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The Study Plan



2020s: Peri-Retirement of Opioid Anesthesia?
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How much opioid are cardiac surgery 
patients getting, and why?
• Examine adult cardiac surgeries 

across MPOG (2014 - 2022)

• Measure morphine equivalents given 
during each surgery

• Calculate how much of a patient’s opioid dose was
attributable to:
1. The patient
2. The anesthesiologist
3. The hospital 



The Study Reality



Opioid Mix
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Wait, what is an equivalent opioid dose?
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Equivalent Opioid Concentration
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Egan et al., “The electroencephalogram (EEG) and clinical measures of opioid potency.”



Measuring Opioid Exposure

PK Modeling

Conversion to
Common Opioid

Addition and Integration



What This Showed



Opioid Exposure in Cardiac Surgeries



Opioid Exposure in Cardiac Surgeries

Mean:    1,140 mcg
Median: 1,000 mcg

IV Fentanyl “Equivalents”



Adjusted Opioid Dose by Anesthesiologist

•500 - 4,000 mcg Fentanyl

•60% of dose 
explained by 
anesthesiologist and 
hospital

•<6% explained by sex,
age, weight, comorbidities,
surgery length, etc.



What I Learned



No Plan Survives First Contact With The Enemy
PCRC Proposal

^



Pharmacokinetic Models are Useful for 
Studying Opioid Exposure

Models effects at specific time points

Gracefully handles
opioid combinations

Acknowledges differences in patient size



Possible MPOG Measures

• Total opioid exposure from perioperative opioids

• Effect site concentration at emergence

• Effect site concentration at PACU arrival

• ?
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