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ABSTRACT. The Missoula Chronic Clinical Cannabis Use Study was
proposed to investigate the therapeutic bepnefits and adverse effects of
prolonged use of “medical marijuana’ in a cohort of serioudly ill pa
tients. Use of cannabis was approved through the Compassionate Inves-
tigational New Drug (IND) program of the Food and Drug Administra-
tion (FDA). Cannabis is obtained from the National Institute on Drug
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Abuse (NIDA), and is utilized under the supervision of a study physi-
cian. Theaim of this study isto examine the overall health status of 4 of
the 7 surviving patientsin the program. This project providesthefirst op-
portunity to scrutinize the long-term effects of cannabis on patients who
have used aknown dosage of a standardized, heat-sterilized quality-con-
trolled supply of low-grade marijuanafor 11 to 27 years.

Results demonstrate clinical effectivenessin these patientsin treating
glaucoma, chronic muscul oskeletal pain, spasm and nausea, and spasticity
of multiple sclerosis. All 4 patients are stable with respect to their
chronic conditions, and are taking many fewer standard pharmaceuticals
than previoudly.

Mild changes in pulmonary function were observed in 2 patients,
while no functionally significant attributable sequel ae were noted in any
other physiological system examined in the study, which included: MRI
scans of the brain, pulmonary function tests, chest X-ray, neuropsy-
chological tests, hormone and immunological assays, electroencepha
lography, P300 testing, history, and neurological clinical examination.

These results would support the provision of clinical cannabis to a
greater number of patients in need. We believe that cannabis can be a
safe and effective medicine with various suggested improvementsin the
existing Compassionate IND program. [Article copies available for a fee
from The Haworth Document Delivery Service: 1-800-HAWORTH. E-mail ad-
dress: <getinfo@haworthpressinc.com> Website: <http://mwww.HaworthPress.
com> © 2002 by The Haworth Press, Inc. All rights reserved.]
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INTRODUCTION

The Missoula Chronic Clinical Cannabis Use Study was proposed to
investigate the therapeutic benefits and adverse effects of prolonged use
of “medical marijuana’ in a cohort of serioudly ill patients approved
through the Compassionate Investigational New Drug (IND) program
of the Food and Drug Administration (FDA) for legal use of cannabis
obtained from the National Institute on Drug Abuse (NIDA), under the
supervision of a study physician. The aim was to examine the overall
health status of 8 surviving patientsin the program. Four patients were
ableto take part, whil e three wished to remain anonymous, and one was
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too ill to participate. Unfortunately, that person, Robert Randall, suc-
cumbed to his condition during the course of the study. Thus, 7 surviv-
ing patientsin the USA remain in the Compassionate IND program.

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

Theresultsare compared to those of past chronic use studiesin an ef-
fort to gain insight into the benefits and sequelae of this controversial
agent in modern health care.

PREVIOUS CHRONIC CANNABIS USE STUDIES

Thefirst systematic modern study of chronic cannabis usage wasthe
Indian Hemp Drugs Commission Report at the end of the 19th century
(Kaplan 1969; Indian Hemp Drugs Commission 1894). The British
government chose not to outlaw cultivation and commerce of the herb
after ascertaining that it had negligible adverse effectson health, evenin
chronic application.

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

Three important systematic epidemiological studies undertaken by
research teams in the 1970’ s exhaustively examined medical issuesin
chronic cannabis use, but remain obscure due to limited press runs and
out-of-print status. Thefirst of these was Ganja in Jamaica: A Medical
Anthropological Sudy of Chronic Marihuana Use (Rubin and Comitas
1975). Therapeutic claims for cannabis were mentioned, but the focus
of study wason “recreational use.” Sixty men wereincluded in ahospital
study of various clinical parametersif they had maintained a minimum
intake of 3 spliffs a day for a minimum of 10 years. Jamaican ganja
“spliffs’ formed of unfertilized female flowering tops (sinsemilla) tend
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to be much larger than an American “joint” of 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 of 2.8%.

In 1977, a detailed study was undertaken in Greece, titled Hashish:
Sudies of Long-Term Use (Stefanis, Dornbush, and Fink 1977). Once
again 60 subjects smoking for more than 10 years were selected. Hash-
ish potency was 4-5% THC and was generally mixed with tobacco. Al-
coholics were excluded.

In 1980, Cannabisin Costa Rica: A Sudy of Chronic Marihuana Use
was published (Carter 1980). Forty-one subjects smoking for 10 years
or more were recruited. Although 10 or more cigarettes per day were
smoked, the weight of material was only 2 g with an estimated THC
range of 24-70 mg per day. Thirteen sampleswere assayed with arange
of 1.27-3.72%, and average of 2.2% THC. Claims of benefit for cough,
asthma, headache, hangovers, anorexia, impotence, depression and
malai se 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 of chronic clinical cannabis usage in which known
amounts of quality-controlled material has been employed.

A BRIEF HISTORY OF THE COMPASSIONATE IND

Robert Randall was diagnosed with severe glaucoma at age 24 and
was expected to becometotally blind long before he turned 30. He 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 of complications of AIDS,
Randall retained hisvision, and remained avocal advocate for the bene-
fits of clinical cannabis.

Hisown journey commenced when he independently discovered that
smoking a certain amount of cannabis eliminated the annoying visual
hal oes produced by his glaucoma. A subsequent arrest in August 1975
for cannabis cultivation led in turn to hisdogged pursuit of theright to a
legal meansto supply his medicine of choice. He subsequently learned
of medical support for his treatment (Hepler and Frank 1971). D. Pate
has published two more recent reviews (Pate 1999; Pate 2001).

Through painstaking documentation and experimentation, Randall
subsequently confirmed the inability of medical science to control his
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intraocular pressure (I0P) 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. Hepler observed in their experi-
ments together (Randall and O’ Leary 1998, p. 60), “. . . clearly, some-
thing other than THC or in addition to THC is helping to lower your
pressures. . . . It seems that marijuanaworks very, very well.”

After a great deal of bureaucratic wrangling, Randall obtained his
first government supplied cannabis in November 1976, and the legal
case against him was subsequently dismissed. The material he received
from hisstudy physician was cultivated in a5-acre plot at the University
of Mississippi, mostly from seeds of Mexican origin, and wasrolled and
packaged at the Research Triangle Institute in North Carolina under the
supervision of the National Institute on Drug Abuse (NIDA).

Randall was encouraged to be thankful, but silent, about his treat-
ment. Instead, he chose a different path (Randall and O’ Leary 1998,
p. 134), “Having won, why go mum? There were soulsto save. Better to
trust my fellow citizens and shout in to the darknessthan rely on adevi-
ous Government dedicated to a fraudulent prohibition.” He chose to
make it his mission to seek approval of clinical cannabis for other pa-
tients. He devel oped protocol sfor glaucoma, multiple sclerosis, chronic
pain, and AlDS that he shared with prospective medical marijuanacan-
didates. Randall proved to be atireless and persistent researcher, ferret-
ing out hidden facts useful to his cause. Through the Freedom of
Information Act (FOIA), he discovered in 1978 that the government’s
cost of cannabis cultivation and production was 90 cents per ounce (28
0), with 2/3 of this cost attributable to security measures. Thus, the ac-
tual cost of production approximated 1 cent per gram (US $0.01/g).

Supply and quality control issues arose frequently, and Randall and
other patients experienced delaysin receipt of shipmentsor substitution
of weaker strains that required doubling of smoked intake.

The AIDS epidemic and its subsequent involvement in the medical
marijuanaissue suddenly provided an unlimited supply of available pa-
tients for the Compassionate IND program, and Randall assisted them
aswell. Some succumbed before their supply was approved, or shortly
thereafter. By 1991, 34 patientswere enrolled in the program according
to Randall (Randall and O’ Leary 1998), while other sources cite the
number asonly 15. Facing an onslaught of new applications, the Public
Health Service (PHS) in the Bush administration closed the program to
new patientsin 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 of 6 of 8 of the original Compassionate IND program
subjects were known to Patients Out of Time and were contacted in re-
lation to participating in a study of 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 Neurobehavioral
Specialists, and Saint Patrick Hospital on May 3-4, 2001. One patient
was tested to the extent possible in her local areadueto physical limita-
tionson travel (Patient Demographics: Table 1). Testsincluded thefol-
lowing (Tests Performed: Table 2): MRI scans of the brain, pulmonary
function tests (spirometry), chest X-ray (P-A and lateral), neuropsycho-
logical test battery, hormone and immunological assays (CD4 counts),
el ectroencephal ography (EEG), P300 testing (acomputerized EEG test
of memory), and neurological history and clinical examination.

Past medical recordswere reviewed insofar as possible and the histo-
rieswere supplemented with additional information. All patientssigned
informed consent documents, and the St. Patrick Hospital/Community
Hospital Joint Investigational Review Board (IRB) reviewed the proto-
col.

RESULTS AND DISCUSSION

Case Histories and Test Data
on Four Compassionate IND Program Patients

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

Patient A

Medical History: Thisamost 62-year-old female was born with con-
genital cataractsin Cali, Colombia and spent 13 years of her life there.
There was a question of possible maternal exposure to malaria or qui-
nine. Over time the patient required a series of 11 surgeries on the right
eye and 3 on the | eft for the cataracts and had resulting problems with
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TABLE 1. Chronic Cannabis IND Patient Demographics

Pt. |Age/Gender |Qualifying IND Approval/  [Daily Current
Condition Cannabis Usage [ Cannabis/ Status
THC content
A [62/F Glaucoma 1988 8 grams/ Disabled
Operator/
25 years 3.80% Singer/
Activist/
Vision stable
B |52/M Nail-Patella 1989 7 grams/ Disabled
Syndrome Laborer/
27 years 3.75% Factotum/
Ambulatory
C |(48/M Multiple 1982 9 grams/ Full time
Congenital Stockbroker/
Cartilaginous |26 years 2.75% Disabled
Exostoses Sailor/
Ambulatory
D |45/F Multiple 1991 9 grams/ Disabled
Sclerosis clothier/
11 years 3.50% Visual
impairment/
Ambulatory aids

glaucoma. Her last surgery was complicated by hemorrhaging, leading
to immediate and compl ete loss of vision OD.

By 1976, the patient’ sintraocular pressure was out of control with al
available drugs, many of which caused significant side effects. At that
time she started eating and smoking cannabisto treat the condition. She
underwent extensive testing in that regard, measuring pressures to ti-
trate the dosage of cannabis. Sheinitially had personal issues with the
concept of smoking. Without cannabis her intraocular pressures may
runinto the 50’s, while with it, values are in the teensto 20's. In 1988,
she was arrested for cultivation of 6 cannabis plants. Her ophthalmolo-
gist noted (Randall and O’ Leary 1998, p. 303), “it’ s quite clear-cut this
istheonly thing that will help her.” At her trial, she stated in her own de-
fense (Randall and O’ Leary 1998, p. 305), “Marijuanasaved my sight. |
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
cannabison her own from black market sourcesfor 12 yearspreviougly.
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TABLE 2. Tests Performed: Chronic Cannabis IND Study

MRI scan of the brain
Pulmonary function tests (Spirometry)
Chest X-ray, P-A & lateral (Patients A-C)

Neuropsychological tests

Wechsler Adult Intelligence Scale—3rd Edition (WAIS-II1)
Wechsler Memory Scale-3rd Edition (WMS-II1)
California Verbal Learning Test (CVLT)
Halstead-Reitan Battery
Trail Making Test A & B
Grooved Peg Board
Finger Tapping and Category Subtests
Controlled Oral Word Association Test
Thurstone Word Fluency Test
Category Fluency Test (animal naming)
Wisconsin Card Sorting Test (WCST)
Conner’s Continuous Performance Test-2nd Edition (CPT-II)
Beck Depression Inventory—2nd Edition (BDI-II).
Endocrine assays
FSH, LH, prolactin, estradiol, estrone, estrogen, testosterone, progesterone
Immunological assays
CBC, CD4 count
Electroencephalography (EEG) (Patients A-C)
P300 testing (Patients A-C)
Neurological examination

At present, she al so uses Timoptic® (timolol, beta-blocker) eye drops
daily inthemorning, but has concerns about resulting bronchoconstriction.

She normally uses cannabis 3-4 grams smoked and 3-4 grams orally
per day. She feels that the amount that she receiveslegally from NIDA
is insufficient for her medical needs. At times she accepts donations
from cannabisbuyers’ clubs. She admitsthat the results of these outside
cannabis samples on her intraocular pressure are unclear. She has had
occasion to go to Amsterdam where intraocular pressures were mea-
sured in the teens ssimply employing cannabis available there. She has
used Marinol® on an emergency basis, such as on traveling to Canada,
indosesof upto 5-10 mg qid. Shereportsthat it lowersintraocular pres-
surefor oneday, but within 3-5 daysbecomesusel essfor that purpose.

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

Shealso noteslifelong insomniathat isalleviated 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, but
notes no symptoms from this and feels that muscle relaxant effects of
cannabis have made her quite limber.

The patient had a history of delirium associated with malaria as a
child. Shehad somehardwarein her foot from a1980 surgery after afall
from platform shoes. She had a hysterectomy for fibroids. The patient
was menopausal at age 48 and has had no hormone replacement treat-
ment. There is no known history of specific meningitis, encephalitis,
head trauma, seizures, diabetes, or thyroid problems. Sheison no medi-
cine savefor cannabisand timolol eyedrops. There are allergiesto pen-
icillin and tetracycline. She completed the equivalent of high school,
and isright handed.

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

Socia 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 arate of about abottle of wine aweek.
She had past heavy use of caffeine, but now drinks decaf only. The pa-
tient walks for exercise about an hour a day.

Medical Test Results: Objective: Weight: 132 Ibs. OFC (Occipito-
frontal Circumference): 55.5 cm. BP: 104/62. General: Very pleasant,
cooperative 62-year-old female. Head: normocephalic without bruits.
ENT: noteworthy as below. Neck: supple. Carotids:. full. Cor: S1, S2
without murmur. On auscultation of the chest, there seemed to be apro-
longed expiratory phase, but no wheezing. Mental Status. The patient
was alert and fully oriented. Fund of knowledge, right-1eft orientation,
praxisand naming skillswere normal. She was unableto read agrade 6
paragraph with large type due to visual blurring. When it was read to
her, memory of the contents was within normal limits. She performed
serial 3'swell. She remembered 3 objectsfor 5 minutes. On aword list
task she named 15 animals in 30 seconds (normal 10-12). Speech and
affect were normal.

Cranial Nerves: I: intact to coconut scent. Il: 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 eyein al fields. The patient is aphakic with an irregular
eccentric pupil OS and clouding OD. The disk on the left appeared nor-
mal. There was prominent horizontal nystagmus resembling a congeni-
tal pattern. External extraocular movements were normal. Remaining
cranial nervesV and VI1-XII appeared intact in full.

Motor: The patient had normal tone and strength with no drift. Sensa-
tion wasintact to finetouch, sharp/dull, vibration, position and graphes-
thesia. Romberg was negative. The patient performed finger-to-nose
and heel-to-shin well. Rapid alternating movements of the hands were
dlightly 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 abattery of tests. On pulmonary function tests
(Table 3), a Functiona Vital Capacity (FVC) was 103% predicted.
Forced Expiratory Volume in 1 second (FEV ;) was 84% of predicted
and the FEV,/FVC ratio was 0.67. Thiswas read as showing amild 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 FSH, LH,
prolactin, estradiol, estrone, estrogen, testosterone, and progesterone,
al within normal limits for age and gender.

TABLE 3. Pulmonary Function Tests

Patient/Parameter (A B C D

FvC 103 107 108 79

(% Predicted)

FEV, 84 95 67 76

(% Predicted)

FEV,/FVC 0.67 0.78 0.51 0.86

Interpretation Mild WNL. Moderate No obstructive
obstructive Slightly obstructive defect.

Defect. prolonged defect. Minor changes
forced not excluded.
expiratory
time.
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TABLE 4. Hematological/lImmunological Parameters
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Parameter/Pt. A B C D
CBC WNL Polycythemia WNL WNL
Lymphocytes, 4.0 3.4 1.8 2.3
Absolute Count
(K/uL)
CD4 percent 61.6 68.7 49.1 58
CD4 2465 2324 911 1325
Absolute Count
(/uL)
TABLE 5. Endocrine Parameters

Parameter/Pt. A B C D
FSH 32.8 5.4 3.0 12.4
(mIU/ml)
LH 20.6 3.8 4.1 16.2
(mIU/ml)
Prolactin 7.2 7.8 51 4.1
(ng/ml)
Estradiol 8.0 10.0 10.0 212
(pg/mi)
Estrone 15.0 20.0 22.0 146
(pg/ml)
Estrogen, total 23.0 30.0 32.0 538
(pg/mi)
Testosterone 7.0 505.0 296.0 34
(ng/dl)
Progesterone 0.61 0.42 0.68 2.1
(ng/ml)
Interpretation  [WNL for age WNL for age WNL for age WNL for age,

and gender and gender. and gender. gender and

(menopausal). cycle (pre-

menopausal).

An EEG was performed during wakefulness and early stages of sleep
(read by EBR). A normal alphabackground wasidentifiableat 12 hertz,
along with agreat deal of betaactivity. Occasional |eft frontal phasere-
versing sharp waves were seen with rare episodes of slight slowingin

the same area.
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The patient had a P300 test performed with alatency of 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 amild, symmetric, age consistent cerebral atrophy. A small
focus of T2 hyperintensity and increased signal was noted on the
FLAIR sequence in the mid-pons to the left of midline with no sur-
rounding mass effect or edema. Thiswasfelt to be anonspecificfinding
representing gliosis most likely from microvascular ischemic change.
No corresponding signal abnormality was seen in the same area on a
diffusion-weighted sequence.

A chest x-ray showed dlight hyperinflation of 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 aresult, several in-
struments were dropped from the battery, including Grooved Peg Board,

FIGURE 1. P300 Latency Graph
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Picture Arrangement, Symbol Search, and the Faces and Family Pic-
tures Subtestsfrom the Wechder Memory Scale-3rd Edition (WMSH 1).
She was able to complete the Trail-Making Test A & B from the
Halstead-Reitan Neuropsychological Battery, Spatia Span from the
Wechder Memory Scale-3rd Edition (WMS-I1), and the Wechsler
Adult Intelligence Scale-3rd Edition (WAIS-111)-Picture Completion,
Digit Symbol, and Matrix Reasoning, but these were not used in inter-
pretation secondary to the very probable interfering effects of her lim-
ited sight.

Review of the WAIS-111 revealed aVerba 1Q in the upper end of the
Average Range (VIQ = 108), and a Performance 1Q in the Extremely
Low Range, at only the 2nd percentile (PIQ = 69). This|atter, 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 of 7 on Block Design; this performance was also adversely
impacted by her visual defectsto amild degree.

Assessment of attention and concentration revealed that these abili-
ties are mildly-to-moderately impaired relative to age-matched con-
trols. She demonstrated an abnormally high number of omission errors
on the Conner’ s Continuous Performance Test—2nd Edition (CPT-I1) as
well as significant variability of reaction time.

Formal assessment of learning and memory revealed that this sub-
ject’s ability to acquire new verbal material on the WMS-11 is within
the Average Range relative to age-matched peers. Her Auditory Imme-
diate Index scorewasin the average range aswas her Auditory Delayed
Index. She obtained index scores of 97 and 108 on thesetwo 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 CaliforniaVerbal Learning Test (CVLT), the subject gener-
aly performed within normal limits. Although initial learning trials
weretwo standard deviations bel ow expected limits, her ultimate acqui-
sition at Trial 5 was one standard deviation above normative data sets.
Short Delay Free Recall was perfectly normal and long delay recall was
only one standard deviation below expected levels. Thislossof recalled
itemsfrom short delay to long delay freerecall represented alossthat is
approximately 1 standard deviation more than expected. Thus, she ap-
peared to have mild difficultieswith initial acquisition of very complex
verbal material and also appeared to have minimal-to-mild difficulty re-
taining it in memory relative to age-matched 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 sheobtained aT-score of 42 onthe Category Test. Thus, sheis
still within the parameters seen in anormative data set of age and educa-
tion-matched peers.

Thissubject’ s performance on the Thurstone Word Fluency Test was
aso entirely normal with a T-score of 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 a60-second period. Thisiswithin normal limits.

On the Beck Depression Inventory—2nd Edition, she obtained an
overall score of 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 of very complex new verba material. Gen-
erd learning, however, as measured on the Wechsler Memory Scale-3rd
Edition (WMS-111) appearsto be within normal limits. Higher-level ex-
ecutive functions and verbal fluency abilities are well within normal
[imits.

Patient B

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

Hefirst smoked cannabisin 1970, but did not become*high.” Rather,
hefelt morerelaxed, without his customary muscle spasmsand pain. He
first actually used clinical cannabisin adifferent manner. At thetime he
was mining, and he developed chemical burnsin hishands. A Mexican
lady gave him atincture of cannabis flowering topsin grain alcohol to
apply. Thisreduced his hand swelling and burning.

He has been smoking cannabis regularly for medical purposes since
about 1974. During amedical crisisin 1985, he suffered a decrease in
supply of available cannabis. Hisrecollection isthat 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 of cannabis, about 1/8 of an ounce
(3 1/2-4 g/d) aday when available. Heinitiated inquiries with the FDA
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to obtain legal cannabis. Ultimately, with the assistance of Robert
Randall, he received approval from the government in March 1990.

Herelated a history of 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 aright wrist graft with non-fusion.
He had had right elbow surgery and had a“nicked” ulnar nerve. In the
late 1960’ s he devel oped both hepatitis A and B with prolonged hospi-
talizations. Despitethis, he pursued heavy manual 1abor in mining, con-
struction, auto bodywork and aircraft repair. He lost all histeeth by age
21. In 1972 he dislocated his knee and had 3 subsequent surgeries. In
1976 he had awrist fracture with subsequent surgery and later fusion. In
1978 he was hospitalized after anail wound in hisfoot failed to heal. In
1983, heinjured his back in afall. Pain continued.

After a 1985 chiropractic session, he became acutely ill with severe
back pain. He was given narcotics, and suffered renal failure. He was
transferred to auniversity center. Lithotripsy sessionswerefollowed 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 over the course of ayear. Ultimately, it was
determined that he was suffering a tubercular nephritis. He took triple
therapy with isoniazid (INH), rifampin and pyridoxine 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 of persistent flank pain and
low back discomfort increasing over the preceding 2 years treated with
multiple modalities, including TENS unit. He al so was using an abdom-
inal binder. Pain radiated to the buttocks and posterior thighs. X-rays of
the lumbar spine showed spondylolisthesis grade 1 in the lumbar area
with no significant motion of flexion extension views.

On April 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-patella syndrome, but no evidence of
fracture. He was treated conservatively. In October, 1988, chest x-ray
showed a diffuse nodular infiltrate unchanged since September 1985.

By June 7, 1989, the patient wasin awheelchair, 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 of cannabis (Figure 2). On subsequent visits, he had been approved
for the Compassionate IND program, and was smoking 10 cannabiscig-
arettes a day.

OnApril 1, 1991, some cough was noted attributed to cigarettes. Asa
baseline, very severe pain was noted in the extremities, but thiswasre-
duced to slight to moderate on subsequent visits. By April 17, 1991, the
patient was on no medicines except for cannabis. By January 18, 1993,
he was said to have only dlight 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 occasiona aspirin for increased pain. He had resumed
smoking 1/2 to 1 pack of cigarettes aday. Examination wasfairly unre-
markable save for orthopedic deformities. He was able to walk on his
toesand heels. The patient was given 2 more packages of 300 marijuana
Cigarettes.

On July 16, 1996, the patient was seen for disability examination. It
was noted the patient had suffered for many yearsfrom lack of strength,
mobility and range of motion, and persistent episodes of 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, hewas assessed as having asignificant functional impairment dueto
nail-patella syndrome, and was judged unemployable in the short or
long term, with little rehabilitation potential.

A May 9, 1997 letter indicates, “ continuesto smoke about 8-10 mari-
juana cigarettes per day and still continuesto benefit from that medica-
tion. He has less pain, less spasms, he is able to ambulate better. His
nausea isimproved, heis able to sleep better. He is making some slow
deterioration of thisdisease process.” It goesonto say, “I personally do
feel that [Patient B] continues to benefit from marijuana and hope that
we can continue providing this unfortunate man with marijuana medi-
cation.”
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FIGURE 2. Informed Consent Document, Patient B
FD 1571 Atachment 10(b)

PATIZNT CONSENT FORM

L . , understand that this study will evaluate
marjjuana’s use in the treatment of symptoms of chronic pain and muscle
spasticity caused by severe spinal cord injuries. As a patient who suffers from
intense pain and uncontrollable spasticity, I am interested in marijuana’s
potential medical uses and I volunteer to participate in this study of marijuana’s
effect on my symptoms. ]

Irealize that in addition to marijuana’s possible benefits in controlling pain and
reducing spasticity, the drug may also cause various side effects including, but
not limited to, alterations in consciousness and mood, anxiety, euphoria, drow-
siness, depression, disorientation, paranoia, confusion, rapid pulse, pounding of
the heart, dizziness, fainting, bloodshot eyes and dryness of the mouth. Although
not validated by clinical studies, I understand some researchers believe
marijuana may cause damage to the lungs and brain, changes in hormone levels,
personality changes and/or reduce the body’s ability to fight infection. However,
1 also 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 to marijuana’s reported side effects
1 agree not to operate a car or other motor vehicle if I become intoxicated while
smoking marijuana.

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

Signed_. = Date_ , 1989
Witness Date, . 1989
Witness Date, ., 1989

12

19
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On May 10, 2000, aletter to FDA noted the patient continued to do
well on thetherapy, smoking 8-10 cigarettes per day without other med-
ication. He continued to function well using a cane and occasionaly a
wheelchair when bothered by spasms and nausea.

At present, he utilizesabout 7 gramsaday or 1/4 ounce of NIDA ma-
terial that is 3.75% THC, and was processed in April 1999. The patient
cleansthe cannabisto aminimal degreefirst, estimating aloss of about
25% of material. He indicates that he has been short on his supply 3
timesin 10 years, generally for 1-2 weeks, secondary to lack of supply
or paperwork problems. When this occurs he suffers more nausea and
muscle spasms and is less active as a consequence. He 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, aso in the upper extremities, right greater than left. When he
undergoes spasmsthe pain risesto a10 on a 10-point scale and isassoci-
ated with projectile emesis. His baseline level of pain is 6-7/10. He
notes that this pain was never helped by prescription medicines. Mor-
phine sulfate produced aminimal decrement in pain for up to two hours,
but caused inebriation. By the third day of application it would become
totally ineffective. Without cannabis he feels that he would need very
high doses of narcotics. He previously had dependency issues and took
heroin for 2 yearsinthemid-1960’ s. Eventually he had become allergic
to most pharmaceutical preparations, or had side effects of nausea. The
latter continues, particularly in static positions, which without cannabis
treatment heratesasa 10/10. In 1985, he was without cannabisfor some
30daysand lost 57 poundswhen hissupply ran out at the sasmetimethat
he had TB nephritis.

In relation to the spasms, these can occur anywhere in his body. He
feels the medicine eliminates them or substantially reduces nocturnal
manifestations. Without it he would be “running” at night.

He has no history of diabetes, thyroid problems, meningitis, enceph-
alitis, or head trauma. He may have had seizures associated with fever.
The patient hastaken rare antibioticsfor staph infections of the skin. He
feelsthat he has had lots of reactions to synthetic chemicals of various
types, which he considers quite serious. The patient |eft school at age 14
originally, but attained a GED and had some junior college experience.
Heisleft-handed.

Family history is noteworthy for nail-patella syndrome in mother,
niece, two sisters, nephew and daughter. One sister died of the disease
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at age 44. He has two unaffected children. His affected daughter does
not receivelegal cannabis. Hisfather died of TB and tumorsat age 40.

Social History: He currently smoked cigarettes about 1/2 pack aday,
but as high asapack aday in the past. The patient drinks beer about 1 a
month, with little acohol use in 10 years. The patient last worked
full-timein 1985, and part-timein 1990. Heison SSDI, but does volun-
teer and activist work. The patient isableto walk very little dueto pain,
but bikes when he can a short distance (about 4 miles every other day).
The patient sleeps from 10 p.m. to 6 am., but thisis disrupted due to
pain or nausea.

Medical Test Results: Weight: 173 Ibs. Height: 69 inches (BMI:
25.6). OFC: 60 cm. BP: 122/80. General: Very pleasant, cooperative 50
Y OM who appears somewhat wizened. Head: normocephalic without
bruits. ENT was noteworthy for edentulous state. Neck: supple. Ca
rotids: full, without bruit. Cor: S1, S2 without murmur. The patient has
alargeindentation scar in theright flank. Pal pation to the spine was un-
remarkable. Chest auscultation revealed a prolonged expiratory phase
without wheezing. Abdomina examination was unremarkable. He had
dysplagtic nails.

Mental Status: The patient was alert and fully oriented. Fund of
knowledge, right-left orientation, praxis and naming skills were nor-
mal. He read a grade 6 paragraph well with good recall. Serial 3’ swere
well done. Signature was normal. He remembered 2 of 3 objects after 5
minutes with hesitation, failed the third with hint, but got it with choice
of 3. He had a hoarse voice. He named 11 animals in 30 seconds (nor-
mal). Affect was normal. Cranial Nerves: |: intact. |1: acuity was mea-
sured as 20/25 OD, 20/50 OS uncorrected. Fields and OKNs were
normal. Fundi were benign. Pupilsequally reactive with full EOMsand
no nystagmus. Remaining cranial nerves V and VII-XII 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 fine touch, vibration, position and
graphesthesia, but there was some dlight vibratory loss in the feet.
Romberg was negative. The patient performed finger-to-nose well.
Heel-to-shin required partial assist of the hands. Rapid alternating
movements of 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. | was unable to ascertain reflexes at the biceps on the
right, but responses el sewhere were 1-2+ with downgoing toes.

The patient underwent the prescribed battery of tests. Pulmonary
function tests revealed an FV C of 107% of predicted, FEV; of 95% of
predicted, and FEV ,/FVC of 0.75. This was interpreted as within nor-
mal limits, but with adlightly prolonged forced expiratory time (Table 3).
A compl ete blood count showed some mild polycythemia, probably due
to tobacco smoking. An absolute lymphocyte count was 3.4 with CD4
count 68.7% and absolute count of 2324 (Table 4). The patient had a
full endocrine battery. Measurement of FSH, LH, prolactin, estradiol,
estrone, estrogen, testosterone and progesterone were wholly within
normal limits for age and gender (Table 5). An EEG 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 alatency of
338 milliseconds, within normal limitsfor the laboratory (Figure 1). An
MRI of the brain without contrast wasread asnormal. A PA and lateral
chest was read as normal.

Patient B wasfriendly and cooperative and appeared to put forth very
good effort on neuropsychological testing. On the WAIS-I11, he ob-
tained Verbal and Performance 1 Q Scoresin 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-11
revealed that these abilities tended toward mildly-to-moderately im-
paired relative to the normative data set. He made an abnormally high
number of omission errorsand also demonstrated substantial variability
in his reaction time. He also became more variable as time progressed
over this 14-minute measure.

Onthe WM S, he obtained Auditory Immediate and Auditory De-
layed Index scores of 89 and 86, placing him in the low average range.
His Auditory Recognition Delayed Index wasin the average range with
an index score of 90. Visual Immediate and Visual Delayed abilities
were aso in the low average range with index scores of 88 on both.
Overall, these performances are within normal limits, albeititinthelow
average range.

Onthe CVLT, this patient’ sinitial acquisition of items after the first
trial was one standard deviation below expected levels, and hisrecall af -
ter five learning trials was two standard deviations below. Short Delay
Free Recall and Long Delay Free Recall were essentialy at the same
level. Thus, hisacquisition of very complex verbal material does appear
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at least mildly impaired. Interestingly, he does not lose thisinformation
from memory after adelay.

Assessment of higher level executive functionsyields 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. Hisoverall performance
on the Category Test was in the borderline range with a T-score of 40.
Healso had difficulty following new complex sequenceswith aT-score
of 40 onthe Trails A Subtest and a T-score of 32 (mildly-to-moderately
impaired) on the Trails B component.

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

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

In summary, Patient B does appear to have a mild-to-moderate im-
pairment of attention and concentration, and his ability to acquire new,
complex detailed verbal material also appears to be mildly-to-moder-
ately impaired. Thereis quite some variability in this regard, however,
with performances on the Wechder Memory Scale-3rd Edition (WMSH 1)
being generally within normal limits, and his CaliforniaVerbal Learning
Test (CVLT) performance falling approximately 2 standard deviations
below expected levels. He had difficulty on motor tasks. His perfor-
mances may have been adversely affected by peripheral pain ashe com-
plained of such during the assessment process. Hisoverall score of 0 on
the Beck Depression Inventory (BDI) argues against significant depres-
sive symptoms.

Patient C

Medical History: This48-year-old male carries adiagnosis of multi-
ple congenita 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.

Herecallsfew medical problemsuntil age 10, when he threw abase-
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 tumorswere found throughout hisbody. He was diagnosed as hav-
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ing multiple congenital cartilaginous exostoses. Each was capable of
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 narcoticsfor an-
algesia, escalating to Dilaudid® (hydromorphone), and Sopor® (metha
gualone, now Schedule | in USA) for sleep. Hereportsresultant fatigue,
ennui, and disorientation as side effects.

At age 20, he developed alarge bone spur on the right ankle, which
recurred dramatically after one surgery. Amputation was recommended,
but refused. At age 22, afist-sized tumor was removed from the pelvis.
A medical odyssey ensued, which failed to identify better therapiesand
he required massive doses of hydromorphone, methaqual one, 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
wasnormally ableto sit for only 5-10 minuteswithout 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 6 months. He noted a marked enhancement of 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 of 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 of his IND application in November
1982. Weekly monitoring sessions including needle electromyography
(EMG) were deemed necessary to assess the effects of treatment in his
protocol.

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

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

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

Detailed progress notesfrom the last several yearswere obtained and
will be summarized. December 5, 1996, the patient was using 10-20 mg
of baclofen and 10-15 cannabis cigarettes a day. Assessment was of
multiple congenital cartilaginous exostoses with hepatitis C, and GE re-
flux. Hewas prescribed diazepam 5 mg for spasm. An EKG wasread as
showing normal sinus rhythm. February 28, 1996, the patient had pul-
monary functions with FVC 112% of predicted, FEV, of 79% of pre-
dicted, read as indicating mild obstruction.

January 24, 1997, he had episodic spasm with pain affecting both
armsand legs. It was noted at the time that the patient had amal union of
theright radius. He was down to 2-3 cannabis cigarettesaday, ashe had
received no supply from NIDA since September 1996, dueto logistical
problemsin seeing his study physician. A transfer of providerswasrec-
ommended.

September 4, 1997, he remained on baclofen 10 mg p.m., 5 mg am.
and Prilosec® (omeprazole) for epigastric discomfort that had been go-
ing onfor 7 years, and cannabis 12 cigarettes aday. September 9, 1997,
the patient had a chest x-ray with no findings. September 9, 1997, the
patient had |aboratory testsdone, including aCBC, non-reactive hepati-
tisA and B tests, and normal thyroid functions. Glucose waslow at 24,
potassium high at 5.4, SGOT 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. He 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 thein-
terim, aliver biopsy demonstrated minimal changes secondary to hepa-
titis C. Chest x-rayswere said to show no changes. The prior December
the patient had twisted his left knee with alot of swelling, and an MRI
revealed aminor crack in the tibial head. Pain was under good control
with 12 cannabis cigarettes a day with only occasional muscle spasms.
Exam 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 of cannabis 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 right hand with no
other deficits. The remainder of the exam was normal. The patient was
felt to be doing well and advised to continue 12 cannabis 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. He was felt to have acute bronchitis and
was given cough syrup. January 5, 2000, the patient had pulmonary
functions done with an FVC 118% of predicted, FEV, 82% of pre-
dicted. This was felt to indicate borderline obstruction. January 13,
2000, glucose was 126, BUN 26, SGOT 71 with other parameters nor-
mal, including CBC. Hepatitis 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 wasfelt that the patient was do-
ing well without aches, pains or spasms on his cannabis.

November 21, 2000, the patient had noticed someincreased discom-
fort following amotor vehicle accident the prior month wherein he was
rear-ended and had neck pain. Subsequently, he noted persistent painin
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, 2001, SGOT was 50, SGPT 94 with normal CBC and PSA. A
cholesterol total was 221 with LDL 136.

At the time he was examined in Missoul a, he noted constant baseline
pain of 9-10 on a 10-point scale without cannabis. At rest, with cannabis
thisfell to a4/10. He was smoking 9 grams aday of 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% THC content. Interestingly, although he found the flavor was an
improvement over the government supply, he noted little differencein
analgesic effect except, but perhaps greater relaxation effect. Interest-
ingly, even with extensive cannabis use there are only two times 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 along 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 painis a
7-8/10 when there are flare-ups despite medicine. This decreases after
he takes rofecoxib (Vioxx®) for a week. He experiences pain in both
knees, but usually minimal (1-2/10) with his cannabis. He may periodi-
cally pull amuscle or hemorrhage, especialy in the ribs. He has occa-
sional problemsin the wrist.

The patient’ s sleep remains disrupted rarely attaining 6 hours total.
Typicaly, heis up every 45 to 60 minutes with stiffness and needs to
have pillows to position himself. He once got 8 hours of sleep with
methagualone (now illegal in USA), waking only twice.

Hefeelsthat hishepatitis C isasymptomatic and was probably dueto
atransfusion in histeens. Although he did use hydromorphone intrave-
nously for along period of time, he feels that he pursued a scrupulous
aseptic technique. Besides surgeries noted above, he has dental caps
dueto bruxism, and tonsillectomy. He has had past hypertension, which
hefeelswaswork related. Thereisno history of diabetes, thyroid prob-
lems, meningitis, encephalitis, head trauma or seizures. He uses only
omeprazole 30 mg aday regularly in addition to his cannabis. Heis al-
lergic to barbiturates. The patient had 3 semesters of college. Heis pri-
marily right-handed, somewhat ambidextrous.

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

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

Medical Test Results: Weight: 153 Ibs. Height: 5" 4 1/2". General:
Very pleasant, cooperative 48-year-old white male who is somewhat
obese (BMI: 25.5). Head: normocephalic without bruits. ENT: unre-
markable. Neck: supple. Carotids: full, without bruits. Cor: S1, S2 with-
out murmur. The patient had very dight gynecomastia. He has prominent
exostoses of the left shoulder, left wrist, right shoulder, and right calf.
Auscultation of the chest reveal ed a prolonged expiratory phase without
wheezing. Abdominal pal pation was negative.

Mental Status: The patient was alert and fully oriented. He knew the
president and had normal right-left orientation, praxis and naming
skills. Heread agrade 6 paragraph well with good recall. Serial 3' swere
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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 of 10-12.
Speech and affect were normal.

Cranial Nerves: |: intact. 11: 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-XI1I were unremarkable.
On motor exam, the patient had some limitation dueto 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 of the right foot secondary to post-operative
changes. Romberg was negative. Finger-to-nose and rapid aternating
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
1+, symmetric with downgoing toes.

Medical Test Results: On pulmonary function tests, an FVC was
108% of predicted and FEV ; 67% of predicted. A FEV,/FVC was0.51
felt to be indicative of amoderate 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 911 (Table4).
An endocrine battery, including FSH, LH, prolactin, estradiol, estrone,
estrogen, testosterone and progesterone, waswholly 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 voltagefast activity in the betarange. No focal nor epileptiform ac-
tivity was appreciated. A P300 showed a latency of 262 milliseconds
felt to be within normal limits for the lab (Figure 1).

An MRI was performed without contrast. Therewasfelt to be no def-
inite abnormality of an acute nature. There were some minor changesin
theright parietal area suggestive of amild degree of gliosiswith associ-
ated dilated perivascular spaces of doubtful significance. There was a
small area of 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 apulmonary nodulein the left upper |obe with minimal airway
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changes. One examiner (EBR) reviewed those films and felt that the le-
sion was actually located in arib. As aresult, the patient underwent a
CT scan of the chest after returning home. This showed no evidence of
mass, lymphadenopathy, or pulmonary nodules. A small amount of
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-I 11, he obtained Verba and Performance 1Q Scoresin
the Average Range with a Verba 1Q of 103 and a Performance IQ of
104. In terms of overal intellectual functioning, he is currently per-
forming at alevel equal to or above 58 percent of the general population
(Full ScalelQ = 103).

Assessment of attention and concentration with the CPT-I1 revealed
that immediate attentional abilities were within normal limits. His abil-
ity to concentrate, however, did appear mildly impaired, as he tended to
lose efficiency with the passage of time. Thus, vigilance appeared to be
mildly decreased relative to a normative data set.

Onthe WM ST, 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 himin the
Average Range, and his Auditory Recognition Delayed Index was 115,
placing him in the High Average Range. The Visua Immediate Index
was 115 with aVisual Delayed Index of 122, performancesin the High
Average and Superior Ranges, respectively.

Onthe CVLT, this patient’ sinitial acquisition on Trial One was two
standard deviations below expected levels and his acquisition of 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 performed within normal limits if provided cues.
His ultimate free recall after a 20-minute delay was also one standard
deviation below expected levels. There was not a substantial loss of in-
formation between Long Delay and Short Delay Free Recall trials.
Thus, hisability 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 wasin the above average range. Memory, however,
appears normal.

Assessment of 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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Hal stead-Reitan Neuropsychological Battery. His ability to follow new
complex sequences was entirely within normal limits as indicated by
T-scores of 52 and 62 on Trail Making Test A and B, respectively.

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

His performance on the Thurstone Word Fluency Test yielded a
T-score of 56, which isentirely within normal limits relative to age and
education-matched peers. Likewise, his overal performance on the
Controlled Oral Word Association Test yielded a T-score of 52.52, and
Anima Naming Fluency also was within normal limits. His overall
score on the Beck Depression Inventory-2nd Edition (BDI-11) was 0.

Overal, Patient C appearsto have mild difficulty sustaining attention
and also minimal-to-mild difficulty with the acquisition of very new,
complex verbal material. Overall, however, he appears to be function-
ing quite well.

Patient D

Medical History: This45-year-old female carriesadiagnosis of mul-
tiplesclerosis(MS). The patient wasinterviewed by telephone (EBR) in
lieu of the possibility of 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 improve-
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. On re-evaluation in 1983, 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 1 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 with walking. The patient had never used cannabis recreation-
aly, and began it only because of her symptoms.

She hasbeen followed in her local areaby apsychiatrist and neurol o-
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 M S about ayear and ahalf 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 previoudly tried trazodone and buspirone, had be-
come paralyzed with her MS, and was consequently very frightened of
these medicines. On examination she was felt to be quite anxious and
was provisionally diagnosed as having a dysthymic disorder.

On March 20, 1990, she seemed to be suffering from more depres-
sion, athough she managed to smile. She described difficulty with
self-esteem and hopel essness. She had only been taking diazepam inter-
mittently and was rather prescribed Prozac® (fluoxetine) 20 mg and
Xanax® (aprazolam) 0.25 mg up to 3 times aday. She was felt to have
recurrent major depression. On subsequent visits the patient had slight
adjustments of medicine and wasfeeling better by May 2, 1990. By Au-
gust 6, 1990, the patient was having greater difficulties with insomnia.
She was given trazodone 50 mg at bedtime on atrial basis. August 24,
1990, the patient was only sleeping until 4 am., which was about 2
hours better than without medicine. Thiswas increased to 75 mg.

The patient had heard about some studies of using cannabisin M S as
arelaxing agent. Sheindicated that she had tried thiswith agood rel ax-
ation response. There was a discussion of possible effects on the lungs,
and her expected diminished life expectancy because of MS. She was
given aprescription for Marinol® (dronabinol, synthetic THC) 10 mg to
betried g 4 hours prn to seeif thiswould 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® (aprazolam). It was
noted that she had improvement with Marinol®, but the patient noted
she actually had a better response to smoked cannabis. They began to
look into obtaining alegal supply.

December 3, 1990, the patient reported increased depression and was
increased to 40 mg a day of 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” unlessa Schedule | per-
mit for cannabiswas being pursued. December 19, 1990, the patient re-
ported nausea, for which some of her remaining Marinol® had helped.
January 16, 1991, the patient complained of spasticity spells and epi-
sodes of nausea. She had run out of 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 patient continued on fluoxetine 20 mg bid.
Morejerkinesswas noted with increased spasticity. She had not smoked
cannabis before coming in. It was felt that she would need 6 cannabis
cigarettes a day to reduce symptoms. May 10, 1991, she was taking
alprazolam about every 2 weeks. She was continuing to have some
spasms. She continued to try cannabisillicitly, but had not yet obtained
it legally. June 14, 1991, she had lost her driver’slicense 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 and 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 asupply and complained of
her legs jerking at night, and increased difficulty walking. The 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 of 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 of 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 the gov-
ernment supply of cannabis did not have the “punch” that street bought
material had. Her dose wasincreased to 5 joints aday. It wasindicated
that her spasticity responded positively to the dose increase. September
11, 1991, the patient was on 5 NIDA cigarettesaday. Thiswas helping
her spasticity. She was unclear as to whether 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 aday. October 9,
1991, the patient was on 10 cannabis cigarettes a day of the strongest
available dosage, which seemed to help her spasticity. Shewaswalking
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 of painintheleft leg. Increased tonewas
noted throughout the body. December 5, 1991, apparently a supply
camein of lower potency cannabis. December 19, 1991, it wasfelt she



Russo et al. 33

had continued improvement of her spasticity with better gait. February
14, 1992, she was using 1 can of 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 wasfelt that shegot alot of 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
with no exacerbations of her M'S and the spasticity under good control.
There were concerns about periodontal disease from her dentist. It was
thought she might do better with less smoking of a higher potency sup-
ply. The patient was also smoking cigarettes and was subsequently ad-
vised to avoid tobacco. 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 of her treatment
for aweek and was very shaky. Smoking ajoint in front of her doctor
caused her to become calm, less shaky and better able to walk. January
19, 1993, she got her first cans of the stronger cannabis, which the pa-
tient felt more effective after smoking one joint. March 22, 1993, she
was smoking 6-7 aday. She seemed better after smoking onein 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
wastried on lorazepam. June 24, 1993, the patient was upset with finan-
cia issues and was placed on Méellaril® (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
and depression were both helped by the cannabis. September 29, 1993,
the patient reported that on alower fluoxetine dose she was getting tear-
ful. Reflexes were not hyperactive. November 2, 1993, the patient had
some paresthesias on the | eft side, but was maintai ning 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 alittle 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. March 30, 1994, the pa-
tient had some numbness and tingling in thelimbs. The patient reported
the new material was stronger and had a better effect. May 9, 1994,
someincreasein emotional lability wasnoted. The patient wastaken of f
of sertraline and put on Effexor® (venlafaxine). May 25, 1994, she was
unable to tolerate the latter and was started back on fluoxetine. August
29, 1994, she continued on fluoxetine and cannabis. Smoking a joint
calmed her and limited tremor. September 28, 1994, it wasindicated in
relation to cannabis* it seemsto have apositive effect on her mental sta-
tusoverall.” October 31, 1994, the patient wasfelt to be without signs of
depression. She actually lowered her dose on ahigher potency material.
February 1, 1995, the patient was on diazepam again. February 14,
1995, shewasincreasingly shaky and tearful. March 29, 1995, she was
hardly able to walk due to an exacerbation. May 2, 1995, she till
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 fluoxetine 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 of cannabis for aweek and
was experiencing 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 cannabiswasthe only thing
that had helped her with her symptoms over the course of 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 patient reported
a10-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 had 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 of cannabis supply. February 5, 1997, she
continued with this concern. February 19, 1997, there was discussion of
difficulty the patient had experienced with the authoritiesin an airport.
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April 2,1997, it wasfelt the patient continued to get agreat deal of relief
from smoking 10 joints aday without any adverse effects. July 2, 1997,
the patient was observed to become more logquacious 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-
eredto 20 mg aday. March 24, 1998, it wasfelt that she had avery slow
progression of her M S helped by her consumption of cannabis. Septem-
ber 22, 1998, the patient said that the medicinetook away her fear of the
disease and when she would get a pain she would be able to smoke and
takeit away.

October 27, 1998, she apparently had been out of her supply for 6
weeks, but had gotten by smoking only 4 cigarettes aday instead of the
usual 10. January 24, 1998, the patient was doing relatively well and
was walking with a cane. December 22, 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 cigarettesaday. June 24, 1999,
the patient reported some increasing difficulty with walking in the heat
and hot weather. July 20, 1999, she was said to have no tremor or
spasticity. September 1, 1999, she was having some exacerbation and
difficulty walking and limping because her right leg was not working as
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 awide base felt to be the result of amild exacerbation. No-
vember 24, 1999 neurological examination confirmed greater ataxia.
M ethylphenidate was prescribed.

December 1, 1999, an MRI of the brain was said to reveal multiple
focal white matter changes in bilateral cerebral areas especially in the
basal ganglia and in the cerebellar peduncle, compatible with MS.

January 12, 2000, the patient wastried on Ritalin® (methylphenidate).
She was switched to Remeron® (mirtazapine) from fluoxetine. Febru-
ary 22, 2000, the patient reported that her eyeswereimproved. 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 aswell. January 31, 2001, the patient
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was alittle 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 dueto aflare of symptoms, which had been present for amonth, 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, but has to stop after a block or less due to weakness.
Sheswimsafew daysaweek. Shefeelsthat thereisno nystagmusin her
vision and no diplopia. She characterizesher MSasmildly 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
physician requests the highest potency material available, which hasre-
cently varied between 2.9-3.7% THC. When she uses outside cannabis
of higher potency, she feels that she gets twice the relaxation. Thereis
no chronic cough or other difficulties. The patient feelsthat Marinol® at
10 mg was too strong. She used it for 6 months before the cannabis.
Customarily she splits each of her supplied cigarettesin two, and mani-
curesit dightly. When sheisnot on cannabis she has had no withdrawal
symptoms, but has had increase in movement problems.

The patient has had atubal ligation. She continuesto menstruate on a
regular monthly basis. Her main problems have been depression and
some degree of anxiety. | asked about other diagnoses and she replied
that she had “ 10 personalities and they are all feeling fine!” She denied
history of diabetes, thyroid problems, meningitis, encephalitis, head
trauma or seizures. The patient remains on fluoxetine 40 mg aday. She
is alergic to penicillin. The patient had 1 year of college. Sheis right
handed.

Family history is noteworthy for father having narcolepsy and asis-
ter who isbipolar.

Social History: She had one child by choice. The patient isaretired
clothier, and isunableto work at thistime. Sheis currently smoking 1/2
pack of cigarettesaday, previously 1 pack aday, 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 is5 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
felt to be no obstruction based on thisratio or analysis of the F/V curve
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morphology. Early small airway disease and borderline restrictive dis-
ease (e.g., dueto 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 (Table4).
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 (pre-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 aresult of significant visual deficits, many visually based tests were
omitted and interpretations from those requiring significant visual input
were provided in avery 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-111, the patient obtained a Verbal 1Q of 93. A Perfor-
mance 1Q was not calculated secondary to significant visual deficits
that interfered with assessment in this realm. On the WM S-I 11, the pa-
tient performed, on verbal measures, inthe Low 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 wasin the mildly impaired range rela-
tive to age-matched peers, but her retention was actually very good.
Also, shedid very well on atest measuring her ability to acquire verbal
paired associates with a learning slope actually in the above average
range, and excellent retention. Her ability to acquire more detailed and
non-thematically-organized verbal information was moderately-to-se-
verely impaired rel ative to age-matched peers. Overall performanceson
the CVLT ranged from two to five standard deviations below expected
levels. Numerousintrusions during both free and cued recall were noted
at levelsabove and beyond what is generally seen in the normative pop-
ulation. She made eight false-positive errors on recognition testing,
which are aso an abnormally high number of errors.

Concentration was noted to be markedly impaired in this patient, fol-
lowing the mildly-to-moderately impaired range overall. Assessment of
Executive Functionsreveal sthat abstract concept formation and logical
analysis abilities were significantly reduced, falling in the moderately
impaired range overal. The patient was also noted to be quite perse-
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verative, having difficulty shifting cognitive strategies. In slight con-
trast, flexibility of thought as measured by the Similarities Subtest from
the WAIS-111, 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-thematically-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 are reduced at a
moderate level despite avery remarkable psychiatric history. Responses
to the BDI-Il were well within normal limits.

Patient D thus demonstrates numerous neurocognitive impairments.
Thegeneral patternisnot 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 of 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-
spiteintensiveeffort inthisregard, littlein theway of “hard findings’ or
consistent results has emerged. A complete review of aleged problems
is beyond the scope of this article, but afew citations are meritorious.

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

In Greece (Kokkevi and Dornbush 1977), no differences were noted
between hashish users and age and socio-economically matched con-
trols in total or Performance |Q (PIQ) scores 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 1Q (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 reveadled PIQ:VIQ differences of 7 points. Thus, the authors
concluded (p. 46), “ These observations do not provide evidence of dete-
rioration of mental abilitiesin 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—even 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 listsand 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 a. (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 Mini-Mental State Examination (MMSE). Critics have indicated
that thelatter representstoo crude atool to measuretheissue properly.

In aseries of studiesin the 1990's summarized in a book, Cannabis
and Cognitive Functioning (Solowij 1998), Nadia Solowij studied sub-
jects employing cannabis at |east twice aweek on average for a period
of 3years. After areview of data, the author stated (p. 227), “the weight
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 errorsin memory
tasks. In arecent review of cognitive effects of cannabis (Solowij and
Grenyer 2001), it was observed (p. 275), “the long term risks for most
users are 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 instrumentsincluding the WAIS-111, the
WMSHII, 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 WCST, the CPT-I11, and the Beck De-
pression Inventory—2nd Edition (BDI-I1).

Comparing Patients A-D, it appearsthat 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 at least minimally impaired. Importantly, however, higher-
level executive functions generally appear to be within normal limitsin
two of the subjects.

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 their
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.

Overal, once more, no significant attributable neuropsychological
sequel ae are noted due to chronic cannabis usage.

Review of Neuroimaging

In 1971, it was reported that “ consistent cannabis smoking” of 3-11
yearsin ten patients produced evidence for cerebral atrophy employing
air encephalography (Campbell et a. 1971), an excruciatingly painful
and long abandoned technique. Subsequent study by Kuehnle et al.
(21977) 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 controlson
antecedent head trauma or other causes of neurological damage. In the
same issue of the Journal of the American Medical Association, Co et
al. (1977) studied an additional 12 heavy cannabis smokers who dis-
played no CT abnormalities.

In 1983, an additional 12 subjects who smoked morethan 1 g of can-
nabisdaily for 10 yearswere studied by CT scans of the brain, and only
one with concomitant history of alcoholism showed any abnormalities
compared to controls (Hannerz and Hindmarsh 1983).

Most recently, Block 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 changesin brain tissue volumes of gray
or white matter, or both combined.” It was recently noted (Solowij and
Grenyer 2001, 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 remainsapopular mythin prohibitionist rhetoric.

Current MRI studies on Patients A-C with a General Electric Sigma
LX MR 1.5 Teslamagnet 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 differencesin computer-
ized EEG measures of delta band power and theta 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 Jamai can subjects had EEG examinations (Rubin and Comitas
1975). As previously noted in other studies, 9 of 30 cannabis smokers
had significant low voltage fast activity in the betarange. Although this
finding may indicate sedative effects of medication, it is often ascribed
toanormal 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 smokershad abnormal EEGs, while 15% of 40 normal controlswere
so characterized. The authors stated (p. 62), “Wefailed to find either an
abnormality or an particular EEG change in the resting EEG records of
chronic hashishusers. . . .”

Current results, performed on a21-channel Nicolet VVoyageur 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 left frontal areain Patient A. Age appropriate atrophy
was seen in the same patient on MRI, but she has no history of seizures
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or CNSinsults. There are no corresponding abnormalities on neurol ogi-
cal examination. Similar abnormalities are identified on EEGs of 6% of
patients, whereasthereisonly a0.5% prevalence of seizuredisordersin
the general population. In essence, no EEG pathology of an attributable
nature seems apparent in the study group on the basisof cannabisusage.

With respect to P300 responses, atype of electrophysiological event
related potential, even greater caution is necessary. This parameter is
offered as an electrophysiological 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 different clinical conditions, but were termed (Spehl-
mann 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 thistechniquetothesidelinesasaclinical tool.

Solowij (1998) studied the P300 in chronic cannabis users vs. con-
trols, and noted resultsfelt to be indicative of (p. 150), “inefficient pro-
cessing of information and impaired selective attention.” These 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 datafor age. Re-
sults showed no amplitude differences.

More recent studies have shown significant reductions in P300 am-
plitude in schizophrenia (Martin-Loeches 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 (Higuchi et al. 2000).

Our study employed a Nicolet Viking 3P 4-channel system with a
P300 oddball paradigm. Patients A-C displayed P300 latencies that
were well within norms for age-matched controls (Figure 1).

Review of Pulmonary | ssues

Pulmonary concerns remain paramount in relation to chronic canna-
bis smoking. Excellent recent reviews are available (Zimmer and Mor-
gan 1997; Tashkin 2001; Tashkin 2001). In brief, cannabis smoking
produces an increase in cough and bronchitis symptoms, but to alesser
degree than in tobacco smokers (Sherrill et a. 1991). Daily cannabis
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smokers seek medical care for smoking-associated health concerns at a
dlightly higher rate than non-smokers (Polen et al. 1993). In alarge epi-
demiological study, cannabis use was associated with little statistical
association on total mortality in women, and non-AlDS mortality in
men (Sidney et al. 1997).

One of the primary associated risks of tobacco smoking isthe devel-
opment of emphysema and lesser declines in bronchia function over
time. A careful longitudinal study of chronic smokers has demonstrated
alongitudinal 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 lungsin bronchoscopy studies (Fligiel et
al. 1988), but to date, no cases of pulmonary carcinomahave been noted
in cannabis-only smokers.

In examining the data from chronic cannabis use studies, in Jamaica,
adlight downward trend not attaining statistical significance was noted
on forced vital capacity (FVC) vaues (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 ,/FV C 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 (Boulougouris,
Antypas, and Panayiotopoul os 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. The 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 afal se-positive reading of pulmonary nodule
in Patient C. It isof particular note that he has had a previous bronchos-
copy procedure with no reported cytological 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 FV C (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
never-smoker of tobacco were theworst. Hisunderlying connectivetis-
sue disease may have played an activeroleinthisfinding. Hisuse 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, dlight increases were observed in hematocrit and hemoglobin
readingsin cannabis smokersover controls, but resultswere 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 onein which thereis
considerably more heat than light. A closer examination of theavailable
literature may allay concern.

In the chronic use studiesin Jamaica, no decrement was observed in
cannabis smokers vs. controls in either lymphocyte or neutrophils
counts (Rubin and Comitas 1975). Neither were significant changes
noted in the datain Costa Rica (Carter 1980).



Russo et al. 45

In the 94-Day Cannabis Study, initial acute low values 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-
viewsareavailable (Klein, Friedman, and Specter 1998; Hollister 1992;
Cabral 2001; Cabral 2001).

Early reports of inhibition of cell mediated immunity in cannabis
smokers (Nahas et a. 1974) were refuted by later studies in which no
impairment of lymphocytic response to phytohemagglutinin in hashish
smokers was observed (Kaklamani et a. 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 isalso clear that these cellsarerelatively resistant
to the drugs in than many effects appear to be relatively small and to-
tally reversible, occur at concentration higher than needed to induce
psychoactivity (> 10 uM or > 5 mg/kg), and occur following treatment
with nonpsychoactive cannabinoid analogues.” They added (p. 102),
“The public health risk of smoking marijuanain terms of increased sus-
ceptibility to infections, especially opportunistic infections, is still un-
clear.” Finaly, despite concernsraised by THC effects on immunity in
animals and in vitro, Cabral and Dove Pettit (1998) admitted (p. 116),
“Definitive datawhich directly link marijuana 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 parametersin HIV-positive patients. Di Franco
et a. (1996) 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 attributableto 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 thistopic are contained in two recent publications
(Murphy 2001; Zimmer and Morgan 1997). Aswith other physiological
systems, much datais based on animal studies, and early claimsof dele-
terious effects on acute endocrine function are not necessarily sup-
ported by subsequent investigations or chronic use studies.

Onelong held claimisthe production of gynecomastiain males asso-
ciated with cannabis use. A case study or 3 cannabis smokers with this
mal ady 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 affected males between users and controls (Cates and
Pope 1977).

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

LH levelsin menopausal women showed no significant changes after
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 al. 1986).

Subsequently, amorein-depth study of both sexes was undertaken to
assess multiple hormone effects comparing subjects with different lev-
els of cannabis usage vs. controls (Block, Farinpour, and Schlechte
1991). No significant effects were noted on testosterone, LH, 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 dropsin testosterone level swere noted after the 5th week of
daily usage. LH levelsfell after the 4th week and FSH after the 8th 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 numbersof 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) summarized their observations by stat-
ing (p. 92), “ Thereis no scientific evidence that marijuana delays ado-
lescent sexual development, has a feminizing effect on males, or a
masculinizing effect on females.”

The latter statement would seem to be borne out by our findings.
While one male subject had aminor degree of gynecomastia associated
with obesity, none of the Patients A-D displayed any abnormal valuesin
any endocrine measure (Table 5).

Patient A hastwo children, Patient B hasthree, and Patient D had one
by choice.

Problemsin the Compassionate IND Program

All four patients described varying degrees of 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. One, Patient C, was arrested, detained, and had some of his
medicine permanently confiscated without replacement.

Patients A-C decried thelack of an official identity card that might be
readily recognized and accepted by law enforcement and security per-
sonnel. Rather, all used combinations of |etters and other documentsto
convey their legal statusto 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 cannabis quality. It has been well established that recre-
ational cannabis smokers prefer higher potency materials (Herning,
Hooker, and Jones 1986; Chait and Burke 1994; Kelly et al. 1997). The
same pertains for most clinical cannabis patients.

Chait and Pierri (1989) published adetailed analysis of NIDA mari-
juana cigarettes that is worthy of review in this context. NIDA mari-
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juanais grown outside, one crop per biennium, harvested from a5-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 Gust to Chris Conrad, August 18, 1999). Material is shipped to
the 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 arefrigerated 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 patientsin 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 burn rates of NIDA cannabis cigarettes were inversely related
to potency (Chait and Pierri 1989), while the number of puffsthat could
be drawn from each cigarette averaged 8.8. Whiletotal particulate mat-
ter increased with potency, arguably less smoked material is necessary
for medicinal effect. Of more concern, carbon monoxide levels were
highest in thelower potency material; that is, CO wasinversely propor-
tional to THC content. Finally, test subjectsin 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 paper employed to roll the canna-
bis cigarettes as harsh, and tasting poorly. NIDA cannabis cigarettesre-
semblePall Mall® brand tobacco cigaretteswithout thelogo (Figure 3).

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

NIDA cannabisis shipped to patientsin labeled metal canisters con-
taining 300 cigarettes (Figure 4), and material isfrequently two or more
yearsold upon receipt. Even under optimal storage conditions, acertain
degree of oxidation of cannabinoids can be expected (Grotenhermen
2001). Most consumers prefer asupply of cured cannabisthat isasfresh
as possible.
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FIGURE 3. NIDA Joints/Pall-Mall ®

I
3 ]

I

A close inspection of the contents of NIDA-supplied cannabis ciga-
rettesreveal sthem 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, atypical sinsemilla“bud” is seedless, covered with visi-
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FIGURE 5. Loose NIDA Cannabis as Provided to Compassionate IND Patients
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ble glandular trichomes (see journal cover), and emits a strong lemony
or piney 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 canna-
bis program in the United Kingdom. Their material is organically
grown in soil with no chemical treatment under controlled indoor con-
ditions. All male plants are eliminated, and only unfertilized female
flowering tops are harvested for further processing. This materia isas-
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 techniquesin relation to clinical cannabis consump-
tion arewell advanced (Russo 2001; Grotenhermen 2001a, 2001b). Par-
ticular attention is merited toward vaporization techniques that provide
cannabinoid and terpenoid component administration to prospective
clinical cannabis patients without pyrolysis (Gieringer 1996a; Gieringer
1996b; Gieringer 2001). Sublingual administration of cannabis extracts
isanother most promising technique of clinical cannabisadministration
(Whittle, Guy, and Robson 2001).

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

CONCLUSIONS AND RECOMMENDATIONS

1. Cannabis smoking, even of a crude, low-grade product, provides
effective symptomatic relief of pain, muscle spasms, and intra-
ocular pressure elevationsin selected patients failing other modes
of treatment.

These clinical cannabis patients are able to reduce or eliminate
other prescription medicinesand their accompanying side effects.
Clinical cannabis providesan improved quality of lifeinthese pa-
tients.

The side effect profile of NIDA cannabis in chronic usage sug-
gests some mild pulmonary risk.

No malignant deterioration has been observed.

No consistent or attributable neuropsychological or neurological
deterioration has been observed.

No endocrine, hematological or immunological sequelae have
been observed.

N oo & W DN
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8. Improvements in a clinical cannabis program would include a
ready and consistent supply of sterilized, potent, organically grown
unfertilized femal e flowering top material, thoroughly cleaned of
extraneous inert fibrous matter.

9. It is the authors' opinion that the Compassionate IND program
should be reopened and extended to other patientsin need of clini-
cal cannabis.

10. Failing that, local, state and federal laws might be amended to
provide regulated and monitored clinical cannabisto suitable can-
didates.
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