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The National Opioid Epidemic

Prescription opioid drug dependence, misuse, abuse, and drug related 
overdose deaths have become a national public health emergency.  

– By 2009, drug overdose deaths outnumbered deaths due to motor
vehicle crashes for the first time in the U.S.

– In 1991, opioid analgesics were involved in 30 percent of drug overdose
deaths where a drug was specified, compared to nearly 60 percent in
2010.

– Opioid-related overdose deaths now outnumber overdose deaths
involving all illicit drugs such as heroin and cocaine combined.
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The Perfect Storm

• Encouraged by national organizations to treat pain
• Mandated by state med board to learn about pain
• Mandated by regulators to assess pain
• Regulators made it easier to write for stronger opioids
• Opioids for chronic pain was the new national mantra
• Numerous opioid formulations were developed—oral, transdermal,

intranasal, and intravenous (IV)
• Opioids deliver pain relief in addition to euphoria and other addictive

desirable effects
• States were slow to develop regulations
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How Can Hospitals Help?

• ED safe prescribing
• Inpatient pain management utilizing non-opioid,

multimodal actions
• Address knowledge deficits about opioids for both clinicians

and patients
• Active opioid-related adverse drug event prevention (assessing

opioid naïve patients, ongoing respiratory monitoring, etc.)
• Discharge prescription monitoring
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Goals

• Review trends in opioid prescribing and use
• Endogenous opioid system
• Opioid mechanism of action and classifications
• Absorption/metabolism
• Deciding to use opioids
• Screening and when not to use
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Papaver somniferum
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Opioid Indications

• Food and Drug Administration (FDA) approval for moderate to
severe acute pain

• Palliative care/end of life cancer pain
• Most clinical trials were ≤ 6 weeks in duration.1

• Centers for Disease Control and Prevention (CDC) guidelines
• Limited long-term data to support use
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U.S. and Europe Total Opioid Consumption, 1980–2015
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Are Prescriptions Opioids a Gateway?
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Primary Contributors to 
Opioid Analgesic-Related Fatalities

• Methadone—1999 (784 over dose [OD] deaths)  2011 (4,418 OD
Deaths)1

• Benzodiazepines—Co-prescribed in 30%–60% of fatalities2

• Alcohol—20% of opioid overdose deaths involved alcohol3

• Knowledge Deficits?
– Most deaths occur within first five days of prescribing4
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Endogenous Opioid System and 
Opioid Analgesic Mechanisms

• Opioid analgesics produce therapeutic and side effects by
mimicking endogenous opioid activity.

• Opioids widely differ in levels of affinity and activation of
opioid receptor subtypes.

• Analgesic response and side effects is largely driven by
genetic factors.
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Endogenous Opioid System and 
Opioid Analgesic Mechanisms (cont.)

• Peptides that bind opioid receptors
– Function as neurotransmitters
– Regulate analgesia
– Hormone secretion
– Thermoregulation
– Cardiovascular/gastrointestinal (GI) function
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Endogenous Opioid System and 
Opioid Analgesic Mechanisms (cont.)

• Three primary endogenous opioid peptides
– Endorphins-produced in hypothalamus
– Enkephalins—Brain/spinal cord
– Dynorphins—Diverse central nervous system (CNS) distribution

• Three primary opioid receptor types
– Mu 1, 2, and 3
– Kappa 1, 2, and 3
– Delta 1 and 2
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Mu Receptors

• Primary mediators of analgesia produced by opioid analgesics.
• Thalamus, medulla, periaqueductal gray area, neocortex,

amygdala, dorsal horn, inferior and superior colliculi, and brain
stem

• Stomach, duodenum, jejunum, Ileum, colon, cardiac
epithelium, keratinocytes, vas deferens, and sertoli cells

• Nucleus accumbens mediate opioid reward response
– Inhibition (GABA) to increase Dopamine transmission
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Kappa Receptors

• Bind dynorphin as the primary endogenous ligand
• Limbic system, brain stem, and spinal cord
• Spinal analgesia, sedation, dyspnea and respiratory depression,

dependence, and dysphoria.

* The kappa opioid receptor subtype k3 is considered a primary
analgesic mediator.1
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Others

• Delta Opioid Receptor—pontine nuclei, amygdala, olfactory
bulbs, and deep cortex.

*Mediate spinal and supraspinal analgesia
*Psychomimetic and dysphoric effects of opioid analgesics

• Opioid receptor like-1 (ORL-1).
*Insensitive to the opioid antagonist naloxone
*Activation inhibits opioid tolerance/Buprenorphine1
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Opioid Analgesic Mechanism

• Mediated by the high density receptors in the dorsal horn of the spinal
cord and in subcortical regions.

• Inhibition of ascending transmission of pain signaling from the
dorsal horn.

• Activation of descending circuits from the midbrain to the dorsal horn
of the spinal cord.
*All three opioid receptor types mediate spinal analgesia.
*Supraspinal analgesia is primarily mediated by mu1 opioid receptors.
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Opioid Analgesic Mechanism (cont.)

• Opioid receptors are coupled to the superfamily of
inhibitory G proteins

• Receptor activation
1) Inhibits adenylate cyclase
2) ↓ reducing generation of cyclic adenosine monophosphate

(CAMP)/second messengers.
3) Potassium conduction is activated, inhibiting calcium influx to

hyperpolarized target cells and reducing their response to
depolarizing pulses.

*Inhibit the release of pain mediators such as substance P, glutamate,
and nitric oxide from nociceptive afferent neurons. (Spinal level)
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Opioid Analgesic Mechanism (cont.)

I don’t care 
what you think of me! 

Unless you think I’m awesome 
in which case, You’re Right!

Carry On…
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Back to the Poppy

• Raw opium—Many alkaloids
• 4 Active Medicinal
• Morphine
• Codeine
• Thebaine
• Papaverine
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Classification of Opioids

Analgesic potency into strong, intermediate, and weak subgroups
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Opioid Classifications

• Chemical Classes
* Phenanthrenes (the prototypical opioids, morphine)
* Benzomorphans—Pentazocine
* Phenylpiperidines—Meperidine/fentanyl and selective serotonin

reuptake inhibitors (SSRI’s)
* Diphenylheptanes—Methade parent compound of methadone
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Opioid Classifications (cont.)

• Functional Interactions
*Mu receptor agonists—Morphine
*Partial agonists—Buprenorphine
*Mixed agonists-antagonists—Pentazocine
*Antagonists—Naltrexone
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Functional Class

• Weak
• Codeine
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Functional Class (cont.)

• Intermediate
• Buprenorphine
• Pentazocine
• Butorphanol
• Hydrocodone
• Tramadol
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Functional Class (cont.)

• Strong
• Morphine
• Oxycodone
• Hydromorphone
• Oxymorphone
• Levorphanol
• Fentanyl
• Methadone
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Are They All The Same?
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Mu Opioid Receptor Full Agonists

• Most powerful analgesics used in medicine
• Increasing efficacy with dose escalation as well as side effects
• Absence of a ceiling effect
• Despite these shared properties, substantial pharmacologic

and clinical differences are found among these agents.
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Absorption and Distribution

• Most possess high GI permeability and are completely
absorbed from the GI tract following oral administration

• Fentanyl and Buprenorphine—extensive hepatic first-pass
metabolism

• Opioids must penetrate the blood-brain barrier
• Widely variable duration of effect among opioids
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Metabolism and Elimination

• Metabolism is performed to convert lipophilic opioids into
hydrophilic metabolic products for elimination

• Hepatic biotransformation
• Ends when the opioid byproducts are sufficiently hydrophilic

for urinary excretion
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Metabolism and Elimination (cont.)

• Phase 1—modification of the drug molecular structure through
chemical reactions such as oxidation, reduction, or hydrolysis

• CYP-450 enzymes (3A4, 2D6, or 2C9 )
• Produces active analgesic metabolites.
• Phase 2—conjugated with a chemical moiety

(e.g., a glucuronide) to readily promote renal excretion
• Glucuronosyltransferase (UGT) enzymes
• Produces inactive metabolites
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When Do We Use Opioids?

• Acute Pain
– Treatment of acute pain when the severity of the pain warrants it.

*Only used after determining that other non-opioid pain medications or
therapies likely will not prove adequate pain relief.

• Long Term
– When considering long-term use of opioids for chronic, non-cancer pain, the

physician and the patient should develop clear treatment goals together
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Long Term Research on Pain/Opioids

• 240 patients—Use of opioid versus nonopioid medication
therapy looking at pain-related function over 12 months

• Low back pain, hip, and knee pain
• This study does not support initiation of opioid therapy for

moderate to severe chronic back pain or hip or knee
osteoarthritis pain.
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When Do We Use Opioids?

• CDC Guidelines—opioids use in chronic pain (pain lasting
longer than 3 months) outside of active cancer treatment,
palliative care, and end-of-life care.

*Focus on lack of evidence in pain > 1yr
*Focus on potential harms and benefits of non-opioid TX

• Medical Board of California Guidelines—provide a broader
range of recommendations for explicit patient populations in
specific settings.
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Primary Differences

1. The Medical Board of California Guidelines recommend referral to
pain specialists while the CDC Guidelines encourage Primary Care
Physicians (PCP) to work with their patients to manage pain.

2. The Medical Board of California endorses up to 45 days for initiating
opioid trial, with the explanation that after 90 days there is risk. The
CDC notes after seven days there is risk with prescribing opioids.

3. The CDC recommends taking precaution when increasing from 50
morphine milligram equivalents (MMEs) per day and to avoid
increasing past 90 MMEs per day. The Medical Board of California
recommends a physician proceed cautiously once 80 MMEs per day
is reached.
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Emergency Departments (ED) or Urgent Care Clinics

• Avoid the routine prescribing of outpatient opioids for a patient
with an acute exacerbation of chronic non-cancer pain seen in
the ED

• Prescription should be for the lowest practical dose for a limited
duration (e.g., < 1 week)

• Consider the patient’s risk for opioid misuse, abuse, or diversion
• Honor existing patient-physician pain contracts
• Use of prescription drug monitoring programs
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When Not To Use Opioids

38



Prior Substance Use Disorder

• Past history of alcohol, sedative, or stimulant use disorder is
not a contraindication for opioid use

• Caution
• Risk/benefits discussed
• Shortest duration
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Prior Substance Use Disorder (cont.)

• Relative contraindication
• Confine to hospital post-operative treatment
• Avoid out patient use
• If used enlist a family member to control dispensing
• Consider buprenorphine
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Active Substance Abuse

• The true rate of opioid use disorder (OUDs) in patients with
chronic pain is unclear.

• A systematic review of 38 studies suggests opioid misuse rates
of 21% to 29% and addiction rates of 8% to 12% in patients
with chronic pain.1
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Can We Accurately Identify The Problem?
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How to Identify 
Drug Users and 
Drug Addicts



Risk Assessment and Mitigation

• Opioid Risk Tool (ORT)
• Brief Risk Interview
• Screening Instrument For Substance Abuse Potential (SISAP)

• Screener and Opioid Assessment for Patients with Pain Version 1
(SOAPP-R)

• *Diagnosis, Intractability, Risk, and Efficacy Score (DIRE)
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One Question

• “How many times in the past year have you used an illegal
drug or used a prescription medication for nonmedical
reasons?” (with an answer of one or more considered positive)

• Found in a primary care setting to be 100% sensitive and 73.5%
specific for the detection of a drug use disorder compared with
a standardized diagnostic interview1
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4 C’s

• Loss of control
• Compulsive use
• Continued use despite the risk of harm
• Craving

45
Practical Pain Management (PPM). Managing Opioid Use Disorders and Chronic Pain. 
Available at: https://www.practicalpainmanagement.com/treatments/addiction-
medicine/opioid-use-disorder/managing-opioid-use-disorders-chronic-pain. Accessed on 
January 18, 2019. 

https://www.practicalpainmanagement.com/treatments/addiction-medicine/opioid-use-disorder/managing-opioid-use-disorders-chronic-pain


State Prescription Drug Monitoring Program (PDMP)

• Do they work?
• CDC clinical evidence review did not find studies evaluating the

effectiveness of PDMPs on outcomes related to overdose,
addiction, abuse, or misuse.

• “Most fatal overdoses were associated with patients receiving
opioids from multiple prescribers and/or with patients
receiving high total daily opioid dosages”

• PDMP information could be used in a way that is harmful to
patients. For example, it has been used to dismiss patients
from clinician practices.
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Urine Drug Testing

• CDC review did not find studies evaluating the effectiveness of
urine drug screening for risk mitigation during opioid
prescribing for pain.

• Provides critical objective information
• Performed prior to starting
• Q3–Q12 months
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Special Populations

• Co-morbid psychiatric disorders
• Sleep apnea
• Pregnancy
• > 65 years
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Case Study—One

• 31-year-old man with a history of a crush injury at work and
subsequent development of complex regional pain syndrome.

• He has no other chronic medical illness.
• Over the past two years he has been prescribed multiple medications

for pain including Neurontin, Cymbalta along with a trial of opioids.
• Initially he reported relief but developed rapid tolerance resulting

in overuse.
• He began obtaining opioids on the street and is now snorting $100 of

Fentanyl a day.
• How would you approach this patient?
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Case Study—One (cont.)

• Meets criteria for OUD?
• What does his PDMP report/Urine toxicology show?
• Medication assisted treatment (MAT)?
• Buprenorphine

– Thebaine Derivative
– Mu partial Agonist, ORL-1 Agonist
– Kappa/Delta/N-methyl-D-aspartate (NMDA) antagonist
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Case Study—Two 

• 38-year-old woman undergoes right partial mastectomy with
lymph node biopsy.

• Her history is also remarkable for chronic panic disorder and she
is prescribed Sertraline 100mg daily (QD) and Clonazepam 1mg
three times a day (TID) for the past two years.

• She received multimodal analgesia (i.e. naproxen pre-medication
and regional anesthesia) and was discharged home later in the
day with Hydrocodone 5mg q4hrs prn #30.

• What effects on Cytochrome P450 (CYP) metabolism may be
important if prescribing an opioid?
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Case Study—Two (cont.)

• Clonazepam risks—sedative/respiratory depression
• CYP-3A4 inhibition
• Sertraline risks
• CYP-3A4/CYP 2D6
• Hydrocodone versus Oxycodone response
• How much does the patient need?
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Questions
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Thank you!

John Sorboro, MD, ABPN, Diplomate, ASAM, 
Board-Certified Addiction Treatment Specialist 
Consultant and Subject Matter Expert, HSAG

jsorboro@hsag.com
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