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Background Results
« Cannabidiol (CBD) has been found to exhibit inhibition against * Using the basic model, CBD had a potential to precipitate (@ ... ) .. (8) roee (b)
many CYP450 enzymes in vitro via competitive inhibition on DDIs by inhibiting all major CYP enzymes. (\N\/\/\/\N\/\/\/\N\ N\N\f\/\/\f\/\/\/\A\ \ ~
CYP1A2, 2B6, 2C8, 2C9, 2C19, 2D6, 3A4 and time-dependent . Tpg static mechanistic model showed that CBD could lead to \\
inhibition (TDI) on CYP 1A2, 2C19, and 3A4. severe DDIs with drugs metabolized by CYPs 2C19 and 3A, IR e N
« Since CBD Is a major constituent in medical marijuana, patients and moderate DDIs with drugs metabolized by CYPs 2C9 o e — 1 IR S
drua-drua interactions (DDIS) _ _ o and b) 7-OH-CBD following multiple 750 mg CBD oral ©) A ) e
9 9 ' Table 1. Summary of the basic and static mechanistic model results for CBD administration under fasted conditions. 3 . rem] & — T
* Clinical studies on DDls involving major cannabinoids are Enzyme Type of inhibition  Potential risk AUCR classification from the The PRPK del i dated _ e L
: . e model was validated usin -
scarce due to few FDA-approved products, high costs of per the basic - o J . e O
static mechanistic model : : e %
. . . . . . multiple datasets. All predicted exposure 0
confirmatory trials, and legal and ethical issues with medical model o
cannabis CYP1A2  Reversible and TDI  Yes Moderate parameters (AUC and C__.,) were within muion n + omroe omepaesco | .=
| | o o CYP2B6 Reversible Yes Weak two-fold of the observed clinical values Figure 4. Simulated and observed plasma profile following CBD
« We aim to translate the available in vitro and clinical data by CVP2C8  Reversible Ves el (Figure 3) concomitant administration with of a) Caffeine and b) Midazolam
: : : 9 ' c) Omeprazole d) Norclobazam.
applying a forward stepwise model-based approach using CYP2C9 Reversible Yes Moderate
basic, static mechanistic and dynamic mechanistic CYP2C19 Reversible and TDI _Yes Severe @ by . « CBD increased omeprazole AUCR by 211%
(physiologically-based pharmacokinetic (PBPK)) models to CYPzD6__ Reversible Yes i | L e following a single dose and increased norclobazam
. . . . CYP3A  Reversible and TDI Yes Severe oo 200 0 .
evaluate the magnitude of metabolic DDIs involving CBD. 2 womsmopres 0w AUCR by 206% with repeated doses. CBD did not
. The PBPK model successfully predicted CBD and 7-OH- / e o e significantly inhibit any of the other tested enzymes
Methods CBD systemic exposure in healthy adults following single et 0, (Table 2).
dose intravenous and oral administration (Figure 1) and - - -
_ o | _ (Fig ) Figure 3. Predicted versus observed exposure parameters Table 2. PBPK model predicted magnitude (AUCR) ot CYP-mediated
r multiple dose oral administration (Figure 2). of a) CBD and b) 7-OH-CBD following oral administration of CBD-drug interactions after single and multiple oral dose administration.
Literature Review ascending doses of CBD. .
Intravenous (lV) PBPK Model (a) 0 (©) | Enzyme  Substrate CBD dose Observed Predicted Pred/Obs
e Ll 1 s = S AUCR AUCR AUCR
Collect in vitro inhibition parameters 20mg single IV dose i | $ o N $, . The PBPK del full dicted th _ _
(Competitive: ki TDI: Kaeg, Kinact, KJ) S // N \ e maodel SuCCessiully predaicte e CYP1A2 Caffeine Multiple oral dose of 1.95 1.92 0.98
g oo _— g L00E+01 | E L00E+01 - . ] ]
l l E——— drug Interactions of multiple dose 750 BID for 27 days
: i:::: } | | | | | | : Looco1 | | | | | | | | | : oot | | | | | | | | | admlnlstration Of CBD Wlth Caffelne CYP3A4 MIdaZOlam Mu'“ple Oral dose Of 092 104 113
Basic Model Oral PBPK Model T e T e T e . . 750 BID for 25 days
Fi m e —os = midazolam, and clobazam and single dose _
R, = 1 + Umaxu R, = ! Single and multiple doses of 750 = m— o _ _ CYP2C19 Omeprazole Single oral dose of 3.07 3.11 1.01
T e and 1500mg administration with omeprazole after 640 mg
Potential Risk L Figure 1. Simulated and observed plasma profile following a) CBD single 20 mg optimization of some of the In Vitro CYP2C19 Norclobazam Multiple oral dose of 3.4 3.06 0.9
Ri>1.02 iIntravenous administration b) CBD single 1500 mg oral administration c) 7-OH- S _ 250 BID for 14 d
H2=1.25 CBD following single 1500 mg oral administration under fasted conditions. iInhibition parameters (Figure 4). S or 14 days
St at| c Me Ch ani St| c Mo d el Mo del VeriﬂC ation AUCR: area-under the plasma concentration-time curve ratio in the presence and absence of the inhibitor.
e ( 1 )x ( 1 ) Single dose of 3000, 4500 and : : :
6000mg Conclusion & Future Directions References Acknowledgment
Weak (AUCR < 2)
Severe (AUCR = 5) _ o _ _ _ _ _ o Dr. Cristofoletti received funding from_ 2022
Dynamic Mechanistic DDI Simulations = Although CBD showed inhibitory effect on major CYP enzymes in vitro, it was not evident clinically; except for CYP2C19, all Efe;?;j‘;f_“Mi[;‘;‘;angﬁ;ﬁ‘glOIDLQ(fogggSOF;g‘;;“a_jgg
Model Caffeine (CYP1A2), Midazolam tested CYP enzymes were not significantly (AUCR <2) affected after CBD administration. appropriations, . Ay puslished . findings _and
(CYPSA4) Omeprazole (CYP2CT9). | a The PBPK model for CBD and its active metabolite will be extended further to simulate real-world scenarios including the necessarily represent the. offidal postion of the
PBPK model for CBD and 7-OH-CBD Norclobazam (CYP2C19) Consortium for Medical Marijuana Clinical
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Impact of age, food consumption, and liver and kidney function on the magnitude of DDIs.
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