	
  
Parkinson’s	
  disease	
  and	
  related	
  motor	
  neuron	
  diseases.	
  In	
  one	
  example,	
  a	
  female	
  patient	
  with	
  
Parkinsonian	
  tremor	
  who	
  had	
  failed	
  conventional	
  treatment	
  claimed	
  several	
  hours	
  of	
  relief	
  after	
  smoking	
  
Cannabis	
  on	
  three	
  different	
  occasions[394].	
  However,	
  when	
  she	
  and	
  four	
  other	
  treatment-­‐‑resistant	
  
patients	
  with	
  tremor	
  were	
  administered	
  Cannabis,	
  no	
  benefit	
  was	
  observed	
  on	
  tremor	
  in	
  any	
  of	
  them	
  in	
  
comparison	
  to	
  diazepam,	
  levodopa/carbidopa	
  or	
  apomorphine.	
  Two	
  subsequent	
  clinical	
  trials	
  with	
  
Cannabis-­‐‑based	
  medicines	
  to	
  treat	
  tremor	
  of	
  MS,	
  with	
  an	
  obviously	
  distinct	
  pathophysiology,	
  produced	
  
variable	
  benefits	
  in	
  some	
  patients	
  employing	
  an	
  oromucosal	
  spray	
  or	
  oral	
  extract	
  of	
  THC	
  and	
  CBD,	
  
respectively[375,395].	
  Data	
  suggest	
  that	
  the	
  symptom	
  complex	
  of	
  Parkinsonism	
  –	
  including	
  tremor,	
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bradykinesia,	
  and	
  dyskinesia	
  –	
  may	
  respond	
  to	
  such	
  treatment	
  over	
  a	
  long	
  time	
  course.	
  	
  

The	
  best	
  evidence	
  for	
  cannabinoid	
  efficacy	
  in	
  Parkinson’s	
  derives	
  from	
  a	
  survey	
  performed	
  in	
  the	
  Czech	
  
Republic	
  –	
  after	
  a	
  well-­‐‑publicized	
  television	
  news	
  magazine	
  program	
  presented	
  the	
  story	
  of	
  one	
  
Parkinson	
  disease	
  patient	
  who	
  improved	
  all	
  his	
  symptoms	
  with	
  prolonged	
  administration	
  of	
  an	
  oral	
  
Cannabis	
  preparation[391].	
  Parkinsonian	
  patients	
  at	
  the	
  Prague	
  Movement	
  Disorders	
  Centre	
  were	
  sent	
  an	
  
anonymous	
  questionnaire	
  to	
  assess	
  the	
  effects	
  of	
  Cannabis	
  on	
  their	
  various	
  symptoms.	
  Of	
  630	
  possible	
  
respondents,	
  339	
  questionnaires	
  (53.8%)	
  were	
  returned.	
  Eighty-­‐‑five	
  respondents	
  (25.1%)	
  reported	
  using	
  
fresh	
  or	
  dried	
  leaves	
  taken	
  orally	
  approximately	
  ½	
  teaspoon	
  (2.5	
  ml)	
  with	
  meals	
  once	
  a	
  day,	
  usually	
  in	
  
conjunction	
  with	
  their	
  customary	
  conventional	
  medication.	
  Almost	
  none	
  had	
  prior	
  experience	
  of	
  
recreational	
  Cannabis	
  usage.	
  In	
  marked	
  contrast	
  to	
  most	
  surveys,	
  only	
  one	
  respondent	
  smoked	
  the	
  
Cannabis.	
  As	
  a	
  result	
  of	
  this	
  oral	
  Cannabis	
  intake,	
  45.9%	
  reported	
  mild-­‐‑to-­‐‑substantial	
  reduction	
  in	
  overall	
  
symptoms,	
  with	
  30.6%	
  noting	
  reduced	
  resting	
  tremor,	
  44.7%	
  alleviation	
  of	
  bradykinesia,	
  37.7%	
  reduced	
  
muscular	
  rigidity,	
  and	
  14.1%	
  reduction	
  in	
  dyskinesia	
  associated	
  with	
  L-­‐‑dopa	
  medication.	
  Noteworthy	
  to	
  
the	
  report	
  was	
  that	
  only	
  4.7%	
  felt	
  that	
  Cannabis	
  intake	
  exacerbated	
  their	
  condition.	
  

A	
  limited	
  number	
  of	
  studies	
  of	
  CBD	
  in	
  Parkinson’s	
  disease	
  have	
  also	
  been	
  completed	
  in	
  Brazil[396-­‐‑398].	
  
In	
  the	
  first	
  study,	
  six	
  Parkinson’s	
  patients	
  with	
  psychosis	
  (each	
  non-­‐‑responsive	
  for	
  3	
  months	
  to	
  
conventional	
  medications)	
  were	
  assessed	
  in	
  a	
  four-­‐‑week	
  open	
  label	
  study.	
  Patients	
  were	
  started	
  on	
  150	
  
mg	
  CBD	
  capsules	
  in	
  corn	
  oil,	
  with	
  weekly	
  increases	
  according	
  to	
  clinical	
  response[397].	
  Significant	
  
improvements	
  were	
  noted	
  after	
  CBD	
  treatment	
  in	
  nearly	
  all	
  scored	
  criteria,	
  including	
  anxiety	
  and	
  
depression.	
  No	
  change	
  was	
  noted	
  in	
  motor	
  function,	
  nor	
  were	
  any	
  cognitive	
  changes	
  observed.	
  	
  

A	
  second	
  study	
  from	
  Brazil	
  selected	
  21	
  patients	
  without	
  psychiatric	
  or	
  dementia	
  diagnoses	
  from	
  a	
  larger	
  
cohort	
  of	
  119	
  consecutive	
  Parkinson’s	
  diseases	
  evaluations	
  [396]	
  and	
  employed	
  300	
  mg	
  CBD	
  per	
  day	
  in	
  
corn	
  oil	
  capsules	
  vs.	
  placebo,	
  in	
  a	
  double-­‐‑blinded	
  trial	
  for	
  six	
  weeks.	
  Capsules	
  were	
  administered	
  only	
  at	
  
night.	
  After	
  treatment,	
  the	
  CBD	
  group	
  showed	
  positive	
  results	
  in	
  the	
  Parkinson’s	
  Disease	
  Questionnaire	
  
(PDQ-­‐‑39)	
  and	
  the	
  Activities	
  of	
  Daily	
  Living	
  and	
  Stigma	
  subscores.	
  	
  

A	
  third	
  Brazilian	
  study	
  examined	
  a	
  subset	
  of	
  Parkinson’s	
  patients	
  with	
  rapid	
  eye	
  movement	
  (REM)	
  sleep	
  
behavior	
  disorder[398].	
  Case	
  studies	
  and	
  assessments	
  were	
  performed	
  on	
  four	
  affected	
  patients.	
  Three	
  of	
  
the	
  patients	
  went	
  six	
  weeks	
  without	
  episodes	
  after	
  taking	
  75	
  mg	
  of	
  CBD	
  in	
  corn	
  oil	
  capsules	
  nightly,	
  while	
  
the	
  fourth	
  required	
  dose	
  escalation	
  to	
  300	
  mg	
  a	
  night	
  to	
  reduce	
  episodes	
  to	
  once	
  a	
  week.	
  All	
  the	
  patients	
  
experienced	
  relapse	
  to	
  attacks	
  of	
  the	
  prior	
  frequency	
  upon	
  discontinuation	
  of	
  the	
  CBD.	
  	
  

An	
  Israeli	
  study	
  examined	
  22	
  patients	
  who	
  had	
  received	
  government	
  permission	
  to	
  try	
  smoked	
  Cannabis	
  
for	
  treatment-­‐‑resistant	
  Parkinsonian	
  symptoms[399].	
  Participants	
  used	
  Cannabis	
  continuously	
  for	
  more	
  
than	
  two	
  months.	
  Six	
  proved	
  intolerant	
  to	
  Cannabis	
  due	
  to	
  inability	
  to	
  inhale	
  smoke,	
  and	
  side	
  effects	
  such	
  
as	
  vomiting,	
  dizziness,	
  or	
  psychosis.	
  Motor	
  scores	
  improved	
  after	
  Cannabis	
  in	
  patients	
  with	
  or	
  without	
  
daily	
  response	
  fluctuations.	
  Specifically,	
  improvements	
  were	
  noted	
  in	
  tremor,	
  rigidity,	
  bradykinesia,	
  but	
  
only	
  slightly	
  on	
  posture.	
  Pain	
  also	
  diminished	
  significantly,	
  and	
  20	
  patients	
  reported	
  improvement	
  in	
  
sleep.	
  

The	
  available	
  evidence	
  to	
  date	
  suggests	
  a	
  possible	
  application	
  of	
  Cannabis-­‐‑based	
  medicines	
  for	
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symptomatic	
  treatment	
  of	
  Parkinson’s	
  disease.	
  Both	
  THC	
  and	
  CBD	
  components	
  may	
  contribute,	
  but	
  exact	
  
dosing	
  and/or	
  appropriate	
  ratios	
  of	
  these	
  disparate	
  cannabinoids	
  are	
  still	
  unclear	
  using	
  available	
  
data[400,401].	
  Documentation	
  supports	
  a	
  benefit	
  to	
  inhaled	
  and	
  oral	
  preparations,	
  with	
  the	
  latter	
  
seemingly	
  preferable	
  to	
  patients	
  given	
  the	
  requirement	
  for	
  chronic	
  or	
  life-­‐‑long	
  administration.	
  No	
  clear	
  
drug-­‐‑drug	
  interactions	
  have	
  yet	
  been	
  noted.	
  Overall,	
  the	
  data	
  would	
  suggest	
  that	
  prolonged	
  trials	
  of	
  
Cannabis-­‐‑based	
  medicines	
  may	
  be	
  necessary	
  to	
  assess	
  overall	
  benefit	
  or	
  lack	
  thereof.	
  

Arthritis	
  

According	
  to	
  the	
  Arthritis	
  Foundation,	
  arthritis	
  is	
  one	
  of	
  the	
  most	
  prevalent	
  chronic	
  health	
  
problems	
  and	
  the	
  nation's	
  leading	
  cause	
  of	
  disability	
  amongst	
  Americans.	
  A	
  2006	
  report	
  estimated	
  that	
  
46	
  million	
  Americans	
  –	
  nearly	
  1	
  in	
  5	
  adults	
  –	
  and	
  350	
  million	
  people	
  worldwide,	
  live	
  with	
  chronic	
  joint	
  
pain	
  and	
  arthritis.	
  Indeed,	
  the	
  use	
  of	
  cannabinoids	
  as	
  a	
  treatment	
  for	
  musculoskeletal	
  pain	
  in	
  western	
  
medicine	
  dates	
  back	
  to	
  the	
  1700s[402].	
  Modern	
  research	
  confirms	
  that	
  Cannabis	
  and	
  related	
  therapies	
  
can	
  relieve	
  the	
  pain	
  associated	
  with	
  arthritis	
  and	
  the	
  other	
  rheumatic	
  and	
  degenerative	
  hip,	
  joint,	
  and	
  
connective	
  tissue	
  disorders.	
  In	
  their	
  1999	
  meta-­‐‑analysis	
  of	
  the	
  data	
  then	
  available,	
  the	
  IOM	
  specifically	
  
noted	
  that	
  the	
  anti-­‐‑inflammatory	
  properties	
  of	
  cannabinoids	
  could	
  have	
  therapeutic	
  application	
  in	
  
preventing	
  or	
  reducing	
  pain	
  caused	
  by	
  swelling	
  and	
  inflammation	
  (such	
  as	
  arthritis)[160].	
  

Research	
  has	
  proven	
  Cannabis	
  and	
  its	
  constituent	
  cannabinoids	
  possess	
  powerful	
  immuno-­‐‑modulatory	
  
and	
  anti-­‐‑inflammatory	
  properties	
  that	
  may	
  be	
  useful	
  in	
  treating	
  chronic	
  inflammatory	
  diseases	
  
directly[204,403-­‐‑405].	
  Many	
  patients	
  and	
  doctors	
  report	
  Cannabis	
  has	
  proven	
  to	
  be	
  an	
  effective	
  
treatment	
  for	
  rheumatoid	
  arthritis,	
  and	
  it	
  is	
  one	
  of	
  the	
  recognized	
  conditions	
  for	
  which	
  many	
  U.S.	
  states	
  
now	
  permit	
  medical	
  use.	
  	
  

CBD	
  has	
  been	
  shown	
  to	
  have	
  numerous	
  medical	
  applications	
  as	
  an	
  anti-­‐‑inflammatory	
  and	
  
neuroprotective	
  agent,	
  including	
  as	
  a	
  treatment	
  for	
  rheumatoid	
  arthritis[406,407].	
  Research	
  indicates	
  
that	
  CBD	
  suppresses	
  the	
  immune	
  response	
  in	
  mice	
  and	
  rats	
  that	
  is	
  responsible	
  for	
  a	
  disease	
  state	
  
resembling	
  arthritis,	
  protecting	
  them	
  from	
  severe	
  damage	
  to	
  their	
  joints,	
  and	
  markedly	
  improving	
  their	
  
condition	
  [408-­‐‑410].	
  In	
  a	
  randomized,	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  trial	
  in	
  58	
  human	
  patients	
  with	
  
rheumatoid	
  arthritis,	
  nabiximols	
  significantly	
  improved	
  pain,	
  sleep	
  quality,	
  and	
  a	
  measure	
  of	
  disease	
  
activity[124].	
  

Specifically,	
  Cannabis	
  has	
  a	
  demonstrated	
  ability	
  to	
  improve	
  mobility	
  and	
  reduce	
  morning	
  stiffness	
  and	
  
inflammation,	
  and	
  research	
  suggests	
  that	
  individuals	
  can	
  reduce	
  their	
  use	
  of	
  potentially	
  harmful	
  non-­‐‑
steroidal	
  anti-­‐‑inflammatory	
  drugs	
  (NSAIDs)	
  when	
  using	
  Cannabis	
  as	
  an	
  adjunct	
  therapy[405,411].	
  	
  

Alzheimer's	
  Disease	
  

Alzheimer's	
  disease	
  is	
  a	
  neurodegenerative	
  condition	
  for	
  which	
  Cannabis	
  and	
  cannabinoid	
  
therapies	
  also	
  show	
  some	
  promise,	
  both	
  for	
  managing	
  the	
  symptoms	
  and	
  treating	
  the	
  underlying	
  disease.	
  
Agitation	
  is	
  the	
  most	
  common	
  behavioral	
  management	
  problem	
  in	
  people	
  with	
  Alzheimer's,	
  affecting	
  an	
  
estimated	
  75%	
  of	
  people	
  with	
  the	
  disease.	
  It	
  can	
  include	
  symptoms	
  ranging	
  from	
  physical	
  or	
  verbal	
  
abusive	
  behavior	
  to	
  pacing	
  and	
  restlessness,	
  as	
  well	
  as	
  disruptive	
  behaviors	
  such	
  as	
  screaming	
  and	
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repetitive	
  requests	
  for	
  attention.	
  Clinical	
  research	
  involving	
  THC	
  indicates	
  that	
  cannabinoids	
  might	
  
significantly	
  reduce	
  the	
  agitation	
  common	
  to	
  Alzheimer's	
  sufferers[412-­‐‑414].	
  THC	
  has	
  also	
  proven	
  
effective	
  in	
  combating	
  anorexia	
  or	
  wasting	
  syndrome,	
  another	
  common	
  problem	
  for	
  people	
  with	
  
Alzheimer's	
  disease[415].	
  Alzheimer's	
  disease	
  is	
  widely	
  believed	
  to	
  be	
  associated	
  with	
  oxidative	
  stress,	
  
due	
  at	
  least	
  in	
  part,	
  to	
  the	
  membrane	
  action	
  of	
  β-­‐‑	
  amyloid	
  peptide	
  aggregates.	
  Recent	
  studies	
  have	
  
indicated	
  that	
  the	
  Cannabis	
  plant's	
  primary	
  components	
  –	
  CBD	
  and	
  THC	
  –	
  provide	
  a	
  combination	
  of	
  
neuroprotective,	
  anti-­‐‑oxidative	
  and	
  anti-­‐‑apoptotic	
  effects	
  by	
  inhibiting	
  the	
  release	
  of	
  the	
  toxic	
  β-­‐‑	
  amyloid	
  
peptide[416].	
  	
  

Epilepsy	
  and	
  Seizure	
  Disorders	
  

Peer-­‐‑reviewed	
  journal	
  articles	
  on	
  the	
  effects	
  of	
  Cannabis	
  and	
  related	
  compounds	
  from	
  the	
  plant	
  
have	
  been	
  largely	
  limited	
  to	
  a	
  concentrated	
  series	
  of	
  preclinical	
  animal	
  studies,	
  undertaken	
  because	
  
Cannabis	
  controls	
  limit	
  or	
  prevent	
  meaningful	
  human	
  clinical	
  studies	
  from	
  being	
  conducted	
  in	
  the	
  U.S.	
  
There	
  are	
  thousands	
  of	
  published	
  articles	
  demonstrating	
  the	
  anti-­‐‑convulsive	
  and	
  anti-­‐‑epileptic	
  effects	
  of	
  
cannabinoid	
  compounds	
  in	
  animals	
  but	
  that	
  research	
  is	
  simply	
  beyond	
  the	
  scope	
  of	
  this	
  document,	
  which	
  
focuses	
  on	
  human	
  studies.	
  In	
  the	
  absence	
  of	
  approved	
  clinical	
  research	
  studies	
  on	
  Cannabis	
  and	
  epilepsy,	
  
the	
  many	
  anecdotal	
  case	
  reports	
  of	
  successful	
  seizure	
  control	
  by	
  individual	
  patients	
  must	
  be	
  assessed.	
  
Several	
  documentaries	
  have	
  been	
  filmed	
  of	
  parents	
  using	
  Cannabis	
  extracts	
  to	
  treat	
  childhood	
  epilepsy.	
  
What	
  follows	
  are	
  a	
  number	
  of	
  compelling,	
  though	
  anecdotal,	
  case	
  reports	
  of	
  the	
  benefit	
  of	
  a	
  Cannabis-­‐‑
based	
  therapy	
  for	
  seizures	
  and	
  convulsions[417].	
  

Cannabis,	
  THC,	
  and	
  Seizures	
  

In	
  the	
  late	
  1940s,	
  the	
  effects	
  of	
  Δ9-­‐‑THC	
  were	
  investigated	
  in	
  a	
  small	
  trial	
  of	
  five	
  institutionalized,	
  
epileptic	
  children	
  whose	
  seizures	
  had	
  previously	
  been	
  unresponsive	
  to	
  phenobarbital	
  or	
  phenytoin.	
  The	
  
study	
  found	
  that	
  “severe	
  anticonvulsant	
  resistant	
  grand	
  mal	
  epilepsy	
  [was]	
  controlled”	
  in	
  two	
  children	
  with	
  
no	
  change	
  noted	
  in	
  the	
  remaining	
  three[418].	
  

Shortly	
  before	
  the	
  1976	
  drug	
  convention	
  lead	
  to	
  the	
  U.S.	
  adopting	
  regulations	
  that	
  severely	
  limited	
  
Cannabis	
  research,	
  another	
  case	
  report	
  was	
  published,	
  documenting	
  a	
  24-­‐‑year-­‐‑old	
  male	
  on	
  two	
  
concurrent	
  antiepileptic	
  drugs,	
  who	
  was	
  not	
  able	
  to	
  control	
  his	
  seizures.	
  Rather,	
  the	
  patient	
  used	
  2-­‐‑6	
  
Cannabis	
  cigarettes	
  per	
  day	
  to	
  control	
  his	
  symptoms[419].	
  Since	
  the	
  1976	
  drug	
  convention,	
  there	
  have	
  
been	
  few	
  relevant	
  case	
  studies	
  available,	
  and	
  those	
  that	
  are	
  available	
  tend	
  to	
  document	
  the	
  efficacy	
  and	
  
safety	
  of	
  THC-­‐‑based	
  therapy	
  as	
  an	
  anticonvulsant	
  treatment	
  in	
  terminal	
  pediatric	
  patients[378].	
  	
  Another	
  
study	
  documented	
  four	
  relevant	
  cases	
  of	
  children,	
  ages	
  12	
  to14,	
  that	
  were	
  administered	
  THC,	
  causing	
  a	
  
“noticeable	
  reduction	
  in	
  the	
  number	
  of	
  seizures”	
  in	
  these	
  participants.	
  More	
  recently,	
  Cannabis	
  has	
  been	
  
reported	
  to	
  produce	
  a	
  “marked	
  improvement”	
  in	
  seizure	
  control	
  in	
  a	
  45-­‐‑year-­‐‑old	
  cerebral	
  palsy	
  patient,	
  
epileptic	
  since	
  age	
  18,	
  who	
  experienced	
  premature	
  birth	
  as	
  well	
  as	
  a	
  concussion	
  at	
  age	
  8[420].	
  While	
  
these	
  few	
  anecdotal	
  stories	
  are	
  quite	
  compelling,	
  they	
  simply	
  do	
  not	
  amply	
  delineate	
  Cannabis-­‐‑based	
  
medicine	
  for	
  seizures.	
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CBD	
  and	
  Seizures	
  

To	
  date,	
  CBD	
  is	
  the	
  only	
  phytocannabinoid	
  other	
  than	
  THC	
  with	
  reported	
  results	
  for	
  
anticonvulsant	
  effects	
  in	
  human	
  subjects.	
  The	
  following	
  is	
  a	
  review	
  of	
  studies	
  on	
  CBD	
  used	
  to	
  treat	
  seizure	
  
disorders	
  in	
  humans.	
  In	
  1978,	
  Mechoulam	
  and	
  Carlini	
  randomized	
  nine	
  patients	
  to	
  either	
  200	
  mg/day	
  of	
  
pure	
  CBD	
  or	
  placebo[421].	
  During	
  the	
  three-­‐‑month	
  trial,	
  two	
  of	
  four	
  patients	
  treated	
  with	
  CBD	
  became	
  
seizure-­‐‑free,	
  whereas	
  seizure	
  frequency	
  was	
  unchanged	
  in	
  the	
  five	
  patients	
  who	
  received	
  placebo.	
  	
  

A	
  small	
  (n=15)	
  population	
  of	
  adult	
  patients	
  who	
  exhibited	
  partial	
  seizures	
  with	
  secondary	
  generalization	
  
that	
  were	
  uncontrolled	
  by	
  conventional	
  treatment	
  were	
  enrolled	
  in	
  a	
  double-­‐‑blind,	
  placebo-­‐‑controlled,	
  
add-­‐‑on	
  study	
  to	
  examine	
  the	
  effect	
  of	
  CBD	
  (≤300	
  mg/day)	
  for	
  4.5	
  months[417,422,423].	
  Of	
  the	
  patients	
  
who	
  received	
  CBD	
  (n	
  =	
  8),	
  four	
  exhibited	
  no	
  sign	
  of	
  seizure,	
  one	
  “improved	
  markedly,”	
  one	
  “improved	
  
somewhat,”	
  one	
  showed	
  no	
  improvement,	
  and	
  one	
  withdrew	
  from	
  the	
  study.	
  The	
  investigators	
  concluded	
  
that	
  CBD	
  could	
  be	
  of	
  benefit	
  to	
  patients	
  with	
  secondary	
  generalized	
  epilepsy	
  for	
  whom	
  existing	
  medicines	
  
were	
  ineffective.	
  	
  

In	
  a	
  later,	
  open-­‐‑label	
  clinical	
  trial	
  employing	
  CBD	
  (900–1200	
  mg/day	
  for	
  10	
  months),	
  “seizure	
  frequency	
  
was	
  markedly	
  reduced	
  in	
  the	
  patient”	
  consistent	
  with	
  previous	
  findings[424].	
  In	
  yet	
  another	
  study,	
  12	
  
epileptic	
  patients	
  were	
  given	
  CBD	
  (200–300	
  mg/day)	
  as	
  an	
  adjunct	
  to	
  existing	
  treatments,	
  but	
  no	
  change	
  
in	
  seizure	
  incidence	
  was	
  found[425].	
  The	
  results	
  of	
  these	
  studies	
  were	
  published	
  in	
  only	
  abstract	
  form,	
  
preventing	
  full	
  examination	
  of	
  the	
  study	
  details	
  and	
  insight	
  into	
  the	
  relevance	
  of	
  the	
  findings.	
  	
  

In	
  2005,	
  a	
  study	
  reviewed	
  population	
  data	
  of	
  epileptic	
  children	
  resistant	
  to	
  conventional	
  anti-­‐‑epileptic	
  
medications.	
  Subsequently,	
  the	
  researchers	
  instituted	
  treatment	
  for	
  some	
  of	
  these	
  subjects	
  using	
  an	
  oil-­‐‑
based	
  formulation	
  of	
  CBD.	
  In	
  most	
  of	
  the	
  treated	
  children,	
  an	
  improvement	
  of	
  the	
  crises	
  was	
  obtained	
  in	
  
equal	
  to,	
  or	
  higher	
  than,	
  25%,	
  wherein	
  a	
  clear	
  improvement	
  of	
  consciousness	
  and	
  spasticity	
  was	
  
observed.	
  Specific	
  incidence	
  of	
  side	
  effects	
  was	
  not	
  reported	
  in	
  this	
  study;	
  however,	
  subjects	
  suffered	
  no	
  
side	
  effects	
  warranting	
  discontinuation	
  of	
  the	
  CBD	
  solution.	
  	
  	
  

In	
  regards	
  to	
  existing	
  research	
  on	
  epilepsy	
  and	
  Cannabis,	
  most	
  of	
  the	
  available	
  human	
  evidence	
  suggests	
  
that	
  both	
  a	
  reduction	
  in	
  incidence	
  and	
  severity	
  of	
  seizures,	
  as	
  well	
  as	
  physical	
  and	
  behavioral	
  
improvements	
  in	
  children	
  and	
  adults	
  treated	
  with	
  either	
  Cannabis	
  or	
  its	
  preparations	
  can	
  be	
  achieved.	
  	
  

Despite	
  the	
  potentially	
  beneficial	
  effects	
  of	
  Cannabis	
  and	
  its	
  constituents	
  in	
  the	
  management	
  of	
  epilepsy,	
  
the	
  psychotropic	
  effects	
  of	
  pure	
  THC	
  alone	
  limits	
  its	
  widespread	
  therapeutic	
  use,	
  particularly	
  as	
  an	
  
anticonvulsant	
  where	
  regular,	
  repeated	
  doses	
  throughout	
  a	
  patient’s	
  lifetime	
  are	
  necessary[98,426].	
  
However,	
  it	
  is	
  notable	
  that	
  not	
  only	
  are	
  all	
  currently	
  approved	
  anticonvulsant	
  drugs	
  associated	
  with	
  some	
  
significant	
  motoric	
  and/or	
  cognitive	
  side	
  effects,	
  but	
  many	
  epilepsy	
  patients	
  are	
  unable	
  to	
  drive	
  motor	
  
vehicles	
  or	
  maintain	
  employment	
  because	
  of	
  either	
  the	
  side	
  effects	
  of	
  conventional	
  drugs,	
  the	
  symptoms	
  
of	
  the	
  disease,	
  or	
  a	
  combination	
  of	
  the	
  two[417,427].	
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Glaucoma	
  

Glaucoma	
  is	
  an	
  eye	
  affliction	
  characterized	
  by	
  an	
  increase	
  in	
  intraocular	
  pressure.	
  It	
  can	
  lead	
  to	
  
blindness	
  if	
  it	
  is	
  not	
  treated	
  effectively.	
  Several	
  anecdotal	
  reports	
  observe	
  that	
  Cannabis	
  has	
  the	
  power	
  to	
  
reduce	
  the	
  fluid	
  pressure	
  within	
  the	
  eye	
  (Hepler	
  et	
  al.,	
  1976;	
  Green,	
  1984;	
  Grinspoon	
  and	
  Bakalar,	
  1997).	
  
The	
  U.S.	
  federal	
  government	
  sends	
  approximately	
  1	
  pound	
  of	
  Cannabis	
  cigarettes	
  to	
  each	
  surviving	
  
glaucoma	
  patient	
  from	
  a	
  1970’s	
  Investigational	
  New	
  Drug	
  (IND)	
  program	
  (there	
  are	
  currently	
  two	
  
surviving	
  patients	
  with	
  glaucoma)[57].	
  Despite	
  documented	
  treatment	
  success	
  for	
  patients	
  in	
  the	
  IND	
  
program,	
  it	
  was	
  cancelled	
  for	
  political	
  reasons.	
  The	
  surviving	
  patients	
  were	
  grandfathered	
  into	
  the	
  
program	
  and	
  continue	
  to	
  receive	
  Cannabis	
  produced	
  by	
  the	
  University	
  of	
  Mississippi.	
  

Despite	
  decades	
  of	
  documented	
  anecdotal	
  reports	
  of	
  Cannabis	
  to	
  treat	
  glaucoma	
  from	
  this	
  IND	
  program,	
  
only	
  two	
  controlled	
  studies	
  evaluating	
  the	
  effects	
  of	
  THC	
  on	
  glaucoma	
  patients	
  have	
  been	
  
approved[428,429].	
  In	
  a	
  randomized,	
  double-­‐‑blind,	
  crossover,	
  placebo-­‐‑controlled	
  clinical	
  trial,	
  Merritt	
  et	
  
al.	
  (1980)	
  administered	
  one	
  Cannabis	
  cigarette	
  containing	
  2%	
  THC	
  to	
  18	
  adults	
  suffering	
  from	
  glaucoma.	
  
Cannabis	
  induced	
  a	
  significant	
  reduction	
  in	
  intraocular	
  pressure,	
  but	
  exhibited	
  the	
  following	
  main	
  adverse	
  
effects:	
  various	
  sensory	
  alterations	
  (100%	
  of	
  the	
  cases),	
  tachycardia	
  and	
  palpitations	
  (44%	
  of	
  the	
  cases)	
  
and	
  postural	
  hypotension	
  (28%).	
  	
  

In	
  the	
  other	
  randomized,	
  double-­‐‑blind,	
  parallel	
  group	
  study	
  against	
  placebo,	
  conducted	
  1	
  year	
  later,	
  
Merritt	
  et	
  al.	
  (1981)	
  instilled	
  eye	
  drops	
  containing	
  0.01,	
  0.05	
  or	
  0.1%	
  THC	
  in	
  eight	
  individuals	
  suffering	
  
from	
  glaucoma	
  and	
  hypertension	
  (one	
  eye	
  received	
  THC	
  and	
  the	
  other	
  one	
  placebo).	
  They	
  then	
  observed	
  
a	
  significant	
  reduction	
  in	
  intraocular	
  pressure	
  with	
  0.05	
  and	
  0.1%	
  topical	
  solutions	
  of	
  THC.	
  The	
  0.1%	
  
topical	
  solution	
  of	
  THC	
  induced	
  a	
  mild	
  hypotension,	
  but	
  most	
  importantly,	
  no	
  psychotropic	
  effects	
  were	
  
observed	
  with	
  the	
  three	
  locally	
  administered	
  THC	
  concentrations.	
  	
  

Psychiatric	
  Disorders	
  (Anxiety,	
  Depression,	
  and	
  Related	
  Mood	
  Disorders)	
  

Human	
  studies	
  on	
  the	
  effects	
  of	
  Cannabis	
  on	
  anxiety	
  and	
  depression	
  or	
  mood	
  disorders	
  include	
  
studies	
  on	
  THC,	
  CBD,	
  and	
  whole	
  plant	
  material.	
  Dosing	
  consisted	
  of	
  a	
  range	
  between	
  5mg-­‐‑30mg	
  oral	
  THC	
  
and	
  a	
  single	
  clinical	
  study	
  looked	
  at	
  0.5mg/kg	
  THC	
  for	
  changes	
  in	
  mood	
  and	
  related	
  behavior.	
  For	
  CBD,	
  
clinical	
  studies	
  examined	
  oral	
  doses	
  ranging	
  between	
  60mg-­‐‑600mg	
  and	
  1mg/kg	
  for	
  improvements	
  in	
  
related	
  mood	
  disorders.	
  Conversely	
  blocking	
  the	
  active	
  sites	
  for	
  THC	
  with	
  the	
  CB1	
  receptor	
  antagonist,	
  
rimonabant	
  is	
  capable	
  of	
  increasing	
  stress	
  and	
  anxiety	
  levels	
  at	
  an	
  oral	
  dose	
  of	
  70mg.	
  

Review	
  of	
  the	
  Human	
  Clinical	
  Studies	
  on	
  Psychiatric	
  Disorders	
  

Anxiety	
  and	
  Mood	
  Disorders	
  

The	
  effects	
  of	
  Cannabis	
  on	
  anxiety	
  and	
  depression	
  may	
  depend	
  on	
  the	
  ratio	
  of	
  certain	
  
cannabinoids,	
  the	
  individual	
  user,	
  and	
  the	
  context	
  in	
  which	
  it	
  is	
  used.	
  One	
  of	
  the	
  active	
  ingredients	
  of	
  
Cannabis	
  can	
  cause	
  an	
  acute	
  and	
  short-­‐‑lasting	
  episode	
  of	
  anxiety,	
  which	
  often	
  resembles	
  panic,	
  in	
  naïve	
  
users.	
  For	
  a	
  naïve	
  user,	
  a	
  dose	
  of	
  oral	
  THC	
  that	
  is	
  likely	
  to	
  start	
  to	
  induce	
  anxiety	
  is	
  >5mg	
  synthetic	
  Δ9-­‐‑THC	
  
(for	
  a	
  man	
  of	
  average	
  weight)	
  and	
  a	
  higher	
  dose	
  could	
  induce	
  both	
  panic	
  attacks	
  and	
  paranoias[94].	
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However,	
  the	
  same	
  is	
  not	
  necessarily	
  true	
  for	
  all	
  cannabinoids.	
  

In	
  a	
  study	
  with	
  10	
  treatment-­‐‑naïve	
  patients	
  with	
  generalized	
  social	
  anxiety	
  disorder,	
  400mg	
  oral	
  CBD	
  was	
  
shown	
  to	
  reduce	
  anxiety	
  compared	
  to	
  placebo.	
  This	
  anxiolytic	
  effect	
  was	
  associated	
  with	
  significantly	
  
reduced	
  regional	
  cerebral	
  blood	
  flow	
  (measured	
  by	
  uptake	
  of	
  740MBq	
  of	
  99mTc-­‐‑ECD)	
  in	
  the	
  left	
  
parahippocampal	
  gyrus,	
  hippocampus,	
  and	
  inferior	
  temporal	
  gyrus,	
  while	
  increasing	
  cerebral	
  blood	
  flow	
  
(ECD	
  uptake)	
  in	
  the	
  right	
  posterior	
  cingulate	
  gyrus[95].	
  	
  Similarly,	
  a	
  study	
  of	
  24	
  patients	
  with	
  social	
  
anxiety	
  disorder	
  found	
  an	
  association	
  between	
  CBD	
  (600mg;	
  n=12)	
  and	
  decreases	
  in	
  anxiety	
  within	
  the	
  
context	
  of	
  public	
  speaking	
  task[96].	
  

In	
  1974,	
  an	
  interactive	
  study	
  between	
  CBD	
  and	
  THC	
  showed	
  that	
  CBD	
  (60	
  mg),	
  added	
  to	
  Δ9-­‐‑THC	
  	
  (30	
  mg),	
  
changed	
  the	
  symptoms	
  induced	
  by	
  THC	
  alone	
  in	
  such	
  a	
  way	
  that	
  the	
  subjects	
  receiving	
  the	
  mixture	
  
showed	
  less	
  anxiety	
  and	
  more	
  pleasurable	
  effects[97].	
  In	
  1982,	
  a	
  study	
  confirmed	
  a	
  similar	
  effect	
  with	
  
CBD	
  (1	
  mg/kg),	
  co-­‐‑administered	
  with	
  THC	
  (0.5	
  mg/kg),	
  and	
  this	
  combination	
  also	
  significantly	
  reduced	
  
anxiety	
  indices	
  in	
  healthy	
  volunteers[98].	
  	
  	
  

An	
  early	
  study	
  on	
  Cannabis	
  use	
  in	
  Jamaica	
  revealed	
  no	
  significant	
  differences	
  between	
  a	
  group	
  of	
  30	
  
users,	
  and	
  matched	
  controls	
  with	
  respect	
  to	
  mood,	
  thought,	
  or	
  behavior[99].	
  An	
  international	
  study	
  
funded	
  by	
  the	
  National	
  Institute	
  on	
  Drug	
  Abuse,	
  examined	
  a	
  group	
  of	
  47	
  long-­‐‑term	
  hashish	
  users	
  in	
  
Greece.	
  Differences	
  in	
  the	
  number	
  of	
  users	
  within	
  defined	
  psychopathology,	
  as	
  compared	
  to	
  controls	
  was	
  
accounted	
  for	
  by	
  “personality	
  disorders,”	
  with	
  more	
  psychiatric	
  abnormalities	
  being	
  observed	
  in	
  the	
  
moderate	
  user	
  group	
  as	
  compared	
  to	
  heavy	
  users[100,101].	
  	
  A	
  few	
  years	
  later,	
  another	
  study	
  documented	
  
that	
  Cannabis	
  users	
  in	
  Costa	
  Rica	
  believed	
  that	
  use	
  helped	
  with	
  depression.	
  No	
  significant	
  adverse	
  effects,	
  
or	
  development	
  of	
  adverse	
  health	
  effects	
  resulting	
  from	
  Cannabis	
  use	
  were	
  observed[44].	
  

The	
  effects	
  of	
  THC	
  are	
  not	
  consistent	
  and	
  often	
  may	
  misrepresent	
  the	
  effects	
  of	
  whole	
  Cannabis[102].	
  	
  In	
  a	
  
study	
  of	
  oral	
  THC,	
  healthy	
  volunteers	
  received	
  two	
  doses	
  of	
  THC	
  (7.5	
  and	
  15mg	
  by	
  mouth)	
  or	
  placebo,	
  
across	
  separate	
  sessions,	
  before	
  performing	
  tasks	
  assessing	
  facial	
  emotion	
  recognition	
  and	
  emotional	
  
responses	
  to	
  pictures	
  of	
  emotional	
  scenes[102].	
  In	
  this	
  three-­‐‑session,	
  double-­‐‑blind,	
  placebo-­‐‑controlled	
  
study,	
  THC	
  significantly	
  impaired	
  recognition	
  of	
  facial	
  fear	
  and	
  anger,	
  marginally	
  impairing	
  recognition	
  of	
  
sadness	
  and	
  happiness.	
  The	
  subjective	
  responses	
  to	
  THC	
  were	
  not	
  consistently	
  positive	
  –	
  of	
  the	
  25	
  study	
  
participants,	
  15	
  indicated	
  a	
  desire	
  to	
  take	
  the	
  7.5mg	
  dose	
  again,	
  whereas	
  only	
  11	
  out	
  of	
  25	
  did	
  so	
  at	
  the	
  
higher	
  15	
  mg	
  dose.	
  Just	
  over	
  half	
  of	
  the	
  participants	
  identified	
  THC	
  as	
  “marijuana-­‐‑like”	
  (7.5mg:	
  56%;	
  
15mg:	
  52%).	
  This	
  study	
  parallels	
  many	
  other	
  findings	
  on	
  this	
  subject	
  –	
  the	
  paradox	
  between	
  dampened	
  
amygdalar	
  reactivity	
  and	
  increased	
  physiological	
  indicators	
  of	
  emotional	
  response	
  remains	
  a	
  mystery	
  to	
  
be	
  resolved.	
  The	
  authors	
  concluded	
  that	
  this	
  property	
  could	
  potentially	
  increase	
  the	
  appeal	
  of	
  Cannabis	
  to	
  
certain	
  users.	
  As	
  Cannabis	
  use	
  can	
  lead	
  to	
  reduced	
  sensitivity	
  to	
  anxiety-­‐‑provoking	
  emotional	
  signals	
  in	
  
some	
  people,	
  this	
  may	
  facilitate	
  certain	
  social	
  interactions,	
  especially	
  amongst	
  individuals	
  with	
  social	
  
inhibition	
  or	
  related	
  disorders.	
  

It	
  has	
  been	
  well	
  demonstrated	
  that	
  ‘blocking’	
  or	
  interfering	
  with	
  CB1	
  receptor	
  signaling	
  can	
  increase	
  
anxiety.	
  One	
  study	
  documented	
  that	
  the	
  CB1	
  receptor	
  antagonist/inverse	
  agonist,	
  rimonabant,	
  increases	
  
anxiety	
  induced	
  by	
  public	
  speaking	
  in	
  healthy	
  humans.	
  The	
  anxiogenic	
  effects	
  occurred	
  selectively	
  during	
  
anticipatory	
  and	
  performance	
  speech,	
  without	
  interfering	
  with	
  the	
  pre-­‐‑stress	
  phase,	
  meaning	
  that	
  the	
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drug	
  effects	
  occurred	
  selectively	
  in	
  response	
  to	
  an	
  aversive	
  situation[103].	
  

Inhaled	
  Cannabis	
  and	
  mucosal	
  sprays	
  –	
  with	
  precise	
  amounts	
  of	
  key	
  cannabinoid	
  ingredients	
  –	
  do	
  not	
  
induce	
  the	
  same	
  side	
  effects	
  as	
  pure	
  THC	
  controls[104].	
  Research	
  suggests	
  that	
  a	
  Cannabis	
  “overdose”	
  
(i.e.,	
  anxiety,	
  panic	
  attack,	
  etc.)	
  can	
  be	
  treated	
  (or	
  prevented	
  prophylactically)	
  with	
  foodstuffs	
  such	
  as	
  pine	
  
nuts,	
  lemons,	
  basil	
  and/or	
  orange	
  juice,	
  as	
  these	
  foodstuffs	
  share	
  many	
  relevant,	
  pharmacologically	
  active	
  
compounds[104].	
  	
  

Similar	
  to	
  the	
  literature	
  on	
  the	
  effects	
  on	
  Cannabis	
  on	
  anxiety,	
  the	
  effects	
  of	
  Cannabis	
  on	
  mood	
  disorders	
  
are	
  contradictory.	
  For	
  example,	
  a	
  group	
  of	
  authors	
  published	
  case	
  reports	
  suggesting	
  Cannabis	
  can	
  cause	
  
an	
  acute	
  depressive	
  reaction	
  in	
  those	
  with	
  underlying	
  depression.	
  However,	
  their	
  later	
  case	
  reports	
  
suggest	
  Cannabis	
  use	
  can	
  improve	
  symptoms	
  of	
  bipolar	
  disorders	
  [31,101,105].	
  	
  Cross	
  sectional	
  studies	
  
suggest	
  that	
  depression	
  is	
  associated	
  with	
  Cannabis	
  use,	
  and	
  that	
  Cannabis	
  consumption	
  is	
  related	
  to	
  an	
  
increased	
  risk	
  of	
  depression	
  later	
  in	
  life[13,106].	
  Likewise	
  for	
  anxiety,	
  it	
  has	
  been	
  noted	
  that	
  “Frequent	
  
cannabis	
  users	
  consistently	
  have	
  a	
  high	
  prevalence	
  of	
  anxiety	
  disorders	
  and	
  patients	
  with	
  anxiety	
  
disorders	
  have	
  relatively	
  high	
  rates	
  of	
  Cannabis	
  use[94].”	
  It	
  is	
  unknown	
  whether	
  Cannabis	
  use	
  leads	
  to	
  a	
  
greater	
  incidence	
  of	
  depression	
  and	
  anxiety	
  later	
  in	
  life.	
  	
  

In	
  one	
  survey,	
  Cannabis	
  use	
  and	
  depression	
  were	
  not	
  associated	
  once	
  medical	
  use	
  was	
  taken	
  into	
  
account[107].	
  	
  In	
  some	
  cases,	
  an	
  illness	
  (and	
  not	
  the	
  use	
  of	
  Cannabis)	
  may	
  be	
  causative	
  factor	
  for	
  
depression.	
  Though	
  there	
  is	
  a	
  modest	
  increase	
  of	
  risk	
  amongst	
  problematic	
  users	
  of	
  developing	
  
depression	
  or	
  an	
  anxiety	
  disorder	
  later	
  in	
  life,	
  a	
  recent	
  meta-­‐‑analysis	
  found	
  that	
  that	
  small,	
  but	
  
statistically	
  significant	
  association	
  between	
  Cannabis	
  and	
  anxiety	
  hinged	
  on	
  the	
  inclusion	
  of	
  a	
  single	
  
study[108].	
  While	
  Cannabis	
  may	
  provide	
  some	
  benefit	
  to	
  anxiety	
  or	
  depressive/mood	
  disorders	
  in	
  some	
  
individuals,	
  the	
  true	
  relationship	
  between	
  Cannabis	
  use	
  and	
  anxiety	
  and	
  depressive	
  disorders	
  later	
  in	
  life	
  
remains	
  unsubstantiated	
  by	
  current	
  research.	
  Similar	
  to	
  anxiety,	
  differential	
  effects	
  of	
  Cannabis	
  on	
  
depression	
  may	
  be	
  due	
  to	
  differences	
  in	
  cannabinoid	
  composition.	
  Indeed,	
  CBD	
  has	
  been	
  shown	
  to	
  
produce	
  anti-­‐‑depressant	
  like	
  effects	
  similar	
  to	
  imipramine[109,110].	
  

Suicide	
  and	
  Suicidal	
  Ideation	
  

Recent	
  epidemiological	
  work	
  found	
  no	
  relation	
  between	
  the	
  number	
  of	
  medical	
  Cannabis	
  users	
  
and	
  completed	
  suicides[111].	
  In	
  fact,	
  U.S.	
  states	
  that	
  legalized	
  the	
  use	
  of	
  medical	
  Cannabis	
  were	
  shown	
  to	
  
have	
  lower	
  rates	
  of	
  suicide	
  among	
  men	
  between	
  the	
  ages	
  of	
  20	
  and	
  39,	
  when	
  compared	
  to	
  states	
  that	
  did	
  
not	
  legalize	
  medical	
  Cannabis	
  use[112].	
  

Research	
  among	
  non-­‐‑medical	
  Cannabis	
  using	
  populations	
  has	
  received	
  considerably	
  more	
  attention.	
  
Unfortunately,	
  while	
  some	
  studies	
  have	
  shown	
  associations	
  between	
  Cannabis	
  use	
  and	
  heightened	
  suicide	
  
ideation	
  and	
  attempts,	
  a	
  number	
  of	
  studies	
  have	
  either	
  failed	
  to	
  control	
  for	
  confounds	
  or,	
  when	
  they	
  have,	
  
reported	
  no	
  association	
  between	
  Cannabis	
  use	
  and	
  suicide[113-­‐‑118]	
  .	
  

	
  

Post-­‐‑Traumatic	
  Stress	
  Disorder	
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There	
  has	
  been	
  a	
  recent	
  emergence	
  of	
  empirical	
  studies	
  on	
  the	
  effects	
  of	
  Cannabis	
  for	
  symptoms	
  of	
  PTSD,	
  
borne	
  primarily	
  out	
  of	
  the	
  observation	
  that	
  individuals	
  with	
  PTSD	
  report	
  using	
  Cannabis	
  to	
  cope	
  with	
  
PTSD	
  symptoms;	
  specifically,	
  hyperarousal,	
  negative	
  affect,	
  and	
  sleep	
  disturbances[119-­‐‑121].	
  Indeed,	
  
empirical	
  work	
  has	
  consistently	
  demonstrated	
  that	
  the	
  endocannabinoid	
  system	
  plays	
  a	
  significant	
  role	
  in	
  
the	
  etiology	
  of	
  PTSD,	
  with	
  greater	
  availability	
  of	
  cannabinoid	
  type	
  1	
  receptors	
  documented	
  among	
  those	
  
with	
  PTSD	
  than	
  in	
  trauma-­‐‑exposed	
  or	
  healthy	
  controls[122,123].	
  

Unfortunately,	
  there	
  have	
  been	
  no	
  randomized	
  controlled	
  trials	
  (RCTs)	
  of	
  Cannabis	
  for	
  the	
  treatment	
  of	
  
PTSD.	
  However,	
  the	
  use	
  of	
  Cannabis	
  and	
  oral	
  THC	
  has	
  been	
  implicated	
  as	
  a	
  potential	
  mechanism	
  for	
  the	
  
mitigation	
  of	
  many	
  PTSD	
  symptoms	
  by	
  way	
  of	
  its	
  effects	
  on	
  the	
  endocannabinoid	
  system[430,431].	
  
Consistent	
  with	
  this	
  research,	
  there	
  has	
  been	
  one	
  small	
  RCT	
  of	
  nabilone	
  that	
  showed	
  promise	
  for	
  reducing	
  
nightmares	
  associated	
  with	
  PTSD.	
  This	
  retrospective	
  study	
  identified	
  a	
  75%	
  reduction	
  in	
  PTSD	
  symptoms	
  
following	
  Cannabis	
  use	
  among	
  combat	
  veterans	
  with	
  PTSD.	
  In	
  an	
  unpublished	
  pilot	
  study	
  of	
  29	
  Israeli	
  
combat	
  veterans,	
  reductions	
  in	
  PTSD	
  symptoms	
  followed	
  the	
  administration	
  of	
  smoked	
  Cannabis,	
  with	
  
effects	
  seen	
  up	
  to	
  one	
  year	
  post-­‐‑treatment[432,433].	
  

Research	
  on	
  Cannabis	
  and	
  Gastrointestinal	
  Disorders	
  

Crohn’s	
  disease	
  (CD)	
  is	
  an	
  inflammatory	
  bowel	
  disease	
  (IBD)	
  that	
  has	
  no	
  cure;	
  treatment	
  targets	
  
include	
  reducing	
  inflammation	
  and	
  secondary	
  symptoms[434].	
  Between	
  16	
  percent	
  and	
  50	
  percent	
  of	
  
patients	
  use	
  Cannabis	
  to	
  relieve	
  symptoms	
  of	
  IBD	
  and	
  patients	
  using	
  Cannabis	
  for	
  6	
  months	
  or	
  longer	
  are	
  
five	
  times	
  more	
  likely	
  to	
  have	
  had	
  surgery	
  for	
  their	
  IBD[202,435-­‐‑437].	
  Only	
  one	
  placebo-­‐‑controlled	
  study	
  
of	
  the	
  effects	
  of	
  Cannabis	
  in	
  patients	
  with	
  CD	
  has	
  been	
  conducted[436].	
  This	
  study	
  found	
  that	
  there	
  was	
  
no	
  difference	
  between	
  placebo	
  and	
  smoked	
  Cannabis	
  on	
  CD	
  remission,	
  defined	
  as	
  a	
  CD	
  Activity	
  Index	
  
(CDAI)	
  of	
  less	
  than	
  100,	
  and	
  that	
  Cannabis	
  was	
  superior	
  to	
  placebo	
  in	
  promoting	
  clinical	
  response	
  (a	
  
decrease	
  in	
  CDAI	
  score	
  greater	
  than	
  100),	
  reducing	
  steroid	
  use,	
  and	
  improving	
  sleep	
  and	
  appetite[436].	
  

Many	
  researchers	
  have	
  concluded	
  that	
  pharmacological	
  modulation	
  of	
  the	
  endogenous	
  cannabinoid	
  
system	
  provides	
  new	
  treatment	
  options	
  for	
  a	
  number	
  of	
  gastrointestinal	
  diseases,	
  including	
  nausea	
  and	
  
vomiting,	
  gastric	
  ulcers,	
  IBD,	
  CD,	
  secretory	
  diarrhea,	
  paralytic	
  ileus	
  and	
  gastroesophageal	
  reflux	
  
disease[438-­‐‑440]	
  .	
  	
  

List	
  of	
  Medical	
  and	
  Scientific	
  Organizations	
  that	
  have	
  Issued	
  Letter	
  of	
  
Support	
  for	
  Medical	
  Cannabis	
  

Numerous	
  professional,	
  medical,	
  and	
  scientific	
  organizations,	
  have	
  issued	
  their	
  support	
  for	
  medical	
  cannabis	
  
programs	
  through	
  public	
  statements	
  and	
  testimony.	
  A	
  few	
  examples	
  are	
  listed	
  below:	
  	
  

The	
  National	
  Cancer	
  Institute,	
  one	
  of	
  11	
  federal	
  agencies	
  under	
  the	
  National	
  Institutes	
  of	
  Health,	
  changed	
  its	
  
website	
  to	
  include	
  Cannabis	
  as	
  a	
  Complementary	
  Alternative	
  Medicine,	
  with	
  possible	
  benefits	
  for	
  people	
  living	
  
with	
  cancer.	
  	
  http://www.cancer.gov/about-­‐‑cancer/treatment/cam/hp/cannabis-­‐‑pdq	
  -­‐‑	
  section/all	
  

	
  “Based	
  on	
  much	
  evidence,	
  from	
  patients	
  and	
  doctors	
  alike,	
  on	
  the	
  superior	
  effectiveness	
  and	
  safety	
  of	
  whole	
  
cannabis	
  (marijuana)	
  compared	
  to	
  other	
  medicines	
  for	
  many	
  patients	
  —	
  suffering	
  from	
  the	
  nausea	
  associated	
  
with	
  chemotherapy,	
  the	
  wasting	
  syndrome	
  of	
  AIDS,	
  and	
  the	
  symptoms	
  of	
  other	
  illnesses	
  …	
  we	
  hereby	
  petition	
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the	
  Executive	
  Branch	
  and	
  the	
  Congress	
  to	
  facilitate	
  and	
  expedite	
  the	
  research	
  necessary	
  to	
  determine	
  whether	
  
this	
  substance	
  should	
  be	
  licensed	
  for	
  medical	
  use	
  by	
  seriously	
  ill	
  persons.”	
  -­‐‑	
  American	
  Academy	
  of	
  Family	
  
Physicians	
  

The	
  American	
  Medical	
  Association	
  “urges	
  that	
  marijuana’s	
  status	
  as	
  a	
  federal	
  Schedule	
  I	
  substance	
  be	
  reviewed	
  
with	
  the	
  goal	
  of	
  facilitating	
  the	
  conduct	
  of	
  clinical	
  research	
  and	
  development	
  of	
  cannabinoid-­‐‑based	
  medicines.”	
  	
  

The	
  American	
  College	
  of	
  Physicians	
  “urges	
  an	
  evidence-­‐‑based	
  review	
  of	
  marijuana’s	
  status	
  as	
  a	
  Schedule	
  I	
  
controlled	
  substance	
  to	
  determine	
  whether	
  it	
  should	
  be	
  reclassified	
  to	
  a	
  different	
  schedule.”	
  	
  

The	
  American	
  Public	
  Health	
  Association	
  “adopted	
  a	
  resolution	
  [...]	
  which	
  urged	
  federal	
  and	
  state	
  drugs	
  laws	
  to	
  
exclude	
  Marijuana	
  as	
  a	
  narcotic	
  drug,”	
  and	
  “conclude[d]	
  that	
  cannabis	
  was	
  wrongfully	
  placed	
  in	
  Schedule	
  I	
  of	
  
Controlled	
  Substances,	
  depriving	
  patients	
  of	
  its	
  therapeutic	
  potential.”	
  	
  

“Marijuana	
  should	
  be	
  available	
  for	
  appropriate	
  medicinal	
  purposes,	
  when	
  such	
  use	
  is	
  in	
  accordance	
  with	
  state	
  
law,	
  and	
  that	
  physicians	
  who	
  recommend	
  and	
  prescribe	
  marijuana	
  for	
  medicinal	
  purposes	
  in	
  states	
  where	
  such	
  
use	
  is	
  legal,	
  should	
  not	
  be	
  censured,	
  harassed,	
  prosecuted	
  or	
  otherwise	
  penalized	
  by	
  the	
  federal	
  government.”-­‐‑	
  
American	
  Preventive	
  Medical	
  Association	
  

“The	
  Texas	
  Medical	
  Association	
  supports	
  (1)	
  the	
  physician's	
  right	
  to	
  discuss	
  with	
  his/her	
  patients	
  any	
  and	
  all	
  
possible	
  treatment	
  options	
  related	
  to	
  the	
  patients'	
  health	
  and	
  clinical	
  care,	
  including	
  the	
  use	
  of	
  marijuana,	
  
without	
  the	
  threat	
  to	
  the	
  physician	
  or	
  patient	
  of	
  regulatory,	
  disciplinary,	
  or	
  criminal	
  sanctions;	
  and	
  (2)	
  further	
  
well-­‐‑controlled	
  studies	
  of	
  the	
  use	
  of	
  marijuana	
  with	
  seriously	
  ill	
  patients	
  who	
  may	
  benefit	
  from	
  such	
  alternative	
  
treatment.”	
  

The	
  Rhode	
  Island	
  Medical	
  Society	
  has	
  stated	
  that	
  “[T]here	
  is	
  sufficient	
  evidence	
  for	
  us	
  to	
  support	
  any	
  physician-­‐‑
patient	
  relationship	
  that	
  believes	
  the	
  use	
  of	
  marijuana	
  will	
  be	
  beneficial	
  to	
  the	
  patient.”	
  

A	
  2004	
  testimony	
  from	
  the	
  New	
  York	
  County	
  Medical	
  Society	
  stated,	
  “The	
  definitive	
  review	
  of	
  scientific	
  studies	
  
...	
  found	
  medical	
  benefits	
  related	
  to	
  pain	
  relief,	
  control	
  of	
  nausea	
  and	
  vomiting,	
  and	
  appetite	
  stimulation.	
  ...	
  
While	
  there	
  are	
  a	
  variety	
  of	
  ways	
  of	
  supplying	
  marijuana	
  for	
  medical	
  use,	
  serious	
  consideration	
  should	
  be	
  given	
  
to	
  the	
  1997	
  recommendation	
  ...	
  that	
  the	
  FDA	
  reclassify	
  marijuana	
  from	
  Schedule	
  I	
  and	
  provide	
  a	
  consistent,	
  
safe	
  supply.”	
  

“The	
  American	
  Medical	
  Student	
  Association	
  strongly	
  urges	
  the	
  United	
  States	
  Government	
  …	
  to	
  meet	
  the	
  
treatment	
  needs	
  of	
  currently	
  ill	
  Americans	
  by	
  restoring	
  the	
  Compassionate	
  (Investigational	
  New	
  Drug)	
  
program	
  for	
  medical	
  marijuana,	
  and	
  …	
  reschedule	
  marijuana	
  to	
  Schedule	
  II	
  of	
  the	
  Controlled	
  Substances	
  Act,	
  
and	
  …	
  end	
  the	
  medical	
  prohibition	
  against	
  marijuana.”	
  

“The	
  National	
  Nurses	
  Society	
  on	
  Addictions	
  urges	
  the	
  federal	
  government	
  to	
  remove	
  marijuana	
  from	
  the	
  
Schedule	
  I	
  category	
  immediately,	
  and	
  make	
  it	
  available	
  for	
  physicians	
  to	
  prescribe.	
  NNSA	
  urges	
  the	
  American	
  
Nurses’	
  Association	
  and	
  other	
  health	
  care	
  professional	
  organizations	
  to	
  support	
  patient	
  access	
  to	
  this	
  
medicine.”-­‐‑	
  The	
  National	
  Nurses	
  Society	
  on	
  Addictions	
  

	
  “The	
  American	
  Cancer	
  Society	
  supports	
  the	
  need	
  for	
  more	
  scientific	
  research	
  on	
  cannabinoids	
  for	
  cancer	
  
patients,	
  and	
  recognizes	
  the	
  need	
  for	
  better	
  and	
  more	
  effective	
  therapies	
  that	
  can	
  overcome	
  the	
  often	
  
debilitating	
  side	
  effects	
  of	
  cancer	
  and	
  its	
  treatment.	
  The	
  Society	
  also	
  believes	
  that	
  the	
  classification	
  of	
  
marijuana	
  as	
  a	
  Schedule	
  I	
  controlled	
  substance	
  by	
  the	
  US	
  Drug	
  Enforcement	
  Administration	
  imposes	
  numerous	
  
conditions	
  on	
  researchers	
  and	
  deters	
  scientific	
  study	
  of	
  cannabinoids.	
  Federal	
  officials	
  should	
  examine	
  options	
  
consistent	
  with	
  federal	
  law	
  for	
  enabling	
  more	
  scientific	
  study	
  on	
  marijuana.	
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  “The	
  Society	
  supports	
  the	
  rights	
  of	
  people	
  with	
  MS	
  to	
  work	
  with	
  their	
  MS	
  health	
  care	
  providers	
  to	
  access	
  
marijuana	
  for	
  medical	
  purposes	
  in	
  accordance	
  with	
  legal	
  regulations	
  in	
  those	
  states	
  where	
  such	
  use	
  has	
  been	
  
approved.	
  In	
  addition,	
  the	
  Society	
  supports	
  advancing	
  research	
  to	
  better	
  understand	
  the	
  benefits	
  and	
  potential	
  
risks	
  of	
  marijuana	
  and	
  its	
  derivatives	
  as	
  a	
  treatment	
  for	
  MS.”-­‐‑	
  National	
  Multiple	
  Sclerosis	
  Society	
  

	
  “The	
  Epilepsy	
  Foundation	
  supports	
  the	
  rights	
  of	
  patients	
  and	
  families	
  living	
  with	
  seizures	
  and	
  epilepsy	
  to	
  
access	
  physician	
  directed	
  care,	
  including	
  medical	
  marijuana.	
  Nothing	
  should	
  stand	
  in	
  the	
  way	
  of	
  patients	
  
gaining	
  access	
  to	
  potentially	
  life-­‐‑saving	
  treatment.	
  If	
  a	
  patient	
  and	
  their	
  healthcare	
  professionals	
  feel	
  that	
  the	
  
potential	
  benefits	
  of	
  medical	
  marijuana	
  for	
  uncontrolled	
  epilepsy	
  outweigh	
  the	
  risks,	
  then	
  families	
  need	
  to	
  have	
  
that	
  legal	
  option	
  now	
  —	
  not	
  in	
  five	
  years	
  or	
  ten	
  years.	
  For	
  people	
  living	
  with	
  severe	
  uncontrolled	
  epilepsy,	
  time	
  
is	
  not	
  on	
  their	
  side.	
  This	
  is	
  a	
  very	
  important,	
  difficult,	
  and	
  personal	
  decision	
  that	
  should	
  be	
  made	
  by	
  a	
  patient	
  
and	
  family	
  working	
  with	
  their	
  healthcare	
  team.”	
  

	
  “(T)he	
  Leukemia	
  &	
  Lymphoma	
  Society	
  supports	
  legislation	
  to	
  remove	
  criminal	
  and	
  civil	
  sanctions	
  for	
  the	
  
doctor-­‐‑advised,	
  medical	
  use	
  of	
  marijuana	
  by	
  patients	
  with	
  serious	
  physical	
  medical	
  conditions.”	
  

The	
  above	
  list	
  represents	
  a	
  small	
  portion	
  of	
  organizations	
  that	
  have	
  offered	
  their	
  support	
  for	
  
access	
  to	
  medical	
  Cannabis.	
  	
  

FACTORS	
  4	
  &	
  5:	
  ITS	
  HISTORY	
  AND	
  CURRENT	
  PATTERN	
  OF	
  ABUSE	
  &	
  THE	
  SCOPE,	
  
DURATION,	
  AND	
  SIGNIFICANCE	
  OF	
  ABUSE	
   	
  

To	
  assess	
  drug	
  abuse	
  patterns	
  and	
  trends,	
  data	
  from	
  different	
  sources	
  have	
  been	
  analyzed	
  such	
  as	
  
National	
  Household	
  Survey	
  on	
  Drug	
  Abuse	
  (NHSDA),	
  Monitoring	
  the	
  Future	
  (MTF),	
  Drug	
  Abuse	
  Warning	
  
Network	
  (DAWN),	
  and	
  Treatment	
  Episode	
  Data	
  Set	
  (TEDS)	
  have	
  been	
  analyzed.	
  

According	
  to	
  a	
  recent	
  United	
  Nations	
  (UN)	
  report,	
  the	
  prevalence	
  of	
  Cannabis	
  use	
  in	
  the	
  Netherlands,	
  
where	
  Cannabis	
  has	
  been	
  de	
  facto	
  legal	
  for	
  the	
  last	
  40	
  years,	
  is	
  lower	
  than	
  in	
  many	
  other	
  European	
  
countries,	
  the	
  U.S.	
  and	
  Canada[441].	
  Four	
  jurisdictions	
  in	
  the	
  U.S.	
  have	
  legalized	
  Cannabis,	
  those	
  are	
  
Colorado,	
  Alaska,	
  Washington	
  state	
  and	
  Washington,	
  DC.	
  

It	
  is	
  estimated	
  that	
  somewhere	
  between	
  3.3-­‐‑4%	
  of	
  the	
  world’s	
  population	
  (age	
  16-­‐‑64	
  years)	
  used	
  
Cannabis	
  once	
  in	
  the	
  last	
  year	
  according	
  to	
  the	
  UN	
  Office	
  on	
  Drugs	
  and	
  Crime.	
  

Use	
  and	
  Abuse	
  	
  

The	
  reviews	
  of	
  marijuana	
  rescheduling	
  petitions	
  by	
  government	
  agencies	
  do	
  not	
  distinguish	
  
between	
  use	
  and	
  abuse	
  according	
  to	
  professional	
  standards,	
  such	
  as	
  those	
  in	
  use	
  by	
  the	
  medical	
  and	
  
scientific	
  community.	
  There	
  are	
  existing	
  standards	
  such	
  as	
  the	
  ICD-­‐‑10	
  codes,	
  which	
  distinguish	
  between	
  
use,	
  abuse,	
  and	
  dependence[442].	
  Widespread	
  use	
  of	
  Cannabis	
  is	
  not	
  an	
  indication	
  of	
  its	
  abuse	
  potential,	
  
and	
  widespread	
  use	
  of	
  marijuana	
  without	
  dependency	
  supports	
  the	
  argument	
  that	
  marijuana	
  is	
  safe	
  for	
  
use	
  under	
  medical	
  supervision.	
  	
  

Since	
  marijuana,	
  heroin	
  and	
  other	
  drugs	
  are	
  often	
  referred	
  to	
  as	
  “drugs	
  of	
  abuse",	
  many	
  consider	
  each	
  use	
  
of	
  these	
  drugs	
  “abuse”.	
  That	
  a	
  clear	
  differentiation	
  between	
  the	
  two	
  terms	
  if	
  often	
  lacking	
  is	
  suggested	
  by	
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Wish	
  (1990),	
  who	
  noted	
  in	
  an	
  editorial	
  of	
  the	
  Journal	
  of	
  the	
  American	
  Medical	
  Association	
  on	
  drug	
  
screenings	
  in	
  the	
  workplace	
  that	
  a	
  discussion	
  on	
  the	
  difference	
  between	
  drug	
  use	
  and	
  drug	
  abuse	
  was	
  
often	
  regarded	
  as	
  "anachronistic	
  and	
  unpatriotic[443]."	
  	
  

However,	
  the	
  term	
  "substance	
  abuse"	
  is	
  clearly	
  defined	
  and	
  should	
  be	
  differed	
  from	
  simple	
  and	
  
unproblematic	
  use,	
  which	
  is	
  the	
  rule	
  and	
  not	
  the	
  exception	
  with	
  most	
  drugs,	
  even	
  in	
  adolescents.	
  
Scientists	
  usually	
  differentiate	
  between	
  use,	
  and	
  forms	
  of	
  problematic	
  use.	
  The	
  most	
  frequent	
  terms	
  for	
  
problematic	
  or	
  pathological	
  use	
  are	
  abuse,	
  misuse,	
  harmful	
  use	
  and	
  dependency	
  (e.g.	
  Gorman	
  and	
  Derzon	
  
2002,	
  Swift	
  et	
  al.	
  2001)[444,445].	
  Definitions	
  for	
  these	
  terms	
  vary	
  so	
  that	
  samples	
  determined	
  using	
  
different	
  definitions	
  overlap.	
  Swift	
  et	
  al.	
  (2001)	
  compared	
  dependency	
  according	
  to	
  the	
  DSM-­‐‑IV	
  
(Diagnostic	
  Manual	
  of	
  Diseases)	
  to	
  the	
  concept	
  of	
  dependency	
  in	
  the	
  ICD-­‐‑10	
  (The	
  International	
  
Classification	
  of	
  Diseases,	
  10th	
  Revision)	
  in	
  a	
  sample	
  of	
  10,641	
  representative	
  Australian	
  adults:	
  	
  

	
  

“The	
  prevalence	
  of	
  DSM-­‐‑IV	
  (1.5%)	
  and	
  ICD-­‐‑10	
  (1.7%)	
  cannabis	
  dependence	
  was	
  similar.	
  
DSM-­‐‑IV	
  and	
  ICD-­‐‑10	
  dependence	
  criteria	
  comprised	
  uni-­‐‑dimensional	
  syndromes.	
  The	
  most	
  
common	
   symptoms	
   among	
   dependent	
   and	
   non-­‐‑dependent	
   users	
   were	
   difficulties	
   with	
  
controlling	
   use	
   and	
   withdrawal,	
   although	
   there	
   were	
   marked	
   differences	
   in	
   symptom	
  
prevalence.	
   Dependent	
   users	
   reported	
   a	
   median	
   of	
   four	
   symptoms.	
   There	
   was	
   good	
   to	
  
excellent	
  diagnostic	
  concordance	
  (kappas	
  =	
  0.7-­‐‑0.9)	
  between	
  systems	
  for	
  dependence	
  but	
  
not	
  for	
  abuse/harmful	
  use	
  (Y	
  =	
  0.4).	
  These	
  findings	
  provide	
  some	
  support	
  for	
  the	
  validity	
  of	
  
cannabis	
  dependence.”	
  	
  

According	
  to	
  the	
  newer	
  DSM-­‐‑IV	
  definition	
  Cannabis	
  abuse	
  and	
  dependency	
  will	
  be	
  observed	
  more	
  often	
  
than	
  according	
  to	
  the	
  criteria	
  of	
  the	
  earlier	
  DSM-­‐‑III-­‐‑R:	
  	
  

"We	
  assessed	
  a	
  clinical	
  sample	
  of	
  102	
  adolescents	
  using	
  CIDI-­‐‑	
  SAM.	
  Prevalence	
  of	
  either	
  an	
  abuse	
  or	
  
dependence	
  diagnosis	
  was	
  lower	
  with	
  DSM-­‐‑IV	
  than	
  DSM-­‐‑III-­‐‑R	
  except	
  for	
  cannabis	
  and	
  alcohol,	
  and	
  
concordance	
  rates	
  were	
  better	
  for	
  dependence	
  than	
  for	
  abuse.	
  For	
  most	
  substances,	
  rates	
  of	
  DSM-­‐‑IV	
  
withdrawal	
  were	
  lower	
  than	
  in	
  DSM-­‐‑III-­‐‑R,	
  but	
  rates	
  of	
  DSM-­‐‑	
  IV	
  physiological	
  dependence	
  remained	
  
high.	
   Changes	
   in	
   DSM-­‐‑	
   IV	
   criteria	
   appear	
   to	
   have	
   impacted	
   diagnoses	
   in	
   these	
   adolescents,	
  
particularly	
  for	
  the	
  substances	
  they	
  use	
  most-­‐‑-­‐‑i.e.	
  alcohol,	
  tobacco,	
  and	
  cannabis[446].”	
  	
  

Clinical	
  criteria	
  for	
  substance	
  abuse	
  according	
  to	
  DSM-­‐‑IV	
  are:	
  	
  

A.	
  A	
  maladaptive	
  pattern	
  of	
  substance	
  use	
  leading	
  to	
  clinically	
  significant	
  impairment	
  or	
  distress,	
  
as	
  manifested	
  by	
  one	
  or	
  more	
  of	
  the	
  following	
  occurring	
  within	
  a	
  twelve-­‐‑month	
  period.	
  	
  

(1)	
  Recurrent	
  substance	
  use	
  resulting	
  in	
  a	
  failure	
  to	
  fulfill	
  major	
  role	
  obligations	
  at	
  work,	
  
school,	
  or	
  home	
  (e.g.	
  repeated	
  absences	
  or	
  poor	
  work	
  performance	
  related	
  to	
  substance	
  use,	
  
substance	
  related	
  absences,	
  suspension,	
  or	
  expulsions	
  from	
  school;	
  neglect	
  of	
  children	
  or	
  
household).	
  	
  

(2)	
  Recurrent	
  substance	
  use	
  in	
  situations	
  in	
  which	
  it	
  is	
  physically	
  hazardous	
  (e.g.	
  driving	
  an	
  
automobile	
  or	
  operating	
  a	
  machine	
  when	
  impaired	
  by	
  substance	
  use).	
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(3)	
  Recurrent	
  substance	
  related	
  legal	
  problems	
  (e.g.	
  arrest	
  for	
  substance	
  related	
  disorder	
  
conduct).	
  	
  

(4)	
  Continued	
  substance	
  use	
  despite	
  having	
  persistent	
  or	
  recurrent	
  social	
  or	
  interpersonal	
  
problems	
  caused	
  or	
  exacerbated	
  by	
  effects	
  of	
  substance	
  (e.g.	
  arguments	
  with	
  spouse	
  about	
  
consequences	
  of	
  intoxication,	
  physical	
  fights).	
  	
  

B.	
  Symptoms	
  have	
  never	
  met	
  the	
  criteria	
  for	
  substance	
  dependence	
  for	
  this	
  class	
  of	
  substance.	
  	
  

When	
  talking	
  about	
  the	
  gateway	
  theory,	
  the	
  Institute	
  of	
  Medicine	
  (Joy	
  et	
  al.	
  1999)	
  pointed	
  out	
  that	
  it	
  is	
  
necessary	
  to	
  differentiate	
  between	
  use	
  and	
  dependency	
  or	
  abuse	
  to	
  draw	
  the	
  right	
  conclusions	
  from	
  given	
  
data:	
  	
  

"Many	
   of	
   the	
   data	
   on	
   which	
   the	
   gateway	
   theory	
   is	
   based	
   do	
   not	
   measure	
   dependence;	
  
instead,	
  they	
  measure	
  use	
  -­‐‑even	
  once-­‐‑	
  only	
  use.	
  Thus,	
  they	
  show	
  only	
  that	
  marijuana	
  users	
  
are	
  more	
  likely	
  to	
  use	
  other	
  illicit	
  drugs	
  (even	
  if	
  only	
  once)	
  than	
  are	
  people	
  who	
  never	
  use	
  
marijuana,	
  not	
  that	
  they	
  become	
  dependent	
  or	
  even	
  frequent	
  users.	
  The	
  authors	
  of	
  these	
  
studies	
   are	
   careful	
   to	
   point	
   out	
   that	
   their	
   data	
   should	
   not	
   be	
   used	
   as	
   evidence	
   of	
   an	
  
inexorable	
  causal	
  progression;	
  rather	
  they	
  note	
  that	
   identifying	
  stage-­‐‑based	
  user	
  groups	
  
makes	
  it	
  possible	
  to	
  identify	
  the	
  specific	
  risk	
  factors	
  that	
  predict	
  movement	
  from	
  one	
  stage	
  
of	
  drug	
  use	
  to	
  the	
  next	
  -­‐‑the	
  real	
  issue	
  in	
  the	
  gateway	
  discussion[171]."	
  	
  	
  

Modern	
  epidemiological	
  studies	
  have	
  shown	
  that	
  many	
  people	
  who	
  use	
  Cannabis	
  do	
  not	
  differ	
  from	
  other	
  
people,	
  that	
  they	
  do	
  not	
  abuse	
  the	
  drug	
  but	
  use	
  it.	
  A	
  survey	
  of	
  15,000	
  British	
  children	
  aged	
  14	
  and	
  15	
  
found	
  that	
  young	
  people	
  with	
  high	
  self-­‐‑esteem	
  are	
  more	
  likely	
  to	
  take	
  illicit	
  drugs	
  than	
  those	
  whose	
  self-­‐‑
confidence	
  is	
  low	
  (Observer	
  of	
  11	
  February	
  2001).	
  The	
  results	
  contradict	
  the	
  concept	
  that	
  drug	
  use	
  is	
  
most	
  prevalent	
  among	
  anxious	
  or	
  insecure	
  youth	
  looking	
  for	
  an	
  escape	
  from	
  poor	
  conditions	
  or	
  a	
  way	
  to	
  
feel	
  better	
  about	
  themselves.	
  Heather	
  Ashton,	
  a	
  professor	
  of	
  pharmacology	
  at	
  Newcastle	
  University,	
  said	
  
that	
  the	
  results	
  of	
  the	
  survey	
  did	
  not	
  surprise	
  her:	
  "Students	
  all	
  report	
  they	
  take	
  drugs	
  for	
  pleasure	
  and	
  
that	
  it	
  has	
  nothing	
  to	
  do	
  with	
  anxiety	
  or	
  stress.	
  Years	
  ago	
  young	
  people	
  who	
  take	
  drugs	
  were	
  seen	
  as	
  
psychotic	
  or	
  low	
  risk-­‐‑takers.	
  Now	
  that	
  is	
  not	
  the	
  case."	
  	
  

A	
  report	
  published	
  by	
  the	
  Institute	
  of	
  Medicine	
  provides	
  an	
  equally	
  clear	
  assessment	
  of	
  contemporary	
  
scientific	
  standards	
  for	
  defining	
  drug	
  use,	
  abuse,	
  and	
  dependency.	
  The	
  report	
  "Pathways	
  of	
  Addiction,	
  
Opportunities	
  in	
  Drug	
  Abuse	
  Research"	
  was	
  published	
  in	
  1996.	
  According	
  to	
  its	
  introduction:	
  	
  

"The	
  report	
  employs	
  the	
  standard	
  three-­‐‑stage	
  conceptualization	
  of	
  drug-­‐‑taking	
  behavior	
  
that	
   applies	
   to	
   all	
   psychoactive	
   drugs,	
   whether	
   licit	
   of	
   illicit.	
   Each	
   stage	
   -­‐‑-­‐‑	
   use,	
   abuse,	
  
dependence	
  -­‐‑-­‐‑	
  is	
  marked	
  by	
  higher	
  levels	
  of	
  use	
  and	
  increasing	
  serious	
  consequences.	
  Thus,	
  
when	
  the	
  report	
  refers	
  to	
  the	
  "use"	
  of	
  drugs,	
  the	
  term	
  is	
  usually	
  employed	
  in	
  a	
  narrow	
  sense	
  
to	
  distinguish	
  it	
  from	
  intensified	
  patterns	
  of	
  use.	
  Conversely,	
  the	
  term	
  "abuse"	
  is	
  used	
  to	
  refer	
  
to	
   any	
   harmful	
   use,	
   irrespective	
   of	
  whether	
   the	
   behavior	
   constitutes	
   a	
   "disorder"	
   in	
   the	
  
DSM-­‐‑IV	
  diagnostic	
  nomenclature.	
  .	
  .	
  .	
  It	
  bears	
  emphasizing	
  that	
  adverse	
  consequences	
  can	
  
be	
  associated	
  with	
  patterns	
  of	
  drug	
  use	
  that	
  do	
  not	
  amount	
  to	
  abuse	
  or	
  dependence	
  in	
  a	
  
clinical	
  sense,	
  although	
  the	
  focus	
  of	
  this	
  report	
  and	
  the	
  committee's	
  recommendations	
  is	
  on	
  
the	
   more	
   intensified	
   patterns	
   of	
   use	
   (i.e,	
   abuse	
   and	
   dependence)	
   since	
   they	
   cause	
   the	
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majority	
  of	
  serious	
  consequences."	
  (Committee	
  on	
  Opportunities	
  in	
  Drug	
  Abuse	
  Research,	
  
1996)	
  	
  

The	
  findings	
  above	
  clarify	
  marijuana’s	
  abuse	
  potential	
  relative	
  to	
  other	
  drugs;	
  the	
  use	
  of	
  more	
  dangerous	
  
drugs	
  is	
  not	
  a	
  significant	
  risk	
  for	
  most	
  individuals	
  whose	
  consumption	
  of	
  marijuana	
  can	
  be	
  described	
  as	
  
use	
  rather	
  than	
  abuse	
  or	
  dependence.	
  These	
  findings	
  affirm	
  that	
  medical	
  users	
  of	
  marijuana	
  are	
  not	
  at	
  risk	
  
to	
  use	
  of	
  other	
  illicit	
  drugs	
  due	
  to	
  their	
  regular	
  use	
  of	
  Cannabis.	
  	
  

	
  

The	
  College	
  on	
  the	
  Problems	
  on	
  Drug	
  Dependence	
  recognizes	
  that	
  marijuana	
  is	
  not	
  a	
  harmless	
  drug,	
  but	
  
they	
  note	
  a	
  basis	
  for	
  distinguishing	
  marijuana	
  from	
  drugs	
  such	
  as	
  cocaine	
  and	
  heroin.	
  They	
  also	
  note	
  that	
  
serious	
  questions	
  have	
  been	
  raised	
  as	
  to	
  whether	
  marijuana	
  is	
  sufficiently	
  dangerous	
  to	
  justify	
  criminal	
  
sanctions,	
  and	
  are	
  critical	
  of	
  DEA’s	
  irrational	
  scheduling	
  decisions	
  with	
  respect	
  to	
  marijuana:	
  	
  

"Despite	
   these	
   significant	
   adverse	
   effects,	
   questions	
   have	
   been	
   raised	
   by	
   various	
  
investigative	
  commissions	
  about	
  whether	
  the	
  social	
  costs	
  associated	
  with	
  the	
  prohibition	
  of	
  
marijuana	
   are	
   warranted	
   by	
   its	
   actual	
   harm	
   to	
   individuals	
   and	
   society,	
   and	
   especially	
  
whether	
  imprisonment	
  for	
  mere	
  possession	
  unaccompanied	
  by	
  other	
  crimes	
  -­‐‑-­‐‑	
  the	
  law	
  in	
  
some	
  states	
  -­‐‑-­‐‑	
  is	
  appropriate.	
  It	
  can	
  be	
  argued	
  that	
  placing	
  marijuana	
  in	
  the	
  same	
  category	
  
as	
  heroin	
  and	
  cocaine	
  also	
  sends	
  a	
  counterproductive	
  message	
  because	
  it	
  erases	
  distinctions	
  
among	
   drugs	
  with	
   very	
   different	
   degrees	
   of	
   hazard."	
   (College	
   on	
   the	
   Problems	
   of	
   Drug	
  
Dependence	
  Annual	
  Meeting,	
  1997).	
  	
  

	
  

Gorman	
  (2002)	
  uses	
  data	
  from	
  several	
  prospective	
  longitudinal	
  studies	
  (N=	
  3206)	
  to	
  examine	
  the	
  
association	
  between	
  three	
  psychological	
  constructs	
  on	
  the	
  use,	
  misuse,	
  and	
  abuse	
  of	
  marijuana	
  –	
  
providing	
  an	
  example	
  of	
  research	
  and	
  analytical	
  strategies	
  that	
  incorporate	
  the	
  distinctions	
  discussed	
  
above[444].	
  Many	
  drug	
  users	
  not	
  only	
  do	
  not	
  move	
  on	
  to	
  more	
  dangerous	
  drugs,	
  many	
  of	
  them	
  also	
  stop	
  
using	
  drugs	
  on	
  their	
  own	
  as	
  they	
  age.	
  	
  

“[This	
  research]	
  examined	
  patterns	
  of	
  illicit	
  drug	
  use,	
  abuse,	
  and	
  remission	
  over	
  a	
  25-­‐‑year	
  period	
  and	
  
recent	
  treatment	
  use.	
  .	
  .	
  .[utilizing]	
  Retrospectively	
  obtained	
  year-­‐‑to-­‐‑year	
  measures	
  from	
  the	
  1996-­‐‑1997	
  
survey	
  included	
  use	
  and	
  remission	
  of	
  sedatives,	
  stimulants,	
  marijuana,	
  cocaine,	
  and	
  opiates,	
  as	
  well	
  as	
  
substance	
  abuse	
  and	
  psychiatric	
  treatment	
  use.	
  .	
  .	
  .	
  Most	
  drug	
  abusers	
  who	
  had	
  started	
  using	
  drugs	
  by	
  
their	
  early	
  20s	
  appeared	
  to	
  gradually	
  achieve	
  remission.	
  Spontaneous	
  remission	
  was	
  the	
  rule	
  rather	
  
than	
  the	
  exception.	
  Nonetheless,	
  considerable	
  unmet	
  needs	
  existed	
  for	
  those	
  who	
  had	
  continued	
  use	
  into	
  
middle	
  age[447,448].”	
  	
  

	
  

Abuse	
  of	
  Cannabis	
  	
  

Several	
  studies	
  demonstrate	
  that	
  abuse	
  rates	
  for	
  Cannabis	
  are	
  lower	
  than	
  rates	
  for	
  other	
  common	
  
drugs.	
  Cannabis	
  use	
  is	
  usually	
  not	
  problematic	
  use	
  and	
  Cannabis	
  users	
  usually	
  have	
  no	
  social	
  problems,	
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which	
  can	
  be	
  attributed	
  to	
  Cannabis.	
  The	
  abuse	
  potential	
  of	
  Cannabis	
  is	
  insufficient	
  to	
  justify	
  prohibition	
  
of	
  medical	
  use.	
  	
  

Several	
  studies	
  demonstrate	
  that	
  abuse	
  rates	
  for	
  Cannabis	
  are	
  lower	
  than	
  rates	
  for	
  other	
  common	
  drugs.	
  
Cannabis	
  use	
  is	
  usually	
  not	
  problematic	
  use	
  and	
  Cannabis	
  users	
  usually	
  have	
  no	
  social	
  problems,	
  which	
  
can	
  be	
  attributed	
  to	
  Cannabis.	
  The	
  abuse	
  potential	
  of	
  Cannabis	
  is	
  insufficient	
  to	
  justify	
  prohibition	
  of	
  
medical	
  use.	
  	
  

In	
  a	
  sample	
  of	
  10,641	
  Australians	
  aged	
  18	
  years	
  and	
  older,	
  2.2%	
  of	
  adults	
  were	
  diagnosed	
  with	
  DSM-­‐‑IV	
  
Cannabis	
  use	
  disorder,	
  comprising	
  Cannabis	
  dependence	
  (1.5%)	
  and	
  Cannabis	
  abuse	
  (0.7%)[445].	
  In	
  this	
  
sample,	
  21%	
  of	
  Cannabis	
  users	
  met	
  criteria	
  for	
  Cannabis	
  dependence	
  and	
  10.7%	
  for	
  abuse.	
  Thus,	
  there	
  
were	
  a	
  considerable	
  number	
  of	
  Cannabis	
  users	
  in	
  this	
  sample	
  with	
  substance	
  use	
  disorders	
  without	
  being	
  
dependent.	
  In	
  this	
  sample,	
  Cannabis	
  dependence	
  was	
  twice	
  as	
  likely	
  to	
  occur	
  as	
  Cannabis	
  abuse.	
  	
  

Most	
  Cannabis	
  use	
  is	
  not	
  problematic	
  even	
  for	
  adolescents.	
  In	
  a	
  survey	
  of	
  2641	
  UK	
  school	
  students	
  aged	
  
15-­‐‑16	
  years,	
  201	
  students	
  reported	
  having	
  used	
  Cannabis	
  40	
  times	
  or	
  more.	
  They	
  were	
  examined	
  using	
  
cluster	
  analysis	
  and	
  also	
  compared	
  to	
  other	
  students.	
  	
  

"Three	
  clusters	
  of	
  heavy	
  cannabis	
  users	
  emerged.	
  The	
  smallest	
  was	
  largely	
  distinguished	
  by	
  
antisocial	
  behaviour.	
  Another	
  cluster	
  were	
  clearly	
  unhappy,	
  with	
  little	
  support	
  from	
  parents	
  
and	
  friends,	
  high	
  levels	
  of	
  depressed	
  mood	
  and	
  low	
  levels	
  of	
  self-­‐‑esteem.	
  The	
  largest	
  cluster	
  
were	
  'ordinary'	
  and	
  had	
  little	
  to	
  distinguish	
  them	
  apart	
  from	
  a	
  belief	
  that	
  their	
  environment	
  
was	
   stable	
   and	
   predictable	
   and	
   that	
   society's	
   rules	
   should	
   be	
   obeyed.	
   Although	
   clear	
  
relationships	
  emerged	
  between	
  heavy	
  cannabis	
  use	
  and	
  heavy	
  use	
  of	
  other	
  substances,	
  the	
  
'ordinary'	
  cluster	
  of	
  heavy	
  cannabis	
  users	
  were	
  less	
  likely	
  than	
  the	
  others	
  to	
  have	
  used	
  other	
  
illicit	
   drugs.	
   It	
   is	
   therefore	
   concluded	
   that	
   teenage	
   heavy	
   cannabis	
   users	
   have	
   varied	
  
motivations	
  and	
  contexts	
  for	
  their	
  usage.	
  They	
  should	
  not	
  be	
  seen	
  as	
  a	
  homogeneous	
  group	
  
and	
  many	
  do	
  not	
  appear	
  to	
  use	
  other	
  illicit	
  drugs[449]."	
  

	
  

Often	
  Cannabis	
  users	
  are	
  treated	
  as	
  a	
  homogeneous	
  group,	
  usually	
  when	
  attempting	
  to	
  analyze	
  a	
  
correlation	
  with	
  the	
  use	
  of	
  other	
  drugs,	
  with	
  mental	
  illnesses	
  (depression,	
  schizophrenia),	
  or	
  to	
  find	
  
predictors	
  for	
  a	
  certain	
  development	
  (e.g.	
  Griffin	
  et	
  al.	
  2002,	
  Degenhardt	
  et	
  al.	
  2001).	
  Degenhardt	
  et	
  al.	
  
(2001)	
  analyzed	
  relationships	
  between	
  alcohol,	
  Cannabis	
  and	
  tobacco	
  and	
  indicators	
  of	
  mental	
  health	
  
problems[450].	
  Alcohol	
  users	
  had	
  lower	
  rates	
  of	
  affective	
  and	
  anxiety	
  disorders	
  than	
  non-­‐‑users	
  of	
  alcohol,	
  
while	
  those	
  meeting	
  criteria	
  for	
  alcohol	
  dependence	
  had	
  the	
  highest	
  rates.	
  Tobacco	
  and	
  Cannabis	
  use	
  
were	
  both	
  associated	
  with	
  increased	
  rates	
  of	
  all	
  mental	
  health	
  problems	
  examined.	
  	
  

However,	
  after	
  controlling	
  for	
  demographics,	
  neuroticism	
  and	
  other	
  drug	
  use,	
  Cannabis	
  was	
  not	
  
associated	
  with	
  anxiety	
  or	
  affective	
  disorders.	
  Alcohol	
  dependence	
  and	
  tobacco	
  use	
  remained	
  associated	
  
with	
  both	
  of	
  these	
  indicators	
  of	
  mental	
  health.	
  All	
  three	
  types	
  of	
  drug	
  use	
  were	
  associated	
  with	
  higher	
  
rates	
  of	
  other	
  substance	
  use	
  problems,	
  with	
  Cannabis	
  having	
  the	
  strongest	
  association.	
  It	
  should	
  be	
  noted	
  
that	
  researchers	
  differentiated	
  alcohol	
  use	
  and	
  alcohol	
  dependence	
  and	
  found	
  very	
  different	
  results,	
  while	
  
no	
  such	
  differentiation	
  was	
  made	
  for	
  Cannabis.	
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It	
  is	
  well	
  established	
  that	
  most	
  users	
  of	
  legal	
  drugs,	
  notably	
  alcohol,	
  tobacco	
  and	
  caffeine,	
  control	
  their	
  use	
  
and	
  are	
  not	
  generally	
  considered	
  to	
  be	
  abusing	
  the	
  drug.	
  It	
  appears	
  from	
  cluster	
  analyses	
  that	
  this	
  is	
  also	
  
the	
  case	
  with	
  Cannabis	
  and	
  that	
  studies,	
  which	
  do	
  not	
  use	
  cluster	
  analyses	
  and	
  do	
  not	
  distinguish	
  use	
  from	
  
problematic	
  use	
  will	
  overlook	
  relevant	
  information.	
  	
  

The	
  associations	
  that	
  are	
  found	
  with	
  Cannabis	
  have	
  also	
  been	
  found	
  with	
  legal	
  drugs.	
  Degenhardt	
  and	
  Hall	
  
(2001)	
  examined	
  the	
  comorbidity	
  between	
  tobacco	
  use,	
  substance-­‐‑use	
  disorders	
  and	
  mental	
  health	
  
problems	
  among	
  Australian	
  adults	
  aged	
  18	
  years	
  and	
  over[451].	
  	
  DSM-­‐‑	
  IV	
  diagnoses	
  of	
  substance	
  use,	
  
anxiety,	
  and	
  affective	
  disorders	
  were	
  derived	
  using	
  the	
  Composite	
  International	
  Diagnostic	
  Interview	
  
(CIDI).	
  Other	
  measures	
  included	
  a	
  screener	
  for	
  psychosis	
  and	
  measures	
  of	
  psychological	
  distress	
  and	
  
disability.	
  Researchers	
  found	
  that	
  current	
  tobacco	
  use	
  was	
  strongly	
  associated	
  with	
  abuse/dependence	
  
upon	
  alcohol,	
  Cannabis,	
  and	
  other	
  substances,	
  and	
  with	
  higher	
  rates	
  of	
  anxiety	
  and	
  affective	
  disorders.	
  
Current	
  smokers	
  were	
  more	
  likely	
  to	
  screen	
  positively	
  for	
  psychosis	
  and	
  reported	
  greater	
  psychological	
  
distress	
  and	
  disability	
  than	
  non-­‐‑smokers	
  and	
  persons	
  who	
  had	
  never	
  smoked.	
  These	
  higher	
  rates	
  of	
  other	
  
problems	
  were	
  not	
  explained	
  by	
  differences	
  in	
  demographic	
  characteristics,	
  neuroticism	
  scores,	
  or	
  by	
  use	
  
of	
  other	
  drugs.	
  The	
  authors	
  concluded:	
  	
  

"Current	
  tobacco	
  use	
  is	
  associated	
  with	
  a	
  range	
  of	
  other	
  substance-­‐‑use	
  
and	
  mental	
  health	
  problems.	
  These	
  are	
  likely	
  to	
  reduce	
  the	
  success	
  of	
  
attempts	
  to	
  quit	
  smoking.	
  The	
  presence	
  of	
  these	
  other	
  problems	
  needs	
  
to	
  be	
  considered	
  when	
  considering	
  smoking-­‐‑cessation	
  treatment,	
  and	
  
further	
  research	
  may	
  provide	
  information	
  on	
  more	
  effective	
  treatment	
  
strategies	
   for	
   persons	
   with	
   co-­‐‑existing	
   substance-­‐‑use	
   and	
   mental	
  
health	
  problems."	
  	
  

	
  

Another	
  article	
  by	
  Degenhardt	
  et	
  al.	
  found	
  that	
  psychosis	
  in	
  a	
  sample	
  of	
  6,722	
  Australian	
  adults	
  were	
  
associated	
  with	
  the	
  regular	
  use	
  of	
  tobacco,	
  alcohol,	
  Cannabis	
  and	
  opiates[450].	
  	
  

"Ninety-­‐‑nine	
  persons	
  (1.4%)	
  screened	
  positively	
  for	
  psychosis.	
  Regular	
  tobacco,	
  alcohol	
  and	
  
cannabis	
  use	
  were	
  much	
  more	
  common	
  among	
  persons	
  screening	
  positively,	
  as	
  were	
  alcohol,	
  
cannabis	
  and	
  other	
  drug	
  use	
  disorders.	
  Among	
  alcohol	
  and	
  cannabis	
  users,	
  psychosis	
  'cases'	
  
were	
  much	
  more	
  likely	
  to	
  be	
  dependent.	
  Ordinal	
  logistic	
  regressions	
  revealed	
  that	
  regular	
  
tobacco	
  use,	
  cannabis	
  and	
  alcohol	
  dependence,	
  and	
  opiate	
  abuse	
  were	
  predictors	
  of	
  psychosis	
  
scores[450]."	
  	
  

	
  

For	
  marijuana,	
  even	
  simple	
  associations	
  between	
  an	
  undifferentiated	
  group	
  of	
  users	
  and	
  commonly	
  
believed	
  attributes,	
  for	
  example	
  that	
  Cannabis	
  users	
  are	
  not	
  ambitious	
  in	
  sports	
  or	
  at	
  work,	
  cannot	
  
generally	
  be	
  established.	
  The	
  French	
  Monitoring	
  Centre	
  for	
  Drugs	
  and	
  Drug	
  Addictions	
  (OFDT)	
  conducted	
  
a	
  national	
  school	
  survey	
  on	
  the	
  relationship	
  between	
  sporting	
  activities	
  and	
  alcohol,	
  cigarette	
  and	
  
Cannabis	
  use	
  among	
  adolescents[452].	
  Respondents	
  were	
  asked	
  confidentially	
  by	
  self-­‐‑administered	
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questionnaire	
  (pen	
  and	
  paper)	
  about	
  their	
  use	
  of	
  licit	
  and	
  illicit	
  drugs	
  and	
  life-­‐‑style	
  (including	
  sporting	
  
activities	
  outside	
  school:	
  hours	
  per	
  week,	
  registration	
  in	
  a	
  club,	
  type	
  of	
  sport).	
  	
  

The	
  U-­‐‑shaped	
  curve	
  between	
  the	
  intensity	
  of	
  physical	
  activities	
  and	
  licit	
  and	
  illicit	
  drug	
  use	
  appeared	
  not	
  
to	
  be	
  systematic.	
  It	
  depended	
  mainly	
  on	
  the	
  product	
  and	
  the	
  level	
  of	
  use.	
  It	
  only	
  remained	
  significant	
  for	
  
boys	
  and	
  heavy	
  smoking	
  once	
  gender	
  and	
  age	
  effect	
  were	
  taken	
  into	
  account.	
  The	
  results	
  stress	
  the	
  need	
  
to	
  control	
  for	
  age	
  and	
  gender	
  when	
  the	
  survey	
  participants	
  are	
  teenagers.	
  The	
  relationship	
  between	
  drug	
  
use	
  and	
  sporting	
  activity	
  also	
  depends	
  on	
  the	
  type	
  of	
  sport[452].	
  	
  

One	
  criteria	
  of	
  substance	
  abuse	
  deals	
  with	
  the	
  "failure	
  to	
  fulfill	
  major	
  role	
  obligations	
  at	
  work,	
  school,	
  or	
  
home."	
  There	
  are	
  several	
  studies	
  dealing	
  with	
  the	
  effects	
  of	
  Cannabis	
  use	
  on	
  school	
  and	
  work	
  
performance,	
  with	
  conflicting	
  results.	
  	
  

McDaniel	
  (1988)	
  analyzed	
  the	
  relationship	
  between	
  pre-­‐‑employment	
  drug	
  use	
  and	
  on-­‐‑the-­‐‑job	
  
performance	
  and	
  found	
  only	
  a	
  small	
  positive	
  correlation[453].	
  Blank	
  and	
  Fenton	
  (1989)	
  found	
  a	
  positive	
  
association	
  between	
  positive	
  pre-­‐‑employment	
  testing	
  for	
  marijuana	
  and	
  later	
  dismissals[454].	
  On	
  the	
  
other	
  side,	
  Parish	
  (1989)	
  did	
  not	
  find	
  any	
  relation	
  between	
  pre-­‐‑	
  employment	
  drug	
  testing	
  result	
  and	
  
performance	
  at	
  work[455].	
  Normand	
  et	
  al.	
  (1990)	
  did	
  not	
  find	
  any	
  association	
  between	
  drug	
  test	
  results	
  
and	
  subsequent	
  change	
  in	
  employment[456].	
  Zwerling	
  et	
  al.	
  (1990)	
  noted	
  a	
  positive	
  association	
  between	
  
Cannabis	
  use	
  and	
  change	
  of	
  occupation,	
  absenteeism	
  and	
  discipline	
  related	
  problems	
  at	
  work[457].	
  One	
  
year	
  later	
  they	
  reassessed	
  the	
  same	
  cohort	
  and	
  found	
  that	
  there	
  was	
  no	
  longer	
  an	
  association	
  between	
  
Cannabis	
  use	
  and	
  absence	
  from	
  work,	
  while	
  discipline-­‐‑related	
  problems	
  had	
  decreased[458].	
  These	
  
studies	
  relied	
  on	
  results	
  from	
  pre-­‐‑employment	
  drug	
  testing	
  and	
  suggest	
  that	
  only	
  a	
  minor	
  sub-­‐‑set	
  of	
  
Cannabis	
  users	
  suffers	
  from	
  problems	
  at	
  work.	
  	
  

A	
  study	
  by	
  Braun	
  et	
  al.	
  (2000)	
  demonstrated	
  that	
  the	
  Cannabis	
  effect	
  is	
  modulated	
  by	
  cultural	
  
aspects[459].	
  This	
  was	
  a	
  nearly	
  population	
  based	
  study	
  on	
  the	
  prospective	
  interrelationship	
  of	
  smoking,	
  
alcohol	
  intake,	
  marijuana	
  use,	
  and	
  educational	
  and	
  occupational	
  attainment	
  of	
  black	
  and	
  white	
  young	
  
adults.	
  Researchers	
  used	
  data	
  from	
  the	
  U.S.	
  CARDIA	
  study	
  (Coronary	
  Artery	
  Risk	
  Development	
  in	
  Young	
  
Adults),	
  which	
  involved	
  5,115	
  persons	
  18-­‐‑30	
  years	
  of	
  age	
  during	
  the	
  1985-­‐‑86	
  period,	
  who	
  were	
  
reevaluated	
  in	
  1987/88,	
  1990/91,	
  1992/93	
  and	
  1995.	
  At	
  the	
  start	
  of	
  the	
  study,	
  28.0%	
  stated	
  that	
  they	
  
had	
  used	
  Cannabis	
  in	
  the	
  past	
  month.	
  In	
  the	
  following	
  10	
  years,	
  Cannabis	
  use	
  was	
  negatively	
  associated	
  
with	
  completion	
  of	
  college.	
  However,	
  this	
  negative	
  association	
  was	
  only	
  found	
  in	
  the	
  younger	
  sub-­‐‑set	
  aged	
  
18-­‐‑24	
  years	
  at	
  the	
  start	
  of	
  the	
  study,	
  while	
  in	
  the	
  older	
  sub-­‐‑set	
  there	
  was	
  only	
  a	
  negative	
  association	
  
between	
  tobacco	
  use	
  and	
  college	
  completion.	
  Associations	
  of	
  substance	
  use	
  with	
  occupational	
  measures	
  
were	
  dependent	
  on	
  skin	
  color.	
  

"In	
  Whites,	
  marijuana	
  use	
  was	
  associated	
  with	
  less	
  prestigious	
  occupations	
  
and	
  lower	
  family	
  income,	
  while	
  smoking	
  was	
  unrelated	
  and	
  moderate	
  daily	
  
drinking	
  was	
  positively	
  associated.	
  In	
  Blacks,	
  marijuana	
  use	
  was	
  generally	
  
unrelated	
   to	
   occupational	
   measures,	
   while	
   smoking	
   and	
   daily	
   alcohol	
  
consumption	
  were	
  negatively	
  associated{Braun:2000jd}."	
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Another	
  criteria	
  of	
  substance	
  abuse	
  deals	
  with	
  "recurrent	
  substance	
  use	
  in	
  situation	
  in	
  which	
  it	
  is	
  
physically	
  hazardous	
  (e.g.	
  driving	
  an	
  automobile	
  or	
  operating	
  a	
  machine	
  when	
  impaired	
  by	
  substance	
  
use)."	
  Culpability	
  studies	
  provide	
  the	
  best	
  data	
  on	
  the	
  problems	
  Cannabis	
  can	
  cause	
  in	
  the	
  context	
  of	
  
driving.	
  This	
  method	
  studies	
  crashes	
  post	
  hoc	
  based	
  upon	
  information	
  (usually	
  from	
  coroners	
  and/or	
  
police	
  data)	
  about	
  the	
  causative	
  factors	
  of	
  a	
  crash	
  and	
  blood	
  analyzes	
  on	
  drugs.	
  Examination	
  of	
  these	
  
causative	
  factors	
  permits	
  the	
  researchers	
  to	
  apportion	
  a	
  score	
  for	
  each	
  crash-­‐‑involved	
  driver	
  to	
  
determine	
  culpability	
  for	
  the	
  crash.	
  Although	
  there	
  are	
  some	
  differences	
  between	
  studies,	
  these	
  scores	
  
classify	
  each	
  driver	
  as	
  "culpable",	
  or	
  "not	
  culpable"	
  for	
  the	
  crash.	
  The	
  cases	
  are	
  then	
  divided	
  into	
  groups	
  
according	
  to	
  the	
  results	
  of	
  the	
  blood	
  analysis.	
  Those	
  drivers	
  who	
  had	
  no	
  detectable	
  drugs	
  in	
  blood	
  
constitute	
  the	
  control	
  group.	
  A	
  recent	
  analyzes	
  summarizes:	
  	
  

	
  

"To	
  date	
   (September	
  1999),	
   seven	
   studies	
  using	
  culpability	
  analysis	
  have	
  been	
   reported,	
  
involving	
  a	
  total	
  of	
  7,934	
  drivers.	
  Alcohol	
  was	
  detected	
  as	
  the	
  only	
  drug	
  in	
  1,785	
  drivers	
  and	
  
together	
  with	
  cannabis	
  in	
  390	
  drivers.	
  Cannabis	
  was	
  detected	
  in	
  684	
  drivers	
  and	
  in	
  294	
  of	
  
these	
  was	
  the	
  only	
  drug	
  detected.	
  (...)	
  Using	
  the	
  culpability	
  analysis	
  method	
  the	
  dominant	
  
role	
  of	
  alcohol	
   in	
  motor	
  vehicle	
  accidents	
   is	
  clearly	
  demonstrated,	
  confirming	
  the	
  results	
  
with	
  the	
  case-­‐‑control	
  method.	
  	
  The	
  results	
  to	
  date	
  of	
  crash	
  culpability	
  studies	
  have	
  failed	
  to	
  
demonstrate	
   that	
   drivers	
   with	
   cannabinoids	
   in	
   blood	
   are	
   significantly	
  more	
   likely	
   than	
  
drug-­‐‑free	
  drivers	
  to	
  be	
  culpable	
  in	
  road	
  crashes[460]".	
  	
  

If	
  urine	
  instead	
  of	
  blood	
  is	
  analyzed,	
  predominantly	
  drivers	
  with	
  regular	
  Cannabis	
  use	
  will	
  be	
  found	
  and	
  
not	
  those	
  actually	
  impaired	
  since	
  Cannabis	
  use	
  can	
  be	
  detected	
  for	
  some	
  weeks	
  in	
  the	
  urine	
  of	
  heavy	
  
users.	
  In	
  a	
  U.S.	
  study	
  with	
  414	
  injured	
  drivers,	
  32	
  of	
  the	
  urine	
  samples	
  were	
  positive	
  for	
  at	
  least	
  one	
  
potentially	
  impairing	
  drug[461].	
  Marijuana	
  was	
  detected	
  most	
  frequently	
  (17%),	
  surpassing	
  alcohol	
  
(14%).	
  Compared	
  with	
  drug-­‐‑	
  and	
  alcohol-­‐‑free	
  drivers,	
  the	
  odds	
  of	
  crash	
  responsibility	
  were	
  higher	
  in	
  
drivers	
  testing	
  positive	
  for	
  alcohol	
  alone	
  (odds	
  radio	
  [OR]	
  =	
  3.2)	
  and	
  in	
  drivers	
  testing	
  positive	
  for	
  alcohol	
  
in	
  combination	
  with	
  other	
  drugs	
  (OR	
  =	
  3.5).	
  Marijuana	
  alone	
  was	
  not	
  associated	
  with	
  crash	
  responsibility	
  
(OR	
  =	
  1.1).	
  In	
  a	
  multivariate	
  analysis,	
  controlling	
  for	
  age,	
  gender,	
  seat	
  belt	
  use,	
  and	
  other	
  confounding	
  
variables,	
  only	
  alcohol	
  predicted	
  crash	
  responsibility.	
  Researchers	
  concluded:	
  

"Alcohol	
  remains	
  the	
  dominant	
  drug	
  associated	
  with	
  injury-­‐‑	
  producing	
  traffic	
  crashes.	
  Marijuana	
  is	
  
often	
  detected,	
  but	
  in	
  the	
  absence	
  of	
  alcohol,	
  it	
  is	
  not	
  associated	
  with	
  crash	
  responsibility[461]."	
  

The	
  first	
  controlled,	
  population	
  based	
  study	
  on	
  accidents	
  on	
  Cannabis	
  users	
  compared	
  to	
  non-­‐‑	
  users	
  was	
  
conducted	
  by	
  Braun	
  et	
  al.	
  (1998)	
  in	
  the	
  U.S.	
  Researchers	
  and	
  compared	
  4,462	
  individuals	
  with	
  different	
  
Cannabis	
  use	
  status	
  (never,	
  former,	
  current	
  use)	
  with	
  regard	
  to	
  frequency	
  of	
  injuries	
  within	
  three	
  
years[462].	
  Participants	
  were	
  randomly	
  selected	
  from	
  64,862	
  patients	
  of	
  a	
  health	
  maintenance	
  program	
  
aged	
  15	
  to	
  49	
  years.	
  All	
  injuries	
  independently	
  of	
  cause	
  and	
  severity	
  were	
  included.	
  A	
  total	
  of	
  2,524	
  
accident	
  victims	
  were	
  treated	
  outpatient,	
  22	
  were	
  treated	
  inpatient	
  and	
  3	
  were	
  fatalities.	
  There	
  was	
  no	
  
association	
  between	
  Cannabis	
  use	
  and	
  injuries.	
  	
  

The	
  abuse	
  potential	
  of	
  a	
  certain	
  substance	
  can	
  also	
  be	
  determined	
  from	
  the	
  variation	
  in	
  the	
  intensity	
  of	
  
use	
  over	
  the	
  course	
  of	
  several	
  years.	
  A	
  high	
  variability	
  in	
  intensity	
  indicates	
  a	
  weak	
  potential	
  for	
  



A	
  Sc ient i f i c 	
  Approach 	
   for 	
  Congress , 	
  Drug 	
  Enforcement 	
  Admin is tra t ion , 	
   and 	
  Department 	
  o f 	
   Jus t i ce 	
  

Americans 	
   for 	
  Safe 	
  Access 	
   	
  67	
  

dependency	
  and	
  abuse.	
  Von	
  Sydow	
  et	
  al.	
  (2001)	
  determined	
  incidence	
  and	
  patterns	
  of	
  the	
  course	
  of	
  
Cannabis	
  use	
  and	
  disorders	
  as	
  well	
  as	
  cohort	
  effects	
  in	
  a	
  community	
  sample	
  of	
  adolescents	
  and	
  young	
  
adults	
  (n=2,446)	
  aged	
  14-­‐‑24	
  years	
  at	
  the	
  outset	
  of	
  the	
  study[463].	
  Patterns	
  of	
  Cannabis	
  use,	
  abuse	
  and	
  
dependence	
  (DSM-­‐‑IV)	
  were	
  assessed	
  using	
  the	
  Composite	
  International	
  Diagnostic	
  Interview	
  (M-­‐‑CIDI).	
  
They	
  reported	
  the	
  following	
  results:	
  	
  

(1)	
  Cumulative	
  lifetime	
  incidence	
  for	
  Cannabis	
  use	
  (at	
  second	
  follow-­‐‑up):	
  47%;	
  5.5%	
  for	
  Cannabis	
  abuse,	
  
2.2%	
  for	
  dependence.	
  (2)	
  Men	
  used	
  and	
  abused	
  Cannabis	
  more	
  often	
  than	
  women.	
  (3)	
  The	
  majority	
  of	
  the	
  
older	
  participants	
  (18-­‐‑24	
  years	
  at	
  baseline)	
  had	
  reduced	
  their	
  Cannabis	
  use	
  at	
  follow-­‐‑up,	
  while	
  younger	
  
participants	
  (14-­‐‑17	
  years	
  at	
  baseline)	
  more	
  often	
  had	
  increased	
  their	
  use	
  and	
  developed	
  abuse	
  or	
  
dependence.	
  (4)	
  The	
  younger	
  birth	
  cohort	
  (born	
  1977-­‐‑1981)	
  tended	
  to	
  start	
  earlier	
  with	
  substance	
  
(ab)use	
  compared	
  to	
  the	
  older	
  birth	
  cohort	
  (1970-­‐‑1977).	
  (5)	
  Cannabis	
  use	
  was	
  associated	
  with	
  increasing	
  
rates	
  of	
  concomitant	
  use	
  of	
  other	
  licit	
  and	
  illicit	
  drugs.	
  The	
  authors	
  concluded:	
  	
  

	
  

"Cannabis	
  use	
  is	
  widespread	
  in	
  our	
  sample,	
  but	
  the	
  probability	
  of	
  developing	
  cannabis	
  
abuse	
  or	
  dependence	
  is	
  relatively	
  low	
  (8%).	
  The	
  natural	
  course	
  of	
  cannabis	
  use	
  is	
  quite	
  
variable:	
  about	
  half	
  of	
  all	
  cannabis	
  users	
  stopped	
  their	
  use	
  spontaneously	
  in	
  their	
  twenties,	
  
others	
  report	
  occasional	
  or	
  more	
  frequent	
  use	
  of	
  cannabis[464].”	
  

Felder	
  and	
  Glass	
  (2001)	
  explain	
  that	
  the	
  abuse	
  potential	
  of	
  Cannabis	
  is	
  not	
  sufficient	
  to	
  preclude	
  its	
  
medical	
  use[465].	
  Their	
  assessment	
  of	
  the	
  relative	
  abuse	
  potential	
  of	
  Cannabis	
  suggests	
  that	
  it	
  does	
  not	
  
have	
  the	
  high	
  potential	
  for	
  abuse	
  required	
  for	
  Schedule	
  I	
  or	
  II	
  status.	
  	
  

Much	
  of	
  the	
  political	
  and	
  public	
  objection	
  to	
  the	
  use	
  of	
  THC	
  or	
  Cannabis	
  as	
  a	
  therapy	
  centers	
  around	
  its	
  
abuse	
  potential	
  and	
  the	
  belief	
  by	
  some	
  that	
  it	
  serves	
  as	
  a	
  "gateway"	
  drug	
  leading	
  users	
  to	
  "harder"	
  drugs	
  
of	
  abuse.	
  Many	
  therapeutic	
  drugs	
  have	
  abuse	
  potential,	
  yet	
  this	
  does	
  not	
  invalidate	
  their	
  role	
  in	
  current	
  
therapies.	
  While	
  there	
  is	
  some	
  preliminary	
  evidence	
  for	
  cannabinoids	
  activating	
  the	
  reward	
  pathways	
  in	
  
the	
  brain,	
  most	
  investigators	
  have	
  failed	
  to	
  find	
  addictive	
  or	
  reinforcing	
  effects	
  of	
  cannabinoids	
  in	
  animal	
  
models[466].	
  Unlike	
  cocaine	
  or	
  heroin,	
  cannabinoid	
  agonists	
  produce	
  conditioned	
  place	
  aversion	
  even	
  at	
  
low	
  doses	
  and	
  anxiogenic	
  effects[467-­‐‑469].	
  	
  

Furthermore,	
  some	
  species	
  or	
  varieties	
  of	
  animals	
  will	
  not	
  self-­‐‑administer	
  cannabinoids	
  and	
  a	
  lack	
  of	
  
cross-­‐‑sensitization	
  between	
  cocaine	
  or	
  amphetamines	
  and	
  cannabinoids	
  has	
  also	
  been	
  
demonstrated[465,470-­‐‑475]	
  	
  

A	
  considerable	
  number	
  of	
  Cannabis	
  users	
  suffer	
  from	
  problems	
  that	
  meet	
  the	
  criteria	
  for	
  abuse.	
  However,	
  
the	
  large	
  majority	
  of	
  Cannabis	
  users	
  do	
  not	
  experience	
  any	
  relevant	
  problems	
  related	
  to	
  their	
  use.	
  When	
  
compared	
  to	
  legal	
  drugs,	
  abuse	
  problems	
  with	
  Cannabis	
  are	
  generally	
  less	
  severe.	
  The	
  abuse	
  of	
  Cannabis	
  
does	
  not	
  preclude	
  its	
  medical	
  use.	
  Relative	
  to	
  other	
  scheduled	
  drugs	
  Cannabis	
  does	
  not	
  have	
  a	
  high	
  
potential	
  for	
  abuse.	
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Cannabis	
  and	
  Dronabinol	
  	
  

There	
  is	
  growing	
  evidence	
  that	
  there	
  is	
  no	
  relevant	
  difference	
  in	
  subjective	
  effects	
  between	
  
(Schedule	
  III)	
  dronabinol	
  and	
  Cannabis.	
  Thus,	
  it	
  can	
  be	
  expected	
  that	
  the	
  abuse	
  liability	
  is	
  similar	
  for	
  both	
  
agents.	
  	
  

There	
  is	
  growing	
  evidence	
  that	
  there	
  is	
  no	
  relevant	
  difference	
  in	
  subjective	
  effects	
  between	
  (Schedule	
  III)	
  
dronabinol	
  and	
  Cannabis.	
  Thus,	
  it	
  can	
  be	
  expected	
  that	
  the	
  abuse	
  liability	
  is	
  similar	
  for	
  both	
  agents.	
  	
  

In	
  1999,	
  the	
  Drug	
  Enforcement	
  Administration	
  (DEA)	
  reclassified	
  dronabinol	
  (Marinol)	
  from	
  a	
  "Schedule	
  
II"	
  drug	
  to	
  the	
  less	
  restrictive	
  "Schedule	
  III"	
  category	
  according	
  to	
  the	
  Controlled	
  Substances	
  Act.	
  This	
  
essentially	
  means	
  that	
  instead	
  of	
  being	
  classified	
  with	
  drugs	
  like	
  morphine,	
  dronabinol	
  is	
  now	
  classified	
  
with	
  more	
  widely	
  used	
  drugs	
  like	
  codeine.	
  According	
  to	
  the	
  Associated	
  Press	
  of	
  July	
  3,	
  1999,	
  Barry	
  
McCaffrey,	
  director	
  of	
  the	
  White	
  House	
  Office	
  of	
  National	
  Drug	
  Control	
  Policy,	
  said	
  the	
  capsule	
  form	
  of	
  
dronabinol	
  is	
  the	
  "safe	
  and	
  proper	
  way"	
  to	
  make	
  components	
  of	
  marijuana	
  available	
  to	
  the	
  public	
  and	
  
"this	
  action	
  will	
  make	
  Marinol,	
  which	
  is	
  scientifically	
  proven	
  to	
  be	
  safe	
  and	
  effective	
  for	
  medical	
  use,	
  more	
  
widely	
  available"	
  	
  

There	
  are	
  not	
  many	
  direct	
  comparisons	
  of	
  the	
  subjective	
  and	
  medicinal	
  effects	
  of	
  Cannabis	
  and	
  dronabinol	
  
(THC,	
  Dronabinol).	
  Recent	
  experimental	
  research	
  has	
  shown	
  that	
  the	
  subjective	
  effects	
  of	
  Cannabis	
  and	
  
THC	
  are	
  very	
  similar[476].	
  The	
  authors	
  write:	
  	
  

"There	
  has	
  been	
  controversy	
  about	
  whether	
  the	
  subjective,	
  behavioral	
  or	
  therapeutic	
  effects	
  of	
  whole	
  
plant	
  marijuana	
  differ	
  from	
  the	
  effects	
  of	
  its	
  primary	
  active	
  ingredient,	
  Delta(9)-­‐‑
tetrahydrocannabinol	
  (THC).	
  However,	
  few	
  studies	
  have	
  directly	
  compared	
  the	
  effects	
  of	
  marijuana	
  
and	
  THC	
  using	
  matched	
  doses	
  administered	
  either	
  by	
  the	
  smoked	
  or	
  the	
  oral	
  form.	
  	
  

Two	
  studies	
  were	
  conducted	
  to	
  compare	
  the	
  subjective	
  effects	
  of	
  pure	
  THC	
  to	
  whole-­‐‑plant	
  marijuana	
  
containing	
  an	
  equivalent	
  amount	
  of	
  THC	
  in	
  normal	
  healthy	
  volunteers.	
  In	
  one	
  study	
  the	
  drugs	
  were	
  
administered	
  orally	
  and	
  in	
  the	
  other	
  they	
  were	
  administered	
  by	
  smoking.	
  	
  

In	
  each	
  study,	
  marijuana	
  users	
  (oral	
  study:	
  n=12,	
  smoking	
  study:	
  n=13)	
  participated	
  in	
  a	
  double-­‐‑
blind,	
  crossover	
  design	
  with	
  five	
  experimental	
  conditions:	
  a	
  low	
  and	
  a	
  high	
  dose	
  of	
  THC-­‐‑only,	
  a	
  low	
  
and	
  a	
  high	
  dose	
  of	
  whole-­‐‑plant	
  marijuana,	
  and	
  placebo.	
  In	
  the	
  oral	
  study,	
  the	
  drugs	
  were	
  
administered	
  in	
  brownies,	
  in	
  the	
  smoking	
  study	
  the	
  drugs	
  were	
  smoked.	
  Dependent	
  measures	
  
included	
  the	
  Addiction	
  Research	
  Center	
  Inventory,	
  the	
  Profile	
  of	
  Mood	
  States,	
  visual	
  analog	
  items,	
  
vital	
  signs,	
  and	
  plasma	
  levels	
  of	
  THC	
  and	
  11-­‐‑nor-­‐‑9-­‐‑carboxy-­‐‑THC.	
  

In	
  both	
  the	
  oral	
  study	
  and	
  the	
  smoking	
  study,	
  THC-­‐‑only	
  and	
  whole	
  plant	
  marijuana	
  produced	
  similar	
  
subjective	
  effects,	
  with	
  only	
  minor	
  differences.	
  	
  

These	
  results	
  support	
  the	
  idea	
  that	
  the	
  psychoactive	
  effects	
  of	
  marijuana	
  in	
  healthy	
  volunteers	
  are	
  
due	
  primarily	
  to	
  THC[476]”.	
  	
  

Since	
  the	
  abuse	
  potential	
  of	
  a	
  drug	
  is	
  mainly	
  attributed	
  to	
  its	
  subjective	
  effects	
  it	
  can	
  be	
  assumed	
  that	
  the	
  
abuse	
  potential	
  of	
  THC	
  and	
  Cannabis	
  are	
  quite	
  similar.	
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Clinical	
  research	
  has	
  also	
  demonstrated	
  similar	
  properties	
  of	
  THC	
  and	
  Cannabis	
  with	
  regard	
  to	
  
therapeutic	
  effects.	
  This	
  is	
  shown	
  in	
  the	
  data	
  from	
  marijuana	
  research	
  programs	
  on	
  the	
  anti-­‐‑emetic	
  effects	
  
of	
  marijuana	
  in	
  6	
  states	
  (Musty	
  &	
  Rossi	
  2001,	
  see	
  above),	
  where	
  patients	
  who	
  smoked	
  marijuana	
  
experienced	
  70-­‐‑100%	
  relief	
  from	
  nausea	
  and	
  vomiting,	
  and	
  those	
  who	
  used	
  the	
  THC	
  capsule	
  experienced	
  
76-­‐‑88%	
  relief[261].	
  In	
  the	
  study	
  by	
  Abrams	
  et	
  al.	
  (2002)	
  that	
  investigated	
  the	
  interaction	
  of	
  smoked	
  
Cannabis	
  and	
  dronabinol	
  (THC)	
  with	
  HIV	
  medication,	
  very	
  similar	
  effects	
  were	
  observed	
  with	
  regard	
  to	
  
weight	
  gain.	
  The	
  participants	
  had	
  been	
  divided	
  into	
  three	
  groups,	
  with	
  one	
  set	
  smoking	
  Cannabis	
  (3.95%	
  
THC),	
  another	
  taking	
  oral	
  dronabinol	
  capsules	
  (3x2.5	
  mg	
  daily),	
  and	
  a	
  third	
  taking	
  oral	
  placebo	
  capsules.	
  
Researchers	
  found	
  that	
  those	
  using	
  dronabinol	
  (THC)	
  or	
  Cannabis	
  experienced	
  significant	
  increases	
  in	
  
caloric	
  intake	
  and	
  gained	
  an	
  average	
  of	
  3.5	
  kg	
  (marijuana	
  group)	
  and	
  3.2	
  kg.	
  (THC	
  group)	
  compared	
  to	
  1.3	
  
kg	
  in	
  the	
  placebo	
  group.	
  There	
  was	
  no	
  significant	
  difference	
  between	
  Cannabis	
  and	
  THC	
  with	
  regard	
  to	
  
side	
  effects	
  and	
  benefits.	
  	
  

	
  

Leo	
  Hollister	
  stated	
  in	
  a	
  recent	
  review	
  on	
  the	
  medical	
  use	
  of	
  Cannabis:	
  	
  

"Marinol	
  or	
  dronabinol,	
  is	
  available	
  for	
  treating	
  nausea	
  and	
  vomiting	
  
associated	
  with	
  cancer	
  chemotherapy	
  and	
  as	
  an	
  adjunct	
  to	
  weight	
  loss	
  
in	
   patients	
   with	
   wasting	
   syndrome	
   associated	
   with	
   AIDS.	
   Although	
  
such	
  approval	
  currently	
  applies	
  only	
  to	
  orally	
  administered	
  THC,	
  for	
  
practical	
  purposes	
  smoked	
  marijuana	
  should	
  also	
  be	
  expected	
   to	
  be	
  
equally	
  effective.	
  Promising	
  leads,	
  also	
  often	
  fragile,	
  suggest	
  possible	
  
uses	
   for	
   treating	
  chronic	
  pain	
  syndromes,	
  neurological	
  disease	
  with	
  
spasticity	
  and	
  other	
  causes	
  of	
  weight	
   loss.	
  These	
  indications	
  require	
  
more	
  study."	
  	
  

The	
  American	
  public	
  notes	
  that	
  the	
  difference	
  between	
  Cannabis	
  and	
  dronabinol	
  with	
  regard	
  to	
  
classification	
  is	
  hypocritical	
  and	
  political.	
  Journalist	
  Cynthia	
  Cotts	
  commented	
  the	
  reclassification	
  of	
  
Marinol	
  from	
  Schedule	
  II	
  to	
  Schedule	
  III	
  in	
  the	
  Nation	
  on	
  September	
  20,	
  1999:	
  	
  

"For	
  more	
  than	
  half	
  a	
  century,	
  the	
  U.S.	
  government	
  has	
  maintained	
  a	
  hard	
  line	
  on	
  marijuana,	
  denying	
  
that	
  the	
  plant	
  has	
  any	
  medical	
  value	
  at	
  all.	
  But	
  in	
  the	
  period	
  since	
  1996,	
  during	
  which	
  voters	
  in	
  several	
  
states	
   have	
   approved	
   the	
   medical	
   use	
   of	
   marijuana	
   and	
   the	
   Institute	
   of	
   Medicine	
   has	
   hailed	
   the	
  
therapeutic	
   effects	
   of	
   THC	
   (one	
   of	
   the	
   cannabinoids	
   found	
   in	
   the	
   natural	
   plant),	
   the	
   Feds	
   have	
  
scrambled	
  to	
  revise	
  their	
  position.	
  Now,	
  the	
  drug	
  warriors'	
  line	
  goes	
  something	
  like	
  this:	
  Who	
  needs	
  
pot,	
  an	
  illegal	
  substance	
  that	
  burns	
  up	
  your	
  lungs,	
  when	
  you	
  can	
  take	
  Marinol	
  (dronabinol),	
  a	
  little	
  
white	
  pill	
  that	
  contains	
  synthetic	
  THC?	
  The	
  government	
  threw	
  its	
  weight	
  behind	
  Marinol	
  this	
  past	
  July,	
  
when	
  the	
  Drug	
  Enforcement	
  Administration	
  moved	
  the	
  drug	
   into	
  Schedule	
   III,	
   lifting	
   its	
  dangerous	
  
stigma	
  and	
  making	
   it	
  easier	
   for	
  doctors	
  to	
  prescribe.	
  While	
  drug	
  czar	
  Barry	
  McCaffrey	
   insisted	
  the	
  
move	
  was	
  based	
  on	
  "pure	
  science,"	
  a	
  review	
  of	
  the	
  players	
  involved	
  suggests	
  that	
  the	
  rise	
  of	
  Marinol	
  is	
  
more	
  the	
  result	
  of	
  politics	
  and	
  profiteering[477]".	
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Cannabis	
  as	
  Gateway	
  Drug	
  

Recent	
  research	
  suggests	
  that	
  recreationally	
  used	
  Cannabis	
  does	
  not	
  act	
  as	
  a	
  gateway	
  drug	
  to	
  
harder	
  drugs	
  such	
  as	
  alcohol,	
  cocaine	
  and	
  heroine.	
  The	
  same	
  will	
  apply	
  to	
  users	
  of	
  medicinal	
  Cannabis.	
  	
  

Several	
  research	
  studies	
  addressed	
  the	
  question	
  whether	
  Cannabis	
  leads	
  to	
  the	
  use	
  of	
  harder	
  drugs	
  such	
  
as	
  alcohol,	
  cocaine	
  and	
  heroin.	
  The	
  Institute	
  of	
  Medicine	
  study	
  characterized	
  marijuana’s	
  role	
  as	
  a	
  
“gateway	
  drug”	
  as	
  follows:	
  	
  

"Patterns	
  in	
  progression	
  of	
  drug	
  use	
  from	
  adolescence	
  to	
  adulthood	
  are	
  strikingly	
  regular.	
  Because	
  it	
  is	
  the	
  
most	
  widely	
  used	
  illicit	
  drug,	
  marijuana	
  is	
  predictably	
  the	
  first	
  illicit	
  drug	
  most	
  people	
  encounter.	
  Not	
  
surprisingly,	
  most	
  users	
  of	
  other	
  illicit	
  drugs	
  have	
  used	
  marijuana	
  first.	
  In	
  fact,	
  most	
  drug	
  users	
  begin	
  with	
  
alcohol	
  and	
  nicotine	
  before	
  marijuana—usually	
  before	
  they	
  are	
  of	
  legal	
  age.	
  	
  

In	
  the	
  sense	
  that	
  marijuana	
  use	
  typically	
  precedes	
  rather	
  than	
  follows	
  initiation	
  of	
  other	
  illicit	
  drug	
  use,	
  it	
  is	
  
indeed	
  a	
  "gateway"	
  drug.	
  But	
  because	
  underage	
  smoking	
  and	
  alcohol	
  use	
  typically	
  precede	
  marijuana	
  use,	
  
marijuana	
  is	
  not	
  the	
  most	
  common,	
  and	
  is	
  rarely	
  the	
  first,	
  "gateway"	
  to	
  illicit	
  drug	
  use.	
  There	
  is	
  no	
  conclusive	
  
evidence	
  that	
  the	
  drug	
  effects	
  of	
  marijuana	
  are	
  causally	
  linked	
  to	
  the	
  subsequent	
  abuse	
  of	
  other	
  illicit	
  drugs.	
  An	
  
important	
  caution	
  is	
  that	
  data	
  on	
  drug	
  use	
  progression	
  cannot	
  be	
  assumed	
  to	
  apply	
  to	
  the	
  use	
  of	
  drugs	
  for	
  
medical	
  purposes.	
  It	
  does	
  not	
  follow	
  from	
  those	
  data	
  that	
  if	
  marijuana	
  were	
  available	
  by	
  prescription	
  for	
  
medical	
  use,	
  the	
  pattern	
  of	
  drug	
  use	
  would	
  remain	
  the	
  same	
  as	
  seen	
  in	
  illicit	
  use[171]."	
  	
  

	
  

A	
  more	
  recent	
  study	
  based	
  on	
  national	
  survey	
  data	
  also	
  does	
  not	
  support	
  the	
  hypothesis	
  that	
  increases	
  in	
  
marijuana	
  use	
  lead	
  to	
  increased	
  use	
  of	
  more	
  dangerous	
  drugs	
  among	
  the	
  general	
  public.	
  In	
  the	
  American	
  
Journal	
  of	
  Public	
  Health,	
  Andrew	
  Golub	
  and	
  Bruce	
  Johnson	
  of	
  the	
  National	
  Development	
  and	
  Research	
  
Institute	
  in	
  New	
  York	
  wrote	
  that	
  young	
  people	
  who	
  smoked	
  marijuana	
  in	
  the	
  generations	
  before	
  and	
  after	
  
the	
  baby	
  boomers	
  do	
  not	
  appear	
  to	
  be	
  likely	
  to	
  move	
  on	
  to	
  harder	
  drugs[478].	
  The	
  researchers	
  said	
  that	
  
these	
  findings	
  suggest	
  that	
  the	
  gateway	
  phenomenon	
  reflects	
  norms	
  prevailing	
  among	
  youths	
  at	
  a	
  specific	
  
place	
  and	
  time.	
  	
  

“The	
  recent	
  increase	
  in	
  youthful	
  marijuana	
  use	
  has	
  been	
  offset	
  by	
  lower	
  rates	
  of	
  
progression	
  to	
  hard	
  drug	
  use	
  among	
  youths	
  born	
  in	
  the	
  1970s.	
  Dire	
  predictions	
  of	
  future	
  
hard	
  drug	
  abuse	
  by	
  youths	
  who	
  came	
  of	
  age	
  in	
  the	
  1990s	
  may	
  be	
  greatly	
  overstated.”	
  

Research	
  also	
  suggests	
  that	
  the	
  “gateway	
  theory”	
  does	
  not	
  describe	
  the	
  behavior	
  of	
  serious	
  drug	
  users:	
  	
  

“The	
  serious	
  drug	
  users	
  were	
  substantially	
  different	
  from	
  high	
  school	
  samples	
  in	
  their	
  progression	
  of	
  drug	
  use.	
  
The	
  serious	
  drug	
  users	
  were	
  less	
  likely	
  to	
  follow	
  the	
  typical	
  sequence	
  identified	
  in	
  previous	
  studies	
  (alcohol,	
  
then	
  marijuana,	
  followed	
  by	
  other	
  illicit	
  drugs).	
  They	
  were	
  more	
  likely	
  to	
  have	
  used	
  marijuana	
  before	
  using	
  
alcohol,	
  and	
  more	
  likely	
  to	
  have	
  used	
  other	
  illicit	
  drugs	
  before	
  using	
  marijuana.	
  We	
  also	
  found	
  that	
  atypical	
  
sequencing	
  was	
  associated	
  with	
  earlier	
  initiation	
  of	
  the	
  use	
  of	
  illicit	
  drugs	
  other	
  than	
  marijuana	
  and	
  greater	
  
lifetime	
  drug	
  involvement.	
  These	
  findings	
  suggest	
  that	
  for	
  a	
  large	
  number	
  of	
  serious	
  drug	
  users,	
  marijuana	
  
does	
  not	
  play	
  the	
  role	
  of	
  a	
  'gateway	
  drug'.	
  We	
  conclude	
  that	
  prevention	
  efforts	
  which	
  focus	
  on	
  alcohol	
  and	
  
marijuana	
  may	
  be	
  of	
  limited	
  effectiveness	
  for	
  youth	
  who	
  are	
  at	
  risk	
  for	
  serious	
  drug	
  abuse[479].”	
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Side	
  Effects	
  of	
  the	
  Legal	
  Situation	
  

	
  

The	
  illegal	
  status	
  of	
  Cannabis	
  under	
  most	
  jurisdictions	
  causes	
  negative	
  consequences	
  for	
  many	
  
with	
  regard	
  to	
  their	
  career,	
  personal	
  and	
  professional	
  relationships,	
  suspension	
  of	
  driving	
  privilege,	
  and	
  
health.	
  	
  

In	
  a	
  book	
  chapter	
  on	
  side	
  effects	
  of	
  the	
  medical	
  use	
  of	
  Cannabis,	
  Grotenhermen	
  states:	
  	
  

"Natural	
  cannabis	
  products	
  are	
  illegal	
  in	
  most	
  countries.	
  For	
  the	
  most	
  part,	
  no	
  legal	
  distinction	
  is	
  
made	
  between	
  recreational	
  and	
  medical	
  use.	
  If	
  single	
  cannabinoids	
  (dronabinol,	
  nabilone)	
  that	
  may	
  
be	
  legally	
  prescribed	
  in	
  some	
  countries	
  are	
  not	
  available,	
  too	
  expensive,	
  or	
  ineffective,	
  therapeutic	
  
use	
  of	
  cannabis	
  may	
  provoke	
  various	
  repercussions	
  for	
  the	
  patient	
  who	
  employs	
  it.	
  These	
  include:	
  
criminal	
  prosecution	
  or	
  fear	
  thereof,	
  paying	
  a	
  high	
  price	
  for	
  an	
  illegal	
  drug,	
  exposure	
  to	
  possible	
  
contamination,	
  use	
  of	
  an	
  unknown	
  concentration	
  of	
  THC	
  with	
  possible	
  variability	
  in	
  dosing,	
  limited	
  
forms	
  of	
  administration,	
  and	
  even	
  fear	
  of	
  discussion	
  with	
  the	
  patient’s	
  family	
  doctor.	
  The	
  illegality	
  of	
  
cannabis	
  presents	
  various	
  obstacles	
  to	
  clinical	
  research[168]."	
  	
  

At	
  this	
  time,	
  U.S.	
  law	
  on	
  the	
  federal	
  level	
  and	
  in	
  most	
  states	
  treats	
  the	
  medicinal	
  and	
  recreational	
  uses	
  of	
  
marijuana	
  and	
  related	
  acquisition	
  alike.	
  Thus,	
  the	
  legal	
  situation	
  of	
  medical	
  Cannabis	
  users	
  is	
  subject	
  to	
  
the	
  same	
  negative	
  implications	
  of	
  law	
  enforcement	
  and	
  penalization.	
  	
  

FACTOR	
  6:	
  WHAT,	
  IF	
  ANY,	
  RISK	
  THERE	
  IS	
  TO	
  THE	
  PUBLIC	
  HEALTH	
  

	
  This	
  section	
  discusses	
  research	
  on	
  public	
  health	
  priorities	
  regarding	
  prenatal	
  and	
  adolescent	
  exposure,	
  
Cannabis	
  use	
  and	
  the	
  workplace,	
  and	
  emergency	
  room	
  visits.	
  Additionally,	
  a	
  summary	
  of	
  the	
  toxicological	
  
data	
  from	
  Factor	
  1	
  is	
  discussed	
  here.	
  

Overview	
  Prenatal	
  and	
  Adolescent	
  Exposure	
  to	
  Cannabis	
  

Cannabis	
  and	
  cannabinoids	
  are	
  recommended	
  and	
  prescribed	
  to	
  treat	
  neurological	
  disorders,	
  and	
  
are	
  not	
  associated	
  with	
  causing	
  significant	
  neurological	
  problems	
  or	
  having	
  a	
  toxic	
  effect	
  on	
  development	
  
in	
  controlled	
  research	
  studies[60,62,66,101,126,417,480].	
  A	
  CDPHE	
  Retail	
  Marijuana	
  Public	
  Health	
  
Advisory	
  Committee	
  review	
  of	
  Cannabis	
  and	
  pregnancy	
  states	
  that	
  negative	
  effects	
  associated	
  with	
  
prenatal	
  exposure	
  to	
  Cannabis	
  are	
  “mixed”	
  and	
  “limited”	
  because	
  research	
  does	
  not	
  show	
  significant	
  
harms	
  to	
  IQ,	
  brain	
  structure	
  and	
  function	
  (Kathryn	
  Wells,	
  MD.	
  Pediatric	
  Marijuana	
  Exposure	
  DDHS	
  
Training	
  August	
  11,	
  2015)[481].	
  Despite	
  evidence	
  that	
  THC	
  can	
  be	
  present	
  in	
  breast	
  milk,	
  there	
  is	
  no	
  
evidence	
  to	
  support	
  the	
  claim	
  that	
  THC	
  has	
  profound	
  and	
  long-­‐‑lasting	
  consequences	
  for	
  the	
  brain.	
  A	
  
recent	
  study	
  confirms	
  the	
  safety	
  profile	
  of	
  Cannabis,	
  “maternal	
  marijuana	
  use	
  does	
  not	
  increase	
  the	
  risk	
  of	
  
adverse	
  obstetrical	
  outcomes	
  or	
  fetal	
  anomalies[482].”	
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Exposure	
  to	
  Cannabis	
  and	
  related	
  products	
  may	
  produce	
  acute	
  side	
  effects	
  such	
  as	
  anxiety,	
  paranoia,	
  or	
  
temporally	
  inhibiting	
  memory.	
  However	
  there	
  is	
  no	
  supporting	
  evidence	
  that	
  indicates	
  that	
  these	
  side	
  
effects	
  predict	
  the	
  development	
  of	
  conditions	
  (such	
  as	
  anxiety	
  condition	
  or	
  other	
  mental	
  health	
  issue)	
  
later	
  in	
  adult	
  life.	
  There	
  is	
  also	
  no	
  significant	
  impact	
  on	
  IQ	
  or	
  scholastic	
  performance	
  regardless	
  of	
  the	
  
amount	
  of	
  Cannabis	
  use	
  or	
  exposure,	
  once	
  other	
  factors	
  are	
  controlled	
  for	
  (tobacco,	
  alcohol,	
  access	
  to	
  
medical	
  care,	
  brain	
  injuries	
  (stroke,	
  concussion),	
  etc).	
  	
  

Children	
  (Development	
  Pre-­‐‑	
  and	
  Post-­‐‑Natal)	
  	
  

The	
  science	
  demonstrates	
  that	
  cannabinoid	
  receptor	
  activation	
  (i.e.	
  CB1	
  and	
  CB2	
  receptors)	
  is	
  a	
  
natural	
  and	
  important	
  component	
  for	
  proper	
  development[483].	
  Mammals,	
  including	
  humans,	
  produce	
  
endocannabinoids,	
  which	
  are	
  THC-­‐‑like	
  compounds.	
  These	
  THC-­‐‑like	
  compounds	
  include	
  Anandamide	
  and	
  
2-­‐‑AG.	
  Anandamide	
  and	
  2-­‐‑AG	
  activate	
  the	
  same	
  receptors	
  as	
  THC,	
  and	
  are	
  found	
  in	
  bovine	
  and	
  human	
  
breast	
  milk[484].	
  Adding	
  THC	
  to	
  the	
  mix	
  of	
  endocannabinoids	
  in	
  breast	
  milk	
  may	
  lead	
  to	
  changes	
  in	
  
development	
  but	
  scientists	
  have	
  no	
  significant	
  evidence	
  that	
  the	
  differences	
  in	
  rats	
  and	
  mice	
  translate	
  
into	
  long-­‐‑term	
  negative	
  changes	
  in	
  human	
  development	
  because[151].	
  For	
  example,	
  rats	
  exposed	
  to	
  THC	
  
during	
  adolescents	
  are	
  protected	
  from	
  developing	
  opiate	
  dependence,	
  which	
  suggest	
  Cannabis	
  use	
  could	
  
prevent	
  developing	
  dependence	
  or	
  addiction	
  to	
  other	
  drugs	
  [333].	
  	
  

	
  The	
  claims	
  of	
  negative	
  developmental	
  effects	
  from	
  THC	
  exposure	
  remain	
  unsubstantiated	
  but	
  the	
  
blocking	
  of	
  cannabinoid	
  receptor	
  activation	
  during	
  early	
  development	
  is	
  considered	
  to	
  have	
  
“catastrophic”	
  effects.	
  Studies	
  by	
  Ester	
  Fride	
  and	
  colleagues	
  have	
  demonstrated	
  the	
  importance	
  of	
  having	
  
an	
  endocannabinoid	
  system	
  that	
  is	
  actively	
  functioning[66,101,483,485-­‐‑487].	
  For	
  example,	
  one	
  of	
  the	
  
studies	
  by	
  Fride	
  et	
  al.	
  showed	
  that	
  the	
  administration	
  of	
  SR141716A,	
  a	
  drug	
  which	
  prevents	
  CB1	
  receptor	
  
activation	
  by	
  THC	
  and	
  anandamide,	
  will	
  kill	
  50%	
  of	
  baby	
  mice	
  within	
  2	
  days,	
  due	
  to	
  a	
  disruption	
  of	
  
feeding	
  behavior[488].	
  In	
  another	
  experiment	
  from	
  the	
  same	
  study,	
  THC	
  was	
  able	
  to	
  reverse	
  the	
  rate	
  of	
  
death	
  and	
  disruption	
  in	
  feeding	
  behavior	
  induced	
  by	
  SR141716A.	
  

Studies	
  in	
  mice	
  and	
  rats	
  have	
  shown	
  that	
  prenatal	
  or	
  postnatal	
  exposure	
  to	
  Cannabis	
  or	
  cannabinoids	
  may	
  
lead	
  to	
  subtle	
  changes	
  in	
  breast	
  milk	
  and	
  development.	
  However,	
  many	
  of	
  these	
  animal	
  studies	
  do	
  not	
  
have	
  much,	
  if	
  any	
  human	
  data	
  to	
  corroborate	
  them.	
  Drugs	
  abuse	
  studies	
  are	
  often	
  difficult	
  to	
  interpret,	
  as	
  
most	
  subjects	
  use	
  multiple	
  drugs	
  and	
  socioeconomic	
  status	
  seems	
  to	
  play	
  the	
  biggest	
  role–money,	
  health	
  
care,	
  and	
  your	
  parents	
  level	
  of	
  education	
  can	
  have	
  a	
  bigger	
  impact	
  on	
  healthy	
  development	
  than	
  
Cannabis[489].	
  

Many	
  studies	
  have	
  looked	
  at	
  the	
  effect	
  of	
  Cannabis	
  use	
  during	
  pregnancy	
  and	
  the	
  results	
  suggest	
  that	
  
there	
  are	
  not	
  clear	
  consequences.	
  A	
  review	
  article	
  published	
  by	
  Dr.	
  Ethan	
  Russo	
  walks	
  the	
  reader	
  through	
  
the	
  human	
  studies	
  on	
  pregnancy,	
  here	
  are	
  some	
  of	
  the	
  examples	
  from	
  his	
  article[490]:	
  

“A	
  variety	
  of	
  studies	
  have	
  demonstrated	
  transient	
  effects	
  of	
  cannabis	
  on	
  endocrine	
  hormone	
  levels,	
  
but	
  no	
  consistent	
  effects	
  seem	
  to	
  occur	
  in	
  chronic	
  settings[490].”	
  

“Studies	
  are	
  hampered	
  by	
  the	
  obvious	
  fact	
  that	
  laboratory	
  animals	
  are	
  not	
  human	
  in	
  their	
  responses.	
  
Estrous	
  cycles	
  and	
  behaviors	
  in	
  animals	
  are	
  not	
  always	
  analogous	
  to	
  menstrual	
  cycles	
  and	
  other	
  
physiological	
  effects	
  in	
  women[490].”	
  



A	
  Sc ient i f i c 	
  Approach 	
   for 	
  Congress , 	
  Drug 	
  Enforcement 	
  Admin is tra t ion , 	
   and 	
  Department 	
  o f 	
   Jus t i ce 	
  

Americans 	
   for 	
  Safe 	
  Access 	
   	
  73	
  

“In	
  a	
  study	
  of	
  171	
  women,	
  25%	
  of	
  pregnancies	
  ended	
  spontaneously	
  within	
  6	
  weeks	
  of	
  the	
  last	
  
menses.	
  Cannabis	
  exposure	
  seemed	
  to	
  have	
  no	
  observable	
  effect	
  in	
  these	
  cases[491].”	
  

“In	
  1987,	
  the	
  Ottawa	
  group	
  compared	
  effects	
  of	
  cannabis,	
  tobacco,	
  alcohol	
  and	
  caffeine	
  during	
  
gestation.	
  Whereas	
  tobacco	
  negatively	
  affected	
  neonatal	
  birth	
  weight	
  and	
  head	
  circumference,	
  and	
  
alcohol	
  was	
  associated	
  with	
  lower	
  birth	
  weight	
  and	
  length,	
  no	
  effects	
  on	
  any	
  growth	
  parameters	
  
were	
  ascribable	
  to	
  maternal	
  cannabis	
  usage[492].”	
  

“In	
  a	
  subsequent	
  study,	
  examination	
  of	
  8350	
  birth	
  records	
  revealed	
  that	
  417	
  mothers	
  (5%)	
  claimed	
  
cannabis-­‐‑only	
  usage	
  in	
  pregnancy,	
  but	
  no	
  association	
  was	
  noted	
  with	
  prematurity	
  or	
  congenital	
  
anomalies.	
  The	
  authors	
  suggested	
  that	
  previously	
  ascribed	
  links	
  to	
  cannabis	
  were	
  likely	
  confounded	
  
by	
  concomitant	
  alcohol	
  and	
  tobacco	
  abuse[493].”	
  

“A	
  group	
  in	
  Boston	
  noted	
  a	
  decrease	
  in	
  birth	
  weight	
  of	
  79	
  g	
  in	
  infants	
  born	
  to	
  331	
  of	
  1226	
  surveyed	
  
mothers	
  with	
  positive	
  using	
  drug	
  screen	
  for	
  cannabis	
  (p	
  =0.04),	
  but	
  no	
  changes	
  in	
  gestation,	
  head	
  
circumference	
  or	
  congenital	
  abnormalities	
  were	
  noted[494].”	
  

“The	
  largest	
  study	
  of	
  the	
  issue	
  to	
  date	
  evaluated	
  12,424	
  pregnancies.	
  Although	
  low	
  birth	
  weight,	
  
shortened	
  gestation	
  and	
  malformations	
  seemed	
  to	
  be	
  associated	
  with	
  maternal	
  cannabis	
  usage,	
  
when	
  logistic	
  regression	
  analysis	
  was	
  employed	
  to	
  control	
  for	
  other	
  demographic	
  and	
  exposure	
  
factors,	
  this	
  association	
  fell	
  out	
  of	
  statistical	
  significance[495].”	
  

“Dreher	
  has	
  extensively	
  examined	
  prenatal	
  cannabis	
  usage	
  in	
  Jamaica	
  wherein	
  the	
  population	
  
observations	
  were	
  not	
  compounded	
  by	
  concomitant	
  alcohol,	
  tobacco,	
  or	
  polydrug	
  abuse[496,497].	
  
This	
  study	
  is	
  unique	
  in	
  that	
  regard,	
  no	
  less	
  due	
  to	
  the	
  heavy	
  intake	
  of	
  cannabis	
  (“ganja”),	
  often	
  daily,	
  
in	
  this	
  cohort	
  of	
  Rastafarian	
  women.	
  No	
  differences	
  were	
  seen	
  between	
  groups	
  of	
  cannabis-­‐‑using	
  and	
  
non-­‐‑cannabis-­‐‑using	
  mothers	
  in	
  the	
  weight,	
  length,	
  gestational	
  age	
  or	
  Apgar	
  scores	
  of	
  their	
  infants.	
  
“Deleterious	
  effects	
  on	
  progeny	
  of	
  cannabis	
  smokers	
  were	
  not	
  apparent;	
  in	
  fact,	
  developmental	
  
precocity	
  was	
  observed	
  in	
  some	
  measures	
  in	
  infants	
  born	
  to	
  women	
  who	
  smoked	
  ganja	
  daily[496].”	
  

Researchers	
  have	
  administered	
  THC	
  and	
  other	
  cannabinoids	
  to	
  children;	
  cannabinoids	
  may	
  have	
  a	
  role	
  in	
  
pediatric	
  medicine	
  as	
  young	
  children	
  do	
  not	
  appear	
  to	
  get	
  “high”	
  from	
  cannabinoids	
  such	
  as	
  THC[498].	
  
Below	
  is	
  a	
  discussion	
  of	
  two	
  of	
  the	
  clinical	
  trials	
  on	
  cannabinoids	
  and	
  children.	
  

“The	
  gradual	
  postnatal	
  increase	
  of	
  anandamide	
  and	
  its	
  CB1	
  receptors	
  
is	
  accompanied	
  by	
  a	
  gradual	
  maturing	
  response	
  to	
  the	
  psychoactive	
  
potential	
   of	
  D9-­‐‑tetrahydrocannabinol	
  and	
  anandamide	
   in	
  postnatal	
  
mice	
  between	
  birth	
  and	
  weaning[499].”	
  

This	
  observation	
  has	
  important	
  implications	
  for	
  cannabinoid	
  therapy	
  in	
  children,	
  since	
  psychoactive	
  side	
  
effects	
  may	
  be	
  expected	
  to	
  be	
  minor	
  when	
  treated	
  with	
  cannabinoids	
  at	
  a	
  young	
  age.	
  Indeed,	
  very	
  high	
  
doses	
  of	
  D8-­‐‑tetrahydrocannabinol	
  (approximately	
  0.64	
  mg/kg/treatment)	
  were	
  given	
  to	
  children	
  
between	
  the	
  ages	
  3	
  and	
  13	
  years	
  who	
  were	
  undergoing	
  chemotherapy	
  for	
  the	
  treatment	
  of	
  various	
  
hematologic	
  cancers,	
  over	
  long	
  periods	
  of	
  time	
  (up	
  to	
  114	
  treatments,	
  based	
  on	
  4	
  treatments/24h	
  during	
  
the	
  days	
  of	
  chemotherapy).	
  The	
  anti-­‐‑emetic	
  effects	
  were	
  impressive,	
  whereas	
  the	
  side	
  effects	
  were	
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minimal[500].	
  	
  

In	
  a	
  report	
  entitled,	
  On	
  the	
  application	
  of	
  cannabis	
  in	
  paediatrics	
  and	
  epileptology,	
  eight	
  children	
  (ages	
  3-­‐‑
14	
  years)	
  with	
  a	
  variety	
  of	
  severe	
  neurological	
  diseases	
  were	
  treated	
  with	
  D9-­‐‑tetrahydrocannabinol	
  
(0.04-­‐‑0.12	
  mg/kg/day)	
  [378].	
  Significant	
  improvements	
  in	
  behavioral	
  parameters	
  including	
  reduced	
  
spasticity,	
  improved	
  dystonia,	
  increased	
  interest	
  in	
  the	
  surroundings	
  and	
  antiepileptic	
  activity	
  were	
  
reported	
  without	
  notable	
  adverse	
  effects[378].	
  

It	
  is	
  not	
  clear,	
  how,	
  in	
  the	
  first	
  study,	
  the	
  anti-­‐‑emetic	
  effects	
  were	
  achieved	
  (presumably	
  via	
  the	
  area	
  
postrema)	
  and	
  in	
  the	
  second,	
  positive	
  neurological	
  benefit	
  was	
  derived	
  in	
  the	
  absence	
  of	
  adverse	
  
psychological	
  effects.	
  

Is	
  it	
  possible	
  that	
  a	
  differential	
  CB1	
  receptor	
  distribution	
  appears	
  during	
  development,	
  or	
  that	
  differential	
  
maturation	
  of	
  brain	
  pathways	
  is	
  responsible	
  for	
  the	
  clinical	
  success?	
  Clearly,	
  further	
  animal	
  experiments	
  
and	
  clinical	
  investigations	
  of	
  cannabinoid	
  treatment	
  in	
  the	
  developing	
  organism	
  are	
  warranted	
  but	
  
Cannabis	
  exposure	
  prenatally	
  or	
  during	
  adolescence	
  appears	
  to	
  not	
  have	
  a	
  significant	
  effect	
  on	
  
development.	
  

	
  

Emergency	
  Room	
  Admissions	
  	
  

Data	
  on	
  both	
  drug	
  treatment	
  and	
  emergency	
  room	
  admissions	
  also	
  distinguish	
  the	
  abuse	
  potential	
  
of	
  marijuana	
  from	
  that	
  of	
  other	
  drugs,	
  and	
  establishes	
  its	
  relative	
  abuse	
  potential	
  as	
  lower	
  than	
  Schedule	
  I	
  
drugs	
  such	
  as	
  heroin	
  and	
  Schedule	
  II	
  drugs	
  such	
  as	
  cocaine[462,501,502].	
  	
  

According	
  to	
  the	
  Treatment	
  Episodes	
  Data	
  Set,	
  nearly	
  54%	
  of	
  all	
  marijuana	
  treatment	
  admissions	
  are	
  
referred	
  to	
  by	
  the	
  criminal	
  justice	
  system,	
  compared	
  to	
  much	
  smaller	
  percentages	
  for	
  heroin	
  and	
  cocaine.	
  
The	
  abuse	
  potential	
  of	
  the	
  more	
  dangerous	
  drugs	
  is	
  so	
  severe	
  that	
  addicts	
  seek	
  treatment	
  on	
  their	
  own	
  or	
  
through	
  persuasion	
  from	
  the	
  people	
  they	
  have	
  contact	
  with.	
  Furthermore,	
  marijuana	
  treatment	
  
admissions	
  are	
  much	
  more	
  likely	
  to	
  receive	
  ambulatory	
  drug	
  treatment	
  such	
  as	
  outpatient	
  care	
  than	
  
opiate	
  or	
  cocaine	
  admissions,	
  another	
  indication	
  that	
  marijuana	
  has	
  a	
  lower	
  potential	
  for	
  abuse.	
  	
  

The	
  relative	
  abuse	
  potential	
  of	
  drugs	
  can	
  also	
  be	
  evaluated	
  by	
  comparing	
  the	
  likelihood	
  of	
  the	
  respective	
  
user	
  populations	
  to	
  be	
  admitted	
  to	
  emergency	
  rooms	
  as	
  a	
  result	
  of	
  their	
  drug	
  use.	
  According	
  to	
  the	
  1998	
  
National	
  Household	
  Survey,	
  there	
  were	
  18.7	
  million	
  annual	
  marijuana	
  users,	
  3.8	
  million	
  annual	
  cocaine	
  
users,	
  and	
  253,000	
  annual	
  heroin	
  users.	
  According	
  to	
  1998	
  data	
  from	
  the	
  Drug	
  Abuse	
  Warning	
  Network	
  
(DAWN),	
  based	
  on	
  reports	
  from	
  participating	
  hospital	
  emergency	
  rooms,	
  there	
  were	
  76,870	
  emergency	
  
room	
  mentions	
  for	
  marijuana,	
  172,014	
  mentions	
  of	
  cocaine,	
  and	
  77,645	
  mentions	
  of	
  heroin/morphine.	
  
Incorporating	
  both	
  sets	
  of	
  data	
  indicates	
  that	
  rates	
  of	
  emergency	
  room	
  mentions	
  per	
  100,000	
  users	
  is	
  411	
  
for	
  marijuana,	
  4,514	
  for	
  cocaine,	
  and	
  30,690	
  for	
  heroin.	
  The	
  table	
  demonstrates	
  that	
  users	
  of	
  marijuana	
  in	
  
the	
  U.S.	
  are	
  much	
  less	
  likely	
  to	
  be	
  admitted	
  to	
  emergency	
  rooms	
  than	
  those	
  of	
  cocaine	
  and	
  heroin.	
  	
  

Thus,	
  national	
  survey	
  data	
  provide	
  additional	
  evidence	
  that	
  marijuana	
  does	
  not	
  have	
  a	
  high	
  potential	
  for	
  
abuse	
  relative	
  to	
  other	
  controlled	
  substances.	
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Cannabis	
  Drug	
  Testing	
  and	
  Impairment	
  in	
  Driving	
  and	
  at	
  the	
  Workplace	
  

Access	
  programs	
  for	
  medical	
  and	
  adult	
  use	
  of	
  Cannabis	
  raises	
  questions	
  around	
  the	
  issue	
  of	
  
workplace	
  safety	
  and	
  driving.	
  Evidence	
  from	
  traffic	
  and	
  fatality	
  databases	
  suggests	
  that	
  cases	
  of	
  DUI	
  
related	
  traffic	
  fatalities	
  and	
  drug	
  overdoses	
  are	
  either	
  not	
  significantly	
  increasing	
  or	
  significantly	
  
decreasing	
  in	
  States	
  with	
  Cannabis	
  access	
  program[322,503].	
  This	
  trend	
  is	
  occurring	
  at	
  a	
  time	
  when	
  
toxicology	
  testing	
  for	
  the	
  presence	
  of	
  any	
  Cannabis	
  metabolite	
  is	
  becoming	
  more	
  routine[322,504].	
  	
  

There	
  are	
  concerns	
  regarding	
  the	
  possibly	
  of	
  impaired	
  workers	
  on	
  any	
  medicine	
  or	
  legal	
  drug,	
  presents	
  a	
  
dilemma	
  for	
  employers.	
  While	
  drug	
  testing	
  can	
  determine	
  if	
  a	
  worker	
  has	
  consumed	
  Cannabis	
  or	
  any	
  
drug,	
  there	
  is	
  no	
  way	
  to	
  determine	
  from	
  drug	
  testing	
  the	
  date	
  &	
  time	
  when	
  the	
  worker	
  took	
  the	
  drug	
  and	
  
there	
  is	
  a	
  very	
  poor	
  correlation	
  between	
  impairment	
  and	
  plasma	
  levels	
  of	
  drugs.	
  Plasma,	
  blood,	
  or	
  urine	
  
levels	
  of	
  benzodiazepine,	
  cocaine,	
  opiates,	
  anti-­‐‑depressants	
  and	
  almost	
  every	
  other	
  drug	
  have	
  a	
  very	
  poor	
  
correlation	
  with	
  intoxication	
  or	
  impairment[505-­‐‑512].	
  Meaning	
  that	
  sobriety	
  testing	
  by	
  a	
  drug	
  test	
  (at	
  
work	
  or	
  the	
  roadside)	
  has	
  little	
  meaning	
  in	
  terms	
  of	
  public	
  safety.	
  In	
  fact,	
  using	
  the	
  data	
  on	
  DUI’s	
  in	
  the	
  
U.S.	
  in	
  a	
  meaningful	
  way	
  is	
  problematic,	
  in	
  terms	
  of	
  predicting	
  public	
  health	
  harms	
  because	
  DUI’s	
  for	
  a	
  
drug	
  are	
  issued	
  for	
  the	
  presence	
  of	
  the	
  drug	
  in	
  a	
  blood	
  or	
  similar	
  test	
  indicating	
  past	
  use	
  within	
  no	
  
specific	
  time	
  frame	
  (i.e.,	
  sometime	
  during	
  the	
  last	
  month);	
  these	
  DUI’s	
  related	
  to	
  drug	
  testing	
  are	
  not	
  
issued	
  based	
  on	
  traffic	
  violations,	
  traffic	
  faults,	
  or	
  any	
  required	
  evidence	
  of	
  actual	
  impairment	
  or	
  
intoxication.	
  For	
  example,	
  some	
  U.S.	
  states	
  have	
  a	
  zero	
  tolerance	
  policy,	
  meaning	
  the	
  drug	
  does	
  not	
  have	
  
to	
  be	
  quantified	
  or	
  within	
  a	
  limit	
  of	
  quantification,	
  to	
  bureaucratically	
  qualify	
  as	
  intoxication.	
  
Furthermore,	
  toxicology	
  tests	
  like	
  those	
  conducted	
  after	
  a	
  fatal	
  roadside	
  accident	
  typically	
  do	
  not	
  report	
  
the	
  levels	
  the	
  drugs,	
  toxicology	
  reports	
  from	
  traffic	
  fatalities	
  do	
  no	
  list	
  the	
  concentration	
  or	
  amount	
  of	
  
drugs	
  that	
  were	
  detected	
  in	
  a	
  tissue	
  or	
  fluid,	
  thus	
  the	
  reports	
  are	
  not	
  useful	
  for	
  determining	
  impairment	
  
or	
  intoxication[513].	
  	
  

The	
  metabolites	
  of	
  Cannabis	
  products	
  can	
  remain	
  in	
  the	
  body	
  for	
  up	
  to	
  three	
  or	
  even	
  four	
  weeks	
  or	
  
months	
  depending	
  on	
  the	
  type	
  of	
  test	
  (hair,	
  urine,	
  blood,	
  etc.),	
  a	
  worker	
  who	
  is	
  not	
  impaired	
  and	
  can	
  
safely	
  handle	
  job	
  responsibilities	
  may	
  be	
  at	
  risk	
  of	
  losing	
  his	
  job	
  due	
  to	
  laws	
  not	
  based	
  on	
  any	
  scientific	
  or	
  
clinical	
  evidence.	
  	
  

Drug	
  testing,	
  whether	
  based	
  on	
  blood	
  or	
  urine	
  sampling,	
  can	
  detect	
  cannabinoid	
  metabolites	
  for	
  up	
  to	
  3-­‐‑4	
  
weeks	
  following	
  consumption.	
  New	
  or	
  occasional	
  users	
  may	
  show	
  impairment	
  at	
  lower	
  concentrations	
  
quicker	
  than	
  chronic	
  users,	
  but	
  the	
  minimum	
  amount	
  of	
  time	
  before	
  the	
  drug	
  is	
  no	
  longer	
  detectable	
  in	
  
urine	
  or	
  bloodstream	
  is	
  generally	
  at	
  least	
  3-­‐‑4	
  days	
  after	
  use.	
  This	
  indicates	
  workers	
  who	
  fail	
  a	
  drug	
  test	
  
for	
  Cannabis	
  metabolites	
  may	
  have	
  no	
  impairment	
  unless	
  they	
  consumed	
  Cannabis	
  shortly	
  before	
  or	
  
during	
  work.	
  Both	
  the	
  National	
  Highway	
  Traffic	
  Safety	
  Administration	
  and	
  the	
  National	
  Institute	
  on	
  Drug	
  
Abuse	
  have	
  stated	
  that	
  marijuana	
  impairment	
  testing	
  via	
  blood	
  sampling	
  is	
  unreliable[514-­‐‑517].	
  Drug	
  
tests	
  generally	
  produce	
  false-­‐‑positive	
  results	
  in	
  5%-­‐‑10%	
  of	
  cases	
  and	
  false	
  negatives	
  in	
  10-­‐‑15%	
  of	
  
cases[518].	
  	
  

The	
  solution	
  to	
  this	
  common	
  challenge	
  of	
  drug	
  testing	
  according	
  to	
  the	
  National	
  Workrights	
  Institute	
  is	
  to	
  
implement	
  impairment	
  testing,	
  which	
  has	
  been	
  shown	
  to	
  be	
  more	
  reliable	
  than	
  using	
  a	
  blood,	
  urine,	
  or	
  
hair	
  test	
  for	
  an	
  unscientifically	
  determined,	
  detectable	
  amount	
  of	
  a	
  drug[519].	
  	
  The	
  National	
  Workrights	
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Institute	
  has	
  stated	
  that	
  “the	
  available	
  information	
  indicates	
  that	
  impairment	
  testing	
  is	
  not	
  just	
  a	
  better	
  
answer	
  on	
  paper,	
  but	
  in	
  practice	
  as	
  well.	
  Employers	
  who	
  have	
  used	
  impairment	
  testing	
  consistently	
  found	
  
that	
  it	
  reduced	
  accidents	
  and	
  was	
  accepted	
  by	
  employees.	
  Moreover,	
  these	
  employers	
  consistently	
  found	
  
that	
  it	
  was	
  superior	
  to	
  urine	
  testing	
  in	
  achieving	
  both	
  of	
  these	
  objectives[520,521]."	
  	
  

There	
  are	
  advantages	
  for	
  impairment	
  testing	
  over	
  blood	
  &	
  urine	
  testing	
  for	
  both	
  employers	
  and	
  
employees[522-­‐‑524].	
  Impairment	
  testing	
  addresses	
  employer	
  concerns	
  about	
  human	
  safety	
  and	
  
protection	
  of	
  property.	
  When	
  employers	
  promote	
  these	
  goals	
  among	
  all	
  employees,	
  it	
  has	
  the	
  potential	
  to	
  
reduce	
  unreported	
  accidents.	
  Employees	
  who	
  use	
  medical	
  marijuana	
  will	
  be	
  able	
  to	
  reveal	
  it.	
  In	
  addition,	
  
focusing	
  on	
  impairment	
  fulfills	
  the	
  goals	
  of	
  disability	
  discrimination	
  statutes:	
  to	
  protect	
  applicants	
  and	
  
employees	
  with	
  a	
  disability	
  who	
  can	
  perform	
  successfully	
  with	
  reasonable	
  accommodations	
  by	
  the	
  
employer.	
  According	
  to	
  studies	
  completed	
  by	
  the	
  Workrights	
  Institute:	
  100%	
  of	
  employers	
  who	
  used	
  
impairment	
  testing	
  considered	
  their	
  experience	
  successful.	
  And	
  82%	
  of	
  employers	
  found	
  that	
  impairment	
  
testing	
  improved	
  safety[521].	
  	
  

	
  

	
  

FACTOR	
  7:	
  ITS	
  PSYCHIC	
  OR	
  PHYSIOLOGICAL	
  DEPENDENCE	
  LIABILITY	
  

Dependence	
  Liability	
  

	
  

Basic	
  research	
  on	
  rewarding,	
  tolerance,	
  and	
  withdrawal.	
  

In	
  recent	
  years,	
  scientists	
  were	
  able	
  to	
  show	
  that	
  animals	
  do	
  self-­‐‑administer	
  THC	
  under	
  certain	
  
conditions.	
  Basic	
  animal	
  research	
  also	
  shows	
  that	
  Cannabis	
  produces	
  tolerance	
  and	
  withdrawal.	
  This	
  
research	
  helps	
  explain	
  abuse	
  of	
  Cannabis	
  and	
  dependency	
  in	
  humans.	
  However,	
  basic	
  research	
  cannot	
  
predict	
  how	
  pronounced	
  these	
  effects	
  will	
  be	
  in	
  humans	
  and	
  whether	
  they	
  are	
  stronger	
  or	
  less	
  strong	
  
compared	
  to	
  other	
  drugs	
  such	
  as	
  caffeine,	
  nicotine	
  and	
  heroin.	
  

Tanda	
  et	
  al.	
  (2000)	
  demonstrated	
  for	
  the	
  first	
  time	
  that	
  animals	
  self-­‐‑administer	
  THC.	
  They	
  write	
  in	
  their	
  
abstract:	
  

"Many	
   attempts	
   to	
   obtain	
   reliable	
   self-­‐‑administration	
   behavior	
   by	
  
laboratory	
   animals	
   with	
   delta-­‐‑9-­‐‑tetrahydrocannabinol	
   (THC),	
   the	
  
psychoactive	
   ingredient	
   in	
   marijuana,	
   have	
   been	
   unsuccessful.	
  
Because	
   self-­‐‑administration	
   behavior	
   has	
   been	
   demonstrated	
   in	
  
laboratory	
  animals	
  for	
  almost	
  all	
  other	
  psychoactive	
  drugs	
  abused	
  by	
  
humans,	
  as	
  well	
  as	
  for	
  nicotine,	
  the	
  psychoactive	
  ingredient	
  in	
  tobacco,	
  
these	
  studies	
  would	
  seem	
  to	
  indicate	
  that	
  marijuana	
  has	
  less	
  potential	
  
for	
   abuse.	
   Here	
  we	
   show	
  persistent	
   intravenous	
   self-­‐‑administration	
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behavior	
   by	
   monkeys	
   for	
   doses	
   of	
   THC	
   lower	
   than	
   doses	
   used	
   in	
  
previous	
  studies,	
  but	
  comparable	
  to	
  doses	
  in	
  marijuana	
  smoke	
  inhaled	
  
by	
  humans[525]."	
  

In	
  this	
  study	
  Tanda	
  and	
  colleagues	
  used	
  a	
  low	
  but	
  clinically	
  relevant	
  dose	
  of	
  THC	
  administered	
  
intravenously	
  in	
  a	
  clear	
  solution.	
  This	
  solution	
  rapidly	
  distributed	
  THC	
  to	
  the	
  brain.	
  Previous	
  attempts	
  to	
  
show	
  self-­‐‑administration,	
  using	
  much	
  higher	
  doses	
  of	
  THC	
  held	
  in	
  a	
  suspension,	
  failed.	
  One	
  reason	
  for	
  this	
  
may	
  be	
  that,	
  although	
  higher	
  doses	
  were	
  used,	
  the	
  suspension	
  resulted	
  in	
  less	
  brain	
  penetration.	
  In	
  this	
  
study,	
  the	
  monkeys	
  had	
  previously	
  been	
  trained	
  to	
  self-­‐‑administer	
  cocaine	
  by	
  pressing	
  a	
  lever	
  10	
  times.	
  
When	
  saline	
  was	
  substituted	
  for	
  cocaine,	
  self-­‐‑administration	
  stopped.	
  When	
  THC	
  replaced	
  the	
  saline,	
  the	
  
monkeys	
  quickly	
  started	
  to	
  press	
  the	
  lever	
  again.	
  The	
  monkeys	
  gave	
  themselves	
  about	
  30	
  injections	
  
during	
  an	
  hour-­‐‑long	
  session,	
  which	
  equates	
  roughly	
  with	
  the	
  dose	
  received	
  by	
  a	
  person	
  smoking	
  a	
  
marijuana	
  joint.	
  

The	
  team	
  went	
  on	
  to	
  confirm	
  that	
  giving	
  the	
  monkeys	
  a	
  second	
  drug	
  that	
  directly	
  blocks	
  cannabinoid	
  
receptors	
  in	
  the	
  brain	
  could	
  prevent	
  self-­‐‑administration.	
  Dr.	
  Goldberg's	
  team	
  concludes	
  from	
  its	
  
observations	
  that	
  THC	
  "has	
  as	
  much	
  potential	
  for	
  abuse	
  as	
  other	
  drugs	
  of	
  abuse,	
  such	
  as	
  cocaine	
  and	
  
heroin."	
  

However,	
  Martin	
  Jarvis,	
  professor	
  of	
  health	
  psychology	
  at	
  University	
  College	
  London	
  (UK)	
  said	
  in	
  an	
  
interview	
  to	
  the	
  British	
  Medical	
  Journal	
  this	
  would	
  probably	
  overstate	
  the	
  case.	
  He	
  said	
  that	
  misuse	
  is	
  "a	
  
judgment	
  best	
  made	
  by	
  looking	
  at	
  patterns	
  of	
  actual	
  human	
  use."	
  He	
  continued:	
  "We	
  shouldn't	
  assume	
  
that	
  unreasonable	
  behavior	
  in	
  society	
  follows	
  from	
  the	
  observation	
  of	
  brain	
  reward	
  behavior	
  in	
  animals	
  
alone[526]."	
  

	
  Ian	
  Stolerman,	
  professor	
  of	
  behavioral	
  pharmacology	
  at	
  the	
  Institute	
  of	
  Psychiatry	
  in	
  London,	
  agreed	
  
with	
  Jarvis	
  and	
  states	
  during	
  the	
  interview:	
  "This	
  is	
  an	
  important	
  study	
  because	
  for	
  the	
  first	
  time	
  it	
  
provides	
  a	
  method	
  for	
  studying	
  directly	
  the	
  intake	
  of	
  THC	
  by	
  a	
  laboratory	
  animal	
  and	
  thus	
  models	
  a	
  key	
  
behavioral	
  feature	
  of	
  addictive	
  states	
  generally.	
  It	
  will	
  lead	
  to	
  studies	
  of	
  how	
  and	
  where	
  THC	
  works	
  in	
  the	
  
brain	
  to	
  generate	
  drug	
  abuse.	
  It	
  does	
  show	
  that	
  THC	
  shares	
  properties	
  with	
  other	
  drugs	
  of	
  abuse,	
  but	
  
whether	
  it	
  is	
  really	
  as	
  potentially	
  abusive	
  as	
  cocaine	
  and	
  heroin	
  is	
  not	
  so	
  clear[526]."	
  	
  

Several	
  studies	
  in	
  recent	
  years	
  have	
  demonstrated	
  that	
  there	
  is	
  an	
  interaction	
  between	
  the	
  endogenous	
  
cannabinoid	
  system	
  and	
  several	
  other	
  transmitter	
  and	
  modulator	
  systems	
  in	
  the	
  brain,	
  among	
  them	
  the	
  
opioid	
  system.	
  

Lichtmann	
  et	
  al.	
  (2001)	
  have	
  shown	
  that	
  there	
  seems	
  to	
  be	
  a	
  reciprocal	
  relationship	
  between	
  the	
  
cannabinoid	
  and	
  opioid	
  system	
  relative	
  to	
  dependency[527].	
  THC	
  was	
  able	
  to	
  block	
  some	
  of	
  the	
  
withdrawal	
  symptoms	
  in	
  morphine	
  dependent	
  mice,	
  and	
  morphine	
  was	
  able	
  to	
  reduce	
  some	
  of	
  the	
  
withdrawal	
  symptoms	
  in	
  THC	
  dependent	
  mice.	
  The	
  mu-­‐‑opioid	
  receptor	
  seems	
  to	
  be	
  involved	
  in	
  THC	
  
dependence.	
  These	
  findings	
  are	
  consistent	
  with	
  the	
  results	
  of	
  a	
  study	
  by	
  Yamaguchi	
  et	
  al.	
  (2001)[528].	
  
Their	
  study	
  in	
  mice	
  suggests	
  that	
  in	
  morphine	
  dependence,	
  upregulation	
  of	
  cannabinoid	
  CB1	
  receptors	
  
occurs.	
  Thus,	
  CB1	
  receptor	
  agonists	
  may	
  have	
  potential	
  as	
  therapeutic	
  drugs	
  for	
  opiate	
  withdrawal	
  
symptoms.	
  Successful	
  treatment	
  of	
  opiate	
  withdrawal	
  symptoms	
  has	
  been	
  described	
  by	
  physicians	
  of	
  the	
  
19th	
  century	
  and	
  in	
  contemporary	
  case	
  reports.	
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Valverde	
  et	
  al.	
  (2001)	
  support	
  the	
  concept	
  of	
  an	
  interaction	
  between	
  the	
  cannabinoid	
  and	
  the	
  opiate	
  
systems.	
  They	
  found	
  several	
  effects	
  of	
  THC	
  on	
  the	
  opiate	
  system	
  in	
  mice	
  including	
  facilitation	
  of	
  the	
  
antinociceptive	
  and	
  antidepressant-­‐‑like	
  responses	
  elicited	
  by	
  the	
  endogenous	
  enkephalins	
  and	
  increased	
  
release	
  of	
  Met-­‐‑enkephalin-­‐‑like	
  material	
  in	
  the	
  nucleus	
  accumbens.	
  However,	
  there	
  was	
  no	
  modification	
  of	
  
the	
  rewarding	
  responses	
  produced	
  by	
  morphine	
  from	
  the	
  acute	
  or	
  chronic	
  administration	
  of	
  THC.	
  

"Recent	
  studies	
  have	
  suggested	
  that	
  cannabinoids	
  might	
  initiate	
  the	
  consumption	
  of	
  other	
  
highly	
   addictive	
   substances,	
   such	
   as	
   opiates.	
   In	
   this	
   work,	
   we	
   show	
   that	
   acute	
  
administration	
  of	
  Delta9-­‐‑tetrahydrocannabinol	
  in	
  mice	
  facilitates	
  the	
  antinociceptive	
  and	
  
antidepressant-­‐‑like	
  responses	
  elicited	
  by	
  the	
  endogenous	
  enkephalins	
  protected	
  from	
  their	
  
degradation	
  by	
  RB	
  101,	
  a	
  complete	
  inhibitor	
  of	
  enkephalin	
  catabolism.	
  This	
  emphasizes	
  the	
  
existence	
   of	
   a	
   physiological	
   interaction	
   between	
   endogenous	
   opioid	
   and	
   cannabinoid	
  
systems.	
   Accordingly,	
   Delta9-­‐‑tetrahydrocannabinol	
   increased	
   the	
   release	
   of	
   Met-­‐‑
enkephalin-­‐‑like	
   material	
   in	
   the	
   nucleus	
   accumbens	
   of	
   awake	
   and	
   freely	
   moving	
   rats	
  
measured	
  by	
  microdialysis.	
  In	
  addition,	
  this	
  cannabinoid	
  agonist	
  displaced	
  the	
  in	
  vivo	
  [3H]	
  
diprenorphine	
  binding	
  to	
  opioid	
  receptors	
  in	
  total	
  mouse	
  brain.	
  The	
  repetitive	
  pretreatment	
  
during	
  3	
  weeks	
  of	
  Delta9-­‐‑	
  tetrahydrocannabinol	
  in	
  mice	
  treated	
  chronically	
  with	
  morphine	
  
significantly	
  reduces	
  the	
  naloxone-­‐‑induced	
  withdrawal	
  syndrome.	
  	
  

However,	
  this	
  repetitive	
  administration	
  of	
  Delta9-­‐‑tetrahydrocannabinol	
  did	
  not	
  modify	
  or	
  
even	
   decrease	
   the	
   rewarding	
   responses	
   produced	
   by	
   morphine	
   in	
   the	
   place	
   preference	
  
paradigm.	
   Taken	
   together,	
   these	
   behavioral	
   and	
   biochemical	
   results	
   demonstrate	
   the	
  
existence	
  of	
  a	
  direct	
  link	
  between	
  endogenous	
  opioid	
  and	
  cannabinoid	
  systems.	
  However,	
  
chronic	
   use	
   of	
   high	
   doses	
   of	
   cannabinoids	
   does	
   not	
   seem	
   to	
   potentiate	
   the	
   psychic	
  
dependence	
  to	
  opioids[529].”	
  

The	
  neurotransmitter	
  dopamine	
  seems	
  to	
  play	
  a	
  major	
  role	
  in	
  rewarding	
  by	
  drugs	
  and	
  physical	
  activities,	
  
such	
  as	
  sex	
  and	
  sports.	
  It	
  has	
  been	
  suggested	
  that	
  the	
  use	
  of	
  Cannabis,	
  like	
  that	
  of	
  caffeine,	
  tobacco	
  and	
  
other	
  drugs,	
  is	
  associated	
  with	
  increased	
  mesolimbic	
  dopamine	
  activity[530]."However,	
  evidence	
  for	
  such	
  
an	
  effect	
  is	
  inconsistent[531]".	
  Stanley-­‐‑Cary	
  et	
  al.	
  (2002)	
  investigated	
  whether	
  or	
  not	
  the	
  cannabinoid	
  
agonist	
  CP	
  55,940,	
  which	
  binds	
  to	
  the	
  CB1	
  receptor,	
  mimicked	
  the	
  effects	
  of	
  amphetamine,	
  a	
  drug	
  which	
  
increases	
  dopamine	
  release,	
  on	
  prepulse	
  inhibition	
  (PPI)	
  of	
  the	
  acoustic	
  startle	
  reflex[531].	
  They	
  write:	
  

	
  

"The	
  first	
  experiment	
  measured	
  the	
  PPI	
  of	
  16	
  male	
  Wistar	
  rats	
  injected	
  (i.p.)	
  with	
  different	
  
doses	
  of	
  CP	
  55,940	
  in	
  a	
  Latin-­‐‑	
  square	
  design.	
  A	
  second	
  experiment	
  replicated	
  the	
  effects	
  of	
  the	
  
first	
  experiment	
  in	
  a	
  between-­‐‑subjects	
  design,	
  and	
  also	
  examined	
  the	
  effects	
  of	
  using	
  a	
  5%	
  
alcohol	
  solution	
  as	
  a	
  solvent	
  for	
  cannabinoid	
  agonists,	
  in	
  comparison	
  to	
  the	
  more	
  inert	
  
detergent,	
  Tween	
  80.	
  In	
  both	
  experiments,	
  CP	
  55,940	
  in	
  Tween	
  80	
  significantly	
  reduced	
  basal	
  
activity,	
  increased	
  startle	
  onset	
  latencies	
  and	
  increased	
  PPI,	
  effects	
  opposite	
  to	
  those	
  of	
  
amphetamine.	
  These	
  results	
  suggest	
  that	
  the	
  net	
  behavioral	
  effects	
  of	
  cannabinoids	
  are	
  
opposite	
  to	
  those	
  of	
  amphetamine.	
  In	
  addition,	
  it	
  was	
  found	
  that	
  1	
  ml/kg	
  of	
  a	
  5%	
  alcohol	
  
solution	
  has	
  significant	
  behavioral	
  effects	
  on	
  its	
  own,	
  and	
  reverses	
  the	
  effects	
  of	
  CP	
  55,940	
  on	
  
PPI[531].”	
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Effects	
  of	
  Cannabis	
  use	
  on	
  dopamine	
  may	
  be	
  complex	
  and	
  are	
  not	
  fully	
  understood	
  today.	
  Studies	
  showed	
  
that	
  activation	
  of	
  dopamine	
  receptors	
  with	
  a	
  dopamine	
  (D2-­‐‑like	
  receptor)	
  ligand	
  in	
  the	
  striatum	
  (a	
  region	
  
that	
  controls	
  planning	
  and	
  execution	
  of	
  motor	
  behaviors)	
  led	
  to	
  a	
  strong	
  stimulation	
  of	
  anandamide	
  (an	
  
endocannabinoid)	
  outflow[532].	
  The	
  researchers	
  concluded	
  that	
  the	
  physiological	
  role	
  of	
  anandamide	
  
may	
  be	
  "...to	
  counter	
  dopamine	
  stimulation	
  of	
  motor	
  activity.	
  (...)	
  Thus,	
  our	
  findings	
  may	
  have	
  
implications	
  for	
  neuropsychiatric	
  disorders	
  such	
  as	
  schizophrenia,	
  Tourette's	
  syndrome	
  and	
  Parkinson's	
  
disease	
  and	
  may	
  point	
  to	
  novel	
  therapeutic	
  approaches	
  for	
  these	
  conditions[532]."	
  

In	
  another	
  study	
  of	
  this	
  group,	
  elevated	
  endocannabinoid	
  levels	
  were	
  found	
  in	
  the	
  cerebrospinal	
  fluid	
  of	
  
people	
  with	
  schizophrenia.	
  One	
  explanation	
  for	
  the	
  higher	
  levels	
  in	
  schizophrenics	
  is	
  that	
  the	
  brain	
  is	
  
attempting	
  to	
  compensate	
  for	
  a	
  hyperactive	
  dopamine	
  system[533].	
  The	
  author	
  suggests	
  that	
  this	
  could	
  
be	
  the	
  brain's	
  response	
  to	
  try	
  and	
  bring	
  this	
  dopamine	
  activity	
  down	
  but	
  in	
  some	
  situations,	
  the	
  brain	
  
cannot	
  keep	
  the	
  amount	
  of	
  anandamide	
  high	
  enough	
  to	
  lower	
  dopamine	
  levels[533].	
  

In	
  summary,	
  animal	
  studies	
  show	
  that	
  THC	
  and	
  other	
  ligands	
  to	
  the	
  CB1	
  receptor	
  are	
  rewarding,	
  that	
  they	
  
are	
  self-­‐‑administered	
  by	
  animals	
  under	
  certain	
  conditions,	
  and	
  that	
  CB1	
  receptor	
  ligands	
  exert	
  complex	
  
interactions	
  with	
  the	
  opiate	
  and	
  the	
  dopamine	
  system.	
  However,	
  determining	
  the	
  relevance	
  and	
  
implications	
  of	
  these	
  findings	
  to	
  humans	
  requires	
  clinical	
  studies	
  

Dependency	
  Compared	
  to	
  other	
  Drugs	
  	
  

Compared	
  to	
  other	
  widely	
  used	
  drugs	
  (alcohol,	
  tobacco,	
  opiates)	
  a	
  smaller	
  percentage	
  of	
  Cannabis	
  
users	
  become	
  dependent.	
  Dependency	
  is	
  also	
  less	
  severe	
  compared	
  to	
  many	
  other	
  legal	
  and	
  illegal	
  drugs.	
  
The	
  relatively	
  low	
  dependence	
  liability	
  of	
  Cannabis	
  is	
  widely	
  recognized.	
  	
  

Withdrawal	
  from	
  THC	
  has	
  been	
  described	
  in	
  animal	
  research	
  and	
  humans.	
  For	
  example,	
  people	
  who	
  
smoke	
  marijuana	
  daily	
  become	
  more	
  aggressive	
  when	
  they	
  quit.	
  Dr.	
  Elena	
  Kouri	
  and	
  colleagues	
  at	
  
Harvard	
  University	
  write	
  in	
  the	
  Journal	
  of	
  Psychopharmacology	
  that	
  they	
  had	
  shown	
  objectively	
  that	
  when	
  
people	
  stop	
  smoking	
  marijuana,	
  there	
  is	
  a	
  clear	
  withdrawal	
  syndrome[534].	
  

The	
  withdrawal	
  symptoms	
  are	
  relatively	
  mild.	
  In	
  a	
  review	
  of	
  the	
  published	
  literature	
  regarding	
  Cannabis	
  
withdrawal	
  symptoms	
  in	
  humans,	
  Smith	
  (2002)	
  stated:	
  	
  

"It	
  is	
  suggested	
  that	
  the	
  studies	
  conducted	
  to	
  date	
  do	
  not	
  provide	
  a	
  strong	
  evidence	
  base	
  for	
  the	
  
drawing	
  of	
  any	
  conclusions	
  as	
  to	
  the	
  existence	
  of	
  a	
  cannabis	
  withdrawal	
  syndrome	
  in	
  human	
  users,	
  
or	
  as	
  to	
  the	
  cause	
  of	
  symptoms	
  reported	
  by	
  those	
  abstaining	
  from	
  the	
  drug.	
  On	
  the	
  basis	
  of	
  current	
  
research,	
  cannabis	
  cannot	
  be	
  said	
  to	
  provide	
  as	
  clear	
  a	
  withdrawal	
  pattern	
  as	
  other	
  drugs	
  of	
  abuse,	
  
such	
  as	
  opiates.	
  However,	
  cannabis	
  also	
  highlights	
  the	
  need	
  for	
  a	
  further	
  defining	
  of	
  withdrawal,	
  in	
  
particular	
  the	
  position	
  that	
  rebound	
  effects	
  occupy	
  in	
  this	
  phenomenon.	
  It	
  is	
  concluded	
  that	
  more	
  
controlled	
  research	
  might	
  uncover	
  a	
  diagnosable	
  withdrawal	
  syndrome	
  in	
  human	
  users	
  and	
  that	
  
there	
  may	
  be	
  a	
  precedent	
  for	
  the	
  introduction	
  of	
  a	
  cannabis	
  withdrawal	
  syndrome	
  before	
  the	
  exact	
  
root	
  of	
  it	
  is	
  known[535]."	
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Tolerance	
  and	
  rebound	
  phenomena	
  in	
  humans	
  have	
  been	
  described	
  for	
  Cannabis.	
  These	
  are	
  other	
  
indications	
  of	
  dependency	
  caused	
  by	
  Cannabis:	
  	
  

	
  

"Tolerance	
  develops	
  to	
  the	
  receptor-­‐‑mediated	
  effects	
  of	
  THC	
  with	
  continued	
  usage.	
  However,	
  there	
  
are	
  distinctions	
  in	
  their	
  degree	
  with	
  different	
  effects.	
  Discontinuation	
  of	
  chronic	
  THC	
  use	
  may	
  cause	
  
rebound	
  phenomena	
  (transient	
  increase	
  in	
  intraocular	
  pressure,	
  loss	
  of	
  appetite,	
  etc.).	
  Some	
  chronic	
  
users	
  report	
  withdrawal	
  symptoms	
  after	
  abrupt	
  cessation.	
  This	
  withdrawal	
  syndrome	
  is	
  
characterized	
  by	
  irritability,	
  agitation,	
  sleep	
  disorder,	
  hyperhidrosis	
  and	
  loss	
  of	
  appetite.	
  It	
  is	
  
generally	
  mild.	
  Cannabis	
  dependency	
  is	
  less	
  determined	
  by	
  physical	
  than	
  by	
  psychological	
  factors.	
  
Dependency	
  and	
  abuse	
  potential	
  of	
  therapeutically	
  employed	
  ∆9-­‐‑THC	
  is	
  low[168]."	
  

	
  	
  

Dependency	
  rates	
  are	
  reported	
  to	
  be	
  lower	
  than	
  with	
  many	
  other	
  drugs.	
  In	
  a	
  German	
  study	
  of	
  1,458	
  
current	
  or	
  previous	
  Cannabis	
  users,	
  ordered	
  by	
  the	
  German	
  Federal	
  Health	
  Ministry,	
  2-­‐‑	
  10%	
  of	
  those	
  
using	
  exclusively	
  Cannabis	
  were	
  classified	
  as	
  substance	
  dependent[536].	
  If	
  those	
  who	
  also	
  used	
  other	
  
illegal	
  drugs	
  were	
  included,	
  8%	
  of	
  Cannabis	
  users	
  were	
  regarded	
  as	
  dependent,	
  including	
  1%	
  of	
  the	
  
"occasional	
  users,"	
  7%	
  of	
  the	
  "individual	
  users,"	
  10%	
  of	
  the	
  "recreational	
  users,"	
  and	
  28%	
  of	
  the	
  
"permanent	
  users."	
  Duration	
  of	
  consumption	
  had	
  no	
  influence	
  on	
  the	
  likelihood	
  of	
  the	
  subject	
  to	
  quit	
  use,	
  
an	
  indication	
  that	
  the	
  risk	
  of	
  dependency	
  was	
  independent	
  of	
  duration	
  of	
  use,	
  and	
  that	
  users	
  generally	
  
had	
  no	
  problems	
  quitting.	
  	
  

Similar	
  percentages	
  were	
  reported	
  by	
  Hall	
  et	
  al.	
  (1999):	
  	
  

"A	
  variety	
  of	
  estimates	
  have	
  been	
  derived	
  from	
  U.S.	
  studies	
  in	
  the	
  late	
  1970s	
  and	
  early	
  1980s,	
  
which	
  defined	
  cannabis	
  use	
  and	
  dependence	
  in	
  a	
  variety	
  of	
  ways.	
  These	
  studies	
  suggested	
  
that	
  between	
  10	
  and	
  20	
  per	
  cent	
  of	
  those	
  who	
  have	
  ever	
  used	
  cannabis,	
  and	
  between	
  33	
  and	
  
50	
  per	
  cent	
  of	
   those	
  who	
  have	
  had	
  a	
  history	
  of	
  daily	
  cannabis	
  use,	
   showed	
  symptoms	
  of	
  
cannabis	
  dependence	
  (see	
  Hall,	
  Solowij	
  &	
  Lemon,	
  1994).	
  A	
  more	
  recent	
  and	
  better	
  estimate	
  
of	
  the	
  risk	
  of	
  meeting	
  DSM-­‐‑	
  R.III	
  criteria	
  for	
  cannabis	
  dependence	
  was	
  obtained	
  from	
  data	
  
collected	
   in	
   the	
   National	
   Comorbitity	
   Study	
   (Anthony,	
   Warner	
   &	
   Kessler,	
   1994).	
   This	
  
indicated	
  that	
  9	
  per	
  cent	
  of	
  lifetime	
  cannabis	
  users	
  met	
  DSM-­‐‑R-­‐‑III	
  criteria	
  for	
  dependence	
  
at	
  some	
  time	
  in	
  their	
  life,	
  compared	
  to	
  32	
  per	
  cent	
  of	
  tobacco	
  users,	
  23	
  per	
  cent	
  of	
  opiate	
  
users	
  and	
  15	
  per	
  cent	
  of	
  alcohol	
  users[537]."	
  

	
  In	
  the	
  recent	
  past,	
  several	
  studies	
  have	
  attempted	
  to	
  compare	
  the	
  health	
  risks	
  of	
  the	
  most	
  common	
  legal	
  
and	
  illegal	
  drugs.	
  Two	
  studies	
  received	
  special	
  attention:	
  a	
  report	
  by	
  order	
  of	
  the	
  French	
  Health	
  Ministry,	
  
the	
  so-­‐‑called	
  "Roques-­‐‑Report”,	
  and	
  a	
  study	
  prepared	
  for	
  the	
  World	
  Health	
  Organization[537,538]	
  .	
  Major	
  
attention	
  was	
  paid	
  to	
  concerns	
  over	
  dependency/addiction	
  potentially	
  having	
  a	
  causative	
  role	
  associated	
  
with	
  these	
  drugs.	
  	
  

Both	
  reports	
  concluded	
  that	
  heavy	
  Cannabis	
  consumption	
  causes	
  less	
  harm	
  than	
  heavy	
  use	
  of	
  the	
  most	
  
common	
  other	
  legal	
  and	
  illegal	
  drugs.	
  Special	
  attention	
  was	
  paid	
  to	
  the	
  question	
  of	
  dependency	
  and	
  
abuse.	
  Hall	
  et	
  al.	
  (1999)	
  concluded	
  that	
  all	
  drugs	
  under	
  investigation	
  can	
  cause	
  dependency[537].	
  The	
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main	
  health	
  risks	
  to	
  exclusive	
  users	
  of	
  Cannabis	
  would	
  be	
  limited	
  to	
  daily	
  users	
  who	
  consume	
  the	
  drug	
  
over	
  a	
  period	
  of	
  several	
  years.	
  These	
  risks	
  included	
  the	
  risk	
  of	
  a	
  dependency	
  syndrome,	
  development	
  of	
  a	
  
chronic	
  bronchitis,	
  and	
  involvement	
  in	
  motor	
  vehicle	
  accidents	
  if	
  the	
  user	
  drives	
  under	
  acute	
  influence	
  of	
  
the	
  drug.	
  The	
  latter	
  could	
  also	
  affect	
  occasional	
  users.	
  With	
  regard	
  to	
  dependency	
  Hall	
  et	
  al.	
  (1999)	
  
conclude	
  (as	
  quoted	
  above):	
  	
  

"A	
  variety	
  of	
  estimates	
  have	
  been	
  derived	
  from	
  U.S.	
  studies	
  in	
  the	
  late	
  1970s	
  and	
  early	
  1980s,	
  
which	
  defined	
  cannabis	
  use	
  and	
  dependence	
  in	
  a	
  variety	
  of	
  ways.	
  These	
  studies	
  suggested	
  
that	
  between	
  10	
  and	
  20	
  per	
  cent	
  of	
  those	
  who	
  have	
  ever	
  used	
  cannabis,	
  and	
  between	
  33	
  and	
  
50	
  per	
  cent	
  of	
   those	
  who	
  have	
  had	
  a	
  history	
  of	
  daily	
  cannabis	
  use,	
   showed	
  symptoms	
  of	
  
cannabis	
  dependence	
  (see	
  Hall,	
  Solowij	
  &	
  Lemon,	
  1994).	
  A	
  more	
  recent	
  and	
  better	
  estimate	
  
of	
  the	
  risk	
  of	
  meeting	
  DSM-­‐‑	
  R.III	
  criteria	
  for	
  cannabis	
  dependence	
  was	
  obtained	
  from	
  data	
  
collected	
   in	
   the	
   National	
   Comorbidity	
   Study	
   (Anthony,	
   Warner	
   &	
   Kessler,	
   1994).	
   This	
  
indicated	
  that	
  9	
  per	
  cent	
  of	
  lifetime	
  cannabis	
  users	
  met	
  DSM-­‐‑R-­‐‑III	
  criteria	
  for	
  dependence	
  
at	
  some	
  time	
  in	
  their	
  life,	
  compared	
  to	
  32	
  per	
  cent	
  of	
  tobacco	
  users,	
  23	
  per	
  cent	
  of	
  opiate	
  
users	
  and	
  15	
  per	
  cent	
  of	
  alcohol	
  users[537]."	
  	
  	
  

	
  

Eminent	
  addictions	
  specialist	
  Jack	
  Henningfeld	
  was	
  asked	
  to	
  rate	
  the	
  addictive	
  qualities	
  of	
  popular	
  drugs	
  
and	
  produced	
  the	
  following	
  ratings	
  according	
  to	
  five	
  general	
  indicators	
  of	
  abuse	
  potential:	
  	
  

•   Tolerance:	
  How	
  much	
  of	
  the	
  substance	
  is	
  needed	
  to	
  satisfy	
  increasing	
  cravings	
  for	
  it,	
  and	
  the	
  level	
  
of	
  stable	
  need	
  that	
  is	
  eventually	
  reached.	
  	
  

•   Dependence:	
  How	
  difficult	
  it	
  is	
  for	
  the	
  user	
  to	
  quit,	
  the	
  relapse	
  rate,	
  the	
  percentage	
  of	
  people	
  who	
  
eventually	
  become	
  dependent,	
  the	
  rating	
  users	
  give	
  their	
  own	
  need	
  for	
  the	
  substance	
  and	
  the	
  
degree	
  to	
  which	
  the	
  substance	
  will	
  be	
  used	
  in	
  the	
  face	
  of	
  evidence	
  that	
  it	
  causes	
  harm.	
  	
  

•   Intoxication:	
  Though	
  not	
  usually	
  counted	
  as	
  a	
  measure	
  of	
  addiction	
  in	
  itself,	
  the	
  level	
  of	
  
intoxication	
  is	
  associated	
  with	
  addiction	
  and	
  increases	
  the	
  personal	
  and	
  social	
  damage	
  a	
  
substance	
  may	
  do[539].	
  	
  

This	
  assessment	
  agrees	
  with	
  those	
  cited	
  above	
  in	
  that	
  marijuana	
  ranks	
  low	
  on	
  all	
  indicators	
  of	
  additive	
  
potential	
  compared	
  to	
  other	
  commonly	
  used	
  drugs.	
  Adolescents	
  are	
  more	
  susceptible	
  to	
  marijuana	
  
dependence	
  and	
  to	
  problems	
  related	
  to	
  Cannabis	
  abuse	
  than	
  adults.	
  	
  

“Adolescents	
  are	
  dependent	
  at	
  a	
  lower	
  frequency	
  and	
  quantity	
  of	
  use	
  than	
  adults:	
  the	
  differences	
  diverge	
  
as	
  level	
  of	
  use	
  increases.	
  Twice	
  as	
  many	
  adolescents	
  as	
  adults	
  who	
  used	
  marijuana	
  near-­‐‑daily	
  or	
  daily	
  
within	
  the	
  last	
  year	
  were	
  identified	
  as	
  being	
  dependent	
  (35%	
  versus	
  18%).	
  Frequency	
  and	
  quantity	
  of	
  use	
  
each	
  retained	
  a	
  unique	
  effect	
  on	
  dependence,	
  but	
  frequency	
  appeared	
  to	
  be	
  more	
  important	
  than	
  quantity	
  
in	
  predicting	
  last	
  year	
  dependence[540].”	
  	
  However,	
  recent	
  evidence	
  has	
  not	
  produced	
  supporting	
  
evidence	
  long-­‐‑term	
  effects	
  related	
  to	
  this	
  finding	
  in	
  other,	
  larger	
  populations[11].	
  	
  

This	
  higher	
  dependence	
  liability	
  of	
  adolescents	
  is	
  sometimes	
  used	
  as	
  an	
  argument	
  against	
  the	
  medical	
  use	
  
of	
  Cannabis.	
  However,	
  this	
  argument	
  is	
  not	
  used	
  with	
  other	
  medicines,	
  such	
  as	
  the	
  opiates.	
  The	
  IOM	
  
report	
  states	
  that	
  permitting	
  the	
  medical	
  use	
  of	
  Cannabis	
  would	
  not	
  increase	
  non-­‐‑medical	
  uses.	
  The	
  



ASA	
  	
  |	
  	
  Scheduling	
  Cannabis:	
  A	
  Preparatory	
  Document	
  for	
  FDA’s	
  8-­‐‑Factor	
  Analysis	
  on	
  Cannabis	
  

82	
  |	
  Americans 	
   for 	
  Safe 	
  Access 	
   	
  

report	
  also	
  addresses	
  the	
  suggestion	
  by	
  opponents	
  of	
  medical	
  use	
  that	
  approving	
  marijuana	
  as	
  a	
  medicine	
  
"sends	
  the	
  wrong	
  message."	
  The	
  authors	
  say	
  there	
  is	
  "no	
  convincing	
  data	
  to	
  support	
  this	
  concern,"	
  and	
  
they	
  note	
  that	
  "this	
  question	
  is	
  beyond	
  the	
  issues	
  normally	
  considered	
  for	
  medical	
  uses	
  of	
  drugs[171]."	
  	
  

Kandel	
  et	
  al.	
  (1997)	
  analyzed	
  dependency	
  rates	
  in	
  a	
  sample	
  of	
  about	
  88,000	
  individuals[541].	
  They	
  found	
  
that	
  nicotine	
  was	
  the	
  most	
  addictive	
  drug.	
  Analyses	
  were	
  based	
  on	
  three	
  aggregated	
  waves	
  (1991,	
  1992	
  
and	
  1993)	
  of	
  the	
  nationally	
  representative	
  samples	
  of	
  the	
  general	
  population,	
  at	
  or	
  above	
  12	
  years	
  of	
  age,	
  
interviewed	
  in	
  the	
  National	
  Household	
  Surveys	
  on	
  Drug	
  Abuse	
  (n	
  =	
  87915).	
  	
  

"The	
  five	
  major	
  findings	
  are	
  that:	
  (1)	
  nicotine	
  is	
  the	
  most	
  addictive	
  of	
  the	
  four	
  drugs	
  we	
  
examined;	
   (2)	
   among	
   female	
   last	
   year	
   users	
   of	
   alcohol	
   and	
  marijuana,	
   adolescents	
   are	
  
significantly	
   more	
   at	
   risk	
   for	
   dependence	
   than	
   any	
   other	
   age	
   group	
   of	
   women;	
   (3)	
  
conditional	
   prevalences	
   of	
   last	
   year	
   dependence	
   on	
   alcohol,	
  marijuana	
   and	
   cocaine	
   are	
  
higher	
  among	
  adolescent	
  females	
  than	
  adolescent	
  males	
  but	
  significantly	
  different	
  only	
  for	
  
cocaine;	
  (4)	
  among	
  adults,	
  the	
  rates	
  of	
  dependence	
  are	
  higher	
  among	
  males	
  than	
  among	
  
females	
  for	
  alcohol	
  and	
  marijuana,	
  but	
  lower	
  for	
  nicotine;	
  and	
  (5)	
  among	
  last	
  year	
  users,	
  
whites	
  are	
  more	
  likely	
  than	
  any	
  other	
  ethnic	
  group	
  to	
  be	
  dependent	
  on	
  nicotine	
  and	
  blacks	
  
to	
  be	
  dependent	
  on	
  cocaine[541]."	
  	
  	
  

If	
  selected	
  samples	
  of	
  individuals	
  are	
  investigated,	
  it	
  is	
  necessary	
  to	
  avoid	
  any	
  generalization	
  of	
  the	
  
results.	
  Crowley	
  et	
  al.	
  (1998)	
  investigated	
  a	
  sample	
  of	
  young	
  Cannabis	
  users	
  (age:	
  13-­‐‑	
  19	
  years)	
  with	
  
serious	
  Cannabis-­‐‑use	
  disorders	
  and	
  problems	
  and	
  noted[542]:	
  	
  

"The	
  prevalence	
  of	
  cannabis	
  use	
  is	
  rising	
  among	
  adolescents,	
  many	
  of	
  whom	
  perceive	
  little	
  risk	
  
from	
  cannabis.	
  However,	
  clinicians	
  who	
  treat	
  adolescent	
  substance	
  users	
  hear	
  frequent	
  reports	
  of	
  
serious	
  cannabis-­‐‑use	
  disorders	
  and	
  problems.	
  (...)	
  The	
  data	
  indicate	
  that	
  for	
  adolescents	
  with	
  
conduct	
  problems	
  cannabis	
  use	
  is	
  not	
  benign,	
  and	
  that	
  the	
  drug	
  potently	
  reinforces	
  cannabis-­‐‑
taking,	
  producing	
  both	
  dependence	
  and	
  withdrawal.	
  However,	
  findings	
  from	
  this	
  severely	
  affected	
  
clinical	
  population	
  should	
  not	
  be	
  generalized	
  broadly	
  to	
  all	
  other	
  adolescents[542]."	
  	
  

In	
  conclusion,	
  Cannabis	
  can	
  cause	
  dependency	
  but	
  withdrawal	
  is	
  milder	
  than	
  withdrawal	
  from	
  several	
  
other	
  legal	
  and	
  illegal	
  drugs,	
  and	
  dependency	
  is	
  less	
  frequent	
  than	
  with	
  most	
  other	
  common	
  legal	
  and	
  
illegal	
  drugs.	
  	
  

	
  

FACTOR	
  8:	
  WHETHER	
  THE	
  SUBSTANCE	
  IS	
  AN	
  IMMEDIATE	
  PRECURSOR	
  OF	
  A	
  
SUBSTANCE	
  ALREADY	
  CONTROLLED	
   	
  

	
  

While	
  Cannabis	
  is	
  not	
  an	
  immediate	
  pre-­‐‑cursor	
  to	
  a	
  scheduled	
  drug,	
  purified-­‐‑CBD	
  can	
  be	
  
converted	
  into	
  THC.	
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IV.	
  FINDINGS	
  AND	
  RECOMMENDATIONS	
  

We	
  support	
  the	
  removal	
  of	
  Cannabis	
  from	
  Schedule	
  I	
  and	
  the	
  placement	
  into	
  a	
  category,	
  which	
  
recognizes	
  its	
  inherent	
  safety	
  and	
  medical	
  utility.	
  

To	
  reside	
  in	
  Schedules	
  II-­‐‑IV	
  and	
  be	
  approved	
  for	
  diagnosing,	
  mitigating,	
  treating,	
  or	
  curing	
  a	
  specific	
  
medical	
  condition,	
  a	
  substance	
  or	
  botanical	
  must	
  proceed	
  through	
  a	
  rigors	
  FDA	
  process	
  proving	
  safety	
  
and	
  efficacy.	
  Different	
  forms	
  of	
  Cannabis	
  have	
  been	
  through	
  rigorous	
  clinical	
  testing	
  including	
  whole	
  plant	
  
Cannabis,	
  hash	
  oil	
  extracts	
  dissolved	
  in	
  ethanol,	
  and	
  purified	
  extracts.	
  	
  

To	
  be	
  approved	
  a	
  medicine	
  the	
  FDA	
  requires	
  the	
  following	
  five	
  criteria	
  to	
  be	
  addressed;	
  Based	
  on	
  the	
  
information	
  from	
  this	
  eight	
  factor	
  analysis,	
  below	
  are	
  the	
  five	
  criteria	
  the	
  FDA	
  requires	
  to	
  be	
  satisfied	
  to	
  
demonstrate	
  that	
  Marijuana	
  or	
  Cannabis	
  is	
  medicine:	
  

(1)	
  THE	
  DRUG'S	
  CHEMISTRY	
  IS	
  KNOWN	
  AND	
  REPRODUCIBLE.	
  

The	
  chemistry	
  of	
  Cannabis	
  is	
  known	
  and	
  reproducible.	
  Cannabis	
  monographs	
  have	
  been	
  published	
  
by	
  the	
  AHP	
  setting	
  guidance	
  for	
  standards	
  of	
  identity,	
  analysis,	
  quality	
  control,	
  administration,	
  and	
  
dosing.	
  The	
  AHP	
  monographs	
  are	
  based	
  on	
  FDA	
  and	
  USP	
  guidelines	
  for	
  botanical	
  medicines.	
  Additionally,	
  
standardized	
  Cannabis	
  products	
  are	
  available	
  from	
  the	
  NIDA-­‐‑funded	
  University	
  of	
  Mississippi	
  marijuana	
  
farm	
  for	
  the	
  FDA’s	
  IND	
  program,	
  a	
  program	
  that	
  has	
  provided	
  standardized	
  Cannabis	
  cigarettes	
  to	
  the	
  
same	
  participants,	
  every	
  month	
  for	
  decades.	
  Furthermore,	
  the	
  Research	
  Triangle	
  Institute	
  (A	
  NIDA	
  
funded,	
  DEA	
  compliant	
  organization)	
  has	
  also	
  released	
  a	
  quality	
  control	
  manual	
  for	
  Cannabis,	
  entitled	
  The	
  
Analytical	
  Chemistry	
  of	
  Cannabis	
  –	
  Quality	
  Assessment,	
  Assurance,	
  and	
  Regulation	
  of	
  Medicinal	
  Marijuana	
  
and	
  Cannabinoid	
  Preparations.	
  	
  

Internationally,	
  private	
  companies	
  have	
  completed	
  clinical	
  studies	
  and	
  successfully	
  marketed	
  
standardized	
  Cannabis	
  products	
  (Cannabis	
  flowers,	
  extracts,	
  and	
  nabiximols)	
  in	
  27	
  countries.	
  In	
  the	
  last	
  
decade,	
  the	
  U.S.	
  has	
  approved	
  over	
  550	
  studies	
  of	
  marijuana	
  or	
  Cannabis,	
  144	
  with	
  dronabinol	
  or	
  
tetrahydrocannabinol	
  (THC),	
  and	
  96	
  with	
  pure	
  CBD	
  or	
  a	
  CBD-­‐‑rich	
  Cannabis	
  extract	
  according	
  to	
  
clinicaltrials.gov.	
  	
  

Cannabis	
  is	
  dispensed	
  in	
  pharmacies	
  throughout	
  Europe	
  and	
  at	
  dispensaries	
  in	
  the	
  U.S.,	
  which	
  conforms	
  
to	
  standards	
  that	
  would	
  qualify	
  the	
  Cannabis	
  products	
  as	
  botanical	
  medicines	
  based	
  on	
  existing	
  safety	
  
guidelines	
  from	
  the	
  FDA,	
  AHP,	
  and	
  the	
  U.S.	
  Department	
  of	
  Agriculture	
  (USDA).	
  The	
  quality	
  and	
  safety	
  of	
  
medical	
  Cannabis	
  and	
  its	
  derivatives	
  are	
  adequately	
  addressed	
  by	
  existing	
  national	
  and	
  local	
  standards.	
  
The	
  standards	
  also	
  address	
  best	
  practices	
  for	
  Cannabis	
  operations,	
  such	
  as	
  manufacturers,	
  cultivation	
  
sites,	
  laboratories,	
  and	
  dispensaries.	
  Botanical	
  medicines	
  and	
  herbal	
  products	
  are	
  regulated;	
  many	
  of	
  
these	
  botanical	
  safety	
  standards	
  are	
  directly	
  applied	
  to	
  medical	
  Cannabis.	
  Several	
  countries	
  have	
  made	
  
significant	
  regulatory	
  efforts	
  to	
  enact	
  the	
  existing	
  national	
  and	
  local	
  level	
  standards	
  for	
  Cannabis	
  
production	
  and	
  distribution[57,214,543].	
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Some	
  countries	
  have	
  published	
  monographs	
  (i.e.,	
  Czech	
  Republic,	
  Holland,	
  U.S.,	
  and	
  Canada)	
  to	
  
specifically	
  address	
  the	
  quality	
  control	
  of	
  Cannabis,	
  including	
  methodology.	
  Trade	
  associations	
  have	
  
published	
  best	
  practices	
  for	
  cultivation,	
  dispensing,	
  manufacturing	
  and	
  laboratory	
  practices[544].	
  
Furthermore,	
  an	
  abundance	
  of	
  national	
  and	
  international	
  guidance	
  documents	
  provide	
  quality	
  control	
  
standards	
  that	
  address	
  nearly	
  every	
  aspect	
  of	
  quality	
  control	
  and	
  product	
  safety	
  for	
  botanical	
  substances,	
  
such	
  as	
  Cannabis	
  and	
  its	
  derivatives.	
  	
  

One	
  hurdle	
  to	
  quality	
  control	
  of	
  medical	
  Cannabis	
  products	
  is	
  the	
  present	
  control	
  status	
  of	
  Cannabis	
  in	
  
countries	
  such	
  as	
  the	
  U.S.	
  and	
  also	
  the	
  controls	
  under	
  the	
  conventions.	
  National	
  and	
  international	
  controls	
  
prevent	
  adequate	
  product	
  testing	
  in	
  U.S.	
  Cannabis	
  programs	
  and	
  may	
  inadvertently	
  jeopardize	
  public	
  
health.	
  There	
  has	
  only	
  been	
  a	
  single	
  study,	
  which	
  examined	
  the	
  labeling	
  accuracy	
  (i.e.,	
  potency)	
  of	
  the	
  
Cannabis	
  products’	
  accessed	
  through	
  three	
  state	
  programs	
  in	
  the	
  U.S.	
  The	
  study	
  demonstrateed	
  that	
  
medical	
  Cannabis	
  product	
  labels	
  in	
  the	
  U.S.	
  can	
  be	
  inaccurate	
  [545].	
  However,	
  the	
  study	
  also	
  
demonstrated	
  that	
  the	
  current	
  national	
  controls	
  for	
  Cannabis	
  impair	
  the	
  ability	
  to	
  address	
  Cannabis	
  
product	
  public	
  health	
  concerns.	
  	
  

The	
  DEA	
  controls	
  the	
  release	
  of	
  analytical-­‐‑quality	
  standards	
  for	
  calibrating	
  scientific	
  instruments,	
  which	
  
can	
  only	
  be	
  purchased	
  in	
  necessary	
  amounts	
  if	
  the	
  operation	
  has	
  received	
  a	
  Schedule	
  I	
  license	
  from	
  the	
  
DEA.	
  The	
  DEA	
  will	
  not	
  grant	
  a	
  Schedule	
  I	
  license	
  to	
  a	
  state	
  sponsored	
  medical	
  Cannabis	
  laboratory,	
  
because	
  the	
  laboratory	
  would	
  receive	
  medical	
  Cannabis	
  samples	
  for	
  analysis	
  from	
  non-­‐‑DEA	
  licensed	
  
sources	
  (such	
  as	
  State	
  licensed	
  manufacturers,	
  distribution	
  centers,	
  cultivation	
  sites,	
  patients,	
  or	
  doctors	
  
that	
  recommend	
  Cannabis	
  to	
  patients).	
  Therefore,	
  the	
  Schedule	
  I	
  status	
  of	
  Cannabis	
  blocks	
  most	
  
laboratories	
  from	
  determining	
  the	
  precise	
  potency	
  of	
  the	
  product.	
  It	
  is	
  difficult	
  to	
  address	
  public	
  health	
  
issues	
  regarding	
  medical	
  Cannabis	
  products	
  while	
  it	
  remains	
  in	
  Schedule	
  I	
  status.	
  However,	
  testing	
  for	
  
clinically	
  relevant	
  contaminants	
  –	
  such	
  as	
  heavy	
  metals,	
  bacteria,	
  and	
  fungus	
  –	
  can	
  proceed	
  without	
  
requiring	
  DEA	
  licensing	
  but	
  this	
  product	
  safety	
  testing	
  is	
  also	
  vulnerable	
  to	
  DEA	
  or	
  federal	
  interference	
  
due	
  to	
  the	
  scheduling	
  status.	
  

A	
  normalizing	
  factor	
  for	
  a	
  medicine	
  like	
  Cannabis	
  in	
  the	
  U.S.	
  could	
  be	
  for	
  the	
  USP	
  to	
  create	
  a	
  Cannabis	
  
monograph;	
  these	
  standards	
  would	
  be	
  adopted	
  to	
  regulate	
  Cannabis	
  as	
  a	
  medicinal	
  product	
  
nationally[546].	
  However,	
  this	
  action	
  would	
  grant	
  pharmacists	
  in	
  the	
  U.S.	
  the	
  ability	
  to	
  work	
  with	
  
Cannabis,	
  which	
  is	
  forbidden	
  by	
  the	
  DEA.	
  Hence,	
  the	
  USP	
  cannot	
  create	
  a	
  Cannabis	
  monograph	
  and	
  still	
  
maintain	
  compliance	
  with	
  the	
  DEA.	
  	
  

Presently,	
  the	
  USP	
  defers	
  to	
  the	
  AHP	
  monograph	
  as	
  the	
  current	
  standard	
  for	
  Cannabis	
  products	
  in	
  the	
  
U.S.[7].	
  A	
  recent	
  meeting	
  of	
  the	
  USP	
  suggests	
  drafting	
  of	
  the	
  document	
  will	
  not	
  begin	
  until	
  Cannabis	
  is	
  
rescheduled	
  to	
  a	
  status	
  that	
  recognizes	
  its	
  medicinal	
  use	
  and	
  outstanding	
  safety	
  profile.	
  The	
  standards	
  
issued	
  by	
  the	
  AHP	
  monograph	
  and	
  American	
  Herbal	
  Products	
  Association	
  (AHPA)	
  have	
  been	
  adopted	
  by	
  
16	
  U.S.	
  states	
  to	
  regulate	
  product	
  safety	
  for	
  their	
  medical	
  Cannabis	
  programs.	
  Furthermore,	
  AHPA,	
  the	
  
trade	
  association	
  for	
  the	
  herbal	
  products	
  industry,	
  has	
  issued	
  its	
  medical	
  marijuana	
  manufacturing	
  
guidelines,	
  completing	
  its	
  series	
  of	
  recommendations	
  for	
  state	
  regulators	
  in	
  the	
  areas	
  of	
  manufacturing,	
  
packaging	
  and	
  labeling,	
  cultivation,	
  dispensary	
  operations,	
  and	
  laboratory	
  practices.	
  

Another	
  example	
  of	
  production	
  with	
  good	
  quality	
  assurance/quality	
  control	
  is	
  the	
  Dutch	
  program	
  for	
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medicinal	
  Cannabis.	
  This	
  is	
  produced	
  under	
  responsibility	
  of	
  the	
  Ministry	
  of	
  Health	
  and	
  meets	
  a	
  number	
  
of	
  quality	
  requirements:	
  consistent	
  strength	
  on	
  THC	
  and	
  composition	
  of	
  secondary	
  cannabinoids,	
  absence	
  
of	
  microbiological	
  contamination,	
  pesticides	
  and	
  heavy	
  metals,	
  and	
  humidity.	
  Where	
  there	
  is	
  a	
  norm	
  
provided	
  in	
  the	
  European	
  Pharmacopoeia,	
  this	
  norm	
  is	
  followed[547].	
  

The	
  next	
  sections	
  briefly	
  discuss	
  published	
  resources	
  and	
  guidance	
  documents	
  being	
  used	
  by	
  
governments	
  to	
  provide	
  quality	
  control	
  and	
  product	
  safety	
  around	
  the	
  world	
  for	
  agricultural	
  products	
  
and	
  botanical	
  medicines,	
  including	
  Cannabis.	
  

Good	
  Agricultural	
  and	
  Collection	
  Practices	
  

The	
  quality	
  of	
  raw	
  material	
  for	
  botanical	
  medicine	
  can	
  be	
  safeguarded	
  by	
  using	
  Good	
  Agricultural	
  and	
  
Collection	
  Practices	
  (GACP	
  aka	
  GAP)	
  to	
  the	
  extent	
  possible	
  in	
  all	
  aspect	
  of	
  growing,	
  harvesting,	
  and	
  
storage[548].	
  Specific	
  guidelines	
  for	
  regulators	
  regarding	
  Cannabis	
  cultivation	
  practices	
  in	
  the	
  U.S.	
  have	
  
been	
  published	
  by	
  AHPA.	
  These	
  standards	
  include	
  requirements	
  for	
  standard	
  operating	
  procedure	
  
documentation,	
  employee	
  safety	
  training,	
  security,	
  and	
  batch	
  tracking[544].	
  The	
  American	
  Herbal	
  
Pharmacopoeia	
  has	
  also	
  released	
  standards	
  of	
  quality	
  control	
  for	
  Cannabis	
  cultivation.	
  

In	
  The	
  Netherlands,	
  Czech	
  Republic,	
  and	
  Italy,	
  Cannabis	
  to	
  be	
  used	
  by	
  patients,	
  must	
  be	
  produced	
  under	
  
GMP-­‐‑like	
  conditions.	
  All	
  products	
  have	
  to	
  be	
  fully	
  tested	
  (by	
  an	
  independent	
  laboratory)	
  per	
  batch	
  on	
  
cannabinoid	
  content,	
  absence	
  of	
  heavy	
  metals,	
  aflatoxins,	
  pesticides	
  (residue),	
  and	
  microbes	
  to	
  a	
  level	
  of	
  
<10	
  cfu.	
  Standardization	
  of	
  Cannabis	
  and	
  Cannabis	
  derivatives	
  according	
  to	
  the	
  monograph	
  of	
  herbal	
  
medicines	
  of	
  the	
  European	
  Medicine	
  Agency	
  (EMA)	
  is	
  mandatory	
  and	
  has	
  to	
  be	
  proven	
  for	
  each	
  batch.	
  	
  

In	
  Austria	
  (AGES)	
  and	
  the	
  UK	
  (GW	
  Pharmaceuticals	
  Ltd),	
  Cannabis	
  has	
  to	
  be	
  produced	
  under	
  GAP;	
  
however,	
  the	
  derivatives	
  from	
  this	
  Cannabis	
  must	
  be	
  produced	
  under	
  GMP.	
  Finished	
  products	
  need	
  to	
  be	
  
standardized	
  according	
  to	
  regular	
  [pharmaceutical]	
  products.	
  

Good	
  Manufacturing	
  Practice	
  for	
  Cannabis	
  

Many	
  guidance	
  documents	
  are	
  available	
  for	
  reference	
  and	
  use	
  in	
  the	
  manufacturing	
  of	
  plant	
  medicines	
  
and	
  products,	
  any	
  facility	
  manufacturing	
  products	
  for	
  human	
  consumption	
  should	
  follow	
  GMP.	
  WHO	
  has	
  
published	
  guidelines	
  on	
  manufacturing	
  botanical	
  and	
  herbal	
  medicines,	
  and	
  the	
  U.S.	
  FDA	
  has	
  published	
  
guidance	
  documents	
  as	
  well[549-­‐‑552].	
  The	
  AHPA	
  manufacturing	
  guidelines	
  have	
  a	
  specific	
  procedure	
  for	
  
the	
  recall	
  of	
  medical	
  Cannabis	
  products	
  that	
  do	
  not	
  meet	
  “appropriate	
  standards	
  of	
  identity,	
  purity,	
  
strength,	
  and	
  composition	
  and	
  their	
  freedom	
  from	
  contamination	
  or	
  adulteration.”	
  The	
  AHP	
  Cannabis	
  
monograph	
  also	
  sets	
  limits	
  for	
  residues	
  such	
  as	
  solvents	
  and	
  pesticides,	
  heavy	
  metals,	
  bacteria,	
  and	
  
fungi[214].	
  	
  

Good	
  Laboratory	
  Practices	
  

Methods	
  used	
  to	
  determine	
  potency	
  should	
  be	
  scientifically	
  validated	
  by	
  laboratories	
  for	
  several	
  criteria	
  
including	
  but	
  not	
  limited	
  to	
  specificity,	
  linearity,	
  accuracy,	
  precision,	
  and	
  ruggedness.	
  The	
  FDA	
  and	
  other	
  
organizations	
  (i.e.,	
  AHPA,	
  USP,	
  and	
  AHP)	
  have	
  provided	
  guidance	
  documents	
  that	
  represent	
  the	
  current	
  
thinking	
  on	
  method	
  validation	
  and	
  other	
  aspects	
  of	
  good	
  laboratory	
  practices.	
  There	
  are	
  also	
  



ASA	
  	
  |	
  	
  Scheduling	
  Cannabis:	
  A	
  Preparatory	
  Document	
  for	
  FDA’s	
  8-­‐‑Factor	
  Analysis	
  on	
  Cannabis	
  

86	
  |	
  Americans 	
   for 	
  Safe 	
  Access 	
   	
  

international	
  standards	
  for	
  analyzing	
  medical	
  Cannabis	
  products,	
  which	
  have	
  been	
  issued,	
  for	
  example,	
  by	
  
the	
  UN’s	
  Office	
  of	
  Drugs	
  and	
  Crime	
  in	
  their	
  document	
  entitled	
  “Recommended	
  Methods	
  for	
  the	
  
Identification	
  and	
  Analysis	
  of	
  Cannabis	
  and	
  Cannabis	
  products”[553].	
  

Below	
  are	
  a	
  few	
  examples	
  of	
  applicable	
  guidance	
  from	
  a	
  regulatory	
  perspective,	
  for	
  analytical	
  method	
  
validation	
  for	
  new	
  methods,	
  or	
  methods	
  not	
  outlined	
  in	
  existing	
  international	
  and	
  national	
  regulatory	
  
documents:	
  

•   USP–NF,	
  Validation	
  of	
  Compendial	
  Methods;	
  USP	
  pharmacopeia	
  35,	
  United	
  States	
  Pharmacopeia	
  
Convention,	
  Inc.,	
  Rockville,	
  MD.	
  May	
  1,	
  2012	
  –	
  December	
  1,	
  2012.	
  

•   U.S.	
  FDA,	
  Center	
  for	
  Drug	
  Evaluation	
  and	
  Research	
  (CDER),	
  Reviewer	
  Guidance	
  on	
  Validation	
  of	
  
Chromatographic	
  Methods,	
  November	
  1994.	
  

•   American	
  Herbal	
  Pharmacopoeia	
  Cannabis	
  Inflorescence.	
  Standards	
  of	
  Identity,	
  Analysis,	
  and	
  
Quality	
  Control	
  (2013).	
  

Quality	
  control	
  and	
  quality	
  standards	
  for	
  medicinal	
  Cannabis	
  have	
  been	
  developed	
  and	
  adopted	
  by	
  over	
  
16	
  U.S.	
  states,	
  and	
  many	
  countries	
  such	
  as	
  Canada,	
  Israel,	
  the	
  Netherlands,	
  and	
  the	
  Czech	
  Republic	
  to	
  
name	
  a	
  few.	
  The	
  current	
  standards	
  are	
  presently	
  being	
  appropriately	
  applied	
  or	
  implemented	
  through	
  
third	
  party	
  licensed	
  certification	
  bodies,	
  for	
  regulating	
  Cannabis	
  and	
  Cannabis-­‐‑related	
  products	
  for	
  human	
  
consumption.	
  	
  

The	
  adopted	
  product	
  safety	
  standards	
  require	
  Cannabis	
  operations	
  to	
  implement	
  quality	
  control/quality	
  
assurance	
  programs,	
  batch	
  tracking,	
  adverse	
  event	
  tracking,	
  employee	
  safety	
  training,	
  and	
  documentation	
  
of	
  all	
  relevant	
  operational	
  procedures,	
  among	
  several	
  other	
  criteria.	
  The	
  AHP	
  and	
  AHPA	
  documents	
  point	
  
to	
  Patient	
  Focused	
  Certification	
  (PFC)	
  for	
  implementation	
  of	
  these	
  standards.	
  PFC	
  has	
  offices	
  in	
  
Washington,	
  DC	
  and	
  the	
  Czech	
  Republic.	
  PFC	
  is	
  the	
  only	
  international	
  program	
  that	
  can	
  verify	
  that	
  a	
  
country,	
  region	
  or	
  state’s	
  Cannabis	
  standards	
  are	
  being	
  followed	
  (www.patientfocusedcertification.com).	
  
PFC	
  conducts	
  a	
  physical	
  (site	
  or	
  facility)	
  and	
  documentation	
  audit	
  of	
  the	
  operation	
  to	
  generate	
  an	
  audit	
  
report	
  that	
  is	
  submitted	
  to	
  a	
  review	
  board.	
  PFC’s	
  review	
  board	
  features	
  experts	
  that	
  have	
  served	
  in	
  
regulatory	
  and	
  scientific	
  roles	
  in	
  U.S.	
  presidential	
  administrations,	
  at	
  the	
  USDA,	
  in	
  quality	
  control	
  
laboratories,	
  and	
  related	
  disciplines.	
  PFC	
  audited	
  its	
  first	
  Cannabis	
  operations	
  in	
  the	
  U.S.	
  in	
  2013	
  and	
  in	
  
Europe	
  in	
  2015,	
  and	
  is	
  now	
  an	
  option	
  for	
  regulators	
  in	
  every	
  country,	
  state,	
  or	
  region	
  with	
  medical	
  
Cannabis	
  access	
  programs.	
  	
  

A	
  successful	
  public	
  health	
  outcome	
  of	
  product	
  safety	
  regulations	
  has	
  been	
  demonstrated	
  through	
  
successful	
  product	
  recalls	
  in	
  Canada	
  and	
  the	
  U.S.	
  This	
  required	
  the	
  cooperation	
  of	
  government,	
  
manufacturers,	
  and	
  3rd	
  party	
  certifying	
  bodies	
  that	
  resulted	
  in	
  consumer	
  protection[554-­‐‑560].	
  

To	
  address	
  public	
  health	
  concerns	
  regarding	
  the	
  increasing	
  availability	
  of	
  medical	
  Cannabis	
  products,	
  the	
  
scheduling	
  status	
  of	
  Cannabis	
  needs	
  to	
  be	
  thoughtfully	
  and	
  deliberately	
  rescheduled,	
  in	
  order	
  for	
  
producers,	
  cultivators,	
  manufacturers,	
  laboratories,	
  clinicians,	
  researchers,	
  and	
  regulators	
  to	
  fully	
  
implement	
  quality	
  control	
  standards	
  for	
  medical	
  Cannabis	
  products.	
  Additionally,	
  the	
  UN	
  Conventions	
  
allow	
  for	
  governments	
  to	
  issue	
  multiple	
  licenses	
  to	
  cultivate	
  or	
  produce	
  Cannabis.	
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  (2)	
  THERE	
  ARE	
  ADEQUATE	
  SAFETY	
  STUDIES.	
  

Cannabis	
  products	
  have	
  been	
  on	
  the	
  market	
  for	
  decades	
  and	
  have	
  shown	
  acceptable	
  safety	
  
standards	
  for	
  use	
  under	
  medical	
  supervision.	
  Smoked,	
  vaporized,	
  or	
  ingested	
  marijuana	
  can	
  deliver	
  
consistent	
  amounts	
  of	
  active	
  chemicals	
  and	
  a	
  toxic	
  lethal	
  overdose	
  of	
  Cannabis	
  is	
  not	
  achievable.	
  	
  

Sixteen	
  states	
  have	
  adopted	
  the	
  national	
  standards	
  and	
  guidance	
  provided	
  by	
  the	
  AHPA	
  Cannabis	
  Best	
  
Practices	
  documents	
  and	
  the	
  American	
  Herbal	
  Pharmacopoeia	
  Cannabis	
  Inflorescence	
  Standards	
  of	
  
Identity,	
  Analysis,	
  and	
  Quality	
  Control	
  monograph.	
  Federal	
  standards	
  are	
  not	
  available	
  for	
  Cannabis	
  and	
  
will	
  not	
  be	
  produced	
  by	
  the	
  USP	
  while	
  the	
  plant	
  is	
  Schedule	
  I	
  because	
  the	
  USP	
  would	
  fall	
  out	
  of	
  
compliance	
  with	
  Drug	
  Enforcement	
  Administration	
  (DEA)	
  standards.	
  The	
  FDA	
  has	
  approved	
  several	
  
Cannabis	
  studies	
  and	
  a	
  new	
  IND	
  program	
  with	
  a	
  Cannabis	
  extract	
  (marketed	
  as	
  Epidiolex)	
  that	
  is	
  
currently	
  being	
  administered	
  to	
  children	
  in	
  hospitals	
  across	
  the	
  U.S.	
  	
  

While	
  street	
  marijuana	
  has	
  a	
  high	
  potential	
  for	
  abuse,	
  standardized	
  Cannabis	
  products	
  do	
  not	
  have	
  a	
  high	
  
potential	
  of	
  abuse,	
  have	
  been	
  on	
  the	
  market	
  for	
  decades	
  in	
  the	
  U.S.	
  (Marinol	
  and	
  Nabilone),	
  and	
  whole-­‐‑
plant	
  Cannabis	
  medicines	
  are	
  available	
  in	
  27	
  other	
  countries	
  (Bedrocan	
  and	
  Nabiximols)	
  [60].	
  	
  
Commonsense	
  dictates	
  that	
  self-­‐‑administration	
  with	
  unstandardized	
  street	
  drugs	
  has	
  a	
  high	
  potential	
  for	
  
abuse	
  but	
  the	
  data	
  addressing	
  Cannabis	
  does	
  not	
  report	
  or	
  document	
  nor	
  support	
  the	
  notion	
  of	
  significant	
  
abuse	
  or	
  divergence	
  with	
  standardized	
  Cannabis	
  products.	
  Cannabis	
  should	
  be	
  rescheduled	
  because	
  
standardized	
  preparations	
  have	
  a	
  well-­‐‑documented	
  low	
  potential	
  for	
  abuse	
  and	
  a	
  low	
  street	
  value	
  or	
  
resale	
  value.	
  	
  

Summaries	
  on	
  the	
  toxicology	
  of	
  Cannabis	
  are	
  listed	
  below.	
  For	
  references	
  on	
  human	
  toxicology	
  research	
  
and	
  Cannabis	
  please	
  visit	
  (http://american-­‐‑safe-­‐‑access.s3.amazonaws.com/criticalreviewFINAL.pdf):	
  	
  

•   Based	
  on	
  current	
  understanding	
  of	
  basic	
  toxicity	
  research	
  –	
  sedation,	
  cytotoxicity,	
  genotoxicity,	
  
etc.	
  –	
  Cannabis	
  and	
  its	
  components	
  seem	
  to	
  have	
  a	
  uniquely	
  wide	
  safety	
  margin[36-­‐‑39].	
  To	
  date,	
  
there	
  has	
  never	
  been	
  a	
  single	
  well-­‐‑documented	
  case	
  of	
  human	
  fatality	
  attributable	
  to	
  an	
  overdose	
  
of	
  Cannabis	
  or	
  its	
  components,	
  and	
  no	
  experimental	
  or	
  non-­‐‑extrapolated	
  LD50	
  can	
  be	
  attributed	
  to	
  
a	
  toxic	
  or	
  lethal	
  overdose	
  of	
  Cannabis	
  or	
  a	
  preparation	
  thereof.	
  
	
  

•   No	
  scientifically	
  significant	
  negative	
  neuropsychological	
  sequelae	
  have	
  yet	
  been	
  attributable	
  to	
  
Cannabis	
  usage.	
  Arguably,	
  some	
  of	
  these	
  studies	
  remain	
  limited	
  by	
  a	
  number	
  of	
  factors	
  that	
  need	
  
to	
  be	
  controlled	
  in	
  future	
  investigations.	
  Primarily,	
  Cannabis	
  use	
  and	
  dosing	
  needs	
  to	
  be	
  confirmed	
  
in	
  users	
  with	
  biological	
  and	
  chemical	
  tests,	
  as	
  issues	
  of	
  dosing	
  and	
  patterns	
  of	
  use	
  are	
  confounding	
  
factors	
  when	
  not	
  adjusted	
  for.	
  The	
  meta-­‐‑analytical	
  study	
  of	
  long-­‐‑term	
  Cannabis	
  use	
  on	
  
neurocognitive	
  functioning,	
  results	
  failed	
  to	
  find	
  any	
  substantial,	
  systematic	
  effect	
  on	
  users	
  who	
  
were	
  not	
  concurrently	
  intoxicated.	
  
	
  

•   Claims	
  of	
  brain	
  damage	
  and	
  cerebral	
  atrophy	
  are	
  not	
  supported	
  by	
  current	
  evidence.	
  When	
  
controlling	
  for	
  pertinent	
  variables	
  such	
  as	
  age,	
  gender,	
  and	
  history	
  of	
  alcohol	
  use,	
  research	
  has	
  not	
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been	
  able	
  to	
  show	
  any	
  association	
  between	
  the	
  use	
  of	
  Cannabis	
  and	
  changes	
  in	
  brain	
  
structures[59].	
  	
  	
  
	
  	
  	
  

•   Short-­‐‑term	
  use	
  of	
  existing	
  standardized	
  medical	
  Cannabis	
  and	
  Cannabis	
  products	
  appear	
  to	
  
increase	
  the	
  risk	
  of	
  non-­‐‑serious	
  adverse	
  events.	
  Risks	
  associated	
  with	
  long-­‐‑term	
  Cannabis	
  use	
  are	
  
poorly	
  characterized	
  in	
  published	
  clinical	
  trials	
  and	
  observational	
  studies;	
  however,	
  the	
  cognitive	
  
effects	
  observed	
  in	
  long-­‐‑term	
  users	
  do	
  not	
  appear	
  to	
  be	
  permanent	
  in	
  nature[40].	
  With	
  the	
  
exception	
  of	
  very	
  limited	
  studies	
  on	
  synthetic	
  endocannabinoid	
  system	
  modulators,	
  Cannabis	
  
medicines	
  do	
  not	
  appear	
  to	
  cause	
  significant	
  serious	
  adverse	
  events.	
  

(3)	
  THERE	
  ARE	
  ADEQUATE	
  AND	
  WELL-­‐‑CONTROLLED	
  STUDIES	
  PROVING	
  EFFICACY.	
  

To	
  date,	
  more	
  than	
  30,000	
  modern	
  peer-­‐‑reviewed	
  scientific	
  articles	
  on	
  the	
  chemistry	
  and	
  
pharmacology	
  of	
  Cannabis	
  and	
  the	
  cannabinoids	
  have	
  been	
  published,	
  and	
  more	
  than	
  1,500	
  articles	
  
investigating	
  the	
  body's	
  natural	
  endocannabinoids	
  are	
  published	
  every	
  year.	
  In	
  recent	
  years,	
  modern	
  
gold-­‐‑standard	
  placebo-­‐‑controlled	
  human	
  trials	
  have	
  also	
  been	
  conducted.	
  

At	
  the	
  time	
  of	
  writing	
  this	
  document,	
  according	
  to	
  clinicaltrials.gov,	
  there	
  are	
  hundreds	
  of	
  approved	
  
human	
  research	
  studies.	
  These	
  studies	
  are	
  currently	
  either	
  completed,	
  recruiting,	
  approved,	
  or	
  in	
  process.	
  	
  
A	
  total	
  of	
  144	
  are	
  approved	
  for	
  THC,	
  96	
  are	
  approved	
  for	
  CBD,	
  and	
  559	
  are	
  approved	
  for	
  marijuana	
  or	
  
Cannabis.	
  Due	
  to	
  Schedule	
  I	
  status,	
  medical	
  Cannabis	
  preparations	
  such	
  as	
  nabiximols	
  and	
  CBD-­‐‑rich	
  
extracts	
  are	
  imported	
  and	
  cannot	
  be	
  manufactured	
  in	
  the	
  U.S.,	
  even	
  though	
  they	
  are	
  licensed	
  
pharmaceutical	
  products.	
  

There	
  is	
  a	
  wealth	
  of	
  clinical	
  information	
  available	
  on	
  the	
  uses	
  of	
  standardized	
  medical	
  Cannabis	
  products.	
  
The	
  FDA	
  has	
  approved	
  new	
  drug	
  applications	
  for	
  Cannabis	
  products.	
  For	
  example,	
  a	
  CBD-­‐‑rich	
  extract	
  
(marketed	
  as	
  Epidiolex)	
  is	
  an	
  imported,	
  purified	
  Cannabis	
  extract	
  that	
  has	
  been	
  approved	
  for	
  clinical	
  use	
  
in	
  children	
  and	
  is	
  currently	
  in	
  clinical	
  practice	
  across	
  several	
  institutions	
  in	
  the	
  U.S.	
  Additionally,	
  an	
  
inhaled	
  Cannabis	
  study	
  has	
  recently	
  been	
  approved	
  for	
  investigating	
  therapeutic	
  effects	
  in	
  PTSD.	
  	
  

Cannabis	
  currently	
  has	
  accepted	
  medical	
  uses	
  in	
  41	
  states	
  and	
  the	
  District	
  of	
  Columbia.	
  Cannabis	
  and	
  its	
  
products	
  have	
  mandatory	
  testing	
  requirements.	
  A	
  Cannabis	
  nabiximol,	
  a	
  whole-­‐‑plant	
  ethanolic	
  extract,	
  
has	
  generated	
  more	
  than	
  9,000	
  patient/years	
  of	
  modern	
  clinical	
  data	
  for	
  the	
  treatment	
  of	
  chronic	
  
pain[126].	
  

A	
  2009	
  review	
  of	
  clinical	
  studies	
  conducted	
  over	
  a	
  38-­‐‑year	
  period	
  found	
  that	
  “nearly	
  all	
  of	
  the	
  33	
  
published	
  controlled	
  clinical	
  trials	
  conducted	
  in	
  the	
  U.S.	
  have	
  shown	
  significant	
  and	
  measurable	
  
benefits	
  in	
  subjects	
  receiving	
  the	
  treatment[148].”	
  The	
  review's	
  authors	
  made	
  particular	
  effort	
  to	
  
note	
  that	
  cannabinoids	
  have	
  the	
  capacity	
  for	
  analgesia	
  through	
  neuromodulation	
  in	
  ascending	
  and	
  
descending	
  pain	
  pathways,	
  neuroprotection,	
  and	
  by	
  anti-­‐‑inflammatory	
  mechanisms	
  –	
  all	
  of	
  which	
  
indicate	
  that	
  the	
  cannabinoids	
  found	
  in	
  Cannabis	
  have	
  applications	
  in	
  significantly	
  managing	
  
chronic	
  pain,	
  muscle	
  spasticity,	
  cachexia,	
  and	
  other	
  variously	
  debilitating	
  conditions.	
  

Currently,	
  Cannabis	
  is	
  most	
  often	
  recommended	
  as	
  a	
  complementary	
  or	
  adjunctive	
  medicine.	
  However,	
  
there	
  exists	
  a	
  substantial	
  consensus	
  amongst	
  experts	
  in	
  the	
  relevant	
  disciplines	
  –	
  including	
  the	
  American	
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College	
  of	
  Physicians	
  –	
  that	
  Cannabis	
  and	
  cannabinoid-­‐‑based	
  medicines	
  have	
  undeniable	
  therapeutic	
  
properties	
  that	
  could	
  potentially	
  treat	
  a	
  variety	
  of	
  serious	
  and	
  chronic	
  illnesses.	
  

(4)	
  THE	
  DRUG	
  IS	
  ACCEPTED	
  BY	
  QUALIFIED	
  EXPERTS.	
  	
  

In	
  this	
  document,	
  under	
  the	
  section	
  entitled	
  “List	
  of	
  Medical	
  and	
  Scientific	
  Organizations	
  that	
  have	
  
Issued	
  Letter	
  of	
  Support	
  for	
  Medical	
  Cannabis”	
  are	
  over	
  200	
  medical,	
  scientific,	
  health	
  professionals,	
  
religious	
  and	
  community	
  organizations	
  who	
  accept	
  Cannabis	
  as	
  a	
  medicine	
  and	
  have	
  issued	
  letters	
  in	
  
support	
  of	
  this	
  medicine	
  (http://www.medicalcannabis.com/about/health-­‐‑care-­‐‑
professionals/supporting-­‐‑organizations/)	
  

Medical	
  schools	
  are	
  teaching	
  required	
  coursework	
  which	
  includes	
  the	
  endocannabinoid	
  system	
  and	
  the	
  
therapeutic	
  applications	
  of	
  Cannabis.	
  For	
  example,	
  theanswerpage.org,	
  a	
  Harvard	
  University	
  based	
  CME,	
  
is	
  educating	
  physicians	
  about	
  the	
  benefits	
  of	
  the	
  medical	
  uses	
  of	
  Cannabis.	
  This	
  has	
  led	
  to	
  the	
  creation	
  of	
  
clinical	
  Cannabis	
  certification	
  for	
  physicians;	
  an	
  educational	
  program	
  that	
  is	
  required	
  for	
  physicians	
  to	
  
recommended	
  medical	
  cannabis	
  in	
  states	
  such	
  programs	
  (http://cannabiscarecertification.org).	
  

(5)	
  THE	
  SCIENTIFIC	
  EVIDENCE	
  IS	
  WIDELY	
  AVAILABLE.	
  	
  

One	
  of	
  the	
  criteria	
  preventing	
  the	
  rescheduling	
  of	
  Cannabis	
  is	
  the	
  notion	
  that	
  information	
  about	
  
this	
  medicine	
  is	
  not	
  widely	
  available.	
  There	
  are	
  tens	
  of	
  thousands	
  of	
  peer	
  reviewed	
  articles	
  available	
  
through	
  online	
  portals,	
  journal	
  websites,	
  and	
  other	
  resources	
  for	
  health	
  professionals	
  to	
  access	
  clinical	
  
information	
  about	
  Cannabis,	
  including	
  but	
  not	
  limited	
  to:	
  Springer,	
  Wiley,	
  Pubmed,	
  Public	
  Libraries,	
  
medical	
  and	
  graduate	
  school	
  libraries,	
  and	
  websites	
  of	
  expert	
  groups	
  such	
  as	
  Americans	
  for	
  Safe	
  Access,	
  
theAnswerpage.org,	
  and	
  the	
  International	
  Cannabis	
  and	
  Cannabinoid	
  Institute.	
  	
  

The	
  Internet	
  has	
  also	
  revolutionized	
  research	
  and	
  science	
  by	
  allowing	
  the	
  generation	
  of	
  and	
  access	
  to	
  
large	
  amounts	
  of	
  information	
  that	
  would	
  have	
  previously	
  been	
  nearly	
  impossible	
  to	
  obtain.	
  People	
  across	
  
the	
  globe	
  can	
  now	
  access	
  hordes	
  (a	
  search	
  for	
  ‘cannabis	
  research’	
  through	
  web	
  of	
  science	
  yields	
  120,000	
  
articles)	
  of	
  previously	
  unavailable	
  scientific	
  and	
  clinical	
  information.	
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