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T h e  D r u g  P o l i c y  L e t t e r
n u m b e r  2 8 w i n t e r  1 9 9 6

O N E  IN  T H R E E  Y O U N G  B L A C K  M E N  IN  T H E  U N I T E D  S T A T E S  IS U N D E R  C R IM IN A L  J U S T IC E  . 
. C O N T R O L  '• O N E  IN  15 B L A C K  M A L E S  IS I N C A R C E R A T E D  • 6 8 3 ,2 0 0  B L A C K  M A L E S  A R E  
^ B E H I N D  B A R S f C O M P A R E D  W I T H  6 7 4 , 4 0 0  W H I T E  M A L E S  • B L A C K S  M A K E  U P  I 2 %  O F  T H E  

U .S . P O P U L A T I O N ,  1 3 %  O f*  D R U G  U S E R S , B U T  5 5 %  O F  C O N V I C T I O N S  F O R . D R U G  
P O S S E S S IO N  • IT  T A K E S  FIV E  G R A M S  O F  C R A C K  T O  G E T  FIV E  Y E ^ R S  IN  F E D E R A L  P R I S O N . 
V E R S U S  5 0 0  G R A M S  O F  P O W D E R  C O C A I N E , *  9 4 %  O F  3 .4 3 0  C R A C K  D E F E N D A N T S  IN  
F E D E R A L  C O U R T S  IN  I 9 9 4  W E R E  B L A C K  • A I D S  IS N O W  T H E  L E A D I N G  C A U S E  O F  D E A T H  
F Q R  B L A C K  M E N  A G E S  2 5  T O  4 4  •  7 3 ,4  15 B L A C K  A M E R IC A N S  H A D  I N J E C T I O N - R E L A T E D  
A ID S  O R  H A D  D IE D  F R O M  IT  BY T H E  E N D  O F  1 9 9 4  •  I N  I 9 9 4 .  T W I C E  A S  M A N Y  N E W  C A S E S  
O F  I N J E C T I O N - R E L A T E D  A ID S  W E R E .D I A G N O S E D  A M O N G  B L A C K  A M E R IC A N S  ( 1 4 ,4 4 3 )  ’ 
A S  W E R E  D I A G N O S E D  A M O N G  W H I T E S  ( 7 ,1 6 8 )  •  F O R ,B L A C K  I N J E C T I N G  D R U G  U S E R S . - 
T H E  R ISK  O F  G E T T I N G  A ID S  IS S E V E N  T IM E S  T H E  R IS K & 3 F  D Y I N G  F R O M  A N  O V E R D O S E



B R I E F I N G D A V E  F R A T E L L O

CASA’S HOUSE OF CARD
How a recent analyst* of “drug-related ” crime gets it all wrong.

H E  N E W E ST  ENTRY IN  T H E  PR O PA G A N D A  
w ar against rlrug  policy  re fo rm  is a 62-page w hite 
p a p e r  pr< iced  by J o s e p h  C a lifa n o 's  C e n te r  o n  

A d d ic tio n  a n d  S u b stan c e  A buse e n tit le d , "L egalization : 
a n a c e a  o r  P a n d o ra 's  Box?" (A S A 's  r e p o r t  a im s to  be  th e  

d efin itive  d e c o n s tru c tio n  o f  a rg u m e n ts  fo r  legalization , 
Inti it is full o f  ho les.

A case  Study o f  ih e  p ro h lem s  w ith | |ie  re p o rt i< th e  ,  
c h a p te r  o n  “d ru g -re la te d ” c rim e  a n d  v io lence . T h e  c h a p te r  
beg ins w uh an  overview  o f  th e  p o s itio n  taken  by d ru g  war 
critics: ‘'le g a l iz a tio n  advocates r n n m nrt drug-related 
v io len ce  is really  drug-trade-related v io le n ce . T hey  a rg u e  th a t 
w hat wc have today  is n o t a d ru g  p ro b le m . h m - i4~dtiig 
p ro h ib itio n  p ro b le m , th a t  an ti-d ru g  law* gyjw p 
v io lence  a n d  c rim e  th a n  th e  d ru g s  th c m sc h*w"+em iihasis 
in  o i ig m a i] . T h a t is a d e c e n  t su m m ary , a lth o u g h  few, if any, 
refo rm e rs  a rg u e  th a t we h jy r  p m l.l. m_ji nil 11,,^
d o es CASA a ttack  th e  re fo rm e rs ' p o s itio n ? ,

'actic til: Ignoring alm/ml and more relevant research. CASA 
b eg ins by c itin g  a s tudy  o f  130 "d ru g -re la te d "  h o m ic id e s  (in 
New York S ta te  in  1984), n o tin g  th e  stu d y 's  fin d in g  tha t 
a b o u t 60 p e rc e n t  o l th e  m u rd e r s  re s u lte d  " fro m  th e  
p sy e h o p h a n n a c o lo g ira l effc i s o f  th e  d ru g "  —  p e o p le  
k illing  b ecau se  o f  th e ir  in to x ic a tio n  —  w ith 20 p e rc e n t 
re la ted  to  tl ie d i u g  tra d e  a n d  3 .1 p e rc e n t  tra ce d  to e c o n o m ic  
incen tiv es —  m u rd e r in g  fo r  m o n e y  to  buy d ru g

But w hat "drugs" w ere involved  in  th e se  h o m ic id es?  T o  
ju d g e  by how  ( A SA  p re se n ts  th e se  figures, o n e  w ould 
reason ab ly  assum e th a t th e  s tu d y  c o v e re d  illicit d ru g s  onlv. 
N ot so. T h e  s tu d y — w hich was d o n e  by Paul G o ld s te in  a n d  
H e n ry  B row nste in  a n d  p u b lish e d  in  a  b o o k  ca lled  Ihngs, 
Crime and the Criminal Justice System— reveals th e  p ro m in e n t 
ro le  o f  a lc o h o l use in th e se  crim es.

In re p o rt in g  th e ir  resu lts , th e  re se a rc h e rs  p ro v id e  
su m m arie s  o f  e ig h t < i f  th e  p sy ch o p h arm aco lo g ica l m u i ders. 
R ead ing  th e m , o n e  quickly linds b a rro o m  brawls a n d  p eo p le  
d r in k in g  heavily just b e fo re  c o m m itt in g  m u rd e r . A lcoho l is 
m e n tio n e d  in  seven  o f  th e  e ig h t c;ise su m m aries .

I f  you d o n 't  a c c o u n t fo r  a lc o h o l —  a  legal d ru g  long  
e s ta b lish ed  its a m a jo r c o n tr ib u to r  to  v io len t b e h a v io r — 
th e n  th e  statistics d o  n o t say m u ch  a b o u t th e  ro le  o f  illegal 
d ru g s  in  hom ic ides.

(A S A  w an ted  to  p o rtra y  its o p p o n e n ts  as m istaken  fo r 
su g g es tin g  th a t th e  d ru g  tra d e , n o t d ru g  use, plays a  m a jo r 
ro le  in  v io lence . B ut GASA's so u rc e  d o e s  n o t i fu te  the  
p o s itio n  ta k e n  by a n ti-p ro h ib itio n is ts . In d e e d , it d o e s  n o t 
even  give a g o o d  p ic tu re  o f  th e  w ork  o f  G o ld s te in  a n d  
B row nstein . Ironically , th e  sa m e  a u th o rs  la te r  p ro d u c e d  
o n e  ol th e  sem inal s tu d ies  strengthening th e  case against

prohibition.
T h a t study —  n o t c ited  by CASA —  classified  “d ru g - 

re la te d "  h o m ic id es  (th is  tim e  in New Y ork City in  1988) by 
inotives a n d  c ircum stances. (S e eContemporary Drug Problems, 
W in te r  1989, a n d  Ihe Drag Policy letter, M a rc h /A p r il  1990.) 
The re sea rch e rs  fo u n d  th a t 74 p e rc e n t  o f  "d ru g -re la te d "  
h o m ic id e s  (162 o u t o f  218) o c c u rre d  as a  re su lt o f  th e  d ru g  
trad e , w ith on ly  14 p e rc e n t (31 h o m ic id es) tra ce ab le  to  
p sy ch o p h arm aco lo g ica l causes. Tw o o u t o f  th re e  o f  th e se  
p sy ch o p h arm aco lo g ica l m u rd e rs  involved a lc o h o l use.

T h e se  resu lts  s tro n g ly  in d ic a te d  th a t th e  u n s ta b le  black 
m a rk e t fo r c r a t ' co ca in e  led  to  a rash  o f  h o m ic id e s  in New 
York City in  1988, w hile th e  use  o f  th e  d ru g  b are ly  re g is te re d  
as a cause  o f  m u rd e r . O n ly  five oi th e  218  “d ru g -re la te d "  
h o m ic id e s  s tu d ie d  w ere  lin k e d  to  c ra c k  use , w hile 106 o tn  
o f  162 d ru g -tra d e  m u rd e rs  wi rc  in th e  c rack  tra d e .

T h e re  a re  two key advan tages to  th is la te r  G o ld s te in /  
B row nstein  study  over th e  study  c ite d  by (A S A : 1) th e  
h o m ic id e s  s tu d ie d  o c c u rre d  d u r in g  th e  late-1980s e x p lo ­
sion  o f  c rack  in  New York ( iity, a n d  2) d ie  co n c lu s io n s  m o re  
carefu lly  d iffe re n tia te  a m o n g  d ru g s  a n d  th e ir  ro les in  
h o m ic id e : a  w hole  sec tio n  focuses o n  c rack  c o ca in e . T h e  
re se a rc h e rs  c o n c lu d e d , “w hile th e se  even ts (h o m ic id es] 
w ere  trag ed ies , they a re  h a rd ly  th e  basis fo r  c la im s th a t 
c rack  in d u ce s  v io len t behav io r."

Any way you slice it, ( A S A 's c h o ic e  o f  a so u rc e  h e re  is 
su spect. If  (A S A  was aw are o f  th e  la te r  G o ld  *e in /B row n- 
ste in  study, b u t chose  to  c ite  th e  e a r lie r  study  in s te ad , th is 
c h a p te r  is a shell gam e. If CASA was u n aw are  o f  th e  la te r 
study, o n e  m u st ask why th e  g ro u p  p u rp o r ts  to  be e x p e rt in  
th is m a tte r. B ut, even  g ra n tin g  su ch  naive te , (A S A ’s gloss­
in g  over a lc o h o l's  m a jo r  io le  in  m u rd e rs  lab e led  sim ply 
“d ru g -re la te d "  is c i th e r  sloppy  o r  d e ce p tiv e  —  o r  b o th .

lactic #2: Presuming that drug use causes violence. L a te r  in its 
c h a p te r  o n  c rim e  a n d  v io lence , (A S A  m e n tio n s  “psycho­
p h arm aco lo g ica l v io lence , su ch  as th a t  cau sed  by c o ca in e  
psychosis," a n d  alleges th a t c o ca in e , c rack , m e th a m p h e t­
a m in e  a n d  PGP .ire “d ru g s  closely assoc ia ted  w ith v io len t 
b ehav io r."  H e re , CASA is es tab lish in g  a link  to  a  p o p u la r , 
th o u g h  m isg u id e d , p re ju d ic e  —  th e  n o t io n  th a t  th e  u se  
o f  illegal di ugs f re q u e n tly  ma«.es p e o p le  v io len t.

CASA n o tes  on ly  a n  association b e tw een  th ese  d ru g s  
a n d  v io lence , ra th e r  th a n  s ta tin g  o u m g h t  th a t d ru g  use is 
ih e  cause. But m ost re a d e rs  will miss th is d is tin c tio n , since  
it co m es am id  sp ecu la tio n  o n  th e  resu lts  o f  lega liz ing  d ru g s , 
in c lu d in g  “th e  th re a t o f  rising  v io lence ."

T o s u p p o r t  this fea r, CASA n o tes  th a t “past in c reases in 
th e  N ew  York ( iity h o m ic id e  ra te  have b e e n  tied  to  in c reases 
in c o ca in e  use." T h e  c ite  is to  a n  a rtic le  in  th e  Ju ly  6, 1994

22 T h e  D rug P olicy L etter  ♦ W inter 1996
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B R I E F I N G D A V E  F R A T E L L O

CASA’S HOUSE OF CARD
How a recent analysis of “drug-related” crime gets it all wrong.

i t

H E  N EW EST EN TR Y  IN  T H E  PR O PA G A N D A  
war ag a in st d ru g  policy  re fo rm  is a 62-page w hite  
p a p e r  p ro d u c e d  by J o s e p h  C a lifa n o ’s O u t e r  o n  

A dd ic tion  a n d  S u b stan c e  A buse e n tit le d , “L egalization : 
a n ac e a  o r  P a n d o ra ’s Box?" (A S A ’s re p o rt a im s to  be  the  

defin itive  d e c o n s tru c tio n  o f  a rg u m e n ts  for legalization , 
h u t it is full o f  ho les.

A case siudy o f  th e  p ro b le m s  with d ie  r e p im  is pu- 
c h a p te r  o n  “d ru g -re la te d " c rim e  a n d  v io lence . Th e  c h a p te r  
begins w dll an  overview o l th e  p o s itio n  tak en  by d ru g  war 
critics: “L egalization  advocaies r tu n etirl il< g drucr-related 
vio lence  is really unig-trade-related v io le n ce . T h ey  a rg u e  th a t 
w h a tw e  have today  is n o t ,i d ru g  p ro h le m  h u t- n d in g 
p ro h ib ition  p ro b lem , th a t a n ti-d ru g law* cp j wii ■»»»•«• 
vio le n c e  an d  c r im e  th a n  th e  d ru g s  th c itischaw" f em phasis 
in  o rig in a l ]. T h a t is a d e c e n t su m m ary , a lth o u g h  few, if any, 
re fo rm ers arm ie that we h ;ivr n .. nil Hmy
di ies C/ASA attar k th e r e fo rm e rs ' pos itio n? .

actir it I: Ignoring alcohol md more relevant research. (A S A  
beg in s by c iting  a study  o f  130 “d ru g -re la te d "  h o m ic id e s  (in 
New York S tate in I f»K-1), n o t in g  th e  s tu d y 's  f in d in g  tha t 
a b o u t fi<) p e rc e n t o f  th e  m u rd e r s  re s u lte d  “fro m  th e  
p sy cho pharm aco log ica l e ffects  o f  th e  d ru g "  —  p e o p le  
killing b ecause  o f  th e ir  in to x ic a tio n  —  with 20  p e rc e n t 
re la ted  to  th e  d ru g  tra d e  a n d  3. 1 p e rc e n t tra ce d  to  e co n o m ic  
incen tiv es —  m u rd  r in g  lo r  m o n ey  to  buy  d rugs.

But w hat "drugs" w ere  involved in th e se  h o m ic id es?  T o  
jud ge  by how (A S A  p re se n ts  th e se  figures, o n e  w ould  
reason ab ly  assum e tha t th e  s tu d y  co v ered  illicit d ru g s  only. 
N ot so. T h e  study  —  w hich  was d o n e  by Pau l G o ld s te in  a n d  
H enry  B row nstein  a n d  p u b lish e d  in  a  b o o k  ca lled  l>rugs. 
Crime and the C.nmint.lJustice System— reveals th e  p ro m in e n t 
ro le  o f  a lcoho l use in th e se  crim es.

In re p o rtin g  th e ir  resu lts , th e  re se a rc h e rs  p rov ide  
su m m a rie so fe ig h to l th e  p sy ch o p h arm aco lo g ica l m u rd e rs . 
R ead ing  them , o n e  (prickly finds b a rro o m  brawls a n d  p eo p le  
d r in k in g  heavily just b e fo re  c o m m itt in g  m u rd e i . A lcoho l is 
m e n tio n e d  in seven o f  th e  e ig h t case  su m m aries .

If  you d o n ’t a cc o u n t fo r  a lc o h o l —  a legal d ru g  lo n g  
e s tab lish ed  as a m a jo r c o n tr ib u to r  to  v io len t b e h a v io r —  
th e n  th e  statistics d o  n o t say m u c h  a b o u t th e  ro le  o f  illegal 
d ru g s  in hom icides.

CASA w anted  to  p o rtra y  its o p p o n e n ts  as m istak en  fo r  
sug gesting  that th e  d ru g  tra d e , n o t d ru g  use, plays a  m ajo r 
ro le  in v io lence. But (A S A ’s so u rc e  d o e s  n o t re fu te  the  
positio n  taken  by an ti-p ro h ib itio n is ts . In d e e d , it d o e s  n o t 
even  give a g oo d  p ic tu re  o f  th e  w ork  o f  G o ld ste in  a n d  
B row nstein . Ironically , th e  sa m e  a u th o rs  la te r  p ro d u c e d  
o n e  o f  th e  sem inal s tud ies stiengthening th e  case  against

p ro h ib itio n .
That study  —  n o t c ited  by CASA —  classified "drug- 

re la ted "  h o m ic id es (th is  tim e  in  New '< C ity in  1988) by 
m otives a n d  c ircum stances . (See Contem, rary DruglSnhlems, 
W in te r 1989, a n d  The Drug Policy letter, M a rc h /A p ril 1990.) 
T h e  re se a rc h e rs  fo u n d  th a t 74 p e rc e n t o f  “d ru g -re la ted "  
h o m ic id es  (162  o u t o f2 1 8 ) o c c u rre d  as a  re su lt o f  th e  d ru g  
trad e , w idi o n ly  14 p e rc e n t (31 h o m ic id e s)  tra ce ab le  to  
p sy ch o p h arm aco lo g ica l causes. Tw o o u t o f  th re e  o f  these  
p sy ch o p h arm aco lo g ica l m u rd e rs  involved a lco h o l use.

T h e se  resu lts  s tro n g ly  in d ic a te d  th a t th e  u n s ta b le  black 
m ark e t fo r c rack  c o ca in e  led  to  a rash  o f  h o m ic id e s  in  New 
York ( aty in  1988, w hile th e  u se  o f  th e  d ru g  barely  reg is te red  
as a cause  o f  m u rd e r . O n ly  five of th e  218 “d ru g -re la te d ” 
h o m ic id es s tu d ie d  w ere  lin k ed  to  c rack  use, w hile 106 o u t 
o f  162 d ru g -tra d e  m u rd e rs  w ere  in  th e  crack  trad e .

T h e re  a re  two key ad v an tag es to  th is la te r  G o ld s te in / 
B row nstein  s tudy  over th e  study  c ite d  by CASA: 1) t l i-  
h o m ic id es  s tu d ie d  o c c u rre d  d u r in g  th e  late-1980s e x p lo ­
sion o f  c rack  in New York Gity, a n d  2) th e  co n c lu s io n s  m o re  
carefu lly  d iffe re n tia te  a m o n g  d ru g s  an il th e ir  ro les in 
h o m ic id e ; a w hole  sec tio n  focuses o n  crack  co ca in e . T h e  
re sea rch e rs  c o n c lu d e d , “w hile  th e se  ev en ts  [h o m icid es] 
w ere trag ed ies , they  a re  ha rd ly  th e  basis fo r c la im s th a t *■’“ 
crack  in d u ce s  v io len t b ehav io r."

Any way you slice it, (A S A ’s c h o ic e  o f  a so u rc e  h e re  is 
suspect. If  (A S A  was aw are o f  th e  la te r  G o ld s te in /B ro w n - 
srein study, b u t c h o se  to  c ite  th e  e a r lie r  study  in s tead , this 
c h a p te r  is a sh e ll gam e. If CASA was u n a w a re  o f  th e  la tt r 
study, o n e  m ust ask why th e  g ro u p  p u rp o r ts  to  b e  e x p e rt in 
th is m a tte r . B ut, even g ra n tin g  su c h  na ive te , CASA's gloss­
ing  o ver a lc o h o l's  m a jo r ro le  in  m u rd e rs  lab e led  sim ply 
“d ru g -re la te d "  is e i th e r  sloppy o r  d ecep tiv e  —  o r  b o th .

Tactic #2: Presuming that drug use causes violence. I .a ter in  its 
c h a p te r  o n  c rim e  a n d  v io lence , « ASA m e n tio n s  “psycho­
p h a rm aco lo g ica l v io lence , su ch  as th a t c au sed  by co ca in e  
psychosis," a n d  a lleges th a t co ca in e , c rack , m e th a m p h e t­
am in e  a n d  PCP a re  "d ru g s closely asso c ia ted  with v io len t 
behavior ." H e re , CASA is es tab lish in g  a  link  to  a  p o p u la r, 
th o u g h  m isg u id e d , p r e ju d ic e  —  th e  n o t io n  th a t  th e  u se  
of illegal d ru g s  freq u en tly  m akes p e o p le  vio lent.

(A S A  n o tes  on ly  an  association b e tw een  th ese  d ru g s  
a n d  v io lence , r a th e r  *han s ta tin g  o u tr ig h t th a t d ru g  use is 
th e  cause. But m o st re a d e rs  will m iss th is  d is tin c tio n , since  
it com es am id  sp e c u la tio n  o n  th e  resu lts  o f  legaliz ing  d rugs, 
in c lu d in g  “th e  th re a t o f  rising  v io lence ."

T o  su p p o r t this fear, (  ASA n o tes  th a t “p ast inc reases in 
th e  New York City h o m ic id e  ra te  have b e e n  tied  to  increases 
in co ca in e  use .” T h e  c ite  is to  a n  a rtic le  in  tin- Ju ly  6, 1994
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c t 'i t io n  o f  th e  Journal of the American Medical A ssoaatum.
T h e  JAMA a rtic le  su m m a riz es  f in d in g s  fro m  a  study  o f  

h o n iu  'd e s in N e w Y o rk C itv in  1 9 9 0 a n d  1 9 9 1 .H o w e v e r,th e  
a rtic le  d o es n o t say w hat CASA is im p ly in g  —  th a t u se rs o f  
co ca in e  w ere  re sp o n s ib le  fo r  o u tb u rs ts  o f  v io lence . T h e  
study was a b o u t th e  d e m o g ra p h ic s  o f  m u rd e r  v ictim s, n o t 
th e  c ircu m sta n c es  o f  t h e  d e a th s  o r  th e  m o tives o f  th e  killers.

T h e  JAMA a u th o rs  d id  c o m m e n t th a t  “it is likely th a t 
co ca in e  use was re la te d  to  th e  h ig h  ra te s  o f  h o m ic id e , 
p a rticu la rly  a m o n g  A frican -A m ericans a n d  l-a tino s."  W hat 
was th e  associa tio n  o f  c o c a in e  u se  w ith h o m ic id e?  T h e  
re se a rc h e rs  c o u ld  n o t specif)1. B ut th e y  d id  sp e c u la te , olfcr* 
ing  two possibilities: th a t  d ru g  u se rs  p ro v o k ed  th e ir  killers 
w hile h ig h , or th a t victim s w ere  k illed  as a  resu lt o f  th e  
b u rg e o n in g  d ru g  trad e .

In  c h o o s in g  to  c ite  d ie  JAMA a rtic le , CASA m u st have 
assum ed  th a t m any o f  th e se  m u rd e r s  w ere  in d u c e d  by d ru g  
use. Yet JAMA p rov ides n o  s u p p o r t  fo r  th a t n o tio n . CASA’s 
in fe r re d  c o ca in e-c razed  k ille r sim ply  w ould  n o t have a p ­
p e a re d  in th is s tu d y 's  d a ta  o n  v ictim s .JAMA is an  a u th o r ita ­
tive so u rc e , b u t CASA m is re p re se n te d  th is  a r tic le 's  c o n te n ts .

M oreover, CASA failed  to  e x a m in e  th e  JAM/\ a r t ic le ’s 
own c ita tio n s, w hich  in c lu d e  seven  s tu d ie s  o f  \ io le n c e  in  th e  
c o ca in e  tra d e . O n e  is th e  1989 G o ld s te in /B ro w n s te in  study 
th a t p o in te d  to  p ro h ib itio n  as th e  cau se  o f  m o st “d rug- 
re la ted "  m u rd e rs  in  New Y ork City. W hy w ere  th e  JAMA 
w riters aw are  o f  th a t s tu d y  a n d  o th e rs ,  w hile CASA re m a in e d  
b lind  to  th e  re sea rch  in  th e  field?

CASA’s p re ju d ic e  is e v id e n t in  th is  c o n c lu s io n : “any 
decreases [aftei legalization] in  v io len t acts c o m m itte d  be­
cause o f  th e  c u r re n t  h ig h  cost o f  d ru g s  w ould  be  m o re  th a n  
offset by in c reases  in p sy c h o p h a rm a c o lo g ic a l v io lence ."  
T h a t is a n  asse rtio n  th a t, to  be  c re d ib le , w ou ld  re q u ire  a 
c a re fu l c o m p a r iso n  o f  d a ta  a n d  re a so n a b le  p ro je c tio n s . 
B lit CASA d id  n o t  d o  th a t heavy lik in g , a n d  th e  s tu d ie s  c ited  
it th is c h a p te r  d o  n o t s u p p o r t  th e  g r o u p 's  c o n c lu s io n .

Tactic # 1: Droning dubious comparisons, neglecting data su/>- 
porting critics. O n e  o f  th e  m o st p o te n t  a rg u m e n ts  against 
d ru g  p ro h ib itio n  is th a t it c re a te s  in cen tiv es  fo r  c rim e  o n  a 
m assive scale. W e have a lrea d y  se e n  C A SA  try to  c o n fu se  th e  
re la tio n sh ip  o f  d ru g s  a n d  p r o h ib it io n  to  v io len ce  by ig n o r­
in g  a c o n fo u n d in g  fac to r, a lc o h o l,  a n d  by m is re p re se n tin g  
s tu d ie s  o f  “d ru g - re la te d ” h o m ic id e s . T h e  o th e r  m ajo r 
catego ry  o f  p ro h ib itio n -d riv e n  c rim e  is th e  ran g e  of o ffenses 
c o m m itte d  by u sers to  get m o n e y  fo r  d m g s .

T h is  ca tego ry  o f  c rim es , o f te n  c a lle d  “acqu isitive"  o r  
"econom ic-com pu lsive” c rim e , consists  m ain ly  o f  p ro p e r ty  
crim es, s in ce  d ru g  users w an t cash  o r  item s they  c an  sell. Yet 
e ac h  su c h  c rim e  c arrie s  th e  risk  o f  e sc a la tio n  in to  v io lence . 
S om e re sea rch  suggests th a t o n e  in  fo u r  p ro p e r ty  c rim es  is 
c o m m itted  fo r d ru g  m o ney .

CASA m akes ju s t  o n e  a t te m p t to  d im in ish  re fo rm e rs ’ 
a rg u m e n t th a t p ro h ib itio n  cau ses m u c h  o f  th is c rim e . T h e  
relevan t passage: “ U.S. D e p a r tm e n t o f ju s tic e  statistics reveal 
th a t six tim es as m an y  h o m ic id e s , fo u r  tim es as m a n y  assaults

The Center on Addiction *nd Substance Abuse at Columbia Univer­
sity describes itself as a "tUiik/acoon tank" concerned with abuse of 
both legal and illegal drugs. CASA is led by Joseph CalKano Jr., who 
served presidents Johnson and Carter in top domestic policy roles,
A  and Dr. Herl<ert Kleber. an addiction researcher and 

deputy drig atar for President Bush. Funding for 
■ CASA is mainly from private sources, though the 

group has project grants from federal agencies. To 
order the anti legalizati n white paper, send So to 
CASA at 152 W. 57th St., New York. NY 10019-3310.

a n d  a lm o st o n e  a n d  a h a lf  tim es as rnanv ro b b e rie s  a re  
c o m m itted  u n d e r  th e  in flu en c e  o f  d ru g s  as a re  c o m m itted  
in  o rd e r  to  gci m o n ey  lo  buy  d rugs ."  T h e  c ite  is to  a 1991 
survey o f  s ta le  p riso n  in m a tes  p u b lish e d  by th e  Justice 
D e p a r tm e n t’s B u reau  o f ju s th  e  S tatistics (BJS).

CASA is n o t re fu tin g  th e  a n ti-p rn h ih itio n  a rg u m e n t, 
b u t in s te ad  is d raw ing  a tte n tio n  to  a  co m p a riso n  o f  d u b io u s  
re levance. T h e  rig h t q u e s tio n  w ru ld  be: D ocs th e  h ivh  
p ric e  of d ru g s  u n d e r  p ro h ib itio n  drive  a sign ifican t a m o u n t 
o f  p ro p e rty  c rim e?  Boiled dow n , CASA's p o in t is: D rug 
in to x ic a tio n  i‘ a m o re  p re v a len t cau se  o f  c rim e  th a n  th e  
n e ed  fo r d ru g  m oney .

T h e  ro le  o f  d ru g  in to x ic a tio n  as a  causal fac to r in  c rim e  
is, a g ain , n o t as c le a r  as (A S A  suggests. As w ith th e  p rev ious 
d a ta  o n  d ru g s  a n d  v io lence , (A S A  failed  to  a c c o u n t lo r 
a lcoho l in th e  d a ta  c ite d  h e re . A closer look  a t th e  B |S  survey 
of p riso n  in m a tes  reveals a fam ilia l p a tte rn : two o u t o f  th re e  
o f  th e  h o m ic id es  a n d  two o u t of th re e  o f  th e  assaults th a t 
involved illegal d ru g  u .e also  involved a lco h o l use.

T h is  re p e a te d  fa ilu re  to  a ck n o w led g e  th e  ro le  o f  a lco ­
h o l in  v io len t c rim es is especially  s tra n g e  co in in g  from  
(  ASA. In its o th e r  re p o rts  a n d  p ro g ra m s, th e  g ro u p  righ tly  
takes a “big p ic tu re "  view ol su b s ta n c e  ab u se , consisten tly  
in c lu d in g  th e  d a n g e rs  a n d  costs  o f  a lc o h o l a n d  to b ac c o  
use, T h is  w hite p a p e t seem s to  be  CASA's w orst slip in to  the  
tra d itio n a l b lam c-drugs-ftrst p o s tu re  o f  p ro h ib itio n is ts .

If <li ug in to x k  a tio n  a cc o u n ts  fo r m o re  c rim es th a n  the  
n e e d  fo r  th u g  m o ney , (A S A  lias n o t p ro v ed  it. A nd (A SA  
never tr ie d  t o o ’ in te r  th e  n o tio n  th a t m u ch  p ro p e rty  c rim e  
is d riv en  by th e  n e e d  fo r  d m g  m oney.

Incred ib ly . CASA ig n o re d  d a ta  in th e  sam e BJS re p o rt 
th a t su p p o rts  th is n o tio n . O n  th e  very sam e  p ag e  o f  th e  BJS 
re p o rt from  w hich CASA p u lle d  its d a ta  a re  th e  fo llow ing 
facts ( th e  first two a p p e a r  in b o ld  type):

• "Money fo r d ru g s  m o tiv a ted  m o re  th an  a  q u a r te r  o f  
th e  in m ates  se n te n c e d  fo r  ro b b ery , b u rg la ry  o r  larceny."

• “D rug  users w ere  m o re  likely to  have c o m m itte d  
crim es th a t c o u ld  get th e m  m o n ey  "

• P ercen tag es  o f  o ffenses fo r w hich  th e  m otive was 
m o n ey  fo r  d ru g s  —  robbery : 27 p e rc e n t;  burg lary : 30 
p e rc e n t; larceny: 31 p e rc e n t; d r u g  traffick ing: 25 p e rc e n t.

T h e se  figures in d ic a te  th a t, in this c o u n try , o n e  in  fo u r 
p ro p e rty  crim es a n d  a q u a r te r  o f  m a jo r d ru g  c rim es a re  
d riven  by th e  n e e d  fo r  d ru g  m oney . If  tru e ,  th e se  facts 
w ould  b o ls te ra n t i-p ro h ib i tio n  a rg u m e n ts . I s i la n y  w o n d e r  
(A S A  fa ile d  to  n o tic e  o r  re p o r t  th em ?  ♦
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Abuse (NIDA), and is utilized under the suj>crvision o f  a study physi­
cian. T he aim  o f  tins study is to examine the overall health status o f  4 o f  
the 7 surviving patients in the program. This project provides the first op­
portunity to scrutinize the long-term effects o f  cannabis on patients who 
have used a known dosage o f  a standardized, heat-sterilized quality-con­
trolled supply o f  low grade m arijuana for 11 to  27 years.

Results dem onstrate um ical effectiveness in these patients in treating 
glaucoma, chronic musculoskeletal pain, spasm and nausea, and spasticity 
o f  multiple sclerosis. All 4 patients are stable with respect to their 
chronic conditions, and are taking many fewer standard pharmaceuticals 
than previously.

M i'd  changes in pulmonary function were observed in 2 patients, 
w hif. no functionally significant attributable sequelae were noted in any 
otl.vi physiological system exam ined in the study, which included: MRI 
scans o f  the brain, pulm onary function tests, chest X-ray. ncuropsy* 
chological tests, hormone and immunological assays, electroencepha­
lography, P300 testing, history, and neurological clinic.<1 examination

These results would support the provision o f  clinical cannabis to a 
greater num ber o f  patients in need. Wc iielicve that cannabis can be a 
safe and effective medicine with various suggested im provem ents in the 
existing Com passionate INI) program. /Ann ie copies available for a fee 
from The Haworth Document Delivery Service I'ROD-HAWORTH. E m ail ad- 
dvss  <getinfo(a)Jiawonhpres3inc com ■ Website ■ http;//www JlaworthPress 
com ■ 2002 by The Haworth Dress, Inc All rights reversed /

K FY W O R D S. Cannabis, medical marijuana, hashish, investigational 
new drug, com passionate use, NIDA. I DA, herbal medicine, analgesia, 
spasticity, chronic pain, glaucom a, m ultiple sclerosis, epidemiology, 
history o f  medicine, drug policy

INTRODUCTION
I he Missoula Chronic Clinical Cannabis Use Study was proposed to 

investigate the therapeutic benefits and adverse effects o f prolonged use 
o f “medical marijuana” in a cohort o f seriously ill patients approved 
through the Compassionate Investigational New Drug (IND) program 
o f the Food and Drug Administration (FDA) for legal use o f cannabis 
obtained from the National Institute on Drug \buse (NIDA), under the 
supervision o f a study physician, The aim was to examine the overall 
health status of X surviving patients in the program. Four patients were 
able to take part, while three wished to remain anonymous, and one was
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loo ill to participate. Unfortunately, lhal person. Robert Randall, suc­
cumbed to his condition during the course o f the study. Thus, 7 surviv­
ing patients in the USA remain in the Compassionate 1ND program

Despite the obvious opportunity to generate data on the use o f canna­
bis and its possible sequelae in these patients, neither NIDA, other 
branches o f the National Institutes o f Health, nor the FDA has published 
an analysis o f information from this cohort. An examination o f the con­
tents o f  the National Library of Medicine Database (PubMed), and 
search engines o f NIDA employing multiple combinations o f key 
words failed to retrieve a single citation. The Missoula Chri. ic Canna­
bis Use Study thus provides a unique and important opportunity to scru­
tinize the long-term effects o f cannabis on patients who have used a 
known dosage of standardized, heat-sterilized quality-controlled sup­
ply of low-grade medical marijuana for 11 to 27 years.

The results are compared to those o f past chronic use studies in an ef­
fort to gain insight into the benefits and sequelae o f  this controversial 
agent in modem health care.

PREV IOUS CHRONIC CANNABIS VSESTl DIES

The first systematic modem study o f chronic cannabis usage was the 
Indian Hemp Drugs Commission Report at the end o f the 19th century 
(Kaplan 1969; Indian Hemp Drugs Commission 1894). The British 
government chose not to outlaw cultivation and commerce o f the herb 
after ascertaining that it had negligible adverse effects on health, even in 
chronic application.

Similar conclusions were obtained in the “LaGuardia Report" o f 
1944 (New York. NY). Mayor’s committee on marihuana (Wallace, 
and Cunningham 1944), which was the first to employ clinical and sci­
entific methods o f analysis.

Three important systematic epidemiological studies undertaken by 
research teams in the I970’s exhaustively examined medical issues in 
chronic cannabis use. but remain obscure due to limited press runs and 
out-of-print status. The first of these was Ganja in Jam aica: A M edical 
Anthropological S tudy o f  Chronic M arihuana  (Ac (Rubin and Comitas 
1975). Therapeutic claims for cannabis w ere mentioned, but the focus 
of study was on “recreational use." Sixty men w-rc included in a hospital 
study o f various clinical parameters if they had maintained a minimum 
intake o f 3 splifl's a day for a minimum o f 10 vcars. Jamaican ganja 
“spliffs" formed of unfertilized female flowering tops (sinsemilla) tend



JOURNAL OF CANNABU' THERAPEUTICS

to be much larger than an American "joint” o f 500-1000 mg. The po­
tency of the cannabis was analyzed with measures in 30 samples rang­
ing from 0.7-10.3% THC, with an average o f 2.8%.

In 1977. a detailed study was undertaken in Greece, titled Hashish: 
Studies o f Long-Term Use (Stcfanis, Dombush. and Kink 1977). Once 
again 60 subjects smoking for more than 10 years were selected. Hash­
ish potcn<-v was 4-5% THC and waN generally mixed with tobacco. Al­
coholics were excluded.

In 1980, Cannabis in Costa Rica: A Study o f  Chronic Marihuana Use 
was published (Carter 1980). Forty-one subjects smoking for 10 yems 
or more were recruited. Although 10 or more cigarettes per day were 
smoked, the weight o f  material was only 2 g with an estimated THC 
range of 24-70 mg per day. Thirteen samples were assayed with a range 
of 1.27-3.72%, and average of2.2%  THC. Claims o f benefit for cough, 
asthma, headache, hangovers, anorexia, impotence, depression and 
malaise were mentioned, but once more, the focus was on social use.

The current study is the first designed to examine clinical benefits 
and side effects o f chronic clinical cannabis usage in which known 
amounts o f quality-controlled material has been employed.

A HR IF F  HISTORY O F  THE COMPASSIONATE IND

Robert Randall was diagnosed with severe glaucoma at age 24 and 
was expected to become totally blind long before he turned 3 0 .1K soon 
began a fascinating medical odyssey that has been memorialized in his 
“personal reflection" co-authored by his wife, Alice O’Leary, titled 
Marijuana Rx: The Patients' Fight for Medicinal Pot (Randall and 
O'Leary 1998), and other books (Randall 1991a; Randall 1991b). Until 
the day he died on June 2, 2001 at age 52 o f complications of AIDS, 
Randall retained his vision, and remained a vocal advocate for the bene­
fits o f clinical cannabis.

11 is own journey commenced when he independently discovered that 
smoking a certain amount o f cannabis elimi a ed the annoying visual 
haloes produced by his glaucoma. A subsequent arrest in August 1975 
for cannabis cultivation led in turn to his dogged pursuit of the right to a 
legal means to supply his medicine o f  choice. Me subsequently learned 
o f medical support for his treatment (lleplerand Frank 1971). D. Pate 
has published two more recent reviews (Pale 1999; Pate 2001).

Through painstaking documentation and experimentation, Randall 
subsequently confirmed the inability o f medical science to control his
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intraocular pressure (IOP) by any legal pharmaceutical means. In con­
trast. smoked cannabis in large and frequent amounts was successful, 
where even pure THC was not. As Dr. Hcplcr observed in their experi­
ments together (Randall and O ’Leary 1998. p. 60). “ . . .  clearly, somi 
thing other th.’n THC or in addition to THC is helping to lower your 
pressures.. . .  It seems that marijuana works very, very well.”

Aftci a great deal o f bureaucratic wrangling, Randall obtained his 
first government supplied cannabis in November 1976, and the legal 
ease against him was subsequently dismissed. The material he received 
from his study physician was cu.'ivatcd in a 5-acrc plot at the University 
ofMississippt, mostly from seeds o f Mexican origin, and was rolled and 
packaged at the Research Triangle Institute in North Carolina under the 
supervision ol the National Institute on Drug Abuse (NIDA).

Randall was encouraged to be thankful, but silent, about Ins treat­
ment. Instead, he chose a different path (Randall and O’Leary 1998. 
p. 134), "Having won. why go mum? There were souls to save. Better to 
trust my fellow citi/cns and shout in to the darkness than rely on a devi­
ous Government dedicated to a fraudulent prohibition.” He chose to 
make it his mission to seek approval o f clinical cannabis for other pa­
tients. I le developed protocols for glaucoma, multiple sclerosis, chronic 
pain, and A I D S  that he shared with prospective medical marijuana can­
didates. Randall proved to be a tireless and persistent researcher, ferret­
ing out hidden facts useful to his cause. Through the Freedom o f 
Information Act (FOIA). he discovered in 1978 that the government’s 
cost o f cannabis cultivation and production was 90 cents per ounce (28 
g), with 2/3 o f this cost attributable to security measures. Thus, the ac­
tual cost of production approximated I cent |»er gram (US $0.0l/g).

Supply and quality control issues arose frequently, and Randall and 
other patients experienced delays in receipt o f shipments or substitution 
o f  weaker strains that required doubling o f smoked intake.

The AIDS epidemic and its subsequent involvement in the medical 
marijuana issue suddenly provided an unlimited supply ofavailablc pa­
tients for the Compassionate IND program, and Randall assisted them 
as well. Some succumbed before their supply was approved, or shortly 
thereafter. By 1991.34 patients were enrolled in the program according 
to Randall (Randall and O’Leary 1998), while other sources cite the 
number as only 15. Facing an onslaught o f new applications, me Public 
Health Service (PUS) in the Bush administration closed the program to 
new patients in March 1992. A significant number had received medical 
approval but were never supplied. Randall sought to ascertain who 
signed the ultimate termination order through the FOIA, but was never
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successful in this endeavor. At the time of this writing, 7 patients sur­
vive in the program.

METHODS

The identities o f 6 o f K o f the original Compassionate IND program 
subjects were known to Patients Out o f  Time and were contacted in re­
lation to participating in a study o f the clinical parameters cited as con­
cerns with chronic cannabis usage. Four subjects agreed to participate, 
and 3 traveled to Missoula, MT for testing at Montana Neurobchavioral 
Specialists, and Saint Patrick Hospital on May 3-4, 2001. One patient 
was tested to the extent possible in her local area due to physical limita­
tions on travel (Patient Demographies: Table I ). Tests included the fol­
lowing (Tests Performed: Table 2): MRI scans o f  the brain, pulmonary 
function tests (spirometry),chest X-ray (P-A and lateral), neuropsycho­
logical test battery, hormone and immunological assays (CD4 counts), 
electroencephalography (LEG). P300 testing (a computerized EEG test 
o f memory), and neurological history and clinical examination.

Past medical records were reviewed insofar as possible and the histo­
ries were supplemented with additional information. All patients signed 
informed consent documents, and the St. Patrick Hospital/Community 
Ilospital Joint Investigational Review Board (IRB) reviewed the proto­
col.

RES IJL TS AND DISCI SSIO S

Cast’ Histories and Test Data
on Four Compassionate I S I) Program Patients

In the following section case histories, clinical examinations and ob­
jective test results arc presented.

Patient A

Medical History: This almost 62-year-old female as bom with con­
genital cataracts in Cali, Colombia and spent 13 years o f her life there. 
There was a question of possible maternal exposure to malaria or qui­
nine. Over time the patient required a series of I ! surgeries on the right 
eye and 3 on the left for the cataracts and had resulting problems with
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TABLE 1 Chronic Cannabis IND Patient Demographics

Pt Age/Gender Qualifying
Condition

IND A, ,iroval/ 
Cannabis Usage

Daily
Cannabis/ 
THC content

Current
S tatus

A 62/F Glaucoma 1988

25 years

8 grams/ 

3 80%

Disabled 
Operator / 
Singer/ 
Activist/ 
Vision stable

B 52/M Nail-Palelta
Syndrome

1989 

27 years

7 gram s/ 

3 75%

Disabled
Laborer/
Factotum/
Ambulatory

C 48/M Multiple
Congenital
Cartilaginous
Exostoses

1982 

26 years

9 grams/ 

2.75%

Full lime
Stockbroker/
Disabled
Sailor/
Ambulatory

D 45/F Multiple
Sclerosis

1991 

11 years

9 grams/ 

3 50%

Disabled
clothier/
Visual 
impairment/ 
Ambulatory aids

glaucoma. Her last surgery was complicated by hemorrhaging, leading 
to immediate and complete loss o f vision OD.

By I976, the patient’s intraocular pressure was out ofcontrol with all 
available drugs, many o f which caused significant side elfccLs. At that 
time she stancd eating and smoking cannabis to treat the condition. She 
underwent extensive testing in that regard, measuring pressures to ti­
trate the dosage o f cannabis. She initially had personal issues with the 
concept of smoking Without cannabis her intraocular pressures may 
run into the 50's, while with it, values arc in the teens to 20's. In 1988, 
she was arrested for cultivation of 6 cannabis plants. I ler ophthalmolo­
gist not< ' (Randall and O'Leary 1998, p. 303), “it’s quite clear-cut this 
is the only thing that will help her." At her trial, she stated in her own de­
fense (Randall and O’Leary 1998, p. 305), “Marijuana saved my sight. I 
don’t think the law has the right to demand blindness from a citizen." 
She was acquitted on the basis of “medical necessity,” but her approval 
for the Compassionate IND program took 6 months. She had smoked 
cannabis on her own from black market sources for 12 years previously.
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MRI scan  of the brain
Pulmonary function tests (Spirometry)
Chest X-ray, P-A A lateral (Patients A-C)

Neuropsychological tests

W ochsler Adult Intelligence S c a le -3rd Edition (WAIS-III)
Wechslor Memory Scalo-3rd Edition (WMS-III)
California Verbal Learning Test (CVLT)
Halstoad-Reitan Battery

Trail Making Tost A & 8 
Grooved Peg Board 
Finger Tapping and Category Lubtests 

Controlled Oral Word Association Test 
Thurstone Word f luency Tost 
Category Fluency Test (animal naming)
Wisconsin Card Sorting Test (WCST)
Conner s Continuous Perform ance T est-2nd Edition (CPT II)
Beck Depression lnventory-2nd Edition (BDI-II)

Endocrine a ssays
FSH, LH. prolactin, eslradiol. estrone, estrogen, testosterone, progesterone 

Immunological a ssays 
CBC. CD4 count 

Electroencephalography (EEG) (Patients A-C)
P300 testing (Patients A-C)
Neurological examination

At present, she also uses Timoptic* (timolol, beta-blockcr) eye drops 
daily in the morning, but lias concerns aboul resulting bronchoconstriction, 

She normally uses cannabis 3-4 grams smoked and 3-4 grams orally 
pet day. She feels that the amount that she receives legally from NIDA 
is insufficient for her medical needs. At times she accepts donations 
from cannabis buyers’ clubs. She admits that the results o f these outside 
cannabis samples on her intraocular pressure arc unclear. She has had 
occasion to gu to Amsterdam where intraocular pressures were mea­
sured in the teens simply employing cannabis available there. She has 
used Marinol* on an emergency basis, such as on traveling to Canada, 
in doses o f up to 5-10 mgqid. She reports that it lowers intraocular pres­
sure for one day, but within 3-5 days becomes useless for that purpose.

The patient has a history o f cigarette smoking as well, 1-2 packs a 
day. She quit in 1997, but subsequently went on a “binge” o f cigarette
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smoking for 13 months, finally quitting on New Year’s Day 2001. She 
feels that past pulmonary function has been normal.

She also notes lifelong insomnia that is alleviated by eating cannabis. 
Without such treatment, she feels she would sleep 4 hours, whereas 
with it she sleeps 6*7 She also feels that the drug produces antidepres­
sant and antianxiety effects for her. She has a history of scoliosis.' t 
notes no symptoms from this and feels that muscle relaxant effects of 
cannabis have made her quite limber.

The patient had a history o f  delirium associated with malaria as a 
child She had some hardware in her foot from a 19X0 surgery after a fall 
from platform shoes. She had a hysterectomy for fibroids. The patient 
was menopausal at age 4X and has had no hormone replacement treat­
ment. There is no known history o f specific meningitis, encephalitis, 
head trauma, seizures, diabetes, or thyroid problems. She is on no medi­
cine save for cannabis and timolol eye drops. There arc allergies to pen­
icillin and tetracycline. She completed the equivalent o f high school, 
and is right handed.

Family history is largely negative, although her 2 children had some 
cataract involvement.

Social history revealed that the patient has worked in the past as a 
switchboard operator. She is currently disabled due to legal blindness 
from her condition. She supports herself on Social Security Disability 
Income (SSDI). She has been an activist with respect to clinical canna­
bis. The patient drinks alcohol at a rale of about a bottle o f wine a week. 
She had past heavy use o f caffeine, but now drinks decaf only. The pa­
tient walks for exercise about an hour a day.

Medical Test Results Objective: Weight: 132 lbs. OFC (Occipito­
frontal Circumference): 55.5 cm. BP: 104/62. General: Very pleasant, 
cooperative 62-year-old female. Head: normoccphalic without bruits. 
ENT: noteworthy as below. Neck: supple. Carotids: full. Cor: SI. S2 
without murmur. On auscultation of the chest, there seemed to be a pro­
longed expiratory phase, but no wheezing. Mental Status: The patient 
was alert and fully oriented. Fund o f knowledge, right lef mentation, 
praxis and naming skills were normal. She was unable to read a grade 6 
paragraph with large type due to visual blurring. When it was read to 
her, memory o f the contents was within normal limits. She performed 
serial 3’s well. She remembered 3 objects for 5 minutes. On a word list 
task she named 15 animals in 30 seconds (normal 10-12). Speech and 
affect were normal.

Cranial Nerves: I: intact to coconut scent, II: acuity had recently 
been measured. There was no vision OD. 20/200 OS corrected. Visual
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fields OS intact to confrontation. Optokinetic nystagmus (OKNs) was 
present in that eye in all fields. The patient is aphakic with an irregular 
eccentric pupil OS and clouding OD. The disk on the lefi appeared nor­
mal. There was prominent horizontal nystagmus resembling a congeni­
tal pattern. External extraocular movements were normal. Remaining 
cranial nerves V and VII-XII appeared intact in full.

Motor: The patient had normal tone and strength with no drifi. Sensa­
tion was intact to fine touch, sharp/dull, vibration, position and graphes- 
thesia. Romberg was negative. The patient performed finger-to-nosc 
and heel-to-shin well. Rapid alternating movements of the hands were 
slightly clumsy and fine finger movements slightly deliberate. Gait in­
cluding toe and heel were normal with tandem gait normal, but very 
carefully done. Reflexes were 2-3+, symmetric with downgoing toes.

The patient underwent a battery o f tests. On pulmonary function tests 
(Table 3), a Functional Vital Capacity (FVC) was 103% predicted. 
Forced Expiratory Volume in I second (FEV,) was 84% of predicted 
and the FEV,/FVC ratio was 0.67. This was read as showing a mild ob­
structive defect based on the above ratio and flow volume curve mor­
phology. No restrictive abnormality was noted. A CBC was wholly 
within normal limits (Table 4). Absolute lymphocyte count was 4.0, 
CD4 61.6% and absolute CD4 count 2465, all within normal limits. A 
full endocrine battery was performed (Table 5), including FSII, LH, 
prolactin, estradiol, estrone, estrogen, testosterone, and piogesterone, 
all within normal limits forage and gender.

TABLE 3. Pulmonary Function Tests

Patienl/Param eter A B C D
FVC
(% Predicted)

103 107 108 79

FEV,
(% Predicted)

84 95 67 76

FEV,/FVC 0.67 0.78 0.51 0.86
Interpictation Mild

obstructive
Defect

WNL.
Slightly
prolonged
forced
expiratory
time

Moderate
obstructive
defect.

No obstructive 
defect.
Minor changes 
not excluded.
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TABLE 4. Hematological/Immunological Parameters

Param eter/Pt A B C D
CBC WNL Polycythemia WNL WNL
Lymphocytes, 
Absolute Count 
(K/pL)

4.0 3.4 1.8 2.3

CD4 percent 61 6 68 7 49 .. 58
CD4
Absolute Count 
(/pL)

2465 2324 911 1325

TABLE 5. Endocrine Parameters

Parameter/Pt. A B C D
FSH
(mlU/ml)

3 2 8 5 4 3.0 124

LH
(mlU/ml)

20 6 3.8 t.1 16 2

Prolactin
(ng/ml)

7 2 7.8 5.1 4.1

Estradiol
(pg/mi)

6.0 1 0 0 10.0 212

Estrone
(pg/ml)

1 5 0 20.0 22.0 146

Estrogen, total 
(pg/ml)

2 3 0 30.0 32.0 538

Testosterone
(ng/dl)

7.0 5 0 5 0 296 0 34

Progesterone
(ng/ml)

0 61 0 42 0.68 2.1

Interpretation WNL for age  
and gender 
(menopausal)

WNL for age  
and gender

WNL for age 
and gender

WNL forage, 
gender and 
cycle (pre­
menopausal)

An EEC was performed during wakefulness and early stages of sleep 
(read by EBR). A normal alpha background was identifiable at 12 hertz, 
along .vith a great deal o f beta activity. Occasional left frontal phase re­
versing sharp waves were seen with rare episodes o f slight slowing in 
the same area.



N JOIIRSI41 OF CANNABIS THERAPEUTICS

The patient had a P300 test performed with a latency o f 355 millisec­
onds. within normal limits for a normed population in this laboratory 
(Figure 1).

The patient had an MRI brain study without contrast. This was read 
as showing a mild, symmetric, age consistent cerebral atrophy. A small 
focus o f T2 hyperintensity and increased signal was noted on the 
FLAIR sequence in the mid-pons to the lefi o f midlinc with no sur­
rounding mass efTect or edema. This was felt to be a nonspecific finding 
representing gliosis most likely from microvascular ischemic change. 
No corresponding signal abnormality was seen in the same area on a 
diflii.-.ion-wcightcd sequence.

A chest x-ray showed slight hyperinflation o f the lung fields with no 
other findings.

Patient A was very pleasant and cooperative throughout the neuro­
psychological assessment and appeared to put forth very good effort. 
She did have very significant visual deficits and as a result, several in­
struments were dropped from the battery, including Grooved Peg Board.

FIGURE 1 P300 Latency Graph

AGE IN ^ A R S
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Picture Arrangement. Symbol Search, and the Faces and Family Pic • 
tures Subtcsts from the Wcchslcr Memory Scale- 3rd Edition (WMS-III). 
She was able to complete the Trail-Making Test A & B from the 
Halstead-Reitan Neuropsychological Battery, Spatial Span from the 
Wcchslcr Memory Scale 3rd Edition (WMS-III), and the Wcchslcr 
Adult Intelligence Scale 3rd Edition (WAiS-III)-Picturc Completion. 
Digit Symbol, and Matrix Reasoning, but tncse were not used in inter­
pretation secondary to the very probable in'ertcring effects of her lim­
ited sight.

Review o f the WAIS-III revealed a Vrrbal IQ in the upper end o f the 
Average Range (VIQ = 108), and a Performance IQ in the Extremely 
Low Range, at only the 2nd percentile (PIQ = 69). This latter, however, 
is secondary to visual deficits as she had extremely low scores on the 
Digit Symbol and Picture Completion subtests. She obtained an age 
scaled score o f 7 on Block Design; this performance was also adversely 
impacted by her visual defects to a mild degree.

Assessment o f attention and concentration revealed that these abili­
ties are mildly-to-modcratcly impaired relative to age-matched con­
trols. She demonstrated an abnormally high number o f omission errors 
on the Conner’s Continuous Performance Tcst-2nd Edition (C'PT-II) as 
well as significant variability o f reaction time.

Formal assessment o f learning and memory revealed that this sub­
ject’s ability to acquire new verbal material on the WMS-III is within 
the Average Range relative to age-matched peers. Her Auditory Imme­
diate Index score was in the average range as was her Auditory Delayed 
Index. She obtained index scores o f 97 and 108 on these two indices, re­
spectively. Recognition memory for auditory material was actually in 
the High Average range, the 75th percentile (Index Score = 110). In 
contrast she did much more poorly on visual measures secondary to 
very significant visual defects.

On the California Verbal Learning Test (CVLT), the subject gener­
ally performed within nomial limits. Although initial learning trials 
were two standard deviations below expected limits, her ultimate acqui­
sition at Trial 5 was one standard deviation above nomiative data sets. 
Short Delay Free Recall was perfectly normal and long delay recall was 
only one standard deviation below expected levels. This loss o f recalled 
items from short delay to long delay free recall represented a loss that is 
approximately I standard deviation more than expected. Thus, she ap­
peared to have mild difficulties with initial acquisition o f very complex 
verbal material and also appeared to have minimal-to-mild difficulty re­
taining it in memory relative to agc-matchcd peers.
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Higher-level executive functions appear to be entirely normal in this 
patient. The Wisconsin Card Sorting Test (WCST) yielded a T-score of 
63. while she obtained a T-sccre o f42 on the Category Test. Thus, she is 
still within the parameters seen in a normative data set of age and educa­
tion-matched peers.

This subject’s performance on the Thurstonc Word Fluency Test was 
also entirely normal with a T-score o f 51. Likewise, on the Controlled 
Oral Word Association Test, she obtained an overall score placing her 
at the 78th percentile. She produced 26 items on the Animal Naming 
Test over a 60-sccond period. This is within normal limits.

On the Beck Depression Inventory 2nd Edition, she obtained an 
overall score o f 6, arguing against significant depressive symptoms.

In summary. Patient A appears to have mild-to-moderate difficulty 
with attention and concentration, and minimal-to-mild difficulty with 
the acquisition and storage o f  very complex new verbal material. Gen­
eral learning, however, as measured oil the Wechslcr Memory Scale 3rd 
Edition (WMS-III) appears to be within normal limits. Higher-level ex­
ecutive functions and verbal fluency abilities are well within normal 
limits.

Patient H

Medical History: This 50-year-old white male carries the diagnosis 
o f the nail-palclla syndrome, also known as hereditary osteo-onycho- 
dysplasia. a rare genetic disorder producing hypoplastic nails and knee­
caps and renal insufficiency. Information was obtained from the patient, 
a published affidavit (Randall 1991b), and submitted medical records.

lie first smoked cannabis in 1970, but did not become "high.” Rather, 
he felt more relaxed, without his customary muscle spasms and pain. I le 
first actually used clinical cannabis in a different manner. At the time he 
was mining, and he developed chemical bums in his hands. A Mexican 
lady gave him a tincture of cannabis flowering tops in grain alcohol to 
apply. This reduced his hand swelling and burning.

He has been smoking cannabis regularly for medical purposes since 
about 1974. During a medical crisis in 1985, he suffered a decrease in 
supply o f iv. ilable cannabis. His recollection is that all the various an­
algesics he received during this time were ineffective and produced of 
dangerous side effects including sedation and incapacity.

By 1988, he pursued regular usage ofcannabis, about I /8 o f an ounce 
(3 1/2-4 g/d) a day when available. He initiated inquiries with the FDA
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to obtain legal cannabis. Ultimately, with the assistance o f Robert 
Randall, he received approval from the government in March I WO.

He related a history o f deformities from birth including missing fin­
gernails, loose finger joints, and small patellae. He was frequently ill as 
a child, and at age 10, suffered a progression from conjunctivitis to 
varicella, strep throat and rheumatic fever. He was hospitalized for 6 
months, and required another 3 months of bed rest. Subsequently, he 
underwent four right knee surgeries, reconstructions and rotations, in­
cluding 3 arthroscopies. He had had a right wrist graft w-fh non-fusion. 
He had had right elbow surgery and had a “nicked” ulnar nerve. In the 
late 1960’s he developed both hepatitis A and B with prolonged hospi­
talizations. Despite this, he pursued heavy manual labor in mining, con­
struction. auto bodywork and aircraft repair. He lost all his teeth by age 
21 In 1972 he dislocated his knee and had 3 subsequent surgeries. In 
1976 he had a wrist fracture with subsequent surgery and later fusion. In 
1978 he was hospitalized after a nail wound in his foot failed to heal. In 
1983, he injured his back in a fall. Pain continued.

After a 1985 chiropractic session, he became acutely ill w iin severe 
back pain. He was given narcotics, and sufTered renal failure. He was 
transferred to a university center. Lithotripsy sessions were followed by 
transurethral procedures in attempts to clear his nephrolithiasis. Even­
tually an open procedure was performed for perinephric abscess, but the 
flank wound failed to heal ovc- the course of a year Ultimately, it was 
determined that he was suffering a tubercular nephritis. He took triple 
therapy with isoniazid (INH). rifampin and pyndoxine regularly for 18 
months. Eventually, a massive debridement was necessary, before the 
flank wound eventually healed. His prolonged convalescence forced 
him to close his business.

On September 3, 1987, he complained o f persistent flank pain and 
low back discomfort increasing over the preceding 2 years treated with 
multiple modalities, including TENS unit. He also was using an abdom­
inal binder. Pain radiated to the buttocks and posterior thighs. X-rays o f 
the lumbar spine showed spondylolisthesis grade I in the lumbar area 
with no significant motion of flexion extension views.

On Ap.il 8, 1988, the patient was seen for right knee pain after a 
twisting injury and fall. An effusion developed, X-rays showed a 
micropatella consistent with nail-patclla syndrome, but no evidence o f 
fracture. He was treated conservatively. In October, 1988, chest x-ray 
showed a diffuse nou.ilar infiltrate unchanged since September 1985.

By June 7, 1989, the patient was in a wheelchair, but was able to am­
bulate with a cane. Previous x-rays showed bilateral iliac spurs. His
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chart notes included an FDA consent form in relation to the patient's 
use o f cannabis (Figure 2). On subsequent visits, he had been approved 
for the Compassionate IND program, and was smoking 10 cannabis cig­
arettes a day.

On April 1. 1991, some cough was noted attributed to cigarettes. As a 
baseline, very severe pain was noted in the extremities, but this was re­
duced to slight to moderate on subsequent visits. By April 17. 1991, the 
patient was mi no medicines except for cannabis. By January IK. 1993, 
he was said to have only slight to moderate problems with a cane for 
support. There were some abdominal spasms.

On the May 14, 1996 visit, he was smoking 10 cannabis cigarettes a 
day. He used occasional aspirin for increased pain. He had resumed 
smoking 1/2 to I pack o f cigarettes a day. Examination was fairly unre­
markable save for orthopedic deformities. He was able to walk on his 
toes and heels, ilic patient was given 2 more packages o f 300 marijuana 
cigarettes.

On July 16, 1996, the patient was seen for disability examination. It 
was noted the patient had suffered for many years from lack of strength, 
mobility and range o f motion, and persistent episodes o f nausea and 
muscle spasms. The note indicated, “the marijuana helps the patient 
function better in the sense that he has increased flexibility, increased 
strength and range of motion. He has less nausea and less muscle 
spasm.” He needed to shift into different positions at home to get com­
fortable and could do a sit down type job for an hour or two at most be­
fore experiencing spasms, pain and nausea. He had limited backward 
flexion, and limited right hand strength. He was unable to kneel. He 
could walk 50 feet before needing to rest, used a cane and sometimes a 
wheelchair for longer distances. It was felt he could not be a traveling 
salesman, and any prospective job would require frequent rests. Over­
all, he was assessed.... having a significant functional impairment due to 
nail-patclla syndrome, and was judged unemployable in the short or 
long term, with little rehabilitation ,>otcntial.

A May 9, 1997 letter indicates, “continues to smoke about K-10 mari­
juana cigarettes per day and still continues to benefit from that medica­
tion. He has less pain, less spasms, he is able to ambulate better. His 
nausea is improved, he is able to sleep beUer. He is making some slow 
deterioration o f this disease process.” It goes on to say, “I personally do 
feel that [Patient B] continues to benefit from manjuana and hope that 
we can continue providing this unfortunate man with marijuana medi­
cation"
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I _____________________________________ _   . understand that this study wtll evaluatemarijuana's use In the treatment of symptoms of chronic pain and muscle spasticity caused by severe spina] cord Injuries. As a patient who suffers from Intense pain and uncontrollable spasticity. I am interested tn marijuanas potential medical uses and I volunteer to participate In this study of marijuana's effect on my symptoms.
' realize that In addition to marijuana's possible benefits In controlling pain and reducing spasticity, the drug may also cause various side elfects Including, but not limited to, .-Iterations In consciousness and mood, anxiety, euphoria, drow­siness. depression, disorientation, paranoia, contusion, rapid pulse, pounding ot the heart, dimness, hunting, bloodshot eyes and dryness of the mouth. Although not validated by clinical studies, 1 understand some researchers believe marijuana may cause damage to the lungs and brain, changes In hormone levels, p- .sonahty changes and/or reduce the body's ability to fight Infection. However,I Blvo understand marijuana, at the dosages I will receive, has been well tolerated by other patients who smoke marijuana to reduce intraocular pressures, control nausea and vomiting and ease spasticity Due (o marijuana s reported side effects I agree not to operate a car or other motor vehicle if I become intoxicated while smoking marijuana

During this study • will be under the care of my doctor. I understand that If I experte ice any adverse effects while smoking manjuana I should report these effects to my physician. If I leave my doctor's care I understand my access to manjuana will be terminated unless another physician responsible for my care receives FDA approval to provide me with manjuana. I also understand that 1/ for any reason I decide to leave this program, my doctor will notify the FDA of my decision and manjuana will be unavailable to me for this purpose

Signed _   Date.  . 1989

Witness______________________________________________________________Date_______________ _ ____ , 1989

Witness Dote  1989

12



20 JOURNAL OF CANNABIS THERAPEUTICS

On May 10, 2000, a letter to FDA noted the patient continued to do 
well on the therapy, smohing 8-10 cigarettes per day without other med­
ication. Me continued to function well using a cane and occasionally a 
wheelchair when bothered by spasms and nausea.

At present, he utilizes about 7 grams a day or 1/4 ounce of NIDA ma­
terial that is 3.75% THC, and was processed in April 1999. The patient 
cleans the cannabis to a minimal degree first, estimating a loss o f about 
25% ol material. Me indicates that he F'*s been short on his supply 3 
times in 10 years, generally for 1-2 weeks, secondary to lack of supply 
or paperwork problems. When this occurs he sufTers more nausea and 
muscle spasms and is less active as a consequence. Me was never al­
lowed to try Marinol®, and points out that he could not afford it in any 
event.

The patient reports continued problems with pain in the back, hips 
and legs, also in the upper extremities, right greater than left. When he 
undergoes spasms the pain rises to a 10 on a 10-point scale and is associ­
ated with projectile emesis. Mis baseline level o f pain is 6-7/10. Me 
notes that this pain was never helped by pres ription medicines. Mor­
phine sulfate produced a minimal decrement in pain for up to two hours, 
but caused inebriation. By the third day o f application it would become 
totally ineffective. Without cannabis he feels that he would need very 
hieh doses o f narcotics. Me previously had dependency issues and took 
heroin for 2 years in the mid-1960’s. Eventually he had become allergic 
to most pharmaceutical preparations, or had side effects o f nausea. The 
latter continues, particularly in static positions, which without cannabis 
treatment he rates as a 10/10. In 1985, he wax without cannabis for some 
30 days and lost 57 pounds when his supply ran out at the san * time that 
he had TB nephritis.

In relation to the spasms, these can occur anywhere m his body. Me 
feels the medicine eliminates them or subs'antially reduces nocturnal 
manifestations. Without it he would be ‘Turning" at night.

1 le has no history o f diabetes, thyroid problems, meningitis, enceph­
alitis, or head trauma, lie n’^v have had seizures associated with fever. 
The patient has taken rare antibiotics for staph infections o f the skin. I le 
feels that he has had lots o f reactions to synthetic chemicals o f various 
types, which he considers quite serious. The patient left school at age 14 
originally, but attained a GED and had some junior college experience 
Me is left-handed.

Family history is noteworthy for nail-patella syndrome in mother, 
niece, two sisters, nephew and daughter. One sister died o f  the disease
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at age 44. He has two unaffected children. His affected daughter does 
not receive legal cannabis. His father died ofTB and tumors at age 40.

Social History" He currently smoked cigarettes about 1/2 pack a day. 
but as high as a pack a day in the past. The patient drinks beer about I a 
month, with little alcohol use in 10 years. The patient last worked 
full-time in 1985, and part-time in 1990. He is on SSDI, but does volun­
teer and activist work. The patient is able to walk very little due to pain, 
but bikes when he can a short distance (about 4 miles every other day). 
The patient sleeps from 10 p.m. to 6 a.m., but this is disrupted due to 
pain or nausea.

Medical Test Results: Weight: 173 lbs. Height: 69 inches (BMI: 
25.6). OFC: 60 cm. BP: 122/80. General: Very pleasant, cooperative 50 
YOM who appears somewhat wizened. Head: normocephalic without 
bruits. HNT was noteworthy for edentulous state. Neck: supple. Ca­
rotids: full, without bruit. Cor: S I, S2 without murmur. The patient has 
a large indentation scar in the right flank. Palpation to the spine was un­
remarkable. Chest auscultation revealed a prolonged expiratory phase 
without wheezing. Abdominal examination was unremarkable. He had 
dysplastic nails.

Mental Status: The patient was alert and fully oriented. Fund o f 
knowledge, right-left orientation, praxis and naming skills were nor­
mal. He read a grade <> paragraph well with good recall. Serial 3*s were 
well done. Signature was normal. He remembered 2 o f 3 objects after 5 
minutes with hesitation, failed the third with hint but got it with choice 
o f 3. He had a hoarse voice. He named 11 animals in 30 seconds (nor­
mal). Affect was normal. Cranial Nerves: I: intact II: acuity was mea­
sured as 20/25 OD, 20/50 OS uncorrected. Fields and OKNs were 
normal. Fundi were benign. Pupils equally reactive with full EOMs and 
no nystagmus, Remaining cranial nerves V and VII-XIl were unre­
markable. On motor examination, the patient had hypotonicity. but de­
creased bulk. The patient lacked full elbow extension on the right. His 
strength was generally 4 secondary to limitations and pain. There was 
no arm drift. Sensation was intact to tine touch, vibration, position and 
graphesthesia, but there was some slight vibratory loss in the feet. 
Romberg was negative. The patient performed finger-to-nose well. 
Heel-to-shin required partial assist o f the hands. Rapid alternating 
movements o f the hands were very slow on the right secondary to me­
chanical problems. Fine finger movements were normal. The patient 
had a stiff, bent gait, but toe gait appeared more normal. On heel gait he 
favored the left leg. Tandem gait was difficult due to back pain and he
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wavered some. I ua.> unable lo ascertain reflexes at the biceps on the 
right, but responses elsewhere were 1*2+ with downgoing toes.

The patient underwent the prescribed battery o f  tests. Pulmonary 
function tests revealed an FVC of 107% o f  predicted, FEV, o f 95% of 
predicted, and FEV,/FVC of 0.75. This was interpreted as within nor­
mal limits, but with a slightly prolonged forced expiratory time (Table 3). 
A complete blood count showed some mild polycythemia, probably due 
to tobacco smoking. An absolute lymphocyte count was 3.4 with Cf)4 
count 68.7% and absolute count o f 2324 (Table 4). The patient had a 
full endocrine battery. Measurement o f FSH. LU. prolactin, estradiol, 
estrone, estrogen, testosterone and progesterone were wholly within 
normal limits for age and gender (Table 5). An EF.Ci was performed 
during wakefulness and was within normal limits, but did demonstrate 
some low voltage fast activity in the beta range, with no focal or 
epileptiform activity. The patient had a P300 response with a latency o f 
338 milliseconds, within normal limits for the laboratory (Figure I ). An 
MRI o f the brain without contrast was read as normal. A PA and lateral 
chest was read as normal.

Patient B was friendly and cooperative and appeared to put forth very 
good effort on neuropsychological testing. On die WAIS-III, he ob­
tained Verbal and Performance IQ Scores in the Average Range (VIQ = 
105 and PIQ = 92). In terms of overall intellectual functioning, he ob­
tained an overall score placing him at the 50th percentile (Full Scale 
IQ = 100). Assessment of attention and concentration with the CPT-II 
revealed that these abilities tended toward mildly-to-moderately im­
paired re' ihvc to the normative data set. He made an abnormally high 
number cfomission errors and also demonstrated substantial variability 
in his reaction time. He also became more variable as time progressed 
over this 14-ininute measure.

On the WMS-III, he obtained Auditory Immediate and Auditory De­
layed Index scores o f 89 and 86, placing him in the low average range. 
His Auditory Recognition Delayed Index was in the average range w ith 
an index score of 90. Visual Immediate and Visual Delayed abilities 
were also in the low average range with index scores o f 88 on both. 
Overall, these performances arc within normal limits, albeit it in the low 
average range.

On the CVLT, this patient’s initial acquisition o f items after the first 
trial was one standard deviation below expected levels, and his recall af­
ter five learning trials was two standard deviations below. Short Delay 
Free Recall and Long Delay Free Recall were essentially at the same 
level. Thus, his acquisition o f very complex verbal material does appear
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at least mildly impaired. Interestingly, he docs not lose this information 
from memory after a delay.

Assessment o f higher level executive functions yields an overall per­
formance on the WCST at a mildly impaired level relative to age and 
education matched peers, with a T-score of 38. His overall performance 
on the Category Test was in the borderline range with a T-score o f 40. 
He also had difficulty following new complex sequences with a T-score 
o f  40 on the Trails A Subtcst and a T-score o f  32 (mildly-to-moderately 
impaired) on the Trails B component.

Simple motor testing reveals that Tapping Speed was within normal 
limits, but he had difficulty with fine motor coordination on the Groove 
Pegboard Test with his dominant left hand. He obtained a T-score o f 36 
on this particular measure with his left hand, a T-score o f 42 with his 
right hand.

On the Thurstone Word Fluency Test, he obtained a T-scorc of 54 
and a T-score o f 40.2 on the Controlled Oral Word Association Test. 
Animal naming was within normal limits with a total score o f 22.

In summary. Patient B does appear to have a mild-to-rnoderatc im­
pairment o f attention and concentration, and his ability to acquire new, 
complex detailed verbal material also appears to be mildly-to-modcr- 
ately impaired. There is quite some variability in this regard, however, 
with performances on the Wechsler Memory Scale 3rd Edition (WMS-III) 
being generally within normal limits, and his California Verbal Learning 
Test (CVLT) performance filling approximately 2 standard deviations 
below expected levels. He had difficulty on motor tasks. His perfor­
mances may have been adversely affected by peripheral pain as he com­
plained o f such during the assessment process. His overall score ofO on 
the Beck Depression Inventory (BDI) argues against significant depres­
sive symptoms.

Patient C

Medical History: This 48-year-old male carries a diagnosis o f multi­
ple congenital cartilaginous exostoses, an autosomal dominant disorder. 
History was obtained from the patient, a published affidavit (Randall 
1991b), and submitted progress notes dating from December 5, 1996

He recalls few medical problems until age 10, when he threw a base­
ball and his arm became paralyzed for a few hours. Radiographs re­
vealed what was interpreted as an old fracture that had healed with 
jagged bone fragments. Multiple referrals ensued, and ultimately 250 
bony tumors were found throughout his body. He was diagnosed as hav-
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ing multiple congenital cartilaginous exostoses. Each was capable o f  
growth, massive tissue disruption, pain, and malignant transformation. 
By age 17, he underwent multiple surgical procedures on the left leg. 
and right wrist. By age 12, constant pain and frequent hemorrhages se­
verely limited his gait along with other basic functions. He required a 
home tutor by grade 7. By age 14. he required ongoing narcotics for an­
algesia, escalating to Dilaudid* (hydromorphone), and Sopor* (metha- 
qualone, now Schedule I in LISA) for sleep He reports resultant fatigue, 
ennui, and disorientation as side effects.

At age 20 he developed a large bone spur on the right ankle, which 
recurred dramatically after one surgery. Amputation was recommended, 
but refused. At age 22, a list-sized tumor was removed from the pelvis. 
A medical odyssey ensued, which failed to identify better therapies and 
he required massive doses o f hydromorphone, methaquali ne, and mus­
cle relaxants.

He described himself as a conservative young man who was against 
drugs, but in college acquiesced to try marijuana. He enjoyed chess, but 
was normally able to sit for only 5 -10 minutes without pain One day, he 
smoked cannabis and an hour into a chess match he remained pain-free 
After discussion with his doctor, he experimented by smoking it regu­
larly for (i months. He noted a marked enhancement o f his analgesia, 
and a reduction on his dependence on hydromorphone (taken intrave­
nously for some time), Demerol® (meperidine), and hypnotics. Canna­
bis analgesia exceeded that o f any prescription drugs.

He began to investigate possible legal avenues to obtain cannabis, 
and met Robert Randall in 1978. By 1979, he was spending $3000 an­
nually on therapeutic cannabis through the black market, an unsustain­
able burden. A Byzantine bureaucratic process ensued over several 
years, with final FDA approval o f his IND application in November 
1982. Weekly monitoring sessions including needle electromyography 
(I'MCi) were deemed necessary to assess die effects of treatment in his 
protocol.

Subsequently, he described numerous instances o f delayed ship­
ments o f cannabis, or exhaustion o f supplies o f higher potency product. 
Substitution o f 1% THC cannabis required a doubling o f dosage to 20 
cannabis joints a day.

He was once arrested in Florida despite documentation, handcuffed 
and jailed overnight, sustaining an ankle hemorrhage in the process. 
Only 4 o f 7 confiscated joints were ultimately returned. Beyond this, he 
describes cannabis as much safer than prescribed medicine, and free o f
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serious adverse cITects except chest pain with prolonged usage o f infe­
rior product.

In 1992, Patient C had occasion to try Marinol* during a stockhold­
ers meeting in Canada due to his legal proscription from traveling with 
cannabis. Although he had no side effects on a dose o f 10 mg, it was 
without any benefits, and left his mascles very tight and painful.

Detailed progress notes from the last several years were obtained and 
will be summarized. December 5, 1996, the patient was using 10-20 mg 
ot baclofen and 10-15 cannabis cigarettes a day. Assessment was f 
multiple congenital cartilaginous exostoses with hepatitis C, and GF re­
flux. lie was prescribed diazepam 5 mg for spasm. An EKG was read as 
showing normal sinus rhythm. February 28. 1996, the patient had pul­
monary functions with FVC 112% o f predicted, FFV, o f 79% o f pre­
dicted. read as indicating mild obstruction.

January 24, 1997, he had episodic spasm with pain affecting both 
arms and legs. It was noted at the time that the patient had a malunion o f 
the right radius. He was down to 2-3 cannabis cigarettes a day, as he had 
received no supply from NIDA since September 1996, due to logistical 
problems in seeing his study physician. A transfer o f providers was rec­
ommended.

September 4, 1997, he remained on baclofen 10 mg p.m., 5 mg a.m. 
and Prilosec* (omeprazole) for epigastric discomfort that had been go­
ing on for 7 years, and cannabis 12 cigarettes a day. September 9, 1997. 
the patient had a chest x-ray with no findings. September 9, 1997, the 
patient had laboratory tests done, including a CBC, non-reactive hepati­
tis A and B tests, and normal thyroid functions. Glucose was low at 24, 
potassium high at 5.4, SCOT 79 with other parameters negative. Sep­
tember 17. 1997, the patient was said to be doing well smoking 10-12 
cannabis cigarettes a day with dramatic decreases in frequency and in­
tensity of flexor spasms. I le was also taking baclofen. It was noted that 
with strong spasms the patient would bruise his skin and sometimes 
even bleed. His weight was constant, appetite normal. Neurological 
exam was fairly unremarkable. He was asked to slowly decrease the 
baclofen to 2.5 mg bid.

May 13, 1998, the patient was said to be doing quite well. In the in­
terim, a liver biopsy demonstrated minimal changes secondary to hepa­
titis C. Chest x-rays were said to show no changes. The prior December 
the patient had twisted his left knee with a lot o f swelling, and an MRI 
revealed a minor crack in the tibial head. Pain was under good control 
with 12 cannabis cigarettes a day with >nly occasional muscle spasms. 
F.xam was unremarkable. He was said to be doing quite well off of the
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baclofen and was asked to continue 12 cigarettes o f c innabis a day. 
May 26. 1999, the patient related no difficulty breathing. Weight was 
constant. There was dull pain in the ankles and some sharp shooting 
also in the knees. There was minor weakness in the rig* l and with no 
other deficits. The rem ainder of the exam was normal, ic patient was 
felt to be doing well and advised to continue 12 cannabic cigarettes a 
day. October 6, 1999, the patient was seen in follow up. was on 
omeprazole. Vitamin C, and cannabis. The patient had some congestion 
and mildly productive cough. Me was felt to have acute bronchitis and 
was given cough syrup. January 5, 2000, the patient had pulmonary 
functions done with an FVC 118% o f predicted, FF.V, 82% of pre­
dicted. This was felt to indicate borderline obstruction. January 13. 
2000, glucose was 126, BUN 26, SCOT 71 with other parameters nor­
mal, including CUC. I lepatitis C antibody was reactive with other titers 
negative. Thyroid functions were normal. An SGPT was 181.

May 4, 2000. the patient was occasionally playing softball and had 
no complaints of shortness of breath. Again there was mild weakness of 
the hand with other muscles normal It was felt that the patient was do­
ing well without aches, pains or spasms on bis cannabis.

Noveml»cr 21. 2000, the patient had noticed some increased discom­
fort following a motor vehicle accident the prior month wherein he was 
rear-ended and had neck pain. Subsequently, he noted persistent pain in 
the right thigh. An x-ray was negative. He tried physical therapy, heat 
and electrical stimulation. He noted more muscle tension with weather 
change. No neurological changes were observed.

December 28,2000, the patient was on his omeprazole and cannabis. 
January 6 .2 00 1, SCOT was 50, SGPT 94 with normal CBC and PSA. A 
cholesterol total was 221 with I.DL 136.

At the time he was examined in Missoula, he noted constant baseline 
pain o f 9 -10 on a 10-point scale without cannabis. At rest, with cannabis 
this fell to a 4/10. He was smoking 9 grams a day o f 2.7% THC NIDA 
cannabis, or 11 ounces every 25 days. At times he has had to cut back 
due to an inadequate supply. He would sometimes have to use street 
cannabis at a cost $ 110 per quarter ounce (circa $ 16/g) of an estimated 
4-5% rHC content. Interestingly, although he found the flavor was an 
improvement over the government supply, he noted little difference in 
analgesic effect l xcept, but perhaps greater relaxation effect. Interest­
ingly, even with extensive cannabis use there arc only two limes he 
thinks that he ever may have been “high.” One time he left his coat 
somewhere in freezing weather, which is extremely uncharacteristic, 
and the other he had been without cannabis for a long time and briefly
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felt euphoric while smoking- However, once he advanced to a second 
joint, this feeling was gone.

The patient has the most problems with the left arm where pain is a 
7-8/10 when there are flare-ups despite medicine. This decreases after 
he takes rofccoxib (Vioxx*) for a week. He experiences pain in both 
knees, but usually minimal (1-2/10) vith his cannabis. He may periodi­
cally pull a muscle or hemorrhage, especially in the ribs. He has occa­
sional problems in the wrist.

The patient's sleep remains disrupted rarely attaining 6 hours total. 
Typically, he is up every 45 to 60 minutes with stiffness and needs to 
have pillows to position himself. He once got 8 hours o f sleep with 
mcthaqualonc (now illegal in USA), waking only twice

He feels that his hepatitis C is asymptomatic and was probably due to 
a transfusion in his teens. Although he did use hydromorphone intrave­
nously for a long period o f time, he feels that he pursued a scrupulous 
aseptic technique. Besides surgeries noted above, he has dental caps 
due to bruxism. and tonsillectomy. He Las had past hypertension, which 
he feels was work related There is no history o f diabetes, thyroid prob­
lems, meningitis, encephalitis, head trauma or seizures. He uses only 
omcpra/ole 30 mg a day regularly in addition to his cannabis. He is al­
lergic to barbiturates. The patient had 3 semesters o f college. He is pri­
marily nghl-handed, somewhat ambidextrous.

Family history is negative for other known involvement, but his la­
ther was adopted. His mother has migraine.

Social History: The patient works full time as a stockbroker, lie is 
also a very decorated disabled sailor. He plays softball once a week. He 
may use a stationary bike about 10 minutes at a time, but this is subject 
to weather effects. He does not smoke tobacco. Hie patient drinks about 
1.75 liters o f Jack Daniels whiskey every 10-14 days, which helps him 
sleep. He docs not drink coffee.

Medical Test Results: Weight: 153 lbs. Height: 5' 4 1/2". C  neral: 
Very pleasant, cooperative 48-year-old white male who is somewhat 
obese (BMI: 25.5). Head: normocephalic without bruits. RNT: unre­
markable. Neck: supple. Carotids: full, without bruits. Cor: SI. S2 with­
out murmur. The patient had very slight gynecomastia. He has prominent 
exostoses o f the left shoulder, left wrist, right shoulder, and right calf. 
Auscultation o f the chest revealed a prolonged expiratory phase without 
wheezing. Abdominal palpation was negative.

Mental Status: The patient was alert and fully oriented. He knew the 
president and had normal nght-left orientation, praxis and naming 
skills. I le read a grade 6 paragraph well with good recall. Serial 3’s were
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done very rapidly. He remembered 3 objects for 5 minutes. He named 
15 animals in 30 seconds, which is well above the average o f 10-12. 
Speech and affect were normal.

Cranial Nerves: I: intact. II: fields and OKNs were normal. Fundi 
were benign. Pupils were equally reactive with full EOMs and no nys­
tagmus. Remaining cranial nerves V and VII-X1I were unremarkable. 
On motor exam, the patient had some limitation due to pain, but seemed 
to have good strength throughout except for 4+/5 foot dorsiflexion on 
the right. There was no drift. Sensation was intact to fine touch, vibra­
tion, position and graphesthesia, but there was decrease in sharp/dull 
discrimination at the top o f the right foot secondary to post-operative 
changes. Romberg was negative. Finger-to-nose and rapid alternating 
movements of the hands were normal. Heel-to-shin was incomplete on 
the right, better on the left. Fine finger movements were minimally de­
creased. On gait testing the patient slightly favored the right leg at the 
ankle. Toe gait looked better. Heel gait was barely possible due to pain 
on the right side. Tandem gait was minimally hesitant. Reflexes were 
l+, symmetric with downgoing toes.

Medical Test Results: On pulmonary function tests, an FVC was 
108% of predicted anJ FEV, 67% of predicted. A FEV,/FVC was 0 .51 
felt to be indicative o f a moderate obstructive defect based on the latter 
ratio and flow volume curve morphology. No restrictive abnormality 
was noted (Table 3).

A CBC was wholly within normal limits. An absolute lymphocyte 
count was 1.8 with CD4 49.1% and CD4 absolute count of 9 11 (Table4). 
An endocrine battery, including FSH, LH, prolactin, estradiol, estrone, 
estrogen, testosterone and progesterone, was wholly within normal lim­
its for age and gender (Table 5).

An EEG was performed during wakefulness and early stages of 
sleep, which was within broad normal limits. There was a good bit of 
low voltage fast activity in the beta range. No focal nor epileptiform ac­
tivity was appreciated. A P300 showed a latency o f 262 milliseconds 
felt to be within normal limits for the lab (Figure I).

An MRI was performed without contrast. There was felt to be no def­
inite abnormality o f an acute nature. There were some minor changes in 
the right parietal area suggestive o f a mild degree o f gliosis with associ­
ated dilated perivascular spaces o f doubtful significance. There was a 
small area o f abnormal signal in the right parotid gland overlying the 
right masseter muscle felt to be probably benign.

A P-A and lateral chest x-ray were performed. This was read as 
showing a pulmonary nodule in the left upper lobe with minimal airway
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changes. One examiner (EBR) reviewed those films and felt that the le­
sion was actually located in a rib. As a result, the patient underwent a 
CT scan o f the chest afier returning home. This shoved no evidence of 
mass, lymphadcnopathy, or pulmonaiy nodules. A small amount o f 
pleural calcification was noted. An exostosis was noted in the right an­
terior 3rd rib, accounting for the false-positive chest x-ray.

On neuropsychological testing. Patient C was pleasant, cooperative, 
and appeared to put forth very good effort. His attention was noted to be 
quite poor at times and many instructions had to be repeated.

On the WAIS-1II. he obtained Verba! and Performance IQ Scores in 
the Average Range with a Verbal IQ of 103 and a Performance IQ of 
104. In terms of overall intellectual functioning, he is currently per­
forming at a level equal to or above 58 percent of the general population 
(Full Scale IQ = 103).

Assessment o f attention and concentration with the CPT-II revealed 
that immediate attcntional abilities were within normal limits. His abil­
ity to cr icentratc, however, did appear mildly impaired, as he tended to 
lose efficiency with the passage of time. Thus, vigilance appcar-d to be 
mildly decreased relative to a normative data set.

On the WMS-III, Patient C obtained an Auditory Immediate Index in 
the Average Range at the 70th percentile. His Auditory Immediate In­
dex was 108. Auditory Delayed Index was also 108, placing him in the 
Average Range, and his Auditory Recognition Delayed Index was 115, 
placing him in the High Average Range. The Visual Immediate Index 
was 115 with a Visual Delayed Index o f 122, performances in the High 
Average and Superior Ranges, respectively.

On the CVLT. this patient’s initial acquisition on Trial One was two 
standard deviations below expected levels and his acquisition o f only 
ten items by Trial 5 was one standard deviation below expected levels. 
Short Delay Free Recall was also one standard deviation below ex­
pected levels but he perfoimed within normal limits if provided cues. 
His ultimate free recall afier a 20-minute delay was also one standard 
deviation below expected levels. There was not a ubstantial loss o f in­
formation between Long Delay and Short Delay r ree Recall trials. 
Thus, his ability to acquire very complex and detailed new verbal mate­
rial does appear minimally-to-mildly decreased relative to age matched 
peers, well below his ability to acquire new thematically organized ver­
bal material, which was in the above average range. Memory, however, 
appears normal.

Assessment o f higher level executive functions yielded a T-score of 
45 on the WCST and a T-score of 44 on the Category Test from the
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1 lalstead-Reitan Neuropsychological Battery. His ability to follow new 
complex sequences was entirely within normal limits as indicated by 
T-scores o f 52 and 62 on Trail Making Test A and B, respectively.

Simple motor speed measured by Finger Tapping was within normal 
limits, bilaterally, as was fine motor coordination measured by the 
Grooved Pegboard Test.

His performance on the ITiurstonc Word Fluency Test yielded a 
T-score o f 56, which is entirely within normal limits relative to age and 
education-matched peers. Likewise, his overall performance on the 
Controlled Oral Word Association Test yielded a T-score o f 52.52, and 
Animal Naming Fluency also was within normal limits. His overall 
score on the Beck Depression Inventory-2nd Fdition (BDI-II) was 0.

Overall, Patient C appears to have mild difficulty sustaining attention 
and also minima!-to-miId difficulty with the acquisition o f very new, 
complex vrrbal material. Overall, however, he appears to be function­
ing quite well.

Patient D

Medical History: This 45-year-old female carries a diagnosis of mul­
tiple sclerosis (MS). The patient was interviewed by telephone (EBR) in 
lieu o f the possibility o f contemporaneous examination. The patient 
feels her first problem may have occurred at age 18 when her vision se­
quentially went completely black for two months with slow impro ’e- 
ment over a subsequent four months. A possible attribution to oral 
contraception was hypothesized. She was subsequently evaluated at a 
quartenary referral center and diagnosed as having retro-bulbar neuritis. 
She was prescribed nicotinic acid. O r re-evaluation in I‘>83, no active 
disease was noted. On May 29, 1986, best corrected vision was 20/30 
OD, 20/25 OS. By May 19. 1988, values fell to 20/200 OD. and 20/70
OS. The patient was formally diagnosed as having MS April I of that 
year with associated bilateral optic neuropathy. She had had symptoms 
for perhaps 6 months with blurring in both eyes and leg spasms that in­
terfered vvitii walking. The patient had never used cannabis recreation- 
ally, and began it only because o f her symptoms.

She has been followed in her local area by a psychiatrist and neurolo­
gist. Extensive, well-documented notes commencing December 20, 
1989 were provided, and will be summarized. When first seen on that 
date the patient was married for the second time. It was noted that she 
had been diagnosed with MS about a year and a half previously and had 
been on diazepam from time-to-time. She was taking 10 mg tid to cope
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with stress. She had previously tried trazodone and buspirone, had be­
come paralyzed with her MS, and was consequently very frightened o f 
these medicines. On examination she was felt to be quite anxious and 
'•.as provisionally diagnosed as having a dysthymic disorder.

On March 20, 1990, she seemed to be suffering from more depres­
sion, although she managed to smile. She described difficulty with 
self-esteem and hopelessness. She had only been taking diazepam inter­
mittently and was rather prescribed Prozac* (fluox-tine) 20 mg and 
Xanax* (alprazolam) 0.25 mg up to 3 times a day. She was felt to have 
recurrent major depression. On subsequent visits the patient had slight 
adjustments o f medicine and was feeling better by May 2, 1990. By Au­
gust 6, 1990, the patient was having greater difficulties .vith insomnia. 
She was given trazodone 50 mg at bedtime on a trial basis. August 24, 
1990, the patient was only sleeping until 4 a.m., which was about 2 
hours better than without medicine. This was increased to 75 mg.

The patient had heard about some studies o f using cannabis in MS as 
a relaxing agent. She indicated that she had tried this with a good relax­
ation response, fherc was a discussion o f possible effects on the lungs, 
and her expected diminished life expectancy because o f MS. She was 
given a prescription for Marinol* (dronabinol, synthetic THC) 10 mg to 
be tried q 4 hours pm to see if this would help with relaxation and nau­
sea. When seen September 5, 1990, she had found that the Marinol* had 
reduced the nausea considerably and had even helped her vision. She 
continued on fluoxetine.

September 27, 1990, the patient was not sleeping well, possibly due 
to fluoxetine, and was given a benzodiazepine. October 17, 1990, the 
patient was seen in follow up and was on Xanax' (alprazolam). It was 
noted tiiat she had improvement with Marinol®, but the patient noted 
she actually had a better response to smoked cannabis. They began to 
look nto obtaining a legal supply.

December 3, 1990. the patient repe le d  increased depression and was 
increased to 40 mg a day o f fluoxetine. December 5. 1990, the patient 
had recurrent depression even on the fluoxetine 2 a day and low dose 
alprazolam. Apparently, her doctor had received notification that he 
could no longer prescribe Marinol* ‘off label" unles-: a Schedule I per­
mit for cannabis was being pursued. December 19, 1990, the patient re­
ported nausea, for which some o f her remaining Marinol* had helped. 
January 16, 1991, the patient complained o f spasticity spells and epi­
sodes o f nausea. She had run out o f Marinol ' and had no cannabis sup­
ply. She indicated she had tried other medications without success and 
was resistant to try others due to side effects.
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February 20, 1991, the patient had purchased illicit cannabis in the 
interim. Apri, 16, 1991, the pa :nt continued on fluoxetine 20 mg bid. 
More jerkiness was noted with i. creased spasticity. She had not smoked 
cannabis before coming in. It was felt that she would need 6 cannabis 
cigarettes a day to reduce symptoms. Ma_, 10, 1991, she was taking 
alprazolam about every 2 weeks. She was continuing to have some 
spasms. She continued to try cannabis illicitly, but had not yet obtained 
it legally. June 14, 1991, she had lost her driver’s license due to visual 
problems associated with MS. During this interval there were more 
marital issues. July 2, 1991, it was indicated the patient was legally 
blind ar.d there were no possible corrective measures. Plans were in 
place to obtain legal cannabis for spasticity and nervous problems. It 
was noted that cannabis seemed to be very effective for her clinically. 
August 7, 1991, the patient was still without a supply and complained o f 
her legs jerking at night, and increased difficulty walking. I  he patient 
requested Marinol* but this could not be prescribed. She was given 
baclofen 5 mg tid to try.

August 30, 1991, she received her fist shipment of NIDA cannabis, 
seven months after approval o f the Compassionate IND. The patient 
was advised that she should confine her use to government cannabis. 
She was having problems with her gait, able to walk only with a cane. 
There were continued vision problems. She complained o f left sided 
weakness. The patient smoked a cannabis cigarette in front of the doc­
tor, which led to her feeling better. It was suggested she try 3 cannabis 
cigarettes a day. September 3, 1991, the patient reported that t. * gov­
ernment supply o f cannabis did not have the “punch” that street bought 
material had. Her dose was increased to 5 joints a day. It was indicated 
that her spasticity responded positively to the dose increase. September 
II, 1991, the patient was on 5 NIDA cigarettes a day. This was helping 
her spasticity. She was unclear as to hethcr her vision was helped. 
September 20, 1991, it was felt that 7 cigarettes a day would be neces­
sary. The patient reported increased muscular activity, uncontrollable at 
times. October 2, 1991, the patient had run out and was noticeably more 
spastic on examination. Her dose was increased to 10 a day October 9, 
1991, the patient was on 10 cannabis cigarettes a day of the strongest 
available dosage, which seemed to help her spasticity. She was walking 
without a cane. It was not felt that her depression was improved. No­
vember 4, 1991, she had been out of her supply for 10 days. Spasticity 
increased and she complained o f pain in the left leg. Increased tone was 
noted throughout the body. December 5, 1991, apparently a supply 
came in of lower potency cannabis. December 19, 1991, it was felt she
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had continued improvement o f her spasticity with better gait. February 
14, 1992, she was using I can o f cannabis a month, equal to 300 ciga­
rettes. The patient reported she had not been falling. March 13, 1992, 
she continued the cannabis at the same rate, plus 40 mg of fluoxetine 
and no alprazolam. The patient reported she was able to walk, swim 
better, and do all of her ADL’s much easier than she could prior to the 
cannabis. There was no observable gait disturbance on exam.

April 14 , 1992, it was felt that she got a lot o f  relief from her medicine 
and that it “probably offers her greater efficacy in her spasticity, also, 
than Valium would.” May 19, 1992, the patient continued to be stable 
w*tii no exacerbations o f her MS and the spasticity under good control. 
There were concents about periodontal disease from her dentist. It was 
thought she might do better with less smoking o f a higher potency sup­
ply. The patient was also smoking cigarettes and was subsequently ad­
vised to avoid '.ooacco. By July 17, 1992 she continued to respond to 
cannabis. September 18, 1992, reflexes were equal and not hyperactive. 
November 16, 1992, there was an increase of depression slowly and in­
sidiously. December 9, 1992, the patient had been off o f her treatment 
for a week and was very shaky. Smoking a joint in iront of he r doctor 
caused her to become calm, less shaky and hettcr ahle to walk. January 
19. 1993, she got her first cans o f the stronger cannabis, which the pa­
tient felt more effective afier smoking one joint. March 22. 1993, she 
was smoking 6-7 a day. She seemed better after smoking one in the of­
fice. April 22, 1993, the patient was smoking 10 cigarettes a day. 
Smoking produced a decrease in spasticity as observed. There were no 
adverse effects that were noted in the office. May 24, 1993, the patient 
was tried on lorazcpam. June 24. 1993, the patient was upset w ith finan­
cial issues and was placed on Mellaril* (thioridazine). July 22, 1993. 
when she was examined, no tremor or spasticity was noted. Again can­
nabis was smoked with no adverse effects noted. August 30, 1993, the 
patient requested a decrease in her fluoxetine. She felt that spasticity 
anil depression were both helped by the cannabis September 29, 1993, 
the patient reported that on a lower fluoxetine dose she was getting tear­
ful. Reflexes were not hyperactive. November 2, 1993, the patient had 
some paresthesias on the lefl side, but was maintaining good motor con­
trol. December 28, 1993, she was tried on bupropion. January 4, 1994, 
problems had been noted on bupropion and it was not as effective. She 
was tried on sertraline. She reported that the cannabis helped her to not 
think about her MS She was having fewer spasticity problems.

February 4, 1994 when the patient smoked cannabis in the office, 
she seemed to be a little more talkative and relax significantly with less
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spasticity and no adverse effects. February 28, 1994. again significant 
relief from spasticity was noted upon smoking, /larch 30. 1994, the pa­
tient had some numbness and tingling in the lii Ss. The patient reported 
the new material was stronger and had u better effect. May 9, 1994, 
some increase in emotional lability was noted. The patient was taken off 
of sertraline and put on Effexoi® (vcnlafaxine). May 25, 1994, she was 
unable to tolerate the latter and was started back on fluoxetine. August 
29, 1994, she continued on lluoxetine and ccnnabis. Smoking a joint 
calmed her and limited tremor. September 28, 1994, it was indicated in 
relation to cannabis “ it seems to have a positive effect on her mental sta­
tus overall.” October 31,1994, the patient was felt to be without signs of 
depression. She actually lowered her dose on a higher potency material. 
February I, 1995, the patient was on diazepam again. February 14,
1995, she was increasingly shaky and tearful. March 29, 1995, she was 
hardly able to walk due to an exacerbation. May 2, 1995, she still 
needed support. At the same time the patient was having marital diffi­
culties. August 4, 1995, the patient reported she could see much better 
with the cannabis. By September 6, 1995, she was walking quite well 
and was no longer on diazepam, merely the lluoxetine and cannabis. Oc­
tober 4. 1995, she continued to walk well with no problems.

January 17, 1996, an MRI revealed multiple bilateral periventricular 
and diffuse white matter changes in the cerebrum and cerebellum, but 
seemingly fewer than on a April 4, 1995 study.

April 19, 1996, the patient had been out o f cannabis for a week and 
was expcrienctng more spasticity and ambulation difficulties. She was 
more depressed. May 17, 1996, the patient had been tried on a stimu­
lant. July 10, 1996, the patient reported that cannabis was the only thing 
that had helped her with her symptoms over the course o f her illness.

By September 25, 1996, the patient had been without medicine for a 
month and had to buy it on the street. She had lost weight and her condi­
tion had reportedly decompensated to some degree. The paiient reported 
a 10-pound weight loss. November 13, 1996, the patient was having dif­
ficulty sleeping, but did not wish to take trazodone. November 27,
1996. the patient had fallen and had a brief loss of consciousness. De­
cember 5, 1996, she had hud an episode of spasticity that was the worse 
she had ever had, starting in the neck and going down her back. January
8. 1997, cannabis came in after a summer drought since September 25. 
An emergency supply was requested. January 22, 1997, the patient re­
mained concerned about lack o f cannabis supply. February 5, 1997, she 
continued with this concern. February 19, 1997, there was discussion o f 
difficulty ti c patient had experienced with the authorities in an airport.
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April 2 .1997, it was felt the patient continued to get a great deal of relief 
from smoking 10 joints a day without any adverse effects. July 2, 1997. 
the pi'‘ion! was observed to become more loquacious and interactive af­
ter dosing.

Janary 29, 1998, the patient was not complaining of spasticity, seem­
ing to have considerable relief with cannabis. Her fluoxetine was low­
ered to 20 mg a day. March 24,1998, it was felt that she had a very slow 
progression ofher MS helped by hei consumption of cannabis. Septem­
ber 22, 1998, the patient said that the medicine took away her fear of the 
disease and when she would get a pain she would be able to smoke and 
take it away.

October 27, 1998, she apparently had been out of her supply for 6 
weeks, but had gotten by smoking only 4 cigarettes a day instead of the 
usual 10. January 24, 1998, the patient was doing relatively well and 
was walking with a cane. December 24. 1998. she was having increas­
ing problems. January 26, 1999, the patient indicated that medicine 
helped her maintain her weight. March 24, 1999, it was observed. "I 
think her spasticity is being helped with the cannabis.” April 23, 1999. 
she continued to get good relief with 10 cigarettes a day. June 24, 1999. 
the patient reported some increasing difTiculty with walking in the heat 
and hot weather. July 20. 1999, she was said to have no tremor or 
spasticity. September I, 1999, she was having some exacerbation and 
difficulty walking and limping because her right leg was not working is 
well October 20, 1999, the patient reported the only bad side effect 
would be when she smoked too much she would tend to go to sleep. She 
discussed alternative treatments for multiple sclerosis with her doctor 
and they agreed not to pursue them. November 19. 1999, the patient was 
walking on a wide base felt to be the result of a mild exacerbation. No­
vember 24, 1999 neurological examination confirmed greater ataxia. 
Methylphenidate was prescribed.

December I, 1999, an MRI of the brain was said to reveal multiple 
focal white matter changes in bilateral cerebral areas especially in the 
jasal ganglia and in the cerebellar peduncle, compatible with MS.

January 12,2000, the patient was tried on Ritalin* (methylphenidate). 
She was switched to Remeron* (mirtazapinc) from fluoxetine. Febru­
ary 22.2000, the patient reported that her eyes were improved. March 9, 
2000, visual acuity was 20/200 OD and 20/80 OS. April 6, 2000, it was 
felt that she had no declines in function from cannabis use.

June 27,2000, her cannabis had been late coming in and she had cut 
from 10 to 6 or 7 cigarettes a day, feeling that that had hurt her physi­
cally and that she was not walking as veil. January' 31,2001. the patient
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was a luilc bit down and labile, but by February 28, 2001, she was not 
depressed or hyper. April 11,2001. she was having some trouble walk­
ing due to a flare of symptoms, which had been present for a month, but 
she noted no changes in vision.

When the patient was interviewed by EBR (June 2001), she reported 
that her vision was currently clear with cannabis. She was able to ambu­
late without aids, hut has to stop after a block or less due to weakness. 
She swims a few days a week. She feels that th^re is no nystagmus in her 
vision and no diplopia. She characterizes her Nw as mildly progressive.

The patient indicated that she received the cannabis legally in 1991 
and continues to smoke 10 cigarettes a day. She currently receives 
material of 3.5% THC content that was processed April 1999. Her study 
phy .ician requests the highest potency material available, which has re­
cently varied between 2.9-3.7% THC. When she uses outside cannabis 
of higher potency, she feels that she gets twice the relaxation. There is 
no chronic cough or other difficulties. The patient feels that Marino!* at 
10 mg was too strong. She used it for 6 months before the cannabis. 
Customarily sh • splits each of her supplied cigarettes in two, and mani­
cures it slightly. When she is not on cannabis she has had no withdrawal 
symptoms, but has had increase in movement problems

The patient has had a tubal ligation. She continues to menstruate on a 
regular monthly basis. Her main problems have been depression and 
some degree of anxiety. I asked about other diagnoses and she replied 
that she had “10 personalities and they arc all ft eling fine!” She denied 
history of diabetes, thyroid problems, meningitis, encephalitis, head 
trauma or seizures. The patient remains on fluoxetine 40 mg a day. She 
is allergic to penicillin. The patient had I year of college. She is right 
handed.

Family history is noteworthy for father having narcolepsy and a sis­
ter who is bipolar.

Social History: She had one child by choice. The patient is a retired 
clothier, and is unable to work at this time. She is currently smoking 1/2 
pack of cigarettes a day, previously I pack a day, and has smoked since 
age 20. The patient does not drink at all, has not for 5 years, nor has she 
ever had a problem with alcohol. She does not drink coffee. She cus­
tomarily sleeps 8 hours.

Medical Test Results: The patient is 5 feet tall and 97 pounds (BMI: 
19). On pulmonary function tests, an FVC was 79% of predicted, and 
FEV, 76% of predicted. The FEV,/FVC was 86 (Table 3). There was 
fell to be no obstruction based on this ratio or analysis of the F/V curve
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morphology. Early small airway disease and borderline restrictive dis­
ease (e.g., due to MS) were not excluded

A CBC was wholly within normal limits. An absolute lymphocyte 
count was 2.3 with CD4 of 58% and CD4 absolute count of 1325 (Table 4). 
An endocrine battery was performed, with values of FSH. LH. prolactin, 
estradiol, estrone, estrogen, testosterone and progesterone, all within 
normal limits for age an gender (prc-menopausal female) (Table 5).

Neuropsychological tests were performed in her home on June 17, 
2001 Some confusion was noted throughout the evaluation and signifi­
cant fatigue over the course of the day was also apparent. She did not 
have significant difficulty with instructions, however, and effort and 
cooperation were sufficient to obtain what is believed to be valid data 
As a result of significant visual deficits, many visually based tests were 
omitted a id interpretations from those requiring significant visual input 
were provided in a very cautious manner. For example, this patient re­
quired a magnifying glass in order to accomplish the Picture Comple­
tion and Trails subtests that very likely had a significant negative 
impact on her overall performance.

On the WAIS-NI, the patient obtained a Verbal 10 of 93, A Perfor­
mance 10 was not calculated secondary to significant visual deficits 
that interfered with assessment in this realm. On the WMS-ill, the pa­
tient performed, on verbal measures, in the l.ow Average Range. Imme­
diate auditory memory was at the 18th percentile, with an auditory 
delayed index in the Average Range. Her ability to acquire non-themat- 
ically-organized verbal material was in the mildly impaired range rela­
tive to age-matched peers, but her retention was actually very good. 
Also, she did very well on a test measuring her ability to acquire verbal 
paired associates with a learning slope actually in ’he above average 
range, and excellent retention. Her ability to acquire more detailed and 
non-thcmatically-organi/ed verbal information was modcrately-to-se- 
vcrely impaired relative to age-matched peers. Overall performances on 
the CVLT ranged from two to five standard deviations below expected 
levels. Numerous intrusions during both free and cued recall were noted 
at levels above and beyond what is generally seen in the normative pop­
ulation. She made eight false-positive error; on recognition testing, 
which are also an abnormally high number of errors.

Concentration was noted to be markedly impaired in this patient, fol­
lowing the mildly-to-modcrately impaired range overall. Assessment of 
Executive Functions reveals tliat abstract concept formation and logical 
analysis abilities were significantly reduced, falling in the moderately 
impaired range overall. The patient was also noted to be quite perse-
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verativc, having difficulty shifting cognitive strategies. In slight con­
trast. flexibility of thought as measured by the Similarities Subtcst from 
the WAIS-II1. was within normal limits. Verbal Fluency was within 
normal limits relative to age and education-matched peers.

In summary, this patient appears to have decrements in concentra­
tion, low average learning, and memory efficiency for new thematic 
material and verbal paired associates. Her ability to acquire more de­
tailed and non-thcmatically-organized verbal information is at least 
moderately impaired. Memory functions, however, appear to be normal 
in the sense that once she acquires information, she seems to hold it 
quite effectively. Higher level executive functions aie reduced at a 
moderate level despite a very remarkable psychiatric history. Responses 
to the HDI-II were well within normal limits.

Patient D thus demonstrates numerous neurocognitivc impairments. 
The general pattern is not particularly uncommon in the context of mul­
tiple sclerosis and significant psychiatric dysfunction. This profile, 
when combined with the others from the data set do not provide any 
consistent pattern that one could reasonably ascribe to the therapeutic 
use of cannabis.

Review o f Neuropsychological and Cognitive Data

The scientific study of the effects of chronic cannabis on cognition 
has remained problematical since such concerns were first raised. De­
spite intensive effort in this regard, little in the way of “hard findings” or 
consistent results has emerged. A complete review of alleged problems 
is beyond the scope of this article, but a few citations are meritorious.

In the Jamaican studies (Rubin and Comilas 1975), 19 neuropsy­
chological tests were administered to chronic cannabis users and con­
trols with no major significant differences between groups. In fact, 
ganja smokers scored the highest on Wechsler Adult Intelligence Scale 
(WAIS) Digit Span performance (p < 0.05). The authors concluded 
(p. 119), “in a wide variety of human abilities, there is no evidence (hat 
long-term use of cannabis is related to chronic impairment.”

In Greece (Kokkevi and Dornbush 1977), no differences were noted 
between hashish users and age and socio-ceonomically matched con­
trols in total or Performance IQ (PIQ) ccores on the WAIS. Controls 
performed better on three subtests: Comprehension (p < 0.01), Similar­
ities (p < 0.005), and Digit Symbol Substitution (p < 0.05). Control Ver­
bal IQ (VIQ) surpassed that of users (p < 0.05). However, these results 
must be viewed in light of the fact that normal population studies in
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Greece revealed PIQ:VIQ differences of 7 points. Thus, the authors 
concluded (p. 46), “These observations do not provide evidence of dete­
rioration of mental abilities in the hashish users.”

In Costa Rica, an extensive battery of neuropsychological measures 
showed no pathological changes (Carter 1980). It was observed (p. 188), 
“we failed to uncover significant differences between user and nonuser 
groups-cvcn in those subjects who had consumed cannabis for over 
eighteen years."

Subsequently follow-up studies were performed on some of this co­
hort. and certain significant differences were claimed, including learn­
ing of word lists and selective and divided attention tasks (Fletcher et al. 
1996). However, a detailed critical analysis of those results in Mari­

juana Myths, Marijuana Facts (Zimmer and Morgan 1997) seems to 
deflate any such claim.

Lyketsos et al. (1999) studied effects of cannabis on cognition in 
1318 adults over a period of 12 years. No differences were noted in the 
degree of decline between heavy, light, and non-users of cannabis on 
the Mim-Mcntal State Examination (MMSE). Critics have indicated 
that the latter represents too crude a tool to measure the issue properly.

In a series of studies in the 1990’s summarized in a book. Cannabis 
and Cognitive Functioning (Solowij 1998), Nadia Solowij studied sub­
jects employing cannabis at least twice a week on average for a period 
of 3 years. After a review of data, the author stated (p. 227), “the weighi 
of the evidence suggests that the long-term use of cannabis does not re­
sult in any severe or grossly debilitating impairment of cognitive func­
tion.” She did note more subtle difficulties in attention parameters 
including distraction, loose associations and intrusion errors in memory 
tasks. In a recent review of cognitive effects of cannabis (Solowij and 
Grenyer 2001), it was observed (p. 275), “the long term risks for most 
users arc not severe and their effects are relatively subtle... ."

Results from the current study seem to indicate similar findings. As 
part of a Comprehensive Neuropsychological Evaluation, all subjects 
were administered a battery of instruments including the WAIS-IH, the 
WMS-III, the CVLT, the Trail Making Test A and B, Grooved Peg 
Board, Finger Tapping, and Category Test, the Controlled Oral Word 
Association Test, the Thurstone Word Fluency Test, a Category Flu­
ency Test (Animal Naming), the WC’ST, the CPT-II, and the Beck De­
pression lnventory-2nd Edition (BDI-II).

Comparing Patients A-D, it appears that all four do have at least mild 
difficulty with attention and concentration, and verbal acquisition of 
varying complex new verbal material (as measured on the CVLT).
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which is al least minimally impaired. Importantly, however, higher- 
level executive functions generally appear to be within normal lin.its in 
two of the sub jects.

Difficulties in attention and concentration as well as new complex 
verbal learning may be directly related, and must be understood in the 
context of not only these subjects’ chronic cannabis use. but also their 
underlying chronic diseases and clinical syndromes, with attendant fa­
tigue and preoccupation. Interestingly, depressive symptoms are not 
currently noted at a clinical level in any of the subjects despite tfieir 
chronic medical conditions or long-term cannabis use. None displayed 
evidence of social withdrawal or apathy characteristic of the alleged 
“amotivational syndrome.” Rather, all were animated, engaging in con­
versation and demonstrating an active involvement with their ongoing 
care and the current research.

Overall, once more, no significant attributable neuropsychological 
sequelae are noted due to chronic cannabis usage.

Review of Neuroimaf>inf>

In 1971, it was reported that "consistent cannabis smoking” of 3-11 
years in ten patients produced evidence for cerebral atrophy employing 
air encephalography (Campbell et al. 1971), an excruciatingly painful 
and long abandoned technique Subsequent study by Kuehnle ct al. 
(1977) employing CT scans on 19 men with long durations of heavy 
cannabis usage failed to show any changes in the ventricles or sub­
arachnoid spaces. They criticized the prior study for lacking controls on 
antecedent head trauma or other causes of neurological damage. In the 
same issue of the Journal of the American Medical Association, Co ct 
al. (1977) studied an additional 12 heavy cannabis smokers who dis­
played no CT abnormalities.

In 1983, an additional 12 subjects who smoked more than I g of can­
nabis daily for 10 years were studied by CT scans of the brain, and only 
one with concomitant history of alcoholism showed any abnormalities 
compared to controls (Manner/ and Mindmarsh 1983).

Most recently, Dlock et al. (2000) employed automated imaging 
analysis with MRI to examine 18 young heavy users of cannabis. No 
abnormalities were ascertained. The authors stated (p. 495), “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.” It was recently noted (Solowij and 
Grenyer 2(H)I. p. 270), “There is no evidence from human studies of
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any structural brain damage following prolonged exposure to canna­
binoids."

Despite this additional documentation, the claim of brain damage 
and cerebral atrophy remains a popular myth in prohibitionist rhetoric.

Current MRI skjdics on Patients A-C with a General Electric Sigma 
LX MR 1.5 Tesla magnet system reveal no clear abnormalities. Patient 
A had age-compatible atrophy, and Patient C had minor tissue changes 
of a non-specific nature, commonly seen in middle-aged populations, 
Patient D has previously demonstrated MRI brain lesions consistent 
with MS, with possible improvement observed during the period of 
clinical cannabis usage.

Review of Neurophysiology' Tests

In discussing the issue of cannabis and cerebral effects, Homer Reed 
observed (Reed 1975, pp. 122-123), "The association between many of 
the EEG measures used to indicate CNS changes and the clinical condi­
tion of the patient is approximately zero.” That not withstanding, vari­
ous researchers have advanced numerous claims of pertinent EEG 
changes due to cannabis. Cohen (1976) noted differences in computer­
ized EEG measures of delta band power and thcta band phase angle 
(lead/lag) relationship. No mention was made of the alleged signifi­
cance of these tests, or of the results of standard EEG.

All the Jamaican subjects had EEG examinations (Rubin and Comiias 
1975). As previously noted in other studies 9 of 30 cannabis smokers 
had significant low voltage fast activity in ihe beta range. Although this 
finding may indicate sedative effects of medication, it is ofien ascribed 
to a normal variant. Three of the 30 were said to have unequivocal focal 
abnormalities, but 4 of 30 controls had similar findings, and another had 
diffuse abnormalities. Overall, no significant differences were noted 
between ganja smokers and controls.

Similarly, in Greece (Panayiotopoulos et al. 1977), 8.8% of 46 hash­
ish smokers had abnormal EEGs, while 15% of 40 normal controls were 
so characterized. The authors stated (p. 62), "Wc failed to find cither an 
abnormality or an particular EEG change in the resting EEG records ol 
chronic hashish users.. . . ”

Current results, performed on a 2 1 -channel Nicolct Voyagcur digital 
EEG system and read by EBR, confirm the presence of low voltage fast 
activity in Patients A-C, and intermittent sharp waves and rare subtle 
slowing in the lefi frontal area in Patient A. Age appropriate atrophy 
was seen in the same patient on MRI, but she has no history of seizures



42 JOURNAL OF CANNABIS THERAPEUTICS

or CNS insults. There are no corresponding abnormalities on neurologi­
cal examination. Similar abnormalities arc identified on EEGs of 6% of 
patients, whereas there is only a 0.5% prevalence of seizure disorders in 
the general population. In essence, no EF.G pathology of an attributable 
nature seems apparent in the study group on the basis of cannabis usage.

With respect to P300 responses, a type of electrophysiological event 
related potential, even greater caution is necessary. This parameter is 
offered as an electn ' ysiological measure of memory, inasmuch as 
prolongation of its latency occurs with age. The test was popular in the 
1980’s as an objective test for dementia. Amplitude differences have 
also been noted in diflerent clinical conditions, but were termed (Spchl- 
rnann 1985, p. 370), “of uncertain diagnostic importance because of the 
great normal variability of the P300 amplitude.” Overall, these issues 
and significant incidence of false positives and false negatives have 
largely relegated use of this technique to the sidelines as a clinical tool.

Solowij (1998) studied the P300 in chronic cannabis users vs. con­
trols, and noted results felt to be indicative of (p. 150), “inefficient pro­
cessing of information and impaired selective attention " rhcsc consisted 
of reduced processing negativity to relevant attended stimuli, inappro­
priately large processing negativity to a source of complex irrelevant 
stimuli, and reduced P300 amplitude to attended target stimuli to that of 
controls.

In contrast, Patrick et al. (1995) examined the P300 in psychologi­
cally normal chronic cannabis users and controlled the data for age. Re­
sults showed no amplitude differences.

More recent studies have shown significant reductions in P300 am­
plitude in schizophrenia (Martin-Locches et al. 2001), but also in ciga­
rette smokers (Anokhin et al. 2000). with notable effects according to 
motivational instructions (Carrillo-de-la-Pena and Cadaveira 2000), 
and even diurnal variations (lliguchi ct al. 2000).

Our study employed a Nicolet Viking 3P 4-channcl system with a 
P300 oddball paradigm. Patients A-C displayed P300 latencies that 
were well within norms for age-matched controls (Figure I).

Review of Pulmonary Issues

Pulmonary concerns remain paramount in relation to chronic canna­
bis smoking Excellent recent reviews arc available (Zimmer and Mor­
gan 1997; Tashkin 2001; Tashkin 2001). In brief, cannabis smoking 
produces an increase in cough and bronchitis symptoms, but to a lesser 
degree than i: ' bacco smokers (Sherrill ct al. 1991). Daily cannabis
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smokers seek medical care tor smoking-associatcd health concerns at a 
slightly higher rate than non-smokers (Polen 1993). In a large epi­
demiological study, cannabis use was associated with little statistical 
association on total mortality in women, and non-AIDS mortality in 
men (Sidney et al. 1997).

One of the primary associated risks of tobacco smoking is the devel­
opment of emphysema and lesser declines in bronchial function over 
time. A careful longitudinal study of chronic smokers has demonstrated 
a longitudinal decline in the FEV, in tobacco smokers, but not heavy 
cannabis smokers (Tashkin et al. 1997).

Some association of cannabis smoking has been observed to head 
and neck cancers (Zhang et al. 1999), and pre-cancerous cytological 
changes have been noted in the lungs in bronchoscopy studies (Fligiel et 
al. 1988), but to date, no cases of pulmonary carcinoma have been noted 
in cannabis-only smokers.

In examining the data from chronic cannabis use studies, in Jamaica, 
a slight downward trend not attaining statistical significance was noted 
on forced vital capacity (FVC) values (Rubin and Comitas 1975). A 
similar downward trend was observed on FEV, without statistical sig­
nificance. No differences between cannabis smokers, occasional smok­
ers and non-smokers were observed on FEV,/FVC ratios. Results of all 
tests may have been affected by concomitant tobacco usage.

The Greek studies did not closely examine pulmonary function, and 
although an increase in bronchitis symptoms was noted in hashish 
smokers over abstainers, the former group also smoked more tobacco. 
Differences were not statistically significant in any event (Doulougouris, 
Antypas, and Panayiotopoulos 1977).

In the Costa Rican studies, no spirometry measures were signifi­
cantly different between cannabis users and non-users. However, statis­
tical trends were, in fact, positive with respect to cannabis usage. 
Cannabis smokers displayed larger indices of small-airway patency. 
The authors suggested that in concomitant smoking of tobacco, canna­
bis seemed to counteract the expected effects of tobacco on small air­
ways. Th. author stated (Carter 1980, p. 171), “at least it cannot be said 
of the users that they have suffered an additive of [sic-“or“] synergistic 
decrement in pulmonary function over that attributable to tobacco 
alone.”

In our Patients A-C, no ultimate chest radiographic changes of signif­
icance were noted, despite a false-positive reading of pulmonary nodule 
in Patient C. It is of particular note that he has had a previous bronchos­
copy procedure with no reported cytologic,d changes.
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Observed pulmonary function values in this cohort reveal no clear 
trends except a slight downward trend in FEV, and FEV,/FVC ratios, 
and perhaps an increase in FVC (Patients A-C) (Table 3). Concomitant 
tobacco smoking (Patients A, B, and D) complicates analysis. It is par­
ticularly interesting that Patient B, a current concomitant smoker of to­
bacco displayed the best spirometry values, while those in Patient C, a 
ncvcr-smokcroftf.bacco were the worst. His underlying connective tis­
sue disease may have played an active role in this finding. His use of the 
lowest grade cannabis and highest amount per day are the more likely 
explanation.

Significant questions remain as to the role of low-grade NIDA can­
nabis as a contributor to the above findings, which will subsequently 
discussed.

Review of Hematological Studies

No effects on complete blood counts or hemoglobin were observed 
in the LaGuardia Commission report (New York, NY). Mayor’s com­
mittee on marihuana (Wallace and Cunningham 1944). In the Jamaican 
studies, slight increases were observed in hematocrit and hemoglobin 
readings in cannabis smokers over controls, but results were affected by 
concomitant tobacco use (Rubin and Comitas 1975). No hematological 
data was obtained from the Greek studies.

In Costa Rica, a downward trend was observed in hematocrit read­
ings of cannabis smokers, but this was not statistically noteworthy 
(Carter 1980).

In our studies (Table 4), Patient B, a concomitant tobacco smoker, 
displayed a mild degree of polycythemia and slightly elevated WBC. 
No other hematological changes of any type were evident in the other 
three patients.

Review of Immunological Parameters

Immune system damage remains an area of contention with respect 
to cannabis usage (Zimmer and Morgan 1997), but one in which there is 
considerably more heat than light. A closer examination of the available 
literature may allay concern.

In the chronic use studies in Jamaica, no decrement was observed in 
cannabis smokers vs. controls in cither lymphocyte or neutrophils 
counts (Rubin and Comitas 1975). Neither were significant changes 
noted in the data in Costa Rica (Carter 1980),
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In the 94-Day Cannabis Study, initial acute low vulues were ob­
served in T cell counts, but these returned to normal over the course of 
the testing (Cohen 1976).

A closer examination of the pertinent literature raises concerns on 
theoretical levels to a greater degree than practical ones. Excellent re­
views are available (Klein, Friedman, and Specter 1998; Hollister 1992; 
Cabra! 2001; Cabral 2001).

Early reports of inhibition of cell mediated immunity in cannabis 
smokers (Nahas et al. 1974) were refuted by later studies in which no 
impairment of lymphocytic response to phytohemagglutinin in hashish 
smokers was observed (Kaklamani et al. 1978).

A seminal review of the topic was undertaken by Hollister (1992), 
who stated (p. 159), “evidence of altered immune functions is derived 
mainly from in vitro tests or ex vivo experiments, which employed 
doses of cannabinoids far in excess of those that prevail during social 
use of marijuana." More recently, Klein, Friedman and Specter (1998) 
have similarly noted (p. 102), “Although cannabinoids modulate im­
mune cell function, it is also clear that these cells are relatively resistant 
to the drugs in than many cITccts appear to be relatively small and to­
tally reversible, occur at concentration higher than needed to induce 
psychoactivity (> 10 pM or > 5 mg/kg), and occur following treatment 
with nonpsychoactivc cannabinoid analogues.” They added (p. 102). 
“The public health nsk of smoking manjuana in terms of increased sus­
ceptibility to infections, especially opportunistic infections, is still un­
clear.' Finally, despite concerns raised by THC effects on immunity in 
animals and in vitro, Cabral and Dove Pettit (1998) admitted (p. 116), 
“Definitive data which directly link manjuana use to increased suscep­
tibility to infection in humans currently is unavailable.”

A particular public health concern surrounds cannabis effects on 
HIV/AIDS. Four studies among others may reduce related concern. 
Kaslow et al. (1989) demonstrated no evidence that cannabis acceler­
ated immunodeficiency parameters in HIV-positive patients. Di Franco 
et al. ( I >96) ascertained no acceleration of HIV to full-blown AIDS in 
cannabis smokers. Whitfield. Bechtel and Starich (1997) observed no 
deleterious effects of cannabis usage in HIV/AIDS patients, even those 
with the lowest CD4 counts. Finally, Abrams et al. (2000) studied the 
effects of cannabis smoking on HIV positive patients on protease inhib­
itor drugs in a prospective randomized, partially blinded placebo-con­
trolled trial. No adverse effects on CD4 counts were observed secondary 
to cannabis.
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In our studies of four subjects (Table 4), Patient B had an elevated 
WBC count, probably attributable to the stress of phlebotomy, but with­
out accompanying disorders of cell count differential. All patients had 
CD4 counts well within normal limits.

Review of Endocrine Function

Topical reviews of this topic arc contained in two recent publications 
(Murphy 2001; Zimmer and Morgan 1997). As with other physiological 
systems, much data is based on animal studies, and early claims of dele­
terious effects on acute endocrine function are not necessarily sup­
ported by subsequent investigations or chronic use studies.

One long held claim is the production of gynecomastia in males asso­
ciated with cannabis use. A case study or 3 cannabis smokers with this 
malady was reported by Harmon and Aliapoulios (1972). A more thor­
ough investigation a few years later failed to show any differences in 
cannabis use in afTectcd males between users and controls (Cates and 
Pope 1977).

Similarly, Kolodny et al. (1974) reported decreased testosterone lev­
els in chronic marijuana smokers, while no differences in testosterone 
or lutcini/ing hormone (LH) levels were identified in a 3-week trial of 
smokers vs. non-smokers (Mendelson ct al. 1978).

LH levels in menopausal women showed no significant changes alter 
cannabis usage (Mendelson et al. 1985), but the next year, a similar 
group noted a 30% suppression of LH in women by smoking a single 
cannabis cigarette during the luteal phase (Mendelson et ai. 1986).

Subsequently, a more in-depth study of both sexes was undertaken to 
assess multiple hormone effects comparing subjects with different lev­
els cf cannabis usage vs. controls (Block, Farinpour, and Schlcchte 
1991). No significant effects were noted on testosterone, Lll, FSH. 
prolactin or cortisol in young women and men

Jamaican chronic use studies were confined to examinations of thy­
roxine and steroid excretion with no significant findings observed due 
to cannabis use (Rubin and Comitas 1975).

In the 94-Day Cannabis Study, acute drops in testosterone and LH 
levels were noted after smoking a cannabis cigarette (Cohen 1976). 
Subsequent drops in testosterone levels were noted after the 5 th week of 
daily usage. LH levels fell after the 4th week and FSH after the Xth week 
to unspecified degrees.

In Costa Rica, no differences were noted in male testosterone levels 
between abstainers and cannabis smokers stratified according to amount
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of use (Carter 1980). Similarly, fertility was unimpaired, with both 
groups having identical numbers of progeny. The author stated (p. 172), 
“These findings cast serious doubt on cause-and-effect relationship be­
tween marihuana smoking and plasma testosterone level in long-term
use.”

Zimmer and Morgan (1997) summarize 1 their observations by stat­
ing (p. 92), “There is no scientific evidence that marijuana delays ado­
lescent sexual development, has a feminizing effect on males, or a 
masculinizing elfect on females.”

The latter statement would seem to be borne out by our findings. 
W hile one male subject had a minor degree of gynecomastia associated 
with obesity, none of tl Patients A-D displayed any abnormal values in 
any endocrine measure (Table 5).

Patient A has two children. Patient B has three, and Patient D had one 
by choice.

Problems in the Compassionate IND Program

All four patients described varying degree., j f  logistical difficulties 
in obtaining their medicine. All have to travel or make special arrange­
ments with their study physician, who is the arbiter of the potency of 
received material. All described incidents of inadequate supply or pro­
vision of inferior quality cannabis. All have had to supplement their 
supplies of cannabis from illegal black market sources at times.

All have experienced inconveniences or security concerns when 
traveling. On , Patient C, was anesled, detained, and had some of his 
medicine permanently confiscated without replacement.

Patients A-C decried the lack of an official identity card that might be 
readily recognized and accepted by law enforcement and security per­
sonnel. Rather, all used combinations of letters and other documents to 
convey their legal status to interested authorities, often to the accompa­
niment of much doubt and suspicion. All describe significant worry and 
anxiety about their medicine supplies, and whether official promises of 
continuation of the program will be honored.

A paramount issue affecting the Compassionate IND patients re­
volves around < ,'nabis quality. It has been well established that recre­
ational cannabis smokers prefer higher potency materials (Herning, 
Hooker, and Jones 1986; Chaitand Burke 1994; Kelly et al. 1997). The 
same pertains for most clinical cannabis patients.

Chait and Pierri (1989) published a detailed analysis of NIDA mari­
juana cigarettes that is worthy of review in this context. NIDA mari­
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juana is grown outside, one crop per biennium, harvested from a 5-acre 
facility at the University of Mississippi. Average yield of “manicured 
material” is 270 g per plant or 270 g per square foot (letter from NIDA, 
Steven (Just to Chris Conrad, August 18, 1999). Material is shipped to 
(he Research Triangle Institute in North Carolina where it is chopped 
and rolled on modified tobacco cigarette machines, then stored partially 
dehydrated and frozen. Cigarettes average 800-900 g in weight. Mate­
rial requires rehydration before usage, which the IND patients usually 
achieve by storage overnight in a refrigerated plastic bag with leaves of 
lettuce.

As of 1999 (letter, Steven Gust to EBR, June 7, 1999), NIDA had 
available cannabis cigarettes of 1.8%. 2.8%, 3.0%, and 3.4% THC, and 
bulk cannabis of up to 5% THC content. Other cannabinoid components 
were not quantitated. It was further stated that the strongest material 
was not provided to patients in their cigarette shipments because it was 
too sticky and would interfere with the rolling machine’s functioning 
(Personal Communication to EBR, Steven Gust, December 1999).

Static bum rates of NIDA cannabis cigarettes were inversely related 
to potency (Chait and Pierri 1989), while the number of puffs that could 
be drawn from each cigarette averaged 8.8. While total particulate mat­
ter increased with potency, arguably less smoked material is necessary 
for medicinal effect. Of more concern, carbon monoxide levels were 
highest in the lower potency material; that is, CO was inversely propor­
tional to THC content. Finally, test subjects in their study of NIDA can­
nabis reported (pp. 66-67), “that the marijuana is inferior in sensory 
qualities (taste, harshness) than the marijuana that they smoke outside 
the laboratory. Some have stated that it was the worst marijuana they 
had ever sampled, or that it tasted ‘chemically treated.' ”

All the study patients criticize the paj employed to roll the canna­
bis cigarettes as harsh, and tasting poorly. Nl DA cannabis cigarettes re­
semble Pall Mall* brand tobacco cigarettes without the logo (F igure 3).

All study patients clean their cannabis and re-roll the material to 
varying degrees, although at least one former IND patient, now de­
ceased, used the NIDA cigarettes unaltered.

NIDA cannabis is shipped to patients in labeled metal canisters con­
taining 300 cigarettes (Figure 4), and material is frequently two or more 
yc irs old upon receipt. Even under optimal storage conditions, a certain 
degree of oxidation of cannabinoids can be expected (Grotcnhermen 
2001). Most consumers prefer a supply of cured cannabis that is as fresh 
as possible.
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FIGURE 3. NIDA Joints/Pall-Mall •

FIGURE 4. Steel Canister with Label

I Marijuana CigareK i
Approximately 3Of, rt arettes per can
Net Weight *5 5 ^  g
Average w e ig h t  per c ig a r e t t e
Manufactured April, 1999
1.0. No.. 9497-0499-103- ijC.Sj
Research T r ia n g le  In s t i t u te  ,

A close inspection of the contents of NIDA-supplied cannabis ciga­
rettes reveals them to be a crude mixture of leaf with abundant stem and 
seed components (Figures 5-6). The odor is green and herbal in charac­
ter. The resultant smoke is thick, acrid, and pervasive.

In contrast, a typical sinsemilla “bud” is seedless, covered with visi-
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ble glandular trichomes (see journal cover), anti emits a strong lemony 
or pincy terpenoid scent. The smoke is also less disturbing from a sen­
sory standpoint to most observers.

Whittle, Guy, and Robson (2001) describe in detail the markedly 
contrasting steps undertaken in a government approved clinical inna- 
bis program in utc United Kingdom. Their materia! is organically 
grown in soil with no chemical treatment under controlled indoor con­
ditions. All male plants arc eliminated, and only unfertilized female 
flowering tops are harvested for further processing. This material is as­
sayed for cannabinoid and terpenoid content, with controlled ratios 
through genetic selection of seed strains before extraction. THC yields 
obtained are routinely 15-20% (Personal Communication, GW Phar­
maceuticals, 2000).

Harm reduction techniques in relation to clinical cannabis consump­
tion are well advanced (Russo 200' Grotcnhcrmcn 2001 a, 200 lb). Par­
ticular attention is merited Iowa J vaporization techniques that provide 
cannabinoid and terpenoid comjXinent administration to prospective 
clinical cannabis padents without pyrolysis (Gieringcr 1996a; Gieringer 
1996b; Gieringer 2001). Sublingual administration o f cannabis extracts 
is another most promising technique o f clinical cc ..iabis administration 
(Whittle, Guy, and Robson 2001).

Three o f the four study subjects have employed Marinol*. and found 
it inadequate or a poor substitute for cannabis in symptomatic relief o f 
their clinical syndromes.

CONCLUSIONS AND RECOMM ENDA TIONS

1, Cannabis smoking, even o f a crude, low-grade product, rovides 
effective symptomatic relief o f pain, muscle spasms, and intra­
ocular pressure elevations in selected patients failing other modes 
o f  treatment.

2. These clinical cannabis patients are able to reduce or eliminate 
other prescription medicines and their accompanying side effects.

V Clinical rannabis provides an improved quality o f life in these pa­
tients.

4. The side effect profile o f NIDA cannabis in chronic usage sug­
gests some mild pulmonary risk.

5. No malignant dcterioiation has been observed.
6. No consistent or attributable neuropsychological or neurological 

deterioration has been observed.
7. No endocrine, hematological or immunological sequelae have 

been observed.
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8. Improvements in a clinical cannabis program would include a 
ready and consistent supply o f sterilized, potent, organically grown 
unfertilized female flowering top material, thoroughly cleaned o f 
extraneous inert fibrous matter.

9. It is the authors* opinion that the Compassionate IND program 
should be reopened and extended to other patients in need o f clini­
cal cannabis.

10. Failing that, local, state and federal laws might be amended to 
provide regulated and monitored clinical cannabis to suitable can­
didates.
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Abstract
This review anal) ses the thci eutic uselulness o f Av-letrabydfocannabinol and iLs potential lo induce adverse reactions on 

humans During Ihe last JO years an enormous amount ol research was carried out resulting in ihe disclosure of (hr c.uinahmoid 
system in ( entral Nervous System, wilh ItsCB i amid),receptors, and the agonist anandaimdc Under the clinical point o f view, 
AVTHC produces some therapeutic benclits which are beyond reasonahle doubt Thus. die etfecls on luusca/cmrsis due to cancer 
chemotherapy, as appetite promote!. on some pamlul conditions ami on sympmms ol multiple sclerosis are clearly demonstrated 

A ' THC is not devoid o f il l ell'ccts. On the cognitive domain u impairs the human capacity to discriminate time intervals and 
space distances, vigilance, memory and the performance for menial woik. (>n die psychic area A J THC may induce unplcavanl 
reactions such as disconnected thoughts, panic reactions, disuufnng changes in perception, delusions and hallucinatory 
experiences. Howcvct. longlcrmcllectson the psyche and cognition are not known as there are no reports ol prolonged use o f 
A'-THC. Actually, il has been proposed by WHO that A^-THC should he rescheduled to schedule IV of the United Nations 
Convention on Psychotropic l)n gs. as it does not constitute a substantial risk to public health and ils abuse is rare it al all 
C 2004 Published hy Elsevier I .1,
Kem'onls J ' lHC. Dronabinol dq •ndence. Ahctinence: Multiplr sclerosis; Nausco and vomiting. Appetite promoter

Uonlrnts
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2. Adverse ellects o l A* THC -Wt X
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III an interesting review aiticlc on die history o l cannabis use 
as a medicine The Forgotten M edicine by Aitkcn and 
M ikuriya 119801. two quotations deserve attention: "in 1890 
Dr J. Russel Rcvnolds, Physician in Ordinary to Queen 
Victoria wmte: Indian hemp, when pure and administered 
carefully, is one o f die m >st valuable medicines we 
possess:" and "quote from the Egyptian Government’s 
Annual Report on Narcotics. 1944: Cannabis is a thoroughly 
vicious drug, deserving (he odium o f civilized people".

Very few drugs, i f  any, have such a tangled history as a 
medicine. In fact, prejudice, superstition, emotionalism and 
even ideology have managed to lead cannabis to ups

* Tel.: +55-1I >539-0155: fax: +55-11-5084-2793.
E-mail address: car1iniGTpMcobio epm.br

(KMI-t)IOI/$ sec Ironl matter I' 2004 Published hy Elsevier Ud 
doidl). I0lh/| limcon.2(*M.05 (109

and downs concerning both its medicinal properties and 
ils (oxicological and dependence inducing etlccts. 
However, several brcakihroughs occurred during ihe last 
51) years and. consequently. Ihe situation is now settled, al 
Ic-asi partially, in lhai cannabis and its main active principle 
Au THC may actually he valuable medicines and the plant 
cam. .bis is nol a thoroughly vicious drug'

Della 9-tetrahydrocannabinol, or 6a. 7. 8. Ilia letrahy- 
dro-6.6,9-lrimclhyl-3-pcniyl-6//-uibenzo|b.</l-pyran l-ol. 
is a uhslance possessing several stereochemical variants 
One o f them is (—)-/mri.v-dclta-9-tctra hidrocannahimil. 
also called dion hiiKil or A ' THC

Il was isolalcd. idenlilied and synthesized in the l l|60s 
(Gaoni and Mechoulam. 1964). The identilication o f several 
other cannabinoid compounds were also achieved in

http://www.eisevicr
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the following yea/v Among them the mom -r A'-THC- 
which is. however, lees poicnl than A*-THC (Karmol mil 
Carlini. 1973).

Almost three decades later, rannahinoid receptors in Ihe 
brain were described (for reviews see Howlctl. I')1' ' .  
Childers and Breivogel. 1998; (V'twce. 1997. 1999) their 
cloning were achieved (Rinaldi Carmona ct al.. 1996) and 
anundainidc, the endogenous cannabinoid. was isolated and 
identihed (Oevanr et al . 1992; Mechoulam el a l . 1998a. 
Martin ct al.. 1999). Several analogs o f anandamide 
were synthesized and structure activity relationships were 
established (Mechoulam cl a l . 1998b).

A ll accomplishments concerning the chemistry ol 
marihuana constituents and the description o f an 
endogenous cannabinoid system were accompanied hy a 
great deal o f research on cannabinoid pharmacology and 
opened up opportunities lo resume clinical research s nh 
these substances, mainly AV-THC.

462

I. Beneficial effects (therapeutic r(TestsI of A ’ -THC

Much ol the research carried out more recently tn several 
countries dealt with old therapeutic lolk uses ol munhtiunn 
((onsroe el al . 1975; Mechoulam anil Cailm i. 1978 
Mechoulam et al . I9H4), such as the pstssihle anti epikplic 
and hypnotic properties o f A ‘ THC and cannahidiol. 
ilte la iie r a non hallucinogenic cannabis constituent 
(('unha cl al 1980; Carlin i and ('unha. 1981). 
Other therapeutic indications suc h as anti emetic, as 
-nuspasmodic, as analgesic, in glaucoma, as hypnotic, in 
asthma, in epilepsy, as appetite stimulant, as anxiolytic, and 
in Tourctie syndrome, deserved also pre-clinical and clinical 
studies (Nakano el al . 1978; Ilona el al I9SI: Musty, 1984, 
Sethi et al . 1986. Ashton. I*»' •* Ashton. 2(8)1 Williamson 
and i'vans, 2<88); Nodeipalni et a l . 2(811. Kolison. 2(8)1. 
Mullet-Vahl et a l , 2(8)2).

lair u few therapeutic indications A THC prnducc 
bcnelici.il clinical results thal are beyond reasonable doubt 
(lot review articles see I ormukong et al 1989. Mechoulam 
et al 1998a; Williamson and F.sons. 2(88); Kolison. 2(811 
(imlenhcrmcn and Kusso. 2(8)2. Iversen, 2(8)'), In the 
present review article four o f them w ill he approached, 
namely, the (A*-THC) effects on nausea/vomiting, on 
appetite, on pain and on symptoms o f multiple sclerosis

One such clinical indication refers to the ami-emetic 
effect in cases o f chemotherapy associated nausea and 
emesis. The lirst randomized, double-blind placebo-con 
trolled trial was that o f Sal Ian et al (I97X) showing that 
A ' THC was more effective than placebo in controlling 
nausea/vomiting o f cancer patients receiving chemotherapy. 
The control o f emesis afforded by A '-THC far exceeds that 
provided hy prochlorperazine (Orr el al.. 1980); it abolishes 
totally or partially the nausea and vomiting refractory lo

standard anti-emetic agents in 72*3 ol patients (I.ucas and 
Jjis/Io. 1980).

Poster ct al (1981) reviewed seven well controlled 
studies on the subject; in six o f them A°-THC was a superior 
anti-emetic compared to control agents These authors also 
concluded that toxic effects were manageable and suggested 
that THC use represents a t»a)or advance in anti-emetic 
therapy In a more recent review (Tramir ct al.. 218)1) on Ihe 
anti .emetic effect o f cannabis compounds, involving 1166 
cancer patients participating in 30 randomized studies, it 
was shown (hat cannabinoids act slightly better than 
alizapridc. chloropromaztne. halopendol, domperidone. 
metoclopramidc. prochlorperazine and lluethylperu/ine in 
crossover trials These patients selected cannabinoids for 
lu lu rr chemotherapy (Tramer ct al.. 2<8'l). Very successful 
treatment for nausea and vomiting was also reported hy 
Musty and Kossi (20011. These authors examined the repons 
obtained from six American Slates, which conducted 
c lin ica l tria ls on 748 cancer patients who smoked 
marihuana, and MS patients who used oral A* THC. 
Both treatments promoted, respectively. 70-100*3 and 
76-88*3 relief from nausea and vomiting.

The beneficial effects o f A9 THC on nausea/vomiting arc 
partially counterbalanced by the adverse reactions reported 
hy Ihe patients such as drowsiness, apprehension and 
anxiety, dry mouth, etc. It is possible that such undesirable 
side effects may he m inim ized hy simultaneous 
administration A ' THC and cannabidiol. as observed in 
healthy subjects (Kamiol et al , 1974; /utudi el al I0X2)

Another clinical indication that is well established refers 
to the appetite promoter effect o f marihuana and ot 
cannabinoids (Hollister. 1971. Mechoulam ami t ailim. 
1978. Mattes el al 1994). It is a clinical fact (hat HIV 
patients arc prune to severe weight loss due to anorexia 
(Clehowski el al . |989); A '-T IIC  improved appclilc in 
these patients, and consequently brought also a betterment 
of their nulnuonal status and o f other symptoms such as 
improving mood and decreasing nausea (Sttuwr cl al . 1991. 
Heal ct al 1995. |99"i The anorexiacachexia associated 
with cancer may also be counteracted hy A -THC (I ken 
el al . 1979. (iottcr. 1991 (Masse el al 1991) In lacl, 
the promotion of appetite in marihuana smokers is a 
well-known facl ( lo lltn  el al.. 1988); therefore it is not
surprising thut A9-THC has been considered as an
effective appetite stimulant drug in cancer patients 
(Rcgelson ct a l , 1976).

An interesting corollary of these findings is the recent 
demonstration o f the potent anorectic- effect in obese 
animals o f the substance SR 141716. an antagonist of
the cannabinoid receptor CBt (Colombo cl al 1998;
Mechoulam and l-ride. 218)1: Cola ct al.. 2(8H. Vickers 
el al.. 2(8)3).

Il has also been shown m rats that cannabinoid antagonists 
may prevent Ihe relapse o f cocaine use (l)c Vries el al.. 2(8)1 
IMomclli. 2(8)1) and Ihe self-anminislralion ol 
methamphetamine (Vmklcniva et al.. 2(8)2).
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According lo nrotenhcrmen f2002a i the effects ol 
cannabinoid* on painful condition* o f several uelhfologic* 
arc relatively well confirmed. In fact, several recent review 
articles analysed ancdoclal reports and controlled clinical 
trials on the analgesic effect o f A'-THC und other 
cannabinoids in painful conditions such as cancer, damaged 
nerves, migraine, post-operative pain, spinal cord injury, 
dental pain, phantom limb pain, etc. (Noyes ct al.. 1975 
I'ormukong ei al.. 1989; Ashton, 1999; Williamson and 
(Ivan*. 2fMM>; Robson. 2001; Holdccmll. 2002: Vaughan and 
Christie. 2002) The very ancient use o f marihuana 
smoke g us u headache and migraine medicament, reviewed 
by Russo 11998. 2<h|]). adds support to the contention that 
A’ -THC and other cannabinoids arc indeed active in 
alleviating pain

In general, all the report* and tnuls analysed in the above 
mentioned reviews acknowledge that A’ -THC does indeed 
have analgesic properties which, according lo some aulhois. 
approximately matches that o f codeine. However, side 
effects such as sedation, dizziness, ataxia, blurred vision, 
tachycardia, psychological disturbances as anxiety and fear 
near panic states, may limit its use. Nevertheless, it also 
should be taken into consideration that these side effects are 
mn life threatening as those from opiates, which also 
produce an utray of adverse reactions.

Recently, Campbell et al 12001) reviewed 20 
randomized control led trials, nine Irom those being 
analyzed; a total of 222 patients participated in five tnuls 
on cancer pain, two on postoperative pain und two on 
chronic non-malignanl pain They concluded thal the 
analgesic effects o f cannabinoids were us effective us 
50 -120  mg o f codeine.

The effects o f Canruihis saliva L. on inuscic spasticity, 
tremors, and neuropathic pain are known since at least the 
19th century: in fact, famous physicians o f that lime, such as 
W O'Shuughnessy in India and J.R Reynolds in England 
(Ihe personal physician o f Queen Victoria), were 
enthusiastic prescribers of Indian Hemp (Aitken and 
Mikuriya. I98<>; Robson. 2(8)1; I ispnon anJ tlakalar. 
1991). Near 150 years later. Constis al (1997). through 
interview with 112 multiple sclerosis (MS) patients, 
confirmed the ) iking improvement (according to the 
patient's reports) afforded by cannabis smoking on MS 
symptoms ueh us the relief o f chronic pain, night-time 
spasticity, tremor, impaired balance and trigeminal 
neuralgia associated w ith the diseuse.

Results obtained with clinical trials employing A’  T i ll '  
in MS patients arc consistent with the claims o f 
the Consroc’ s respondents (1997). Thus. Pelio and 
l.llenhcrgcr (1981); Clifford ( 19HTi; l.'ngcrleider et al 
11987); Meinrk et ul (1989), Maurer ct nl (1990); 
Urenncisrn et ul. (1996). reported that MS patients 
receiving A’ -THC presented improvements in tremor, 
iiluxia, spasticity, nocturia and in well-being; adverse 
reactions as disphnriu. headache, dry mouth, a 'high' 
sensation were also described.

On the oilier hand, at least two studies did not confirm 
these beneficial effects. In one o f them (Killenstein el al . 
2002) A’ -THC not only was unable to reduce spasticity, 
but also worsened the MS patients glohal impression; 
Grecmberg et al. (199-1), on the other hand, fouud that 
marihuana smoking further impaired the posture und 
balance in MS patients.

However, any possible doubts that might exist on 
whether or not A’ -THC is an useful medicine for MS 
symptoms, were removed by the insults obtained in four 
very recent randomized, double-blind, placebo-controlled 
trials Anonymous. 2002a. h). In these studies. 544 patients 
suffciing from MS and neuropathic pain received a cannabis 
extract containing A’ -THC and cannabidiol (CBD ) as its 
principal components; llie medicine was delivered hy mean 
of a spray into the mouth. The four studies evaluated Ihe 
effects o f the A’ -THC/CBD mixture on, res pec vcly; 
neuropathic pain (66 puticnls). chronic refractory pa ue 
to MS (70 patients), general symptoms o f MS ( 160 patients), 
and pain due lo brachial plexus injury (48 patients). In all the 
lour studies a statistically significant improvement in the 
symptom,.; ' -gy and an excellent safely profile were 
obtained which could in part be due to the self-titration of 
llie dose by the patients (Anonymous. 20O2h). A first 
detailed study on this striking beneficial effect o f A’ -THC/ 
CBD mixture on the multiple sclerosis symptomatology lias 
been published very recently (Wade et al 2(8 I); 24 patients 
obtained great relief from pain; bladder control, muscle 
spasms and spasticity were also improved. Side effects were 
predictable and well tolerated.

This lack of side effects could also be due to fact that 
cannabidiol is able to block anxiety and other ill effects ol 
A’ -THC (Ka-ntol et al.. 1974). In conclusion il can be said 
that the statement by Drs Hare and Cltry .tic t I892t more 
than 100 years ago ('Cannabis is very valuable (or the 
release o f pain, particularly thal depending on nerve 
disturbances; it produces sleep, it gives great relief in 
paralysis and tends to i|uiet tremors...') was finally proved 
to be correct

2. Adverse effects o f A’ -T IIC

Cannabis saliva L. was and is the most used drug by 
human beings for hedonistic purposes (CNODC. 2(8)1). 
And even so. until the recent past, it was not considered as a 
potent inducer, il al all. o f dependence in humans, this being 
due to Ihe way dependence was defined in the past (Swift 
and Hall. 218)2). However, with the adoption o f the DSM-1II 
and other s nilar criteria to define dependence, there have 
been recent reports staling (hut a cerium proportion of 
chronic marihuana users may become dependent (Anthony 
cl ul. 1994; Budncy et al., 218)1; Swift ct al.. 2001a. b). 
Another point deserving attention is the very low 
incidence o f ill effects under chronic use. For example.
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Russo el al. (21X12) described four patients who participated 
in a Compassionate Investigational New Drug (IN D ) 
Program o f the American FDA. sroo. mg standardized, 
heat-stcrili/cd qualily-conlrollcd low grade inarihuum 
■ igareltes. for 11 -27  years, Aside from mild chungcs in 
pulmonary function observed in l o patients, no other 
physiological und neurological disturbances were found.

When the subject comes .o A’ -THC', the dependence 
issue becomes clearer. Due to the enormous progress m 
chemistry, pharmacology, toxicology and clinical 
pharmacology o f A"'-THC. Icadi ,g to its clinical usefulness, 
ihe United Nations in 199' changed the status ol A" THC. 
by removing il from Schedule I (use only fia research 
purposes! and placing it in Schedule III medical use allowed 
under strict control o f production, trade and slocks) o f the 
1971 Convention on Psychotropic Drugs. Abstinence 
symptoms, after being exposed to rather large doses o f 
Ag-THC (8 0 -2 1 0  mg/day) were observed in humans 
participating in clinical laboratory experiments (tones 
et ul.. 1981. Haney et al . 1999). However, according lo 
ihe WHO Expert Committee on Drug Dependence, abuse of 
A"-THC is rare (WHO. 200X); thus, from 103 count, irs 
responding a WHO questionnaire, only two indicated some 
abuse o f  A''-THC: Denmark and USA Actually, the 
United Slates informed thal only three cases o f A -THC 
abuse during the 1992-1994 period were reported by Un- 
American Association o f Poison Control Centers. In this 
context it is rather interesting that anandamidc has little if 
any capacity to induce abstinence symptoms und physical 
dependence in rats (Acelo cl al 1998).

Based on these fads, the WHO Expert Committee on 
Drug Dependence lurtlier considered Unit the abuse liability 
o f A'-THC does not constitute a substantial nsk lo public 
health and proposed that A'-THC should be resclicriulcd lo 
schedule IV o f the United Nations 1971 Convention on 
Psychotropic Subsume . (WHO. 21X)X).

A'-THC docs not cause prominent physical changes in 
users; some degree o f dry mouth, blurred vision and ataxia 
may be reported, and objectively, an increase in heart rale 
occurs (Carlini el a l . 1974).

A''-THC may adversely affect the psyche, cognition and 
the psychomolor performance o f humans. Examples o f 
acute effects on cognitive functions are: impairment and 
even loss o f the capacity to discriminate or to produce time 
and distance intervals (Karmol ami Carlini, 197); 
Carlini el ul.. 1974; !'ir review see (irolcnhctmon. 2002b). 
Thus, volunteers receiving 5 -2 0  mg of A" or A'-TIIC 
delivered through inhalation perpetrated gross errors when 
producing a lime interval o f 60 s; this unwanted effect 
was present up to at least for 20 mm alter lb, cannabinoids 
aspiration (Kamiol and Carlini. 197)). Othci ill elicits are a 
decrease o f vigilance, ol Ihe ability lo inhibit responses and 
to perform arithmetic (asks (for reviews set ewekc. 2I"IJ; 
Iversen. 2(XH).

Among the psychic effects o l acute administration o f 
A'-THC are feelings o f  well being, relaxation

und anxiolysis; users may also suffer unpl asant reactions, 
such os disconnected thoughts, panic reaction', feelings o f 
depersonalization, disturl ng chai -cs in perception, 
delusions and hallucinatory experiences (for reviews see 
Campbell el al.. 2001; l.cwckc. 2002).

Tin- long-teim effects o f A^-THC on the psyche, 
cognition and brain structures o f human beings ure not 
yet. known, as there are not reports o f prolonged use of 
Ag-THC Thus, there is no mention in liar scientific 
liu. uture o f an 'motivational syndr uie' caused by llie 
cannabinoid; furthermore II is worth mentioning hut 
even for chronic marihuana use there is no conclusive 
evidence for the occurrence o l this syndrome (Hall ami 
Solowij, 1997. Hollister. 1998. Solowij and Orenyer. 2002 
Iversen. 2(8i.'k

Similarly, there arc no data in scientific literature 
reporting ncuropalhological changes in the brain o f 
A'' THC users; actually, such changes have not been 
convincingly demonstrated in the brain o f murihuana users 
(fur review see Iversen 2IXM)
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Long-term effects of exposure to cannabis
Leslie Iversen

The long-term use of cannabis, i articularly at high intake levels, 
is associated with several adverse psychosocial features, 
including lower educational achievement and, in some 
instances, psychiatric illness. There is little evidence, 
however, that long-term cannabis use causes permanent 
cognitive impairment, nor s there is any clear cause and effect 
relationship to explain the psychosocial associations. There 
are some physical health risks, particularly the possibility of 
damage fo the airways in cannabis smokers. Overall, by 
comparison with other drugs used mainly tor 'recreational' 
purposes, cannabis could be rated tn be a relatively sate drug
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In troduc tion
Cannabis is the must commonly used illieit drug. In many 
countries, more than 50% of young people have used it at 
least once anti it is widely perceived as relatively safe. 
Many people lielicvc that there arc genuine medical uses 
for eannabis-bascd medicines and it seems likely that 
such products will gain official approval in several 
Western countries. Concurrently, there is a move towards 
relaxation of the criminal penalties associated with the 
recreational use o f cannabis — ranging from the down­
grading of criminal penalties in the I K to the possibility 
o f full I galization in Canada and Sw itzerland. In light of 
these 'hangcs in attitude, it is timely to consider again the 
adverse effect; associated with long-term cannabis use 
over a period ol years, as no drug can ever lie considered 
completely safe.

E ffects on cogn ition
Several studies have addressed the question of w hether 
severe deficits in cognitive function develop in chronic

heavy users of cannabis, or in animals treated for prolonged 
periods with the drug. Most reports have shown that there 
are deficits in the performance of complex cognitive 
tasks in long-term cannabis users, although there is little 
evidence that these arc qualitatively or quantitatively 
more severe than those seen after acute drug use 111.

More controversial is the question o f whether long-term 
cannabis use can cause irreversible deficits in higher brain 
function that persist after drug use stops. Human studies 
ate fraught with difficulties, as described in detail by 
liarlcywinc 111. Indeed, many studies have suffered from 
poor design. O ne confounding factor in human studies is 
that comparisons have to be made between groups of drug 
users versus non-users; however, it is usually im possible 
to compare the baseline performance of these groups 
before cannabis use to sec if they are properly matched. 
Pope r! nt. |2 |, for example, tested 60 rarly-onsct heavy 
cannabis users (who begun smoking before the age of 17) 
in a batters' of neuropsychological tests after a two-week 
period of abstinence. I he group performed significantly 
worse than late-unset users or controls, but also displayed 
a lower verbal IQ. When the data were adjusted for this, 
all differences between early-onset users and others 
ceased to lie significant.

It is not sufficient to identify a group of cannabis users and 
simply to test them after stopping cannabis use. One 
study, for example, tccrtiitcd 05 current heavy users w ho 
had smoked cannabis ar least 5000 times in their lives and 
72 control subjects |5 |. The subjects underwent a 2K-da> 
washout from cannabis use. monitored by urine assays. At 
days 0, I and 7, the heavy titers scored significantly below 
control subjects on a battery of neuropsychological tests, 
particularly in recall o f word lists. However, hy day 2K  
there were no differences between the groups in any of 
the test results, and no significant association l>ctwecn 
cumulative lifetime cannabis use and test scores. The fact 
that drug-induced effects on cognitive performance can 
persist for up to a week alter stopping the drug (perhaps 
because of the persistence of A'-tetrahydrocannabinol 
(TIIC*| in the body, or because of a siilulc withdrawal 
syndrome) means ihai many earlier srudics (hat did not 
allow a sufficiently long washout period might be invalid.

One way of assessing cognitive function is to measure IQ.
I tied f t  nl. |4 | tested the effects o f cannabis use in a group 
of 70 young people by subtracting ca* !i person's IQ  score 
at nine years of age (before drug use) from their score at 
age 17-20 years. Current cannabis use was found to be 
significantly correlated in a dose-dependent manner with 
a decline in IQ scores. I lowcver, no such decline was seen
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in subjects w ho had ormcrly been heavy cannabis users 
and had stopped takin the drug. The authors concluded 
that cannabis docs not have a long-term effect on global 
intelligence.

T his general conclusion was also supported by a review of 
rhc 40 published studies that met adequate criteria, which 
failed to detect an consistent evidence of persisting 
neuropsychological Icficits in cannabis users — although 
some studies repon <1 subtle impairments in the ability to 
learn and remember new inhumation |SJ,

Cannabis and p .ychiatric illness
T here has been a long-standing concern that cannabis use 
might precipitate nental illness in some users. It is clear 
that an acute sc z.ophrcnia-likc psychosis can occur in 
response to a In h dose of cannabis |6"), but whether 
cannabis use can cause persistent psychiatric illness in 
people who had not previously shown psychotic symp­
toms remains contentious. A recent re-analysis of the 
results of a large scale studv of >50 000 Swedish men 
(age 18-20 y ars) conscripted into the Swedish army 
between 1061 and 1070 suggested that those who had 
used cannabis >50 times before the age of 18 years had a 
6.7-fold increased risk of developing schizophrenia in 
later life |7 A review of this and four other longitudinal 
cohort sttnl cs also concluded that early cannabis use 
might be a causal factor for schizophrcnia-likc illness 
in later h ; |8**|. However, the interpretation of such 
studies is fraught with many difficulties, as reviewed by 
Muclco rtn l .  |0**|. These authors highlighted that proof 
of a e  in I relationship is subject to many confounding 
facto V hen know" confounding factors were applied to 
the S cdisli army -a, for example, the odds ratio was 
red IK- I from (>.7 to 5.1 |7 |. This, in turn, suggests that 
other ic idual unidentified confounding factors are also 
likely u exist. T he  published studies show (hat the 
cxistct e o f ’prodromal' symptoms of psychosis clearly 
mcre.i d the risk o f subsequent psychiatric illness in 
caimut is users |8**|. This factor was adequately con- 
'rolled I'm in only one of the live published longitudinal 
studies |10|. In this New Zealand cohort, even when 
those exhilv ing prodromal symptoms of psychosis were 
eliminated, those who started cannabis use by age 15 
years (but not those w ho started later! showed a fourfold 
inetease in the risk of developing schi/ophrcma-likc ill­
ness by age ,'6 years. However, the numlicr of subjects 
invoked was small (there were 26 15-year old cannabis 
users, ol whom tlucc developed mental illness) so the 
statistical power of this study was limited. Degenhardt 
m i l .  1111 sought to test the hypothesis of a causal relation- 

hip between cannabis use and schizophrenia by a care­
ful examination o f the incidence of schizophrenia in 
\ustralia during the past 50 years. Although the preva­
lence of cannabis use had increased markedly during this 
period, there was no evidence o f a significant increase in 
the incidence of schizophrenia. T he question of whether

Currant Opinion In Pharmacology 2005, 5 69-/2

cannabis use can ipitatc psychiatric illness in a vul­
nerable minority ot previously well people u  mains unan­
swered. One could equally argue that a tendency to 
psychotic illness might .ncrcasc the likelihood of early 
cannabis use | ‘>**|. It is possible that cannabis may pre­
cipitate schizophrenic illnc earlier in vulnerable people 
who exhibit ’schizophreniform’ tendencies. Such a con­
clusion is supported by the results of a study of 122 newly 
admitted schizophrenia patients in the Netherlands, 
which showed a strong association between cannabis 
use and the age of onset of the first psychotic episode 
in men. with users experiencing their first psychotic 
cpi.Nodc 6.9 years earlier than non-users |!2 |.

O ther studies have explored the association between 
cannabis use and depression. One longitudinal study in 
Australia reported that daily use ol cannabis by teenage 
girls (hut nut boys) led to an approximately twofold 
increased risk for depression/anxiety in taler life |I 5|. A 
review of other studies of this type suggested that heavy 
cannabis use may increase depressive symptoms in some 
users, but whether this represents a causal relationship is 
again unclear |t4 |.

Psychosocial sequelae of cannabis use
Apart from the potential risk of mental illness, there has 
been a long standing concern that adolescent use o f 
cannabis could lead to reduced educational achievement 
and reduced motivation — sometimes referred to as an 
"amotivational syndiotrc* | l | .

( Terek f t  nl. |I5 | attem pted to assess this experimentally 
in a study in which human participants earned money bv 
responding on a complex lever-pressing schedule. There 
was a significant reduction in the number of responses, 
time spent and money earned when (lie subjects were re- 
rested w hile smoking cannabis, indicating a drug-induced 
reduction in motivation.

\  arious longitudinal studies have sought to establish the 
relationship between cannabis use and subsequent edu­
cational achievement. A study of 1265 New Zealand 
children |I6 | showed that cannabis use was ilose-depen- 
dcntly related to an increased risk of leaving school 
without qualifications, failure to enter university and 
failure to obtain a university degree. A similar conclusion 
was reached in reviews o f t" ’*er published studies of this 
type 19 - . 171. The review ny Maclcod r t nl. | l>**| was 
particularly comprehensive; the authors studied 48 pub­
lished longitudinal studies on the use o f cannabis, of 
which 16 were considered to provide the most robust 
ev idence. Their conclusions for cannabis use were, firstly, 
a consistent association with reduced educational 
achievement; secondly, a consistent association with 
use of other drugs; thirdly, an inconsistent association 
w ith psychological problems of various types; and finally, 
an inconsistent association with antisocial or other
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p ro b lem a tic  behav iou rs . T h e y  c o n c lu d e d  th a t " A va ila b le  
e v id e n ce  does no t s u p p o r t an im p o rta n t causal re la tio n  
b e tw e e n  cannab is use and psychosoc ia l ha rm , b u t canno t 
e x c lu d e  the  p o s s ib i li ty  th a t such a re la tio n  ex is ts" .

W ha te v e r th e  na tu re  o f  the assoc ia tion , it seems c lea r th a t 
lo n g - te rm  heavy cannab is  use ca rries a va r ie ty  o f  nega tive  
a t tr ib u te s . A ease c o n tro l s tu d y  com pa red  108 hcavy-usc 
lo n g - te rm  cannab is users, w ho  had o n  average sm oked 
18 IKK) tim es , w ith  72 age-m atched co n tro ls  w h o  had 
sm oked  cannab is <50 tim e s |I8**|. T h e  hcavy-use ca n­
nab is sm oke rs re p o rte d  s ig n if ic a n tly  low e r e d u ca tio n a l 
a tta inm e n t and lo w e r in com e  th in  d id  con tro ls . W hen  
asked to  ra te th e  s u b je c t iv e  e ffe c ts  o f  cannab is on c o g n i­
tio n . m em o ry , caree r, soc ia l li fe , p hys ica l and  m en ta l 
h e a lth  and va rious q u a lity - o f- l i fc  measures, a la rge m a jo r­
ity  o f  hcavy-usc cannab is  sm oke rs re p o rte d  nega tive  
e ffe c ts  o f  th e ir  d iu g  use.

Cannabis and substance  dependence
A lth o u g h  it was p re v io u s ly  th o u g h t th a t cannab is was n o t 
a d ru g  o f  a d d ic tio n , it is n ow  re cog n ized  th a t cannab is use 
can lead to  subs tance dependence  in  pe rhaps as m any as 
10% o f  re gu la r users, a cco rd in g  to  th e  in te rn a t io n a lly  
a c cep te d  U S M IV  d e f in it io n  o f  ‘subs tance de penden ce ' 
|6*|. In  Ix ith  an im a ls and hum ans, a c lea r w ith d ra w a l 
synd rom e  can be id e n t i f ie d  |6*|. In  roden ts , ch ro n ic  
a dm in is tra t io n  o f  T H C  o r s y n th e t ic  ca n nab in o id s  leads 
to  d o w n rc g u lu t io n  and  d csens iti/ a tio n  o f  c a n nab in o id  
CB | recep to rs in  the b ra in  |19|. Th is m ig h t p a r t ly  e xp la in  
th e  to le rance  th a t d e ve lo p s  in  Ix ith  an im a ls  and hum ans 
on  repea ted  use o f  th e  d rug . In  rc g u la i cannab is users, 
a b s tin e n ce  leads to  a w ith d ra w a l synd rom e  cha ra c te rized  
b y  n e ga tiv e  m ood  ( ir r i ta b i l i ty ,  a n x ie ty , m isery), m usc le  
pa in , c h ills , s leep  d is tu rb a n ce  and  decreased a p p e tite . A  
p la c c tK X ’o n tro lle d  s tu d y  show ed  th a t these sym p tom s 
were s ig n ific a n tly  >educed  by o ra l a dm in is tra t io n  o f  I I 1C. 
sugges tin g  th a t th e  w ith d ra w a l synd rom e  and u n d e r ly in g  
subs tance d e p endence  w e re  re la ted  to  e ffe c ts  o f  T l !( on 
th e  c a n n a b in o id  C l i ,  re cep to r, ra th e r than  to  any o th e r 
com p o n e n t o f  h e rb a l cannab is |2()|.

O ther po ten tia lly  to x ic  e ffec ts  o f long -te rm  
cannab is use
Som e o f  the m ost se rious adverse e ffe c ts  o f  sm oked  
cannab is  arc on  the re sp ira to ry  sys tem . A lth o u g h  l i t t le  
prog ress has been m ade re ce n tly  in  q u a n t ify in g  such 
risks, w a rn ings c o n t in u e  tn  be issued abou t the p o te n tia l 
fo r lo n g - te rm  dam age or e ven m a lig nan cy  in th e  a irw ays 
|_ l| . I t  is kn ow n  th a t lu n g  m acrophages iso la ted  from  
cannab is  sm oke rs e x h ib it  im p a ire d  a n ti-b a c te ria l a c t iv ity , 
and o ne  e x p e r im e n ta l s tu d y  show ed  th a t th is  m ig h t be 
causcd , in  pa rt, b y  re d u ce d  exp re ss ion o f  in d u c ib le  n itr ic  
o x id e  syn thase and decreased p ro d u c tio n  o f  n it r ic  oxide- 
122]. A  re v iew  o f  th e  e v id e n ce  fo r im m uno supp re ssan t 
e ffe c ts  o f  cannab is c o n c lu d e d  tha t, w ith  th e  e x c e p tio n  o f  
th e  e ffe c ts  o fca n nab is  sm o k in g  on b roncho-a lveo la r im m tt-

•vww.sciencedirect com

n ity , th e re  is no e v id e n ce  th a t can at h is causes any o d ic r 
se rious im m uno su p rcs s io n  in  users |„?|. The au tho rs sug­
gested th a t th e  e ffe c ts  o n  lu n g  m a c  iphagcs m ig h t be 
re la ted  to  th e  a b i l i ty  o fc a n n a b is  in  a n im a l s tud ie s to  cause 
a s h if t from  T h l  to  T h 2  c y to k in e  p ro d u c tio n .

W ith  in c reas ing  use o fc a n n a b is , th e n  rem a in s a conce rn  
th a t cannab is use d u r in g  p regnancy m ig h t im p a ir fo e ta l 
d e v e lo pm e n t. R ev iew s o t data from  hum ans, h ow eve r, 
suggest th a t such e ffe c ts  a rc m in im a l fo r  cannab is users 
w hen  com pa red  w ith  the w e ll- d o cum en te d  adverse 
e ffe c ts  o f  tobacco or a lc o h o l use |24,25*|. N eve rth e le ss , 
tre a tm e n t o f  p regnan t ra ts w ith  h ig h  doses o f  T H C  d id  
lead  to  s ig n if ic a n t re d u c tio n s  in  exp re ss ion o f  neu ra l 
adhes ion  m o le cu le  1,1 in  th e  foe ta l h ru in  —  a ke y  p ro te in  
fo r b ra in  d e v e lo pm e n t |26).

Conc lus ions
A  re v iew  o f  th e  lite ra tu re  suggests th a t th e  m a jo r ity  o f  
cannab is users, w h o  use th e  o ru g  o ccas io na lly  ra th e r than 
on  a d a ily  basis, w i l l no t s u ffe r any la s tin g  ph ys ica l o t 
m e n ta l ha rm . C on ve rse ly , as w ith  o th e r ‘ recrea tiona l* 
d rugs , th e re  w il l be som e w ho su ffe r adverse conse­
quence s from  th e ir use o f  cannab is . Som e in d iv id u a ls  
w h o  have p s y ch o tic  th o u g h t te n d e n c ie s  m ig h t r isk p re­
c ip ita t in g  p sy ch o tic  illn e ss . T h o s e  w ho  consum e large 
doses o f  th e  d ru g  on a re gu la r basis arc lik e ly  to  have low e r 
e d u ca tio n a l a ch ie vem en t and lo w e r in com e , and m ay 
s u f fe r  phys ica l damage to  the  airways. T h e y  also run  a 
s ig n if ic a n t risk  o f  b e com in g  d e p e n d e n t upon  c o n t in u in g  
use o f  th e  d rug . T h e re  is l i t t le  e v id e n ce , h ow eve r, tha t 
these adverse e ffe c ts  pe rs is t a fte r d ru g  use s tops o r tha t 
any d ire c t cause and e ffe c t re la tio n sh ip s  a rc in v o lv e d .

In  con tras t, cannab is m ig h t have b e n e fic ia l e ffe c ts  in  
som e m ed ica l in d ica tio n s . T h e re  is con s id e ra b le  li te ra ­
tu re  o b ta in e d  from  a n im a l s tud ie s to  suggest tha t cannab is 
has ana lges ic e ffe c ts  |27|. I u t i l recer. v, h ow eve r, the re  
has been a dea rth  o f  c o n tro lle d  c lin ic a l s tu d ie s to  v a lid a te  
such e ffe c ts  in  p a tie n ts . T h is  has now  changed , w ith  the 
p u b lic a t io n  in  the past tw o  years o f  a n um b e r o f  doub le - 
b l in d  p la c cb o -co n tro llc d  tr ia ls  sh ow in g  th e  e ffe c tiv e n e ss  
o f  cannab ino id s in  re l ie v in g  c h ro n ic  n e u ro p a th ic  pa in  
128,29] o r pa in  associa ted w ith  m u lt ip le  sc leros is 150**, 
4 1 1. T h e  la rgest o f  these tr ia ls  in v o lv e d  650 m u lt ip le  
sc le ros is p a tie n ts  and show ed s ig n if ic a n t p a in  r e l ie f  a lte r 
15 w eeks o f  tre a tm e n t w ith  e ith e r p u re  T l ! ( ’ o r cannab is 
e x tra c t |4ll|. I t  seems lik e ly  th a t m e d ic in a l cannab is w il l 
re -en te r th e  Pha rm acopoe ia .
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L IST  O F  ABBREVIATIONS

11-OH-THC 1 l-Hydroxy-A’-Tetrahydrocannabinol
ANWB Algemene Nederlandse Wielrijders. Bond (Royal Dutch Tourist Association)
BAC Blood Alcohol Concentration
CS-C Curve Surface in Body Sway Test with Eyes Closed
C S-0 Curve Surface in Body Sway Test with Eyes Open
CTT Critical Tracking Test
CV-H Coefficient o f Variation (SD/M ) o f Headway
CV-IBI Coefficient o f Variation (SD/M ) o f Interbeat Interval Times
DOT Department o f Transportation
ECG Electrocardiogram
B O H  - Ethanol
IBI Interbeat Interval Time
MANOVA Multivariate Analysis o f Variance *
NHTSA National Highway Traffic Safety Administration
NIDA National Institute on Drug Abuse
PWR-HR Relative Amplitude in the Power Density Spectrum o f  Heart Rate between thr 

Frequencies o f  .07 and .14 Hz
RT Reaction Time
SD . Standard Deviation
SDLP Standard Deviation o f Lateral Position
SDSP Standard Deviation of Speed
SDST Standard Deviation o f Steering Wheel Angle
SE g Standard Error (i.e. SD divided by the Square Root o f the Number o f Obser­

vations)
SED Standard Error of the Mean Difference
SP Mean Speed
THC ^ ’-Tetrahydrocannabinol
THC-COOH ll-N or-A ’-Tetrahydrocannabinol-9-Carboxylic Acid


