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Background

− The nationwide opioid crisis continues to escalate in severity

− Estimated 160 deaths daily due to drug overdose

− Approximately 1 in 3 Americans were prescribed opioids in 2015

− Major efforts are underway to influence opioid prescribing, 

thereby reducing harm through decreased patient exposure; 

focus is mainly on the outpatient setting

− Opioids are frequently administered intravenously in the hospital

− Adverse effects of opioids are more common with the intravenous 

route when compared with the subcutaneous and oral routes1

− Patient satisfaction does not correlate with opioid prescriptions2

1. Daoust R, Paquet J, Lavigne G, Piette É, Chauny J-M. Impact of age, sex and route of 
administration on adverse events after opioid treatment in the emergency department: A 
retrospective study. Pain Res Manag 2015;20(1):23-28.
2. Lee JS, Hu HM, Brummett CM, Syrjamaki JD, Dupree JM, Englesbe MJ, Waljee JF. Postoperative 
Opioid Prescribing and the Pain Scores on Hospital Consumer Assessment of Healthcare Providers 
and Systems Survey. JAMA. 2017;317(19):2013–2015. doi:10.1001/jama.2017.2827



Background

− Opioid exposure rapidly changes the brain

− fMRI study1 of 8 opiate-naïve volunteers

− Morphine sulfate 4 mg IV administered once

− Signal changes seen in brain “reward structures” similar to 
other euphoric drugs of abuse (opioids, cocaine, 
methamphetamine)

− Pharmacokinetics impact the development and propagation of 
addiction in animal models

“[The literature] includes recent data highlighting the importance of 
intermittent, ‘spiking’ brain levels of drug in producing an increase in the 
motivation to take drug over time. Rapid drug onset and intermittent drug 
exposure both appear to push the addiction process forward most 
effectively.”2

1Becerra, L., et al. Functional magnetic resonance imaging measures of the effects of morphine 

on central nervous system circuitry in opioid-naïve healthy volunteers. Pain Medicine. 103(1):208-

16(2006).
2Allain, F., et al. How fast and how often: The pharmacokinetics of drug use are decisive in 

addiction. Neuroscience and Biobehavioral Reviews. 56:166-79(2015).



Subcutaneous administration of opioids

− Decades of proven efficacy of pain control in postoperative settings

− Cardiac surgery1

− Caesarean section2

− Pediatric surgery3

− Palliative Medicine systematic review4 looking at opioid utilization in 

both chronic and acute cancer pain (18 papers, 674 patients)

“A comparison of subcutaneous and intravenous routes found no 

differences [in efficacy], confirming that both routes are feasible, effective 

and safe. As the risk of complications is lower with subcutaneous 

application, this route should be preferred.”

1Munro, A., Long, G., Sleigh, J. Nurse-administered subcutaneous morphine is a satisfactory alternative to 

intravenous patient-controlled analgesia morphine after cardiac surgery. Anesthesia Analgesia 1998;87:11-5.
2Safavi, M., Honarmand, A. Postoperative analgesia after caesarean section: intermittent intramuscular versus 

subcutaneous morphine boluses. Acute Pain. 2007;9:215-19.
3Lavies NG, Wandless JG. Subcutaneous morphine in children: taking the sting out of postoperative 

analgesia. Anaesthesia 1989; 44:1000-1.
4Radbruch, L. et al. Systematic review of the role of alternative application routes for opioid treatment for 

moderate to severe cancer pain: an EPCRC opioid guidelines project. Palliative Medicine. 2011;25(5):389-90.



Avoid opioid IV route; reduce risk

Route Nausea or 

vomiting

Systolic BP 

< 90 mmHg

O2 Saturation 

< 92%

Major 

adverse 
events

Global 

adverse 
events

Oral Reference Reference Reference Reference Reference

Subcutaneous 2.44
(1.81–3.30)

2.56
(1.43–4.58)

1.90
(1.28–2.83)

2.07
(1.48–2.89)

2.23
(1.77–2.81)

Intravenous 4.21
(3.12–5.67)

3.39
(1.90–6.06)

7.30
(5.04–10.58)

6.10
(4.43–8.39)

5.18
(4.13–6.49)

Daoust R, Paquet J, Lavigne G, Piette É, Chauny J-M. Impact of age, sex and 
route of administration on adverse events after opioid treatment in the 
emergency department: A retrospective study. Pain Res Manag
2015;20(1):23-28.



Opioid Related Overdose Deaths - Connecticut



Local Problem

− Over prescribing oral quantities in discharge prescriptions

− Over prescribing IVs

− Lack of opioid/analgesia training

− No official guidance on proper prescribing



Rational Opioid Prescribing Project

Phase I: Single-Unit Pilot



Objective

Reduce potential harm from parenteral opioid medications in adult 

patients in the Emergency Department, observation, and inpatient 

units across the Yale New Haven Health System

− Adopt a System-wide opioid standard of practice

− The oral route of administration is preferred in patients tolerating 

oral intake of any kind

− The subcutaneous route of administration is preferred when 

parenteral opioids are required

− Educate clinicians, nurses, ancillary staff, patients and families on a 

multimodal approach for treatment of pain



Intervention

− Local opioid standard of practice adopted

− Oral route preferred in patients tolerating oral intake

− Subcutaneous route preferred in patients receiving parenteral 

opioids

− Education implemented for prescribers and nurses

− Awareness of new local opioid standard of practice

− Awareness of the subcutaneous route of administration

− Opioid equianalgesic equivalent dosing

− Typical starting doses of morphine and hydromorphone



Methods

Population of patients present on single general medicine unit

− Epic data

− Control group 

− 6 months prior to intervention

− 4500 patient days

− Intervention group

− 3 months after intervention

− 2495 patient days



Results

84% reduction in number of IV doses administered per patient day
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Results

Day 1 Day 2 Day 3 Day 4 Day 5

P-value 0.62 0.07 0.09 0.004 0.009
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Rational Opioid Prescribing Project

Phase II: Hospitalist Service Expansion



Rational Opioid Prescribing Project

Phase III: System-wide Expansion



Revised Approach to Clinical Redesign

We have developed and fine-tuned a methodology to drive rapid-cycle projects to completion.  We continually look to ensure that we have the 

ten elements of success for each clinical redesign case

Ten Elements of Success

1) Dedicated, motivated, and engaged leadership from respected clinicians

2) Full clinical team engagement

3) Administrative support from senior-level hospital leaders

4) Risks to case success identified early and mitigated throughout the case 

lifecycle

5) Defined scope with clear end-points and deliverables

6) Evidence—based and/or patient/family centered case goals

7) Clinically relevant data regularly delivered to units and providers

8) Competition accelerates achievement of goals

9) Physician pain points specifically addressed

10) Clear education and communication to create visibility of case goals

Clinician-led           
Collaborative Teams

JDAT / 
Epic Support

Rigorous Project 
Management

90-day timeline
Limited Number 

of Cases

Key Clinical Redesign Team Members
➢ Physicians: System CMOs, section heads, medical 

directors, attendings, fellows, and residents

➢ Nursing: System CNOs, leadership, management, 

floor nurses, educators, etc.

➢ Administrative leaders & service line coordinators 

across the system

➢ Epic / JDAT leadership, management, and analysts

➢ Clinical services: respiratory therapy, physical 

therapy, dieticians, pharmacy, laboratory medicine, 

radiology, clinical engineering

Clinical Redesign Collaboration



Clinical Redesign Decision Matrix







Postoperative Pain Management

− Develop a multi-faceted program aimed at decreasing the amount of 

opioid prescribed postoperatively

− Maintain the same level of patient care and analgesia

− Create sustainable outcomes over time



Postoperative Pain Management

0-5

§ Lipoma	excision	(4)

§ Lymph	node	biopsy	(4)

§ Partial	mastectomy	+/- SLNB	(5)

§ PD	cath	placement/removal	(3)

§ Port	placement/Removal	(0)

§ All	Endocrine	procedures	(15	pills,	

Tylenol	#3)

§ Simple	mastectomy	(7)

§ Lap	appendectomy	(7)

§ Lap	cholecystectomy	(10)

§ Inguinal	hernia	(12)

§ Umbilical	hernia	(12)

§ Kidney	txp	recipient*

§ Donor	nephrectomy*

§ Exploratory	laparotomy*

§ Ventral	Hernia	Repair	w/	

mesh*

§ Colectomy*

§ Whipple*

§ Liver	resection*

§ Selected	poly-trauma	*

15-20 20-25 25-30 30-355-10 10-15

SUGGESTED
#	of	pills	of	

5	mg	
Oxycodone/
equivalent

Overview	of	guidelines

1.)	Tylenol	and	NSAIDs
• Take	acetaminophen	and	NSAIDs***,	unless	contraindicated,	through	POD	#4	and	while	still	using	opioids

• 650-1000	mg	acetaminophen	q6h	alternating	with	an	NSAID	(i.e.	ibuprofen	600	mg	q6h)	while	awake

2.)		For	POD	#0	or	POD#1	discharges:

• After	uncomplicated	procedures,	use	above	procedure-specific	guidelines**	for	suggestions	on	discharge	

prescription.
3.)	For	POD	#2	or	later	discharges:

• Base	your	discharge	prescription	on	the	prior	day’s	opioid	use

o If	0	pills	taken	the	day	prior	to	dischargeàprescribe	0	pills

o If	1-3	pills	were	taken	àprescribe	12	pills

o If	≥4	pills	were	taken	àprescribe	20-30	pills

4.)	Bowel	regimen:	Prescribe	a	bowel	regimen	to	be	taken	while	using	opioids	

**				All	are	recommendations,	Rx’s	and	

instructions	should	be	patient	specific

***		Check	with	surgeon	regarding	NSAID	use;	

Do	not	give	with	aspirin.

*	See	inpatient	instructions	below



Hardwiring Best Practices



Identified changes needed in Epic

− Opioid Order Composer changes

− Route of administration

− Sequence 

− Defaults

− Frequency

− Number of days default

− Dispense Quantity

− Order Set Changes

− Provide Common Opioid Dosing Guidance



IT and Clinical Redesign Partnership

CRD idea 
brainstorming

Electronic ticket 
submission for ITS 

review

Committee 
presentation and 

approval

Analyst assessment 
on which committee 

to bring request

Formal actionable 
electronic request 
submission to ITS

ITS review, 
prioritization, and 

assignment

Build and validation
Pre Go live 

preparation and end 
user education

Go Live

If approved



Multimodal Orderset Modifications - BEFORE



Multimodal Orderset Modifications - BEFORE



Multimodal Orderset Modifications - OPTIMIZED



Multimodal Orderset Modifications - OPTIMIZED



Historic Parenteral Morphine Order



Optimized Parenteral Morphine Order



Optimized Morphine Order with Decision Support



Common Opioid Dosing Matrix (Sidebar report)



System-wide Rollout



28% reduction from FY17 to FY18



15% reduction from FY17 to FY18



18% reduction from FY17 to FY18



Discharge Opioid prescription - BEFORE



Discharge Opioid prescription - OPTIMIZED



Average Opioid Prescribed Per Prescription



Average Opioid Prescribed Per Prescription



Results 

− Decrease in average prescription by 49.5%

− 207.1 MME to 104.6 MME (p<.01)
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Cumulative Impact
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Questions?

Thank you


