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JAMA Internal Medicine | Original Investigation
Incidence of and Risk Factors for Chronic Opioid Use Among
Opioid-Naive Patients in the Postoperative Period

Eric C. Sun, MD, PhD; Beth D. Damal, PhD; Lawrence C. Baker, PhD; Sean Mackey, MD, PhD

Revised: April 20, 2018 IMPORTANCE Chronic opioid use imposes a substantial burden in terms of morbidity and economic costs. Whether opioid-

Prescribing Guidelines for Pennsylvania

naive patients undergoing surgery are at increasad risk for chronic opioid use is unknown, as are the potential risk factors for
chronic opioid use following surgery.

OBJECTIVE To characterize the risk of dhronic opioid use among opioid-naive patients following 1of 11 surgical procedures
compared with nonsurgical patients.

DESIGN, SETTING, AND PARTICIPANTS Retrospective analysis of administrative health claims to determine the association
between chronic opioid use and surgery among privately insured patients between January 1, 2001, and December 31, 2013.
The data concluded 11 surgical procedures (total knee arthroplasty [TKA], total hip arthroplasty, laparoscopic
cholecystectomy, open cholecystectomy, laparoscopic appendectomy, open appendactomy, cesarean delivery, functional
endoscopic sinus surgery [FESS], cataract surgery, transurethral prostate resection [TURP], and simple mastectomy).
Muitivariable logistic regression analysis was performed to control for possible confounders, including sex, age, preoperative
history of depression, psychosis, drug or alcohol abuse, and preoperatice use of benzodiazepines, antipsychotics, and
antidepressants.

EXPOSURES One of the 11 study surgical procedures.

MAIN OUTCOMES AND MEASURES Chronic opioid use, defined as having filled 10 or more prescriptions or more than 120 days’
supply of an opioid in the first year after surgery, excluding the first 90 postoperative days. For nonsurgical patients, dhwonic

opioid use was defined as having filled 10 or more prescriptions or more than 120 days” supply following a randomly assigned
“surgery date”

RESULTS The study includad 641941 opicid-naive surgical patients (169 666 men; mean [SD] age, 44.0 [12.8] years), and 18
011137 opioid-naive nonsurgical patients (8 849 107 men; mean [SD] age, 42 .4 [12.6] years). Among the surgical patients, the
incidence of chronic opioid in the first preoperative year rangad from 0.119% for Cesarean delivery (95% CI, 0.104%-0.134%)
to 1.419% for TKA (95% Cl, 129%-1.53%) The baseline incidence of chronic opioid use among the nonsurgical patients was
0.136% (95% CI, 0.134%-0.137%.). Except for cataract surgery, laparoscopic appendectomy, FESS, and TURP, all of the
surgical procedures were associated with an increased risk of chronic opioid use, with odds ratios ranging from 1.28 (95% CI,
1.12-1.46) for cesarean delivery to 5.30 (95% Cl, 4.67-5.58) for TKA. Male sex, age older than 50 years, and precperative
history of drug abuse, alcohol abuse, depression, benzodiazepine use, or antidepressant use were associated with chronic
opioid use among surgical patients.

CONCLUSIONS AND RELEVANCE In opioid-naive patients, many surgical procedures are associated with an increased risk of
chronic opicid use in the postoperative period. A certain subset of patients (eg, men, elderly patients) may be particularly
vulnerable.

JAMA Intem Med. 2006;17648):1286-1293. dox:100001/lamantermmed 20163298
Published online Juy 11, 2016. Corrected on August 8 2016
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Enhanced Recovery After Surgery

' QUALITY Outcomes + Patient Experience
) | I L _________________________________________________|
|
cosT Direct Costs + Indirect Costs

VALUE

+ Pioneered by general surgeon Henrik Kehlet, MD, PhD in Denmark in late 1990s
¢+ |dentified factors that delay postoperative recovery
* Pain
« Gut dysfunction
* Immobilization
+ Combined a series of interventions to reduce perioperative stress and organ dysfunction
¢+ Enhanced Recovery After Surgery (ERAS) Study Group 2001

https://www.pm360online.com/how-do-you-define-value-in-healthcare/
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Enhanced Recovery After NEUROSurgery: o
A Patient-Centered Spine Surgery Pathway o O,
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Penn Neurosurgery ERAS Protocol

Pre-op

Surgical Education &
Expectation Management

Surgical Site Education

Nutrition Optimization

Diabetes Management

Smoking Cessation

Narcotic/ Alcohol Use

Obstructive Sleep Apnea

Discharge Planning

Peri-op

Metabolism Management
Multimodal Analgesia Wound Care Management

Surgery Checklist

Early Mobilization

Wound Care Management

Post-op

Clinical Team
Communication

Post Acute Care
Resource Utilization

Ali, ZS et al. NS Spine, 2018 (in press)

I & Penn Medicine

7



Penn Neurosurgery ERAS - Pre-op

Pre-op

Surgical Education & —
Expectation Management

ERAS Consult

Surgical Site Education Letter

Nutrition Optimization

Enhanced Recovery ‘gery (ERAS)

S

ical Visit Aud Prior

‘Necessary Appointments Before Surgery
2 Preadmission Testing
Routine pre.operative labs
Chest X ray if cardiopulmonary disease
Resting EKG

> Serwn albumin if Body Mass Index (BMDis <185 or 525
o Hemoglobin Alcif diabetic

Appointment with Primary Care Physician or Cardiol
‘Additionsl Consultations, i request by your surgeon:
atrition Consultation

Pain Medicine Consultation

leep Medicine Consultation

Endocrine Consultation

Prescriptions/ Instructions Before Surgery

:

S Pickup200z.

" other anti-platelet agents for 7 days with your surgean

" cther anfcosgulaion medicatons for 1 days bfors surgeny

ek b

3 Refrain from smoking for a minimurm of four weeks
S Continue your norma activty routine until day of surgery.
Engaged Recovery at Penn (ERAP) Text Messaging

= Signupto participate n text messaging program

o text messages that
elp you through your surgical experience.

Patient Education

%{ Pem ) Surgery Wound Care odits with timacode.mps

“Game Plan Bag”

Patients receive text
reminders about the
critical ERAS behaviors

Patfent Checklis: Day Prior 1o 25 —
D:y}ef;lem\:gc: a e What Do You Do if OSA Is Suspecte 00000 ATAT LTE 2:58 PM % 100% =4
We are requesting that you be eferred for consultation and/ortreatment fo the following: Pain ik 30 o5 of e Gatorade o Powerade i i
Auesting fty s et g oo e o nnkliuids and » STOP Questionnaire  » BANG £ Messages ERAP Details
= Management. It is important to evaluate your condition before admission to the hospital in effort to ) ﬁj.féff/ym"d;“” u;m'l ans :::x;b,w;w surgery * Snoring * BMI>35
o o surgery oo ot conactud by Spe E Bl
D I a b etes M a n a g e m e n t ‘best prepare your body for your spine surgery and to help improve your recovery. 2 Bring CPAP machine to hospital (i you use one) * Tiredness ¢ Age>50 M
* Observedyou * Neck circumference >40 cm i ):06 AR
stop breathing (>15.7") o
Please call the consulting department listed below to schedule an appointment at yous Protein Intake Pre/Post Spinal Surgery . Page2 * Blood Pressure * Gender male g‘é:;':: 'Rt:‘l:‘:gr‘;e;:’ PE:QP'ER AP
e "‘““':::‘:;’::3;";:;::‘3‘:;:;;’me bl 1 High risk: Yes to >3 items -> Refer for sleep testing prllseadtiesiand reminder.s i
Consulting Department « o e arthover i, S, and o 0 b ’ = coach you through your preparation
- s for surgery.

200 (Ui 9ans, muscle, 04 sk
How much protein should you consume prefpost-surgery?

SURGICAL PATIEN

Smoking Cessation

Penn Pain Medicine Center
Tuttleman Center
1840 South St. 2" Floor
Philadelphia, PA 19146
215-893-7246

Quit Smoking

Before Your Operation

EDUCATION PrROGRAM . Fri, Fe

Prepare for th Best Recovery 5 \

— {ERAP
T — .\

i T e —

164 : Engaged Recovery at Penn

. — ‘e

1 Smoking Increases Your Risk of
58 Heart and Breathing Problems'

Wt 30 Rkt iy e ot 00 e ofpoto iy T ——
doctor’s office online? Sign up for
myPennMedicine! http://
mypennmedicine.org

High Protein Foods

= Froneln romn)

Narcotic/ Alcohol Use

Be sure you have a stock of food for
when you come home from the
hospital; prepare some meals now
that are easy to reheat.

Ifyou have any questions for your ncurosurgeon, please contact

Department of Neurosurgery
2355, 8% Street-Entrance on Locust
Philadelphia, PA 19106

Phone: 215-829-6700

Fax: 215-829-6645

Fri, Fe )5 P

To help prevent infection have
plenty of clean sheets, towels, and
comfortable clothing so friends and
family can concentrate on YOU and
not chores.
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Penn Neurosurgery ERAS - Peri-op

Peri-op

M t b I = M t Department of Neurosurgery
etabolism anage nen Practice Guidelines for Preoperative Fasting and the
Use of Pharmacologic Agents to Reduce the Risk of DATE PATIENT STICKER:
Pulmonary Aspiration: Application to Healthy Patients FOLEY
i i © No foley during or after procedure
Undergoing Elective Procedures o Foley pacod oo provadire and removed
. . . . o Foley placed and kept in place due to
. . An Updated Report by the American Society of Anesthesiologists i rosamainty
M u Itl mo d a I An a I g esia Task Force on Preoperative Fasting and the Use of Pharmacologic ©>3 levels of thoracic or lumbar fusion
Agents to Reduce the Risk of Pulmonary Aspiration* © medicalurologic necessity
Checkist
]) RACTICE guidelines are systematically developed these guidelines, the term “preoperative” should be consid-
recommendations that assist the practitioner and ered synonymous with “preprocedural” as the latter term is n
patient in making decisions about health care. These recom-  often used to describe procedures that are not considered to VA O 1 &
mendations may be adopted, modified, or rejected accord-  be operations. Anesthesia care during procedures refers to
- ing to clinical needs and constraints, and are not intended  general anesthesia, regional anesthesia, or procedural seda- . - * o

S u r e ‘ h e c kI Ist to replace local institutional policies. In addition, practice tion and analgesia. WA O 2 Neuromonitoring assessment 4
guidelines developed by the American Society of Anesthe- : A,
siologists (ASA) are not intended as standards or absolute Purposes of the Guidelines % & i )
requirements, and their use cannot guarantee any specific  The purposes of these guidelines are to provide direction for WA O 3.Finddimeging »
outcome. Practice guidelines are subject to revision as war-  clinical practice related to preoperative fasting and the use of "%
ranted by the evolution of medical knowledge, technology,  pharmacologic agents to reduce the risk of pulmonary aspi- WA O 4 Final screw tightening 9%
and practice. They provide basic recommendations that are  ation and to reduce the severity of complications related '
supported by a synthesis and analysis of the current litera-  t0 perioperative pulmonary aspiration. Clinical practice W
ture, expert and practitioner opinion, open forum commen. _ indludes, but is not limited to, withholding of liquids and N/A O 5. Antibioticirrigation

ags - tary, and clinical feasbility data. solids for specified time periods before surgery and prescrib-

E a rI M o b I I Iz atl o n This document updates the “Practice Guidelines for  ing pharmacologic agents to reduce gastric volume and acid- - -
Preoperative Fasting and the Use of Pharmacologic Agents  ity. Enhancements in the qualty and effciency of anesthesia N/A O  6.Decortication & Application of bone graft
1o Reduce the Risk of Pulmonary Aspiration: An Updated  care include, but are not limited to, the utiization of pe
Report” adopeed by the ASA in 2010.and published in 20111 Operative preventive medication, increased patient satisf . .

tion, avoidance of delays and cancellations, decreased risk of N/A O  7.Hemostasis and placement of drain
Method dehydration or hypoglycemia from prolonged fasting, and
o the f periop bidity. Compl . —

D Preoperative Fasting and Pulmonary of aspiration include, but are not limited to, aspiration pneu- NA O 8 Vancomycin powder application
A ) ‘monia, respiratory compromise, and related morbidities.
For these gidelines, preprarie fsing s defined 252 pre- i MA O . Final neuromonitoring assessment
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Enhanced Recovery After Surgery (ERAS)

not allowed th

10. Local anesthetic

iy | P@NN Neurosurgery ERAS Pain Management Protocol |l o
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enn Neurosurgery ERAS - Post-op

Post-op

Clinical Team
Communication

Penn Medicine

Neurosurgery

In an effort to provide the best care before, during, and after spine surgery, the Department of Neurosurgery has introduced an
evidence-based approach to delivering spine care, called Enhanced Recovery After Surgery (ERAS). Through our protocol and
Engaged Recovery at Penn (ERAP), we will address your pain, nutrition, movement, surgical site care and educational needs. Our
goal is to deliver the highest quality of care across all phases of your surgical journey.

Wound Care Management

Post Acute Care
Resource Utilization

PAH Postop Spine Triage Protocol
Department of Neurosurgery
235 S. 8t Street-Entrance on Locust
Philadelphia, PA 19106 . o . .
Phone: 2158206700 Fax: 215.829.6645 Reducing Staying Active  Strengthening
Pneumonia After Surgery Exercises
Risk: Breathing

and Oral Care

e Medication management or refill

e Physical or Occupational Therapy Orders Neurosurgery Main Number:
o Schedule Routine Post-Op Visits 215-829-6700
* Requesting Office Notes or Discharge Summaries to be faxed . i
o Non-urgent patient-related questions Checklists & Instructions Other Resources
Urgent Care Urgent Care Contact « Preoperative Skin Wash Instructions (PDF) « Free mindfulness meditation app to reduce stress

Patients showing worsening symptoms related to: Call 215-829-6700 to speak to a nurse

. X right away to address serious patient
e Wound drainage or dehiscence concerns related to surgery

‘Warm, Red, Swollen site o Hours: 24/7
Fever (2101.5)
Uncontrollable pain

Quit Smoking Before Your Operation (PDF)

Protein Intake Pre/Post Spinal Surgery (PDF)

ERAS Patient Checklist (PDF)

* You may be asked to send the patient to
the Emergency Room for evaluation

Video on Surgical Site Care

*Use for clinical staff only

Eating and Drinking Before Surgery (PDF)

Opioid Fact Sheet (PDF)

Safe Pain Management (PDF)

Abnormal / difficulty breathing

Confusion Call 911 right away
Unrelieved chest pain

Loss of consciousness

Home Safety Tips (PDF)

Preventing Blood Clots (PDF)

Penn Medicine




Pilot Neurosurgery ERAS Study:
Elective Spine and Peripheral Nerve Surgery

* Novel ERAS protocol developed and implemented at Pennsylvania Hospital (PAH)
+ Prospective enroliment of n= 201 ERAS patients (April — June 2017)

+ PAH Historical Control n=74 (Sept-Dec 2016)

« Traditional surgical care at the discretion of the attending neurosurgeon in a non-standardized
fashion

Ali, ZS et al. JNS Spine, 2018 (in press)
I @ Penn Medicine 11



Pilot Neurosurgery ERAS Study:
Elective Spine and Peripheral Nerve Surgery

Inclusion Criteria: Primary Outcomes: Statistics:
¢ Clinical history and diagnostic ¢ Opioid and non-opioid + All data for the study were
imaging supporting the need for consumption on POD 1 collected and analyzed by
elective spine or peripheral nerve + Need for opioid use at one month independent observers in
surgery post-operatively collaboration with a biostatistician
* Age > 18 years + Patient-reported pain scores + Independent two-sample t-tests for
+ Ability to understand and actively continuous variables and Fisher’s
participate in the program as exact test for categorical variables
deemed by the attending Secondary Outcomes:
neurosurgeon + Length of stay (days)
+ Need for ICU admission
Exclusion Criteria: + Discharge status
+ Contraindications to elective spine + Re-admission within 30 days

or peripheral nerve surgery
+ Diagnosis of liver disease
* Pregnancy

¢ Re-admission within 90 days

I & Penn Medicine 12



Penn Neurosurgery ERAS: one-year outcomes

* Prospective enrolilment of 636 ERAS patients (April 2017 — April 2018)

+ PAH Historical Control n=74 (September - December 2016)

« Traditional surgical care at the discretion of the attending neurosurgeon in a non-standardized fashion,
including routine post-operative pain management with patient-controlled analgesia (PCA) from POD 0-1

+ Hospital of the Univ. of Pennsylvania (HUP) Historical Control n=59

(September — December 2016)

« Traditional surgical care at the discretion of the attending neurosurgeon in a non-standardized fashion,
including routine post-operative pain management with patient-controlled analgesia (PCA) from POD 0-1

I & Penn Medicine



Baseline Patient Demographics
PAH Controls vs. PAH ERAS

Preoperative Characteristics

PAH Controls

(n=74)

PAH ERAS
(n=636)

Age (years) u=63.5 (0=11.2) u=61.6 (0=13.5) 0.182
BMI u=30.2 (0=5.6) u=29.8 (0=5.7) 0.781
Males 42 (56.7%) 352 (55.3%) 0.9
Prior spinal/peripheral nerve surgery 28 (37.8%) 239 (37.6%) 1
Preop use of narcotics 19 (25.7%) 183 (28.8%) 0.68
Sleep apnea 13 (17.6%) 104 (16.4%) 0.74
Smoking status

Current 11 (14.9%) 78 (12.3%)

Former 30 (40.5%) 238 (37.4%) 0.6

Never 33 (44.6%) 320 (50.3%)
Diabetes 16 (21.6%) 112 (17.6%) 0.42
Hypertension 51 (68.9%) 357 (56.1%) 0.036
COPD 4 (5.4%) 22 (3.5%) 0.34

@ Penn Medicine
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Baseline Patient Demographics
HUP Controls vs. PAH ERAS

Preoperative Characteristics

HUP Controls

(n=59)

PAH ERAS
(n=636)

Age (years) u=62.4 (0=13.6) u=61.6 (0=13.5) 0.641
BMI u=27.8 (0=5.5) n=29.8 (0=5.7) 0.0131
Males 31 (52.5%) 352 (55.3%) 0.68
Prior spinal/peripheral nerve surgery 20 (33.9%) 239 (37.6%) 0.67
Preop use of narcotics 16 (27.1%) 183 (28.8%) 0.88
Sleep apnea 12 (20.3%) 104 (16.4%) 0.46
Smoking status

Current 12 (20.3%) 78 (12.3%)

Former 24 (40.7%) 238 (37.4%) 0.12

Never 23 (39.0%) 320 (50.3%)
Diabetes 13 (22.0%) 112 (17.6%) 0.38
Hypertension 31 (52.5%) 357 (56.1%) 0.68
COPD 4 (6.8%) 22 (3.5%) 0.27

@ Penn Medicine
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Procedures

Procedures

PAH Controls
(n=74)

PAH ERAS
(n=636)

Laminectomy/ discectomy/foraminotomy 41.90% 43.10%

Thoracolumbosacral fusion (0-3 levels) 16.24% 16.67%

Thoracolumbosacral fusion (4+ levels) 4.06% 6.13%

Cervico-thoracic laminectomy +/- fusion (0-3 levels) 6.76% 11.02% 0.77

Cervico-thoracic laminectomy +/- fusion (4+ levels) 14.86% 5.68%

ACDF 6.80% 6.60%

Other 9.50% 10.70%

Procedures HUP Controls PAH ERAS e
(n=59) (n=636)

Laminectomy/ discectomy/foraminotomy 30.50% 43.10%

Thoracolumbosacral fusion (0-3 levels) 30.49% 16.67%

Thoracolumbosacral fusion (4+ levels) 1.71% 6.13%

Cervico-thoracic laminectomy +/- fusion (0-3 levels) 11.90% 11.02% 0.1

Cervico-thoracic laminectomy +/- fusion (4+ levels) 3.40% 5.68%

ACDF 13.60% 6.60%

Other 8.50% 10.70%

I Penn Medicine
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Decreased Opioid Use: PAH Controls vs. PAH ERAS

Pain medications PAH Controls PAH ERAS

(n=74) (n=636)
PCA Use 54.10% 0.90% <0.0010
1 Month Post-op Opioid Use 59.50% 40.90% 0.004

PAH Controls vs. PAH ERAS: Decreased
Opioid Use

PCA Use 1 Month Post-op Opioid Use

70.00%
*

60.00%
Z
c
=z
S 50.00% -
o
g 40.00% - M PAH Controls
= (n=74)
G
@ 30.00% M PAH ERAS
g (n=636)
o 20.00% -
Q
@
o

10.00%

0.00% -

17



Decreased Opioid Use: HUP Controls vs. PAH ERAS

Pain medications HUP Controls PAH ERAS
(n=59) (n=636)
PCA Use 83.10% 0.90% <0.0010
1 Month Post-op Opioid Use 63.80% 40.90% 0.003
HUP Controls vs. PAH ERAS: Decreased
Opioid Use
100.00% -
90.00% =
f;j 80.00% -
B 7000% -
£ 60.00% - T EHUP Controls
F s0.00% (n=59)
;,, 40.00% - MPAH ERAS
% 20.00% - (n=636)
§ 20.00% -
10.00% |
0.00% - ;
PCA Use 1 Month Post-op Opioid Use
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Pain Scores

Average Pain Score

[n=PAH control/PAH ERAS] PAH Controls PAH ERAS

PODO [n=73/628] 3.7 4.1 0.291
POD1 [n=65/546] 5.3 5.5 0.271
POD2 [n=52/396] 5.5 5.5 0.921
POD3 [n=34/232] 4.9 5.2 0.341

Average Pain Score

[n=HUP control/PAH ERAS] HUP Controls PAH ERAS

PODO [n=58/628] 4.9 4.1 0.0271
POD1 [n=51/546] 5.5 5.5 0.791
POD2 [n=44/396] 5 5.5 0.201
POD3 [n=32/232] 4.9 5.2 0.381

I @ Penn Medicine
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Conclusions

* ERAS engages each aspect of the patient’s surgical journey in order to improve outcomes in a
multi-disciplinary, multi-modal approach

* The present study has shown that our ERAS protocol, and, in particular, our ERAS pain
management protocol has the potential to safely reduce opioid use both in the peri-operative
period as well as at one month after surgery

+ Further long term data with randomization is required to address whether this reduction in
opioid use is durable

I & Penn Medicine 20



Limitations

¢ Historical control groups

+ Retrospective data analysis, randomization and blinding not performed
+ Data collection is limited to the information provided in medical records

+ Minor protocol deviation not well documented and difficult to assess

I & Penn Medicine
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ERAS:

An lterative Process of Quality Improvement,
From Bench to Bedside and BEYOND

Standardize

IMPROVEMENT

“This is the way we do it.”

Standardize

TIME

Clifford Ko, MD; ACS Director of NSIQP
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