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Ubersicht

» Geschichtliches

« Cannabis-basierte Medikamente

« |ndikationen

« Endocannabinoid-System (ECS)

*  Wirkweisen Cannabis-basierter Medikamente

« Tetrahydrocannabinol (THC)
« Cannabidiol (CBD)

Leichte kognitive Beeintrachtigung (mild cognitive impairment, MCI),
Alzheimer-Demenz

« Symptomatische Therapie: Tetrahydrocannabinol (THC)
« Neuroprotektion und Entztindungshemmung: Cannabidiol (CBD)
Aktuelle und geplante Studien
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 zlUchtete Cannabis in ihrem
Krautergarten

« ,Physica — Liber simplicis medicinae“
« Cannabis...
 schmerzstillend

» verdauungsfordernd

» zur lokalen Behandlung von Geschwiren
und Wunden

 bei rheumatischen und bronchialen
Erkrankungen

« bei Magenbeschwerden und Ubelkeit

I Medizinische Hochschule

Hannover



& Stiftung
— Juliusspital ——

Wiirzburg

xtr.Cannabis in

M-I I-I Medizinische Hochschule

Hannover



Aufbewahrungsflaschen fur I
Cannabis um 1900

Masuracronso_ MAY 25 33
ARDIZED (py unv-mw’::;;:;“m
SEDATIVE AND
i Acid cvacuation of s0msA T
" ol (04 <

o
AMERICAN wnw.wl,a’;: b
1380 el 3

302062

E,DAVIS &%

3

Medizinische Hochschule
Hannover




Cannabis sativa

Inhaltsstoffe: > 500
Cannabinoide: > 115

Wichtigste Cannabinoide:

— Delta-9-Tetrahydrocannabinol (THC)
— Cannabidiol (CBD)

— Cannabichromen (CBC)

— Cannabigerol (CBG)

— Cannabinol (CBN)

— Andere

Andere Bestandteile: Stickstoffverbindungen, Aminosauren, Proteine, Zucker,
Hydrocarbone, Alkohole, Fettsauren, Ester, Terpene, Flavonoide
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Cannabinoid-haltige Arzneimittel

Substanz Inhaltstoff BtM-pflichtig Fertig- Rezeptur-
arzneimittel arzneimittel
: : Marinol® (USA) :
Dronabinol Tetrahydrocannabinol (THC) Syndros® (USA) Dronabinol
Nabilon Nabilon + Canemes® -
(Kapseln)
Nabiximols Cannabisextrakt standardisiert ) Sativex® (Spray) )

auf THC:CBD (1:1)

Cannabisextrakte

standardisiert auf THC:CBD

Ca. 70 Vollextrakte

Cannabisbliten

Bliten standardisiert auf THC und

Ca. 800 Sorten

CBD
Cannabidiol Cannabidiol (CBD) - - CBD
CBD-Gehalt: 98% Individuell in

CBD(-Extrakt)

THC-Gehalt < 0,2%

Epidyolex®

Apotheke herstellbar
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Gesicherte Indikationen: Zulassungen

Indikation Substanz Zulassung

Therapie resistente Spastik bei Multipler Sativex® (Nabiximols, D, >20 weitere
Sklerose (MS) Cannabisextrakt THC:CBD=1:1) européaische Lander

Ubelkeit und Erbrechen unter Canemes® (Nabilon, THC- Deutschland und
Chemotherapie bei Tumoren Analogon) andere Lander

Epilepsie: Dravet-Syndrom, Lennox- Epidyolex® (Cannabidiol, CBD) Deutschland und
Gastaut-Syndrom, tuberose andere Lander
Hirnsklerose

Therapie von Anorexie mit Gewichtsverlust Marinol® (THC), Cesamet® USA

bei AIDS (Nabilon) USA

Behandlung von Ubelkeit und Erbrechen Marinol® (THC) USA

bei Chemotherapie in der Krebsbehandlung Cesamet® (Nabilon) USA

Neuropathische Schmerzen Sativex® (Nabiximols) Neuseeland, Canada,
Israel

adjuvante Schmerztherapie bei Sativex® (Nabiximols) Canada

fortgeschrittenen Tumorerkrankungen

Viedizinische Hochschule
Hannover



Gesicherte Indikationen: Zulassungen

Therapie resistente Spastik bei Multipler
Sklerose (MS)

Ubelkeit und Erbrechen unter
Chemotherapie bei Tumoren

Epilepsie: Dravet-Syndrom, Lennox-
Gastaut-Syndrom, tuberose Hirnsklerose

Therapie von Anorexie mit
Gewichtsverlust bei AIDS

Behandlung von Ubelkeit und Erbrechen
bei Chemotherapie in der
Krebsbehandlung

Neuropathische Schmerzen

adjuvante Schmerztherapie bei
fortgeschrittenen Tumorerkrankungen

Sativex® (Nabiximols,
Cannabisextrakt THC:CBD=1:1)

Canemes® (Nabilon, THC-
Analogon)

Epidyolex® (Cannabidiol, CBD)
Marinol® (THC), Cesamet®
(Nabilon)

Marinol® (THC)
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Sativex® (Nabiximols)

Sativex® (Nabiximols)
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USA
USA

USA
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@®CB1

Primarily but not exclusively
in brain and spinal cord

@CB2

Primarily but not
exclusively immune,
hematopoietic, and
adipose cells

@ TRPV1

Blood, bone,
gastrointestinal and
reproductive organs

Mood, cognition,

motor activity, appetite,
pain perception,
neuroinflammation

® CB2

Inflammation

@ TRPV1

Sensation of pain,
inflammation

Curr Rhewmatol Rep {2022) 24119-131
hitps:ifdaiong/10.1007/511 925-03-01065-7

CHRONIC PAIN (R STAUD, SECTION EDITOR}

Cannabis for Rheumatic Disease Pain: a Review of Current Literature

William Benjamin Nowell'© - Kelly Gavigan' ©- Stuart L. Silverman®

Endocannabinoid-System

Fig. 1 Endocannabinoid and other cannabinoid-responsive receptors
involved in mechanisms of pain. As described on the upper left, the
anatomic distribution varies for cannabinoid receptors 1 and 2 (CB1
and CB2) and the capsaicin receptor (TRPV1), which is responsive
to cannabinoids. The physiologic effects of cannabinoids at these
receptors vary as well, as described on the right, with CB1 activation
affecting mood, cognition, motor activity, appetite, and pain percep-
tion; TRPV1 affecting pain sensation; and all three of these receptors
involved in inflammatory responses
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Endocannabinoid-System: CB1, CB2

/oo gy oS + Cannabinoid-Rezeptoren
y \. o + CB1
Presvnaptic \\' ° C B 2

e o © « Endocannabinoide
2 ® T  Anandamid=N-Arachidonoyl-
(& ®.= & ) Ethanolamin (AEA)
R e . 2-Arachidonoyl-Gylcerol (2-AG)
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International Journal of
Molecular Sciences

Review
A Guide to Targeting the Endocannabinoid System in
Drug Design

Adam Stasiulewicz '**{, Katarzyna Znajdek >*, Monika Grudzien ', Tomasz Pawiriski ' and
Joanna I. Sulkowska 245#

ECS COMPONENTS

&

DAG m NAPE
/ CB1/2 \ 5 '
TRPVl
AA + glycerol COX 2 AA + ethanolamine

pros(aglandms

A

and neurodegeneration

1d proliferation

Figure 1. (A) physiological processes and functions that the endocannabinoid system (ECS) takes part in.
In this figure, we gathered probably the most crucial ones in terms of potential therapeutic applications,
described in detail in this review; (B) components of the ECS; (C) simplified biochemical pathways of
the two main endocannabinoids: 2-arachidonoylglycerol (2-AG) and N-arachidonoylethanolamine,
also called anandamide (AEA). Blue shapes depict enzymes associated mainly with 2-AG, pink
ones—with AEA. Green arrows indicate activation of specific receptors by the endocannabinoids.
Abbreviations: 2-AG, 2-arachidonoylglycerol; AA, arachidonic acid; ABHD6/12, a/f hydrolase
domain 6 or 12; AEA, N-arachidonoylethanolamine (anandamide); AMT, anandamide membrane
transporter; CB1/2, cannabinoid receptor type 1 or 2; COX-2, cyclooxygenase 2; DAG, diacylglycerol;
DAGL, diacylglycerol lipase; FAAH, fatty acid amide hydrolase; FABPs, fatty-acid-binding
proteins; GPR18/55/119, G protein-coupled receptor 18 or 55 or 119; HSP70s, 70 kilodalton
heat shock proteins; MAGL, monoacylglycerol lipase; NAAA, N-acylethanolamine acid amidase;
NAPE, N-acylphosphatidylethanolamine; NAPE-PLD, N-acylphosphatidylethanolamine-hydrolyzing
phospholipase D; OEA, oleoylethanolamine; PEA, palmitoylethanolamide; PPAR<y, peroxisome
proliferator-activated receptor y; TRPV1, transient receptor potential vanilloid type 1 channel.
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Wirkungen von THC

Receptors  Ligands

[ I 4\ \ CB1

BN
1 ok \—CB2 c/
Mt

Uthayakumaran K, Sunil M, Ratcliffe EM. Evaluating the Role of the Endocannabinoid System in Axon Guidance: A Literature
Review. Cannabis Cannabinoid Res. 2024 Feb;9(8112—20. doi: 10.1089/can.2023.0138. Epub 2024 Jan 4. PMID: 38174983. M.' I'I ’ . heehul
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Wirkungen von CBD

Cannabidiol (CBD)

I
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I
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CB, CB, TRPVI Mitochondria PPARY  GPRS55  GPR3  5-HT,,
GPR6
GPR12

ZN

t Anandamide } Pro-inflammatory cytokines

4 Anti-inflammatory cytokines

—Pp Agonism
~p Antagonism
- Inverse agonism

~ -« Negative allosteric modulation Neuroprotection

Peres FF, Lima AC, Hallak JEC, Crippa JA, Silva RH, Abilio VC. Cannabidiol as a Promising Strategy to Treat and Prevent Movement Disorders? M I—I
-l Medizinische Hochschule

Front Pharmacol. 2018 May 11;9:482. doi: 10.3389/fphar.2018.00482. PMID: 29867488; PMCID: PMC5958190.
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Diagnose: Demenz versus MCI

Berichtete oder beobachtete kognitive Verschlechterung

Eigen- . Kein Hinweis far ol:.p!ektmerbare : . Ggf. Verlaufsuntersuchung
und Fremdanamnese, kognitive Storung
psychopathologische Syndrom'
Untersuchung, , Hinweis flr eine psychische oder Diagnose
kognitive Kurztestung®, neurologische Erkrankung, nicht Erforderliche spezifische (nicht spezialisiertes
korperliche inkl. ¢ ' aus dem Spektrum der Demenz- | ' Diagnostik und Therapie Setting)
neurologischer erkrankungen
Untersuchun
—

Demenz (Kognitive 'S'tt'jmng mit Alltagsbeein- )

trachtigungen, chronisch, chronisch-progredient) V- a. leichte kognitive Storung

Ggf. neuropsychologische Testung (Differenzialdiagnos- Neuropsychologische Testung (Objektivierung
tik bei leichtem bis mittlerem Schweregrad der Demenz) der leichten kognitiven Stérung) Syndrom- .
| [ Diagnose /
§ - (spezialisiertes
Syndromale Demenz-Diagnose mit Schweregrad (leicht, mittel, schwer), leichte kognitive Storung Setting)

™

*z.B. MMST oder MoCA (insbesondere bei leichter Beeintrachtigung). Abbildung 3: Schematische Darstellung zur Diagnostik. 1) DGN e. V. & DGPPN e. V. (Hrsg.) S3-Leitlinie Demenzen
Version 4.0, 28.11.2023, verfagbar unter: https:/iregister. awmf_org/de/leitlinien/detail/038-013 (Zugriff am 30.11.2023).
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korperliche inkl. ¢ ' aus dem Spektrum der Demenz- | ' Diagnostik und Therapie Setting)
neurologischer erkrankungen
Untersuchun
—

R
trachtigungen, chronisch, chronisch-progredient) V- . leichte kognitive Storung

Ggf. neuropsychologische Testung (Differenzialdiagnos- Neuropsychologische Testung (Objektivierung
tik bei leichtem bis mittlerem Schweregrad der Demenz) der leichten kognitiven Stérung) Syndrom- .
| [ Diagnose /
§ - (spezialisiertes
Syndromale Demenz-Diagnose mit Schweregrad (leicht, mittel, schwer), leichte kognitive Storung Setting)

™

*z.B. MMST oder MoCA (insbesondere bei leichter Beeintrachtigung). Abbildung 3: Schematische Darstellung zur Diagnostik. 1) DGN e. V. & DGPPN e. V. (Hrsg.) S3-Leitlinie Demenzen
Version 4.0, 28.11.2023, verfagbar unter: https:/iregister. awmf_org/de/leitlinien/detail/038-013 (Zugriff am 30.11.2023).
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MCI| — MOCA-Test

Kognitive Kurztests

« Wir empfehlen, einen kognitiven Kurztest
(z. B. MMST, MoCA) bei selbst berichteten
kognitiven Beschwerden — auch auf aktive
Nachfrage — oder anderen Hinweisen fir eine
Demenz nach Einwilligung der betroffenen
Person fur die Objektivierung einer kognitiven
Storung durchzufiihren.?

Empfehlung 17: Empfehlungsgrad: it Stark dafiir (A); Evidenz fiir Sensitivitat, Spezifitat,

positive und negative Likelihood Ratio fir die Diagnose einer Demenz: Hoch S &S, 97 %
(starker) Konsens

MMST: Mini-Mental Status Test; MoCA- Montreal Cognitive Assessment.

S3-Leitlinie

L[E]

MoCA > MMST

« Wir schlagen vor, zur Objektivierung einer
leichtgradigen kognitiven Stérung
wegen hoherer Sensitivitat eher den
MOCA als den MMST einzusetzen.>®

* Es gibt weitere Tests, die in Bezug auf eine
leichte Beeintrachtigung z. B. im Rahmen einer
Alzheimer-Krankheit eingesetzt werden
kénnen. Hierzu zahlt im deutschen
Sprachraum z. B. der DemTect.3-°

Empfehlung 18: Empfehlungsgrad: T Schwach dafiir (B); Evidenz fiir Sensitivitat, Spezifitat,
Positiver und Megativer Pradiktiver Wert, Likelihood Ratios fir die Diagnose von amnestisches
MCI im Vergleich zur klinischen Goldstandard-Diagnose: Moderat &E&S: 90 % Konsens

1) DGN e. V. & DGPPN e. V. (Hrsg.) 53-Leitlinie Demenzen, Version 4.0, 28.11.2023, verfiigbar unter: hitps:/register.awmf.org/de/leitlinien/detail/038-013 (Zugriff am 30.11.2023). 2) Tsoi KK et al. JAMA Intem Med.
2015:175 (9):1450-8. 3) Ozer 5 et al. J Geriatr Psychiatry. 2016;:31(11): 1139-1150 4) Kalbe E et al. Int J Geriatr Psychiatry. 2004;19(2):136-143. 5) Park J, Jeong E, Seomun G. J Adv Nurs. 2018;74(12):2742-2754.
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Biomarker-gestutzte atiologische Zuordnung:
Alzheimer-Pathologie

Biomarker-gestutzte
Diagnostik

Zur Bestétigung einer
Alzheimer-Pathologie

S3-Leitlinie

Liquordiagnostik
» Zum Ausschluss entziindlicher ZNS-Erkrankungen

« Zur Bestéatigung oder zum Ausschluss einer
Alzheimer-Pathologie:

—Verhaltnis AR 449 bevorzugt gegeniber AR, allein
—Verhaltnis AB/pTau oder ABy»/tTau

Bei unklaren
Befunden

Amyloid-PET A FDG-PET
Bei V. a. A Alternative:
Alzheimer- — Perfusions-
Krankheit SPECT

L[5

Zur Erkennung oder zum Ausschluss einer
Alzheimer-Pathologie,

- wenn die Ursache einer Demenz oder
leichten kognitiven Storung unklar ist
— nach Ausschluss reversibler Ursachen

— nach klinischer und neuro-psychologischer
Untersuchung

— PET: nach ggf. Liquor-Biomarkern

- und ein Effekt auf das klinische
Management zu erwarten ist

e

PET: Positronen-Emissions-Tomographie; SPECT: Single-Photon-Emissionscomputertomographie; FDG: Fluordesoxyglukose; AB: f-Amyloid; pTau: phosphoryliertes Tau; tTau: Gesamt-Tau.
Meodifiziert nach: 1) DGN e. V. & DGPPN e. V. (Hrsg.) S3-Leitlinie Demenzen, Version 4.0, 28.11.2023, verfigbar unter: hitps://register.awmf.org/de/leitlinien/detail/038-013 (Zugriff am 30.11.2023).
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Evidenz: Cannabisarzneimittel
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Evidenz: Cannabisarzneimittel

Refanfon — —

Supplementary Figure 18. Forest plot for dementia i —
Cannabinoid Control Std. Mean Difference Std. Mean Difference R — .
Study or Subgroup Std. Mean Difference SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI e — -
=== 9.4.2 Dronahinol vs Placebo Estessy Co
van den Elsen 2015 02217 0.2158 72 27 283%  -0.22[-0.64,0.20] R —_— — ]
van den Elsen 2015h -0.0301 0.2918 23 24 16.4% -0.03 -0.60, 0.54] . R ki | —— . — ]
Valicer 1997 -0.6354 0.3165 12 12 141% -0.64 [-1.26,-0.02) — —
Subtotal (95% CI) 57 58 58.8% -0.27 [-0.57, 0.04] i oty —— — s — - s —
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Test for overall effect Z=1.72 (P = 0.09) I S [
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Tab.3 Positive Effekte der Dronabinol-

therapie bei den erfassten geriatrischen Pa-

H . - - tienten, n=>50
Dronabinol bei geriatrischen e T
: : : vorbestehende tienten mit
SChmerZ- und Palllatlvpatlenten unerwiinschte Verbesserung
Therapiewirkun- | der Symptome
Eine retrospektive Auswertung der gen ::;:;::;:T:""
ambulanten kassenarztlichen Therapie Schwindel % 5
Christoph Wendelmuth' - Stefan Wirz? - Misel Torontali' - Anne Gastmeier' - Al 23 >0
Knud Gastmeier’ Reizbarkeit 23 46
Muskelverspannung | 22 44
Schlaf 22 A4
Ergebnisse. Durch den Einsatz von Drona-  positiv beeinflusst. 26 % der Patienten gaben Tagesaktivitat 22 44
binol erreichten 21 der 40 ausgewerteten  Nebenwirkungen an. Die Ablehnungsquoten Appetit 12 24
geriatrischen Patienten (52,5 %) eine betrugen 38,7 % (Gruppe A) bzw. 10,3 % Depressivitat 1 2
Schmerzlinderung von mehr als 30 9%, (Gruppe B). Benommenheit 9 18
10% der Patienten von mehr als 50%. Im Schwitzen 6 12
Durchschnitt wurden etwa 4 Symptome Obelkeit : P
oder Nebenwirkungen der Vortherapie _
Obstipation 5 10
Spasmen 5 10
Schmerz Unruhe 4 8
https://doi.org/10.1007/500482-019-00408-1 10 weitere vorbe- | 15 30
stehende Sympto-
@ Springer Medizin Verlag GmbH, ein Teil von ::;g:ﬁr Nebenwir-
Springer Nature 2019

I Medizinische Hochschule

Hannover



JOURNAL OF PALLIATIVE MEDICINE
Volume 25, Number 5, 2022

@ Mary Ann Liebert, Inc.

DOI: 10.1089/jpm.2021.0577

Open camera or QR reader and
scan code to access this article
and other resources online.

Palliativmedizin

Integrated Medical Cannabis Consultations
in a Palliative Care Program: Policies, Procedures,
and Progress after Six Years of Practice

David Lazris, BA,' Dhruv Gaur, BAZ Kimberly Curseen, MD.2 Dio Kavalieratos, PhD;*®
Meredith Maxwell, MD * Tammie Quest, MD,® and Ali John Zarrabi, MD?

Abstract

Introduction: Our academic ambulatory palliative care program has counseled, monitored, and certified pati-
ents for cannabis as part of routine palliative care practice for six years.

Objective: We describe the population certified for cannabis and policies, procedures, and medicolegal chal-
lenges in our palliative care clinic.

Methods: We performed a retrospective review of patients, qualifying diagnoses for cannabis certification,
reasons for referral, and number of annual certifications.

Results: Between 2015 and 2021, we certified 1711 patients for cannabis. The most common indications were
cancer (64%), pain (24%), and neuropathy (9%). Other three months in 2021, 28% of new referrals to our prac-
tice were certified for cannabis and 15% of patients were referred explicitly for cannabis certification.
Conclusion: Despite legal and practical challenges to implementing a medical cannabis program, our palliative
care program has fully integrated cannabis as part of our standard outpatient clinical practice.
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Cannabis in Palliative Care: A Systematic Review of (® Check for updates

Current Evidence

Marjan Doppen, MCSc, Stacey Kung, PhD, Ingrid Maijers, MSc, Mary John, MBChB, Harriette Dunphy, MBChB,
Hermaleigh Townsley, MBChB, BMedSc(Hons), Allie Eathorne, Bsc, Alex Semprini, PhD, and
Irene Braithwaite, PhD, MD

Context. Palliative care aims to improve the quality of life in patients with incurable illness. Medicinal cannabis (MC) has
been used in the palliative care setting to address multiple symptoms in patients.

Objectives. To evaluate the full scope of available literature investigating the effects and potential harms of MC on symptom
management and quality of life in palliative care.

Methods. PubMed, Embase, The Cochrane Library and clinicaltrials.gov were searched for eligible articles, published
between 1960 and September 9, 2021, Quality of the evidence was assessed in accordance with Grading of Recommenda-
tions, Assessment, Development and Evaluations. Risk of bias was assessed using the RoB 2 tool for randomised con-
trolled trials and the Risk of Bias in Non-randomized Studies—of Interventions (ROBINS-I) tool for non-randomized
trials.

Results. Fifty-two studies (20 randomised; 32 non-randomised) with 4786 participants diagnosed with cancer
(n = 4491), dementia (n = 43), AIDS (n = 235), spasticity (n = 16), NORSE syndrome (n = 1) were included. The
quality of evidence was ‘very low’ or ‘low’ for all studies, and low for only two randomised controlled trials. Positive
treatment effects (statistical significance with P < 0.05) were seen for some MC products in pain, nausea and vomit-
ing, appetite, sleep, fatigue, chemosensory perception and paraneoplastic night sweats in patients with cancer, appe-
tite and agitation in patients with dementia and appetite, nausea and vomiting in patients with AIDS. Meta-analysis
was unable to be performed due to the wide range of cannabis products used and the heterogeneity of the study
OULCOMES,

Conclusion. While positive treatment effects have been reported for some MC products in the palliative care setting, further

high quality evidence is needed to support recommendations for its use in clinical practice. ] Pain Symptom Manage 2022:64:
e260—e284. © 2022 American Academy of Hospice and Palliative Medicine. Published by Elsevier Inc. All vights reserved.
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Cannabinoids for behavioral
symptoms in severe dementia:
Safety and feasibility in a
long-term pilot observational
study in nineteen patients

Front. Aging- Neurosci. 14:957665.
doi: 10.3389/fnagi.2022.957665

Sophie Pautex'?!, Federica Bianchil**!, Youssef Daali245,
Marc Augsburger®”?, Christian de Saussures,

James Wampfler3, Frangois Curtin?#, Jules Desmeules245¢
and Barbara Broers28#

« N=19

« Offen, unkontrolliert

« Behandlungsdauer: bis zu 13 Monate

« Mittleres Alter = 81,4 Jahre

« Mittlere Dosis: 12,4 mg THC/24,8 mg CBD

TABLE 1 Baseline characteristics.

Residents (n)
Sex (n; %)
Male

Female

Characteristics (Mean + 5D; Range)

Age, vears

Weight, kg

Blood pressure, mmHHg Systolic
Diastolic

MMS

Diagnosis of dementia (n; %)
Alzheimer’s disease

Vascular

Parkinson’s discase
Unspecified

Comorbidities (n; %)
Meurological system disease (of
which epilepsy)
Cardiovascular disease
Gastrointestinal disease
Urogenital system disease
Psychiatric discase
Respiratory system disease

Cthers (including locomator and
endocrine system disease)
Concomitant medications
(Mean + S5I); Range)
Psychotropics, analgesics,
diuretics, laxatives, cardiovascular

system treatments

14

2(10.5%)
17 189.5%)

814 £ 7.7 61-95
61.7 x 8.6, 50.5-76.5

1292 4+ 17.5;
105.0-1a0.0

70.0 + 6.5; 60.0-80.0
14+ 2.4,0-9

11 (57.9%)
4 (26.3%)
1(5.3%)

2 (105%)

4 (26.3%) [3 (15.8%)]

3 (15.8%)
2(10.5%)
2 (10.5%)
1(5.3%)
1(5.3%)
& (42.1%)

T 3-11
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Cannabis THC/CBD 1:2 gegen Schmerzen bel Demenz

TABLE 1 Study drug titration.

Medical cannabinoids for painful

. . . Day | MNumber of drops =~ Number of drops Total drops in the day .
sym ptoms N patlents with severe in the morning in the evening {mg THC/mg CBD) Screening
de me ntia . a ra ndom ized, 1— 0 7 7@s5 mg THC/S mg CED) }7 Patients not included:
. 2 0 7 7 (25 mg THC/5 mg CBD) = - -Not hing eriteria
double-blind cross-over 3 7 7 14 (5 mg THC/10 mg CBD) : | Consent Form signed | Fal o comsen
placebo-controlled trial protocol 14 g ’ 14(5 mg THC/L0 mg CBD) z |
5 7 14 21 (7.5 mg THC/15 mg CBD) Patients included
Federica Bianchi***, Sophie Pautex™’, James Wampfler", 6 7 14 21 (7.5 mg THC/15 mg CBD) Randomization
Francois Curtin™, Youssef Daali***, Jules Alexandre Desmeules* 7 [ 14 [ 14 28 (10 mg THC/20 mg CBD) Allocation to study group
and Barbara Broers** 8 14 ' 14 " 28 (10 mg THC/20 mg CBD) Visit Day 0 Period1 ’—‘—‘
9 14 21 35 (125 mg THC/25 mg CBD) o DssessmentsiAnalysis
- 10 14 21 35 (125 mg THC/25 mg CBD)
Front. Pain Res. 4:1108832. mn 21 21 42 (15 mg THC/30 mg CBD) Visit Day 28 Period |
. - 12 21 21 42 (15 mg THC/30 mg CBD) Group A Group B
doi: 10.3389/fpain.2023.1108832 STHm o s e "fg THOSS rfg CBD) ’
14 21 28 49 (17.5 mg THC/35 mg CBD) Visit Day 56 Period 1
15 28 28 56 (20 mg THC/40 mg CBD) Assessments: Analysis,

Wa 7 days
Visit Day 0 Period 2

Assessments; Analysis
—

Materials and methods: Participants will be patients suffering from severe
dementia associated with pain and behavioral troubles and living in long-term

(s)am g1) sAep 9z aseyd [eyuawnadxyg

Visit Day 28 Period 2
care facilities. We selected five facilities specialized in caring for severely oroup B Group A | o Asmcmens
demented patients in Geneva (Switzerland). A total of 24 subjects will be e
randomized 1:1 to the sequence study intervention/placebo or the sequence *
placebo/study intervention. Patients will receive study intervention treatment or
. i End of treatments
placebo for eight weeks, and then after a one-week wash-out, treatments will Final Visit - Davs Oneerva
s . . . . . A ays servation
be inversed for another eight weeks. The intervention will be a standardized Y o
THC/CBD 1:2 Oil eXtraCt,— and the placebo Will be a hemp Seed Oil The primary Zliudifsfilcwcﬂart of the MedCanDem trial, medical cannabinoids for painful symptoms in patients with severe dementia living in home-care facilities
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Cannabis THC/CBD 1:2 gegen Schmerzen bel Demenz

TABLE 1 Study drug titration.

Medical cannabinoids for painful

. . . Day | MNumber of drops =~ Number of drops Total drops in the day .
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demented patients in Geneva (Switzerland). A total of 24 subjects will be e
randomized 1:1 to the sequence study intervention/placebo or the sequence *
placebo/study intervention. Patients will receive study intervention treatment or
. i End of treatments
placebo for eight weeks, and then after a one-week wash-out, treatments will Final Visit - Davs Oneerva
s . . . . . A ays servation
be inversed for another eight weeks. The intervention will be a standardized Y o
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Review

Understanding the Modulatory Effects of Cannabidiol on

Alzheimer’s Disease

Yinyi Xiong > and Chae-Seok Lim 1-*

Alzheimer’s Disease. Brain Sci. 2021,
11,1211. https://doi.org/10.3390/
brainscil1091211

GPR55-R

Neuroprotection

Neuroprotection Neuroprotection

Antipsychotropic Anti-inflammation Anti-inflammation
effect Antiproliferation
Antimigration

Cognitive process

CH,

Antidepression
Anxiolytic effect Anti-inflammation Antiproliferation
Antidifferentiation

Cognitive process

Analgesic effect Anti-inflammation Anti-inflammation Analgesic effect

Antiapoptosis
Neurogenesis
Cognitive process

Figure 3. Potential biological targets of CBD in AD treatment. Based on the property of each potential receptor target of
CBD and well-known mechanism studies of CBD-mediated therapeutic functions, several potential biological targets of CBD
involved in AD treatment have been proposed, including CB1, CB2, GPR55, 5-HT1 5, TPRV1, A4, PPARs, and opioid receptors.
Black arrows indicate receptors activated by CBD, whereas dotted arrows indicate receptors inhibited by CBD. The therapeutic
roles of CBD mediated by each receptor are listed underneath to provide insights for CBD application in AD treatment.
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Review Alzheimer’s Disease. Brain Sci. 2021,

Understanding the Modulatory Effects of Cannabidiol on  ;; 1511 hups:/ /doiorg/10.339;

. ’ [ ]
Alzheimer’s Disease brainsci11091211

Yinyi Xiong > and Chae-Seok Lim 1-*
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Extracellular

Oxidative damage |
R R R S e S R s ~| AR burden | Cell survival t
Intracellular
SpsBe >
0 \ T pGSK-3p | Whnt/B-catenin 1
Hyperphosphory-

Nucleus \ @

it Nt o1 e T | Cognitive function ‘

Figure 4. Summary of the main findings illustrating the neuroprotective functions of CBD against AD pathology. CBD
can be translocated into the nucleus by FABPs and activate nuclear PPARy to induce gene expression, resulting in a series
of improvements against AB-induced aberrant changes in AD, such as reduced neuroinflammation, oxidative changes,
and apoptosis. In addition, CBD can contribute to the inhibition of hyperphosphorelated tau and activation of Wnt/3-
catenin signaling by recovering Af-induced pGSK-3f3. Finally, the CBD-mediated therapeutic changes facilitate neuronal
survival. In addition, CBD enhances neurogenesis in AD. Overall, both CBD-mediated neuroprotection against A3-induced

pathologies and CBD-mediated increase in neurogenesis might contribute to the improved cognitive function observed

in AD.
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Alzheimer-Erkrankung durch Entzindung bedingt?

The Effect of Chronic Inflammation and
Oxidative Stress on Alzheimer's Disease
Progression: A Systematic Review

Elisa A. Bornemann !, Hari Krishna Kamma %, Mohammad Alabbas >, Mohammad Elashahab 4,

Naushad Abid °, Sara Manaye °, Kaaviya Cheran 7, Chinmayee Murthy &, Sheiniz Giva ,
Sai Sri Penumetcha 7 10

Cureus 17(5): e84057. DOI 10.7759/cureus.84057

Abstract

Alzheimer’s Disease (AD) is known to be the most common type of dementia among older adults. It is
characterized by a gradual decline in cognitive abilities, particularly the deterioration of short-term memory.
The hallmark neuropathology of AD is the accumulation of neurofibrillary tau tangles (NFTs), which consist
of hyperphosphorylated tau protein, as well as extracellular beta-amyloid plaques in the brain. Evidence
suggests that AD is not solely tied to neurological mechanisms, and that other factors, such as
inflammation, can affect disease progression, including systemic inflammation seen in metabolic syndrome
and oxidative stress. We performed a literature review by searching databases and conducting a manual
search of studies regarding the relationship between AD, inflammation, and oxidative stress, following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. After meticulous
scrutiny and the application of inclusion and exclusion criteria to clinically relevant papers, 14 studies were
deemed relevant for this review regarding the effect of inflammation and oxidative stress in relation to AD
and its progression. The findings conclude that there is new evidence supporting the theory that chronic
inflammation plays a significant role in the progression of the disease, which could allow for future
advancements in treatments, diagnostics, and preventive tools for its management. These advancements
could include the implementation and use of biomarkers for inflammation, the use of algorithms to stratify
the disease’s grade, and the use of mineral supplements like zinc. Furthermore, the management of
underlying conditions has been shown to be beneficial in slowing the progression of AD.
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Entzindungshemmer wirksam bei Alzheimer-Erkrankung?
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Entzindungshemmer wirksam bei Alzheimer-Erkrankung?

TABLE 2 Drugssupported by clinical studies resulting from TRAP pipeline

# Reports

# Total included # Positive # Negative
Drug name reports® instats’ reports reports Ccs RS Drug category
Pioglitazone 115 11 11 0 0.923 1 Metabolic
lbuprofen 180 18 17 1 0.900 1 Anti-inflammatory
Indomethacin 118 8 8 0 0.200 1 Anti-inflammatory
Atorvastatin 101 15 14 1 0.882 1 Statin
Pravastatin 41 [ 6 0 0.875 1 Statin
Simvastatin 140 19 17 2 0.857 1 Statin
Estradiol 509 80 65 15 0.805 1 Hormone
Celecoxib 82 8 7 1 0.800 1 Anti-inflammatory
Rosuvastatin 18 3 3 0 0.800 0.995 Statin
Lisinopril 9 3 3 0 0.800 0.987 Cardiac
Vitamin A 73 17 14 3 0.789 1 Other
Valproic acid 83 12 10 2 0.786 1 Psychiatric
Naproxen 77 12 10 2 0.786 1 Anti-inflarmmmatory
Diclofenac 27 6 g 1 0.750 1 Anti-inflammatory
Metformin 146 13 10 3 0.733 1 Metabolic
Testosterone 260 39 29 10 0.732 1 Hormone

*Total number of publications including the drug of interest and the word "Alzheimer.”
"Total number of publications including words associated with reduced risk of AD.
CS, confidence score; RS, relevance score.
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CBD zur Behandlung der leichten kognitiven
Beeintrachtigung (mild cognitive impairment, MCI)

Cannabidiol Ubersichtsarbeit:
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Cannabis and Cannabinoid Research

Volume 8, Number 2, 2023 Open camera or QR reader and
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ORIGINAL RESEARCH

Cannabidiol as a Treatment for Neurobiological,
Behavioral, and Psychological Symptoms

in Early-Stage Dementia:

A Double-Blind, Placebo-Controlled Clinical Trial Protocol

Jessica G, Bartscl’_mi,"l" Lisa-Marie Gref:rv.n.rr:aocri,3:q Amy Montgomery,™ Lon Dortants,"? Katrina Weston-Green,>®
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Abstract
Rationale: The slowing of disease progression in dementia in the early stages of diagnosis is paramount to im-
praving the quality of life for those diagnosed and their support networks. Accumulating evidence suggests that
CBD, a constituent of Cannabis sativa, is associated with neuroprotective, neuroendocrine, and psychotherapeu-
tic effects, suggesting that it may be beneficial to dementia treatment. However, no published human study to
date has examined this possibility. This trial aims to determine whether daily treatment with CBD over a 12-week
period is associated with improved neurobiological, behavioral, and psychological outcomes in individuals living
with early-stage dementia.

Methods: Sixty participants with early-stage dementia will be recruited for a randomized, double-blind, placebo-
controlled clinical trial. Participants will be randomized into either 99.9% pure CBD or placebo treatment condi-
tions and administered two capsules per day for 12 weeks. Participants will commence a 200 mg/day dose for 2
weeks before escalating to 300 mg/day for the remaining 10 weeks. Neuroimaging and blood-based neurcen-
docrine profiles will be assessed at baseline and post-treatment. Psychological and behavioral symptoms will be
assessed at baseline, 6 weeks, and post-treatment. Monitoring of health and side-effects will be conducted
through weekly home wvisits.

Discussion: This study is among the first to investigate the effects of isolated CBD in improving neurcanatomical
and neurcendocrine changes, alongside psychological symptoms, during the early stages of dementia diagnosis.
The outcomes of this trial have the capacity to inform a potential novel and accessible treatment approach
for individuals living with early-stage dementia, and in turn, improve quality of life, prognoses, and treatment
outcomes.

Trial Registration: This trial has been registered with the Therapeutic Goods Administration (CT-2020-CTN-
03849-1v2) and the Australian and New Zealand Clinical Trials Registry (ACTRN12621001364864).

Keywords: dementia; cannabidiol; clinical trial; brain; neurodegeneration; behavioral and psychological symp-

toms of dementia (BPSD); hormones
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CBD, a constituent of Cannabis sativa, is associated with neuroprotective, neuroendocrine, and psychotherapeu-
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The outcomes of this trial have the capacity to inform a potential novel and accessible treatment approach
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Geplante Studie: BrainFit-Cannabidiol (BF-CBD)
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Zusammenfassung

Cannabis-basierte Medikamente

+ THC
.+ CBD
+  THC+CBD

Zahlreiche Indikationen

THC-haltige Cannabis-basierte Medikamente mutmalilich geeignet zur
symptomatischen Behandlung von Demenz-Erkrankten

- Unruhe, Aggressivitat, Reizbarkeit, Schlafstorungen, Angsten, Depression
« Schmerz, Appetitminderung, Ubelkeit

Hochdosierte CBD-Behandlung hat mdglicherweise
antiinflammatorische und neuroprotektive Effekte bei Alzheimer-Demenz
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Cannabinoide zur Behandlung von Demenz?

Ihre Fragen an Prof. Dr. Kirsten Muller-Vahl
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. Sehverlust als Risikofaktor fur Demenz”

Termin: 15.07.2025, 11:00 - 11:45 Uhr

Referent: Dr. Elzbieta Kuzma
« Wissenschaftliche Mitarbeiterin im Albertinen Haus - Zentrum far
Geriatrie und Gerontologie
» Forschungsschwerpunkt auf Risikofaktoren fur Demenz

« Mitherausgeberin des Journal of Alzheimer's Disease
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Friedrich-Alexander-Universitit MEDICAL VALLEY Erlangen " was verbindet. Bayeris":h?s Staatsminis‘erium _fur g
edizinische Fakultdt Fursptivens Met-opelragian Hirnhery Bayerische Demengstrategie Gesundheit, Pflege und Pravention
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