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Introduction

Opioid-induced respiratory depression (OIRD) is probably
the most limiting side effect of opioid analgesics

Erring on either side of achieving optimal analgesia or
avoiding respiratory depression can result either in
respiratory depression or suboptimal analgesia

Chronic opioid use is estimated to cause 1/3 of cases of
central sleep apnea (CSA)

OIRD can result in perioperative morbidity and mortality,
particularly in high risk patients

Appropriate monitoring and rescue measures, use of
opioid adjuncts and alternatives, as well as special
precautions in high risk patients can minimize OIRD impact



Outline

* Analgesic effects
* Respiratory depressant effects
* Perioperative Issues

e Alternatives to opioids

e High risk patient populations



Opioids and Pain

* Opioids are commonly used for both acute and
chronic pain management

* Pain is a subjective experience

* Inadequate pain management can lead to adverse
outcomes
* Longer hospitalization and rehabilitation
* Cardiopulmonary morbidity
* Readmissions
* Increased costs

* Development of hyperalgesia or complex
regional pain syndrome

Lovich-Sapola J et al. Surg Clin North Am 2015;95:301
Neal et al. Reg Anesth Pain Med 2015;40:401



Opioids Analgesic Effects

* Opioid receptors-G-protein coupled
receptors

* Opioid system mediates
* Pain
* Respiratory control
* Stress response
* Thermoregulation

Chapman J, Lalkhen A. Anaesth Int Care 2016;17(3):144



Opioids and Pain
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Pain transmission modulated at a number of levels, including the dorsal horn
of the spinal cord and via descending inhibitory pathways. Descending
pathways originate in the somatosensory cortex and the hypothalamus.
Thalamic neurons descend to the midbrain. There, they synapse on ascending
pathways in the medulla and spinal cord and inhibit ascending nerve signals.
This can be a location of action of opioids in pain relief.



Opioids Respiratory Effects

° Brain stem’s pre-Botzinger complex (pre-
Bot C) generates respiratory rhythm

* Opioid receptors are also found in
Inspiratory generating pre-Bot C

* Thought to be part of cause of opioid-
induced respiratory depression

* Opioid receptors are found in both central
and peripheral nervous system



Opioids Respiratory Effects

* Suppress respiratory rate, tidal volume, and
minute ventilation

* Decrease responsiveness to both
hypercapnia and hypoxia

* Opioid-related sleep hypoventilation may
be related to effects at pre-Bot C and
hypoglossal nerve (increased upper airway
obstruction)
Arora N et al Sleep Med Clin 2014;9



Opioids: Concerns

* Addressing pain to improve patient
satisfaction has increased use of opioids

* Practitioners prescribing opioids may not be
aware of concerns

* The Joint Commission (TJC) has issued alert
on “Safe Use of Opioids in Hospitals”

* Recommend improved patients

assessment to decrease risk of opioid
overdose

https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm518697.htm



Checklist for prescribing opioids for chronic pain

When CONSIDERING long-term opioid therapy

O Set realistic goals for pain and function based on diagnosis
(eg, walk around the block).

O Check that non-opioid therapies tried and optimized.
O Discuss benefits and risks (eg, addiction, overdose) with patient.
O Evaluate risk of harm or misuse.
« Discuss risk factors with patient.
« Check prescription drug monitoring program (PDMP) data.
* Check urine drug screen.
Set criteria for stopping or continuing opioids.
Assess baseline pain and function (eg, PEG scale).
Schedule initial reassessment within 1-4 weeks.

Prescribe short-acting opioids using lowest dosage on product labeling;
match duration to scheduled reassessment.

[ I o R o B |

If RENEWING without patient visit

O Check that return visit is scheduled <3 months from last visit.

When REASSESSING at return visit

Continue opioids only after confirming clinically meaningful improvements
in pain and function without significant risks or harm.

O Assess pain and function (eg, PEG); compare results o baseline.

O Evaluate risk of harm or misuse:
» Observe patient for signs of over-sedation or overdose risk.
— If yes: Taper dose.
« Check PDMP.
« Check for opioid use disorder if indicated (eg, difficulty controlling use
— If yes: Refer for treatment.
O Check that non-opioid therapies optimized.
O Determine whether to continue, adjust, taper, or stop opioids.
O Calculate opioid dosage morphine milligram equivalent (MME).

« |f 250 MME /day total (=50 mg hydrocodone; =33 mg oxycodone),
increase frequency of follow-up; consider offering naloxone.

* Avoid =90 MME /day total (=90 mg hydrocodone; =60 mg oxycodone
or carefully justify; consider specialist referral.

O Schedule reassessment at regular intervals (<3 months).

https://www.cdc.gov/drugoverdose/prescribing/resources.html



Checklist for prescribing opioids for chronic pain

References for providers

REFERENCE

EVIDENCE ABOUT OPIOID THERAPY

* Benefits of long-term opioid therapy for chronic
pain not well supported by evidence.

» Short-term benefits small to moderate for pain;
inconsistent for function.

* |nsufficient evidence for long-ferm benefits in
low back pain, headache, and fibromyalgia.

NON-OPIOID THERAPIES
Use alone or combined with opioids, as indicated:

* Non-opioid medications (eg, NSAIDs, TCAs,
SNRIs, anti-convulsants).

* Physical treatments (eg, exercise therapy,
weight loss).

* Behavioral treatment (eg, CBT).
* Procedures (eg, intra-articular corticosteroids).

EVALUATING RISK OF HARM OR MISUSE
Known risk factors include:

* |llegal drug use; prescription drug use for
nonmedical reasons.
* History of substance use disorder or overdose.

* Mental health conditions (eg, depression, anxiety).

* Sleep-disordered breathing.
* Concurrent benzodiazepine use.

Urine drug testing: Check to confirm presence
of prescribed substances and for undisclosed
prescription drug or illicit substance use.

Prescription drug monitoring program (PDMP):
Check for opioids or benzodiazepines from
other sources.

ASSESSING PAIN & FUNCTION USING PEG SCALE
PEG score = average 3 individual question scores
(30% improvernent from baseline is clinically meaningful)
Q1: What number from 0-10 best dascribes

your pain in the past week?

0="no pain", 10="worst you can imagine"
Q2: What number from 0-10 describas how,

during the past week, pain has interfered

with your enjoyment of life?

0="not at all", 10="complete interference"

Q3: What number from 0-10 describes how,
during the past week, pain has intarfered
with your general activity?
0="not at all", 10="complete interference™

https://www.cdc.gov/drugoverdose/prescribing/resources.html



ASSESS HARMS OF OPIOID THERAPY

Long-term oploid therapy can cause harms ranging in severity from constipation and nausea to oploid use
disorder and overdose death. Certain factors can Increase these risks, and it Is Important to assess and follow-
up regularly to reduce potential harms.

0 ASSESS. Evaluate for factors that could increase your o DISCUSS. Ask your patient about concerns and determine
patient’s risk for harm from opioid therapy such as: any harms they may be experiencing such as:

* Personal or family history of substance use disorder ¢ Nausea or constipation

e Anxiety or depression e Feeling sedated or confused

e Pregnancy e Breathing interruptions during sleep

e Age 65 or older e Taking or craving more opioids than prescribed or

e COPD or other underlying respiratory conditions difficuity controlling use

« Renal or hepatic insufficiency
9 OBSERVE. Look for early warning signs for overdose
risk such as:

Io CHECK. Consider urine drug testing for other -
prescription or illicit drugs and check your state’s ¢ Confusion
prescription drug monitoring program (PDMP) for: ¢ Sedation
e Possible drug interactions (such as ®  Slurred speech
benzodiazepines) e Abnormal gait

* High opioid dosage (=50 MME/day)
e (Obtaining opioids from multiple providers

If harms outweigh any experienced benefits, work with your patient to reduce dose, or taper and discontinue opioids and
optimize nonopioid approaches to pain management.

TAPERING AND DISCONTINUING OPIOID THERAPY

Symptoms of oploid withdrawal may include drug craving, anxiety, insomnia, abdominal pain, vomiting,
diarrhea, and tremors. Tapering plans should be Individualized. However, In general:

To minimize symptoms of opioid Work with appropriate specialists During the taper, ensure patients
withdrawal, decrease 10% of the original as needed—especially for those at receive psychosocial support for
dose per week. Some patients who have risk of harm from withdrawal such anxiety. If needed, work with mental
taken opioids for a long time might find as pregnant patients and those with health providers and offer or arrange
slower tapers easier (e.g., 10% of the opioid use disorder. for treatment of opioid use disorder.

original dosage per month).

Improving the way opioids are prescribed can ensure patients have access to safer, more effective chronic pain treatment
while reducing the number of people who misuse, abuse, or overdose from these drugs.

LEARN MORE | www.cdc.gov/drugoverdose/prescribing/guideline.html

https://www.cdc.gov/drugoverdose/prescribing/resources.html



Opioids: TIC Alert

* Most common causes of opioid-related
adverse events

* Wrong dose medication error (47%)
* Improper monitoring (29%)



Opioids: TIC Alert

* Associated patient characteristics

Sleep apnea or sleep disorder

Morbid obesity with high risk of OSA
Snoring

Age > 40

Upper abdominal or thoracic surgery
High opioid requirement or habituation
Other sedating drugs

Pulmonary, cardiac disease or smoking



Opioids: Neuraxial

* Neuraxial involves intrathecal or epidural
administration of medication

* OSA patients receiving perioperative
neuraxial opioids (n=121)
*6 (5%) had post-operative opioid-
induced respiratory depression (OIRD)

* 5 were receiving continuous fentanyl-
containing epidural infusions
without concurrent PAP therapy

°* 3 resulted in death WT )

Orlov D. J Clin Anesth 2013;25:591-9

[
Mayo Clinic, 2011




Neuraxial Opioids: ASA

* All patients should be monitored for adequacy
of ventilation, oxygenation, and level of
consciousness

* Increased monitoring for high-risk:

°* Unstable medical condition such as
* Congestive heart failure
* Severe COPD

* Obesity
* OSA
* Systemic opioids or sedatives

o
Extremes of age Anesthesiology 2016;124(3):535-552



Neuraxial Opioids: ASA

Administer supplemental O, to patients with altered
level of consciousness, respiratory depression, or
hypoxia

Ensure use of pre-existing PAP in the perioperative
period
Methods to detect respiratory depression

* Oxygen saturation

* Carbon dioxide level

* Level of sedation

Have resuscitative measures available:
* Reversal agents

* Noninvasive positive pressure ventilation (NPPV)
Anesthesiology 2016;124(3):535-552



Postoperative OIRD: Anesthesia
Patient Safety Foundation (APSF)

* All patients receiving postoperative opioid
analgesia, should have:

* Periodic assessment of consciousness

* Continuous monitoring of oxygenation by
pulse oximetry (SpO,)

* High risk patients should have continuous
observation of pulse oximetry?!

* Continuous monitoring of ventilation by
capnography (etCO,) or equivalent method
recently encouraged?

1. Weinger MB, APSF Newsletter 2011;26(2):21
2. Geralemou S et al APSF Newsletter 2016;31(2):42-43



Postoperative OIRD:
ASA Closed Claim Project (CCP)

* 1990-2009, 357 acute pain claims, 92 POIRD
cases

* Patient demographics:
* 25% had OSA (16%) or high risk (9%)
* 47% obese
* 45% ASA PS score 23
* 8% history of chronic opioid use

Lee LA. Anesthesiology. 2015;122:659



Postoperative OIRD: ASA CCP

* Qutcome:
* 55% resulted in death
* 22% resulted in permanent brain damage

* Causality:

* 89% judged preventable by better
monitoring (probably 43%, possibly 46%)

Lee LA. Anesthesiology. 2015;122:659



Postoperative OIRD: ASA CCP

Concurrent factors:
* 58% had no respiratory monitoring
* 67% had no pulse oximetry monitoring

* 85% had no supplemental oxygen
* 34% had concurrent sedative agent
* 33% had multiple prescribers

* 31% had inadequate nursing assessment or
response



Postoperative OIRD: ASA CCP

°* Time frame:
* 88% during first postoperative day
°* 62% were somnolent before the event

* Time between last nursing check and
discovery of postoperative OIRD:
minutes to hours

Lee LA. Anesthesiology. 2015;122:659



Alternatives to Opioids

* Use of other medications and techniques

* Regional analgesia

* Using local anesthetic to block
conduction of pain over a specific area

* Continuous regional techniques depending
on type of surgery

* Orthopedic surgery
* Thoracic surgery



Alternatives: Interventions

* Non-pharmacologic techniques

* Cognitive options such as guided
imagery and music can be considered

°* Transcutaneous electrical nerve
stimulation (TENS) at incision site

Chou R et al J Pain 2016;17(2):131



Alternatives: Regional

* Regional anesthesia (RA) can reduce need for
systemic analgesics

* Single dose peripheral nerve block (PNB) can be
utilized for multiple procedures

* Orthopedic and abdominal procedures

* Continuous techniques can be considered for

* Orthopedic procedures such as hip, knee, and
shoulder surgery

* Thoracic Epidural for thoracic surgery
* Epidural for upper abdominal surgery



Alternatives: Regional

* PNBs decreased perioperative complications
in total hip or knee arthroplasty?

* PNBs improve analgesia and decrease
analgesic requirements?

* ASA recommends considering the use of
regional technigues when surgical type/site
is appropriate3

1. Memtsoudis et al Reg Anesth Pain Med 2013;38(4):274
2. Richman JM et al Anesth Analg 2006;102(1):248
3. ASA Task Force, Anesthesiology 2014;120(2):268



Multimodal Analgesia

A
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Mayo Clinic, 2017




Alternatives: Multimodal

* Acetaminophen
* Nonspecific central cyclooxygenase inhibitor.

* Low toxicity except for severe liver
dysfunction

* Nonsteroidal anti-inflammatory drugs
* Inhibit cyclooxygenase enzymes
* Ketorolac, celecoxib commonly used

* Concern with renal dysfunction,
cardiovascular ischemia, Gl bleeding and

ulceration



Alternatives: Multimodal

* Tramadol
* Weak opioid agonist, less respiratory effects
* Caution with renal dysfunction or seizures

* Gabapentinoids (gabapentin and pregabalin)
* Caution with renal dysfunction
* Mildly sedating

* Ketamine
* Activates NMDA receptors in CNS and peripherally
* May cause dissociative symptoms



Alternatives: Multimodal

* Lidocaine intravenous (V) infusion

* Used in open and laparoscopic abdominal
surgery

* Caution for lidocaine toxicity

* Liposomal bupivacaine

* Surgical site infiltration with extended
release bupivacaine

* Can decrease need for opioids
postoperatively

Viscusi ER et al Clin J Pain 2014;30(2):102



High Risk Patients

* Elderly patients (age >65 years)

* Known or suspected sleep disordered
breathing

* Administration of multiple sedative agents

* Hyper metabolizers

* Variations in activity of cytochrome
p450 enzyme systems may lead to
higher levels of active opioids

Benini F, et al. Ital J Pediatr 2014;40:16



Elderly
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High Risk: Elderly

* Elderly patients are at high risk for
adverse effects of analgesics

* Decline in organ function with age leads
to increased sensitivity to medications

* Cognitive impairment does not decrease
pain perception thresholds

* Multiple medications increase the risk of
adverse drug reaction

McKeown JL Anesthesiol Clin 2015;33:563



High Risk: Elderly

* Opioids rely on liver for metabolism

* Morphine has multiple active metabolites
that accumulate in renal dysfunction

* Creatinine may not reflect true renal
function, as elderly may have decrease in
muscle mass

* Opioids with few active metabolites are
best if opioids needed



High Risk: Elderly

* Elderly are more sensitive to side effects
including respiratory depression, sedation,
and cognitive changes

* Avoid continuous infusions if possible

* Decrease initial opioid dose by half with
patient controlled analgesia (PCA)

* Anticholinergic medications increase the
risk of delirium (meperidine)



Sleep Disordered Breathing

https://commons.wikimedia.org/wiki/File:Obstruction_ventilation_apn%C3%A9e_sommeil.svg



High Risk: Sleep Disordered
Breathing (SDB)

* SDB is found in up to 25% of surgical
patients

* Opioids affect respiratory control, and may
worsen OSA and obesity hypoventilation
syndrome in the perioperative period

* A systematic review showed association of
OSA with postoperative complications

Opperer M et al Anesth Analg 2016;122(5):1321



High Risk: SDB

* Optimal to identify SDB prior to surgery

* PreOp screening tools, including STOP-
BANG, should be utilized

* |dentify those with a high likelihood SDB
* Ensure use of pre-existing PAP postOp

* Utilize opioid alternatives
* Regional techniques if possible
* Multimodal analgesic regimen



High Risk: Sedatives

* Non-opioid sedatives increase respiratory

depression

* Includes benzodiazepines, muscle
relaxants, sleep enhancing medications

* Sedating antiemetics such as
promethazine can contribute to this

Subramanyam R et al, Pediatr Anaesth 2014;24(4):412

Sl @
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High Risk: Hypermetabolizers

* Several opioids (codeine, morphine,
hydrocodone) produce active metabolites

* Certain patients may metabolize these
medications differently and are considered
rapid or hypermetabolizers

* These patients may experience increased
severity of respiratory depression and have
increased risk of complications from
administration of these opioids

Smith HS. Mayo Clin Proc 2009;84(7):613
Benini F, Barbi E. Ital J Pediatr 2014;40:16



Case 1

82 year old patient with prior good functionality, with HTN
and COPD was admitted with a hip fracture. No history of
CKD, but Creatinine at admission was 1.4, GFR of 37.

Within 8 hours of admission he received 5 mg of Morphine iv
x2 times and one dose of 2 mg of Dilaudid.

He was found in the bed lethargic with shallow breathing by
his family. A rapid response team was called;

Oxygen saturation was 70%. He received naloxone 0.4 mg
and regained consciousness

He was started on non-invasive ventilation. An ABG showed
pH 7.28, pCO, of 58 mmHg and PO, of 50 mmHg.



Case 1

° |ssue

* Elderly patient with reduced renal
function and COPD received a large dose
of opioids without being appropriately
monitored.

°* Intervention

°* Narcan and noninvasive ventilation.
Transfer to a higher level of care



Case 2

45 year old male with a recent diagnosis of OSA presented to the
emergency room (ER) after a motor vehicle accident with leg
trauma. Oxygen desaturation was noted in the ER after IV morphine
was given for pain, and the patient required mask ventilation.

The patient then underwent general anesthesia for an open
reduction and internal fixation (ORIF) of a tibial fracture. Apneic
episodes were noted in the PACU with desaturations in the 80%
range.

The patient was sent to the floor with a request for continuous pulse
oximetry. Continuous pulse oximetry was not applied, and further
apneic episodes were documented by the nurses.

After 30 minutes, the patient was found in cardiopulmonary arrest.
The patient was intubated and CPR was performed until
spontaneous respirations returned. Severe anoxic neurologic injury
resulted and the patient subsequently died.



Case 2

°* |ssue

°* Premature release from the PACU after

general anesthesia in a patient with known
OSA.

* Failure to monitor a patient with known OSA
given |V opioids postoperatively despite
documented apneas and desaturation while
receiving opioids.

°* Qutcome

* Severe anoxic neurologic injury and death.



Conclusion

Postoperative OIRD is a clinical challenge with
wide and significant impact that represents a
public health challenge

OIRD is a concern for patients, health care
providers, accrediting agencies, public health
professionals, health policy makers, and medical
professional organizations

Research and knowledge dissemination among all
stake holders to develop best practices about
OIRD can mitigate its impact

SASM can play a key role in this process



