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Objectives ’

At the conclusion of this educational activity, participants should be able to:

» Describe risks associated with intravenous opioid administration through
patient-controlled analgesia (PCA).

 Identify patient populations at high risk for postoperative opioid-induced
respiratory depression.

e Discuss best practices for PCA prescribing and administration.

e Discuss best practices for monitoring sedation and respiratory status in
postoperative patients receiving opioid PCA.
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FATAL PCA OPIOID-INDUCED RESPIRATORY
DEPRESSION

A case of postoperative opioid administration
through patient-controlled analgesia (PCA)
causing fatal respiratory depression highlights the
challenges of PCA use particularly among patients
with sleep apnea and other comorbidities
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Case Detalls (1)

e 69-year old man

» Past medical history: cervical stenosis, coronary artery
disease, chronic kidney disease and hypertension

 Worsening neck pain which prevented him from working,
socializing and performing household tasks

* Used a motorized scooter due to severe osteoarthritis and
knee pain

o Admitted for elective surgery for decompression and to
extend a prior C3-C6 fusion down to T3

VY.
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Case Detalls (2) 6

e Surgery concluded at approximately 13:00
o Patient recovered in the PACU

— Placed on hydromorphone patient-controlled analgesia (PCA)
for pain control

— Usual home doses of gabapentin and acetaminophen continued

e Transferred from the PACU to the surgical floor at 20:00

— Supplemental oxygen was placed due to SpO2 of 88%

WebM&M
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Case Detalils (3) 7

 The patient was awake and participating in care until 02:45
on post-operative day 1

« At 04:05, patient was found unresponsive and Code Blue
was called

— Patient initially responsive to resuscitation efforts and transferred
to the ICU, where he arrested twice more

— Tests the next day confirmed brain death and ventilatory support
was withdrawn

WebM&M
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FATAL PCA OPIOID-INDUCED
RESPIRATORY DEPRESSION

The Commentary

By Sarina Fazio, PhD, RN and Rachelle Firestone,
PharmD, BCCCP
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INTRODUCTION

Patient Controlled Analgesia (PCA)
and Opioid-Induced Respiratory
Depression

WebM&M
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Patient-Controlled Analgesia 10

» Widely used for postoperative intravenous pain management

and enabling patient control of medication administration
frequency.

PCA delivers a preprogrammed dose of opioid via infusion
pump when the patient pushes a demand button

— Lockout interval on the demand dose (~6-15mins) helps prevent

overdose and dose-stacking, and can be adjusted depending on
opioid used, tolerance and risk for respiratory depression

— PCA avoids peaks/troughs seen with PRN opioid administration and
allows more more individualized dosing

77.
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Opioid-Induced Respiratory Depression (1) "

 Criteria defining opioid-induced respiratory depression:
— Respiratory rate < 8-10 bpm
— Sp0, < 90%
— Airway obstruction
— Over-sedation
— Naloxone administration
— Respiratory arrest
— Cardiopulmonary resuscitation
« Cumulative incidence in postoperative patients estimated between 0.1%
and 23.7% (wide range due to variations in respiratory depression

definitions); however, true incidence is unknown because respiratory
depression can resolve without leading to a sentinel event

WebM&M
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Opioid-Induced Respiratory Depression (2) .

 PCA can result in critical respiratory depression events with
significant consequences

 Review of anesthesia claims data (1990-2009) found 26%
iInvolved likely opioid-induced respiratory depression; of those,
/7% resulted In severe brain damage or death

— Most injuries occurred within 24h of surgery and were deemed
preventable with better monitoring and clinician response
 Review of nationally reported opioid-related sentinel events
found that 75% were attributable to medication error and
Improper monitoring
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Opioid-Induced Respiratory Depression (3)

 Majority of PCA errors are associated with human factors

— Prescribing (incomplete/contradictory orders, failure to adjust for
organ dysfunction/comorbidities)

— Dispensing (compounding errors, look alike/sound alike errors)
— Administration (pump mis-programming)
— Monitoring (lack of continuous pulse oximetry or capnography)

e The Joint Commission has made specific recommendations
about policies and procedures to minimize risk of respiratory
depression associated with opioid administration

VY.
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BEST PRACTICES IN OPIOID PCA USE

ldentification and Assessment of
High-Risk Patients

WebM&M
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ldentifying and Assessing High-Risk Patients (1)

Risk Factors for Opioid-Induced Respiratory Depression

Patient Characteristics Comorbidities Surgical & Perioperative Factors

Age > 55 years o Confirmed or suspected obstructive < First 24 hours after surgery
Female gender sleep apnea (OSA) » Orthopedic, general, and transplant
American Society of Renal disease surgery
Anesthesiologists (ASA) physical Pulmonary disease (including Prolonged surgery (> 2 hours)
status classification IlI-V COPD) Patient-controlled analgesia (with
Opioid-dependent Cardiac disease (including CAD, basal rate)
Carrier of a risk-related genetic CHF, arrhythmias) Inadequate monitoring and handoff
polymorphism Diabetes mellitus communication
Smoker Obesity (BMI > 30 kg/m?) PACU respiratory events (including

Hypertension desaturation, apnea,

Neurologic disease (including hypoventilation)

stroke, dementia) Hours between 12 am — 6 am

Liver disease

Table adapted from Gupta (2018 and modified with risk factors presented in Jazyrna (2011) and Arozullah (2003)

YV. a
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ldentifying and Assessing High-Risk Patients (2)

* Preoperative use of gabapentin (>300mg) and sustained
oxycodone (>10mg) is associated with opioid-induced respiratory

depression among patients undergoing orthopedic surgery
 Among patients with respiratory depression, an analysis of claims

data found that:
— 45% had confirmed or suspected obstructive sleep apnea (OSA)

— 66% were morbidly obese
 Among patients who died due to opioid-induced respiratory
depression, 50% had OSA
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ldentifying and Assessing High-Risk Patients (3) Y

 Methods to identify patients at higher risk for opioid-induced
respiratory depression:
— STOP-BANG questionnaire to screen for OSA
— Body Mass Index (BMI)

— Serum bicarbonate level (screens for obesity hypoventilation
syndrome, a risk factor for opioid-induced respiratory depression)

WebM&M
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ldentifying and Assessing High-Risk Patients (4) 18

* In this Case, the patient had multiple risk factors for an
opioid-induced respiratory event:

— Age >55 years
— Elevated serum creatinine
— Home use of gabapentin

 The risk of a postoperative respiratory event may have been
reduced by preoperative evaluation for OSA and

development of a risk-based postoperative pain management
plan before surgery

VY.
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BEST PRACTICES IN OPIOID PCA USE

PCA Prescribing and Administration

WebM&M
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PCA Prescribing and Administration (1) :

* Use of standardized pain order sets can improve opioid safety
through:
— Proper patient selection (opioid-naive versus opioid-tolerant)
— Emphasis on oral opioids
— Multi-modal pain management strategies

 PCA order sets should leverage clinical decision support to guide:

— Opioid selection (hydromorphone should be reserved for opioid-tolerant
patients)

— Doses
— Lockout periods
— Include embedded rescue naloxone orders

WebM&M
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PCA Prescribing and Administration (2)

» Use of PCAs require additional safeguards to prevent harm

Administration

Standardized PCA order
sets

Dose in mg or mcg (not mL)
Reserve hydromorphone for
opioid-tolerant patients
When choosing demand
dose and lockout interval,
consider concomitant
sedating medications on
profile

Set maximum dose limits
with alerts

Have a single concentration
option for each opioid
Assess pump guardrails for
hard and soft limits

Use pre-made or
commercially available
products when possible
“Tall man” lettering on
pharmacy-applied labels

Table adapted from ISMP (2003) and the San Diego Patient Safety Council Tool Kit (2009)

Dual signature verification with double-
check by 2 RNs to verify proper PCA
connection and settings for new
administration, rate change, assumed care,
or change of shift

Connection between IV and PCA should be
as close to the patient’s venous access site
as possible

Avoid administering concomitant opioids
Ensure availability of oxygen and naloxone
ETCOZ2 use (capnography)

Teach patient and family about the proper
use of PCA prior to initiation

vv. o
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PCA Prescribing and Administration (3) 22

 When using PCAs, the following must be prescribed by a
provider and programmed by staff — each of these steps
presents an opportunity for human error

— Drug concentration

— Initial loading dose

— Demand dose

— Lockout interval

— Background infusion rate

« Additional risks include activation of PCA by others (e.g.,
family) and equipment failure

Morbidity and Mortality Rounds on the Web



PCA Prescribing and Administration (4) =

* In this Case, the patient was prescribed hydromorphone PCA
without a continuous basal rate

o Several institutional policy changes resulted:
— Development of standardized pain order sets
— Guidelines for inpatient opioid administration

— Education on opioid selection for high-risk patients, with prompts to
guide prescribers based on patient-specific risk factors (such as
organ dysfunction and comorbidities)
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BEST PRACTICES IN OPIOID PCA USE

Postoperative Monitoring of
Patients Receiving PCA

WebM&M
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Postoperative Monitoring (1) 25

Postoperative patients receiving IV opioid PCA should be monitored
closely

Monitoring Component | Assessment Type

Vital Signs Heart Rate
Blood Pressure

Pain Numeric Rating Scale
Faces Pain Scale
lowa Pain Thermometer

Oxygenation Pulse Oximetry (SpO.,)

Ventilation Respiratory Rate (RR)
Capnography (ETCO,)

Sedation and Pasero Opioid Scale (POSYS)
Consciousness Aldrete Score

Glasgow Coma Scale

Richmond Agitation-Sedation Scale (RASS)

Table adapted from Jungquist (2017)
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Postoperative Monitoring (2) 2

e TIming of assessments should coincide with peak drug effects
and should occur more frequently for high risk patients but
recommendations differ:

— The Anesthesia Patient Safety Foundation (APSF) recommends continuous
monitoring of SpO, for all hospitalized adult patients receiving intravenous
opioids for postoperative pain. For patients also receiving supplemental oxygen,
APSF recommends continuous SpO, and ETCO.,.

— A 2012 CMS Panel for PCA suggested that respiratory rate, sedation level, and
SpO, monitoring should be performed every 2 to 2.5 hours.

wWebM&N
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Postoperative Monitoring (3) 27

* Evidence increasingly supports continuous monitoring of
patients receiving IV opioids through PCA
— Continuous SpO, monitoring on surgical ward associated with significant

Improvements in detecting oxygen desaturation compared with
Intermittent nursing spot-checks

— Deaths most frequently occur overnight when nurse staffing and
monitoring decrease to encourage sleep

— In 42% of claims data analyzed by Lee et al, the time interval from last
nursing assessment to detection of respiratory depression <2 hours

vvebVi& NV
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Postoperative Monitoring (4) 2

* Increasing the type and frequency of patient monitoring should be
discussed by the interprofessional team (MD, RN, PharmD) under any of
the following circumstances:

— Evidence of desaturation, bradypnea, or hypoventilation (SpO2 < 93% or RR <
12 bpm or ETCO2 > 45 mmHQg)

— Use of supplemental O,, especially in the first 24h after surgery or between
12:00am-6:00am

— Increased sedation or change in level of consciousness (RASS = -2 or POSS
:3)
— Presence of risk factors for opioid-induced respiratory depression

— Unrelieved pain or repeated attempts/demands within the lockout period despite
patient education

wWebM&N
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Postoperative Monitoring (4)

 In this Case, the patient was monitored at prescribed intervals
but need for supplemental O, was a potential indicator that
continuous SpO, and end tidal CO, monitoring was

warranted.

o Additionally, a standardized PCA handoff tool from the PACU
to the surgical unit might have alerted the nursing staff to the
patient’s risk factors for opioid-induced respiratory distress.
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TAKE-HOME POINTS

WebM&M
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Take-Home Points =

e Opioid administration through PCA can result in fatal respiratory depression.

o Patients with obstructive sleep apnea and other comorbidities are at
Increased risk for postoperative respiratory depression.

e The first 24 hours after surgery and the hours between 12am and 6am hold
the highest risk for fatal respiratory depression events.

e Continuous capnography and/or pulse oximetry should be used in all
patients receiving PCA opioids for early detection of opioid-induced
respiratory depression.

e Continuous capnography should be used in all patients receiving
supplemental O,

 Interdisciplinary collaboration and communication are necessary to develop,
Implement and evaluate policies and protocols to guide safe opioid
prescribing, administration, and postoperative monitoring.

Morbidity and Mortality Rounds on the Web



References (1) 2

SRR O N

P 2O 0~
!A.O- - o=

13.

14.
15.

16.
17.
18.

Forrest WH, Jr., Smethurst PW, Kienitz ME. Self-administration of intravenous analgesics. Anesthesiology. 1970;33(3):363-365.

Grass JA. Patient-controlled analgesia. Anesth Analg. 2005;101(5 Suppl):S44-61.

Ferrante FM, Lu L, Jamison SB, Datta S. Patient-controlled epidural analgesia: demand dosing. Anesth Analg. 1991;73(5):547-552.

Gan TJ, Meyer T, Apfel CC, et al. Consensus guidelines for managing postoperative nausea and vomiting. Anesth Analg. 2003;97(1):62-71.
Macintyre PE, Loadsman JA, Scott DA. Opioids, ventilation and acute pain management. Anaesth Intensive Care. 2011;39(4):545-558.

Gupta K, Nagappa M, Prasad A, et al. Risk factors for opioid-induced respiratory depression in surgical patients: a systematic review and
meta-analyses. BMJ open. 2018;8(12):e024086.

Baxter AD. Respiratory depression with patient-controlled analgesia. Can J Anaesth.1994;41(2):87-90.

Practices IfSM. Safety Issues with Patient Controlled Analgesia Part Il - How To Prevent Errors ISMP Medication Safety Alert! 2003. Available
at: https://'www.ismp.org/resources/safety-issues-pca-part-ii-how-prevent-errors.

Rosenberg J, Pedersen MH, Ramsing T, Kehlet H. Circadian variation in unexpected postoperative death. BJS open. 1992;79(12):1300-1302.
Stoelting RK, Weinger MB. Dangers of postoperative opioids: is there a cure? Bull Am Coll Surg. 2010;95(2):21-22.

Overdyk FJ, Dowling O, Marino J, et al. Association of Opioids and Sedatives with Increased Risk of In-Hospital Cardiopulmonary Arrest from
an Administrative Database. PloS one. 2016;11(2):e0150214.

Cauley CE, Anderson G, Haynes AB, Menendez M, Bateman BT, Ladha K. Predictors of In-hospital Postoperative Opioid Overdose After
Major Elective Operations: A Nationally Representative Cohort Study. Ann Surg. 2017;265(4):702-708.

Lee LA, Caplan RA, Stephens LS, et al. Postoperative opioid-induced respiratory depression: a closed claims analysis. Anesthesiology.
2015;122(3):659-665.

Commission J. Safe use of opioids in hospitals. Sentinel Event Alert. 2012;49(8):1-5.

Hicks RW, Heath WM, Sikirica V, Nelson W, Schein JR. Medication errors involving patient-controlled analgesia. Jt Comm J Qual Patient Saf.
2008;34(12):734-742.

Grissinger M. Safety and patient-controlled analgesia: part 2: how to prevent errors. P T. 2008;33(1):8-9.
Baird M, Schug S. Safety aspects of postoperative pain relief. Pain Digest. 1996;6(4):219-225.

Jarzyna D, Jungquist CR, Pasero C, et al. American Society for Pain Management Nursing guidelines on monitoring for opioid-induced
sedation and respiratory depression. Pain Manag Nurs. 2011;12(3):118-145 e110.

VY.

Morbidity and Mortality Rounds on the Web



References (2) o

19.
20.
21.
22.
23.
24.

25.
26.
27.

28.
29.
30.
31.

32.

VanDercar D, Martinez A, De Lisser E. Sleep apnea syndromes: a potential contraindication for patient-controlled analgesia. Anesthesiology.
1991;74(3):623-624.

Weingarten TN, Jacob AK, Njathi CW, Wilson GA, Sprung J. Multimodal Analgesic Protocol and Postanesthesia Respiratory Depression
During Phase | Recovery After Total Joint Arthroplasty. Reg Anesth Pain Med. 2015;40(4):330-336.

Arozullah AM, Conde MV, Lawrence VA. Preoperative evaluation for postoperative pulmonary complications. Med Clin North Am.
2003;87(1):153-173.

Ramachandran SK, Haider N, Saran KA, et al. Life-threatening critical respiratory events: a retrospective study of postoperative patients found
unresponsive during analgesic therapy. J Clin Anesth. 2011;23(3):207-213.

Chung F, Abdullah HR, Liao P. STOP-Bang Questionnaire: A Practical Approach to Screen for Obstructive Sleep Apnea. Chest.
2016;149(3):631-638.

Chau EH, Liao P, Yang Y, Hall R, Mokhlesi B, Chung F. Serum bicarbonate level improves specificity of STOP-Bang screening for OSA.
Anesthesiology. 2008;108:812-821.

Schug SA, Torrie JJ. Safety assessment of postoperative pain management by an acute pain service. Pain. 1993;55(3):387-391.

White P. Patient-controlled analgesia — an update on its use in the treatment of postoperative pain. Anesthesiol Clin. 1989;7(1):63-78.

San Diego Patient Safety Council. Tool Kit: Patient Controlled Analgesia (PCA) Guidelines of CareFor the Opioid Naive Patient. Hospital
Quiality Institute;2009.

Nashett R, Adams C, Stashek C. Effect of patient controlled analgesia (PCA) order set templates on safety events requiring naloxone. Crit Car
Med. 2014;42(12):A1559.

Weber LM, Ghafoor VL, Phelps P. Implementation of standard order sets for patient-controlled analgesia. Am J Health Syst Pharm.
2008;65(12):1184-1191.

Jungquist CR, Smith K, Nicely KL, Polomano RC. Monitoring Hospitalized Adult Patients for Opioid-Induced Sedation and Respiratory
Depression. Am J Nurs. 2017;117(3 Suppl 1):S27-S35.

Taenzer AH PJ, McGrath SP Executive Summary: Opioid-Induced Ventilatory Impairment (OIVI): Time for Change in the Monitoring Strategy
for Postoperative PCA Patients. Anesthesiology. 2010.

32. Hutchison R, Rodriguez L. Capnography and respiratory depression. Am J Nurs. 2008;108(2):35-39.

vvebVi& NV

Morbidity and Mortality Rounds on the Web



References (3) -

33. Deitch K, Miner J, Chudnofsky CR, Dominici P, Latta D. Does end tidal CO2 monitoring during emergency department procedural sedation
and analgesia with propofol decrease the incidence of hypoxic events? A randomized, controlled trial. Ann Emerg Med. 2010;55(3):258-
264.

34. Maddox RR, Oglesby H, Williams CK, Fields M, Danello S. Continuous Respiratory Monitoring and a "Smart" Infusion System Improve
Safety of Patient-Controlled Analgesia in the Postoperative Period. In: Henriksen K, Battles JB, Keyes MA, Grady ML, eds. Advances in
Patient Safety: New Directions and Alternative Approaches (Vol. 4: Technology and Medication Safety). Rockville (MD)2008.

35. McCarter T, Shaik Z, Scarfo K, Thompson LJ. Capnography monitoring enhances safety of postoperative patient-controlled analgesia. Am
Health Drug Benefits. 2008;1(5):28-35.

36. Overdyk FJ, Carter R, Maddox RR, Callura J, Herrin AE, Henriqguez C. Continuous oximetry/capnometry monitoring reveals frequent
desaturation and bradypnea during patient-controlled analgesia. Anesth Analg. 2007;105(2):412-418.

37. Chou R, Gordon DB, de Leon-Casasola OA, et al. Management of Postoperative Pain: A Clinical Practice Guideline From the American
Pain Society, the American Society of Regional Anesthesia and Pain Medicine, and the American Society of Anesthesiologists' Committee
on Regional Anesthesia, Executive Committee, and Administrative Council. J Pain. 2016;17(2):131-157.

38. Jungquist CR, Correll DJ, Fleisher LA, et al. Avoiding Adverse Events Secondary to Opioid-Induced Respiratory Depression: Implications
for Nurse Executives and Patient Safety. J Nurs Adm. 2016;46(2):87-94.

39. Lam T, Nagappa M, Wong J, Singh M, Wong D, Chung F. Continuous pulse oximetry and capnography monitoring for postoperative
respiratory depression and adverse events: a systematic review and meta-analysis. Anesth Analg. 2017;125(6):2019-2029.

40. Rosenfeld DM, Betcher JA, Shah RA, et al. Findings of a Naloxone Database and its Utilization to Improve Safety and Education in a
Tertiary Care Medical Center. Pain Pract. 2016;16(3):327-333.

wWebM&N

Morbidity and Mortality Rounds on the Web



35

THANK YOU!
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