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Opioid Sparing Techniques: "
Are We Ripping Off Patients?

§l

Objectives

The learner will be able to describe:

*Non-opioid modalities in pain management.

*The challenges of opioid modalities in pain
management.

*Future directions in pain management.

Opioids: Public Health Issue

e TNy

N0V YOUR SOURCE?
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AMERICA’'S HEROIN
EPIDEMIC IS BEING
OVERTAKEN BY ANOTHER
DEADLY DRUG ADDICTION:
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THE BLOG Updated

What Is Fentanyl? The Facts About the Opioid
That Caused Prince’s Death
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Opioids: Public Health Issue

3 Marylanders die from carfentanil overdoses
weaLrvi
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Opioids: Public Health Issue

This new street drug is 10,000
times more potent than morphine,
and now it's showing up in Canada
and the U.S,

I8

W-18 Overdoses In Alberta May
Not Be Curable With Naloxone
Kits

v

Opioids: Why Avoid?
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Opioids: Why Avoid?
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Hutchinson, M. R., Coats, B. D., Lewis, S. S., Zhang, Y., Sprunger, D. B., Rezvani, N., ... Watkins, L. R. (2008).
Proinflammatory cytokines oppose opioid-induced acute and chronic analgesia. Brain Behavior and Immunity, 22(8),
1178:1189 00.10.1016/1001 200805 004

Opioid-Sparing: Underlying Premise

MMPs

Molecular Pharmacology, 2(1), 114
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OpIOId-S pa ri NQJ. Underlying Premise

Endogenous Chemicals Causing Pain

5-HT = 5-hydroxytryptamine

5-HT1AR = 5-hydroxytryptamine 1A receptors
5-HT2AR = 5-hydroxytryptamine 2A receptors
CB2R = cannabinoid CB2 receptors

CCK-8 = cholecystokinin octapeptide

COX-2 = cyclooxygenase-2

CRF = corticotrophin-releasing factor
GABA = y-aminobutyric acid

GDNF = glial cell line—derived neurotrophic
factor

GFRa-1 = GDNF family receptor a-1
IAM-1 = intracellular adhesion molecule-1

Hamza, M., & Dionne, R. A. (2009). Mechanisms of Non-Opioid Analgesics Beyond Cyclooxygenase Enzyme Inhibition. Current

Molecular Pharmacology, 2(1), 114

IL-6 = interleukin-6
IL-1B = interleukin-1B
NK-1 = neurokinin-1
N/OFQ = nociceptin/orphanin FQ

p38 MAPK = p38 mitogen-—activated protein
kinase

PGE2 = prostaglandinE2

p-GIuN1 = phosphorylated GIuN1
TNF-
TRPV1 = transient receptor potential cation

= tumor necrosis factor-a

channel subfamily V member 1
VIP = vasoactive intestinal polypeptides




Care, 10(2), 109-118. doi:10.1097/SPC.000000000000020

Opioid-Sparing: Framework
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Wigmore, T., & Farquhar-Smith, P. (2016). Opioids and cancer: Friend or foe? Current Opinion in Supportive and Paliiative
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Opioid-Sparing: Framework

Step 3
Strong opioid
Step 2 Pal for moderate to
severe pain
Weak opioid (eg morphine)
Step 1 ] for mild to

moderate pain
Non-opioid (eg codeine)
(eg aspirin, +/- non-opioid
paracetamol or +/- adjuvant

NSAID)
+/- adjuvant

WHO Analgesic Ladder. Retrieved from http:/i

Opioid-Sparing: Theory

Regional Anesthesia
— Controversy M & M Simvtant .
Pre-emptive Analgesia ... ~——== =
— Prevent “pain” —_— e

sensitization

o ity L s s potmgit st

— Controversy . Lor b

+ Regional Anesthesia ——— —

« Agents?

» Research: Poor!

Gotschalk & Smith. (2001),

A ERI PINSIGa, 2001 May 15,63(10}1979-84.



https://www.ncbi.nlm.nih.gov/pubmed/11388713

Opioid-Sparing: Theory

* Pharmacological Agents
— Receptor Model Theory
« lonic Channels
« Opioid/mu
* GABA
« NMDA
« Adrenergic

* Muscarinic

g — Modulation & Feedback
- « Agonist/Antagonists

« Transporter Proteins

« Synergism Theory
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Opioid-Sparing: Innovation
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Scott etal., (2017) American Society for Enhanced Recovery (ASER) and Perioperative Quality Initiative (POQI) Joint Consensus Statement
on Optimal Analgesia within an Enhanced Recovery Pathway for Colorectal Surgery: Part 2—From PACU to the Transition Home Retrieved
m.

1186/513741-017-0063-6

Goal: Opioid-Sparing

Reduce Stress & Inflammatic v

— Cortisol & Catecholamine rele @
Optimize Immune Function ===z | - e
— Natural Killer & T-Cell Functiol [ _s=w=e
+ Spare Opioids maximally

Reduce Symptom Burden

— Rapid Rescue where prudent

Pooer et e e trr
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ERAS: Controversy

» Procedure specific elements are applied to
ALL Surgical Procedures

» Need more research in specific areas;
— Carbohydrate Loading
— Mechanical Bowel Preparation (removal)
— Pre-habilitation: Is it procedure specific?
— Goal-Directed Fluid Therapy: Questionable?
— Pain Management: Regional versus Epidural?

Opioid-Sparing: Innovation

» Gabapentinoids
NSAIDS

COX-2 Inhibitors
» Acetaminophen
TCAs & SSRI
Magnesium




Opioid-Sparing: Innovation

Blommel & Blommel. 2007).Pregabalin: An antipileptic agent useful for
neuropahic pain. A J Healih Syst Pharm. 64(14).1475-1482
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Gabapentinoid

(Neurontin, Gabapentin)

Precautions
*Sedation Risk
*Post-Operative Confusion

Consider withholding in patient g v

i. Over 75 years

i. Mental status changes

ii. Poor functional status

iv. Malnourished (BMI < 18.5)

v. Avoid if Creatinine Clearance < 5“ m|7m|n.

Gabapentin 300mg PO q8h

Opioid-Sparing: Innovation
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DeMaria. (2017). NSAIDs, Coxibs, and Cardio-Renal Physiology: A Mechanism-
Based Evaluation: COX-2 Inhibiors and Vascular Physilogy. Retrieved from




NSAID

(Ibuprofen, Diclofenac, Ketorolac)

Ketorolac 15-30mg IV g6l
Maxi 120mg per day]|

Brewer, A. R., McCarberg, B., & Argoff, C. &1 (2010). Updats on the Use of (opical NSAIDS for the treatment of soft tissue and
musculoskeletal pain: A review of recent data and current treatment options. The Physician and Sportsmedicine, 38(2), 62.
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NSAID

(Ibuprofen, Diclofenac, Ketorolac)

* Reduce opioid consumption by 30%

» Caution:

—Renal or Hepatic Impairmery| == =s s s

Gt Vonae e

Opioid-Sparing: Innovation

+ Acetaminophen

Par scntamai (Acetamncphen

bioes tran bamer

Astppesc eflect

P
Inhibitors, LAS ‘and Immunology, 159(1), 60-64. doi:10.1159/000335213

Iramsduction; Rutkowsk, K., Nasser, . M., & Ewan, P. W. (2012). Paracetamol h
*i | K, Nasser, S. M, & Ew ypersensiiiy:
Tissue ™ nsass, cox-2 Clinical echi  role of specific IgE.
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Acetanilide Derivative
(Acetaminophen)  1000mg Iv a4Hours

Arachidonic Acid Metabolism
Memtare Prosghoigon
MOA: Unclear Nl o o
«Inhibit PG’s Centrally e .
*Unlike NSAIDS o AN\
— Not a Peripheral COX-I IREVAN [
Inhibitor = =TT |
s

Opioid-Sparing: Innovation

* Lidocaine
Alpha-2 Agonists
NMDA Antagonist
GABA-type A
Local Anesthetics
Steroids
Beta-Blockade

Lidocaine Infusion

g k'.
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Lidocaine Infusion

Key points Infusion: 2mg/minute

+ a potent anti-inflammatory, anti-hyperalgesic, and
gastrointestinal pro-peristaltic drug.

+ Level 1 evidence from gastrointestinal surge(;y
demonstrates decreased pain scores, opioid analgesic
consumption, and side-effects.

+ Useful acute pain adjunct to achieve enhanced recovery
after surgery outcomes.

+ Patients may show particular benefit when they have
acute hyperalgesia, when opioids are not effective in
reating acute pain, or both.

+ lidocaine infusions may be safely continued for several
davys after operation.

it s b e e e e 43 e Mo
o e

Opioid-Sparing: Innovation

Alpha-2 Agonist

(Clonidine, Dexmedetomidine)

Infusion: 0.3 mcg/Kg/Hr

+ anti-hypertensive effect ?ikp 4

* sedative, anxiolytic, S

« analgesic \‘7-“"“ -

* side effects:
— bradycardia
— hypotension

—sedatinn

10



9/26/22

Opioid-Sparing: Innovation

B o * NMDA Antagonist
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* Tramduction:
Tiesue L nsai0s, cox-2 Gorlin AW, Rosenfeld DM, Ramelrishna
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H. Inravenous sub-anesthet
| perioperalive analgesia. J Anaesthesiol Clin Pharmacol 2016,32:160-7

NMDA Receptor Antagonist

(Ketamine)

Infusion: 10 mg/Hr

NMDA Receptor Antagonist

(Ketamine)

Infusion: 10 mg/Hr

“sunvived the. strong windls of time”
Wide variety of clinical applications & newly found effects;
1.Neuroprotective,
2.Anti-inflammatory
3.Antitumor effects

S O 33020 GO P

Ketamine: Current applications in anesthesia, pain, and critical
care

A T, ot e § O

“usefulness of low dose ketamine regimens have helped to widen the
clinical application profile of ketamine. ”
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Opioid-Sparing: Innovation

Sedative Hypnotic
(Propofol)

ion: 25-150 mcg/Kg/mi

Opioid-Sparing: Does it Work?

12



« Retrospective analysis N=297

« laparoscopic surgery for
colorectal cancer

« Compared: conventional
opioid-based PCA post-
operatively to a non-PCA
group (intravenous anti-
inflammatory drugs) PRN.

« No difference jn pain scores
or use of rescue analgesia on
POD 1-5.

Choi YY, Park JS, Park SY, Kim HJ, Yeo J, Kim JC, Park S, Choi
GS. Can intravenous patient-controlled analgesia be omitted in
patients undergoing laparoscopic surgery for colorectal cancer? Ann

Opioid-Sparing: PCA

Another study, reported
improved functional recovery
with an ERP for CRS patients
IV PCA opioids went from
94% in historical controls (N =
179) to <5% after ERP
implementation (N = 365)
Overall opioid use was
reduced by ~80%

no change in pain scores
McEvoy MD SM, Gordon D, Grant S, Thacker JKM, Wu WL, et al

American Society for Enhanced Recovery (ASER) and Perioperative
Quality Initative (POQI) Joint Consensus Statement on Optimal
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Surg Treat Res. 2015,88:86-91 Analgesia within an Enhanced Recovery Pathway for Colorectal
Surgery: Part 1 - From Preop to PACU. Perioper Med (Lond) 2016

Opioid-Sparing: Rescue

Rescue Plan for Suboptimal Analgesia |

Preoperative analgesia use
Preoperative pain baseline
- Postoperative exam
Determine location & etiology of pain

Perform
STIEP Focused

- Assess location, severity, duration, & aggravating factors
Limitations due to pain? [i.e. drinking, eating,
mabilizing, sleeping)

Any adverse drug events due to current pain regimen?

Determine the pain type: neuropathic, inflammatory,
visceral, or somatic in nature?

- Consider the combination of multiple pain generators
(EXCLUDE surgical/medical complications prior to treating)

STEP Determine
3 Pain

Confirm use of all appropriate non-opioid options from
Treatment Algorithn, including tramadol.”

Add opioid. PO if tolerated, IV if needed
[e.g. hydrocodene, axycodone, morphine, hydromorphone )

STEP Administer
& Rescue
TREATMENT

Outcomes: Patient

Poscopecative outcome.
A Convencional group (n - 98 P
proep (s - 68
L0S days, median (sange) 75 (6-19] 12(7-61) Q000
Readmissionn (¥ 0(0; 6061 0088
Reoperston.z (X 2029 si) am
Disds-Clavien cassificasion (X] 0000
° (50 9(92)
1 16233, »0as
16235, 29(296)
2029 20(204)
w 0(0; 1(10)
Tetal bospieal costs., median (range’ 79790.40 (6275248 13107364 10098281 (63068.07-246688.32, 0000
(oS temgeh of stay.
* Correcton for contiousny test
* Fisher exact test
Dai, J., Jiang, Y., & Fu, D. (2017). Reducing and improving Enhanced recovery after surgery in

pancreaticoduadenectomy — A retrospective cohort study. International Journal of Surgery, 39, 176-181. doi:10.1016/})5u.2017.01.089.
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Length of Hospital Stay (days)
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Mean Difference Moan Difference
Study or Subgroup Woight IV, Random, 95% C1 1V, Randoe, 95% C1
Anderson 2003 19.3%  -3.00 [-4.56, -1.44] —_—
Oolaney 2003 217% 060195075 i
Gamt 20057 96% 240522042 ——
Knhoo 20077 31%  -200(-7.64,364) —_—
Muler 2000” 192%  -360[-5.17,-203) _—
Serciovs 2009° 274%  -300(-3.92,-2.08) -
Total (95% C1) 28 26 1000%  -2.51(3.54,-147) <
Heterogenelty: Tau® = 0.80; Ch# = 11.04, df = § (P = 0.08); I* = 55% e Ty e |
Test for overall effect: Z = 4.76 (P < 0.00001) e . e

Control = Traditional Care (TC)
LOS Reduction: 2.54 to 3.54 Days

Ly, L, Shao, Y. F, & Zhou, Y. B. (2012). The enhanced recovery after surgery (ERAS) pathway for patients undergoing colorectal surgery: an update of
nt

27(12), 1549-1554. doi: 10.1007/500384-012-1577-5

Complications

ERAS T Risk Ratio Risk Ratio

Study or Subgroup __ Events Total Events Total Weight _M-H, Random, 95% C M.H, Random, 85% CI
Anderson 2003 4 14 5 11 60% 0.63 [0.22, 1.80] —_—
Delaney 2003™ 7 0% 10 33 96% 0.75[0.32, 1.71) B
Gatt 2005”" 9 19 15 20 231% 0,63 (0.37, 1.08) -
Khoo 20077 9 35 16 35 149% 0.56 (0.29, 1.10) —
Muber 2009 16 76 37 75 275% 0.430.26, 0.70) -
Serciova 2009 1n s 25 52 188% 045[0.25,0.81) —
Total (95% C1) 226 100.0% 0.53[0.41, 0.69) *
e

Tou' =0 0.81): P = 0% e
Tost for overal effect: Z = 4,81 (P < 0.00001) F,m..:.,:.mu ‘Fz-:oun‘gcmroi‘oo

Experimental group= Enhanced Recovery After Surgery (ERAS)
Control = Traditional Care (TC)

Total Complication Events: 48% reduction overall

Ly, L., Shao, Y. F., & Zhou, Y. B. (2012). The enhanced recovery after surgery (ERAS) pathway for patients undergoing colorectal surgery: an update of
nt.

27(12), 1549-1554. doi: 10.1007/500384-012-1577-5

Readmissions (days)

ERAS T Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Anderson 2003 0 14 [JET] Not estinable
Dolaney 2003" 3 % 6 33 419% 053(0.15, 1.95] — .
Gatt 2005 119 4 20 77% 026 {0.03, 2.15) —_—
Knoo 20077 3 3 135 160% 3.00(0.33, 27.46) I
Muler 2009 3 7 2 75 245% 148 (0.25,8.61) —t—
Serclova 2000" o st 0 52 Not estimable
Total (95% C1) 226 100.0% 0.80 (0.32, 1.98) -
Total events
Heterogeneity: Tau® = 0.08; Chi* = 3.29, of = 3 (P = 0.35); P = 9% ’m"—t—"m
Tout for overall effect:Z = 040 (P = 0.62) Favours experimental  Favours control

Lv, L, Shao, Y. F., & Zhou, Y. B. (2012).

Experimental group= Enhanced Recovery After Surgery (ERAS)
Control = Traditional Care (TC)

urgery patients undergo update of
Int. , 27(12), 1549-1554. doi: 10.1007/500384-012-1577-5
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Mortality
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ERAS Tc Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C!
Anderson 2003 0 14 1 1 328% 0271001,597) —@———
Delaney 2003 0o 31 0 33 Not estinable
Gatt 2005 119 0 20 321% 3.15(0.14, 72.88) —_—
Knoo 20077 o 3 2 35 382% 0200.01,4.02) ¢
Muber 2009 o 7 o 75 Not estimable
Serciova 2008 o 5 o 82 Not estimable
Total (95% CI) 226 226 100.0% 0.53 [0.09, 3.15) e
Total events 1 3
Heterogeneity: Tau® = 0.00; Chi* = 1.83, of = 2 (P = 0.40); F = 0% Y B )

Tost for overall effect: Z = 0,69 (P = 0.49) Favours experimental  Favours control

Experimental group= Enhanced Recovery After Surgery (ERAS)
Control = Traditional Care (TC)

LuL, Shao, Y., & Zhou, Y. B (2012). The enhanced recovery aftr surgry (ERAS) pathway fo patints undergolng coloretal surgery: an update of
nt 27(12), 1349-1554. doi: 10.1007/s00384-012-1577-5

ERAS Program Examples

Practical implementation

Andrew Hill

Colorectal Surgeon
Middlemore Hospital, University of Auckland

Auckland Enhanced Recovery After Surgery Group

15



ERAS Group Control Group P Value

Outcomes Measured (n = 50) (n = 50)
Intravenous fluids
Intra-operative 2(1-8) 3(1-7.5) <0.0001*
First 3 days 2(1-10) 6.5(1-12) <0.0001"
Epidural analgesia
No. of patients 44 (89%) 38 (76%) 0.223*
Duration of use (days) 2(0-3) 3(0-4) <0.0001"
Recovery
o 1(1-3) 2(1-15) <0.0001"
Deys o passage of fatus 20-8 | 30-18 | 00001
- - t
Days to independent mobilisation 11-3) 3(1=17) <0.0001
Day stay
No. admitted > 1 day before surgery 12 (24%) 29 (58%) <0.0001*
Postoperative stay (days) 4(3-34) 6.5(3-18) <0.0001*
Total hospital stay (days) 4(3-34) 8(4-29) <0.0001*

Readmissions
No. patients readmitted 6 7 0.766*

9/26/22

Auckland Enhanced Recovery After Surgery Group (2012). ERAS Program Implementation

Symptom Burden

PostOperatve Fasges POF)

IREEEEEEEEEEER]
e Do)

Auckland Enhanced Recovery After Surgery Group (2012). ERAS Program Implementation

Differential cost analysis
(18t 50 patients)

(Savings on day stay and complications) = $446,000
minus
(Full implementation + maintenance cost) = $102,000

Profit/Loss
= $446,000 — $102,000
= $344,000 Savings for 50 Patients
= $6880 per patient

Auckland Enhanced Recovery After Surgery Group (2012). ERAS Program Implementation
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Kelowna General Hospital

British Columbia Enhanced Recovery After Surgery (ERAS) Collaborative
Guidance on Mechanical Bowel Preparation

£

BRITISH
COLUMBIA
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The KGH ERAS Pilot Project: LOS

Num Procedure eLOS aLOS
ber
1 Transverse Colectomy 9 days 3 days
2 Resection Terminal lleum 16 days |14 days
3 Anterior Resection (*) 9 days 4 days
4 Low Anterior Resection 9 days 5 days
5 Sigmoid Resection 9 days 4 days
6 Hemicolectomy 9 days 4 days

Kelowna General Hospital, British Columbia, Canada (2010). KGH ERAS Group

ERAS: After Colorectal Surgery
Program Implementation

Kelowna General Hospital Colorectal Patient Length of Stay Starting 3/09/2010

70 ERAS Introduction

vew 323 Pre-ERAS

Mean 12.8

IR Lol
AL b Ll L
z .

R RS RS TS A Bo o s se s S0 SBNRNRRARAAY e S B S B EBNRRE S ERRERSY 4

Length of Stay (Days)

Patient Number ERAS M¥an 4.1
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ERAS: After Colorectal Surgery

Program Implementation
Length of stay reduced from 12.8 to 4.0 days.
Benefit/cost ratio: 2.18
“anything great than 1, means benefits & costs are
discounted at the opportunity cost of capital — project
MUST be done”

Return On Investment: 118%

Estimated cost reduction of 48.4%.
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Outcomes: Financial

Postoparatve nauses and vomang | 15,

Postoperative des

Postoparative urinary retention IE
Postoperative resciratory depression | 3
Deep vein thromboss 12
Postoparatve cogritrve dsonier

Langh of stay

Outcomes: Financial

Sensitivity Analysis: Assuming 100 Cases

Traditional Strategy Incidence ERAS Strategy

$1,874.00 Respiratory Depression -
$1,306.80 PONV $653.40
$249,132.00 Post-Operative lleus $12,456.60
$2,714.00 Urinary Retention $0.00
$37,500.00 Mental Status Change $7,500.00
$9,149.80 DvT $4,159.00
$60,480.00 30-Day Readmission $0.00
$619,200.00 Length of Stay $0.00
$29,794.00 Direct Cost $142,830.00
$1,011,150.60 $167,599.00

A Factor of 6.0

18



Summary

Public Health: Opioid Pandemic
Opioid Crisis

Non-Opioid Framework
Non-Opioid Premise
Non-Opioid Theory

Non-Opioid Techniques

Opioid Rescue

Patient & Financial Outcomes
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