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Tikun Olam’s Research Overview



Medical Research

Tikun Olam is a proud pioneer and global leader in medical cannabis research. Rooted in Israel’s regulatory environment,
our team of scientists have conducted cannabis studies and clinical trials for more than a decade, achieving outstanding
results and amassing one of the world’s largest cannabis treatment databases of currently more than 20,000 patients.

In Hebrew, “Tikun Olam” translates to “Repair the World.” This guides our mission to provide science-backed, high-
quality medical cannabis that improves the quality of life and overall wellness of our patients. Through extensive research
and development, our proprietary strains have been genetically optimized and clinically proven to provide
symptomatic relief for a wide variety of ailments, including Crohn’s Disease, Parkinson’s Disease, epilepsy,
autism, cancer, IBD, and more.

Our clinical successes have encouraged us to devote more resources to further improve the safety and efficacy of our
products, as well as our understanding of the therapeutic properties of the cannabis plant. We continually conduct
laboratory studies (both in vitro and in vivo), retrospective analyses, and clinical trials, and work diligently to follow-up
with our patients. We sustain partnerships and collaborative relations with physicians, scientists, and the departmental
heads of leading medical institutions across the world. Building on the discoveries and legacy of Dr. Raphael Mechoulam
(who mentored our founder, Tzachi Cohen), our research efforts today are led by Dr. Ruth Gallily, Dr. Timna Naftali, Dr.
Lihi Bar-Lev Schleider, and Dr. Zvi Bentwich. By sharing our advancements in cannabis treatment research, we aim to
inspire and educate the medical community.

Below is a select outline of our research as of July 2019.

COMPLETED & PUBLISHED RESEARCH

1. Treatment of Crohn’s Disease with Cannabis: An Observational Study

The Israel Medical Association Journal, 2011

This retrospective study observed cannabis as treatment for Crohn’s Disease and found that cannabis use resulted in significant
positive effects on the symptoms of the disease (number of bowel movements, quality of bowel activity, abdominal pain, and
other complications).

Study Population: 30 patients with Crohn’s Disease
Strain Used: Erez
Key Results:
e 21 of the 30 patients improved significantly with cannabis treatment
e The average Harvey Bradshaw Index improved from 14 +/- 6.7 to 7 +/- 4.7 (P<.001); the index measures general
well-being, abdominal pain, number of liquid stools per day, abdominal mass, and related complications
e The mean number of bowel movements decreased from 8 to 5 per day
o The need for other medication was significantly reduced; most notably, the number of patients needing steroid
treatment reduced from 26 to 4
e  Only 2 of 15 patients who had surgery prior to cannabis treatment needed additional surgery during treatment
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2. Cannabis Induces a Clinical Response in Patients with Crohn’s Disease:

A Randomized Placebo-Controlled, Double-Blind Stud
Clinical Gastroenterology & Hepatology, 2013

In the world’s first randomized, placebo-controlled, double-blinded study of its kind, Dr. Naftali and a team of researchers used
Tikun Olam’s Erez strain to produce dramatic results, with 45% of Crohn’s patients achieving “complete remission” and over 90%
achieving substantial improvement - with no side effects witnessed.

Study Population: 21 patients with Crohn’s Disease Activity Index (CDAI) scores greater than 200, who did not respond
to therapy with steroids, immune-modulators, or anti-tumor agents; 11 of the patients were in the cannabis treatment
study group, 10 were in the placebo control group

Strain Used: Erez

Key Results:

Complete remission (CDAI score <150) was achieved by 5 of the 11 patients in the cannabis group

Clinical response (decrease in CDAI score of >100) was observed in 10 of the 11 patients

3 of the 11 patients were weaned from steroid dependency

The cannabis group reported significantly less pain, and improved appetite and quality of life

3. Cannabis for Inflammatory Bowel Disease
Digestive Diseases, 2014

A summary of the research analyzing cannabis as treatment for Inflammatory Bowel Diseases. Evidence suggests that
manipulating the endocannabinoid system with cannabinoids may have a positive effect on IBD, but further research is
needed to determine the specific cannabinoids, optimal dosage, and mode of administration for maximum benefit.

4. Overcoming the Bell-Shaped Dose-Response of Cannabidiol by Using
Cannabis Extract Enriched in Cannabidiol
Pharmacology & Pharmacy, 2015

This laboratory study was conducted on rodents to examine the effect of full-plant cannabis extract on inflammation and pain, in
comparison with isolated CBD and commercial anti-inflammatory and anti-nociceptive drugs. Isolated CBD has been shown to
have a bell-shaped dose-response, where healing is only observed within a very limited dose range, with no additional beneficial
effect achieved at lower or higher doses. This trait of purified CBD poses challenges to clinical use; thus, this study aimed to find a
CBD source that eliminates the bell-shaped dose response - and succeeded with Avidekel

Study Population: Lab mice
Strain Used: Avidekel
Key Results:

o  The full-plant extract of Avidekel, which is high in CBD and low in THC, provided a correlative anti-
inflammatory and anti-pain dose-response (i.e. as the dose was increased, the pain and inflammation decreased
in correlation), superior to the bell-shaped dose-response of isolated CBD, which exhibited less consistent anti-
inflammatory and anti-pain properties at lower and higher doses




Medical Research

e  Avidekel extract exhibited superior anti-inflammatory effectiveness compared to tramadol (an opioid analgesic)
and aspirin (a non-steroid anti-inflammatory)

5. CBD-Enriched Medical Cannabis for Intractable Pediatric Epileps
Seizure: European Journal of Epilepsy, 2016

A retrospective study analyzing the effect CBD-enriched cannabis oil had on children and adolescents with refractory
epilepsy, being treated at four epilepsy centers in Israel.

Study Population: 74 patients (1 - 18 years old) with intractable epilepsy, resistant to 5-7 antiepileptic drugs
Strains Used: Better and Tikun Olam’s CBD-enriched cannabis oil at a 20:1 (CBD:THC) ratio
Key Results:

e  89% of patients reported reduction in seizure frequency

e Improvement in behavior, alertness, language, communication, motor skills, and sleep were reported

6. Medical Cannabis in Parkinson’s Disease
Clinical Neuropharmacology, 2017

A retrospective questionnaire-based survey that examined the effects of cannabis on the motor and non-motor symptoms of
patients with Parkinson’s Disease. The mean age of the patients was 64.2 +/- 10.8 years, the mean disease duration was 10.8 +/- 8.3
years, and the duration of cannabis use was 19.1 +/- 17 months.

Study Population: 47 patients with Parkinson’s Disease

Strains Used: Various medical cannabis strains

Key Results:

82.2% of patients reported that cannabis improved their overall symptoms
81.4% of patients reported that their pain was reduced

76.1% of patients reported an improvement in mood

73.2% of patients reported tremor reduction

72.7% of patients reported reduced muscle stiffness

71.1% of patients reported an improvement in sleep quality

7. Epidemiological Characteristics, Safety and Efficacy of Medical Cannabis in The Elderly

European Journal of Internal Medicine, 2018

A prospective study that analyzed the use of cannabis treatment in the elderly, measuring for pain intensity, quality of life,and adverse
effects at six months follow-up. The most common indications for cannabis treatment were pain (66.6%) and cancer (60.8%). The
study found that the therapeutic use of cannabis is safe and efficacious in the elderly population.

Study Population: 2736 patients aged 65+; at 6 months, 901 patients were eligible for follow-up and completed the survey
Strains Used: Erez, Alaska, Avidekel and other CBD-rich Tikun Olam strains (Raphael, Metatron, Michael)
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Key Results:
e Reported pain significantly reduced from a median of 8/10 to 4/10
e  Prior to treatment, 66.8% of patients reported high pain-intensity; at six months, this number decreased to only
7.6% of patients
93.7% of patients reported that the cannabis treatment improved their condition
35.1% of patients reported a decrease in the number of drugs taken or the dosage
18.1% of patients stopped using opioid analgesics or reduced their dose
The most common reported side effects were dizziness (9.7%) and dry mouth (7.1%)

8. Prospective Analysis of Safety and Efficacy of Medical Cannabis in
Large Unselected Population of Patients with Cancer
European Journal of Internal Medicine, 2018

This study analyzed the data routinely collected as part of the treatment program of cancer patients treated with medical
cannabis between 2015 and 2017. The most frequent types of cancer were breast (20.7%), lung (13.6%), pancreatic (8.1%) and
colorectal (7.9%), and 51.2% of patients were at Stage 4. The main symptoms requiring therapy were sleep problems (78.4%), pain
(77.7%; median intensity 8/10), weakness (72.7%), nausea (64.6%) and lack of appetite (48.9%).

The study concluded that cannabis as a palliative treatment for cancer patients is awell-tolerated, effective and safe option to help
patients cope with cancer-related symptoms.

Study Population: 2,970 cancer patients; after six months of treatment, 1,211 patients were eligible for follow-up and responded
to the questionnaire
Strains Used: Four categories of Tikun Olam strains - 1) Midnight, a 1:1 CBD:THC (~15%) strain, 2) Avidekel, a CBD-rich
strain with <1% THC, 3) THC-rich indica strains with <5% CBD, 4) THC-rich sativa strains with <.5% CBD; most patients
consumed more than one strain
Key Results:
e  95.9% of patients reported an improvement in their condition
e  Prior to treatment, 52.9% of patients reported their pain in the 8-10 interval; after six months, only 4.6% of patients
reported this intensity
e  Prior to treatment, only 18.7% of patients reported good quality of life; after six months, 69.5% of patients reported
good quality of life
e The most improved symptoms were nausea and vomiting (91%), sleep disorders (87.5%), restlessness (87.5%),
anxiety and depression (84.2%), pruritus (82.1%) and headaches (81.4%)
e 35.1% of patients decreased their drug consumption, including analgesics, sedatives, corticosteroids, and opioids
e Atintake, 344 patients used opioids; after six months, 36% stopped taking opioids and 9.9% reduced their dose
e The most common side effects reported were dizziness (8%) and dry mouth (7.3%)
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9. Medical Cannabis for Pediatric Moderate to Severe Complex Motor Disorders
Journal of Child Neurology, 2018

A clinical random trial examining the effects of Avidekel oil on dystonia and spasticity in children who suffer from cerebral palsy
or genetic impairment. Most participants reported significant improvement in spasticity and dystonia, sleep difficulties, pain
severity, and quality of life.

Study Population: 20 patients with complex motor disorders (primarily cerebral palsy)
Strain Used: Avidekel, tested at 6:1 and 20:1 CBD:THC ratios
Key Results:
e CBD-enriched 5% cannabis oil with CBD:THC ratios of 6:1 and 20:1 are effective in reducing the severity of
dystonia and spasticity, and improving motor function ability and quality of life
e All patients demonstrated mood and appetite improvement
e Patients treated with the 6:1 ratio oil demonstrated sleep improvement
e Patients treated with the 20:1 ratio oil demonstrated improvement in constipation

10. Avidekel Cannabis Extracts and Cannabidiol are as Efficient as Copaxone
in Suppressing EAE in SJL/J Mice

Inflammopharmacology, 2018

This study compared the efficacy of purified CBD, extracts of CBD-rich Avidekel, and Copaxone (glatiramer acetate), an
immunosuppressive medication that is used to alleviate the symptoms of multiple sclerosis (MS).

Study Population: Lab mice
Strain Used: Avidekel
Key Results:
e  CBD and Avidekel extracts are as efficient as Copaxone in alleviating the symptoms of EAE (animal model of
brain inflammation) in lab mice; thus,
e Avidekel may be useful in the treatment of MS symptoms

11. Single Center Experience with Medical Cannabis in Gilles de la Tourette Syndrome
Parkinsonism and Related Disorders, 2018

This study was conducted to assess the response and benefits of using cannabis to treat Tourette Syndrome.

Study Population: 42 patients with Tourette Syndrome

Strain Used: Erez

Key Results:
e  The mean ranking of efficacy was 3.85 out of 5, indicating a positive response to medical cannabis
e  Patients reported reduction in tic severity, better sleep, and improved mood
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12. Cannabidiol-Rich Cannabis in Children with Autism Spectrum Disorder and Severe Behavioral

Problems
Journal of Autism and Developmental Disorders, 2018

A retrospective study assessing the tolerability and efficacy of CBD-rich cannabis in children with ASD.

Study Population: 60 children with ASD and severe behavioral problems
Strain Used: Avidekel and other CBD-rich cannabis oil at a 20:1 (CBD:THC) ratio
Key Results:
e  Considerable improvement was reported in behavior (61%), communication (47%), and anxiety (39%), after at
least 3 months of cannabis treatment
e 33% of children reduced their other medication doses and 24% stopped taking medications altogether

13. Real Life Experience of Medical Cannabis with Autism: Analysis of Safety and Efficacy
Scientific Reports, 2019

This observational study assessed the safety and efficacy of medical cannabis for the treatment of autism spectrum
disorders (ASD), analyzing the change in symptoms after six months of using our CBD-rich cannabis oil.

Study Population: 188 children with ASD; 93 completed the follow-up survey at six months
Strain Used: Avidekel, at a 20:1 CBD:THC ratio
Key Results:
®  90.2% of patients reported an improvement in symptoms after six months treatment
e Symptoms improved included depression (100%), restlessness (89.8%), rage attacks (89%), anxiety
(88.8%), seizures (84.6%), agitation (83.8%), tics (80%), digestion problems (62.5%), constipation (62.5%),
sleep problems (58.6%), and more
Good quality of life was indicated by 31.1% of patients at intake; by 66.8% at six months
Patients reported improvement in sleep, positive mood, and ability to dress and shower independently
34.3% of patients decreased medication consumption, including antipsychotics, antiepileptics,
antidepressants, hypnotics, and sedatives
20% of patients stopped taking antipsychotics
Cannabis appears to be a well-tolerated, safe and effective option to relieve ASD symptoms

14. Safety and Efficacy of Medical Cannabis in Fibromyalgia
Journal of Clinical Medicine, 2019

This observational study investigated the characteristics, safety, and effectiveness of medical cannabis therapy for
fibromyalgia. Patients studied were referred to cannabis after receiving traditional treatment for at least a year without
improvement. The change in symptoms and quality of life was measured after six months of treatment.

Study Population: 367 patients with fibromyalgia; 211 completed the follow-up survey at six months

Strains Used: Avidekel, Alaska, and other Tikun Olam strains
Key Results:

e  81.1% of patients reported overall treatment success - defined as experiencing at least moderate improvement in
their condition without serious adverse effects
o 73.4% of patients reported improved sleep; 13.2% reported their sleep problems were fully relieved




Medical Research

e  80.8% of patients reported improved depression-related symptoms

e 61.9% of patients reported their quality of life (QOL) to be “good or very good,” whereas only 2.7% of patients
rated their QOL at this level prior to beginning treatment; QOL components include appetite, sleep quality, and
sexual activity

e  Overall pain intensity reduced from a median of 9.0 at baseline to 5.0 after six months

e 22.2% of patients stopped or reduced their dosage of opioids; 20.3% reduced their dosage of benzodiazepines

INTERNAL DATABASE STUDIES

1. The Effects of Cannabis on Appetite and Blood Indices of Geriatric Patients

A long-term observational follow-up was conducted from 2009 to 2013, to collect data from elderly nursing home patients who
regularly used medical cannabis. The study measured parameters such as nutritional blood work, caloric intake, weight,
prescription drug usage, sepsis, trembling, spasticity, and quality of life measurements (mood, sleeping habits, etc.).

This study showed that cannabis can improve the quality of life of geriatric patients in their final years of life.

Study Population: 21 patients aged 70 - 103
Strains Used: Various Tikun Olam strains with 23 -30% THC
Key Results:
e All patients maintained normal weight, protein, and albumin levels
e No patients needed feeding tube insertion due to lack of appetite
e Patients reported pain relief, mood improvement, and increase in sleeping hours
e  76.1% of the patients reduced their medication intake

2. Symptoms Relief Among Tikun Olam Patients Treated with Medical Cannabis

A retrospective cohort study investigating the effect of cannabis on specific symptoms, such as pain, insomnia, lack of appetite,
fatigue, and spasticity, in patients who commenced treatment with medical cannabis at Tikun Olam between 2009 - 2016.

Study Population: 1,338 medical cannabis patients who completed a survey before and after six months of treatment
Strains Used: Various Tikun Olam strains

Key Results:

After at least six months of cannabis treatment, 94% of patients reported improvement in their condition

Most patients experienced pain reduction and many reported improved sleep, mood, and appetite

Bowel activity, concentration, and sexual function were improved by some

62% of patients reduced their medication consumption

Most patients did not experience side effects from the treatment, and of those who did, dizziness and dry mouth
were the most common reported
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CLINICAL STUDIES IN PROGRESS

1. The Effects of Cannabis on Colitis
Clinical research comparing a group of Colitis patients who will be given Erez strain cannabis cigarettes (0.5 grams per
cigarette) and a group who will be given placebo cigarettes (a total of two cigarettes per day) for a period of eight weeks, during

which the effect of cannabis on blood inflammation indices, life quality, medicine consumption, and adverse side effects, etc., will
be monitored.

2. The Effects of Cannabis on Crohn’s Disease

Clinical research comparing a test group, receiving the Avidekel strain, and a control group (placebo), to examine the effect of
cannabis oil administered as treatment for inflammatory intestinal disease. The cil contains a high concentration of CBD (200 mg) and a
low concentration of THC (59 mg) and is administered twice a day.

3. Cannabis and IBD Data Collection

Large-scale long-term data collection study on patients using medical cannabis that suffer from inflammatory bowel disease
(IBD), to determine the effect of cannabis use on the symptoms and adverse side effects of the disease.

LABORATORY RESEARCH IN PROGRESS

1. The Effects of Cannabis on Immune Response

A study analyzing the effect of extracts of Avidekel, Erez and Midnight on immune response in blood samples in which infection
was induced. Preliminary results show a verification of a suppressing effect of natural cannabinoids on the release of
inflammation triggering cytokines; indication of a possible inflammation preventing effect of CBD on the immune system.

To stay updated on Tikun Olam and our published research, join our email list at trytikun.com.

10



Crohn’s Disease I

Treatment of Crohn’s Disease with Cannabis: An Observational Stud
The Israel Medical Association Journal, 2011

This retrospective study observed cannabis as treatment for Crohn’s Disease and found that cannabis use resulted in
significant positive effects on the symptoms of the disease (number of bowel movements, quality of bowel activity,
abdominal pain, and other complications).

Study Population: 30 patients with Crohn’s Disease
Strain Used: Erez
Key Results:

e 21 of the 30 patients improved significantly with cannabis treatment

e The average Harvey Bradshaw Index improved from 14 +/- 6.7 to 7 +/- 4.7 (P<.001); the index measures
general well-being, abdominal pain, number of liquid stools per day, abdominal mass, and related
complications

¢ The mean number of bowel movements decreased from 8 to 5 per day

e The need for other medication was significantly reduced; most notably, the number of patients
needing steroid treatment reduced from 26 to 4

e Only 2 of 15 patients who had surgery prior to cannabis treatment needed additional surgery during
treatment
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Crohn’s Disease II

Cannabis Induces a Clinical Response in Patients with Crohn’s Disease:

A Randomized Placebo-Controlled, Double-Blind Stud
Clinical Gastroenterology & Hepatology, 2013

In the world’s first randomized, placebo-controlled, double-blinded study of its kind, Dr. Naftali and a team of
researchers used Tikun Olam’s Erez strain to produce dramatic results, with 45% of Crohn’s patients achieving
“complete remission” and over 90% achieving substantial improvement - with no side effects witnessed.

Study Population: 21 patients with Crohn’s Disease Activity Index (CDAI) scores greater than 200, who did not
respond to therapy with steroids, immune-modulators, or anti-tumor agents; 11 of the patients were in the
cannabis treatment study group, 10 were in the placebo control group
Strain Used: Erez
Key Results:

e Complete remission (CDAI score <150) was achieved by 5 of the 11 patients in the cannabis group

e Clinical response (decrease in CDAI score of >100) was observed in 10 of the 11 patients

e 3of the 11 patients were weaned from steroid dependency

e The cannabis group reported significantly less pain, and improved appetite and quality of life
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Inflammatory Bowel Disease

Cannabis for Inflammatory Bowel Disease
Digestive Diseases, 2014

A summary of the research analyzing cannabis as treatment for Inflammatory Bowel Diseases. Evidence
suggests that manipulating the endocannabinoid system with cannabinoids may have a positive effect on IBD,
but further research is needed to determine the specific cannabinoids, optimal dosage, and mode of
administration for maximum benefit.
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Pain & Inflammation

Overcoming the Bell-Shaped Dose-Response of Cannabidiol by Usin
Cannabis Extract Enriched in Cannabidiol
Pharmacology & Pharmacy, 2015

This laboratory study was conducted on rodents to examine the effect of full-plant cannabis extract on inflammation
and pain, in comparison with isolated CBD and commercial anti-inflammatory and anti-nociceptive drugs. Isolated CBD
has been shown to have a bell-shaped dose-response, where healing is only observed within a very limited dose range,
with no additional beneficial effect achieved at lower or higher doses. This trait of purified CBD poses challenges to
clinical use; thus, this study aimed to find a CBD source that eliminates the bell-shaped dose response - and succeeded
with Avidekel.

Study Population: Lab mice
Strain Used: Avidekel
Key Results:

e  The full-plant extract of Avidekel, which is high in CBD and low in THC, provided a correlative anti-
inflammatory and anti-pain dose-response (i.e. as the dose was increased, the pain and inflammation
decreased in correlation), superior to the bell-shaped dose-response of isolated CBD, which exhibited
less consistent anti-inflammatory and anti-pain properties at lower and higher doses

o  Avidekel extract exhibited superior anti-inflammatory effectiveness compared to tramadol (an opioid
analgesic) and aspirin (a non-steroid anti-inflammatory)
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Epilepsy

CBD-Enriched Medical Cannabis for Intractable Pediatric Epilepsy
Seizure: European Journal of Epilepsy, 2016

A retrospective study analyzing the effect CBD-enriched cannabis oil had on children and adolescents with
refractory epilepsy, being treated at four epilepsy centers in Israel.

Study Population: 74 patients (1 - 18 years old) with intractable epilepsy, resistant to 5-7 antiepileptic drugs
Strains Used: Better and Tikun Olam’s CBD-enriched cannabis oil at a 20:1 (CBD:THC) ratio
Key Results:

e  89% of patients reported reduction in seizure frequency
e Improvement in behavior, alertness, language, communication, motor skills, and sleep were reported
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Parkinson’s Disease

Medical Cannabis in Parkinson’s Disease
Clinical Neuropharmacology, 2017

A retrospective questionnaire-based survey that examined the effects of cannabis on the motor and non-motor
symptoms of patients with Parkinson’s Disease. The mean age of the patients was 64.2 +/- 10.8 years, the mean disease
duration was 10.8 +/- 8.3 years, and the duration of cannabis use was 19.1 +/- 17 months.

Study Population: 47 patients with Parkinson’s Disease

Strains Used: Various medical cannabis strains

Key Results:

82.2% of patients reported that cannabis improved their overall symptoms
81.4% of patients reported that their pain was reduced

76.1% of patients reported an improvement in mood

73.2% of patients reported tremor reduction

72.7% of patients reported reduced muscle stiffness

71.1% of patients reported an improvement in sleep quality
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Geriatric Safety & Efficacy

Epidemiological Characteristics, Safety and Efficacy of Medical Cannabis in The Elderly
European Journal of Internal Medicine, 2018

A prospective study that analyzed the use of cannabis treatment in the elderly, measuring for pain intensity, quality of life,
and adverse effects at six months follow-up. The most common indications for cannabis treatment were pain (66.6%)
and cancer (60.8%). The study found that the therapeutic use of cannabis is safe and efficacious in the elderly
population.

Study Population: 2736 patients aged 65+; at 6 months, 901 patients were eligible for follow-up and completed
the survey

Strains Used: Erez, Alaska, Avidekel and other CBD-rich Tikun Olam strains (Raphael, Metatron, Michael)
Key Results:

e Reported pain significantly reduced from a median of 8/10 to 4/10

e  Prior to treatment, 66.8% of patients reported high pain-intensity; at six months, this number
decreased to only 7.6% of patients

93.7% of patients reported that the cannabis treatment improved their condition

35.1% of patients reported a decrease in the number of drugs taken or the dosage

18.1% of patients stopped using opioid analgesics or reduced their dose

The most common reported side effects were dizziness (9.7%) and dry mouth (7.1%)
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Palliative Cancer Care

Prospective Analysis of Safety and Efficacy of Medical Cannabis in
Large Unselected Population of Patients with Cancer
European Journal of Internal Medicine, 2018

This study analyzed the data routinely collected as part of the treatment program of cancer patients treated with
medical cannabis between 2015 and 2017. The most frequent types of cancer were breast (20.7%), lung (13.6%),
pancreatic (8.1%) and colorectal (7.9%), and 51.2% of patients were at Stage 4. The main symptoms requiring therapy
were sleep problems (78.4%), pain (77.7%; median intensity 8/10), weakness (72.7%), nausea (64.6%) and lack of appetite
(489%).

The study concluded that cannabis as a palliative treatment for cancer patients is awell-tolerated, effective and safe
option to help patients cope with cancer-related symptoms.

Study Population: 2,970 cancer patients; after six months of treatment, 1,211 patients were eligible for follow-up
and responded to the questionnaire
Strains Used: Four categories of Tikun Olam strains - 1) Midnight, a 1:1 CBD:THC (~15%) strain, 2) Avidekel, a
CBD-rich strain with <1% THC, 3) THC-rich indica strains with <.5% CBD, 4) THC-rich sativa strains with <.5%
CBD; most patients consumed more than one strain
Key Results:
e  95.9% of patients reported an improvement in their condition
e  Prior to treatment, 52.9% of patients reported their pain in the 8-10 interval; after six months, only 4.6%
of patients reported this intensity
e  Prior to treatment, only 18.7% of patients reported good quality of life; after six months, 69.5% of
patients reported good quality of life
e The most improved symptoms were nausea and vomiting (91%), sleep disorders (87.5%), restlessness
(87.5%), anxiety and depression (84.2%), pruritus (82.1%) and headaches (81.4%)
e 351% of patients decreased their drug consumption, including analgesics, sedatives, corticosteroids,
and opioids
e Atintake, 344 patients used opioids; after six months, 36% stopped taking opioids and 9.9% reduced
their dose
e The most common side effects reported were dizziness (8%) and dry mouth (7.3%)
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Complex Motor Disorders

Medical Cannabis for Pediatric Moderate to Severe Complex Motor Disorders
Journal of Child Neurology, 2018

A clinical random trial examining the effects of Avidekel oil on dystonia and spasticity in children who suffer from
cerebral palsy or genetic impairment. Most participants reported significant improvement in spasticity and dystonia,
sleep difficulties, pain severity, and quality of life.

Study Population: 20 patients with complex motor disorders (primarily cerebral palsy)
Strain Used: Avidekel, tested at 6:1 and 20:1 CBD:THC ratios
Key Results:
e CBD-enriched 5% cannabis oil with CBD:THC ratios of 6:1 and 20:1 are effective in reducing the
severity of dystonia and spasticity, and improving motor function ability and quality of life
e All patients demonstrated mood and appetite improvement
e Patients treated with the 6:1 ratio oil demonstrated sleep improvement
e Patients treated with the 20:1 ratio oil demonstrated improvement in constipation
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Table 3. Outcome Measures Scores.”

Visie | Visit 2 Visit 4 Visit 7 P value
All patients
BADS 1568 4623 15524592 1490 + 5.66 12,69 +4.62 009
NRS for dystonia 7364263 8324135 6.83 +240 640 +2.68 002
NRS for spasticity 829+ 116 8.08 + 1.55 6834235 6.60 +2.43 002
GMFM total 1149+ 1620 12.16 + 1539 116 + 1023 1471 + 1506 001
GMFM lay 34824342 36.63 42963 384042844 443942988 001
GMFM sit 1313+ 21.44 1560 +2221 141041732 19.72 42327 009
QOL 40 (0-80) 40 (0-80) 60 (20-80) 60 (20-80) 036
VAS 5684314 598 +288 470+3.09 427 +265 022
Mood 4561 164 4684 1.65 496+ 1.57 5324135 o018
Appetite 500+ 1.67 4684200 500+ 191 532+ 1.80 027
Seool 4444202 460+ 1.98 5044201 574+ 1.69 021
Sleep 3484200 380+ 1.80 454+ 156 508+ 1.19 002
6:1 group
BADS 1464+ 758 1493 + 6.56 1397 + 689 1197 +5.39 951
Dystonia NRS 6644318 7864123 6.33+264 657 £2.17 087
NRS spasticity 8214118 786+ 1.56 6.62 4206 6.93 +1.86 o1
GMFM total 1257 + 2038 1291 + 19221 10.16 4 10.08 1533 + 1769 284
GMFM lay 32924218 34184315 34544+ 2767 4187 +3150 047
GMFM sit 1488 + 26.05 16.67 + 2647 1218 4 1559 2242 +27.07 £95
QOL 4667 +21.46 4308 42136 60.00 + 19.07 55.38 +20.56 on
VAS 622 4287 6244318 4784336 4744263 426
Mood 4434 160 436+ 1.44 492+ 16l 529+1.50 057
Appetite 4824183 4724185 5304+ 157 536 +1.57 098
Seool 542+ 187 5044179 538+202 569+ 1.80 51
3434 187 3714173 5084095 536 +063 on
20:1 group
BADS 17.00 + 3.87 16.27 +5.13 16.00 + 3.80 1355+356 021
Dystonia NRS 8274135 891 +1.30 736+ 211 6.18 +3.31 036
NRS spasticity 840+ 117 8.36 4+ 1.57 709+274 6.18 +2.06 048
GMFM total 10.12 4928 1121 £9.29 12334+ 10.76 1393+ 1169 054
GMFM lay 372542991 39.75+2825 4296 + 2999 4759 +2885 079
GMFM sit 1136+ 14.60 1424 + 1644 16.36 + 19.69 1651 + 1860 a7
QOL 3091 +2071 3455+2841 49.09 + 1640 57.78 + 1202 023
VAS 4914349 561 +252 458+289 3624267 |
Mood 4734174 509+ 1.87 500+ L6l 536+ 1.21 .85
Appetite 525+ 1.49 4634233 4634233 525+2.19 891
Seool 3184 1.47 391 +207 464+201 580+ 1.62 on
Sleep 3554225 291 +1.92 3914192 473+ 1.62 107

Abbrevatons: BADS, Barry Albright Dystonia Scale; GMFM, Gross Motor Function Measure; NRS, numerk rating scale; QOL, quality of Iffe; VAS, visual analog

sale.
*Results for all measurements are presented as mean + SD.

spmtic:ity.'S The dosages necessary to achicve a therapeutic
cffect varied from 0.08 to 1.0 mg/kg/d with a median of 0.33
mg/kg/d. Side effects were rare and consisted only of vomiting
and restlessness. Though the study was prospective and side
cffects were closcly monitored, the efficacy of dronabinol was
asscssed by the parents, nurses, and physiotherapists, without
standardized testing.

Our pilot study indicates that cannabidiol-enriched 5% oil
formulation of cannabis with ratios of cannabidiol to THC of
6:1 and 20:1 is cffective in children with complex motor dis-
order by reducing the severity of dystonia and spasticity, and
improving motor function ability and quality of life. All parti-
cipants demonstrated mood and appetite improvement, patients
who received a product with cannabidiol-to-THC ratio of 20:1

demonstrated improved constipation, whereas subjects treated
with higher amount of THC (cannabidiol-to-THC ratio of 6:1)
demonstrated sleep improvement.

We did not find a difference between the 2 medications in
the antispastic effect. Spasticity reduction in our paticnts was
achieved by a median dosage of THC of 0.44 mg/kg/d com-
pared to 0.33 mg/kg/d in the Kuhlen ct al study.

Our findings demonstrate that medical cannabis can be
administered over at least a 5-month peniod without severe side
cffects or aggravating existing symptoms. The worsening of
seizures in 1 patient may be related to the reduction of the dose
of clonazepam, or to the natural history of the disease. We did
not find any interaction of cannabis with the underlying med-
ications, including clonazepam. We observed mood changes in
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Multiple Sclerosis

Avidekel Cannabis Extracts and Cannabidiol are as Efficient as Copaxone
in Suppressing EAE in SJL/J Mice
Inflammopharmacology, 2018

This study compared the efficacy of purified CBD, extracts of CBD-rich Avidekel, and Copaxone (glatiramer acetate)
an immunosuppressive medication that is used to alleviate the symptoms of multiple sclerosis (MS).

Study Population: Lab mice
Strain Used: Avidekel
Key Results:
e CBD and Avidekel extracts are as efficient as Copaxone in alleviating the symptoms of EAE (animal
model of brain inflammation) in lab mice; thus,
e  Avidekel may be useful in the treatment of MS symptoms

]
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Tourette Syndrome

Single Center Experience with Medical Cannabis in Gilles de la Tourette Syndrome
Parkinsonism and Related Disorders, 2018

This study was conducted to assess the response and benefits of using cannabis to treat Tourette Syndrome.

Study Population: 42 patients with Tourette Syndrome

Strain Used: Erez

Key Results:
e  The mean ranking of efficacy was 3.85 out of 5, indicating a positive response to medical cannabis
e  DPatients reported reduction in tic severity, better sleep, and improved mood

86



87



88



89



Autism Spectrum Disorder I

Cannabidiol-Rich Cannabis in Children with Autism Spectrum Disorder and Severe

Behavioral Problems
Journal of Autism and Developmental Disorders, 2018

A retrospective study assessing the tolerability and efficacy of CBD-rich cannabis in children with
ASD.

Study Population: 60 children with ASD and severe behavioral problems
Strain Used: Avidekel and other CBD-rich cannabis oil at a 20:1 (CBD:THC) ratio
Key Results:
e  Considerable improvement was reported in behavior (61%), communication (47%), and anxiety (39%),
after at least 3 months of cannabis treatment
e 33% of children reduced their other medication doses and 24% stopped taking medications altogether
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Autism Spectrum Disorder II

Real Life Experience of Medical Cannabis with Autism: Analysis of Safety and Efficacy

Scientific Reports, 2019

This observational study assessed the safety and efficacy of medical cannabis for the treatment of autism
spectrum disorders (ASD), analyzing the change in symptoms after six months of using our CBD-rich cannabis

oil.

Study Population: 188 children with ASD; 93 completed the follow-up survey at six months

Strain Used: Avidekel, at a 20:1 (CBD:THC) ratio
Key Results:

90.2% of patients reported an improvement in symptoms after six months treatment
Symptoms improved included depression (100%), restlessness (89.8%), rage attacks (89%),
anxiety (88.8%), seizures (84.6%), agitation (83.8%), tics (80%), digestion problems (62.5%),
constipation (62.5%), sleep problems (58.6%), and more

Good quality of life was indicated by 31.1% of patients at intake; by 66.8% at six months
Patients reported improvement in sleep, positive mood, and ability to dress and shower
independently

34.3% of patients decreased medication consumption, including antipsychotics, antiepileptics,
antidepressants, hypnotics, and sedatives

20% of patients stopped taking antipsychotics

Cannabis appears to be a well-tolerated, safe and effective option to relieve ASD symptoms
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Fibromyalgia

Safety and Efficacy of Medical Cannabis in Fibromyalgia

Journal of Clinical Medicine, 2019

This observational study investigated the characteristics, safety, and effectiveness of medical cannabis therapy
for fibromyalgia. Patients studied were referred to cannabis after receiving traditional treatment for at least a
year without improvement. The change in symptoms and quality of life was measured after six months of

treatment.

Study Population: 367 patients with fibromyalgia; 211 completed the follow-up survey at six months

Strains Used: Avidekel, Alaska, and other Tikun Olam strains
Key Results:

81.1% of patients reported overall treatment success - defined as experiencing at least moderate
improvement in their condition without serious adverse effects

73.4% of patients reported improved sleep; 13.2% reported their sleep problems were fully relieved
80.8% of patients reported improved depression-related symptoms

61.9% of patients reported their quality of life (QOL) to be “good or very good,” whereas only 2.7% of
patients rated their QOL at this level prior to beginning treatment; QOL components include appetite,
sleep quality, and sexual activity

Overall pain intensity reduced from a median of 9.0 at baseline to 5.0 after six months

22.2% of patients stopped or reduced their dosage of opioids; 20.3% reduced their dosage of
benzodiazepines
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Symptoms Relief

Symptoms Relief Among Tikun Olam Patients Treated with Medical Cannabis

A retrospective cohort study investigating the effect of cannabis on specific symptoms, such as pain, insomnia, lack of
appetite, fatigue, and spasticity, in patients who commenced treatment with medical cannabis at Tikun Olam between
2009 - 2016.

Study Population: 1,338 medical cannabis patients who completed a survey before and after six months of
treatment
Strains Used: Various Tikun Olam strains
Key Results:

o  After at least six months of cannabis treatment, 94% of patients reported improvement in their
condition
Most patients experienced pain reduction and many reported improved sleep, mood, and appetite
Bowel activity, concentration, and sexual function were improved by some
62% of patients reduced their medication consumption
Most patients did not experience side effects from the treatment, and of those who did, dizziness and
dry mouth were the most common reported
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Symptoms Relief Summary

142



143



Meta-Analysis
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