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Cannabidiol in Medical Marijuana
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Xk (Cannabis) ff A~

Introduction of cannabis



X A8 B % 35 (Terms related to cannabis)

* K4k (Cannabis) © FAYE 0 @b e 6 O KRB R KRR 0 B LA 27005 S AR Bl A R KR A B

7’?‘ (A genus of flowering plant with several recognized species such as sativa and indica. This plant is widely
distributed and perhaps one of the oldest plants cultivated for human use. Its use had been described in Chinese
pharmacopeias even around BCE 2700 for a number of medicinal indications by Emperor Shen Nung)

e X Ek (Marijuana) o LR AG K FREE B AL (A dried mixture of cannabis leaves and flowers)
« ZEF KAk o Bk 49 KR KR E 5 (Use of cannabis or cannabis product for medical purpose)
(Medical matijuana)
* jk (Hemp) « MW RKREBHT LT HEE SR EWE KR A Y F KR = (The hearty fibers in the

stalk and stems of the plant Cannabis sativa L. It contains minimal amounts of THC and low levels of CBD)

};ﬁ’\?]fﬁ 5}5] & 'g‘ﬂlﬁ'— A {3\"5’]‘ ,@;\%\ﬁ(} X };ﬁ’\%{ (Obtained from the seeds of the hemp plant and contains a

negligible amount of cannabinoids)

AR M 69 L BAF » <A &, K BB (Obtained from the flowering portion of the hemp plant and does
not contain THC)

BT K }ﬁﬁ%ﬂl#ﬁ] » T RE S B v &, K BREY (It contains concentrated cannabis extract and may
have a high THC concentration)

MRRFHELBIEEAN LT ats 1) 881004 g A & £ GILENE SHHHE K
A BEeWERKRRARYZRAZE > 2) NEEXRKRAARANEE LR XKRFET
B4 L0 3) SRKRELRRE B+ S F R E RN A KR E B Molecules

that interact with cannabinoid receptors. There are over 100 naturally occurring chemicals or phytocannabinoids
including THC and CBD. Endocannabinoids are produced in the body and target the receptors. Synthetic
cannabinoids are produced in the laboratotry and mimic the phyto- or endocannabinoids)

* kil (Hemp oil)

* XA =m & (CBD oil)

e X kg (Cannabis oil )

* X k% (Cannabinoids)

Samanta D. Pediatr Neurol 2019; 96: 24-29
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Cannabis Sativavs Cannabis Indica




A

Cannabis Sativa

Origin
Cultivation
Plant
features

Bud features

Treats

Popular
Stains

hF KR vs BF B Kk
Cannabis Sativavs Cannabis Indica #

Equatorial climates such as Thailand,
southern Africa, and Mexico

60-90 days to flower, good for outdoor
grows in warm climates

Tall, slim plants
Long, thin, light green leaves

Lighter weight with subtle fruity
aromas, sometimes hints of red and
orange

Creative blocks, lack of focus,
depression, fatigue

N/ VN

Sour Green Ampnecia
Diezel Craok Haze

Origin
Cultivation
Plant
features
Bud
features

Treats

Popular
Stains

Cannabis Indica

Mostly central Asia and the Indian
subcontinent

45-60 days to flower, higher yields, good
for indoor grows

Short, sturdy, and bushy plants
Short, wide, dark green leaves

Dense with pungent aromas, sometimes
purple

Insomnia, chronic pain, anxiety, loss of
appetite

v W W

Purple Granddaddy Northern
Kuzh Purple Lights




\

Cannabis Sativa Cannabis Indica

F B AP 48 2 % high (Head high) [ 4

#) 3% (Stimulating)

& X4 A (Daytime use) | ¢

B & (Alertness)

B B ko B (Uplifting and euphoria)
£ 3% 7 (Creativity)

4 iR 2 % (Ease depression)

12 ik & 7 (Boosts energy)

5 CBD 4% (High CBD level)

A KR vs B B KR

Cannabis Sativavs Cannabis Indica

4 8% high (Body high) [
ﬁif’ﬁ (Relaxing)
& 1€ F (Nighttime use)

AR A 457 (Acts as a sedative)

4 iR 9% (Relives pain)
) 2 #& (Stimulates appetite)

H gy AR, (Sleep aid)

5 THC4A+% (High THC level)

-4




Y KR F IR S
Chemical structure of the main phytocannabinoids
T A9-THCA

ABTHC | [ AS-THCV

AS-THC

HaC

HaC
o O
H3C HaC HaC
A°-Tetrahydrocannabinol (A°-THC) A®-Tetrahydrocannabinol (A%-THC) A’-tetrahydrocannabivarin (A’-THCV)
Ag-letrahydrocannabinolic acid (Ag-THCA)
R’ =COOH;R” =H Dz-THCA A OH
R’ =H; R”=COOH D-THCA B Cannabichromene (CBC)
CH,
fHe ™ CBG CBN

h O [
HO
| HsC

O

CH, HO HsC CHs HsC
Cannabigerol (CBG) Cannabinol (CBN)

Cannabidivarin (CBDV)

Cannabidiolic acid (CBDA)

Cannabidiol (CBD)

1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527; Pisanti S et al. Pharmacol Ther 2017;175:133-150




EZH Y K RFE IR
~ ALY KR -
Chemical structure and key information of the main phytocannabinoids
- Psychotropic (intoxicating) plant cannabinoids -

CH3 CH3

CH,

A8-THC CBN

O [
H3C O
(o)

A%-THC
on VY E KRB

HsC

H4C

HaC H.C
A’-Tetrahydrocannabinol (A’-THC) A%-Tetrahydrocannabinol (A®-THC) Cannabinol (CBN)
A°-THC (A®-Tetrahydrocannabinol) CBN (Cannabinol)
* Primary psychotropic ingredient * An artefact resulted from * A product of A°-THC oxidation
of Cannabis isomerization of A>-THC  Weak CB1 agonist and CB2
 Most abundant in drug-type * Minuscule in Cannabis partial agonist
plants
e Partial agonist at CB1 & CB2
receptors
* Activates TRPA1 & PPAR-y

1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527; Pisanti S et al. Pharmacol Ther 2017;175:133-150



E B RIRF IR LA
- AEtaAr (JF F F) M KAk -
Chemical structure and key information of the main phytocannabinoids
- Non-Psychotropic (non-intoxicating) plant cannabinoids -

CHy CH,
AS-THCV G o CBG
B N
E:' HO
Hzc4=\
cH, HO HyC HsC CHs
Cannabidiol (CBD) A’-tetrahydrocannabivarin (A’-THCV) Cannabigerol (CBG)

CBD (Cannabidiol) e A3-THCV (A°-Tetrahydrocannabivarin) | * CBG (Cannabigerol)
* A major non-psychotropic cannabinoid ¢ Abundant in Pakistani hashish * A potent TRPMS8 antagonist
* Most abundant in fiber-type plants e A-THCV antagonizes A°-THC at low  TRPA1, TRPV1 and CB agonist
* Not specific antagonist of CB1 & CB2 dose (< 3mg/kg) * AEA reuptake inhibitor
* Inhibitor of AEA uptake metabolism * As a CB1 agonist at greater doses (10
mg/kg)

AEA: anandamide

1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527; Pisanti S et al. Pharmacol Ther 2017;175:133-150



E B RIRF IR LA
- AEtaAr (JF F F) L KAk -
Chemical structure and key information of the main phytocannabinoids
- Non-Psychotropic (non-intoxicating) plant cannabinoids -

C
e A3-THCA
/
HsC
(0]
AN
H.C Ag-telrahydrocannabinolic acid (Ag-THCA)
: CH,  HO' OH R’ =COOH; R” = H D’-THCA A
Cannabidivarin (CBDV) Cannabichromene (CBC) R’ =H; R”=COOH D-THCA B Cannabidiolic acid (CBDA)
CBC e A°-THCA
(Cannabidivarin) (Cannabichromene ) (A®-Tetrahydrocannabinolic acid) (Cannabidolic acid)

* Unknown mechanism e CBC with A%-THC, the major e A°-THC has 2 acidic analogs: * CBDA is the main component
cannabinoid in freshly harvested A°-THCA A and A°-THCA B of glandular hairs (up to 15%)
dry-type material e A%-THCA is a potent TRPA1 * Selective inhibitor of COX2

e CBCis ™ 2.5 X more toxic than agonist and TRPMS8 antagonist ¢ TRPA1 and TRPV1 agonist
A°-THC * TRPMS antagonist

* Potential TRPA1 agonist

* Inhibitor of AEA reuptake

AEA: anandamide 1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527; Pisanti S et al. Pharmacol Ther 2017;175:133-150



CBD

EA5AY (AR P B M KR 09 o T 8%

Proposed molecular mechanisms of the actions of non-psychotropic (non-intoxicating) phytocannabinoids

Antagonist of CB1/CB2 agonists

CB2 inverse agonist

FAAH inhibition

Anandamide reuptake inhibitor

GPR55 antagonist

Positive allosteric modulator at al and alp glycine receptor
U opioid receptor ligand

Positive allosteric modulator at p and 6 opioid receptors
TRPA1 agonist

TRPMS8 antagonist

TRPV1 agonist

TRPV2 agonist

Adenosine uptake competitive inhibitor

PPARYy agonist

5-HT1A agonist

Antagonist of the putative abnormal-CBD receptor
Regulator of intracellular [Ca2+]

T-type Ca2+ channel inhibitor

Suppression of tryptophan degradation
5-Lipoxygenase inhibitor

15-Lipoxygenase inhibitor

Phospholipase Az modulator

Antispasmodic effects

Anti-inflammatory effects

Reduce FAAH expression in the inflamed intestine
To be determined

To be determined

Relief chronic pain after inflammation or nerve injury
To be determined

The effects occurs at very high concentrations
Analgesic effects

Analgesic effects

Antipsychotic and analgesic effects

The effect is shared by A>-THC and CBN
Anti-inflammatory effects

Vasorelaxation and fibroblast stimulation
Antischemic and anxiolytic properties

CBD attenuates the vasodilator response to anandamide
Neuroprotective and antiepileptic properties
Nociception and antiepileptic effects

Role in pain, inflammation and depression

CBD decreases 5-lipoxygenase in tumor tissues
Anti-atherosclerosis

Anti-inflammatory effects
1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527



AT AY (GE P E) M KR & 09 0 T 3%

Proposed molecular mechanisms of the actions of non-psychotropic (non-intoxicating) phytocannabinoids

* Phytocannabinoids M * Pharmacological relevance

o A’-THCV e (CB1 antagonist * Increases central inhibitory neurotransmission — with a therapeutic
potential in epilepsy

* (CB2 partial agonist Stimulates mesenchymal stem cells

* CBG * (CB1 and CB2 partial agonist * To be determined
* Anandamide reuptake inhibitor * To be determined
* TRPA1 agonist * Analgesia
* TRPV1 agonist * Analgesia

* TRPMS8 antagonist Analgesia and treatment of prostate carcinoma

* Phospholipase A2 modulator CBG reduces PGE2 release in human synovial cells

* CBC * TRPA1 agonist * Analgesia
* Anandamide reuptake inhibitor * To be determined
* A%-THCA * TRPA1 partial agonist * Analgesia
 TRPMS8 antagonist * Analgesia
e CBDA * TRPA1 partial agonist * Analgesia
* TRPV1 agonist * Analgesia
 TRPMS8 antagonist * Analgesia

e  COX-2 inhibitor To be determined

1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527
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Mechanism of action of cannabidiol (CBD) for human diseases



Xk — & (CBD; cannabidiol )
Cannabidiol (CBD)

* A major non-psychotropic (non-intoxicating) cannabinoid
e 1940, first isolated by Adams and coworkers
* 1963, structure and stereochemistry determined by Mechoulam and Shvo

4
CH,

CH
'

Izzo AA et al. Trends Pharmacol Sci 2009;30:515-527; Atalay S et al. Antioxidants 2020,;9:21



Xk =B (CBD; cannabidiol ) £ 4m i IE 4 % 25 69 £ 24 A
Major effects of CBD on several membrane receptors

ROSPTOdUCtiOU and Reduction in ROS paradoxical anticonvulsant and antidepressant and .

pro-inflammatory generation, TNF-a analgesic anti-inflammatory anti-inflammatory anti-inflammatory

responses (TNF-a) secretion effect effect offect effect

CB1 cB2 | TRPVI || TRPV2 | | TRPAL || TRPM8 | GPRSS GPR3  GPR6  GPRI2 | 5-HTy, Ao cell
membrane
anti-inflammatory effect >
antioxidative effect PPARYy
\ nuclear
PPAR membrane
Y
DNA expression
PPARypromoter
sequence

* AEA, anandamide; 2-AG, 2-arachidonoylglycerol; FAAH, fatty acid amide hydrolase; AMT, AEA membrane transporter; ROS, reactive oxygen species;

Ub, ubiquitin; p65, transcription factor NF-kB; Nrf2, nuclear factor erythroid 2-related factor 2; ARE, antioxidant response elements.
Blue arrows indicate agonist activity; red arrows indicate antagonist activity; dashed blue arrows indicate weakly agonistic activity;
green arrows indicate endocannabinoid agonist activity; grey arrows indicate chemical and biological effects

Atalay S et al. Antioxidants 2020,;9:21



Xk =8 (CBD; cannabidiol ) fL # 3 4 A A1k
Direct antioxidant effects of CBD

&

Pro-oxidant

Direct antioxidant effects of CBD

Transition Free radical
enzymes metal ions chain
activity chelation reactions

(NOX, XO) interruption
1 ’
ROS generation

Closed arrows indicate reducing effects
Opened arrows indicate inducing action

Antioxidant Micronutrients Non-enzymatic Oxidative
enzymes supporting antioxidants modifications of
activity antioxidant level lipid, protein, DNA

(Cu, Zn, Mn-SOD) activity level (GSH)
(Zn, Se)
* transcriptional
level
*  expressional

and post-

translational

level

r

Antioxidative defence

Atalay S et al. Antioxidants 2020,;9:21



Kk =8 (CBD; cannabidiol ) A [ 3% 3 BAL R oz R AE F

Indirect antioxidant and anti-inflammatory etfects of CBD

Direct antioxidant
effects of CBD

Closed arrows indicate inhibition
Opened arrows indicate activation

Indirect effects of CBD

\/

Anandamide level

N

CBl1 receptor CB2 receptor

/

ROS and TNF-a generation

Atalay S et al. Antioxidants 2020,9:21



Kk — B (CBD; cannabidiol ) 49 % & 5y 22 324k A
Multifaceted pharmacological effects of CBD

AP 4R R

B R

RV E G A B kR iB AR

DRV IE G dm e K

AL o AR

Pisanti S et al. Pharmacol Ther 2017;175:133-150



Kk =By (CBD; cannabidiol ) & Z& 324k A
CBD pharmacological effects

P HE AP 48 2 45 (CNS)

AR AV 48 A L VA Sk (Extra-CNS)

o [F2% 5% £ (Alzheimer’s disease)

e 47 K JE (Parkinson’s disease)

o %M AL E (Multiple sclerosis)

* %4 (Epilepsy)

o = THEFE %5 (Huntington’s disease)
© ki B A MG
* &J& (Pain)
o £ 8 (Anxiety)

e 2% (Depression)

= (Hypoxia-ischemic injury)

k&% (Cancet)

»Z.,3 (Nausea)

%K 9% 95 (Inflammatory diseases)
JEGEPER] g7 R (Rheumatoid arthritis)

B2 (Infection)

= R MG JE (Inflammatory bowel and
Chron s disease)

3 1 2 J& 95 (Cardiovascular diseases)
¥ Jkm a5 (Diabetes complications)

Pisanti S et al. Pharmacol Ther 2017;175:133-150
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Proposed mechanism of action of CBD in epilepsy



Kk =8 (CBD; cannabidiol ) A [ 3% 3 BAL R oz R AE F

Indirect antioxidant and anti-inflammatory etfects of CBD

Direct antioxidant
effects of CBD

Closed arrows indicate inhibition
Opened arrows indicate activation

Indirect effects of CBD

\/

Anandamide level

N

CBl1 receptor CB2 receptor

/

ROS and TNF-a generation

Atalay S et al. Antioxidants 2020,9:21



KT A& Jm T 8w EGABA

Cannabinoids on Neurological Diseases with GABA Involvement

Presynaptic

anwe""
—————

° ° calcium
1 . channel
CB1 ¥ CB2 N e @ GABA

other
channels

Postsynaptic

Cifelli P et al. Int J Mol Sci 2020;21:723
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Proposed multimodal mechanism of action of CBD in epilepsy

Other
pathways

Anti-
inflammatory
pathways

Excitatory
Pre-synaptic

Neuron GPR55

receptors

Intracellular
Cat+ I

......

) ' pro-mflammato/ry i
G Neuroexcitability . F—pathways o

2 4
=
...__“- o s —
lVesicuIar release ° °. "
Extracellular °°° . i .-._p& B
Adenosine 0%0° .o % LA © 5o
°o° o,o 000 ::°o (L S channels
00 (] °:"
—

adenosine

R
ol

Ay oy
(%)
At

l Excitatory neurotransmission

l Seizure activity

@ adenosine

' adenosine A1 receptor
® calcium Post-synaptic
o glutamate

Neuron * endoplasmic reticulum
W glutamate receptor

Gray RA and Whalley BJ. Epileptic Disord 2020; 22 (Suppl 1): S$10-515
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Pharmacological actions of non-psychotropic (non-intoxicating) cannabinoids

antispasmodic
vasorelaxant

neuroprotective )

/Oee‘
4y

‘
CQ*’:

antipsychotic TRp 4 /
V1 (*
)

anxiolytic CB,(+) 5- HT;a(+)

anti-ischemic

bone-
stimulant

antiproliferative

antispasmodic

/.

antiproliferative

antiproliferative

anticancer antipsoriatic
A antiemetic
% antidiabetic
A 2+ . .
% [Ca2*];t intestinal
fx/ ROS! anti-prokinetic
C82(+) ¥
i AN analgesic
Id-1) \QV‘P
4 x)
AL
G’b" ““9\1
bone-stimulant
Adenosine

antibacterial

TNF'(LL Uptake l

Bone-

bone- y stimulant

stimulant J anti-
antimicrobial

Y inflammatory
analgesic

antiproliferative

antibacterial

— anti- inflammatory
Teells

CB Immunosuppressive

™ anorectic

V3 bone- stimulant

antiepileptic

I1zzo AA et al. Trends Pharmacol Sci 2009;30:515-527
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CBD production, biosynthesis, metabolism,
and pharmacokinetic characteristics



X . — & (CBD; cannabidiol ) &4 2 ~ &% ~ X 2

CBD production, biosynthesis, and metabolism

Capitate
glandular

Trichomes
GW Pharmaceuticals

Hemp field
University .
of Kentucky A Pre Ors
Cannabis flower 6w Pharmaceuticals -
OH OH 0OPO,0PO,
. COOH COOH
| -+
- Geranyl phosphate: olivetolate geranyltransferase
H
Olivetolic acid (5-pentyl resorcinolic acid) Geranyl pyrophosphate
Cannabigerolic acid OH

Pure CBD crystals

i OH
CBDA synthase '// 3 Hepatic ‘

metabolism O

7-hydroxy-cannabidiol

Decarboxylation
via heat, light,
or aging

Strong acid

[
(in vitro only)

Cannabidiolic acid Cannabidiol
Delta-9-tetrahydrocannabinolic acid

synthase (THC)

Russo EB. Trends Pharmacol Sci 2017;38:198-201



Kk =B (CBD; cannabidiol ) #) 84 %)y /) & 4725

Pharmacokinetic characteristics of CBD

Absorption * Bioavailability ~ 6% * Minimal absorption

* Thax 90-120 min * Extensive first-pass metabolism through CYP3A4

e Oral oil formulation e Substantial variability between patients, > 4-5-fold with a fat-rich meal
Distribution ¢ Protein binding 94-99% e Variability in free fraction?

e Vd 20-40.000 L! e Displacement in interactions ?
Metabolism <+ CYP3A4, CYP2C19 e Strong enzyme-inhibiting properties, PGP? Active metabolite, 7-OH-CBD

« UGT1A7, UGT1A9, UGT2B7
* ty/, 24-60h

Excretion * Faeces, urine
* Unchanged 12%

Landmark CJ and Brandl U. Epileptic Disord 2020; 22(Suppl):516-522



Drug interaction

e Additive ( 1+ 1 =2)
e Synergistic( 1+ 1> 2)
e Antagonistic(1+1<2)



Xk — B (CBD; cannabidiol ) 494X, 25t
Metabolism of CBD

CBD-glucuronides

UGTs

=

N\

Excetion
urine/faeces

Cannabidiol

CYP2C19

7-OH-CBD

Active

metabolite! | Interactions:

l

CYP3A4

7-O0OH-CBD

/

Pharmacogenetics:
Polymorphisms exist,
CYP2C19*2/*3

2% caucasian, 20-25% of
Asian are PM (de Leon, 2013)

Inducers in both steps, inhibitors
2C19 (stiripentol/felbamate/
VPA?), phenytoin and oxcarb/
esli inducer+inhibitor...

7-hydroxy-CBD (7-OH-CBD) is an active metabolite
Carboxylic acid (7-O0OH-CBD) is regarded as an inactive metabolite

Landmark CJ and Brand| U. Epileptic Disord 2020; 22(Suppl):S16-522
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5] A X

KR = B3 188 TR B2 69 BE Y &) Sy B AR
Pharmacokinetic interactions with AEDs

Enzyme inducers
Increase CL
) Carbamazepine, phenytoin
%)  (oxcarbazepine,
phenobarbital)

Enzyme inhibitors
Decrease CL
2 Valproate, oxcarbazepine,
felbamate, stiripentol,
cannabidiol

@A) E

#1232 Affected AEDs

Lamotrigine, clobazam,

lacosamide, perampanel
and others...

Handling
Ask the patient: Efficacy/tolerability/toxicity
Increase or decrease the dosage accordingly
based on TDM measurements

CL: clearance

Landmark CJ and Brand| U. Epileptic Disord 2020; 22(Suppl):516-522
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Pharmacokinetic interactions with CBD

KM

E AN

CYP2(C9, 2C19,
2D6, 3A42

By A £ AR A F G AL AR A
PR E R B TS

+CLB-

CLB increase

L R2L10

ENZYME INHIBITIOY@\ \

Desmethyl-CLB
increase up to 5-fold

7-OH
CBD

Sesame 0il??

AST, ALT increase when used
with VPA as markers of toxicity

Kk =B e b e 358 T A&

Gaston 2017, CBD up to 50 mg/kg, Geffrey 2014 CBD 25 mg/kg

1% AT 7 e £+

Landmark CJ and Brand| U. Epileptic Disord 2020; 22(Suppl):516-522
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Potential drug interactions

Moderate or strong inhibitor Amiodarone, Erythromycin, These can increase CBD plasma concentration

of CYP3A4 or CYP2C19 Fluconazole, Verapamil (4 4 4%), etc

Strong CYP3A4 or CYP2C19 e Rifampicine  These can decrease CBD plasma concentration

inducer

Substrates of UGT1A9 * Diflunisal, Propofol, Fenofibrate e CBD can inhibit the enzyme activity and increase the
concentration of dosage of substrates

Substrates of UGT2B7 * Gemfibrozil, Lamotrigine (& %r1%), e CBD may inhibit the enzyme activity and increase the

Morphine, Lorazepam concentration of dosage of substrates

Clobazam e Level of the active metabolite of clobazam (N-
desmethylclobazam) may increase by 5 fold, a potential for
added benefit with an increased risk of side effects

Substrates of CYP2C8 * Montelukast * CBD may inhibit the enzyme activity and increase the
concentration of the substrates

Substrates of CYP2C9 * Phenytoin (& & 1%) * CBD may inhibit the enzyme and increase the
concentration of the substrates

Substrates of CYP1A2 e Theophylline, Caffeine e CBD may induce or inhibit the enzyme activity, and
increase or decrease of the dosage may be necessary

Substrates of CYP2B6 e Bupropion, Efavirenz e CBD may induce or inhibit the enzyme activity, and

increase or decrease of the dosage may be necessary
Samanta D. Pediatr Neurol 2019; 96: 24-29



Kk =B S5 JF) U ) 2 0 B 6 S EAE A

Interactions between cannabidiol and commonly used AED

CBD

2,3 BB AR Ao K AR = BV
(1 CBD dose in children and adults)

\

FRAFE n Kk =By 7| £
(1 CBD dose in adults)

Kk =By m ke 3R 8
(CBD + Valproate)

AED

Yo% zmgE ;| [Topiramate]

¥ st FH#R L | [Rufinamide]

Yo hoigf| EX B E B E; | [N-des-methylclobazam]
% 1k4@ F) €8 s | [Clobazam]

¥ e £ Ae 28 . | [Zonisamide]

¥ &) A -FE E; | [Eslicarbazepine]

FT 8% % £ I+
(Higher AST and ALT levels)

Gaston TE et al. Epilepsia 2017,58:1586-1592
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Dose dependency of etficacy

40
35
30
25
20
15
10

Seizure
reduction LGS

Somnolence Appetite Diarrhoea
decrease

m 10mgkg m 20mg/kg

Landmark CJ and Brand| U. Epileptic Disord 2020; 22(Suppl):516-522
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CBD in the market



Cannabidiol (Epidiolex)

- N 100 ml ’W

* Epidyolex:
\100 mg/mi

Oral solution

iabidiol

Oral use

One 100 m| bottje
Two 1 ml oral s
Two 5 m| oral

yringes with bott|e adaptor
SYringes with hottle adaptor

> _/ ey »




Cannabidiol (Epidiolex), Quick facts
FDA I 7 KA S A2 R 2 RAENE B R 5t F #s A 1% B A A

(FDA-approved indications: treatment of seizures in patients > 2 years of age with Dravet sx or Lennox-Gastaut sx)
JB 548 & 2 % DEA US (drug enforcement Administration) schedule: V
#ccg 1002 %, A#8100cc, EZEH ek, Dosage form: 100 mg/ml oral solution (strawberry flavored)
# 2 Dosing: initial 2.5 mg/kg twice daily (5 mg/kg/d), titrated at weekly intervals to minimum effective dose or
10 mg/kg twice daily (20 mg/kg/d)
AT oh s B % & & A %5 = (Dosage adjustment needed in hepatic impairment)
RERIRAI= 2 (Do not abruptly discontinue)
T VL IR S L — A2 IR B (Administration: administer consistently with or without food)
FREYZIBAER QIERAE ~ FiRg - CYPIA4 & CYP2C19 HE B apH) ) ~ FARAY & F 4737 4] 7]
(Primary drug-drug interactions: clobazam, valproates, CYP3A4 & CYP2C19 inducers & inhibitors, CNS depressants)

AR RREOIERIK BE. RAREARANT ) el B LA

(Common adverse events: somnolence, diarrhea, decreased appetite, elevated hepatic transaminases)

PLEER ERAT At tg BB T EAE > B AR CERFL 3 08 A BRI B AT E/A

(Monitoring: AST/ALT and total bilirubin at baseline and 1, 3, and 6 months after initiation and 1 month following
dosing changes and/or addition of medications affecting liver function

Product distribution: available via limited distribution (i.e., specialty pharmacy)

Manufacturer’s estimated annual list price: USD 32,500
Chen JW et al. Ann Pharmacother 2019;53:603-611



Clinical handling of CBD

Start low (2.5 or 5 mg/kg/day), increase to 10mg/kg after 2 weeks
Review clinical response and adverse effects on 10 mg/kg/day
Remain on this dose if effective

Otherwise increase dose in steps of 5 mg/kg/fay if CBD is well tolerated
Stop at 20-25 mg/kg/day — withdraw CBD if ineffective

Landmark CJ and Brandl U. Epileptic Disord 2020; 22(Suppl):S16-522
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Hepatic impairment

BT o ik &7 ARG TR = B = R’ K EZ %5 2 (Maximum
(Hepatic impairment)| (Starting dose) (Mamtenance dose) recommended dose)

BB B 2.5 mg/kg BID 5 mg/kg twice daily 10 mg/kg twice daily
(Mild) (5 mg/kg/day) (10 mg/kg/day) (20 mg/kg/day)
o 1.25 mg/kg BID 2.5 mg/kg BID 5 mg/kg BID
(Moderate) (2.5 mg/kg/day) (5 mg/kg/day) (10 mg/kg/day)

- 0.5 mg/kg BID 1 mg/kg BID 2 mg/kg BID
(Severe) (1 mg/kg/day) (2 mg/kg/day) (4 mg/kg/day)*

* Higher doses of cannabidiol may be considered in patients with severe hepatic impairment where the potential
benefits outweigh the risks



B R JE (Tabulated list of adverse reactions)

System Organ Class Adverse reactions from clinical trials

Js

o R % (Infections and infestations) % R (Common) o MR FE R BRI A R Z (Pheumonia, bronchitis,
nasophatryngitis, urinary tract infection)

o RI|AEE EHEH (Metabolism and o JEww B (Very common) o A2 &K (Decreased appetite)
nutrition disorders) % B (Common) o  A#K3%hn (Increased appetite)
. ##b s (Psychiatric disorders) + % 2, (Common) RN RER - BEFTA KR BEFA

Irritability, insomnia, aggression, abnormal behaviout,

agitation

o FWIB A % % 7 (Nervous system disorders) Ew 7w B (Very common) ¢ 2 ER Somnolence

% B (Common) o Z8EE ~ L K > 883} Lethargy, drooling, tremor
o vFoR A IR B G B sk Jm (Respiratory, « % JL (Common) * %k Cough

thoracic and mediastinal disordets)

* % % ia &% (Gastrointestinal disorders) Ew % B (Very common) »  JEi8 - vget (Diarrhoea, vomiting)

o  AFJE % Jm (Hepatobiliary disorders) % B (Common) o MFIhaeFs & bt (AST increased, ALT increased, GGT
increased, liver function test abnormal)
« R A T4 (Skin and + % A, (Common) + 7 (Rash)
subcutaneous tissue disorders)
o 4% % (General disorders and * FEwH R (Very common)  «  ##h ~ J8 4% (Pyrexia, fatigue)
administration site conditions)
A% (Investigations) % B (Common) o B¢ F ¥ (Weight decreased)

e JE® % B Very common (=1/10),% B.common (= 1/100 to < 1/10), F % B,uncommon (= 1/1,000 to < 1/100)
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