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The Study Plan



2020s: Peri-Retirement of Op

loild Anesthesia?

Catheters

Opioid-Free Ultra-Fast-Track On-Pump Coronary
Artery Bypass Gratting Using Erector Spinae Plane

Effect of opioid-free anaesthesia on post-

operative period in cardiac surgery: a
retrospective matched case-control study

Check for

updates AD * ,

Iy ;1|nv"n Dnl"l'l"\nllA ﬁm"‘ml" Ellf"\llﬁn If"r"""‘l..f"\ll‘l T‘Il"\nl"lll r‘nv’\f"‘"ﬁﬂd"lf" .

® | Horn, MD™,

Pierre-Grégoire Guinot @, Alexg

Sandrine Grosjean, Mohamed Opioid_Sparing cardiac Anes

Nicolas Nowaobilski, Maxime N

for Cardiac Surgery

Jeffrey Dodd-o, MD,* and Viachaslau Barodka, MD*

thesia: Secondary

Analysis of an Enhanced Recovery Program

Michael C. Grant, MD, MSE,*t Tetsuro Isada, MD,* Pavel Ruzankin, PhD,}§
Allan Gottschalk, MD, PhD,*|| Glenn Whitman, MD,§ Jennifer S. Lawton, MD,q|




Peri-Retirement of Opioid Anesthesia?

Opioid Use by Case Type
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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 /s 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

: : D5 o
Drug Dose Time (min) S = 0.9 =1
- C L= S
o O ,
Fentanyl 100 mcg 11 . Fentanyl Equivalent %
Remifentanil | 0.1 mcgekg'smin-* 12 S5 01- AUC (ngemineml-') =]
— O —
Remifentanil | 0 mcgekg'*min- 98 8 o =
I | | |
0 30 60 90 120
Time (min)
PK Modeling + Ad(dition and Integration
= 03- = 03-
2 2
%g 0.2- 3 T%‘E 0.2- &
£ 5 £ S 3]
L2 01- 2 L E 01- 2
< Conversion to =
o 0- Common Opioid o 0-
= 03- £ E 03-
£ g 02- 3 52 02- E
S .Q = O -8 =
L o g =
EE (1- ) =5 (1- f \ )
x 8 = £g =
5 S 5
O 0- ! | : A O 0- I | I I
0 30 60 90 120 0 30 60 90 120

Time (min) Time (min)



What This Showed



Opioid Exposure in Cardiac Surgeries
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Opioid Exposure in Cardiac Surgeries

IV Fentanyl “Equivalents”

Mean: 1,140 mcg
Median: 1,000 mcg
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What | Learned
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PCRC 136 Update:
Opioid Use During

Cardiac Surgery

Clark Fisher, MD, PhD
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before data access. After data access and descriptive
analysis, but before inferential analysis, these plans
were amended (see the section “Outcome”), rep-
resented at the peer-review forum, and updated on
Open Science Framework.
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Pharmacokinetic Models are Useful for
Studying Opioid Exposure

Models effects at specific time points

/

Fentanyl Equivalent
AUC (ngemineml)

S
o
|

Gracefully handles
opioid combinations

-
[

30 60 90
Time (min)

Acknowledges differences in patient size

-
—
N
-

Fentanyl Equivalent
= Concentration (ng/ml)
(- (-
— N
[ ]
SPMWOO



Possible MPOG Measures

* Total opioid exposure from perioperative opioids
* Effect site concentration at emergence

* Effect site concentration at PACU arrival

° 7
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Fentanyl mcg Equivalents

Fentanyl Equivalent Ce AUC

(ng'min-ml-)
Model Level Fixed Effects Fixed Effects Fixed Effects Fixed Effects
Variance Excluded* Variance Included® Variance Excluded* Variance Included®

Institution 304,848 (0.461) 304,848 (0.43¢%) 162,813 (0.451) 162,813 (0.41%)
Anesthesiologist 90,808 (0.141) 90,808 (0.13¢) 48,095 (0.131) 48,095 (0.12%)
Case

Residual 266,666 (0.40) 266,666 (0.38) 152,014 (0.42) 152,014 (0.39)

Fixed Effects — 43,136 (0.068) — 30,956 (0.085)

*Variance (Fraction of Total Variance)

tAdjusted ICC

tICC

SMarginal R?

Ce AUC = effect site concentration area under the curve
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Adjusted Mean Opioid Dose (Fentanyl mcg Equivalents)
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Drug Dose Time (min)
Sufentanil 20 mcg 13
Sufentanil 0.5 meg-kg™-hr' 93
Sufentanil 0 meg-kg™-hr? 417

(1) Modeling of opioid’s

effect-site concentration

Sufentanil
Ce (ng/ml)
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