
Drug PO IV Epidural Intrathecal

Morphine (3:1 → 10:1) 30 mg 10 mg 1 mg 100 mcg

Hydromorphone (5:1) 7.5 mg 1.5 mg 300 mcg 60 mcg

Fentanyl (3:1) N/A 100 mcg 30 mcg 10 mcg

Metabolizes Inhibited by Induced by

CYP 3A4

Fentanyl 
Alfentanil 
Lidocaine 
Dexamethasone 
Midazolam

SSRIs 
Ketoconazole

St. John’s wort 
Rifampin 
Carbamazepine 
Phenytoin 
Ethanol

CYP 2D6

Codeine → Morphine 
Tramadol → O-DSMT 
Methadone  
Diltiazem 
B-blockers

SSRIs

CYP 2C19 Clopidogrel 
PPIs (eg, Omeprazole) SSRIs

CYP 2C9 Warfarin 
Ibuprofen St. John’s wort

MC1R Morphine

Drug Metabolite Notes

Morphine

M3G (60%)
• No analgesic effect 
• Neuroexcitation

M6G (40%)
• Analgesia  
• No neuroexcitation

Hydromorphone H3G • No analgesic effect 
• Neuroexcitation

Meperidine Normeperidine • Analgesia 
• Neuroexcitation

UGT2B7 → Morphine inactivation 
Sevoflurane → CYP 2E1 → Organic Fluoride 
Acetaminophen → CYP 2E1 → NAPQI (toxic metabolite; subsequent 
conjugation with glutathione renders it nontoxic) 

ENZYME METABOLiSM

OPiOiD EQUiANALGESiC DOSiNG

OPiOiD METABOLiSM

The ‘3G’ metabolites → neuroexcitation → ↑ risk of seizures 
M6G more potent than morphine → ↑ risk of respiratory depression

ENZYME METABOLiSM

Clinical Condition Time to delay elective surgery

MI → Balloon Angioplasty 14 days

MI → BMS (Bare Metal Stent) 30 days

MI → No Coronary Intervention 60 days

MI → DES (Drug Eluting Stent) * 180 days (6 months) *

Acute stroke 45 days (6 weeks)

* 90 days if risks of delaying surgery > risk of stent thrombosis
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