
Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

1 

Supporting Information 

Evidence of potential drug interactions between Cannabidiol and other drugs: a scoping 

review to guide pharmaceutical care 

Fernanda Dias Nader1, Luis Phillipe Nagem Lopes2, Alice Ramos-Silva3, Maria Eline 

Matheus4 

Affiliations 
1 Pharmacy School, Federal University of Rio de Janeiro. Rio de Janeiro, Brazil. 
2 Institute of Social Medicine, State University of Rio de Janeiro. Rio de Janeiro, Brazil. 
3 Fluminense Federal University, Niterói, Rio de Janeiro, Brazil 
4 Institute of Biomedical Sciences at the Federal University of Rio de Janeiro. Rio de Janeiro, 

Brazil. 

Correspondence 

Luis Phillipe Nagem Lopes 

Institute of Social Medicine, State University of Rio de Janeiro. Rio de Janeiro, Brazil. 

Address: Block D and E - R. São Francisco Xavier, 524 - 7th floor - Maracanã, Rio de Janeiro - RJ, 

20550-900 

E-mail: luis.pharma20161@gmail.com

mailto:luis.pharma20161@gmail.com


Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

2  

Contents 

 

 

Supplementary Material 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses 

extension for Scoping Reviews (PRISMA-ScR) Checklist. 

Supplementary Material 2. Reason for excluding studies after full-text selection (n=113). 

Supplementary Material 3. Associated outcomes and the underlying mechanisms of 

pharmacokinetic interactions that influence serum Cannabidiol (CBD) levels. 

Supplementary Material 4. Associated outcomes and mechanisms of action underlying the 

pharmacokinetic interactions induced by Cannabidiol (CBD). 

Supplementary Material 5. Associated outcomes and mechanism of action of identified 

pharmacodynamic interactions. 

Supplementary Material 6. Studies included in the review.



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

3  

Supplementary Material 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses 

extension for Scoping Reviews (PRISMA-ScR) Checklist. 

 

 

SECTIO 

N 

 

ITEM 

 

PRISMA-ScR CHECKLIST ITEM 

REP 

ORTED ON 

PAGE # 

TITLE 

Title  Identify the report as a scoping review. 1 

ABSTRACT 

 

Structured 

summary 

 Provide a structured summary that 

includes (as applicable): background, objectives, 

eligibility criteria, sources of evidence, charting 

methods, results, and conclusions that relate to the 

review questions and objectives. 

 

 

3 

INTRODUCTION 

 

Rationale 

 Describe the rationale for the review in 

the context of what is already known. Explain why 

the review questions/objectives lend themselves to 

a scoping review approach. 

 

4–6 

 

 

Objectives 

 Provide an explicit statement of the 

questions and objectives being addressed with 

reference to their key elements (e.g., population or 

participants, concepts, and context) or other 

relevant key elements used to conceptualize the 

review questions and/or objectives. 

 

 

6 

METHODS 

 

Protocol and 

registration 

 Indicate whether a review protocol exists; 

state if and where it can be accessed (e.g., a Web 

address); and if available, provide registration 

information, including the registration number. 

 

6 

 

Eligibility criteria 

 Specify characteristics of the sources of 

evidence used as eligibility criteria (e.g., years 

considered, language, and publication status) and 

provide a rationale. 

 

6–7 

 

Information 

sources* 

 Describe all information sources in the 

search (e.g., databases with dates of coverage and 

contact with authors to identify additional 

sources), as well as the date the most recent search 

was executed. 

 

 

7 

 

Search 

 Present the full electronic search strategy 

for at least one database, including any limits used, 

such that it could be repeated. 

 

7 
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SECTIO 

N 

 

ITEM 

 

PRISMA-ScR CHECKLIST ITEM 

REP 

ORTED ON 

PAGE # 

Selection of 

sources of 

evidence† 

 State the process for selecting sources of 

evidence (i.e., screening and eligibility) included 

in the scoping review. 

 

7 

 

 

Data charting 

process‡ 

 

 

 

 

0 

Describe the methods of charting data 

from the included sources of evidence (e.g., 

calibrated forms or forms that have been tested by 

the team before their use, and whether data 

charting was done independently or in duplicate) 

and any processes for obtaining and confirming 

data from investigators. 

 

 

 

7–8 

 

Data items 
 

1 

List and define all variables for which 

data were sought and any assumptions and 

simplifications made. 

 

7–8 

Critical appraisal 

of individual 

sources of 

evidence§ 

 

 

2 

If done, provide a rationale for 

conducting a critical appraisal of included sources 

of evidence; describe the methods used and how 

this information was used in any data synthesis (if 

appropriate). 

 

 

NA 

Synthesis of 

results 

 

3 

Describe the methods of handling and 

summarizing the data that were charted. 
8 

RESULTS 

Selection of 

sources of 

evidence 

 

 

4 

Give numbers of sources of evidence 

screened, assessed for eligibility, and included in 

the review, with reasons for exclusions at each 

stage, ideally using a flow diagram. 

 

8–9 

Characteristics of 

sources of 

evidence 

 

5 

For each source of evidence, present 

characteristics for which data were charted and 

provide the citations. 

 

9 

Critical appraisal 

within sources of 

evidence 

 

6 

If done, present data on critical appraisal 

of included sources of evidence (see item 12). 

 

9–10 

Results of 

individual sources 

of evidence 

 

7 

For each included source of evidence, 

present the relevant data that were charted that 

relate to the review questions and objectives. 

 

9–10 

Synthesis of 

results 

 

8 

Summarize and/or present the charting 

results as they relate to the review questions and 

objectives. 

 

9–10 

DISCUSSION 

Summary of 

evidence 

 

9 

Summarize the main results (including an 

overview  of  concepts,  themes,  and  types  of 

evidence available), link to the review questions 

 

10–13 
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SECTIO 

N 

 

ITEM 

 

PRISMA-ScR CHECKLIST ITEM 

REP 

ORTED ON 

PAGE # 

  and objectives, and consider the relevance to key 

groups. 

 

Limitations 
 

0 

Discuss the limitations of the scoping 

review process. 
13–14 

 

Conclusions 

 

 

1 

Provide a general interpretation of the 

results with respect to the review questions and 

objectives, as well as potential implications and/or 

next steps. 

 

14 

FUNDING 

 

Funding 

 

 

2 

Describe sources of funding for the 

included sources of evidence, as well as sources of 

funding for the scoping review. Describe the role 

of the funders of the scoping review. 

 

2 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews 

and Meta-Analyses extension for Scoping Reviews. 

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic 

databases, social media platforms, and Web sites. 

† A more inclusive/heterogeneous term used to account for the different types of evidence or data 

sources (e.g., quantitative and/or qualitative research, expert opinion, and policy documents) that 

may be eligible in a scoping review as opposed to only studies. This is not to be confused with 

information sources (see first footnote). 

‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance 

(4, 5) refer to the process of data extraction in a scoping review as data charting. 

§ The process of systematically examining research evidence to assess its validity, results, and 

relevance before using it to inform a decision. This term is used for items 12 and 19 instead of “risk 

of bias” (which is more applicable to systematic reviews of interventions) to include and 

acknowledge the various sources of evidence that may be used in a scoping review (e.g., 

quantitative and/or qualitative research, expert opinion, and policy document). 

 

 

 

 

From: Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA 

Extension for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 

2018;169:467–473. doi: 10.7326/M18-0850. 

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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Supplementary Material 2. Reason for excluding studies after full-text selection (n=113). 
 

Reason: Does not describe/analyze pharmacokinetic and/or pharmacodynamic interactions 

between cannabidiol and other drugs (n=112) 

Author Year Title 

Aggarwal 2013 
A Concise Clinical Primer and Survey of Randomized-controlled Trial 

Results 

Agurell 

al. 

et 
 

1981 

Interactions Of A 1-Tetrahydroeannabinol With Cannabinol And 

Cannabidiol Following Oral Administration In Man. Assay Of Cannabinol 

And Cannabidiol By Mass Fragmentography 1 

Anderson et 

al. 

 

2022 

In Vitro Screening of Three Commercial Cannabis-Based Products on 

ATP-Binding Cassette and Solute-Carrier Transporter Function 

Antanaskov 

ić &. 

Janković 

 

2023 

 

Guidance for interactions between antiseizure medications 

Babalonis & 

Walsh 
2020 

Therapeutic potential of opioid/cannabinoid combinations in humans: 

Review of the evidence 

 

Bansal et al. 

 

2022 

Comprehensive Predictions of Cytochrome P450 (P450)-Mediated In Vivo 

Cannabinoid-Drug Interactions Based on Reversible and Time-Dependent 

P450 Inhibition in Human Liver Microsomes 

Ben-Ami 

Shor et al. 
2022 

The Cytotoxic Effect of Isolated Cannabinoid Extracts on Polypoid 

Colorectal Tissue 

Benowitz & 

Jones 
1981 

Cardiovascular and Metabolic Considerations in Prolonged Cannabinoid 

Administration in Man 

Ben-Zeev 2022 Epilepsy and cannabis: facing reality 

 

Bergeria 

al. 

 

et 
 

2022 

Pharmacokinetic Profile of Δ9-Tetrahydrocannabinol, Cannabidiol and 

Metabolites in Blood following Vaporization and Oral Ingestion of 

Cannabidiol Products 

Bialer 

Perucca 

& 
 

2020 
Response: Cannabidiol antiseizure activity and its interactions with 

clobazam: “It’s déjà vu all over again” Yogi Berra 

Bindler 

al. 

et 
 

2022 

Drug-Drug Interaction Between Orally Administered Hydrocodone- 

Acetaminophen and Inhalation of Cannabis Smoke: A Case Report 

Bornheim et 

al. 
1981 

Effect Of Cannabidiol On Cytochrome P-450 And Hexobarbital Sleep 

Time 
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Bornheim et 

al. 
1993 Characterization Of Cannabidiol-Mediated Cytochrome P450 Inactivation 

Bornheim & 

Grillo 

 

1998 

Characterization of Cytochrome P450 3A Inactivation by Cannabidiol: 

Possible Involvement of Cannabidiol-Hydroxyquinone as a P450 

Inactivator 

Bouquié et 

al. 
2018 

Cannabis And Anticancer Drugs: Societal Usage And Expected 

Pharmacological Interactions – A Review 

 

Brents et al. 

 

2013 

Differential Drug–Drug Interactions of the Synthetic Cannabinoids JWH- 

018 and JWH-073: Implications for Drug Abuse Liability and Pain 

Therapy 

Brzozowska 

et al. 
2017 

The Differential Binding of Antipsychotic Drugs to the ABC Transporter 

P-Glycoprotein Predicts Cannabinoid- Antipsychotic Drug Interactions 

Buchtova et 

al. 

 

2023 

Cannabis-derived products antagonize platinum drugs by altered cellular 

transport 

Cabral- 

Pereira et al. 
2021 

Behavioral and Molecular Effects Induced by Cannabidiol and Valproate 

Administration in the GASH/Sal Model of Acute Audiogenic Seizures 

Chang 2017 
Cannabidiol and Serum Antiepileptic Drug Levels: The abcs of CBD With 

aeds 

Cherniakov 

et al. 

 

2017 

The Effect of Pro nanolipospheres (PNL) Formulation Containing Natural 

Absorption Enhancers on the Oral Bioavailability of delta-9- 

Tetrahydrocannabinol (THC) and Cannabidiol (CBD) in a Rat Model 

Cherniakov 

et al. 

 

2017 

Piperine-pro-nanolipospheres as a novel oral delivery system of 

cannabinoids: Pharmacokinetic evaluation in healthy volunteers in 

comparison to buccal spray administration 

Chrétien et 

al. 

 

2022 

Association between road traffic accidents and drugs belonging to the 

antiseizure medications class: A pharmacovigilance analysis in VigiBase 

Cokley et al. 2022 PaxlovidTM Information From FDA and Guidance for AES Members 

Dalton et al. 1975 Effects Of Marihuana Combined With Secobarbital 

Dalton et al. 1976 Influence Of Cannabidiol On Secobarbital Effects And Plasma Kinetics 

 

Debus et al. 

 

2022 

Associated factors of potential drug-drug 

interactions and drug–food interactions 

in patients with multiple sclerosis 

Dewey et al. 1976 
Interactions Of Active Constituents Of Marihuana With Other Drugs In 

The Neuron 
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Doran et al. 2021 
Drug-Drug  Interaction  Between  Cannabidiol  And Phenobarbital  In 

Healthy Dogs 

DTB 2012 What place for cannabis extract in MS? 

Engels et al. 2007 
Medicinal Cannabis Does Not Influence the Clinical Pharmacokinetics of 

Irinotecan and Docetaxel 

 

Finn et al. 

 

2004 

Effects  Of  Coadministration  Of  Cannabinoids  And  Morphine  On 

Nociceptive Behaviour, Brain Monoamines And HPA Axis Activity In A 

Rat Model Of Persistent Pain 

Fitzcharles 

et al. 
2023 Cautious Hope for Cannabidiol (CBD) in Rheumatology Care 

Gingrich et 

al. 
2023 Review of the oral toxicity of cannabidiol (CBD) 

Grotenherm 

en 
2003 Pharmacokinetics and Pharmacodynamics of Cannabinoids 

Hollister 1975 Interactions In Man Of Delta-9-Tetrahydrocannabinol 

Hsu et al. 2019 
Probable Interaction Between Warfarin and Inhaled and Oral 

Administration of Cannabis 

Huff et al. 2021 
Differential Interactions of Selected Phytocannabinoids with Human 

CYP2D6 Polymorphisms 

Jacobsson et 

al. 
2000 

Serum-Dependent Effects of Tamoxifen and Cannabinoids upon C6 

Glioma Cell Viability 

Jain et al. 2022 Cannabinoids in rheumatology: Friend, foe or a bystander? 

 

Jang et al. 

 

2022 

Machine learning-based quantitative prediction of drug exposure in drug- 

drug interactions using drug label information 

Johnson et 

al. 

 

2022 

Label accuracy of unregulated cannabidiol (CBD) products: measured 

concentration vs. label claim 

Karschner 

et al. 
2011 

Plasma Cannabinoid Pharmacokinetics following Controlled Oral 9- 

Tetrahydrocannabinol and Oromucosal Cannabis Extract Administration 

Kim et al. 2020 
In Vitro Interaction of AB-FUBINACA with Human Cytochrome P450, 

UDP-Glucuronosyltransferase Enzymes and Drug Transporters 
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Klein et al. 

 

2022 

Ask Your Provider About Cannabis: Increasing Nurse Practitioner 

Knowledge and Confidence 

Kocis et al. 2023 CANNabinoid Drug Interaction Review (CANN-DIR™) 

Kosel et al. 2002 
The Effects Of Cannabinoids On The Pharmacokinetics Of Indinavir And 

Nelfinavir 

Kutanzi et 

al. 
2020 

Safety and Molecular-Toxicological Implications of Cannabidiol-Rich 

Cannabis Extract and Methylsulfonylmethane Co-Administration 

Lacroix et 

al. 

 

2022 

What Do We Know About Medical Cannabis in Neurological Disorders 

and What Are the Next Steps? 

Lattanzi et 

al. 
2020 

Cannabidiol Efficacy And Clobazam Coadministration: Where Do We 

Stand Now? 

Lavender et 

al. 
2022 Cannabinoids, Insomnia, and Other Sleep Disorders 

Lord et al. 2022 
Does Cannabidiol Have a Benefit as a Supportive Care Drug in Cancer? 

 

Lyu et al. 

 

2022 

Medical Cannabis Received by Patients According to Qualifying 

Condition in a US State Cannabis Program: Product Choice, Dosing, 

and Age-Related Trends 

MacCallum 

& Russo 
2018 Practical Considerations In Medical Cannabis Administration And Dosing 

MacDonald 

& Adams 
2019 

The Use Of Medical Cannabis With Other Medications: A Review Of 

Safety And Guidelines - An Update 

MacDonald 

& Farrah 
2019 

Medical Cannabis Use In Palliative Care: Review Of Clinical Effectiveness 

And Guidelines – An Update 

Malor et al. 1975 
The Effect Of ~9-Tetrahydrocannabinol, Cannabidiol And Cannabinol On 

Ether Anaesthesia In Mice 

Mandelbaum 2020 
Cannabidiol Antiseizure Activity And Its Interactions With Clobazam: 

“It’s Déjà Vu All Over Again” Yogi Berra 

Manini et al. 2015 
Safety And Pharmacokinetics Of Oral Cannabidiol When Administered 

Concomitantly With Intravenous Fentanyl In Humans 

Marchese et 

al. 

 

2022 

Description and Disposition of Patients With Cancer Accessing a Novel, 

Pharmacist-Led Cannabis Consultation Service 

Markowitz et 

al. 
2022 

The Influence of Cannabidiol on the Pharmacokinetics of Methylphenidate 

in Healthy Subjects 
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Martin & 

Patel 
2022 Complementary and alternative therapies in the palliative setting 

McNamara et 

al. 
2020 

Thrombocytopenia In Pediatric Patients On Concurrent Cannabidiol And 

Valproic Acid 

Minervini & 

France 
2020 

Effects Of Opioid/Cannabinoid Mixtures On Impulsivity And Memory In 

Rhesus Monkeys 

Miziak et al. 2019 Drug-Drug Interactions Between Antiepileptics And Cannabinoids 

Nabissi et al. 2016 
Cannabinoids Synergize With Carfilzomib, Reducing Multiple Myeloma 

Cells Viability And Migration 

Naderi et al. 2008 
Evaluation  Of  Interactions  Between  Cannabinoid  Compounds  And 

Diazepam In Electroshock-Induced Seizure Model In Mice 

Naderi et al. 2008 
Interaction Between Cannabinoid Compounds And Diazepam On Anxiety- 

Like Behaviour Of Mice 

 

Nadulski et 

al. 

 

2005 

Randomized, Double-Blind, Placebo-Controlled Study About the Effects 

of Cannabidiol (CBD) on the Pharmacokinetics of D9- 

Tetrahydrocannabinol (THC) After Oral Application of THC Verses 

Standardized Cannabis Extract 

 

Nanan et al. 

 

2022 

Hyponatremic Cognitive Dysfunction Resulting from Drug-Drug-Gene 

Interaction  between  Sertraline  and  Cannabidiol  in  an  Intermediate 

CYP2C19 Metabolizer Patient 

Nayak et al. 2023 
Clinical studies with Cannabis in India – A need for guidelines for the 

investigators and ethics committees 

Neumann- 

Raizel et al. 
2019 

2-APB and CBD-mediated targeting of charged cytotoxic compounds into 

tumor-like cells suggests the involvement of TRPV2 channels 

 

Nkune et al. 

 

2022 

Photodynamic Therapy Efficacy of Novel Zinc Phthalocyanine Tetra 

Sodium 2-Mercaptoacetate Combined with Cannabidiol on Metastatic 

Melanoma 

Oshiro & 

Castro 
2022 Cannabidiol and epilepsy in Brazil: a current review 

Paduch & 

Thomason 
2022 

Potential Drug Interactions Between Cannabinoids and Its Derivatives and 

Oral Anticoagulants 

Pastino & 

Shuster 
2022 

Chronic Cannabis Users: A New Special Population To Consider For Drug 

Development 

 

Pautex et al. 

 

2022 

Cannabinoids for behavioral symptoms in severe dementia: Safety and 

feasibility in a long-term pilot observational study in nineteen patients 

Qian et al. 2022 
Involvement of esterases in the pulmonary metabolism of beclomethasone 

dipropionate and the potential influence of cannabis use 

Rahimi et 

al. 

 

2015 

Interaction Between The Protective Effects Of Cannabidiol And 

Palmitoylethanolamid In Experimental Model Of Multiple Sclerosis In 

C57BL/6 Mice 
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Rajaraman 

et al. 
2018 

Successful Use Of Pure Cannabidiol For The Treatment Of Super- 

Refractory Status Epilepticus 

Roberti et 

al. 
2020 

Pharmacokinetic Considerations About Antiseizure Medications In The 

Elderly 

Sanders et 

al. 
1979 

Interactions Among the Cannabinoids in the Antagonism of the Abdominal 

Constriction Response in the Mouse 

Schubert et 

al. 

 

2022 

Medicinal cannabis for patients with chronic non-cancer pain: analysis of 

safety and concomitant medications 

Shafaroodi 

et al. 
2004 

The Interaction Of Cannabinoids And Opioids On Pentylenetetrazole- 

Induced Seizure Threshold In Mice 

Shafaroodi 

et al. 
2008 

Elevation Of Pentylenetetrazole-Induced Seizure Threshold In Cholestatic 

Mice: Interaction Between Opioid And Cannabinoid Systems 

Sholler et al. 2020 
Therapeutic Efficacy of Cannabidiol (CBD): a Review of the Evidence 

From Clinical Trials and Human Laboratory Studies 

Siemens et 

al. 
1974 

Effect  Of  Cannabis  On  Pentobarbital-Induced  Sleeping  Time  And 

Pentobarbital Metabolism In The Rat* 

Silva et al. 2020 
Cannabidiol in the Treatment of Epilepsy: A Focused Review of Evidence 

and Gaps 

 

Souza et al. 

 

2022 

Case Report: Cannabidiol-Induced Skin Rash: A Case Series and Key 

Recommendations 

 

Souza et al. 

 

2022 

Adverse Effects of Oral Cannabidiol: An Updated Systematic Review of 

Randomized Controlled Trials (2020–2022) 

 

Suzuki et al. 

 

2022 

Cannabidiol Effect on Cue-Induced Craving for Individuals with Opioid 

Use Disorder Treated with Buprenorphine: A Small Proof-of-Concept 

Open-Label Study 

 

Suzuki et al. 

 

2023 

Impact of cannabidiol on reward and stress-related neurocognitive 

processes among individuals with opioid use disorder: A pilot, 

double-blind, placebo-controlled, randomized cross-over trial 

Thomas et 

al. 
2022 Case Report: Medical Cannabis—Warfarin Drug-Drug Interaction 

Torres et al. 2011 
A Combined Preclinical Therapy of Cannabinoids and Temozolomide 

against Glioma 

 

Tomko et al. 

 

2022 

Anti-cancer properties of cannflavin A and potential synergistic effects 

with gemcitabine, cisplatin, and cannabinoids in bladder cancer 
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Treyer et al. 
202 

3 

Phytochemical Comparison of Medicinal Cannabis Extracts and Study of 

Their CYP-Mediated Interactions with Coumarinic Oral Anticoagulants 

Vidaurre & 

Herbst 

201 

9 
 Nuevos Fármacos Antiepilépticos 

Vierke et al. 
202 

1 

Buprenorphine–Cannabis Interaction In Patients Undergoing Opioid 

Maintenance Therapy 

Watanabe et 

al. 

201 

7 
Cannabinoids as Potent Inhibitors of Human CYP1 Enzymes 

 

Whynot et al. 
202 

3 

Anticancer properties of cannabidiol and Δ9-tetrahydrocannabinol and 

synergistic effects with gemcitabine and cisplatin in bladder cancer cell 

lines 

Woerdenbag 

et al. 

201 

9 

Potential, Limitations and Risks of Cannabis-Derived Products in Cancer 

Treatment 

Yamamoto et 

al. 

199 

5 
Recent Advances in the Metabolism of Cannabinoids 

Yamaori et 

al. 

201 

1 

Cannabidiol, a Major Phytocannabinoid, As a Potent Atypical Inhibitor for 

CYP2D6 

Yamreudeew 

ong et al. 

200 

9 
Probable Interaction Between Warfarin and Marijuana Smoking 

 

Yeung et al. 

 

202 

2 

Verifying in vitro-determined enzyme contributions to cannabidiol 

clearance for exposure predictions in human through physiologically-based 

pharmacokinetic modeling 

Zhang et 

al. 
2008 

Mechanism-Based Inhibition of Human Cytochromes P450: In Vitro 

Kinetics and In Vitro–In Vivo Correlations 

Zhu et al. 2006 
Characterization of P-glycoprotein Inhibition by Major Cannabinoids from 

Marijuana 

Reason: The article is not in English, Spanish, Portuguese, or French (n=1) 

Author Year Title 

Watanabe & 

Yamamoto 
1992 Interactions of Marihuana Constituents with Centrally-Acting Drugs 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

 

 

 

Antiepileptics 

(N03A) 

 

 

 

 

 

 

 

 

 

 

 

 

Valproic Acid 

(N03AG01) 

 

 

 

 

 

Mechanism: CBD is UGT2B7, 

UGT1A9 and CYP2C9 

inhibitor; Valproic acid induces 

CYP3A4. 

Outcomes: ↑ Valproic acid level; ↓ 

Clearance of Valproic Acid; ↑ CBD 

levels; ↑ [active CBD metabolite]; ↑ 

ALT and AST 

Abu-Sawwa et al., 2020; Amaral 

Silva et al., 2020; Ben-Menachem et al., 

2020; Brown & Winterstein, 2019; Cogan, 

2019; Dos Santos et al., 2020; Foster et al., 

2019; Gaston & Szaflarski., 2018; Gilmartin 

et al., 2021; Karaźniewicz-Łada et al., 2021; 

Kocis & Vrana, 2020; Landmark & Brandl, 

2020; Lopera et al., 2022; Lord et al., 2022; 

Narouze et al., 2020; Patsalos et al., 2020; 

Vázquez et al., 2021; Vázquez et al., 2020; 

Gaston et. al, 2023; Li et. al, 2023; Lopera et. 

al, 2022; Talwar et. al, 2023; Smith & Gruber, 

2023; Sankar et. al, 2023 

 

 

 

Antiarrhythmics 

(C01B) 

 

 

 

Amiodarone 

(C01BD01) 

Mechanism: CBD is a CYP3A4 

inhibitor and CYP2C19 and 

substrate. 

Outcomes: ↑ Levels of amiodarone 

and CBD. 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020; Narouze et al., 2020 

 

Antiemetics and antinauseants 

(A04A) 

 

Aprepitant 

(A04Ad12) 

Mechanism: Aprepitant is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD levels 

 

Brown & Winterstein, 2019 

Psychostimulants - Agents used for 

ADHD and nootropics 

(N06B) 

 

Armodafinil 

(N06BA13) 

Mechanism: Armodafinil is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD levels. 

 

Lattanzi et al., 2020 

 

Direct acting antivirals 

(J05A) 

 

Atazanavir 

(J05AE08) 

Mechanism: Atazanavir is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD levels. 

 

Lattanzi et al., 2020 

https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

Lipid Modifying Agents (C10A) 

 

 

Atorvastatin 

(C10AA05) 

Mechanism: CBD is CYP3A4 and 

inhibitor. 

Outcomes: ↑ Atorvastatin 

level; ↑ CBD levels. 

 

Balachandran et al., 2021; Vázquez et al., 

2021 

 

 

 

Immunosuppressants 

(L04A) 

 

 

 

Baricitinib 

(L04AA37) 

Mechanism: CBD interacts with 

CYP3A4, CYP1A2, CYP2C9, 

CYP2C8, CYP2C19 and CYP2B6. 

Outcomes: ↑ Levels of CBD and 

Baricitinib. 

 

 

Land et al., 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antiepileptics 

(N03A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Carbamazepine 

(N03AF01) 

 

 

 

 

 

 

 

 

 

 

Mechanism: CBD inhibits 

UGT2B7; Carbamazepine induces 

CYP3A4 and CYP2C19. 

Outcomes: ↑ Carbamazepine levels; 

↓ CBD levels 

 

 

Balachandran et al., 2021; Brown & 

Winterstein, 2019; Darweesh et al., 2020; 

Franco et al., 2021; Gilmartin et al., 2021; 

Karaźniewicz-Łada et al., 2021; Landmark & 

Brandl, 2020; Narouze et al., 2020; Perucca, 

2017; Schaiquevich et al., 2020; Vázquez et 

al., 2021; Vázquez et al., 2020; Bardhi et al., 

2022; Duda & Reinert, 2022; Stöllberger & 

Finsterer, 2023 

https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

Antimycotics for systemic use 

(J02A) 

 

 

 

 

 

 

 

 

 

Ketoconazole 

(J02AB02) 

 

 

 

 

 

Mechanism: Ketoconazole is a 

CYP3A4 and CYP2C19 inhibitor; 

CBD's inactive metabolite inhibits 

BSEP. 

Outcomes: ↑ CBD levels 

Amaral Silva et al., 2020; Antoniou et al., 

2020; Brown & Winterstein, 2019; Franco et 

al., 2021; Horn & Hansten, 2014; 

Karaźniewicz-Łada et al., 2021; Lattanzi et 

al., 2020; Lopera et al., 2022; Lucas et al., 

2018; Nagao et al, 2020; Narouze et al., 2020; 

Perucca, 2017; Schaiquevich et al., 2020; 

Stott et al., 2013; Stout & Cimino, 2014; 

Ujváry & Hanuš, 2016; Vázquez et al., 2021; 

Lopera et. al, 2022 

 

 

 

 

Immunosuppressants 

(L04A) 

 

 

 

 

Cyclosporine 

(L04AD01) 

Mechanism: CBD inhibits hepatic 

microsomal metabolism of 

cyclosporine; Ciclosporin inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels; ↑ 

ciclosporin levels; 

 

 

Balachandran et al., 2021; Jaeger et al., 1996; 

Lattanzi et al., 2020 

 

Drugs for peptic ulcer and gastro- 

oesophageal reflux disease 

(A02B) 

 

 

Cimetidine 

(A02BA01) 

Mechanism: CBD inhibits 

CYP2C19 and CYP3A4; CBD 

inhibits BCRP. 

Outcomes: ↑ or ↓ CBD levels 

Balachandran et al., 2021; Brown & 

Winterstein, 2019; Karaźniewicz-Łada et al., 

2021; Narouze et al., 2020 

Antibacterials -Macrolides, 

Lincosamide and Streptogramins 

(J01F) 

 

Clarithromycin 

(J01FA09) 

Mechanism: Clarithromycin 

inhibits CYP3A4. 

Outcomes: ↑ CBD levels 

Balachandran et al., 2021; Lattanzi et al., 

2020; Narouze et al., 2020; Vázquez et al., 

2021 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anxiolytics 

(N05B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clobazam 

(N05BA09) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mechanism: CBD inhibits 

CYP2C19 and CYP3A4. 

Outcomes: ↑ CBD levels 

Abu-Sawwa et al., 2020; Amaral Silva et al., 

2020; Anderson et al., 2022; Antoniou et al., 

2020; Balachandran et al., 2021; Bialer & 

Perucca, 2020; Brown & Winterstein, 2019; 

Chong & Lerman, 2016; Cogan, 2019; 

Czuczwar, 2020; Dos Santos et al., 2020; 

Franco et al., 2021; Gaston et al., 2017; 

Gaston & Szaflarski., 2018; Geffrey et al., 

2015; Gilmartin et al., 2021; Karaźniewicz- 

Łada et al., 2021; Klein et al., 2019; Kocis & 

Vrana, 2020; Kolla et al., 2022; Landmark & 

Brandl, 2020; Lattanzi et al., 2020; Lopera et 

al., 2022; Lord et al., 2022; Lucas et al., 2018; 

Morrison et al., 2019; Narouze et al., 2020; 

Perucca, 2017; Qian et al., 2019; Rong et al., 

2018; Schaiquevich et al., 2020; Schmitz & 

Richert, 2020; Ujváry & Hanuš, 2016; 

Vázquez et al., 2020; Zendulka et al., 2016; 

Bardhi et. al, 2022; Duda & Reinert, 2022; 

Gaston et. al, 2023; Georgieva et. al, 2023; 

Johannessen Landmark et. al, 2023; Klein & 

Clark, 2022; Kolla et. al, 2022; Lopera et. al, 

2022; Reddy, 2023; Samanta, 2022; Talwar 

et. al, 2023; Strzelczyk & Schubert-Bast, 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antibacterials for systemic 

use - Amphenicols 

(J01B) 

 

Chloramphenicol 

(J01BA01) 

Mechanism: Chloramphenicol 

inhibits CYP3A4 and CYP2C19. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020; Narouze et al., 2020 

 

Direct acting antivirals 

(J05A) 

 

Darunavir 

(J05AE10) 

Mechanism: Duranavir is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

 

Darunavir/Cobicistat 

(J05AR14) 

Mechanism: CBD interacts with 

CYP3A4, P-Gp, plasma proteins 

and BCRP. 

Outcomes: ↑ CBD and 

Duranavir/Cobicistat levels. 

 

 

Land et al., 2020 

 

Antidepressants 

(N06A) 

 

Desipramine 

(N06AA01) 

Mechanism: Desipramine interacts 

with CYP3A4. 

Outcomes: ↑ CBD levels. 

 

Balachandran et al., 2021 

 

 

 

Corticosteroids for 

systemic use (H02A) 

 

 

 

Dexamethasone 

(H02AB02) 

Mechanism: CBD interacts with 

CYP3A4, P-Gp, plasma proteins 

and BCRP. 

Outcomes: ↑ CBD and 

dexamethasone levels. 

 

 

Land et al., 2020 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

Dexlansoprazole 

(A02BC06) 

Mechanism: Dexlanzoprazole 

interacts with CYP2C19. 

Outcomes: ↑ CBD and 

dexlansoprazole levels. 

 

Lattanzi et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Selective calcium channel 

blockers with direct cardiac effects 

(C08D) 

 

Diltiazem 

(C08DB01) 

Mechanism: Diltiazem inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels. 

Kong et al., 2018; Lattanzi et al., 2020; 

Narouze et al., 2020; Qian et al., 2019 

 

Drugs used in addictive 

disorders 

(N07B) 

 

 

Disulfiram 

(N07BB01) 

Mechanism: CBD interacts with 

CYP3A4 and CYP2C9. 

Outcomes: ↑ CBD levels and 

disulfiram. 

 

Land et al., 2020 

Antibacterials - 

Tetracyclines 

(J01A) 

 

Doxycycline 

(J01AA02) 

Mechanism: Doxycycline inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels. 

 

Lattanzi et al., 2020 

 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

 

 

Efavirenz 

(J05AG03) 

Mechanism: Efavirenz is a 

CYP2B6 substrate, which can be 

inhibited or induced by CBD. 

Efavirenz induces CYP3A4 and 

inhibits CYP2C19. 

Outcomes: ↑ or ↓ CBD levels 

 

Brown & Winterstein, 2019; Karaźniewicz- 

Łada et al., 2021; Kocis & Vrana, 2020; 

Lattanzi et al., 2020 

Antineoplastic agents - 

Hormonal antagonists and related 

agents (L02B) 

 

Enzalutamide 

(L02BB04) 

Mechanism: Enzalutamide induces 

CYP3A4. 

Outcomes: ↓ CBD levels 

 

Brown & Winterstein, 2019 

Antibacterials - 

Macrolides, Lincosamide, and 

Streptogramins (J01F) 

 

Erythromycin 

(J01FA01) 

Mechanism: Erythromycin inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020; Narouze et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

 

Eslicarbazepine 

(n03AF04) 

Mechanism: Induction of CYP3A4, 

an enzyme responsible for both 

tetrahydrocannabinol and 

cannabidiol metabolism. Induction 

of CYP2C9 and CYP2C19 are 

likely to also contribute. 

Outcomes: ↑ [eslicarbazepine] 

dose-dependent; ↑ Clearance of the 

active CBD metabolite; ↓ CBD 

conversion to active metabolite 

 

Abu-Sawwa et al., 2020; Cogan, 2019; Foster 

et al., 2019; Gaston et al., 2017; Gilmartin et 

al., 2021; Karaźniewicz-Łada et al., 2021; 

Landmark & Brandl, 2020; Lopera et al., 

2022; Qian et al., 2019; Schmitz & Richert, 

2020; Lopera et. al, 2022; Reddy, 2023; 

Talwar et. al, 2023; Smith & Gruber, 2023; 

Stöllberger & Finsterer, 2023 

 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

 

Esomeprazole 

(A02BC05) 

Mechanism: Esomeprazole is a 

CYP2C19 substrate, which is 

inhibited by CBD. 

Outcomes: ↑ Esomeprazole levels; 

↑ CBD levels 

 

 

Amaral Silva et al., 2020; Lattanzi et al., 2020 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

Stiripentol 

(N03AX17) 

Mechanism: CBD inhibits 

CYP2C19 and some UGT isoforms. 

Outcomes: ↑ Stiripentol levels; 

↓ Stiripentol clearance; ↓ CBD 

active metabolite formation; 

↑ or ↓ in the formation of the 

inactive metabolite of the CBD; ↑ or 

↓ Stiripentol exposure 

Abu-Sawwa et al., 2020; Balachandran et al., 

2021; Ben-Menachem et al., 2020;, Franco et 

al., 2021; Gilmartin et al., 2021; 

Karaźniewicz-Łada et al., 2021; Landmark & 

Brandl, 2020; Lopera et al., 2022; Patsalos et 

al., 2020; Qian et al., 2019; Bardhi et al., 

2022; Lopera et. al, 2022; Stöllberger & 

Finsterer, 2023 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

 

Etravirine 

(J05AG04) 

Mechanism: Etravirine is CYP2C9 

and CYP2C19 substrate; inhibits 

CYP2C19 and induces CYP3A4. 

Outcomes: ↑ or ↓ CBD levels; ↑ 

Etravirine levels 

 

 

Lattanzi et al., 2020 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

Felbamate 

(N03AX10) 

Mechanism: Felbamate inhibits 

CYP2C19. 

Outcomes: ↑ Felbamate and CBD 

levels; ↑ Clearance of the active 

CBD metabolite; ↓ CBD conversion 

to active metabolite 

 

Abu-Sawwa et al., 2020; Landmark & Brandl, 

2020; Narouze et al., 2020; Gaston et. al, 

2023 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

Phenytoin 

(N03AB02) 

 

Mechanism: Phenytoin is a 

CYP2C9 substrate, CYP2C8 and 

CYP2C19 and induces CYP3A4 

and CYP2C19; CBD inhibits 

CYP2C19. 

Outcomes: ↑ CBD metabolism; ↓ 

CBD bioavailability; ↑ [phenytoin]; 

↓ phenytoin clearance; 

 

Abu-Sawwa et al., 2020; Amaral Silva et al., 

2020; Balachandran et al., 2021; Brown & 

Winterstein, 2019; Franco et al., 2021; Jiang 

et al., 2013; Kocis & Vrana, 2020; Landmark 

& Brandl, 2020; Narouze et al., 2020; 

Perucca, 2017; Savage et al., 2020; 

Schaiquevich et al., 2020; Vázquez et al., 

2020; Duda & Reinert, 2022 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

 

Phenobarbital 

(N03AA02) 

Mechanism: Phenobarbital is 

CYP2C9 and CYP2C8 substrate 

and induces CYP3A4 and 

CYP2C19; CBD inhibits CYP2C9. 

Outcomes: ↓ CBD bioavailability; 

↑ CBD conversion to active 

metabolite; ↑ conversion of active 

metabolite into inactive; ↑ 

[phenobarbital]; ↓ phenobarbital 

clearance; 

 

Abu-Sawwa et al., 2020; Balachandran et al., 

2021; Brown & Winterstein, 2019; Deutsch et 

al., 1991; Frías-Soria et al., 2021; Gilmartin et 

al., 2021; Karaźniewicz-Łada et al., 2021; 

Narouze et al., 2020; Schaiquevich et al., 

2020; Vázquez et al., 2021; Duda & Reinert, 

2022; Stöllberger & Finsterer, 2023 

 

Antimycotics for systemic 

use (J02A) 

 

Fluconazole 

(J02AC01) 

Mechanism: Fluconazole inhibits 

CYP2C19 and CYP3A4. 

Outcomes: ↑ CBD bioavailability; 

Brown & Winterstein, 2019; Lattanzi et al., 

2020 

 

 

 

Antidepressants 

(N06A) 

 

 

 

Fluoxetine 

(N06AB03) 

Mechanism: Fluoxetine inhibits 

CYP2C19; CBD inhibits CYP2C9 

and CYP2D6. 

Outcomes: ↑ CBD bioavailability; 

↑ fluoxetine level; 

Amaral Silva et al., 2020; Anderson et al., 

2021; Anderson et al., 2019; Brown & 

Winterstein, 2019; Karaźniewicz-Łada et al., 

2021; Lattanzi et al., 2020; Narouze et al., 

2020; Wilson-Mokeh et al., 2019 

 

 

 

Antidepressants 

(N06A) 

 

 

 

Fluvoxamine 

(N06AB08) 

Mechanism: Fluvoxamine inhibits 

CYP2C19 and is a CYP1A2 

substrate. Outcomes: ↑ or ↓ 

Fluvoxamine levels; ↑ CBD 

bioavailability; 

 

Brown & Winterstein, 2019; Karaźniewicz- 

Łada et al., 2021; Lattanzi et al., 2020; 

Narouze et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

Direct acting antivirals 

(J05A) 

 

 

Fosamprenavir 

(J05AE07) 

Mechanism: They were 

fosamprenavir is a CYP3A4 

inhibitor. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

 

 

 

Lipid modifying agents 

(C10A) 

 

 

 

Gemfibrozil 

(C10AB04) 

Mechanism: Gemfibrozil inhibits 

CYP2C19 and is a UGT2B7 

substrate; CBD inhibits UGT2B7. 

Outcomes: ↑ Gemfibrozil levels; ↑ 

CBD levels 

 

 

Kocis & Vrana, 2020; Lattanzi et al., 2020 

 

 

 

Antipsychotics 

(N05A) 

 

 

 

Haloperidol 

(N05AD01) 

Mechanism: Haloperidol interacts 

with CYP3A4; CBD interacts with 

UGT1A9. 

Outcomes: ↑ Haloperidol levels; ↑ 

CBD levels 

 

Balachandran et al., 2021; Brown & 

Winterstein, 2019; Lattanzi et al., 2020; 

Narouze et al., 2020 

 

 

 

 

Antineoplastic agents - 

Protein kinase inhibitors 

(L01E) 

 

 

 

 

 

Imatinib 

(L01EA01) 

 

Mechanism: CBD interacts with 

BCRP, inhibits CYP3A4 and 

CYP2D6 and is a CYP2C9 

substrate. 

Outcomes: ↑ CBD bioavailability; 

 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020; Opitz et al., 2019 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Direct acting antivirals 

(J05A) 

 

Indinavir 

(J05AE02) 

Mechanism: Indinavir inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

Antimycobacterial - Drugs 

used in the treatment of 

tuberculosis (J04A) 

 

Isoniazid 

(J04AC01) 

Mechanism: Isoniazid inhibits 

CYP3A4 and CYP2C19. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020; Narouze et al., 2020 

 

Antimycotics for systemic 

use (J02A) 

 

Itraconazole 

(J02AC02) 

Mechanism: Itraconazole inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

Balachandran et al., 2021; Lattanzi et al., 

2020; Narouze et al., 2020; Vázquez et al., 

2021 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

Letermovir 

(J05AX18) 

Mechanism: Letermovir inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

 

 

Balachandran et al., 2021 

 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

 

Lansoprazole 

(A02BC03) 

Mechanism: Lansoprazole is a 

CYP2C19 substrate, which is 

inhibited by CBD. 

Outcomes: ↑ Lansoprazole levels; ↑ 

CBD levels 

 

 

Lattanzi et al., 2020 

 

 

Antipropulsives 

(A07D) 

 

 

Loperamide 

(A07DA03) 

Mechanism: Loperamide inhibits 

CYP3A4. CBD is P-Gp Substrate 

and inhibitor. 

Outcomes: ↑ CBD bioavailability; 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

 

Lopinavir/Ritonavir 

(J05AR10) 

Mechanism: CBD interacts with 

CYP3A4, plasma proteins, P-Gp 

and BCRP. 

Outcomes: ↑ levels of CBD and 

Lopinavir/Ritonavir 

 

Karaźniewicz-Łada et al., 2021; Land et al., 

2020 

 

Antihistamines for 

systemic use (R06A) 

 

Loratadine 

(R06AX13) 

Mechanism: Loratadine inhibits 

CYP2C19. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

Other Respiratory System 

Products 

(R07A) 

 

Lumacaftor/Ivacaftor 

(R07AX30) 

Mechanism: Lumacaflor/Ivacaflor 

induces CYP3A4. 

Outcomes: ↓ CBD levels 

 

Lattanzi et al., 2020 

 

Other antibacterials 

(J01X) 

 

Metronidazole 

(J01XD01) 

Mechanism: Metronidazole inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

 

Psychostimulants - Agents 

used for ADHD and nootropics 

(N06B) 

 

 

Modafinil 

(N06BA07) 

Mechanism: Modafinil is a 

CYP2C19 substrate and inhibitor. 

Outcomes: ↑ CBD and Modafinil 

levels 

 

Lattanzi et al., 2020 

 

 

Antibacterials - Lactamic 

Beta (J01C) 

 

 

Nafcillin 

(J01CF06) 

 

Mechanism: Nafcillin induces 

CYP3A4. 

Outcomes: ↓ CBD levels 

 

Lattanzi et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Antidepressants 

(N06A) 

 

Nefazodone 

(N06AX06) 

Mechanism: Nefazodone is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD bioavailability; 

 

Brown & Winterstein, 2019 

 

 

 

 

Direct acting antivirals 

(J05A) 

 

 

 

 

Nelfinavir 

(J05AE04) 

Mechanism: Modafinil is 

CYP2C19 substrate, CYP3A4 

inhibitor. CBD binds to plasma 

proteins and interacts with BCRP. 

Outcomes: ↑ levels of CBD and 

Nelfinavir 

 

 

 

Land et al., 2020; Lattanzi et al., 2020 

 

Agents against amoebiasis 

and other protozoal diseases 

(P01A) 

 

 

Nitazoxanide 

(P01AX11) 

Mechanism: CBD interacts with 

plasma proteins. 

Outcomes: ↑ CBD and 

Nitazoxanide levels. 

 

Kong et al., 2018 

 

 

 

 

 

 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

 

 

 

 

 

 

Omeprazole 

(A02BC01) 

 

 

 

 

 

Mechanism: CBD interacts with 

CYP2D6. Omeprazole inhibits 

CYP2C19. 

Outcomes: ↑ CBD and omeprazole 

levels 

 

 

 

Balachandran et al., 2021; Bansal et al., 2020; 

Lattanzi et al., 2020; Stott et al., 2013; Ujváry 

& Hanuš, 2016 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

Oxcarbazepine 

(N03AF02) 

Mechanism: CBD Inhibits UGT. 

Outcomes: ↑ [oxcarbazepine] 

serum and cerebral; ↓ 

Oxcarbazepine clearance; ↑ 

Clearance of the active CBD 

metabolite; ↓ CBD conversion to 

active metabolite; ↓ CBD levels; ↑ 

CBD brain capture 

 

 

 

Abu-Sawwa et al., 2020; Balachandran et al., 

2021; Gilmartin et al., 2021; Singh et al., 

2020 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

Pantoprazole 

(A02BC02) 

Mechanism: Pantoprazole is 

substrate and inhibits CYP2C19. 

Outcomes: ↑ CBD (substrate) and 

Pantoprazole levels 

 

Lattanzi et al., 2020 

 

Hypnotics and sedatives 

(N05C) 

 

Pentobarbital 

(N05CA01) 

Mechanism: CYP3A4 Inducers 

(Strong) 

Outcomes: ↓ CBD levels 

 

Coldwell et al., 1974 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

Perampanel 

(N03AX22) 

 

 

 

Mechanism: CBD Inhibits 

CYP3A4, CYP1A2 and CYP2B6. 

Outcomes: Perampanel clearance; ↑ 

[Perampanel];↓ or ↑ conversion of 

active CBD metabolite to inactive 

 

 

Abu-Sawwa et al., 2020; Landmark & Brandl, 

2020; Duda & Reinert, 2022; Gaston et. al, 

2023 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Blood glucose lowering 

drugs, excl. insulins 

(A10B) 

 

 

Pioglitazone 

(A10BG03) 

Mechanism: Pionoglitazone is an 

inducer of CYP3A4. 

Outcomes: ↓ CBD (substrate) 

bioavailability 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

Antimycotics for systemic 

use (J02A) 

 

Posaconazole 

(J02AC04) 

Mechanism: Posaconazole inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

 

Analgesics - Other 

analgesics and antipyretics 

(N02B) 

 

 

Pregabalin 

(N02BF02) 

Mechanism: CBD inhibits 

CYP2D6, CYP2C19, CYP3A4, 

CYP1A2 and CYP2C9. 

Outcomes: ↑ [CBD] cerebral; 

Balachandran et al., 2021; Gilmartin et al., 

2021; Singh et al., 2020; Wilson-Mokeh et al., 

2019 

 

 

 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

 

 

 

Primidone 

(N03AA03) 

 

 

Mechanism: CYP3A4 Inducers 

(Primidone) may decrease the 

serum concentration of Cannabis. 

Outcomes: ↓ Clearance of 

Primidone; ↑ [active metabolite] 

(phenobarbital); ↑ CBD conversion 

to active metabolite and inactive 

metabolite formation; ↓ 

bioavailability and [active 

metabolite] of the CBD 

 

 

 

 

 

 

 

Abu-Sawwa et al., 2020; 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antibacterials - 

Macrolides, Lincosamide, and 

Streptogramins (J01F) 

 

Quinupristin/Dalfopr 

istin (J01FG02) 

Mechanism: Quinupristin/Dalfopris 

tin inhibits CYP3A4. 

Outcomes: ↑ CBD levels 

 

Lattanzi et al., 2020 

 

Drugs for peptic ulcer and 

gastro-oesophageal reflux disease 

(A02B) 

 

 

Rabeprazole 

(A02BC04) 

Mechanism: rabeprazole is 

substrate and inhibits CYP2C19. 

Outcomes: ↑ CBD and rabeprazole 

levels 

 

Lattanzi et al., 2020 

 

 

 

 

 

Antimycobacterial - Drugs 

used in the treatment of 

tuberculosis (J04A) 

 

 

 

 

 

 

 

Rifampicin 

(J04AB02) 

 

 

Mechanism: Rifampicin is a 

CYP2B6 substrate and induces 

CYP3A4 and CYP2C19. 

Outcomes: ↓ CMAX and CBD 

(substrate) bioavailability; ↑ CBD 

Clearance 

Amaral Silva et al., 2020; Balachandran et al., 

2021; Brown & Winterstein, 2019; Franco et 

al., 2021; Horn & Hansten, 2014; Lattanzi et 

al., 2020; Lopera et al., 2022; Lucas et al., 

2018; Narouze et al., 2020; Perucca, 2017; 

Schaiquevich et al., 2020; Ujváry & Hanuš, 

2016; Vázquez et al., 2021; Lopera et. al, 

2022 

 

 

 

 

Antimycobacterial - Drugs 

used in the treatment of 

tuberculosis (J04A) 

 

 

 

 

 

Rifapentin 

(J04AB05) 

 

 

 

Mechanism: Rifapentin induces 

CYP3A4. 

Outcomes: ↓ CBD (substrate) 

levels 

 

 

 

Lattanzi et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

Therapeutic Classification (ATC) 
 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

Direct acting antivirals 

(J05A) 

 

 

Ritonavir 

(J05AE03) 

Mechanism: Ritonavir inhibits 

CYP3A4. 

Outcomes: ↑ CBD levels; ↑ 

ritonavir levels 

Balachandran et al., 2021; Karaźniewicz- 

Łada et al., 2021; Lattanzi et al., 2020; 

Vázquez et al., 2020 

 

 

Direct acting antivirals 

(J05A) 

 

 

Saquinavir 

(J05AE01) 

Mechanism: Saquinavir inhibits 

CYP3A4. 

Outcomes: ↑ CBD (substrate) 

levels 

 

Lattanzi et al., 2020 

 

 

Immunosuppressants 

(L04A) 

 

 

Sarilumab 

(L04AC14) 

Mechanism: Sarilumab induces 

CYP450. 

Outcomes: ↓ CBD and Sarilumab 

levels 

 

Land et al., 2020 

 

 

 

Antidepressants 

(N06A) 

 

 

 

Sertraline 

(N06AB06) 

Mechanism: Sertraline is a 

CYP2C19 substrate and inhibits 

CYP3A4 

Outcomes: ↑ CBD and Sertraline 

levels 

 

Anderson et al., 2021; Lattanzi et al., 2020; 

Vaughn et al., 2021; Wilson-Mokeh et al., 

2019; Stöllberger & Finsterer, 2023 

 

 

 

Urological 

(G04B) 

 

 

 

Sildenafil 

(G04BE03) 

 

Mechanism: Sildenafil inhibits 

CYP3A4. 

Outcomes: ↑ CBD and sildenafil 

levels 

 

 

Balachandran et al., 2021 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

Lipid modifying agents 

(C10A) 

 

 

 

Simvastatin 

(C10AA01) 

Mechanism: CBD interacts with 

BSEP and inhibits CYP3A4 and P- 

Gp. 

Outcomes: ↑ simvastatin levels; ↑ 

CBD levels; 

 

Balachandran et al., 2021; Brown & 

Winterstein, 2019; Vázquez et al., 2021 

 

 

Direct acting antivirals 

(J05A) 

 

 

Sofosbuvir 

(J05AP08) 

Mechanism: Sofosbuvir interacts 

with P-Gp and BCRP. 

Outcomes: ↑ CBD and sofosbuvir 

levels 

 

Land et al., 2020 

 

Androgens 

(G03B) 

 

Testosterone 

(G03BA03) 

Mechanism: Testosterone is a 

CYP3A4 substrate. 

Outcomes: ↓ CBD metabolism 

 

Doohan et al., 2021 

 

 

Direct acting antivirals 

(J05A) 

 

 

Tipranavir 

(J05AE09) 

Mechanism: Tipranavir is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD (substrate) 

levels 

 

Lattanzi et al., 2020 

 

 

 

 

 

Immunosuppressants 

(L04A) 

 

 

 

 

 

Tocilizumab 

(L04AC07) 

 

 

Mechanism: Tocilizumab interacts 

with CYP3A4, CYP1A2, CYP2C9, 

CYP2C19, CYP2B6. 

Outcomes: ↑ levels of CBD 

(substrate) and Tocilizumab 

 

 

 

Land et al., 2020 



Supplem
entary M

aterial

Planta M
ed | D

O
I 10.1055/a-2593-6351 | ©

 Thiem
e. All rights reserved.

31  

Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

 

Topiramate 

(N03AX11) 

 

 

 

 

Mechanism: Topiramate induces 

CYP3A4, inhibits CYP2C19 and is 

a P-Gp substrate. CBD inhibits P- 

Gp. 

Outcomes: ↑ Topiramate levels; ↓ 

or ↑ CBD levels 

Abu-Sawwa et al., 2020; Brown & 

Winterstein, 2019; Cogan, 2019; Foster et al., 

2019; Gaston et al., 2017; Gilmartin et al., 

2021; Karaźniewicz-Łada et al., 2021; 

Landmark & Brandl, 2020; Narouze et al., 

2020; Perucca, 2017; Qian et al., 2019; 

Schmitz & Richert, 2020; Singh et al., 2020; 

Gaston et. al, 2023; Reddy, 2023; Talwar et. 

al, 2023; Smith & Gruber, 2023; Stöllberger 

& Finsterer, 2023 

 

Direct acting antivirals 

(J05A) 

 

Umifenovir 

(J05AX13) 

Mechanism: CYP3A4 

internalization and plasma proteins. 

Outcomes: ↑ [CBD] (substrate) 

 

Land et al., 2020 

 

Selective calcium channel 

blockers with direct cardiac effects 

(C08D) 

 

 

Verapamil 

(C08DA01) 

Mechanism: Verapamil is a 

CYP3A4 inhibitor. 

Outcomes: ↑ CBD (substrate) 

levels 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020; Narouze et al., 2020 

 

 

 

 

Antimycotics for systemic 

use (J02A) 

 

 

 

 

Voriconazole 

(J02AC03) 

 

 

Mechanism: Voriconazole inhibits 

CYP2C19 and CYP3A4. 

Outcomes: ↑ CBD (substrate) and 

voriconazole levels 

 

 

 

Lattanzi et al., 2020 
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Supplementary Material 3. Associated outcomes and the underlying mechanisms of pharmacokinetic interactions that influence serum 

Cannabidiol (CBD) levels (concluded). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

Zonisamide 

(N03AX15) 

 

 

 

Mechanism: CBD inhibits 

CYP3A4. 

Outcomes: ↓ Tmáx and T1/2 CBD; 

↓ zonisamide clearance ↑ zonisamide 

Abu-Sawwa et al., 2020; Cogan, 2019; Foster 

et al., 2019; Gaston et al., 2017; Gilmartin et 

al., 2021; Karaźniewicz-Łada et al., 2021; 

Landmark & Brandl, 2020;Qian et al., 2019; 

Schmitz & Richert, 2020;Wang et al., 2020; 

Reddy, 2023; Talwar et. al, 2023; Smith & 

Gruber, 2023 



Supplem
entary M

aterial

Planta M
ed | D

O
I 10.1055/a-2593-6351 | ©

 Thiem
e. All rights reserved.

33  

Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

Antidepressants 

(N06A) 

 

 

Amitriptyline 

(N06Aa09) 

Mechanism: CBD is CYP2D6 

inhibitor, CYP2C19, CYP3A4, 

CYP1A2 and CYP2C9. 

Outcome: ↑ amitriptyline level 

 

Amaral Silva et al., 2020; Balachandran et al., 

2021; Wilson-Mokeh et al., 2019 

Antineoplastic agents - hormonal 

antagonists and related agents 

(L02B) 

 

Anastrozole 

(L02BG03) 

Mechanism: CBD inhibits 

CYP3A4 

Outcome: ↑ Anastrozole levels 

 

Opitz et al., 2019 

 

Antipsychotics 

(N05A) 

 

Aripiprazole 

(N05AX12) 

Mechanism: CBD inhibits 

CYP450. 

Outcome: ↑ Aripiprazole levels 

 

Cogan, 2019 

 

Other antihypertensives 

(C02K) 

 

Bosentan 

(C02KX01) 

Mechanism: Bosentan is a 

CYP2C9 substrate. 

Outcomes: ↑ Bosentan levels 

 

Lattanzi et al., 2020 

 

 

Antiepileptics 

(N03A) 

 

 

Brivaracetam 

(N03AX23) 

Mechanism: CBD is CYP2C19 

inhibitor. 

Outcomes: ↑ Brivaracetam level; ↓ 

Clearance do Brivaracetam 

Abu-Sawwa et al., 2020; Franco et al., 2021; 

Gilmartin et al., 2021; Karaźniewicz-Łada et 

al., 2021; Klotz et al., 2019; Duda & Reinert, 

2022 

 

Antidepressants 

(N06A) 

 

Bupropion 

(N06AX12) 

Mechanism: CBD is CYP2B6 

inhibitor. 

Outcome: ↑ Bupropion levels 

 

Doohan et al., 2021; Kocis & Vrana, 2020 

 

 

 

 

Opioids 

(N02A) 

 

 

 

 

Buprenorphine 

(N02AE01) 

 

Mechanism: Buprenorphine is a 

CYP2C8 and CYP2C9 substrate. 

Outcomes: ↑ levels of 

buprenorphine; 

 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 

https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
https://atcddd.fhi.no/atc_ddd_index/?code=N03A&showdescription=no
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Psychostimulants - Agents used for 

ADHD and nootropics. 

(N06B) 

 

Caffeine 

(N06BC01) 

Mechanism: CBD is CYP1A2 

inhibitor. 

Outcomes: ↑ caffeine levels; 

 

Kocis & Vrana, 2020; Thai et al., 2021 

Blood glucose lowering drugs, 

excl. insulins. 

(A10B) 

 

Canagliflozin 

(A10BK02) 

Mechanism: CBD inhibits 

UGT1A9. 

Outcomes: ↑ Canagliflozin levels; 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

Muscle relaxants 

(M03B) 

 

 

Carisopropol 

(M03BA02) 

Mechanism: Carisoprodol is a 

CYP2C19 substrate. CBD inhibits 

CYP2C19. 

Outcomes: ↑ Carisoprodol levels 

 

Brown & Winterstein, 2019 

 

 

Beta Blocking Agents 

(C07A) 

 

 

Carvedilol 

(C07AG02) 

Mechanism: Carvedilol is a 

CYP2C9 substrate; CBD's inactive 

metabolite inhibits BSEP. 

Outcomes: ↑ Carvedilol levels 

 

Amaral Silva et al., 2020; Lattanzi et al., 2020 

 

 

 

 

 

 

 

 

Antineoplastic agents - Alkylating 

Agents (L01A) 

 

 

 

 

 

 

 

 

Cyclophosphamide 

(L01AA01) 

Mechanism: Cyclophosphamide is 

CYP2C19 and CYP2B6 substrate; 

The inactive metabolite of CBD 

inhibits BCRP; 

Outcomes: ↑ cyclophosphamide 

levels; ↓ cyclophosphamide active 

Metabolite; ↓ decreased elimination 

of toxic metabolites or the drug 

itself 

 

 

 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020; Opitz et al., 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

 

Celecoxib 

(M01AH01) 

Mechanism: Colecoxib is a 

CYP2C8 substrate, CYP2C9 and, to 

a lesser extent, CYP3A4; CBD 

inhibits CYP2D6. 

Outcomes: ↑ celecoxib levels 

 

Amaral Silva et al., 2020; Brown & 

Winterstein, 2019; Narouze et al., 2020; 

Wilson-Mokeh et al., 2019 

 

 

 

Antidepressants 

(N06A) 

 

 

 

Citalopram 

(N06AB04) 

 

 

Mechanism: CBD inhibits 

CYP2C19 and CYP3A4. 

Outcomes: ↑ citalopram levels 

Amaral Silva et al., 2020; Anderson et al., 

2021; Balachandran et al., 2021; Doohan et 

al., 2021; Lattanzi et al., 2020; Vaughn et al., 

2021; Wilson-Mokeh et al., 2019; Smith & 

Gruber, 2023; Stöllberger & Finsterer, 2023 

 

Antidepressants 

(N06A) 

 

Clomipramine 

(N06AA04) 

Mechanism: Clomipramine is a 

CYP2C19 substrate. 

Outcomes: ↑ Clomipramine levels 

 

Lattanzi et al., 2020 

 

 

Antithrombotic agents 

(B01A) 

 

 

Clopidogrel 

(B01AC04) 

Mechanism: CBD inhibits 

CYP2C9; Clopidogrel is CYP2C19 

substrate. 

Outcomes: ↑ clopidogrel levels 

Amaral Silva et al., 2020; Brown & 

Winterstein, 2019; Greger et al., 2019; 

Karaźniewicz-Łada et al., 2021; Narouze et 

al., 2020 

 

Antiprotozoals - Antimalarials 

(P01B) 

 

Chloroquine 

(P01BA01) 

Mechanism: CBD inhibits 

CYP3A4 and CYP2C8. 

Outcomes: ↑ chloroquine levels 

 

Land et al., 2020 

Cough suppressants, excl. 

combinations with expectorants 

(R05D) 

 

Codeine 

(R05da04) 

Mechanism: CBD inhibits 

CYP2D6 and UGT2B4. 

Outcomes: ↑ codeine levels; 

Amaral Silva et al., 2020; Nasrin et al., 2021; 

Vázquez et al., 2020; Bardhi et al., 2022 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Antithrombotic agents 

(B01A) 

 

Dabigatran 

(B01AE07) 

Mechanism: CBD inhibits 

UGT1A9 and P-gp. 

Outcomes: ↑ Dabigatran levels 

Brown & Winterstein, 2019; Greger et al., 

2019; Narouze et al., 2020 

Blood glucose lowering drugs, 

excl. insulins. 

(A10B) 

 

Dapagliflozin 

(A10bk01) 

Mechanism: CBD inhibits 

UGT1A9. 

Outcomes: ↑ levels of dapagliflozin 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

Antimycobacterials - Drugs for 

treatment of lepra (J04B) 

 

Dapsone 

(J04BA02) 

Mechanism: Dapsone is a CYP2C9 

substrate. 

Outcomes: ↑ Dapsone levels 

 

Lattanzi et al., 2020 

 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

 

Dasatinib 

(L01EA02) 

 

Mechanism: CBD inhibits P-gp, 

BCRP and CYP3A4. 

Outcomes: ↑ Dasatinib levels 

 

Opitz et al., 2019 

 

 

 

 

Anxiolytics 

(N05B) 

 

 

 

 

Diazepam 

(N05BA01) 

Mechanism: CBD interacts with 

CYP2C19. 

Outcomes: ↑ Diazepam levels; ↑ 

conversion of diazepam into active 

metabolites; ↓ Clearance of active 

metabolites 

 

Abu-Sawwa et al., 2020; Balachandran et al., 

2021; Doohan et al., 2021; Kocis & Vrana, 

2020; Duda & Reinert, 2022 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

Diclofenac 

(M01AB05) 

 

Mechanism: CBD inhibits 

CYP2C9. Outcomes: ↑ Diclofenac 

levels 

Bansal et al., 2020; Doohan et al., 2021; Kong 

et al., 2018; Lattanzi et al., 2020; Qian et al., 

2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Analgesics - Other analgesics and 

antipyretics 

(N02B) 

 

Diflunisal 

(N02BA11) 

Mechanism: CBD inhibits 

UGT1A9. 

Outcomes: ↑ Diflunisal levels 

 

Kocis & Vrana, 2020; Narouze et al., 2020 

 

 

Cardiac glycosides 

(C01A) 

 

 

Digoxin 

(C01AA05) 

Mechanism: CBD interacts with 

BSEP; CBD is P-Gp Substrate and 

inhibitor. 

Outcomes: ↑Digoxin levels 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

Antithrombotic agents 

(B01A) 

 

Dipyridamole 

(B01Ac07) 

Mechanism: CBD interacts with 

BCRP. 

Outcomes: ↑ Dipyridamole levels 

 

Brown & Winterstein, 2019 

Antineoplastic agents - Cytotoxic 

antibiotics and related substances 

(L01D) 

 

Doxorubicin 

(L01DB01) 

Mechanism: CBD inhibits P-Gp. 

Outcomes: ↓ doxorubicin in studied 

cells 

Fraguas-Sánchez et al., 2020; Opitz et al., 

2019 

 

Antidepressants 

(N06A) 

 

Duloxetine 

(N06AX21) 

Mechanism: CBD inhibits 

CYP2D6 and CYP1A2. 

Outcomes: ↑ Duloxetine levels 

Amaral Silva et al., 2020; Vázquez et al., 

2020; Lippert & Renner, 2022 

 

 

 

 

 

Antidepressants 

(N06A) 

 

 

 

 

 

Escitalopram 

(N06AB10) 

 

 

 

 

Mechanism: CBD inhibits 

CYP450. 

Outcomes: ↑ Escitalopram levels 

 

 

Anderson et al., 2019; Lattanzi et al., 2020; 

Smith & Gruber, 2023 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

Etoricoxib 

(M01AH05) 

 

Mechanism: CBD inhibits 

CYP2C9 and CYP3A4. 

Outcomes: ↑ Etoricoxib levels 

 

Wilson-Mokeh et al., 2019 

 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

 

Everolimus 

(L01EG02) 

Mechanism: CBD inhibits 

CYP3A4. 

Outcomes: ↑ levels of Everolimus; 

↑ MTOR levels 

Dos Santos et al., 2020; Franco et al., 2021; 

Gilmartin et al., 2021; Lattanzi et al., 2020; 

Wiemer-Kruel et al., 2019; Samanta, 2022; 

Wray et. Al, 2023 

 

Lipid-modifying agents 

(C10A) 

 

Ezetimibe 

(C10AX09) 

Mechanism: CBD interacts with 

UGT2B7. 

Outcomes: ↑ Ezetimibe levels 

 

Brown & Winterstein, 2019 

 

Antidepressants 

(N06A) 

 

Phenelzine 

(N06AF03) 

Mechanism: CBD inhibits 

Phenelzine metabolism. 

Outcomes: ↑ Phenelzine levels 

 

Balachandran et al., 2021; 

 

 

 

 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

 

 

 

 

Fenfluramine 

(N03AX26) 

 

 

Mechanism: Not been fully 

investigated, but cannabidiol- 

mediated inhibition of CYP1A2, 

CYP2C19, and CYP2C9, enzymes 

responsible for fenfluramine 

metabolism, likely contributes. 

Outcomes: ↑ levels of fenfluramine 

 

 

 

 

Sankar et. al, 2023 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Lipid-modifying agents 

(C10A) 

 

Fenofibrate 

(C10AB05) 

Mechanism: CBD inhibits 

UGT1A9. 

Outcomes: ↑ Fenofibrate levels 

 

Kocis & Vrana, 2020; Lattanzi et al., 2020 

 

Lipid-modifying agents 

(C10A) 

 

Fluvastatin 

(C10AA04) 

Mechanism: Fluvastatin is a 

CYP2C9 substrate. 

Outcomes: ↑ Fluvastatin levels 

 

Lattanzi et al., 2020; Narouze et al., 2020 

 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

 

Gefitinib 

(L01EB01) 

Mechanism: CBD inhibits 

CYP2D6. 

Outcome: ↑ Gefitinib levels 

 

Opitz et al., 2019 

 

 

 

Blood glucose lowering drugs, 

excl. insulins (A10B) 

 

 

 

Glibenclamide 

(A10BB01) 

Mechanism: Glibenclamide is a 

CYP2C9 substrate; CBD interacts 

with BCRP and BSEP. 

Outcomes: ↑ Levels of 

glibenclamide; 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020 

Blood glucose lowering drugs, 

excl. insulins 

(A10B) 

 

Glimepiride 

(A10BB12) 

Mechanism: CBD inhibits 

CYP2C9. 

Outcomes: ↑ Glimepiride levels 

 

Lattanzi et al., 2020 

Blood glucose lowering drugs, 

excl. insulins 

(A10B) 

 

Glipizide 

(A10BB07) 

Mechanism: CBD inhibits 

CYP2C9. 

Outcomes: ↑ Glipizide levels 

 

Lattanzi et al., 2020 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

 

Hypnotics and sedatives 

(N05C) 

 

 

 

 

Hexobarbital 

(N05CA16) 

Mechanism: CBD inhibits 

CYP3A4 and CYP2C. 

Outcomes: ↑ Bioavailability and 

half-life time of the Hexobarbital; ↓ 

clearance and volume of 

hexobarbital distribution 

Amaral Silva et al., 2020; Benowitz et al., 

1980; Fernandes et al., 1973; Hollister, 1986; 

Lopera et al., 2022; Stout & Cimino, 2014; 

Ujváry & Hanuš, 2016; Zendulka et al., 2016; 

Lopera et. al, 2022; Zhou et. al, 2022 

 

Corticosteroids for systemic use 

(H02A) 

 

Hydrocortisone 

(H02AB09) 

Mechanism: CBD inhibits 

CYP3A4. Outcomes: ↓ 

hydrocortisone clearance; 

 

Wilson-Mokeh et al., 2019 

 

 

Opioids 

(N02A) 

 

 

Hydromorphone 

(N02AA03) 

Mechanism: CBD interacts with 

UGT2B7. 

Outcomes: ↑ Hydromorphone 

levels 

 

Brown & Winterstein, 2019 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

Ibuprofen 

(M01AE01) 

 

Mechanism: CBD interacts with 

UGT1A9 and UGT2B7. 

Outcomes: ↑ ibuprofen levels 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

 

Antineoplastic agents - Alkylating 

Agents (L01A) 

 

 

 

Ifosfamide 

(L01AA06) 

 

 

Mechanism: Ifosfamide is a 

CYP2C19 substrate. 

Outcomes: ↑ Ifosfamide levels. 

 

 

Lattanzi et al., 2020 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Antidepressants 

(N06A) 

 

Imipramine 

(N06AA02) 

Mechanism: CBD interacts with 

CYP2C19. 

Outcomes: ↑ Imipramine levels 

 

Balachandran et al., 2021; Lattanzi et al., 2020 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

Indomethacin 

(M01AB01) 

 

Mechanism: CBD inhibits 

CYP2C19. 

Outcomes: ↑ Indomethacin levels 

 

Amaral Silva et al., 2020 

Antineoplastic agents - Plant 

alkaloids and other natural products 

(L01C) 

 

Irinotecan 

(L01CE02) 

Mechanism: CBD interacts with 

UGT1A9 and inhibits P-Gp. 

Outcomes: ↑ Irinotecan levels 

Brown & Winterstein, 2019; Opitz et al., 

2019; Narouze et al., 2020 

 

 

Antidepressants 

(N06A) 

 

 

Isocarboxazid 

(N06AF01) 

Mechanism: CBD inhibits 

metabolism of isocarboxazid. 

Outcomes: ↑ Levels of 

isocarboxazid 

 

Balachandran et al., 2021 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

Lacosamide 

(N03AX18) 

Mechanism: Lacosamide inhibits 

CYP3A4, CYP2C19 and CYP2C9. 

Outcomes: ↑ Lacosamide levels; ↓ 

lacosamide clearance; ↑ penetration 

of BHE by lacosamide and CBD 

 

Abu-Sawwa et al., 2020; Gilmartin et al., 

2021; Singh et al., 2020; Duda & Reinert, 

2022 

 

 

Antiepiletics 

(N03A) 

 

 

Lamotrigine 

(N03AX09) 

Mechanism: CBD inhibits 

UGT2B7. 

Outcomes: ↑ Lamotrigine level; ↓ 

Clearance of Lamotrigine 

Abu-Sawwa et al., 2020; Balachandran et al., 

2021; Kocis & Vrana, 2020; Duda & Reinert, 

2022 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

Lapatinib 

(L01EH01) 

Mechanism: CBD inhibits 

CYP2C19. 

Outcomes: ↑ Lapatinib levels 

 

Opitz et al., 2019 

 

Antiepiletics 

(N03A) 

 

Levetiracetam 

(N03AX14) 

Mechanism: Additive CNS 

depressant effects. 

Outcomes: ↑ Levetiracetam levels 

 

Wang et al., 2020; Gaston et. al, 2023 

 

Antiarrhythmics - Classes I and III 

(C01B) 

 

Lidocaine 

(C01BB01) 

Mechanism: CBD inhibits 

CYP2D6. 

Outcomes: ↑ Lidocaine levels 

 

Amaral Silva et al., 2020 

 

Antipsychotics 

(N05A) 

 

Lithium 

(N05AN01) 

Mechanism: CBD induces renal 

dysfunction. 

Outcomes: ↑ Creatinine levels 

 

Singh et al., 2020 

 

Anxiolytics 

(N05B) 

 

Lorazepam 

(N05BA06) 

Mechanism: CBD inhibits 

UGT2B7. 

Outcomes: ↑ Lorazepam levels 

Balachandran et al., 2021; Kocis & Vrana, 

2020 

 

 

Angiotensin II receptor blockers 

(C09C) 

 

 

Losartan 

(C09CA01) 

Mechanism: Losartan is a CYP2C8 

substrate, CYP2C9 and interacts 

with UGT2B7. 

Outcomes: ↑ Losartan levels 

Abu-Sawwa et al., 2020; Brown & 

Winterstein, 2019; Lattanzi et al., 2020; 

Narouze et al., 2020 

 

Lipid-modifying agents 

(C10A) 

 

Lovastatin 

(C10AA02) 

Mechanism: CBD interacts with 

UGT2B7. 

Outcomes: ↑ Lovastatin levels 

 

Brown & Winterstein, 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Antiepiletics 

(N03A) 

 

Mephenytoin 

(N03AB04) 

Mechanism: CBD inhibits 

CYP2C19. 

Outcomes: ↑ Mephenytoin levels 

Doohan et al., 2021; Kocis & Vrana, 2020; 

Qian et al., 2019 

 

 

Drugs used in addictive disorders 

(N07B) 

 

 

Methadone 

(N07BC02) 

 

Mechanism: CBD inhibits 

CYP3A4, CYP2C19 and CYP2B6. 

Outcomes: ↑ methadone levels 

Franco et al., 2021; Lattanzi et al., 2020; 

Lopera et al., 2022; Madden et al., 2020; 

Vázquez et al., 2020; Lacroix et. al, 2023; 

Lopera et. al, 2022; Micallef et. al, 2022 

 

Immunosuppressants 

(L04A) 

 

Methotrexate 

(L04AX03) 

Mechanism: CBD inhibits BCRP 

and P-Gp. 

Outcomes: ↑ Methotrexate levels 

 

Brown & Winterstein, 2019; Opitz et al., 2019 

 

Immunosuppressants 

(L04A) 

 

Mycophenolate 

(L04AA06) 

Mechanism: CBD interacts with 

UGT1A9. 

Outcomes: ↑ Mycophenolate levels; 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

Antimycotics for systemic use 

(J02A) 

 

 

Miconazole 

(J02AB01) 

Mechanism: Miconazole inhibits 

CYP2C19 and is a CYP2C9 

substrate. 

Outcomes: ↑ Miconazole levels 

 

Lattanzi et al., 2020 

 

 

 

 

Hypnotics and sedatives 

(N05C) 

 

 

 

 

Midazolam 

(N05CD08) 

 

 

Mechanism: CBD inhibits 

CYP3A4 and CYP3A12. 

Outcomes: ↑ Midazolam levels 

 

 

Bansal et al., 2020; Nasrin et al., 2021; Court 

et. al, 2023; Stöllberger & Finsterer, 2023 



Supplem
entary M

aterial

Planta M
ed | D

O
I 10.1055/a-2593-6351 | ©

 Thiem
e. All rights reserved.

44  

Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Antidepressants 

(N06A) 

 

Mirtazapine 

(N06AX11) 

Mechanism: CBD inhibits 

CYP1A2, CYP2D6 and CYP3A4. 

Outcomes: ↑ Mirtazapine levels 

Anderson et al., 2021; Balachandran et al., 

2021; Wilson-Mokeh et al., 2019 

 

Antineoplastic agents - cytotoxic 

antibiotics and related substances 

(L01D) 

 

 

Mitoxantrone 

(L01DB07) 

Mechanism: CBD interacts with 

BCRP. 

Outcomes: ↑ Mitoxantrone levels 

 

Brown & Winterstein, 2019 

 

Other systemic drugs for 

obstructive airway diseases 

(R03D) 

 

 

Montelukast 

(R03DC03) 

Mechanism: Montelukast is a 

CYP2C8 and CYP2C9 substrate. 

Outcomes: ↑ Montelukast levels 

 

Brown & Winterstein, 2019; Lattanzi et al., 

2020 

 

Opioids 

(N02A) 

 

Morphine 

(N02AA01) 

Mechanism: CBD inhibits 

UGT2B7. 

Outcomes: ↑ Morphine levels 

Fernandes et al., 1973; Kocis & Vrana, 2020; 

Lattanzi et al., 2020; Vázquez et al., 2020 

 

 

 

 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

 

 

 

 

 

Naproxen 

(M01AE02) 

Mechanism: Naproxen is a 

CYP2C8 and CYP2C9 substrate. 

CBD interacts with UGT1B7. 

Outcomes: ↑ Naproxen levels 

 

 

 

Brown & Winterstein, 2019; Wilson-Mokeh 

et al., 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Other antibacterials 

(J01X) 

Nitrofurantoin 

(J01XE01) 

Mechanism: CBD inhibits BCRP 

Outcomes: ↑ Nitrofurantoin levels. 

Balachandran et al., 2021; Brown & 

Winterstein, 2019 

 

Antipsychotics 

(N05A) 

 

Olanzapine 

(N05AH03) 

Mechanism: Olanzapine is a 

CYP1A2 substrate. 

Outcomes: ↑ or ↓ Olanzapine levels 

 

Lattanzi et al., 2020 

 

Opioids 

(N02A) 

 

Oxycodone 

(N02AA05) 

Mechanism: CBD inhibits 

CYP2D6 and UGT2B7. 

Outcomes: ↑ Oxycodone levels 

 

Vázquez et al., 2020 

 

Opioids 

(N02A) 

 

Oxymorphone 

(N02AA11) 

Mechanism: CBD inhibits 

CYP2D6 and UGT2B7. 

Outcomes: ↑ Oxymorphone levels 

 

Vázquez et al., 2020 

 

Antineoplastic agents - Plant 

alkaloids and other natural products 

(L01C) 

 

 

Paclitaxel 

(L01CD01) 

Mechanism: CBD interacts with 

BSEP and inhibits P-Gp, BCRP and 

CYP3A4. 

Outcomes: ↓ Paclitaxel levels 

 

Brown & Winterstein, 2019; Fraguas-Sánchez 

et al., 2020; Opitz et al., 2019 

Analgesics - Other analgesics and 

antipyretics 

(N02b) 

 

Acetaminophen 

(N02BE01) 

Mechanism: Acetaminophen is a 

UGT1A9 substrate. 

Outcomes: ↑ Acetaminophen levels 

Brown & Winterstein, 2019; Narouze et al., 

2020; Bardhi et al., 2022 

 

 

Antidepressants 

(N06A) 

 

 

Paroxetine 

(N06AB05) 

 

Mechanism: CBD inhibits 

CYP2D6. 

Outcomes: ↑ Paroxetine levels 

Balachandran et al., 2021; Wilson-Mokeh et 

al., 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

 

 

Antipsychotics 

(N05A) 

 

 

 

Pimozide 

(N05AG02) 

Mechanism: Pimozide is a 

CYP1A2 substrate. 

Outcomes: ↓ Levels of pimozide 

 

 

Lattanzi et al., 2020 

Anti-inflammatory and 

antirheumatic products, non- 

steroids 

(M01A) 

 

 

Piroxicam 

(M01AC01) 

 

Mechanism: CBD Inhibits 

CYP2C9. 

Outcomes: ↑ Piroxicam levels 

 

Amaral Silva et al., 2020 

Antihypertensives-Antiadrenergic 

Agents of Peripheral Action 

(C02C) 

 

Prazosin 

(C02CA01) 

Mechanism: CBD interacts with 

BCRP. 

Outcomes: ↑ Prazosin levels 

 

Brown & Winterstein, 2019 

 

 

Corticosteroids for systemic use 

(H02A) 

 

 

Prednisolone 

(H02AB06) 

Mechanism: CBD inhibits 

CYP3A4. 

Outcomes: ↓ Clearance of 

Prednisolone 

 

Wilson-Mokeh et al., 2019 

 

 

General anesthetics 

(N01a) 

 

 

Propofol 

(N01AX10) 

 

Mechanism: CBD inhibits 

UGT1A9. 

Outcomes: ↑ Propofol levels 

Brown & Winterstein, 2019; Kocis & Vrana, 

2020; Narouze et al., 2020; Nasrin et al., 

2021; Bardhi et al., 2022; Duda & Reinert, 

2022 

 

Beta-Blocking Agents 

(C07A) 

 

Propranolol 

(C07AA05) 

Mechanism: Propanolol is a 

CYP1A2 and CYP2C19 substrate. 

Outcomes: ↑ Propanolol levels 

Amaral Silva et al., 2020; Brown & 

Winterstein, 2019; Lattanzi et al., 2020 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

Regorafenib 

(L01EX05) 

Mechanism: CBD interacts with 

UGT1A9. 

Outcomes: ↑ Levels of regorafenib; 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

 

Antipsychotics 

(N05A) 

 

 

 

Risperidone 

(N05AX08) 

Mechanism: Risperidone is a 

substrate of CYP450 isoforms 

inhibited by CBD, such as 

CYP2D6. 

Outcomes: ↑ Risperidone levels; 

 

Balachandran et al., 2021; Cogan, 2019; 

Vázquez et al., 2021 

 

Blood glucose lowering drugs, 

excl. insulins 

(A10B) 

 

 

Rosiglitazone 

(A10BG02) 

Mechanism: Rosiglitazone is a 

CYP2C8 and CYP2C9 substrate. 

CBD interacts with BSEP. 

Outcomes: ↑ Rosiglitazone levels; 

 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

Lipid-modifying agents 

(C10A) 

 

Rosuvastatin 

(C10AA07) 

Mechanism: Rosuvastatin is a 

CYP2C8 and CYP2C9 substrate. 

Outcomes: ↑ Rosuvastatin levels 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

 

 

Antiepiletics 

(N03A) 

 

 

 

 

Rufinamide 

(N03AF03) 

 

 

Mechanism: CBD inhibits CYPs. 

Outcomes: ↑ Serum levels of 

Rufinamide (within the therapeutic 

range) 

Cogan, 2019; Foster et al., 2019; Gaston et al., 

2017; Gilmartin et al., 2021; Karaźniewicz- 

Łada et al., 2021; Landmark & Brandl, 2020; 

Qian et al., 2019; Schmitz & Richert, 2020; 

Reddy, 2023; Talwar et. al, 2023; Smith & 

Gruber, 2023; Stöllberger & Finsterer, 2023 

Immunosuppressants 

(L04A) 

Sirolimus 

(L04AA10) 

Mechanism: CBD inhibits CYPs. 

Outcomes: ↑ Sirolimus levels 

Ebrahimi-Fakhari et al., 2020; Franco et al., 

2021; Gilmartin et al., 2021; Samanta, 2022 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antineoplastic agents - Protein 

kinase inhibitors 

(L01E) 

 

Sorafenib 

(L01EX02) 

Mechanism: CBD interacts with 

UGT1A9. 

Outcomes: ↑ Levels of sorafenib 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

Antibacterials -Sulfonamides and 

Trimetoprima 

(J01E) 

 

 

Sulfadiazine 

(J01EC02) 

Mechanism: Sulfadiazine is a 

CYP2C9 substrate. CBD inhibits 

CYP2C9. 

Outcomes: ↑ Levels of sulfadiazine 

 

Lattanzi et al., 2020 

 

 

Intestinal anti-inflammatory agents 

(A07E) 

 

 

Sulfasalazine 

(A07EC01) 

Mechanism: Sulfasalazine is a 

BCRP substrate. CBD inhibits 

BCRP. 

Outcomes: ↑ levels of Sulfasalazine 

 

Balachandran et al., 2021 

 

 

 

 

Antibacterials -Sulfonamides and 

Trimetoprima 

(J01E) 

 

 

 

 

 

Sulfisoxazole 

(J01eb05) 

Mechanism: Sulfisoxazole is a 

CYP2C9 substrate. 

Outcomes: ↑ Sulfisoxazole levels 

 

 

 

Lattanzi et al., 2020 

 

 

 

Hypoglycemians - Sulfonylureas 

(A10B) 

 

 

 

Sulphonylureas 

(A10BB) 

 

Mechanism: Sulphonylureas are 

CYP2C8 and CYP2C9 substrates. 

CBD inhibits CYP2C9. 

Outcomes: ↑ Sulphonylureas levels 

 

 

Brown & Winterstein, 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Immunosuppressants 

(L04A) 

 

Tacrolimus 

(L04AD02) 

Mechanism: CBD inhibits 

CYP3A4. 

Outcomes: ↑ Tacrolimus levels 

Cuñetti et al., 2018; Franco et al., 2021; 

Lopera et al., 2022; Lacroix et. al, 2023, 

Lopera et. al, 2022; Micallef et. al, 2022 

Antineoplastic agents - hormonal 

antagonists and related agents 

(L02B) 

 

Tamoxifen 

(L02BA01) 

Mechanism: CBD inhibits 

CYP3A4 and CYP2D6. 

Outcomes: ↑ Tamoxifen levels 

 

Opitz et al., 2019; Parihar et al., 2022 

 

Angiotensin II receptor blockers 

(C09C) 

 

Telmisartan 

(C09CA07) 

Mechanism: CBD interacts with 

BSEP. 

Outcomes: ↑Telmisartan levels 

 

Brown & Winterstein, 2019 

Other systemic drugs for 

obstructive airway diseases 

(R03D) 

 

Theophylline 

(R03DA04) 

Mechanism: Theophylline is a 

CYP1A2 substrate. 

Outcomes: ↓ Theophylline levels 

Bansal et al., 2020; Kocis & Vrana, 2020; 

Lattanzi et al., 2020 

 

 

Antiepiletics 

(N03A) 

 

 

Tiagabine 

(N03AG06) 

Mechanism: CBD inhibits 

CYP3A4 and P-Gp. 

Outcomes: ↑ Tiagabine serum 

cerebral 

 

Gilmartin et al., 2021; Singh et al., 2020 

 

Antipsychotics 

(N05A) 

 

Thiothixene 

(N05AF04) 

Mechanism: Thiothixene is a 

CYP1A2 substrate. 

Outcomes: ↓ Thiothixene levels 

 

Lattanzi et al., 2020 

 

Immunosuppressants 

(L04A) 

 

Tofacitinib 

(L04AA29) 

Mechanism: CBD inhibits 

CYP3A4 and CYP2C19. 

Outcomes: ↑ Tofacitinib serum 

 

Wilson-Mokeh et al., 2019 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (continued). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

 

Blood glucose lowering drugs, 

excl. insulins 

(A10B) 

 

 

Tolbutamide 

(A10BB03) 

Mechanism: CBD inhibits 

CYP2C9. 

Outcomes: ↓ Tolbutamide 

metabolism 

 

Doohan et al., 2021 

Antineoplastic agents - Plant 

alkaloids and other natural products 

(L01C) 

 

Topotecan 

(L01CE01) 

 

Mechanism: CBD inhibits BCRP. 

Outcomes: ↑ Topotecan levels 

 

Opitz et al., 2019 

 

 

 

Opioids 

(N02A) 

 

 

 

Tramadol 

(N02AX02) 

Mechanism: CBD Inhibits 

CYP2D6, CYP2B11 and 

CYP2D15. 

Outcomes: ↓ Active metabolite 

levels 

 

Vázquez et al., 2020; Wilson-Mokeh et al., 

2019; Court et. al, 2023 

 

 

Antidepressants 

(N06A) 

 

 

Tranylcypromine 

(N06AF04) 

Mechanism: CBD inhibits 

metabolism of the tranylcypromine. 

Outcomes: ↑ Tranylcypromine 

levels 

 

Balachandran et al., 2021 

 

 

Hypnotics and sedatives 

(N05C) 

 

 

Triazolam 

(N05CD05) 

Mechanism: CBD inhibits 

CYP3A4 (partial inhibition of 

triazolam metabolism). 

Outcomes: ↑ Triazolam levels 

 

Doohan et al., 2021 

 

Antipsychotics 

(N05A) 

 

Trifluoperazine 

(N05AB06) 

Mechanism: Trifluoperazine is a 

CYP1A2 substrate. 

Outcomes: ↑ Trifluoperazine levels 

 

Lattanzi et al., 2020 
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Supplementary Material 4. Associated outcomes and mechanisms of action underlying the pharmacokinetic interactions induced by 

Cannabidiol (CBD) (concluded). 

 

Therapeutic Classification (ATC) 

 

Drugs (ATC) 

Potential interactions and/or 

outcomes 
References 

Antibacterials for systemic use - 

Sulfonamides and Trimethoprim 

(J01E) 

 

Trimethoprim 

(J01EA01) 

Mechanism: Trimethoprim is a 

CYP2C9 substrate. 

Outcomes: ↑ Trimethoprim levels 

 

Lattanzi et al., 2020 

 

 

 

 

Antidepressants 

(N06A) 

 

 

 

 

Trimipramine 

(N06AA06) 

Mechanism: CBD inhibits 

CYP2C19. 

Outcomes: ↑ Trimipramine levels 

 

 

 

Balachandran et al., 2021 

Angiotensin II receptor blockers - 

ARBs 

(C09C) 

 

Valsartan 

(C09CA03) 

Mechanism: Valsartan is a 

CYP2C8 and CYP2C9 substrate. 

Outcomes: ↑ Valsartan levels 

Brown & Winterstein, 2019; Narouze et al., 

2020 

 

 

 

 

 

 

 

 

Antithrombotic agent 

(B01A) 

 

 

 

 

 

 

 

 

Warfarin 

(B01AA03) 

 

 

 

 

Mechanism: CBD inhibits 

CYP2C9 and CYP3A4. Warfarin is 

a CYP2C1, CYP2C8, and CYP2C9 

substrate. 

Outcomes: ↑ Warfarin levels 

Amaral Silva et al., 2020; Brown & 

Winterstein, 2019; Cortopassi, 2021; Damkier 

et al., 2019; Doohan et al., 2021; Grayson et 

al., 2018; Greger et al., 2019; Kolla et al., 

2022; Lattanzi et al., 2020; Lopera et al., 

2022; Narouze et al., 2020; Paduch & 

Thomason, 2022; Qian et al., 2019; Vázquez 

et al., 2021; Lopera et. al, 2022; Micallef et. 

al, 2022 

Antineoplastic agents - other 

natural products (L01C) 

Vincristine 

(L01A02) 

Mechanism: CBD inhibits P-Gp. 

Outcomes: ↑ Vincristine levels 
Opitz et al., 2019 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

 

Drugs (ATC) 

 

Potential interactions and/or outcomes 
References 

 

Antiepileptics 

(N03A) 

 

Valproic Acid 

(N03AG01) 

Mechanism: Interaction in mitochondria. 

Outcome: CBD ↑ Antiepileptics activity of valproic acid; ↑ 

Transaminases 

Franco et al., 2021; Gilmartin 

et al., 2021; Duda & Reinert, 

2022 

 

Immunosuppressants 

(L04A) 

 

Anakinra 

(L04AC03) 

Mechanism: CBD decreases Th1 and Th2, showing 

immunosuppressive property 

Outcome: Co-administration enhances the risk of infections 

 

Land et al., 2020 

Antibacterials - 

Macrolides, 

Lincosamides, 

and Streptography 

(J01F) 

 

 

 

Azithromycin 

(J01FA10) 

 

 

 

Mechanism: Not well understood 

Outcome: ↑ Diarrhea Risk 

 

 

Land et al., 2020 

 

 

 

Immunosuppressants 

(L04A) 

 

 

 

Baricitinib 

(L04AA37) 

 

Mechanism: CBD decreases Th1 and Th2, showing 

immunosuppressive property 

Outcome: ↑ TNF Overlapping Effect; ↑ chance of severe 

infections malignancy or thrombosis 

 

 

Land et al., 2020 

Other antineoplastic 

agents 

(L01X) 

 

Bortezomib 

(L01XG01) 

Mechanism: CBD increased the viability inhibition in Multiple 

Myeloma cell line 

Outcome: Synergic effect on multiple myeloma 

 

Opitz et al., 2019 

 

Other antineoplastic 

agents 

(L01X) 

 

 

Carfilzomib 

(L01XG02) 

 

 

Mechanism: Induction of apoptosis 

Outcome: Synergic effect; ↑ cytotoxicity 

 

 

Olivas-Aguirre et. al., 2022 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

 

Drugs (ATC) 

 

Potential interactions and/or outcomes 
References 

Antineoplastic - 

Alkylating Agents 

(L01A) 

 

Carmustine 

(L01AD01) 

Mechanism: CBD is agonist TRPV2. 

Outcome: Synergic effect on glioblastoma; ↑ Chemical sensitivity 

of glioblastoma cells to the cytotoxic effects of carmustine 

Nabissi et al., 2013; Opitz et 

al., 2019; Olivas-Aguirre et. 

al., 2022 

Antineoplastic - 

Alkylating Agents 

(L01A) 

 

Cyclophosphamide 

(L01AA01) 

 

Mechanism: ↑ Cytotoxicity, cell cycle stop and apoptosis 

Outcome: Synergic effect; 

 

Olivas-Aguirre et. al., 2022 

 

Other antineoplastic 

agents 

(L01X) 

 

 

Cisplatin 

(L01XA01) 

 

Mechanism: ↑ Antiproliferative effect and cytotoxic activity; 

there is also an antagonistic effect registration 

Outcome: Synergistic effect on glioblastoma cells 

Fraguas-Sánchez et al., 2020; 

Opitz et al., 2019; D’Aloia et. 

al, 2022; Marzeda et. al, 2022; 

Olivas-Aguirre et. al, 2022 

 

Antineoplastic agents - 

Antimetabolites 

(L01B) 

 

 

Cytarabine 

(L01BC01) 

 

 

Mechanism: CBD increased apoptosis 

Outcome: Synergic effects 

 

 

Olivas-Aguirre et. al, 2022 

 

 

 

 

 

 

 

 

Anxiolytics 

(N05B) 

 

 

 

 

 

 

 

 

Clobazam 

(N05BA09) 

 

 

 

 

 

 

 

Mechanism: ↑ Inhibitory activation of the GABAA receptor 

Outcome: ↑ Antiepileptics efficacy; ↓ seizures; Synergic effect; ↑ 

drowsiness and sedation; ↑ Adverse Events 

Anderson et al., 

2022; Cogan, 2019; Devinsky 

et al., 2020; Dos Santos et al., 

2020; Franco et al., 2021; 

Gaston et al., 2019; Gilmartin 

et al., 2021; Gunning et al., 

2021; Savage et al., 2020; 

Rana et. al, 2023; Strzelczyk 

& Schubert-Bast, 2022 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

 

Antiepileptics 

(N03A) 

 

Clonazepam 

(N03AE01) 

Mechanism: CNS Depressants may enhance the CNS depressant 

effect o 

Outcome:  ↑ Antiepileptics effects 

 

Balachandran et al., 2021 

 

Anxiolytics 

(N05B) 

 

Chlordiazepoxide 

(N05BA02) 

Mechanism: CNS Depressants may enhance the CNS depressant 

effect o 

Outcome: ↑ Antiepileptics effects 

 

Balachandran et al., 2021 

Antiprotozoals - 

Antimalarials (P01B) 

Chlorine 

(P01BA01) 

Mechanism: Not well understood 

Outcome: ↑ Diarrhea and/or Headache Risk 
Land et al., 2020 

Direct acting 

antivirals 

(J05A) 

 

Darunavir/Cobicistat 

e (J05AR14) 

 

Mechanism: Not well understood 

Outcome: ↑ Diarrhea and/or Headache Risk 

 

Land et al., 2020 

 

 

 

 

Antidepressants 

(N06A) 

 

 

 

 

Desipramine 

(N06AA01) 

 

Mechanism: CBD and Desipramine are 5HT1A agonists and 

5HT2 antagonists 

Outcome: Synergic or additive effect (significant antidepressant 

effects) 

 

 

 

Balachandran et al., 2021 

 

 

 

 

Corticosteroids for 

systemic use (H02A) 

 

 

 

 

Dexamethasone 

(H02AB02) 

 

 

Mechanism: Mechanism of interaction unclear; CBD decreases 

Th1 and Th2, showing immunosuppressive property 

Outcome: ↑ Risk of headache; ↑ Risk of infections; antagonist 

effect on some models 

 

 

 

Land et al., 2020 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

 

Drugs (ATC) 

 

Potential interactions and/or outcomes 
References 

Drugs used in 

addictive disorders 

(N07B) 

 

Disulfiram 

(N07BB01) 

 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Risk of sedation 

 

Land et al., 2020 

Antineoplastic 

agents - plant alkaloids 

and other natural 

products 

(L01C) 

 

 

 

Docetaxel 

(L01CD02) 

 

 

 

Mechanism: Mechanism of interaction unclear 

Outcome: In vitro synergistic effect 

 

 

Alsherbiny et al., 2021 

Antineoplastic 

agents- Cytotoxic 

antibiotics and related 

substances (L01D) 

 

 

Doxorubicin 

(L01DB01) 

 

Mechanism: CBD is agonist TRPV2. 

Outcome: Synergic effect; ↑ chemical sensitivity of glioblastoma 

cells to the cytotoxic effects of doxorubicin 

Alsherbiny et al., 2021; 

Nabissi et al., 2013; Olivas- 

Aguirre et. al, 2022 

Immunosuppress 

ants 

(L04A) 

 

Eculizumab 

(L04AA25) 

 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Headache Risk 

 

Land et al., 2020 

 

Antiepileptics 

(N03A) 

 

Phenytoin 

(N03AB02) 

 

Mechanism: Mechanism of interaction unclear 

Outcome: ↓ CBD efficacy; ↑ Antiepileptics effects of phenytoin 

Balachandran et al., 202; 

Brown & Winterstein, 2019; 

Chesher et al., 1974 

 

 

 

Antiepileptics 

(N03A) 

 

 

 

Phenobarbital 

(N03AA2) 

Mechanism: In the CNS, the phenobarbital activates the 

gabaergic interneurons during seizure activity; CBD can increase 

subcortical glutamate levels. 

Outcome: ↓ CBD efficacy; inhibition of the CBD protective 

effect; ↑ phenobarbital effect; 

Abu-Sawwa et al., 2020; 

Brown & Winterstein, 2019; 

Balachandran et al., 2021; 

Chesher et al., 1974; Frías- 

Soria et al., 2021 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

 

Antiprotozoals - 

Antimalarials (P01B) 

 

Hydroxychloroquine 

(P01BA02) 

 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Diarrhea and/or Headache Risk 

Land et al., 2020 

 

Antipsychotics 

(N05A) 

 

Iloperidone 

(N05AX14) 

Mechanism: CNS Depressants may enhance the CNS depressant 

effect 

Outcome: Additive Effects 

 

Thériault et al., 2021 

 

Antineoplastic agents - 

Protein kinase inhibitors 

(L01E) 

 

 

Imatinib 

(L01EA01) 

Mechanism: CBD, through TRPV2, inhibits cell proliferation and 

cell cycle 

Outcome: Synergic effect; Imatinibe resistant cells were 

susceptible to CBD 

 

Maggi et. al, 2022 

 

 

Antiepileptics 

(N03A) 

 

 

Lamotrigine 

(N03AX09) 

Mechanism: CBD inhibits the reuptake of serotonin, dopamine, 

norepinephrine, and GABA, promoting anxiolytic and anti- 

epileptic effects. 

Outcome: ↑ drowsiness, sedation and lethargy 

 

Duda & Reinert, 2022 

 

 

Antiepileptics 

(N03A) 

 

 

Levetiracetam 

(N03AX14) 

Mechanism: CNS Depressants may enhance the CNS depressant 

effect 

Outcome: ↑ Antiepileptics activity of levetiracetam; ↑ 

drowsiness, sedation and lethargy 

Balachandran et al., 2021; 

Gilmartin et al., 2021; Singh 

et al., 2020; Duda & Reinert, 

2022 

Direct-acting antivirals 

(J05A) 

Lopinavir/Ritonavir 

(J05AR10) 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Risk of diarrhea, fatigue and/or headache 
Land et al., 2020 

 

Hypnotic and sedative 

(N05C) 

 

Midazolam 

(N05CD08) 

Mechanism: CBD modulate GABA-A receptors both directly 

and through the activation of CB1 and CB2 receptors 

Outcome: Synergic effects 

 

Reddy et. al, 2023 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

Antineoplastic agents - 

Cytotoxic antibiotics and 

related substances 

(L01D) 

 

 

Mitoxantrone 

(L01DB07) 

Mechanism: CBD induces apoptosis by an autophagy-apoptosis 

crosstalk pathway and inhibits the expression of the anti-apoptotic 

proteins 

Outcome: Additive effect; ↑ apoptotic response 

 

Inkol et al., 2021; Marzeda 

et.al, 2022 

 

Opioids 

(N02A) 

 

Morphine 

(N02AA01) 

Mechanism: Distinct mechanisms of action underlie the 

interactions between CBD and morphine 

Outcome: Synergic and Sub-Additive Effects. 

 

Balachandran et al., 2021 

 

 

Direct-acting antivirals 

(J05A) 

 

 

Nelfinavir 

(J05AE04) 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Diarrhea and/or Headache Risk 
 

Land et al., 2020 

Agents against 

amoebiasis and other 

protozoal diseases 

(P01A) 

 

 

Nitazoxanide 

(P01AX11) 

 

 

Mechanism: Mechanism of interaction unclear 

Outcome: ↑ Headache 

 

Land et al., 2020 

 

 

Antineoplastic agents - 

Plant alkaloids and other 

natural products 

(L01C) 

 

 

 

 

Paclitaxel 

(L01CD01) 

Mechanism: CBD interaction targets include 5-HT1A, GPR55, 

PPAR-γ and TRPVs receptors; CBD shows antiproliferative, pro- 

apoptotic and inhibitory effects on cancer metastasis, invasion, 

and migration. 

Outcome: Synergic effect; ↑ cytotoxicity; ↓ tumor volume; 

inhibition of neuropathic pain associated with paclitaxel 

 

Alsherbiny et al., 2021; 

Fraguas-Sánchez et al., 2020; 

Olivas-Aguirre et. al, 2022; 

Opitz et al., 2019 

Other antineoplastic 

agents 

(L01X) 

 

Panobinosta 

t (L01XH03) 

Mechanism: CBD possess antitumorigenic effects on ovarian 

cancer. Mechanism of interaction unclear 

Outcome: Synergic effect 

 

Griffiths et al., 2021 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

Analgesics - Other 

analgesics and 

antipyretics 

(N02B) 

 

 

Acetaminophen 

(N02BE01) 

 

Mechanism: Activation of kinase n-terminal c-jun (jNK). 

Outcome: ↑ Mortality in animals associated with liver injury; In a 

higher dose of CBD, the effect was not observed (paradox) 

Balachandran et al., 2021; 

Ewing et al., 2019; 

Stöllberger & Finsterer, 2023 

Hypnotics and sedatives 

(N05C) 

Pentobarbital 

(N05CA01) 

Mechanism: Related to pentobarbital brain concentrations 

Outcome: ↑ Sleep prolongation 

Chesher et al., 1974; 

Coldwell et al., 1974 

 

 

Other antibacterials 

(J01X) 

 

 

Polymyxin B 

(J01XB02) 

Mechanism: CBD was described as inhibitor of membrane 

vesicles released from Gram-negative bacilli 

Outcome: Additive and/or synergistic effect against gram- 

negative diplococcus that express lipooligosaccharides 

 

Abichabki et al.,2022 

Analgesics - Other 

analgesics and 

antipyretics 

(N02B) 

 

 

Pregabalin 

(N02BF02) 

 

Mechanism: CBD is linked to the blockage of the T-type Ca2+ 

channels and agonist action on G protein-coupled receptors 

Outcome: ↑ Antiepileptics activity 

 

Kara´zniewicz-Łada 

et al., 2021; Singh et al., 2020 

 

 

 

 

 

 

 

 

Immunosuppressants 

(L04A) 

 

 

 

 

 

 

 

 

Sarilumab 

(L04AC14) 

 

 

 

 

Mechanism: CBD decreases Th1 and Th2, showing 

immunosuppressive property 

Outcome: ↑ Risk of infections; Risk of liver injury (ALT 

increase) 

 

 

 

 

 

Land et al., 2020 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (continued). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

 

 

 

Antidepressants 

(N06A) 

 

 

 

Sertraline 

(N06AB06) 

 

Mechanism: 5HT1A receptor activation or allosteric modulation 

by CBD 

Outcome: Synergistic effect on cognitive and emotional disorders 

(severe anxiety and aggressive behavior) 

 

Balachandran et al., 2021; 

Gasparyan et al., 2021 

Direct acting antivirals 

(J05A) 

Sofosbuvir 

(J05AP08) 

Mechanism: Mechanism of action unclear 

Outcome: ↑ Diarrhea, fatigue and/or headache 
Land et al., 2020 

Antineoplastic agents - 

Hormonal antagonists 

and related agents 

(L02B) 

 

 

Tamoxifen 

(L02BA01) 

 

Mechanism: CBD increases cytotoxicity in vitro or decreases 

tumor size 

Outcome: Synergic effect 

 

Olivas-Aguirre et. al, 2022 

 

 

Antineoplastic agents - 

Alkylating Agents 

(L01A) 

 

 

 

Temozolomide 

(L01AX03) 

Mechanism: CBD is agonist TRPV2. 

Outcome: Synergistic effect on glioblastoma cells; ↑ chemical 

glioblastoma cells to cytotoxic effects of temozolomide; ↑ 

Antiproliferative effect; ↓ Volume and weight of the tumor (cell 

death mediated by autophagy) 

 

Nabissi et al., 2013; Olivas- 

Aguirre et. al, 2022; Opitz et 

al., 2019 

 

Immunosuppressants 

(L04A) 

 

Tocilizumab 

(L04AC07) 

Mechanism: CBD decreases Th1 and Th2, showing 

immunosuppressive property 

Outcome: ↑ Risk of infections 

 

Land et al., 2020 

Antineoplastic agents - 

Plant alkaloids and other 

natural products 

(L01C) 

 

 

Vinblastine 

(L01CA01) 

 

Mechanism: CBD has induced apoptosis, reduced cell migration, 

and acted as a chemotherapy sensitizer 

Outcome: ↑ Apoptotic response of vinblastine in a synergistic 

way 

 

Inkol et al., 2021 
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Supplementary Material 5. Associated outcomes and mechanism of action of identified pharmacodynamic interactions (concluded). 

Therapeutic 

Classification (ATC) 

Drugs 

(ATC) 

 

Potential interactions and/or outcomes 
References 

Antineoplastic agents - 

Plant alkaloids and other 

natural products 

(L01C) 

 

 

Vincristine 

(L01CA02) 

 

 

Mechanism: CBD increases citotoxicity 

Outcome: Sinétgic effects 

 

Olivas-Aguirre et. al, 2022 

Antineoplastic agents - 

Plant alkaloids and other 

natural products (L01C) 

 

Vinorelbine 

(L01CA04) 

Mechanism: CBD inhibits of topoisomerase II, cullin 1, V-type 

proton ATPase, and CDK-6 in MCF7 cells line 

Outcome: In vitro synergistic effect. 

 

Alsherbiny et al., 2021 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

61  

SUPPLEMENTARY MATERIAL 5: INCLUDED STUDIES 
 

 

 

1. Abichabki N, Zacharias LV, Moreira NC, Bellissimo-Rodrigues F, Moreira FL, Benzi JRL, 

Ogasawara TMC, Ferreira JC, Ribeiro CM, Pavan FR, Pereira LRL, Brancini GTP, Braga GÚL, Zuardi 

AW, Hallak JEC, Crippa JAS, Lanchote VL, Cantón R, Darini ALC, Andrade LN. Potential cannabidiol 

(CBD) repurposing as antibacterial and promising therapy of CBD plus polymyxin B (PB) against PB- 

resistant gram-negative bacilli. Sci Rep. 2022 Apr 19;12(1):6454. doi: 10.1038/s41598-022-10393-8. 

PMID: 35440801; PMCID: PMC9018834. 

2. Abu-Sawwa R, Scutt B, Park Y. Emerging Use of Epidiolex (Cannabidiol) in Epilepsy. J Pediatr 

Pharmacol Ther. 2020;25(6):485-499. doi: 10.5863/1551-6776-25.6.485. PMID: 32839652; PMCID: 

PMC7439947. 

3. Alsherbiny MA, Bhuyan DJ, Low MN, Chang D, Li CG. Synergistic Interactions of 

Cannabidiol with Chemotherapeutic Drugs in MCF7 Cells: Mode of Interaction and Proteomics Analysis 

of Mechanisms. Int J Mol Sci. 2021 Sep 18;22(18):10103. doi: 10.3390/ijms221810103. PMID: 

34576262; PMCID: PMC8469885. 

4. Amaral Silva D, Pate DW, Clark RD, Davies NM, El-Kadi AOS, Löbenberg R. Phytocannabinoid 

drug-drug interactions and their clinical implications. Pharmacol Ther. 2020 Nov;215:107621. doi: 

10.1016/j.pharmthera.2020.107621. Epub 2020 Jun 30. PMID: 32615127. 

5. Anderson LL, Arnold JC, McGregor IS, Nation TR. A Potential Drug-Gene-Drug Interaction 

Between Cannabidiol, CYP2D6*4, and Fluoxetine: A Case Report. J Clin Psychopharmacol. 2022 Jul- 

Aug 01;42(4):422-424. doi: 10.1097/JCP.0000000000001568. Epub 2022 Jun 2. PMID: 35652796. 

6. Anderson LL, Doohan PT, Oldfield L, Kevin RC, Arnold JC, Berger M, Amminger GP, McGregor 

IS. Citalopram and Cannabidiol: In Vitro and In Vivo Evidence of Pharmacokinetic Interactions 

Relevant to the Treatment of Anxiety Disorders in Young People. J Clin Psychopharmacol. 2021 Sep- 

Oct 01;41(5):525-533. doi: 10.1097/JCP.0000000000001427. PMID: 34121064. 

7. Anderson LL, Absalom NL, Abelev SV, Low IK, Doohan PT, Martin LJ, Chebib M, McGregor IS, 

Arnold JC. Coadministered cannabidiol and clobazam: Preclinical evidence for both pharmacodynamic 

and pharmacokinetic interactions. Epilepsia. 2019 Nov;60(11):2224-2234. doi: 10.1111/epi.16355. 

Epub 2019 Oct 17. PMID: 31625159; PMCID: PMC6900043. 

8. Antoniou T, Bodkin J, Ho JM. Drug interactions with cannabinoids. CMAJ. 2020 Mar 

2;192(9):E206. doi: 10.1503/cmaj.191097. PMID: 32122975; PMCID: PMC7055953. 

9. Balachandran P, Elsohly M, Hill KP. Cannabidiol Interactions with Medications, Illicit Substances, 

and Alcohol: a Comprehensive Review. J Gen Intern Med. 2021 Jul;36(7):2074-2084. doi: 

10.1007/s11606-020-06504-8. Epub 2021 Jan 29. PMID: 33515191; PMCID: PMC8298645. 

10. Bansal S, Maharao N, Paine MF, Unadkat JD. Predicting the Potential for Cannabinoids to 

Precipitate Pharmacokinetic Drug Interactions via Reversible Inhibition or Inactivation of Major 

Cytochromes P450. Drug Metab Dispos. 2020 Oct;48(10):1008-1017. doi: 10.1124/dmd.120.000073. 

Epub 2020 Jun 25. PMID: 32587099; PMCID: PMC7543485. 

11. Bardhi K, Coates S, Watson CJW, Lazarus P. Cannabinoids and drug metabolizing enzymes: 

potential for drug-drug interactions and implications for drug safety and efficacy. Expert Rev Clin 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

62  

Pharmacol. 2022 Dec;15(12):1443-1460. doi: 10.1080/17512433.2022.2148655. Epub 2022 Dec 1. 

PMID: 36384377. 

12. Beers JL, Fu D, Jackson KD. Cytochrome P450-Catalyzed Metabolism of Cannabidiol to the Active 

Metabolite 7-Hydroxy-Cannabidiol. Drug Metab Dispos. 2021 Oct;49(10):882-891. doi: 

10.1124/dmd.120.000350. Epub 2021 Jul 30. PMID: 34330718; PMCID: PMC11025033. 

13. Ben-Menachem E, Gunning B, Arenas Cabrera CM, VanLandingham K, Crockett J, Critchley D, 

Wray L, Tayo B, Morrison G, Toledo M. A Phase II Randomized Trial to Explore the Potential for 

Pharmacokinetic Drug-Drug Interactions with Stiripentol or Valproate when Combined with 

Cannabidiol in Patients with Epilepsy. CNS Drugs. 2020 Jun;34(6):661-672. doi: 10.1007/s40263-020- 

00726-4. PMID: 32350749; PMCID: PMC7275018. 

14. Benowitz NL, Nguyen TL, Jones RT, Herning RI, Bachman J. Metabolic and psychophysiologic 

studies of cannabidiol-hexobarbital interaction. Clin Pharmacol Ther. 1980 Jul;28(1):115-20. doi: 

10.1038/clpt.1980.139. PMID: 7389248. 

15. Bergmann KR, Broekhuizen K, Groeneveld GJ. Clinical trial simulations of the interaction between 

cannabidiol and clobazam and effect on drop-seizure frequency. Br J Clin Pharmacol. 2020 

Feb;86(2):380-385. doi: 10.1111/bcp.14158. Epub 2019 Dec 12. PMID: 31657863; PMCID: 

PMC7015736. 

16. Bialer M, Perucca E. Does cannabidiol have antiseizure activity independent of its interactions with 

clobazam? An appraisal of the evidence from randomized controlled trials. Epilepsia. 2020 

Jun;61(6):1082-1089. doi: 10.1111/epi.16542. Epub 2020 May 26. PMID: 32452568. 

17. Brown JD, Winterstein AG. Potential Adverse Drug Events and Drug-Drug Interactions with 

Medical and Consumer Cannabidiol (CBD) Use. J Clin Med. 2019 Jul 8;8(7):989. doi: 

10.3390/jcm8070989. PMID: 31288397; PMCID: PMC6678684. 

18. Buchtova T, Lukac D, Skrott Z, Chroma K, Bartek J, Mistrik M. Drug-Drug Interactions of 

Cannabidiol with Standard-of-Care Chemotherapeutics. Int J Mol Sci. 2023 Feb 2;24(3):2885. doi: 

10.3390/ijms24032885. PMID: 36769206; PMCID: PMC9917508. 

19. Cáceres Guido P, Riva N, Caraballo R, Reyes G, Huaman M, Gutierrez R, Agostini S, Fabiana 

Delaven S, Pérez Montilla CA, García Bournissen F, Schaiquevich P. Pharmacokinetics of cannabidiol 

in children with refractory epileptic encephalopathy. Epilepsia. 2021 Jan;62(1):e7-e12. doi: 

10.1111/epi.16781. Epub 2020 Dec 6. PMID: 33280111. 

20. Chesher GB, Jackson DM. Anticonvulsant effects of cannabinoids in mice: drug interactions within 

cannabinoids and cannabinoid interactions with phenytoin. Psychopharmacologia. 1974 Jul 

11;37(3):255-64. doi: 10.1007/BF00421539. PMID: 4850601. 

21. Chesher GB, Jackson DM, Malor RM. Interaction of delta9-tetrahydrocannabinol and cannabidiol 

with phenobarbitone in protecting mice from electrically induced convulsions. J Pharm Pharmacol. 1975 

Aug;27(8):608-9. doi: 10.1111/j.2042-7158.1975.tb09515.x. PMID: 239178. 

22. Chesher GB, Jackson DM, Starmer GA. Interaction of cannabis and general anaesthetic agents in 

mice. Br J Pharmacol. 1974 Apr;50(4):593-9. doi: 10.1111/j.1476-5381.1974.tb08594.x. PMID: 

4280927; PMCID: PMC1776719. 

23. Chong DJ, Lerman AM. Practice Update: Review of Anticonvulsant Therapy. Curr Neurol Neurosci 

Rep. 2016 Apr;16(4):39. doi: 10.1007/s11910-016-0640-y. PMID: 26984292. 

24. Cogan PS. On healthcare by popular appeal: critical assessment of benefit and risk in cannabidiol 

based dietary supplements. Expert Rev Clin Pharmacol. 2019 Jun;12(6):501-511. doi: 

10.1080/17512433.2019.1612743. Epub 2019 May 7. PMID: 31025586. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

63  

25. Coldwell BB, Bailey K, Paul CJ, Anderson G. Interaction of cannabinoids with pentobarbital in 

rats. Toxicol Appl Pharmacol. 1974 Jul;29(1):59-69. doi: 10.1016/0041-008x(74)90162-8. PMID: 

4283681. 

26. Consroe PF, Wolkin AL. Anticonvulsant interaction of cannabidiol and ethosuximide in rats. 

J Pharm Pharmacol. 1977 Aug;29(8):500-1. doi: 10.1111/j.2042-7158.1977.tb11378.x. PMID: 19602. 

27. Cortopassi J. Warfarin dose adjustment required after cannabidiol initiation and titration. Am 

J Health Syst Pharm. 2020 Oct 30;77(22):1846-1851. doi: 10.1093/ajhp/zxaa268. PMID: 33016308. 

28. Court MH, Mealey KL, Burke NS, Jimenez TP, Zhu Z, Wakshlag JJ. Cannabidiol and cannabidiolic 

acid: Preliminary in vitro evaluation of metabolism and drug-drug interactions involving canine 

cytochrome P-450, UDP-glucuronosyltransferase, and P-glycoprotein. J Vet Pharmacol Ther. 2024 

Jan;47(1):1-13. doi: 10.1111/jvp.13403. Epub 2023 Jul 19. PMID: 37469115. 

29. Cuñetti L, Manzo L, Peyraube R, Arnaiz J, Curi L, Orihuela S. Chronic Pain Treatment With 

Cannabidiol in Kidney Transplant Patients in Uruguay. Transplant Proc. 2018 Mar;50(2):461-464. doi: 

10.1016/j.transproceed.2017.12.042. PMID: 29579828. 

30. Anderson LL, Absalom NL, Abelev SV, Low IK, Doohan PT, Martin LJ, Chebib M, McGregor IS, 

Arnold JC. Coadministered cannabidiol and clobazam: Preclinical evidence for both pharmacodynamic 

and pharmacokinetic interactions. Epilepsia. 2019 Nov;60(11):2224-2234. doi: 10.1111/epi.16355. 

Epub 2019 Oct 17. PMID: 31625159; PMCID: PMC6900043. 

31. D'Aloia A, Ceriani M, Tisi R, Stucchi S, Sacco E, Costa B. Cannabidiol Antiproliferative Effect in 

Triple-Negative Breast Cancer MDA-MB-231 Cells Is Modulated by Its Physical State and by IGF-1. 

Int J Mol Sci. 2022 Jun 27;23(13):7145. doi: 10.3390/ijms23137145. PMID: 35806150; PMCID: 

PMC9266539. 

32. Damkier P, Lassen D, Christensen MMH, Madsen KG, Hellfritzsch M, Pottegård A. Interaction 

between warfarin and cannabis. Basic Clin Pharmacol Toxicol. 2019 Jan;124(1):28-31. doi: 

10.1111/bcpt.13152. Epub 2018 Nov 6. PMID: 30326170. 

33. Darweesh RS, Khamis TN, El-Elimat T. The effect of cannabidiol on the pharmacokinetics of 

carbamazepine in rats. Naunyn Schmiedebergs Arch Pharmacol. 2020 Oct;393(10):1871-1886. doi: 

10.1007/s00210-020-01878-2. Epub 2020 May 19. PMID: 32424477. 

34. Deutsch DG, Tombler ER, March JE, Lo SHC, Adesnik M. Potentiation of the inductive effect of 

phenobarbital on cytochrome P450 mRNAs by cannabidiol. Biochem Pharmacol. 1991;42(10):2048- 

2053. doi:10.1016/0006-2952(91)90608-8. 

35. Devinsky O, Thiele EA, Wright S, Checketts D, Morrison G, Dunayevich E, Knappertz V. 

Cannabidiol efficacy independent of clobazam: Meta-analysis of four randomized controlled trials. Acta 

Neurol Scand. 2020 Dec;142(6):531-540. doi: 10.1111/ane.13305. Epub 2020 Jul 17. PMID: 32592183; 

PMCID: PMC7689899. 

36. Doohan PT, Oldfield LD, Arnold JC, Anderson LL. Cannabinoid Interactions with Cytochrome 

P450 Drug Metabolism: a Full-Spectrum Characterization. AAPS J. 2021 Jun 28;23(4):91. doi: 

10.1208/s12248-021-00616-7. PMID: 34181150. 

37. Dos Santos RG, Guimarães FS, Crippa JAS, Hallak JEC, Rossi GN, Rocha JM, Zuardi AW. Serious 

adverse effects of cannabidiol (CBD): a review of randomized controlled trials. Expert Opin Drug Metab 

Toxicol. 2020 Jun;16(6):517-526. doi: 10.1080/17425255.2020.1754793. Epub 2020 Apr 27. PMID: 

32271618. 

38. Duda J, Reinert JP. Cannabidiol in refractory status epilepticus: A review of clinical experiences. 

Seizure. 2022 Dec;103:115-119. doi: 10.1016/j.seizure.2022.11.006. Epub 2022 Nov 12. PMID: 

36399869. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

64  

39. Ebrahimi-Fakhari D, Agricola KD, Tudor C, Krueger D, Franz DN. Cannabidiol Elevates 

Mechanistic Target of Rapamycin Inhibitor Levels in Patients With Tuberous Sclerosis Complex. Pediatr 

Neurol. 2020 Apr;105:59-61. doi: 10.1016/j.pediatrneurol.2019.11.017. Epub 2019 Dec 9. PMID: 

31924480. 

40. Ewing LE, McGill MR, Yee EU, Quick CM, Skinner CM, Kennon-McGill S, Clemens M, Vazquez 

JH, McCullough SS, Williams DK, Kutanzi KR, Walker LA, ElSohly MA, James LP, Gurley BJ, 

Koturbash I. Paradoxical Patterns of Sinusoidal Obstruction Syndrome-Like Liver Injury in Aged 

Female CD-1 Mice Triggered by Cannabidiol-Rich Cannabis Extract and Acetaminophen Co- 

Administration. Molecules. 2019 Jun 17;24(12):2256. doi: 10.3390/molecules24122256. PMID: 

31212965; PMCID: PMC6630875. 

41. Fernandes M, Warning N, Christ W, Hill R. Interactions of several cannabinoids with the 

hepatic drug metabolizing system. Biochem Pharmacol. 1973 Dec 1;22(23):2981-7. doi: 10.1016/0006- 

2952(73)90184-6. PMID: 4796885. 

42. Foster BC, Abramovici H, Harris CS. Cannabis and Cannabinoids: Kinetics and Interactions. Am J 

Med. 2019 Nov;132(11):1266-1270. doi: 10.1016/j.amjmed.2019.05.017. Epub 2019 May 30. PMID: 

31152723. 

43. Fraguas-Sánchez AI, Torres-Suárez AI, Fernández-Carballido A, Martin-Sabroso C. Cannabinoid 

based chemo-nanotherapy for the treatment of gynecological malignancies. An Real Acad Farm. 

2020;86(2):133-150. 

44. Fraguas-Sánchez AI, Fernández-Carballido A, Simancas-Herbada R, Martin-Sabroso C, Torres- 

Suárez AI. CBD loaded microparticles as a potential formulation to improve paclitaxel and doxorubicin- 

based chemotherapy in breast cancer. Int J Pharm. 2020 Jan 25;574:118916. doi: 

10.1016/j.ijpharm.2019.118916. Epub 2019 Dec 4. PMID: 31811927. 

45. Franco V, Bialer M, Perucca E. Cannabidiol in the treatment of epilepsy: Current evidence and 

perspectives for further research. Neuropharmacology. 2021 Mar 1;185:108442. doi: 

10.1016/j.neuropharm.2020.108442. Epub 2021 Jan 12. PMID: 33347884. 

46. Frías-Soria CL, Pérez-Pérez D, Orozco-Suárez S, Rocha L. Cannabidiol modifies the seizure 

expression and effects of antiseizure drugs in a rat model of recurrent severe seizures. Seizure. 2021 

Aug;90:67-73. doi: 10.1016/j.seizure.2021.04.008. Epub 2021 Apr 10. PMID: 33879386. 

47. Gasparyan A, Navarrete F, Manzanares J. Cannabidiol and Sertraline Regulate Behavioral and 

Brain Gene Expression Alterations in an Animal Model of PTSD. Front Pharmacol. 2021 Jun 

28;12:694510. doi: 10.3389/fphar.2021.694510. PMID: 34262461; PMCID: PMC8273267. 

48. Gaston TE, Bebin EM, Cutter GR, Ampah SB, Liu Y, Grayson LP, Szaflarski JP; UAB CBD 

Program. Drug-drug interactions with cannabidiol (CBD) appear to have no effect on treatment response 

in an open-label Expanded Access Program. Epilepsy Behav. 2019 Sep;98(Pt A):201-206. doi: 

10.1016/j.yebeh.2019.07.008. Epub 2019 Aug 2. PMID: 31382177. 

49. Gaston TE, Bebin EM, Cutter GR, Grayson L, Szaflarski JP. Final analysis of potential drug-drug 

interactions between highly purified cannabidiol and anti-seizure medications in an open-label expanded 

access program. Epilepsia Open. 2023 Dec;8(4):1405-1412. doi: 10.1002/epi4.12815. Epub 2023 Aug 

26. PMID: 37593907; PMCID: PMC10690661. 

50. Gaston TE, Bebin EM, Cutter GR, Liu Y, Szaflarski JP; UAB CBD Program. Interactions between 

cannabidiol and commonly used antiepileptic drugs. Epilepsia. 2017 Sep;58(9):1586-1592. doi: 

10.1111/epi.13852. Epub 2017 Aug 6. PMID: 28782097. 

51. Gaston TE, Szaflarski JP. Cannabis for the Treatment of Epilepsy: an Update. Curr Neurol Neurosci 

Rep. 2018 Sep 8;18(11):73. doi: 10.1007/s11910-018-0882-y. PMID: 30194563. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

65  

52. Geffrey AL, Pollack SF, Bruno PL, Thiele EA. Drug-drug interaction between clobazam and 

cannabidiol in children with refractory epilepsy. Epilepsia. 2015 Aug;56(8):1246-51. doi: 

10.1111/epi.13060. Epub 2015 Jun 26. PMID: 26114620. 

53. Georgieva D, Langley J, Hartkopf K, Hawk L, Margolis A, Struck A, Felton E, Hsu D, Gidal BE. 

Real-world, long-term evaluation of the tolerability and therapy retention of Epidiolex® (cannabidiol) 

in patients with refractory epilepsy. Epilepsy Behav. 2023 Apr;141:109159. doi: 

10.1016/j.yebeh.2023.109159. Epub 2023 Mar 7. PMID: 36893722. 

54. Gilmartin CGS, Dowd Z, Parker APJ, Harijan P. Interaction of cannabidiol with other antiseizure 

medications: A narrative review. Seizure. 2021 Mar;86:189-196. doi: 10.1016/j.seizure.2020.09.010. 

Epub 2020 Oct 3. PMID: 33541771. 

55. Grayson L, Vines B, Nichol K, Szaflarski JP; UAB CBD Program. An interaction between warfarin 

and cannabidiol, a case report. Epilepsy Behav Case Rep. 2017 Oct 12;9:10-11. doi: 

10.1016/j.ebcr.2017.10.001. PMID: 29387536; PMCID: PMC5789126. 

56. Greger J, Bates V, Mechtler L, Gengo F. A Review of Cannabis and Interactions With 

Anticoagulant and Antiplatelet Agents. J Clin Pharmacol. 2020 Apr;60(4):432-438. doi: 

10.1002/jcph.1557. Epub 2019 Nov 13. PMID: 31724188. 

57. Griffiths C, Aikins J, Warshal D, Ostrovsky O. Can Cannabidiol Affect the Efficacy of 

Chemotherapy and Epigenetic Treatments in Cancer? Biomolecules. 2021 May 20;11(5):766. doi: 

10.3390/biom11050766. PMID: 34065479; PMCID: PMC8160970. 

58. Gunning B, Mazurkiewicz-Bełdzińska M, Chin RFM, Bhathal H, Nortvedt C, Dunayevich E, 

Checketts D. Cannabidiol in conjunction with clobazam: analysis of four randomized controlled trials. 

Acta Neurol Scand. 2021 Feb;143(2):154-163. doi: 10.1111/ane.13351. Epub 2020 Oct 22. PMID: 

32969022; PMCID: PMC7821324. 

59. Hallak JE, Dursun SM, Bosi DC, de Macedo LR, Machado-de-Sousa JP, Abrão J, Crippa JA, 

McGuire P, Krystal JH, Baker GB, Zuardi AW. The interplay of cannabinoid and NMDA glutamate 

receptor systems in humans: preliminary evidence of interactive effects of cannabidiol and ketamine in 

healthy human subjects. Prog Neuropsychopharmacol Biol Psychiatry. 2011 Jan 15;35(1):198-202. doi: 

10.1016/j.pnpbp.2010.11.002. Epub 2010 Nov 7. PMID: 21062637. 

60. Hollister LE. Interactions of cannabis with other drugs in man. NIDA Res Monogr. 1986;68:110-6. 

PMID: 3095648. 

61. Horn JR, Hansten PD. Drug interactions with marijuana. Pharm Times. 2014 Dec 9;80(12):Heart 

Health. 

62. Hussein M, Allobawi R, Levou I, Blaskovich MAT, Rao GG, Li J, Velkov T. Mechanisms 

Underlying Synergistic Killing of Polymyxin B in Combination with Cannabidiol against Acinetobacter 

baumannii: A Metabolomic Study. Pharmaceutics. 2022 Apr 3;14(4):786. doi: 

10.3390/pharmaceutics14040786. PMID: 35456620; PMCID: PMC9025570. 

63. Inkol JM, Hocker SE, Mutsaers AJ. Combination therapy with cannabidiol and chemotherapeutics 

in canine urothelial carcinoma cells. PLoS One. 2021 Aug 5;16(8):e0255591. doi: 

10.1371/journal.pone.0255591. PMID: 34352013; PMCID: PMC8341525. 

64. Jaeger W, Benet LZ, Bornheim LM. Inhibition of cyclosporine and tetrahydrocannabinol 

metabolism by cannabidiol in mouse and human microsomes. Xenobiotica. 1996 Mar;26(3):275-84. doi: 

10.3109/00498259609046707. PMID: 8730919. 

65. Jiang R, Yamaori S, Okamoto Y, Yamamoto I, Watanabe K. Cannabidiol is a potent inhibitor of the 

catalytic activity of cytochrome P450 2C19. Drug Metab Pharmacokinet. 2013;28(4):332-8. doi: 

10.2133/dmpk.dmpk-12-rg-129. Epub 2013 Jan 15. PMID: 23318708. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

66  

66. Johannessen Landmark C, Eyal S, Burns ML, Franco V, Johannessen SI. Pharmacological aspects 

of antiseizure medications: From basic mechanisms to clinical considerations of drug interactions and 

use of therapeutic drug monitoring. Epileptic Disord. 2023 Aug;25(4):454-471. doi: 

10.1002/epd2.20069. Epub 2023 Jun 1. PMID: 37259844. 

67. Karaźniewicz-Łada M, Główka AK, Mikulska AA, Główka FK. Pharmacokinetic Drug-Drug 

Interactions among Antiepileptic Drugs, Including CBD, Drugs Used to Treat COVID-19 and Nutrients. 

Int J Mol Sci. 2021 Sep 3;22(17):9582. doi: 10.3390/ijms22179582. PMID: 34502487; PMCID: 

PMC8431452. 

68. Klein P, Tolbert D, Gidal BE. Drug-drug interactions and pharmacodynamics of concomitant 

clobazam and cannabidiol or stiripentol in refractory seizures. Epilepsy Behav. 2019 Oct;99:106459. 

doi: 10.1016/j.yebeh.2019.106459. Epub 2019 Sep 10. PMID: 31519475. 

69. Klein TA, Clark CS. Therapeutic use of cannabis in the US. Nurse Pract. 2022 Dec 1;47(12):16-25. 

doi: 10.1097/01.NPR.0000884880.81603.c5. PMID: 36399143; PMCID: PMC9674439. 

70. Klotz KA, Hirsch M, Heers M, Schulze-Bonhage A, Jacobs J. Effects of cannabidiol on 

brivaracetam plasma levels. Epilepsia. 2019 Jul;60(7):e74-e77. doi: 10.1111/epi.16071. Epub 2019 Jun 

18. PMID: 31211851. 

71. Kocis PT, Vrana KE. Delta-9-Tetrahydrocannabinol and Cannabidiol Drug-Drug Interactions. Med 

Cannabis Cannabinoids. 2020 Jul 7;3(1):61-73. doi: 10.1159/000507998. PMID: 34676340; PMCID: 

PMC8489344. 

72. Kolla BP, Hayes L, Cox C, Eatwell L, Deyo-Svendsen M, Mansukhani MP. The Effects of 

Cannabinoids on Sleep. J Prim Care Community Health. 2022 Jan-Dec;13:21501319221081277. doi: 

10.1177/21501319221081277. PMID: 35459406; PMCID: PMC9036386. 

73. Kong TY, Kwon SS, Cheong JC, Kim HS, Kim JY, Lee HS. In Vitro Inhibitory Effects of Synthetic 

Cannabinoid EAM-2201 on Cytochrome P450 and UDP-Glucuronosyltransferase Enzyme Activities in 

Human Liver Microsomes. Molecules. 2018 Apr 16;23(4):920. doi: 10.3390/molecules23040920. 

PMID: 29659506; PMCID: PMC6017357. 

74. Lacroix C, Guilhaumou R, Micallef J, Bruneteau G, Desnuelle C, Blin O. Cannabis for the treatment 

of amyotrophic lateral sclerosis: What is the patients' view? Rev Neurol (Paris). 2023 Nov;179(9):967- 

974. doi: 10.1016/j.neurol.2023.03.018. Epub 2023 Jul 16. PMID: 37460332. 

75. Land MH, MacNair L, Thomas BF, Peters EN, Bonn-Miller MO. Letter to the Editor: Possible 

Drug-Drug Interactions Between Cannabinoids and Candidate COVID-19 Drugs. Cannabis Cannabinoid 

Res. 2020 Dec 15;5(4):340-343. doi: 10.1089/can.2020.0054. PMID: 33381648; PMCID: PMC7759270. 

76. Landmark CJ, Brandl U. Pharmacology and drug interactions of cannabinoids. Epileptic Disord. 

2020 Jan 1;22(S1):16-22. doi: 10.1684/epd.2019.1123. PMID: 31941642. 

77. Lattanzi S, Trinka E, Striano P, Zaccara G, Del Giovane C, Nardone R, Silvestrini M, Brigo F. 

Cannabidiol efficacy and clobazam status: A systematic review and meta-analysis. Epilepsia. 2020 

Jun;61(6):1090-1098. doi: 10.1111/epi.16546. Epub 2020 May 26. PMID: 32452532. 

78. Lattanzi S, Zaccara G, Russo E, La Neve A, Lodi MAM, Striano P. Practical use of 

pharmaceutically purified oral cannabidiol in Dravet syndrome and Lennox-Gastaut syndrome. Expert 

Rev Neurother. 2021 Jan;21(1):99-110. doi: 10.1080/14737175.2021.1834383. Epub 2020 Oct 25. 

PMID: 33026899. 

79. Leino AD, Emoto C, Fukuda T, Privitera M, Vinks AA, Alloway RR. Evidence of a clinically 

significant drug-drug interaction between cannabidiol and tacrolimus. Am J Transplant. 2019 

Oct;19(10):2944-2948. doi: 10.1111/ajt.15398. Epub 2019 May 21. PMID: 31012522. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

67  

80. Lemberger L, Dalton B, Martz R, Rodda B, Forney R. Clinical studies on the interaction of 

psychopharmacologic agents with marihuana. Ann N Y Acad Sci. 1976;281:219-28. doi: 

10.1111/j.1749-6632.1976.tb27933.x. PMID: 798524. 

81. Li J, Zagorski JW, Kaminski NE. Establishment of a point of departure for CBD hepatotoxicity 

employing human HepaRG spheroids. Toxicology. 2023 Apr;488:153469. doi: 

10.1016/j.tox.2023.153469. Epub 2023 Feb 28. PMID: 36863504. 

82. Lippert A, Renner B. Herb-Drug Interaction in Inflammatory Diseases: Review of Phytomedicine 

and Herbal Supplements. J Clin Med. 2022 Mar 12;11(6):1567. doi: 10.3390/jcm11061567. PMID: 

35329893; PMCID: PMC8951360. 

83. Lopera V, Rodríguez A, Amariles P. Clinical Relevance of Drug Interactions with Cannabis: A 

Systematic Review. J Clin Med. 2022 Feb 22;11(5):1154. doi: 10.3390/jcm11051154. PMID: 35268245; 

PMCID: PMC8911401. 

84. Lord S, Hardy J, Good P. Does Cannabidiol Have a Benefit as a Supportive Care Drug in Cancer? 

Curr Treat Options Oncol. 2022 Apr;23(4):514-525. doi: 10.1007/s11864-021-00934-0. Epub 2022 Mar 

22. PMID: 35316478; PMCID: PMC8989804. 

85. Lucas CJ, Galettis P, Schneider J. The pharmacokinetics and the pharmacodynamics of 

cannabinoids. Br J Clin Pharmacol. 2018 Nov;84(11):2477-2482. doi: 10.1111/bcp.13710. Epub 2018 

Aug 7. PMID: 30001569; PMCID: PMC6177698. 

86. Madden K, Tanco K, Bruera E. Clinically Significant Drug-Drug Interaction Between Methadone 

and Cannabidiol. Pediatrics. 2020 Jun;145(6):e20193256. doi: 10.1542/peds.2019-3256. PMID: 

32444381. 

87. Maggi F, Morelli MB, Tomassoni D, Marinelli O, Aguzzi C, Zeppa L, Nabissi M, Santoni G, 

Amantini C. The effects of cannabidiol via TRPV2 channel in chronic myeloid leukemia cells and its 

combination with imatinib. Cancer Sci. 2022 Apr;113(4):1235-1249. doi: 10.1111/cas.15257. Epub 

2022 Mar 4. Erratum in: Cancer Sci. 2023 Jul;114(7):3058-3059. doi: 10.1111/cas.15825. PMID: 

34971020; PMCID: PMC8990867. 

88. Marzęda P, Wróblewska-Łuczka P, Drozd M, Florek-Łuszczki M, Załuska-Ogryzek K, Łuszczki 

JJ. Cannabidiol Interacts Antagonistically with Cisplatin and Additively with Mitoxantrone in Various 

Melanoma Cell Lines-An Isobolographic Analysis. Int J Mol Sci. 2022 Jun 17;23(12):6752. doi: 

10.3390/ijms23126752. PMID: 35743195; PMCID: PMC9224300. 

89. Micallef J, Batisse A, Revol B. Pharmacologie du cannabidiol : points de vigilance, conséquences 

et risques chez l’homme [Pharmacology of cannabidiol: Red flags, consequences and risks in humans]. 

Therapie. 2022 Sep-Oct;77(5):585-590. French. doi: 10.1016/j.therap.2022.02.001. Epub 2022 Feb 4. 

PMID: 35221130. 

90. Morelli MB, Offidani M, Alesiani F, Discepoli G, Liberati S, Olivieri A, Santoni M, Santoni 

G, Leoni P, Nabissi M. The effects of cannabidiol and its synergism with bortezomib in multiple 

myeloma cell lines. A role for transient receptor potential vanilloid type-2. Int J Cancer. 2014 Jun 

1;134(11):2534- 

46. doi: 10.1002/ijc.28591. Epub 2013 Dec 2. PMID: 24293211. 

91. Morrison G, Crockett J, Blakey G, Sommerville K. A Phase 1, Open-Label, Pharmacokinetic Trial 

to Investigate Possible Drug-Drug Interactions Between Clobazam, Stiripentol, or Valproate and 

Cannabidiol in Healthy Subjects. Clin Pharmacol Drug Dev. 2019 Nov;8(8):1009-1031. doi: 

10.1002/cpdd.665. Epub 2019 Feb 21. PMID: 30791225; PMCID: PMC6899822. 

92. Nabissi M, Morelli MB, Santoni M, Santoni G. Triggering of the TRPV2 channel by cannabidiol 

sensitizes glioblastoma cells to cytotoxic chemotherapeutic agents. Carcinogenesis. 2013 Jan;34(1):48-



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

68  

57. doi: 10.1093/carcin/bgs328. Epub 2012 Oct 18. PMID: 23079154. 

93. Nagao M, Nakano Y, Tajima M, Sugiyama E, Sato VH, Inada M, Sato H. Nonlinear Disposition 

and Metabolic Interactions of Cannabidiol Through CYP3A Inhibition In Vivo in Rats. Cannabis 

Cannabinoid Res. 2020 Dec 15;5(4):318-325. doi: 10.1089/can.2019.0098. PMID: 33381645; PMCID: 

PMC7759266. 

94. Narouze S, Strand N, Roychoudhury P. Cannabinoids-based Medicine Pharmacology, Drug 

Interactions, and Perioperative Management of Surgical Patients. Adv Anesth. 2020 Dec;38:167-188. 

doi: 10.1016/j.aan.2020.08.004. PMID: 34106833. 

95. Nasrin S, Watson CJW, Perez-Paramo YX, Lazarus P. Cannabinoid Metabolites as Inhibitors of 

Major Hepatic CYP450 Enzymes, with Implications for Cannabis-Drug Interactions. Drug Metab 

Dispos. 2021 Dec;49(12):1070-1080. doi: 10.1124/dmd.121.000442. Epub 2021 Sep 7. PMID: 

34493602; PMCID: PMC11022895. 

96. Nasrin S, Watson CJW, Bardhi K, Fort G, Chen G, Lazarus P. Inhibition of UDP- 

Glucuronosyltransferase Enzymes by Major Cannabinoids and Their Metabolites. Drug Metab Dispos. 

2021 Dec;49(12):1081-1089. doi: 10.1124/dmd.121.000530. Epub 2021 Sep 7. PMID: 34493601; 

PMCID: PMC11022890. 

97. Olivas-Aguirre M, Torres-López L, Villatoro-Gómez K, Perez-Tapia SM, Pottosin I, 

Dobrovinskaya O. Cannabidiol on the Path from the Lab to the Cancer Patient: Opportunities and 

Challenges. Pharmaceuticals (Basel). 2022 Mar 17;15(3):366. doi: 10.3390/ph15030366. PMID: 

35337163; PMCID: PMC8951434. 

98. Opitz BJ, Ostroff ML, Whitman AC. The Potential Clinical Implications and Importance of Drug 

Interactions Between Anticancer Agents and Cannabidiol in Patients With Cancer. J Pharm Pract. 2020 

Aug;33(4):506-512. doi: 10.1177/0897190019828920. Epub 2019 Feb 18. PMID: 30776990. 

99. Paduch M, Thomason AR. Potential Drug Interactions Between Cannabinoids and Its Derivatives 

and Oral Anticoagulants. Hosp Pharm. 2022 Feb;57(1):188-192. doi: 10.1177/0018578720985438. 

Epub 2021 Jan 9. PMID: 35521023; PMCID: PMC9065521. 

100. Parihar V, Rogers A, Blain AM, Zacharias SRK, Patterson LL, Siyam MA. Reduction in Tamoxifen 

Metabolites Endoxifen and N-desmethyltamoxifen With Chronic Administration of Low Dose 

Cannabidiol: A CYP3A4 and CYP2D6 Drug Interaction. J Pharm Pract. 2022 Apr;35(2):322-326. doi: 

10.1177/0897190020972208. Epub 2020 Nov 15. PMID: 33191836. 

101. Patsalos PN, Szaflarski JP, Gidal B, VanLandingham K, Critchley D, Morrison G. Clinical 

implications of trials investigating drug-drug interactions between cannabidiol and enzyme inducers or 

inhibitors or common antiseizure drugs. Epilepsia. 2020 Sep;61(9):1854-1868. doi: 10.1111/epi.16674. 

Epub 2020 Sep 12. PMID: 32918835; PMCID: PMC7693203. 

102. Perucca E. Cannabinoids in the Treatment of Epilepsy: Hard Evidence at Last? J Epilepsy Res. 2017 

Dec 31;7(2):61-76. doi: 10.14581/jer.17012. PMID: 29344464; PMCID: PMC5767492. 

103. Qian Y, Gurley BJ, Markowitz JS. The Potential for Pharmacokinetic Interactions Between 

Cannabis Products and Conventional Medications. J Clin Psychopharmacol. 2019 Sep/Oct;39(5):462- 

471. doi: 10.1097/JCP.0000000000001089. PMID: 31433338. 

104. Qian Y, Markowitz JS. Prediction of Carboxylesterase 1-mediated In Vivo Drug Interaction 

between Methylphenidate and Cannabinoids using Static and Physiologically Based Pharmacokinetic 

Models. Drug Metab Dispos. 2022 Jul;50(7):968-979. doi: 10.1124/dmd.121.000823. Epub 2022 May 

5. PMID: 35512806; PMCID: PMC11022897. 

105. Rana RR, Rajasekaran K, Knappertz V, Gray RA. Pharmacodynamic synergism contributes to the 

antiseizure action of cannabidiol and clobazam. Exp Neurol. 2023 Feb;360:114286. doi: 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

69  

10.1016/j.expneurol.2022.114286. Epub 2022 Nov 25. PMID: 36442674. 

106. Reddy DS, Mbilinyi RH, Ramakrishnan S. Efficacy of the FDA-approved cannabidiol on the 

development and persistence of temporal lobe epilepsy and complex focal onset seizures. Exp Neurol. 

2023 Jan;359:114240. doi: 10.1016/j.expneurol.2022.114240. Epub 2022 Oct 7. PMID: 36216124. 

107. Reddy DS. Therapeutic and clinical foundations of cannabidiol therapy for difficult-to-treat seizures 

in children and adults with refractory epilepsies. Exp Neurol. 2023 Jan;359:114237. doi: 

10.1016/j.expneurol.2022.114237. Epub 2022 Oct 4. PMID: 36206806. 

108. Rogawski MA. Reduced efficacy and risk of seizure aggravation when cannabidiol is used without 

clobazam. Epilepsy Behav. 2020 Feb;103(Pt A):106506. doi: 10.1016/j.yebeh.2019.106506. Epub 2019 

Sep 13. PMID: 31526646. 

109. Rong C, Carmona NE, Lee YL, Ragguett RM, Pan Z, Rosenblat JD, Subramaniapillai M, 

Shekotikhina M, Almatham F, Alageel A, Mansur R, Ho RC, McIntyre RS. Drug-drug interactions as a 

result of co-administering Δ9-THC and CBD with other psychotropic agents. Expert Opin Drug Saf. 

2018 Jan;17(1):51-54. doi: 10.1080/14740338.2017.1397128. Epub 2017 Oct 31. PMID: 29082802. 

110. Samanta D. A scoping review on cannabidiol therapy in tuberous sclerosis: Current evidence and 

perspectives for future development. Epilepsy Behav. 2022 Mar;128:108577. doi: 

10.1016/j.yebeh.2022.108577. Epub 2022 Feb 9. PMID: 35151190. 

111. Sankar R, Chez M, Pina-Garza JE, Dixon-Salazar T, Flamini JR, Hyslop A, McGoldrick P, 

Millichap JJ, Resnick T, Rho JM, Wolf S. Proposed anti-seizure medication combinations with 

rufinamide in the treatment of Lennox-Gastaut syndrome: Narrative review and expert opinion. Seizure. 

2023 Aug;110:42-57. doi: 10.1016/j.seizure.2023.05.018. Epub 2023 May 25. PMID: 37321047. 

112. Savage TE, Sourbron J, Bruno PL, Skirvin LA, Wolper ES, Anagnos CJ, Thiele EA. Efficacy of 

cannabidiol in subjects with refractory epilepsy relative to concomitant use of clobazam. Epilepsy Res. 

2020 Feb;160:106263. doi: 10.1016/j.eplepsyres.2019.106263. Epub 2019 Dec 28. PMID: 31923763. 

113. Schaiquevich P, Riva N, Maldonado C, Vázquez M, Cáceres-Guido P. Clinical pharmacology of 

cannabidiol in refractory epilepsy. Farm Hosp. 2020 Jun 30;44(5):222-229. English. doi: 

10.7399/fh.11390. PMID: 32853128. 

114. Schmitz N, Richert L. Pharmacists and the future of cannabis medicine. J Am Pharm Assoc (2003). 

2020 Jan-Feb;60(1):207-211. doi: 10.1016/j.japh.2019.11.007. Epub 2019 Dec 20. PMID: 31870860. 

115. Singh RK, Dillon B, Tatum DA, Van Poppel KC, Bonthius DJ. Drug-Drug Interactions Between 

Cannabidiol and Lithium. Child Neurol Open. 2020 Aug 13;7:2329048X20947896. doi: 

10.1177/2329048X20947896. PMID: 32851114; PMCID: PMC7427002. 

116. Smith RT, Gruber SA. Contemplating cannabis? The complex relationship between cannabinoids 

and hepatic metabolism resulting in the potential for drug-drug interactions. Front Psychiatry. 2023 Jan 

10;13:1055481. doi: 10.3389/fpsyt.2022.1055481. PMID: 36704740; PMCID: PMC9871609. 

117. Socała K, Wyska E, Szafarz M, Nieoczym D, Wlaź P. Acute effect of cannabidiol on the activity of 

various novel antiepileptic drugs in the maximal electroshock- and 6 Hz-induced seizures in mice: 

Pharmacodynamic and pharmacokinetic studies. Neuropharmacology. 2019 Nov 1;158:107733. doi: 

10.1016/j.neuropharm.2019.107733. Epub 2019 Aug 1. PMID: 31377197. 

118. Stöllberger C, Finsterer J. Cannabidiol's impact on drug-metabolization. Eur J Intern Med. 2023 

Dec;118:6-13. doi: 10.1016/j.ejim.2023.07.029. Epub 2023 Aug 3. PMID: 37541924. 

119. Stott C, White L, Wright S, Wilbraham D, Guy G. A Phase I, open-label, randomized, 

crossover study in three parallel groups to evaluate the effect of Rifampicin, Ketoconazole, and 

Omeprazole on the pharmacokinetics of THC/CBD oromucosal spray in healthy volunteers. 

Springerplus. 2013 May 24;2(1):236. doi: 10.1186/2193-1801-2-236. PMID: 23750331; PMCID: 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

70  

PMC3671111. 

120. Stout SM, Cimino NM. Exogenous cannabinoids as substrates, inhibitors, and inducers of 

human drug metabolizing enzymes: a systematic review. Drug Metab Rev. 2014 Feb;46(1):86-95. doi: 

10.3109/03602532.2013.849268. Epub 2013 Oct 25. PMID: 24160757. 

121. Strzelczyk A, Schubert-Bast S. A Practical Guide to the Treatment of Dravet Syndrome with Anti- 

Seizure Medication. CNS Drugs. 2022 Mar;36(3):217-237. doi: 10.1007/s40263-022-00898-1. Epub 

2022 Feb 14. PMID: 35156171; PMCID: PMC8927048. 

122. Talwar A, Estes E, Aparasu R, Reddy DS. Clinical efficacy and safety of cannabidiol for pediatric 

refractory epilepsy indications: A systematic review and meta-analysis. Exp Neurol. 2023 

Jan;359:114238. doi: 10.1016/j.expneurol.2022.114238. Epub 2022 Oct 4. PMID: 36206805. 

123. Thai C, Tayo B, Critchley D. A Phase 1 Open-Label, Fixed-Sequence Pharmacokinetic Drug 

Interaction Trial to Investigate the Effect of Cannabidiol on the CYP1A2 Probe Caffeine in Healthy 

Subjects. Clin Pharmacol Drug Dev. 2021 Nov;10(11):1279-1289. doi: 10.1002/cpdd.950. Epub 2021 

May 5. PMID: 33951339; PMCID: PMC8596598. 

124. Thériault RK, St-Denis M, Hewitt T, Khokhar JY, Lalonde J, Perreault ML. Sex-Specific 

Cannabidiol- and Iloperidone-Induced Neuronal Activity Changes in an In Vitro MAM Model System 

of Schizophrenia. Int J Mol Sci. 2021 May 24;22(11):5511. doi: 10.3390/ijms22115511. PMID: 

34073710; PMCID: PMC8197248. 

125. Ujváry I, Hanuš L. Human Metabolites of Cannabidiol: A Review on Their Formation, Biological 

Activity, and Relevance in Therapy. Cannabis Cannabinoid Res. 2016 Mar 1;1(1):90-101. doi: 

10.1089/can.2015.0012. PMID: 28861484; PMCID: PMC5576600. 

126. VanLandingham KE, Crockett J, Taylor L, Morrison G. A Phase 2, Double-Blind, Placebo- 

Controlled Trial to Investigate Potential Drug-Drug Interactions Between Cannabidiol and Clobazam. J 

Clin Pharmacol. 2020 Oct;60(10):1304-1313. doi: 10.1002/jcph.1634. Epub 2020 Jul 11. PMID: 

32652616; PMCID: PMC7540496. 

127. Vaughn SE, Strawn JR, Poweleit EA, Sarangdhar M, Ramsey LB. The Impact of Marijuana on 

Antidepressant Treatment in Adolescents: Clinical and Pharmacologic Considerations. J Pers Med. 2021 

Jun 29;11(7):615. doi: 10.3390/jpm11070615. PMID: 34209709; PMCID: PMC8307883. 

128. Vázquez M, García-Carnelli C, Maldonado C, Fagiolino P. Clinical Pharmacokinetics of 

Cannabinoids and Potential Drug-Drug Interactions. Adv Exp Med Biol. 2021;1297:27-42. doi: 

10.1007/978-3-030-61663-2_3. PMID: 33537935. 

129. Vázquez M, Guevara N, Maldonado C, Guido PC, Schaiquevich P. Potential Pharmacokinetic 

Drug-Drug Interactions between Cannabinoids and Drugs Used for Chronic Pain. Biomed Res Int. 2020 

Aug 13;2020:3902740. doi: 10.1155/2020/3902740. PMID: 32855964; PMCID: PMC7443220. 

130. Wang GS, Bourne DWA, Klawitter J, Sempio C, Chapman K, Knupp K, Wempe MF, Borgelt L, 

Christians U, Leonard J, Heard K, Bajaj L. Disposition of Oral Cannabidiol-Rich Cannabis Extracts in 

Children with Epilepsy. Clin Pharmacokinet. 2020 Aug;59(8):1005-1012. doi: 10.1007/s40262-020- 

00869-z. PMID: 32048179. 

131. Wassmann CS, Højrup P, Klitgaard JK. Cannabidiol is an effective helper compound in 

combination with bacitracin to kill Gram-positive bacteria. Sci Rep. 2020 Mar 5;10(1):4112. doi: 

10.1038/s41598-020-60952-0. PMID: 32139776; PMCID: PMC7057955. 

132. Wiemer-Kruel A, Stiller B, Bast T. Cannabidiol Interacts Significantly with Everolimus-Report of 

a Patient with Tuberous Sclerosis Complex. Neuropediatrics. 2019 Dec;50(6):400-403. doi: 10.1055/s- 

0039-1695786. Epub 2019 Sep 20. PMID: 31539915. 



Supplementary Material

Planta Med | DOI 10.1055/a-2593-6351 | © Thieme. All rights reserved.

71  

133. Wilson-Morkeh H, Al-Abdulla A, Sien L, Mohamed H, Youngstein T. Important drug interactions 

exist between cannabidiol oil and commonly prescribed drugs in rheumatology practice. Rheumatology 

(Oxford). 2020 Jan 1;59(1):249-251. doi: 10.1093/rheumatology/kez304. PMID: 31359066. 

134. Wray L, Berwaerts J, Critchley D, Hyland K, Chen C, Thai C, Tayo B. Pharmacokinetic Drug-Drug 

Interaction With Coadministration of Cannabidiol and Everolimus in a Phase 1 Healthy Volunteer Trial. 

Clin Pharmacol Drug Dev. 2023 Sep;12(9):911-919. doi: 10.1002/cpdd.1262. Epub 2023 May 3. PMID: 

37132402. 

135. Zendulka O, Dovrtělová G, Nosková K, Turjap M, Šulcová A, Hanuš L, Juřica J. Cannabinoids and 

Cytochrome P450 Interactions. Curr Drug Metab. 2016;17(3):206-26. doi: 

10.2174/1389200217666151210142051. PMID: 26651971. 

136. Zhou Z, Paine MF, Spindle TR, Huang SM, Zhang L. Cannabis for Medical Use: Clinical 

Pharmacology Perspectives on Scientific and Regulatory Challenges. Clin Pharmacol Ther. 2022 

Apr;111(4):732-735. doi: 10.1002/cpt.2470. Epub 2021 Nov 16. PMID: 34784423; PMCID: 

PMC9022961. 


