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Learning Objectives

e Learn how the lowa primary prevention program
can decrease opioid misuse and diversion

e Define Enhanced Recovery strategies and how they
optimize surgery outcomes leading to improved
patient health outcomes, savings in healthcare costs,
and a reduction in the need for opioids post-surgery.

e |dentify alternatives to opioids and opioid-sparing
protocols - including multi-modal pain management



Gateway to opioid addiction
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Opioid Prescribing After Surgery in the United States, Canada,
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Abstract

IMPORTANCE Small studies and anecdotal evidence suggest marked differences in the use of
opioids after surgery internationally; however, this has not been evaluated systematically across
populations receiving similar procedures in different countries.

OBJECTIVE To determine whether there are differences in the frequency, amount, and type of
opioids dispensed after surgery among the United States, Canada, and Sweden.

DESIGN, SETTING, AND PARTICIPANTS This cohort study included patients without previous
opioid prescriptions aged 16 to 64 years who underwent 4 low-risk surgical procedures (ie.
laparoscopic cholecystectomy. laparoscopic appendectomy, arthroscopic knee meniscectomy, and
breast excision) between January 2013 and December 2015 in the United States, between July 2013
and March 2016 n Canada, and between January 2013 and December 2014 in Sweden. Data analysis
was conducted in all 3 countries from July 2018 to October 2018.

MAIN OUTCOMES AND MEASURES The main outcome was postoperative opioid prescriptions
filled within 7 days after discharge: the percentage of patients who filled a prescription, the total
morphine milligram equivalent (MME) dose, and type of opioid dispensed were compared.

RESULTS The study sample consisted of 129 379 patients in the United States, 84 653 in Canada,
and 9802 in Sweden. Overall, 52 427 patients (40.5%) in the United States were men, with a mean
(SD) age of 451 (12.7) years: in Canada, 25 074 patients (29.6%) were men, with a mean (SD) age of
43.5(13.0) years: and in Sweden, 3314 (33.8%) were men, with a mean (SD) age of 42.5 (13.0). The
proportion of patients in Sweden who filled an opioid prescription within the first 7 days after
discharge for any procedure was lower than patients treated in the United States and Canada
(Sweden, 1086 [11.1%]: United States, 98 594 [76.2%): Canada, 66 544 [78.6%]: P < .001). For
patients who filled a prescription, the mean (SD) MME dispensed within 7 days of discharge was
highest in United States (247 [145] MME vs 169 [93] MME in Canada and 197 [191] MME in Sweden)
Codeine and tramadol were more commonly dispensed in Canada (codeine, 26 136 patients [39.3%):
tramadol, 12 285 patients [18.5%]) and Sweden (codeine, 170 patients [15.7%]: tramadol, 315
patients [29.0%]) than in the United States (codeine, 3210 patients [3.3%); tramadol, 3425

patients [3.5%]).

CONCLUSIONS AND RELEVANCE The findings indicate that the United States and Canada have a
7-fold higher rate of opioid prescriptions filled in the immediate postoperative period compared with
Sweden. Of the 3 countries examined, the mean dose of opioids for most surgical procedures was
highest in the United States.

JAMA Network Open. 2019;2(9):¢1910734. doi:10.100

©) Open Access. This is an open access article distributed under the terms of the CC-8Y License.

Key Points

Question Do rates of oploid
prescriptions dispensed after surgical
procedures differ among countries?

Findings In this cohort study, more
than 70% of surgical patients in the
United States and Canada filled opioid
prescriptions after 4 surgical procedures
compared with only 11% in Sweden. Of
the 3 countries examined, the United
States had the highest average dose of
opioid prescriptions for most surgical
procedures.

Meaning There s very large variability
n the use of opioids after surgery in
different countries, suggesting the
potential to reevaluate prescribing
practices.

+ Invited Commentary
+ Supplemental content

Author affiliations and articke information are
listed at the end of this articl.

in US/Canada vs. Elsewhere

e Study Details (Sept 2019

e Journal of American Medical Association
e 130,000 patients

e "The findings indicate that the United
States and Canada have a

compared with Sweden"

e Takeaway: North America has a unique
opioid problem



Risk of Persistent Opioid Use

FIGURE 1. One- and 3-year probabilities of continued opioid use among opioid-naive patients, by number of
days’ supply* of the first opioid prescription — United States, 2006—2015
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Impact of Opioid-Dependent Analgesia

Percentage of Newly Persistent Opioid Patients*

10.2% Rotator cuff
17.6% Colectomy

9.5% (.5% Hysterectomy
Overall
8.5% Sleeve gastrectomy

7.2% Hernia

9.9% Total hip

16.7% Total knee

1. Pacira Pharmaceuticals, Inc. http://www.planagainstpain.com/wp-content/uploads/2017/09/PlanAgainstPain_USND.pdf. Accessed February 27, 2019; 2. Alam A et al. Arch Intern Med.
2012;172(5):425-430; 3. Carroll | et al. Anesth Analg. 2012;115(3):694-702; 4. American Society of Addiction Medicine. https://www.asam.org/docs/default-source/advocacy/opioid-addiction-
.disease-facts-figures.pdf. Accessed March 13, 2019. 5. Substance Abuse and Mental Health Services Administration.
https://www.samhsa.gov/data/sites/default/filess/NSDUHresultsPDFWHTML2013/ Web/NSDUHresults2013.pdf. Accessed March 13, 2019 .



32% Decrease in Nebraska Opioid Dispensing Rates

2013: 71 Rx/100 people and ranked 35th
2020: 48 Rx/100 and ranked 12th
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The Reality of |

e The National Institute of Drug Abuse (NIDA)
cited frightening statistics about prescription
opioids (March 2021)

o 21-29% of patients prescribed
opioids for chronic pain misuse them

e 3-12% of people using an opioid for
chronic pain develop an opioid use
disorder

e About 80% of people who use heroin
first missed prescription opioids

Source:



Opioid Prescriptions
Impact the Whole Family

Study Details: 1.7 million adults, 1.2 million households

-

Increased risk of opioid OD
with one Rx

Increased risk of opioid
OD with two Rx in
household

www.aap.org/en/news-room/news-releases/pediatrics2/2022/study-opioid-poisoning-deaths-rising-disproportionately-in-infants-young-children

Michelle A. Hendricks, PhD1;

MPHY2; Grant A. Ritter, PhD
Open. 2023;6(3):e233385




Previous policies have fallen short
of curbing the Opioid Crisis
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Study: Has Prescription Monitoring
Curbed the Opioid Epidemic?

Study details (July 2022)

Production and Operations Management

PDMPs decreased opioid prescriptions
6.1%

No reduction in deaths due to prescription
opioids

50% increase in heroin-related deaths



e Study Details

Journal of Managed Care Pharmacy, June 2021

2+ million patients

e New persistent opioid users, 1 year
after surgery (total health care costs
e Commercial outpatient: $18,751 vs. $7,517
e Commercial inpatient: $29,499 vs. $11,798

e Takeaway:

Long-Term Opioid Use and $$$

Source:

Y1} RESEARCH

Increased health care costs associated with
new persistent opioid use after major surgery
in opioid-naive patients

already known
about this subject

+ Patients who are prescribed opioids
for postoperative pain are at higher
risk for new persistent opioid use than
those who are not prescribed opioids.
Receipt of an opioid prescription is
associated with higher health care
utilization and costs; however, the
economic impact of new persistent
opioid use after surgery among.
opioid-naive patients has not been
studied adequately.

Opioid use and misuse is common
across all major payer types
(commercial, Medicare, Medicaid).

ABSTRACT

BACKGROUND: Opioid use after surgery is
associated with increased health care utiliza-
tion and costs. Although some studies show
that surgical patients may later become
persistent opioid users, data on the associa-
tion between new persistent opioid use after
surgery and health care utilization and costs
are lacking.

OBJECTIVE: To compare health care utili-
zation and costs after major inpatient or

IMCPorg | June 2021 | Vol.27,No.6

Pharm!

s, MPH; Nicole M Zir

What this study adds

+ Although new persistent opioid use and
associated costs have been previously
demonstrated for various specific
surgery types, this study shows that the
effect of persistent use on costs may
be generalizable to all major surgeries
across all 3 major payer types.

This study showed that previously
opioid-naive patients with new
persistent opioid use after a major
surgical procedure had higher adjusted
health care utilization and costs in

the year following their surgery than
those who did not have persistent use,
regardless of payer

Adjusted all-cause health care costs
were 1.62- to 2.50-fold higher for
patients with new persistent use than
for those without, with incremental
costs between $5,598 and $17,702,
depending on payer and surgical setting.

outpatient surgery among opioid-naive
patients who had new persistent opioid
use after surgery versus those who did not
become new persistent opioid users after
surgery.

METHODS: The IBM MarketScan Research

databases were used to identify opioid-naive

patients with major inpatient or outpatient
surgeries and at least 1 year of continu-
ous enrollment before and after this index
surgery. Cohorts were stratified by new
persistent opioid utilization status, setting

Chad M Brummett, MD, Department of
Anesthesiology, University of Michigan
Medical School, Ann Arbor. Jackie Evans-
Shields, PharmD, and Christina England,
MPH, Heron Therapeutics, San Diego,

CA. Amanda M Kong, DrPH; Carolyn R

Lew, PhD; Caroline Henriques, MPH; and
Nicole M Zimmerman, Ms, IBM Watson
Health, Cambridge, MA. Eric C Sun, MD,

PhD, Department of Anesthesiology,
Perioperative and Pain Medicine and Center
for Health Policy/Center for Primary Care
and Outcomes Research, Stanford University
Medical Center, Stanford, CA.

AUTHOR CORRESPONDENCE:
Chad M Brummett, 734.998.0455;
cbrummet@umich.edu

J Manag Care Spec Pharm.
2021,27(6)760-71

Copyright©2021, Academy of Managed
Care Pharmacy. AlL rights reserved.

of surgery (inpatient, outpatient), and payer
(commercial, Medicare, Medicaid). Patients
were considered new persistent opioid

users if they had at least 1 opioid claim 4-90
days after index surgery and at least 1 opi
oid claim 91-180 days after index surgery.
Patients with opioid prescription claims
between 1 year and 15 days before their
index event were excluded. Health care uti-
lization and costs (excluding index surgery)
were measured in the 1-year period after
surgery. Predicted costs and cost ratios were




Medicaid & "Safe" Opioids

Study Details

e PLOS Digital Health/Stanford
e August 2022

e 180,000 patients

30% of opioid-naive Medicaid patients
develop a dependency after
prescription

Weak opioid agonist (Tramadol)
prescribing is not "safer"

IELGEVENE

Source:

BROWSE PUBLISH ABOUT

PLOS DIGITAL HEALTH

& o 55 P PEERREVIEWED

RESEARCH ARTICLE

Prescription quantity and duration predict progression from
acute to chronic opioid use in opioid-naive Medicaid
patients

nson [ Vy Thuy Ho . Jennifer M. Hah, Keith Humphreys, lan Carroll, Catherine Curtin, Steven M. Asch,

+ https:/doi.org/10.1371/journal pdig.0000075

Absiract Abstract

Opiates used for acute pain are an established risk factor for chronic opioid use (COU). Patient
characteristics contribute to progressicn from acute opioid use to COU, but most are not
clinically modifiable. To develop and validate machine-learning algorithms that use claims data
to predict progression from acute to COU in the Medicaid population, adult opioid naive
Medicaid patients from 6 anonymized states who received an opioid prescription between 2015
and 2019 were included. Five machine learning (ML) Models were developed, and model
performance assessed by area under the receiver operating characteristic curve (auROC),
precision and recall. In the study, 29.9% (53820/180000) of patients transitioned from acute
opioid use to COU. Initial opioid prescriptions in COU patients had increased morphine



Pain medication: what is the “good stuff?”

“... in the majority of situations in which opioid painkillers are used today, they are not appropriate”
not appropriate”
Don Teater, MD, National Safety Council

Number of people needed to treat for ONE patient to get 50% pain relief

8.8
5.5
2.9 2.7
Tramadol Percocet (5mg) Morphine 10mg (IM) Ibuprofen OTC 200mg Ibuprofen +

(Im) 200mg Acetaminophen

(Bandolier, 2007) and (CJ Derry, Derry, & Moore, 2013)




® 50% increased odds for
gastrointestinal complications,
deep venous thrombosis, and
postoperative infections in

ngh Op|0|d Doses patients who underwent
Linked to Increase in joint-replacement surgery
COmp|IC3tIOI‘IS after ® 37% increase in infection rates
Orthopedic Surgery

“In summary our data show that when you ® 30% increased OdC.|S for

prescribe more opioids, you will have more pulmonary embolism

complications,” said Dr. Memtsoudis...“Further,

these data should entice clinicians and patients to 57 s
look for ways to minimize opioid-based pain ® 15% increased odds for

management...” respiratory and urinary
complications following
joint-replacement surgery

https://www.hss.edu/newsroom_dr-memtsoudis-speaks-on-opioids-with-post-surgery-complications.asp#:~:text=Compared%20t0%20the%20lowest%20quartile,who%20underwent%20joint%2Dreplacement%20surgery



THE RECIPE FOR SUCCESS

A comprehensive approach to surgery and recovery.

A PRIOR TO SURGERY + AT-HOME RECOVERY RETURN TO LIFE
SURGERY HOSPITAL STAY

Tailored Pre-Op * Minimally Invasive Expectation Setting

Nutrition Plan Approach Opioid-Sparing Pain

Pre-Surgery Pain * Multi-Modal Pain Management

Management Plan Management e ST T

a Nurse Navigator

Complication Monitoring

OPTIMIZED

SURGERY + RECOVERY EXPERIENCE
Open,
“Don’t eat or drink invasive
after midnight.” procedure

Patient enters Opioids to - .
surgery in a control pain » Opioids to control pain
weakened state post-op
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* Weeks without provider support

PRIOR TO SURGERY +
SURGERY HOSPITAL STAY AT-HOME RECOVERY RETURN TO LIFE




Key Aspects of Enhanced Recovery

Prehabilitation

Patient education and nutritional
preparation are critical to an
optimal surgery and recovery
experience.

Multimodal pain
management

Use of several pain medications
in the body better controls
patient pain before, during, and
after surgery.

. IITLCII
e Scheduled Pain Management
e Oxycodone PRN

Minimally-invasive surgery

Laparoscopic and robotic-
assisted surgery— preferred in
most procedures today—reduce
trauma to the patient’s body by
minimizing the size of surgical
incisions.

Post-surgery support

Expert nurse navigation in the
stressful post-surgery period
drives patient adherence to care
plan, enhances satisfaction,
improves recovery time, and
prevents unnecessary and
expensive ER visits.



Optimize Acetaminophen Dosing

Daily dosing (mg) for stand alone Acetaminophen versus Percocet

Acetaminophen in Percocet
Acetaminophen dose
equates to 6 y/o dose

Acetaminophen

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000




Enhanced Recovery:
The Results



Enhanced recovery after surgery (ERAS)
protocol is associated with lower post-
operative opioid use and a reduced office
burden after minimally invasive surgery

Khrystyna Levytska * & &, Ziqing Yu ®, Meghan Wally ®, Susan Odum ¢, Joseph R. Hsu ®, Rachel Seymour
b jubilee Brown €, Erin K. Crane ¢, David L. Tait ¢, Allison M. Puechl ¢, Brittany Lees ¢, R. Wendel Naumann €
PRIMUM Group

Show more

Gynecologic Oncology, Volume 166, Issue 3, September
2022, Pages 471-475

20% improvement in
same-day discharge

65% reduction in
readmissions

53% reduction in
opioid refills/MMEs
cut in half

74% reduction in
unplanned visits

60% fewer phone
calls related to pain



N P
‘/ ,. Billion Pill Pledge - Initial Results

v B Opioid settlement funded, Billion Pill Pledge includes
' participating rural hospitals

Average Opioid Prescription Pre-BPP AVG: 62
Reduction Current BPP AVG: 18.3

Benchmark 27 doses
for patients
experiencing pain

Average # of Opioids Utilized
Post Discharge

Patients with an opioid refill 25% benchmark

Post Surgery ER Visit 7% benchmark




Systematic review and meta-analysis of enhanced recovery
programmes in surgical patients

A. Nicholson!, M. C. Lowe*, J. Parker’, S. R. Lewis?, P. Alderson? and A. F. Smith?

!Faculty of Health and Medicine, Lancaster University, and * Patient Safety Research Unit and * Department of Anaesthetics, Royal Lancaster Infirmary,
Lancaster, *University of Edinburgh Medical School, Edinburgh, and *Brighton and Sussex Medical School, Brighton, UK
Correspondence to: Dr A. Nicholson, Faculty of Health and Medicine, Lancaster University, Lancaster LAl 4YG, UK (e-mail: a.nicholson@lancaster.ac.uk)

Weight (%)
Study Group SMD (Ivy
Aizawa 2002 Genitourinary ~0:46 (094, 0-02) 343
Anderson 2003 Colorectal ~154 (245, -0:62) 094
Delaney 2003 Colorectal -021(-071,028) 326
Demanet 2011 Genitourinary ~0.78 (~1:39, ~0-17) 213
Garcia-Botello 2011 Colorectal —0-98 (—1-36, -0-60) 543
Gralla 2007 Genitourinary -2.82 (-3-62,-202) 123
He 2010 Upper Gl tract -086 (-1:31,-041) 384
lonescu 2009 Colorectal ~088 (~1:30, -0-46) 447
Larsen 2008 Joint -1:27 (-1:73,-081) 368
Lee 2011 Colorectal 037 (077, 0:02) 501
Liu 2008 Colorectal —1.54 (204, -1-
Liu 2010 Upper Gl tract -1 2 f.i : —l:gi; if; ) ' Weight (%)
Recart 2005 Genitourinary 58 (-2:49, —0-66) ooa MY Group sk ratlo Flsk rato ™
Ren 2012 Colarectal 0.4 (-0-60, -0.28) 2002  Aizawa2002 Genitourinary 1-16 (008, 17:75) 028
Roig 2011 Colarectal —0.47 (-0-87, -0-07) 499  Delaney 2003 Colorectal 0-75 (0-32, 1-71) 310
Serclovd 2009 Colorectal ~125 (167, -0-82) 440  Gall 2005 Calorectal 0-56 (031, 1:01) 627
Wang 2012a L Colorectal —0-25 (-0-69, 0-19) 407 Gralla 2007 Genitourinary 0-43 (0-20, 0-93) 353
Wang 2012a 0 Colorectal -0-21 (-0-65, 0-22) 424 He 2010 Upper Gl tract 0-43 (0.12, 1-54)
Xu 2007 Colorectal —0-56 (~1-05, —0-08) 335 LAFAL Colorectal 1-00 (0.67, 1-48)
Yang 2012 Colorectal ~2:05 (-2467, ~1-42) 2.04 LAFAO Calorectal 1-03 (073, 1-44)
Zhang 2010 Colorectal —0-80 {-1-24, -0-36) 408 Liu2010 Upper Gl tract 0.61(0-19, 1-94)
Zhao 2010 Thoracic -4.95(-5.89, -4.01) 00  Muehling 2008b Thoracic 057 (028, 1-17)
Zhao 2012 Upper Gl tract 6 (-310,-1-82) 194  Pelersen 2006 Joint 1.60 (062, 413)
IV overall (£ = 89-8%, P< 0:001) 080 (-0-89, -0-71) 10000  Ren 202 Coloractal 103 (063, 1-68)
DL overall 115 (1-45, -0-85) Roig 2011 Colorectal 064 (0-42, 0:97)
) Serclové 2009 Golorectal 0-42 (023, 075
Py Sokoutl 2011 ‘Ghommac 031 (013, 0.74)
Wang 2009 ipper Gl tract 117 (042, 321)
ERP reduces stay ERP increases stay Wan: 2010 Up;:r Gl tract 1:34 (055, 3:30)
Fig. & Meta-analyses of lengeh of primary hospital stay in enhanced recovery programme (ERP) versus control groups. Standardized 11219 201221 g}g:zg o :ggg :gf;
mean differences (SMDs) are shown with 95 per cent confidence intervals. Overall effect estimates are shown for inverse-variance (IV) 2g07 Colorectal 050 (0‘10: 255
fixed-effect and DerSimonian and Laird (DL) random-effects models. G1, gastrointestinal; L, laparoscapic; O, open Yang 2012 Colorectal oa7 (020, 1-09)
Zhang 2010 Colorectal 057 (018, 1-81)
Zhao 2012 Upper Gl tract 0-50 (0-10, 2-55)
IV overall (F = 23-6%, P= 0-156) *| 0-75 (0-65, 0-87)
DL overall 4 071 (060, 0-86)
1 1 1
0-0563 1 177
ERP reduces sk ERP increases risk

Fig. 3 Meta-analyses of all complications (by patient) in enhanced recovery programme (ERP) versus control groups. Risk ratios are
shown with 95 per cent confidence intervals. Overall effect estimates are shown for inverse-variance (IV) fixed-effect and DerSimonian
and Laird (DL) random-effects models. GI, gastrointestinal; LAFA, LAparoscopy and/or FAst track multimodal management versus
standard care trial; L, laparoscopic; O, open



Feder Ol, et al.
McDonald et. al.
Auyong et. al.
denHertog et. al.
Maempel et. al.

Malviua et. al.

Stambough et. al.

Stowers et. al.

TOTAL HIP ARTHROPLASTY

Of 850 patients undergoing total hip arthroplasty in a
same-day discharge program,

were successfully

93% discharged on the
day of surgery

Source: Feder O, et al. J Arthroplasty.

2020:doi:10.1016/j.arth.2019.09.040 Orthopedicstoday



MedeaCener Faster Without Fasting: Pre-Arthroplasty Hydration Hastens
B senomen oo Mobilization at Tertiary Care Hospital

TS Jacob Drew, MD', C. Elizabeth Keleher?!, Muzna Ali', Kevin Kennedy, BS', Julian Zapata, Ayesha Abdeen’, MD, FRCS(C)
'Beth Israel Deaconess Medical Center, Boston, MA

Introduction Results
As feasibility of outpatient arthroplasty for « Traditional and Hydration groups were similar in '
younger, healthier patients at ambulatory age, gender, BMI, and ASA (Table 1). =163 n =200 ‘
surgery centers grows, early postoperative * Nearly half (46.5%) of included subjects were
mobilization and timely discharge remains ASA 3 or 4. Gender U5AS Ea"y Partidpauon in PhYSIcal Thorapy i
challenging among the hip and knee + 163 Hydration subjects were compliant with the :n :g:;g;:: 171:((3572_:;) L Hydra'lon subjects pamCIpated ina hlgher
arthroplasty population typically encountered at protocol (81.5%) Age at Surgery 0.848 i HH
tertiary care hospitals. Early Participation in Physical Therapy Mean 5D 65772989 5972971 number of PT sessions than the Traditional
« Hydration subjects participated in a higher Meckaa (108){165.00 ("‘gim» 2 iEE0D ‘Ggi°°' PEAD group (mean 4.15. SD 2.04 versus 3.26. SD
We hypothesized that modification of number of PT sessions than the Traditional BMI 0286 . :
traditional preoperative overnight fasting in group (mean 4.15, SD 2.04 versus 3.26, SD Mean £ SD 31.0526.51 30.35 £6.00 1 39, p<0001 )
favor of guided preoperative nutrition & 1.39, p<0.001) Median (IQR)  30.70(26.31,35.1  29.32(26.24,33.8 2 2 M
hydration in this setting would « Hydration subjects walked a greater distance AA Score 9 3 0276 Hydra“on Sut?].ects walked a greater dIStance
10 early participation In physical than the Traditional group (mean 80.24 feet, 1 1(0.6%) 2(1.0%) than the Traditional group (mean 80.24 feet,
SD 94.92 versus 51.72, SD 92.45, p=0.010). 2 84 (51.5%) 104 (52.0%) K
therapy (PT) + Dizziness during the first PT session occurred 3 7;::%;’:)" 9::32‘;;" SD 94.92 versus 51.72, SD 92.45, p‘001 0)
2. Red ive hy : in 28.2% of Hydration and 32.5% of Traditional Procedtre Tyne ' 0.998 DiZZineSS during the ﬁfst PT session OCCUrTed
o = X patients (p<0.004). THR 66 (40.5%) 81 (40.5%) ) < o
3. Decrease length of stay (LOS). Postoperative Hypotension uu":"w DA ) (1550 5k = in 28.2% of Hydratlon and 32.5% of Traditional
« Postoperative blood pressure was similar BIATERAL 0(0.0%) 1(05%) : .
between the groups (p>0.337). L 70 (42.9%) 101 (50.5%) patlents (p<0'004)'
Fengthiof Stay . Sl s Postoperative Hypotension
Methods « Median LOS was 2.00 days for the “hydration” s e e L o Nl
This IRB-approved study matched 200 group compared to 3.00 for the “traditional” Y i ok balibe ::;m « Postoperative blood pressure was similar
consecutive primary hip and knee arthroplasty group (p<0.001). p=b between the groups (p>0337)
patients who were prescribed the new
Hydration protocol to a retrospective matched ) Blood Pressure . Length of Stay
group of 200 arthroplasty subjects who j" ) : “ O
el Surgery toeler "radltonal” (NPO : e b d « Median LOS was 2.00 days for the hydrat:on
after midnight) guidelines. The Hydration group B TS group compared to 3.00 for the “traditional
received Ensure 6-12 hours and Gatorade 2 = WET 3650ns Pitess) S Ambulated Ouring 3¢ T Seseion
hours prior to arrival for surgery. Groups were 2 i e p<0.001 785% 804% group (p<0001 )
compared using chi-square and Student’s T- p .
tests. p>0.337 at all points : '

"= PA 1stPT Supine  1st PT Sitting

Conclusions

Institution of a preoperative hydration protocol for arthroplasty patients at a tertiary
care hospital significantly improved early participation with PT and reduced LOS but
did not change postoperative hypotension when compared to the traditional
preoperative fasting protocol.

Preoperative hydration benefits patients with significant medical comorbidities and
should be considered for patients with planned admission to a tertiary care hospital
following hip and knee arthroplasty.



Association of Multimodal Pain Management Strategies
with Perioperative Outcomes and Resource Utilization

A Population-based Study

Stavros G. Memtsoudis, M.D., Ph.D., EC.C.PF,, Jashvant Poeran, M.D., Ph.D., Nicole Zubizarreta, M.P.H.,
Crispiana Cozowicz, M.D., Eva E. Mérwald, M.D., Edward R. Mariano, M.D., M.AS.,
Madhu Mazumdar, Ph.D.

Background: Multimodal analgesia is increasingly considered routine practice in joint arthroplasties, but
supportive largescale data are scarce. The authors aimed to determine how the number and type of
analgesic modes is associated with reduced opioid prescription, complications, and resource utilization.
Methods: Total hip/knee arthroplasties (N = 512,393 and N = 1,028,069, respectively) from the Premier
Perspective database (2006 to 2016) were included. Analgesic modes considered were opioids,
peripheral nerve blocks, acetaminophen, steroids, gabapentin/pregabalin, nonsteroidal anti-
inflammatory drugs, cyclooxygenase-2 inhibitors, or ketamine. Groups were categorized into “opioids
only” and 1, 2, or more than 2 additional modes. Multilevel models measured associations between
multimodal analgesia and opioid prescription, cost/length of hospitalization, and opioid-related adverse
effects. Odds ratios or percent change and 95% Cls are reported. Results: Overall, 85.6% (N =
1,318,165) of patients received multimodal analgesia. In multivariable models, additions of analgesic
modes were associated with stepwise positive effects: total hip arthroplasty patients receiving more
than 2 modes (compared to “opioids only”) experienced 19% fewer respiratory (odds ratio, 0.81; 95%
Cl, 0.70 to 0.94; unadjusted 1.0% [N = 1,513] vs. 2.0% [N = 1,546]), 26% fewer gastrointestinal (odds
ratio, 0.74; 95% CI, 0.65 to 0.84; unadjusted 1.5% [N = 2,234] vs. 2.5% [N = 1,984]) complications, up
to a —18.5% decrease in opioid prescription (95% CI, —19.7% to —17.2%; 205 vs. 300 overall median
oral morphine equivalents), and a —12.1% decrease (95% Cl, —12.8% to —11.5%; 2 vs. 3 median days)
in length of stay (all P < 0.05). Total knee arthroplasty analyses showed similar patterns. Nonsteroidal
antiinflammatory drugs and cyclooxygenase-2 inhibitors seemed to be the most effective modalities
used.

Conclusions: While the optimal multimodal regimen is still not known, the authors’ findings encourage
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Multimodal approaches and tailored therapies for
pain management: the trolley analgesic model
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Gerardo Botti?

| Educational St s
Marco Cascella tHieray Non-opioids Opioids RF
Cannabinoids Adjuvants CAM Topical
e — — therapy
Psychological Relaxing & Intrathecal
support techniques } Physiotherapy therapy
Physical Infiltrative " . -
Acupuncture therapy therapy Neurostimulation ‘
p=

‘

Figure | The analgesic trolley model for pain management.
Abbreviations: CAM, complementary and alternative medicine; RF, radiofrequency.
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Optimizing pain management to facilitate Enhanced Recovery

After Surgery pathways

Optimiser le controle de la douleur pour faciliter la Récupération

rapide apres la chirurgie

Mingjuan Tan, BA - Lawrence Siu-Chun Law, BSSc *

Tong Joo Gan, MD

Gynecologic surgery
(Complex
cytoreductive, staging
and pelvic organ
prolapse surgeries)

Non-ERAS

- Not standardized

ERAS

- Celecoxib 400 mg po once

(Kalogera et al. 2014)""

= Acetaminophen 1,000 mg po once

- Gabapentin 600 mg po once

Non-ERAS

Non-ERAS
- Opioid PCA

- Local wound infiltration generally not used

- Triple antiemetics and prokinetics generally
not used

ERAS

- Intravenous opioids at discretion of
anesthesiologist supplemented with
ketamine, ketorolac, or both

- Oxycodone 5-10 mg po g4 h prm pain > 3 or
greater than patient stated comfort goal (5 mg for
pain rated 4-6 or 10 mg for pain rated 7-10); for
patients who received intrathecal analgesia, start
24 hr after intrathecal dose

cal anesthetic infiltration of bupivacaine at

sion site after closure

- PONV prophylaxis with single
dexamethasone bolus 4 mg iv plus
droperidol 0,625 mg iv (4 30 min before
incision); and single bolus of granisetron
0.1 mg iv (£ 30 min before incision
closure)

- Acetaminophen | g po ¢6-12 h

- Ketorolue 15 mg iv g6 h for 4 doses, then
ibuprofen 800 mg po g6 h. For NSAID-intolerant
patients, tramadol 100 mg pe g6-12 hr starting on
POD |

- For breakthrough pain (pain more than 7 > | hr
after receiving oxycodone), hydromorphone
0.4 mg iv once if patient did not receive
intrathecal medications; may repeat once after
20 min if first dose ineffective

- Hydromorphone PCA started only if continued
pain despite 2 doses of intravenous
hvdromorphone

ERAS Benefits

ificantly decreased PCA opioid use in
cytoreductive group (98.7% vy 33.3%) and
decreased postoperative opioid use (80% d
in the first 48 hr) with no change in pain scores

- Significantly shorter hospital LOS for all surgery
types (4-day reduction)

- Significantly faster return of bowel function for
complex cytoreductive [median (range) 3 (2-3)
days vs 4 (3-5) days] and staging surgeries [2 (1-3)
days vs 2 (2-3) days)

- Significantly faster return to general diet for all

sur; es (1-5 days median difference)
No dif e in rate of severity of 30-day
complications (ileus, bowel perforation,

anastomotic leak, abscess) or mortality
= No diffc
- Insignificant 30-day cost savings of > $7,600 USD
per patient (18.8% reduction)
ERAS Disadvantages

- None

e in 30-day rates or sty
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Enhanced recovery after surgery: A clinical review of implementation = )
across multiple surgical subspecialties e

Thomas W. Smith Jr. , Xuanji Wang, Marc A. Singer, Constantine V. Godellas,
Faaiza T. Vaince

Department of Surgery, Loyola University Medical Center, Maywood, IL, United States

Key Points:

1. Multimodal narcotic-sparing pain control is the central tenet of all ERAS guidelines which encourages utilization of non-
steroidal anti-inflammatory agents, acetaminophen, gabapentinoids, regional/neuraxial anesthetics, and intravenous
ketamine or lidocaine infusions.

2. Multimodal postoperative pain control efforts allow for early mobilization without the side-effects of narcotics such as
postoperative nausea/vomiting or constipation.

3. In patients undergoing mastectomy (with immediate subpectoral implant-based reconstruction) a multi-modal, opioid-
sparing ERAS protocol has been shown to significantly reduce the amount of narcotic use in postoperative days 0-2.
Mayo Clinic trial demonstrated significantly less narcotics use in postoperative days 0-3 for patients undergoing free-flap
breast reconstruction using an abdominal donor site.

4. Demonstrate up to a 71% decrease in the amount of oral morphine equivalent used in ERAS cohorts when compared to
traditional practice.

5. Implementation of ERAS multimodal analgesia during ventral hernia repair have shown a decreased opioid requirement
postoperatively with near elimination of need for patient-controlled analgesia.

6. A meta-analysis of 27 randomized clinical trials showed while 50% of colorectal patients still used narcotics in hospitals,
most did not need narcotics after discharge.
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Enhanced Recovery After Surgery (ERAS)

A Perspective Review of Postoperative Pain Management Under
ERAS Pathways and Its Role on Opioid Crisis in the United States

Marco Echeverria-Villalobos, MD,* Nicoleta Stoicea, MD, PhD,*
Alexandre B. Todeschini MD,* Juan Fiorda-Diaz, MD,*
Alberto A. Uribe, MD, MSP,* Tristan Weaver, MD,*
and Sergio D. Bergese, MD, FASA*Tf

TABLE 2. Current Trends in Opioid-sparing Under ERAS

Guidelines
Preoperative
Opioid-sparing medications (NSAID, acetaminophen,
gabapentin)
Change ‘of pain (neuml_:)athic) management strategies CONCLUSIONS
Counseling and education . . . .
Reduce anxiety and pain catastrophizing Our perspective review identified a gleartrend of ERAS
‘“';:;gf;g"“ rotocols limiting intraoperative and postoperative opioid
IV acetaminophen use by replacing them with different medications and non-
S . . . . .
Alpha-2 agonists pharmacological therapies. Patient and family counseling on
NMDA antagonist erioperative opioid use, anxiety, and pain catastrophizin
Neuraxial anesthesia p X pe v p u ’, _ys p are p Z g
Postoperative are important steps. Perioperative use of opioid-free anes-
Acetaminophen . . . . . .
NSAIDs thesia and analgesia regimens implemented as a significant
Gabapentinoids
Transitional pain services component pf ERAS protocols have proven to reduce or
Opioids for pain rescue only ]_‘CElace DElO]_d use.

ERAS indicates Enhanced Recovery After Surgery; IV, intravenous; NMDA,
‘N-methyl-D-aspartate; NSAID, nonsteroidal anti-inflammatory drugs.
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A pilot study of a breast surgery Enhanced Recovery After Surgery
(ERAS) protocol to eliminate narcotic prescription at discharge

Kristin E. Rojas'© - Donna-Marie Manasseh' - Peter L. Flom? - Solomon Agbroko?® - Nicole Bilbro' -
Charusheela Andaz’ - Patrick . Borgen'

Abstract

Background The evolving conceptualization of the management of surgical pain was a major contributor to the supply of
narcotics that led to the opioid crisis. We designed and implemented a breast surgery-specific Enhanced Recovery After
Surgery (ERAS) protocol using opioid-sparing techniques to eliminate narcotic prescription at discharge without sacrificing
perioperative pain control.

Methods A pilot observational study included patients with and without cancer undergoing lumpectomy. The convenience
sample consisted of an ERAS group and a control usual care (UC) group who underwent surgery during the same time
period. Discharge narcotic prescriptions were compared after converting to oral morphine milligram equivalents (MME’s).
Postoperative day one and week one pain scores were also compared between the two groups.

Results Ninety ERAS and 67 UC patients were enrolled. Most lumpectomies were wire-localized, and half of the patients in
each group had breast cancer. There were more obese patients in the ERAS group. UC lumpectomy patients were discharged
with a median of 54.5 MMEs (range 0-120), while the ERAS lumpectomy patients were discharged with none (p <0.001).

Conclusion A breast surgery-specific ERAS protocol employing opioid-sparing techniques successfully eliminated post-
operative narcotic prescription without sacrificing perioperative pain control or increasing postoperative compllcations.

By promoting the adoption of similar protocols, surgeons can continue to improve patient outcomes while decreasing the
quantity of narcotics available for diversion within our patients’ communities.
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Enhanced recovery after surgery (ERAS) @
program for lumbar spine fusion |

updates
Justin Smith"'®, Stephen Probst!, Colleen Calandra®, Raphael Davis®, Kentaro Sug'\motow, Lizhou Nie®,
Tong J. Gan' and Elliott Bennett-Guerrero'

Abstract

Background: There is a paucity of literature regarding the implementation of enhanced recovery after surgery (ERAS)
protocols for open lumbar spine fusions. We implemented an ERAS program for 1-2-level lumbar spine fusion surgery
and identified areas that might benefit from perioperative interventions to improve patient satisfaction and outcomes.

Methods: This institutionally approved quality improvement (Ql) ERAS program for lumbar spine fusion was designed
for all neurosurgical patients 18 years and older scheduled for 1 or 2 level primary lumbar fusions. The ERAS bundle
contained elements such as multimodal analgesia including preoperative oral acetaminophen and gabapentin,
postoperative early mobilization and physical therapy, and a prophylactic multimodal antiemetic regimen to decrease
postoperative nausea and vomiting. No fluid management or hemodynamic parameters were included. Pre-ERAS and
post-ERAS data were compared with regard to potential confounders, compliance with the ERAS bundle, and
postoperative outcomes.

Results: A total of 230 patients were included from October 2013 to May 2017. The pre-ERAS phase consisted of 123

patients, 11 patients during the transition period, and 96 serving as post-ERAS patients. The pre-ERAS and post-ERAS
groups had comparable demographics and comorbidities. Compliance with preoperative and intraoperative
medication interventions was relatively good (~ 80%). Compliance with postoperative elements such as early physical
therapy, early mobilization, and early removal of the urinary catheter was poor with no significant improvement in
post-ERAS patients. There was no significant change in the amount of short-acting opioids used, but there was a
decrease in the use of long-acting opioids in the post-ERAS phase (146 to 5.2%, p = 0025). Post-ERAS patients required
fmared to pre-ERAS patients (40 to 24%). There was no

significant difference in postoperative pain scores or hospital length of stay between the two groups.
Conclusions: Implementing an ERAS bundle for 1-2-level lumbar fusion had minimal effect in decreasing length of

stay, but a significant decrease in postoperative opioid and rescue antiemetic use, This ERAS bundle showed mixed
results likely secondary to poor ERAS protocol compliance. Going forward, this QI project will look to improve post-
operative ERAS implementation to improve patient outcomes.

Keywords: ERAS, Lumbar fusion, QI spine, Spine surgery




Enhanced recovery after elective spinal and peripheral
nerve surgery: pilot study from a single institution

Zarina S. Ali, MD,' Tracy M. Flanders, MD,' Ali K. Ozturk, MD,' Neil R. Malhotra, MD,'

Lena Leszinsky,' Brendan J. McShane, BA,' Diana Gardiner, CRNP,' Kristin Rupich, CRNP,

H. Isaac Chen, MD,' James Schuster, MD, PhD,' Paul J. Marcotte, MD,' Michael J. Kallan, MS,?
M. Sean Grady, MD," Lee A. Fleisher, MD,* and William C. Welch, MD*

'Department of Neurosurgery, “Center for Clinical Epidemiology and Biostatistics, and *Department of Anesthesia, Perelman
Schoal of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania

OBJECTIVE Enhanced recovery after surgery (ERAS) protocols address pre-, peri-, and postoperafive factors of a
patient's surgical journey. The authors sought to assess the effects of a novel ERAS protocel on clinical outcomes for
patients undergoing elective spine or peripheral nerve surgery.

METHODS The authors cenducted a prospective cohort analysis comparing clinical outcomes of patients undergoing
elective spine or peripheral nerve surgery after implementation of the ERAS protocel compared to a historical contrel co-
hort in a tertiary care academic medical center. Patients in the historical cohort (September-December 2016) underwent
traditional surgical care. Patients in the intervention group {April-June 2017) were enrolled in a unique ERAS protocol
created by the Department of Neurasurgery at the University of Pennsylvania. Primary objectives were as follows: opioid
and nonopioid pain medication consumption, need for opioid use at 1 month postaperatively, and patient-reported pain
scores. Secondary objectives were as follows: mabilization and ambulation status, Foley catheter use, need for straight
catheterization, length of stay, need for ICU admission, discharge status, and readmission within 30 days.

RESULTS A total of 201 patients underwent surgical care via an ERAS protocol and were compared to a total of 74
patients undergoing traditional perioperative care (conirel group). The 2 groups were similar in baseline demograph-

ics. Intravenous opioid medications postoperatively via patient-controlled analgesia was nearly eliminated in the ERAS
group (0.5% vs 54.1%, p < 0.001). This change was not associated with an increase in the average or daily pain scores
in the ERAS group. At 1 month following surgery, a smaller proportion of patients in the ERAS group were using opioids
(38.8% vs 52.7%, p = 0.041). The ERAS group demonsirated greater mobilization on postoperative day 0 (53.4% vs
17.1%, p < 0.001) and postoperative day 1 (84.1% vs 45.7%, p < 0.001) compared te the contral group. Postoperative
Foley use was decreased in the ERAS group (20.4% vs 47.3%, p < 0.001) without an increase in the rate of straight cath-
elerization (8.1% vs 11.9%, p = 0.51).

CONCLUSIONS Implementation of this novel ERAS pathway safely reduces patients’ postoperative opioid require-
ofTOpeTanve monnzanen and

ments during hnsEtalizatinn and 1 month pnstcperaljvelz. ERAS results in improved p
ambul )



Enhanced recovery after spine surgery: a systematic
review

Mazin Elsarrag, MS, Sauson Soldozy, BA, Parantap Patel, BS, Pedro Norat, MD,
Jennifer D. Sokolowski, MD, PhD, Min S. Park, MD, Petr Tvrdik, PhD, and
M. Yashar S. Kalani, MD, PhD

Department of Neurological Surgery, University of Virginia Health System, Charlottesville, Virginia

METHODS The authors conducted a systematic review of the PubMed and MEDLINE databases up to November 20,
2018.

RESULTS Twenty full-text articles were included in the qualitative analysis. The majority of studies were retrospective
reviews of nonrandomized data sets or qualitative investigations lacking formal control groups; there was 1 protocol for a
future randomized controlled trial. Most studies demonstrated reduced lengths of stay and no increase in rates of read-
missions or complications after introduction of an ERAS pathway.

CONCLUSIONS These introductory studies demonstrate the potential of ERAS protocols, when applied to spine proce-
dures, to reduce lengths of stay, accelerate return of function, minimize postoperative pain, and save costs.

https://thejns.org/doi/abs/10.3171/2019.1.FOCUS18700




Impact of Enhanced Recovery After Surgery and Opioid-
Free Anesthesia on Opioid Prescriptions at Discharge
From the Hospital: A Historical-Prospective Study

Delara Brandal, MD,* Michelle S. Keller, MPH,T Carol Lee, RN-BC,* Tristan Grogan, MS,*
Yohei Fujimoto, MD, PhD,*} Yann Gricourt, MD,*§ Takashige Yamada, MD, PhD,*|
Siamak Rahman, MD,* Ira Hofer, MD,* Kevork Kazanjian, MD,Y Jonathan Sack, MD,
Aman Mahajan, MD, PhD,* Anne Lin, MD, and Maxime Cannesson, MD, PhD*

Table 4. Outcome Measure in the Pre- and Postintervention Phases

Differen

Primary outcome
Discharge opioid prescription 165 (85%) 147 (78%) T% (—1% to 15%)

41 (21%) 21% (15%27%)

Epidural 116 (80%) 108 (57%) 3% (-7% to 12%)
Total morphine equivalents (mg) 40 (20-81) 27 (10-B8) 13 (2.4-22.0)
Highest discharge pain score 4 (2-8) 4 (2-8) 0.03 (-0.52 to 0.59) 884
Lowest discharge pain score 0 (0-0) 0 (0-0) —0.05 (—0.23 to 0.14) 497

Abbreviations: Cl, confidence interval; ERAS, enhanced recovery after surgery; PACU, postanesthesia care unit; PCA, patient-controlled analgesia.

CONCLUSIONS: This study is the first to report discharge opioid prescribing practices in an
ERAS setting. Although an ERAS intervention for colorectal surgery led to an increase in opioid-
free anesthesia and multimodal analgesia, we did not observe an im}eact on discharge ogioid
prescribing practices. The majority of patients were discharged with an opioid prescription,
including those with a combination of low discharge pain scores, no preoperative opioid use,
and low morphine milligram equivalents consumption before discharge. This observation in the
setting of an ERAS pathway that promotes multimodal analgesia suggests that our findings are
very likely to also be observed in non-ERAS settings and offers an opportunity to modify opioid
prescribing practices on discharge after surgery. For opioid-free anesthesia and multimodal
analgesia to influence the opioid epidemic, the dose and quantity of the opioids prescribed
should be modified based on the information gathered by in-hospital pain scores and opioid use
as well as pain history before admission. (Anesth Analg 2017;125:1784-92)
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Fig. 3. Patient satisfaction ratings regarding pain management.

Conclusions: Using a pragmatic multimodal approach, decreasing opioid prescriptions at discharge al-
lows for adequate pain management,
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REPORTS OF ORIGINAL INVESTIGATIONS Bret D. Alvis, MD (@ * Roland G. Amsler, BBA - Philip J. Leisy, MD - Xiaoke Feng, MS *
Matthew S. Shotwell, PhD - Pratik P. Pandharipande, MD + Muhammad Ajmal, MD -
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Effects of an anesthesia perioperative surgical home for total knee
and hip arthroplasty at a Veterans Affairs Hospital: a quality
improvement before-and-after cohort study
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In Summary

Opioid efficacy and Enhanced Recovery Get started today

side effect profile can improve e "Liberal NPO" for

should make us outcomes for patients nutrition

guestion baseline and providers, costs, e Multi-modal analgesia

opioid use and readmissions and surrounding surgery

prescribing habits. minimize opioid use e Stand alone oxycodone
and diversion. PRN

e Nurse support and
follow-up surrounding

surgery
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