CYP Interactions

e




CYP1A2

Jd V4 Inducers (reduce levels) 4 4 Substrate M Inhibitor (increase levels) M1
* Carbamazepine * Modafinil Fluvoxamine* * Clozapine* * Fluvoxamine +++
* Phenytoin * St. John’s Wort Duloxetine* * Olanzapine* * Fluoxetine +
* Phenobarbital Mirtazapine* * Risperidone * Paroxetine +

e Secobarbital

* Asenapine
TCAs

* Haloperidol
Agomelatine

* Sertraline +

Ropinirole
e Carbamazepine
* Rifampin * Tobacco/smoking Caffeine e Warfarin * OCP ++ e Caffeine
* Ritonavir * Charcoal-grilled Theophylline * Estradiol ++
* Lansoprazole meat
* Omeprazole Tacrine * Ciprofloxacin
* Montelukast Zolmitriptan * Cimetidine +
* Omeprazole
Naproxen * Fluoroquinolones +

* Ticlopidine




4 44 Inducers (reduce levels) L J 4 Substrate MM Inhibitor (increase levels) ™M1

* NO sig psychotropic Citalopram * Clozapine * Fluoxetine +++ e Asenapine
inducers!! Escitalopram * Olanzapine * Paroxetine +++ * Haloperidol
Fluoxetine* Risperidone* » Sertraline + * Thioridazines

Fluvoxamine* Aripiprazole*  Citalopram
Paroxetine* * Escitalopram
Sertraline Haloperidol

Duloxetine ++
Venlafaxine* Venlafaxine
Duloxetine Bupropion +++
Vortioxetine
Atomoxetine Clomipramine

TCAs*

* Rifampin Codeine * Beta-blockers Methadone * Amiodarone
Tramadol e Class 1C
* Dexamethasone antiarrhythmics Terbinafine * Ritonavir
Tamoxifen Quinidine

Cimetidine




CYP3A4

J 4 4 Inducers (reduce levels) 4

Substrate

™M™ Inhibitor (increase levels) ™M M1

* Carbamazepine

* Phenytoin
* Phenobarbital

* Felbamate
* Topiramate ~

e St. John’s Wort —~
* Morphine ~

* Nicotine -

Escitalopram*
Sertraline*

Venlafaxine
Levomilnacipran

Mirtazapine*
Trazadone*
Vilazodone
Buspirone

Benzos (non-LOT)

Clozapine
Quetiapine*
Risperidone*
Aripiprazole*
Lurasidone*
Ziprasidone

Haloperidol
Pimozide

Carbamazepine

* Fluvoxamine +++
* Nefazodone +++
* Norfluoxetine

* Rifampin ——

* Efavirenz

* Pioglitazone

* Glucocorticoids

Methadone*
Buprenorphine*
ocCP
Acetaminophen

Tacrolimus
Cyclosporine

Tamoxifen

Statins
Macrolides
Quinidine
Ritonavir
Amlodipine
Diltiazem

Sildenafil

* Erythromycin +++
(macrolides)

* Ketoconazole +++
(azole antifungals)

* Ritonavir ++ (HIV
protease inhibitors)

Cimetidine +
Verapamil ++
Diltiazem ++
Amiodarone

Grapefruit juice




CYP2C19
Jd V4 Inducers (reduce levels) 4 4 Substrate MM Inhibitor (increase levels) M1

* Carbamazepine * St. John’s Wort Citalopram * Clozapine * Fluvoxamine +++
* Phenytoin Escitalopram * Fluoxetine +
Sertraline * Antiepileptics * Sertraline

* Valproic acid
Amitriptyline
* Phenobarbital

Benzos (non-LOT)

* Rifampin Warfarin * Propranolol Fluconazole +++ * Omeprazole ++
PPIs Ketoconazole * Esomeprazole +++
* Prednisone Voriconazole * Lansoprazole

* Progestin

Cimetidine




CYP2B6

J 4 4 Inducers (reduce levels) 4

Substrate

™M™ Inhibitor (increase levels) ™ 1M1

* Phenobarbital

* Sertraline*
* Bupropion*

* Rifampin

* Thiotepa +++
(cancer alkylating
agent)




CYP2C9

J L 4 Inducers (reduce levels) 4,V 4 Substrate M Inhibitor (increase levels) MM
* Carbamazepine * St. John’s Wort * Fluoxetine * Valproic acid +
* Phenytoin * Sertraline * Fluoxetine
* Fluvoxamine
* Secobarbital * Sertraline
* Phenobarbital
* Primidone
* Rifampin * Warfarin * Glipizide * Fluconazole +++ * |Isoniazid
* Ritonavir * ARBs * Miconazole ++ * Trimethoprim
* NSAIDs * Amiodarone
* OCPs

Fluvastatin
Lovastatin




Jd V4 Inducers (reduce levels) 4 4 Substrate MM Inhibitor (increase levels) M1

* Carbamazepine TCAs * Olanzapine * Valproic acid
* Phenytoin * FGAs, SGAs
* Lamotrigine Lorazepam*

Oxazepam* e Lamotrigine
* Phenobarbital Temazepam*®

* Rifampin * Morphine * NSAIDs NSAIDs ++ e Tacrolimus
* Carbapenems * Tramadol e Carvedilol Diclofenac ++

* Furosemide Cyclosporine

Probenecid




* https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4335312/table/T1/?report=
objectonly

* https://journalce.powerpak.com/ce/psychotropic-drug-interactions-a-review

* http://primarypsychiatry.com/2010-guide-to-psychiatric-drug-interactions/


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4335312/table/T1/?report=objectonly
https://journalce.powerpak.com/ce/psychotropic-drug-interactions-a-review

Inhibitor Inducer
CYP450 Substrates Psychotropic Other Psychotropic Other
1A2 Caffeine Fluvoxamine+++ Cimetidine+ Phenobarbital Modafinil
Theophyline Fluoxetine+ Omeprazole Secobarbital Tobacco
TCAs Paroxetine+ Fluoroquinolones Carbamazepine Charcoal-grilled meat
Ropinirole Sertraline+ Ticlopidine Phenytoin Rifampin
Duloxetine
Mirtazapine
Clozapine
Haloperidol
Olanzapine
Asenapine
Tacrine
Zolmitriptan
2C9 Warfarin Valproic acid+ Fluconazole+++ Secobarbital Rifampin
Losartan Fluoxetine++ Miconazole++ Carbamazepine
NSAIDs Amiodarone++
Glipizide
ARBs
2C19 BZDs Fluvoxamine+++ Ketoconazole Carbamazepine Rifampin
PPls Fluoxetine+ Cimetidine Valproic acid
SSRIs (citalopram) Omeprazole Phenobarbital
Amitriptyline Lansoprazole Phenytoin




Inhibitor Inducer
CYP450 Substrates Psychotropic Other Psychotropic Other

2D6 B-blockers Bupropion+++ Terbinafine++ None None

Class 1C antiarrhythmics Fluoxetine+++ Quinidine+++

Codeine Paroxetine+++ Cimetidine+

Amitriptyline Duloxetine++ Amiodarone+

Sertraline Sertraline+ Mibefradil+

Haloperidol Citalopram+ Ritonavir+

TCAs Escitalopram+

Risperidone Haloperidol+

lloperidone Thioridazine+

Tramadol

Venlafaxine

Duloxetine

Aripiprazole




Inhibitor Inducer
CYP450 Substrates Psychotropic Other Psychotropic Other
3A4 Acetominophen Fluvoxamine+++ Clarithromycin+++ Carbamazepine+++ Rifampin+++
BZDs Nefazodone+++ Erythromycin++ Phenytoin+++ Ritonavir++
Statins Troleandomycin++ Phenobarbital++ Indinavir++
Macrolides Fluconazole+++ St. John’s Wort++ Efavirenz
Quinidine Ketoconazole+++ Morphine+ Pioglitazone
Indinavir, Ritonavir ltraconazole+++ Nicotine+ Glucocorticoids
Amlodipine, Felodopine Indinavir+++ Topiramate+
Diltiazem Cimetidine+ Felbamate+
Atorvastatin Verapamil++
Buspirone Diltiazem++
Sertraline
Venlafaxine
Mirtazapine
Haloperidol
lloperidone

Trazodone




Inhibitor Inducer
CYP450 Substrates Psychotropic Other Psychotropic Other
UGT FGAs Diclofenac+++ Carbamazepine++ Rifampin+
SGAs NSAIDs++ Phenytoin++ Carbapenems+
TCAs Probenecid++ Phenobarbital++
NSAIDs Valproic acid+ Lamotrigine+
Carvedilol
Furosemide
Morphine
Tramadol
Lorazepam
Oxazepam
OATP1A2 Atenolol Grapefruit juice
Ciprofloxacin Verapamil
Pravastatin
OATP2B1 Statins Grapefruit juice
Cyclosporine
OAT1 Captopril Indomethacin
Furosemide Olmesartan
Probenecid
OAT3 Furosemide Gemfibrozil
Olmesartan Indomethacin
Pravastatin
OCT2 Amatadine Bisoprolol
Lamivudine Carvedilol
Metformin Ranitidine

Ranitidine




Inhibitor Inducer
CYP450 Substrates Psychotropic Other Psychotropic Other
MDR1 (P-gp) |Digoxin Trifluperazine Clarithromycin Midazolam Clotrimazole
Fexofenadine Fluphenazine Cyclosporine Phenobarbital Nifedipine
Ritonavir Haloperidol ltraconazole Phenytoin Trogl
TCAs Amitriptyline Verapamil Hypericum
Atypical antipsychotics Flurazepam Morphine
SSRIs Nicotine

Topiramate
Gabapentin
Carbamazepine
Lamotrigine




Table 1

Psychotropic Drugs and Potential Drug-Interaction Pathways

Enzyme  Substrates Inhibitors Inducers
Antidop Antipsyc Antidep Anticpileptics Other G Drugs G Drugs
CYPIAZ  Dubnxeting® A Clazaping® Fuoxeting WA Contraceplives® Carbamazepire
Ruvoxamine Olanzaping®  Fluvoxamine® Estradiol Lansoprazole
Mirtazaping® Paroxeting FAuoroquinolones® Montelukast
Sertraline Omeprazole
Phenobarbital
Pharrytain
Rifampin
Ritonawvir
5t John's wort
CYPIES  Bupropion® A A A A Thiotepa® Phenobarbital
Rifampicis
CYPXC9  Ruoxeting A NA Fluoxeting® Valproic Armodarong® Carbamazeping
Sertraline Fuvoxamine®  acid Fluconazole® Phenobarbital
Sertraline Fluvastatin Phermytoin
Isoniazid Primidone
Lovastatin Rifampicin
Miconazole® Ritgnavir
Trimethoprim Secobarbital
5t John's wort
CYP2C19  Citalopram® Alprazolam Clozapine Fluoxeting A Cimetiding Carbamazeping
Escitalopram®  Chlordiazepaide Fluvoocamine® Esomaprazole® Norethindrone
Serraline Clenazepam Sertraling Fuconazole® Phenobarbital
Diazepam Lansoprazole Phernytoin
Medazolam Omeprazole” Prednisone
Voriconazole® Rifampin
5t John's wort
CYP2D6  Citalopram MR Aripiprazole  Bupropion® Halopenidol®  Amiadarone Dexamethasona
Dubozeeting Clozapine Citalopram Thigridazing®  Chlorphenamine Rifampicin
Escitalopram® Olanzapine Db tirve® Cimetidine
Ruoxetine® Risperidone®  Escitalopram Clomipraming
Ruvosaming Fluoxeting® Methadone
Mirtazapine® Mirtazapine Mibefradi
Paroxating® Paroxeting® Quiniding®
TCAs* Sertraline Tickopidine
Vionlafaxine®
CYP3A4  Escitalopram® Aripi Fuvoxaming® WA Amiodarone Barbaturates
Mirtazapina® Chiprdiazepaxide Clorapine Nefazodone® Cimetiding Carbamazeping
Sertraling® Clonazepam® Lurasidone®  Norfluoxating Ciproflaxacin Pherrytoin
Trazodone® Diazepam® Quesapine Ditiazem® Rifampicin
Venlafaxne Medazolam® Risperidone® Fuconazole® St John's wort
Grapefruit juice®
HIV protease inhibitors
findinavir, nelfinavir,
IRonavir, saquinavirfs
Itraconazole®
Ketoconazole®
Macrolides
{clanithromyein,
enthromycinfs
Posaconazole®
Virapamil®
Voriconazolo®
UGT TCAs Lorazepam® Dlanzapine A Valproic acid  Cyclosporing Carbamazepine
Oixaze pam® Diclofenacs Carbapenems
Temazepam® NSAIDS® Lamuotriging
Probenecid Phentyloin
Tacrolimus Phanobarbital
Rifampin

4 Printary ntefabolic pathuay.

¥ Higly stremgth of inbibvition.
¢ Moderate strength of inbibition,
¥ Lowr strength of infrilsition.,

NiA: not applicalile: NSAID: wonsteroidal anti-anflammatory drug: TCA: tricyelic antidepreszant: UGT: nridine 3'-diphos-

phate glvenronosyliransferase,
Sonree: References 5, 15, 16, 19, 59,



Table | Antidepressants and CYP enzymes

Antidepressants Major Other elimination pathways Inhibitory effect on CYP iscenzyme

elimination

CYP2A6, CYP2CS8, CYP2Bé

pathway
SSRI
Citalopram CYP2CI? CYP3A4, CYP2Ds6 CYPIA2, CYP2B6, CYP2CI19, CYP2D6
Escitalopram CYP2CI9 CYP3A4, CYP2Dé CYP2Dé, CYP2C9
Fluoxetine (active metabolite  CYP2Dé CYP2C9, CYP2CI19, CYP3A4 CYP2D6,** CYP2C9,* CYP2CI19,* CYP3A4* CYPIA2
norfluoxetine)
Fluvoxamine CYPIAZ, CYPIA2# CYP2CI19,# CYP2C9,* CYP3A4,* CYP2Dé
CYP2D6
Paroxetine CYP2Dé6 CYP3A4 CYP2Dé,* CYPIA2, CYP2CS, CYP2CI19, CYP3A4
Sertraline CYP2B6 CYP2CI19, CYP2C9, CYP3A4, CYP2Dé CYP2D6,* CYPIA2, CYP2C9, CYP2CI19, CYP3A4
SNRI
Desvenlafaxine Renal UGT, CYP3A4 MNone
Duloxetine CYPIA2 CYP2Dé CYP2Dé&*
Levomilnacipran Renal CYP3A4, CYP2CSB, CYP2CI19, MNone
CYP2De6, CYP2)2, UGT
Milnacipran Renal UGT, CYP3A4 CYP3A4
Venlafaxine (active CYP2Dé CYP3A4 CYP2Dé, CYP3A4
metabelite desvenlafaxine)
Others
Agomelatine CYPIA2 CYP2C9, CYP2CI19 MNone
Bupropion (active metabolite  CYFP2Bé CYP2Dé*
hydroxybupropicn)
Mirtazapine CYP2De6, CYPIAZ, UGT MNone
CYP3A4
Reboxetine CYP3A4 MNone
Vilazodone CYP3A4 CYP2CI19, CYP2D6, carboxylesterase CYP2C8!
Vortioxetine CYP2Dé6 CYP3A4, CYP2CI9, CYP2C9, None

Notes: “Potent; *moderate; ‘'undetermined; no symbol, weak. Data from Flockhart,** Gelenberg et al,** and Spina et al.*
Abbreviations: CYP, cytochrome P450; SMNRI, serotonin—norepinephrine reuptake inhibitor; SSRI. selective serotonin-reuptake inhibitor; UGT, uridine diphosphate
glucuronosyltransferases.



https://onlinelibrary.wiley.com/doi/pdf/10.1002/pnp.429



https://onlinelibrary.wiley.com/doi/pdf/10.1002/pnp.429

TABLE: Antidepressant CYP450 drug interactions and management

Major CYPg50
Antidepressant Metabalism Drug Interactions Management of Antidepressant
Levornilnacipran (Fetzima®) 344 Inhibitors Reduce dosage to max Bo mag daily and/or
. Ketoconazole monitor for side effects
Inducers Monitor patient response
* Carbamazepine®
Vortioxetine (Brintellix®) 206 Inhibitors Reduce dosage by half andjor monitor for
» Katoconazola side effects (gastrointestinal, dizziness)
* Fluconazole
* Bupropion
Inducers Monitor patient response
* Rifampin
* Carbamazepine®
* Phenytoin®
= Barbiturates®
Vilazodone (Viibryd®) 344 Inhibitors Reduce dosage to max zo mg daily andfor
. Ketoconazole moniter for side effects
* Erythromiycin®
Indiscers Increase dosage to max Bo mg daily andfor
* Carbarnazepine” monitor response
Venlafaxine (Effexor®) 206 Inhibitors Decrease dosage of venlafaxine and/or
« Bupropion monitar for side effects
Duloxetine {Cymbalta®) 206 and 344 Inhibitors Monitor for side effects; avoid long-termn

Mirtazapine (Remeron®)

Bupropion (Wellbutrin®)

* Bupropion”

= Paroxeting

= Fluvoxamine

286 Imhibitors

= Fluvoxamine
Imducers

* Carbamazepine®

* Phenytoin”
Inducers

= Carbamazepine

» Phenytoin®

= Rifampin®

* Phenobarbital®

use of paroxetine or fluvoxamine with
duloxetine

Manitor for side effects; may need ta
decrease mirtazapine dose

May need to increase dose; monitor for
patient response

Monitor patient response

“Mo supporting evidence for interaction from in vivo studies.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6009245/pdf/i2168-9709-6-1-35.pdf



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6009245/pdf/i2168-9709-6-1-35.pdf

Table 8. Some Clinically Significant Drug-Drug Interactions Resulting from Inhibition of Cytochrome P450 (CYP) Isoenzymes.

Cytochrome P450

Inhibition of Increases Serum Levels of These CYP Substrates
CYPIA2 e Agomelatine e Naproxen
o Caffeine e Olanzapine
e Clozapine ¢ Risperidone
e Duloxetine e Tacrine
e Mexiletine e Theophylline
e Warfarin
CYP2CI9 e Antiarrhythmics e Omeprazole
Antiepileptics (diazepam, phenytoin, e Primidone
phenobarbital) e Propanolol
e Indomethacin e Warfarin

CYP2Dé6 e Tricyclic antidepressants e Risperidone
e Beta-blockers (metoprolol, propranolol) e Vortioxetine
e Codeine and other opioids (reduces effect) e Tamoxifen (reduces effect)
e Olanzapine e Tramadol
CYP3A4 e Amiodarone e Levomilnacipran
e Antiarrhythmics (quinidine) e Macrolide antibacterials (clarithromycin, erythromycin)
e Antihistamines (astemizole, chlorpheniramine) e Methadone
e Calcium channel antagonists (e.g., diltiazem, e Phenothiazines
verapamil) e Quetiapine
e Haloperidol o Sildenafil
e HIV protease inhibitors e Tamoxifen
e Statins e Vilazodone
e Immune modulators (cyclosporine, tacrolimus)




Table 9. Potential Drug-Drug Interactions Involving Newer Antidepressants and Atypical Antipsychotics.

Potential for Drug-Drug Interaction Antidepressants Atypical Antipsychotics
Minimal or low potential e Citalopram e Paliperidone
e Desvenlafaxine
e Escitalopram
e Mirtazapine
e Venlafaxine
Moderate potential e Agomelatine (1A2 substrate®) e Aripiprazole (2D6, 3A4 substrate)
e Bupropion (2Dé6 inhibitor) e Olanzapine (A2 substrate®)
e Duloxetine (2D6 inhibitor; e Risperidone (2D6, 3A4 substrate)
e |A2 substrate?)
e Levomilnacipran (3A4 substrate)
e Sertraline (2Dé inhibitor)
e Vilazodone (3A4 substrate)
e Vortioxetine (2D6 substrate)
Higher potential Fluoxetine (2D6, 2C19 inhibitor) e Clozapine (3A4, | A2 substrate)
Fluvoxamine (1A2, 2C19, 3A4 inhibitor) e Lurasidone (3A4 substrate)

Moclobemide (MAO inhibitor precautions®)
Paroxetine (2D6 inhibitor)
Selegiline (MAO inhibitor precautions®)

Quetiapine (3A4 substrate)

Moderate and higher potential interactions are noted in parentheses. MAO, monoamine oxidase.

?Coadministration with CYPIA2 inhibitors (e.g., cimetidine, ciprofloxacin and other fluoroquinolone antimicrobials, ticlopidine) should be avoided because
serum antidepressant levels will be higher, leading to increased potential for side effects.

®Also metabolized through the uridine diphosphate glucuronosyltransferase (UGT) pathway.

“Precautions similar to those of older MAO inhibitors. Avoid coadministration of other antidepressants, serotonergic drugs (e.g., meperidine), and sym-
pathomimetic drugs (e.g., pseudoephedrine, stimulants).




