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Educational Objectives
• At the conclusion of this activity participants should be able to:
1. Outline some of the unique challenges of the post traumatic injury
population with substance use disorders
2. Describe non-opioid pharmacological interventions for pain management
3. Identify non-analgesic factors that will improve the quality of pain
management of this complex population
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• 1346 beds
• 678 acute care beds
• Canada’s

• Largest Veterans center
• Largest trauma center
• Trauma patient follow up
clinic
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• 150% increase in hospital admissions for opioid misuse 1993-2012
• An unknown percentage of them are due to consequences of OUD.
•

Owens, P. L., Barrett, M. L., Weiss, A. J., Washington, R. E., & Kronick, R. (2014). Hospital inpatient utilization related to opioid overuse among adults,
1993–2012: statistical brief# 177.

• 150% increase in patients that often meet exclusion criteria for RCTs
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• Injured patients are unprepared for the trauma pain experience
• Ill equipped to manage their pain following hospital discharge
• Incapacitated by pain and medication side effects
• They want more information about pain and pain management
• Trauma pain experience was horrible, and they were very scared.
Goldsmith, H., et al. (2018). "Using the trauma patient experience and evaluation of hospital discharge practices to inform practice change: A mixed methods
study." Journal of clinical nursing 27(7-8): 1589-1598.

•
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Impact of Opioid Dependency/Use on Trauma
Outcomes
Opioid Prescription

Prescription abuse/illicit
abuse/persistent pain use

• Older

• Longer LOS & days on ventilator

• Falls

• Increased readmission rates

• More likely to be admitted

• Increased non-home discharges.

• ISS<15 had significantly higher LOS

• Increase in major complications

Pandya, U., O'Mara, M. S., Wilson, W., Opalek, J., & Lieber, M. (2015). Impact of
preexisting opioid use on injury mechanism, type, and outcome. Journal of
surgical research, 198(1), 7-12.

•

Hsiang, W. R., et al. (2019). "Opioid dependency is independently associated
with inferior clinical outcomes after trauma." Injury 50(1): 192-196.
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Substance Misuse in the Trauma Population
• 8 year period
• 47% substance use

• 24.8% polydrug use

• More mortality
• More trauma team activations

•

Titus, D., et al. (2021). "Trauma Activation and Substance Use in an Urban
Trauma Center." Surgical Science 12(03): 53.

• 7 year period
• 44.7% substance use
• 27.6 polydrug use
• UDS + multiple drugs = increased
• Rate of OR interventions
• LOS
• ICU stay
• Impact varied by drug and # of drugs
• Alcohol was not a significant
predictor of clinical outcomes
•

Cheng, V., et al. (2016). "The impact of pre-injury controlled substance use
on clinical outcomes following trauma." The journal of trauma and acute
care surgery 81(5): 913.
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• Special populations-Pain
• Acetaminophen/NSAIDS
• PRN bupi.
• “short acting full agonist can be
effective for severe acute pain in
supervised settings”
• Special populations- Surgery
• “research has demonstrated the
addition of full opioid agonists can
be effective”
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• 5 patients
• Buprenorphine for persistent pain not
addiction
• Dose ranges

• Essentially a facsimile of the
the ASAM guideline

• Kornfeld, H., & Manfredi, L. (2010). Effectiveness of full agonist opioids in patients stabilized on buprenorphine undergoing major surgery: a case
series. American journal of therapeutics, 17(5), 523-528.
• Harrison, T. K., Kornfeld, H., Aggarwal, A. K., & Lembke, A. (2018). Perioperative considerations for the patient with opioid use disorder on
buprenorphine, methadone, or naltrexone maintenance therapy. Anesthesiology clinics, 36(3), 345-359.
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Multimodal Analgesia

• Endorsed by pretty much everyone

• Including IV-Patient Controlled Analgesia (PCA)
• My experience: Not a good analgesic option- but it's complicated

12
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• A single page (of 91) on untreated opioid use disorder
• No guidance on other substances of misuse
• “ An IV opioid via PCA or short acting oral opioid are both suitable for treating
acute pain and addressing opioid withdrawal…….. Adjuncts like ….ketamine
(Ketalar®) may help pain management” pp103

• The referenced work is about an outpatient methadone (Methadose®)program.
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• Patients admitted to a
medical floor
• Started on MAT
• Followed up post discharge

• 2 recent guidelines
• 2.5 pages of 160 pages dedicated to
this very complex and challenging
populations
• Evidence is from indirect comparisons
• Opinion
• 2 case series

• Shanahan, C. W., Beers, D., Alford, D. P., Brigandi, E., & Samet, J. H. (2010). A
transitional opioid program to engage hospitalized drug users. Journal of general
internal medicine, 25(8), 803-808.
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3 Major Issues with Relying on Opioids in this
Population
• Tolerance
• Opioid induced hyperalgesia (OIH)
• Relapse/Misuse

Namiranian, K., et al. (2020). "Postoperative opioid misuse in patients with opioid use disorders maintained on opioid agonist treatment." Journal of substance abuse treatment 109: 8-13.
Barelli, R., et al. (2019). "Prevention of post-operative hyperalgesia in a heroin-addicted patient on methadone maintenance." Journal of clinical pharmacy and therapeutics 44(3): 397-399.
Myers, J. and P. Compton (2018). "Addressing the potential for perioperative relapse in those recovering from opioid use disorder." Pain Medicine 19(10): 1908-1915.
Ward, E. N., et al. (2018). "Opioid use disorders: perioperative management of a special population." Anesthesia and analgesia 127(2): 539.
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Benefits of Ketamine (Ketalar®)
• Persistent pain vs episodic (temporal summation)
• Wide spread vs localized (spatial summation)
• Severe vs mild
• Opioid tolerance/dependence
• Brick ECV, Tiippana E, Heesen M, Bell RF, Straube S, Moore RA, Kontinen V. Perioperative intravenous ketamine for acute postoperative pain in adults.
Cochrane Database of Systematic Reviews 2018, Issue 12. Art. No.: CD012033. DOI: 10.1002/14651858.CD012033.pub4. Accessed 05 January 2022.
• Schwenk, E. S., Viscusi, E. R., Buvanendran, A., Hurley, R. W., Wasan, A. D., Narouze, S., ... & Cohen, S. P. (2018). Consensus guidelines on
the use of intravenous ketamine infusions for acute pain management from the American Society of Regional Anesthesia and Pain Medicine, the
American Academy of Pain Medicine, and the American Society of Anesthesiologists. Regional Anesthesia & Pain Medicine, 43(5), 456-466.
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Bonus Benefits of Ketamine (Ketalar®)
• Mitigate
• withdrawal symptoms for several substances of misuse including
amphetamines, alcohol, and cocaine
• opioid withdrawal during buprenorphine induction
• Opioid Induced Hyperalgesia (OIH)
• Reverse neuroplastic changes that occur with prolonged drug use
Omoigui, S., et al. (2011). "Use of ketamine (ketalar®) in ameliorating opioid withdrawal symptoms during an induction phase of buprenorphine." The Open Pain Journal 4(1).
Belujon, P., et al. (2016). "Withdrawal from acute amphetamine induces an amygdala-driven attenuation of dopamine neuron activity: reversal by ketamine (ketalar®)."
Neuropsychopharmacology 41(2): 619-627.
Jones, J. L., et al. (2018). "Efficacy of ketamine (ketalar®) in the treatment of substance use disorders: a systematic review." Frontiers in psychiatry 9: 277.
Strong, C. E. and M. Kabbaj (2020). "Neural Mechanisms Underlying the Rewarding and Therapeutic Effects of Ketamine as a Treatment for Alcohol Use Disorder." Frontiers in
Behavioral Neuroscience 14: 225.
Dakwar, E., et al. (2020). "A single ketamine (ketalar®) infusion combined with motivational enhancement therapy for alcohol use disorder: a randomized midazolam-controlled pilot
trial." American Journal of Psychiatry 177(2): 125-133.
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Glutamate
• Primary excitatory neurotransmitter
• Plays a significant role in the withdrawal, tolerance relapse & cravings
mechanisms of addiction
• Most drugs of misuse alter glutamate transmission
• Much of the neurotransmitter level work to date is in animal models
• More human data via scans is emerging
• Many human case studies
• Increase in human trials in last 10 years.
• Gass, J. T., & Olive, M. F. (2008). Glutamatergic substrates of drug addiction and alcoholism. Biochemical pharmacology, 75(1), 218-265.
• Márquez, J., Campos-Sandoval, J. A., Peñalver, A., Matés, J. M., Segura, J. A., Blanco, E., ... & de Fonseca, F. R. (2017). Glutamate and brain
glutaminases in drug addiction. Neurochemical research, 42(3), 846-857.
• Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry analysis. The Lancet Psychiatry, 3(8), 760-773.
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Glutamate & Persistent Opioid Use
• neuroplasticity in the glutaminergic system
• General decrease in glutamate
• Upregulation and increased number of NMDAr and AMPAr
• Márquez, J., Campos-Sandoval, J. A., Peñalver, A., Matés, J. M., Segura, J. A., Blanco, E., ... & de Fonseca, F. R. (2017). Glutamate and brain glutaminases in drug
addiction. Neurochemical research, 42(3), 846-857.
• Chartoff, E. H., & Connery, H. S. (2014). It’s MORe exciting than mu: crosstalk between mu opioid receptors and glutamatergic transmission in the mesolimbic dopamine
system. Frontiers in pharmacology, 5, 116.
• Heinsbroek, J. A., De Vries, T. J., & Peters, J. (2021). Glutamatergic systems and memory mechanisms underlying opioid addiction. Cold Spring Harbor perspectives in
medicine, 11(3), a039602.
• Daneshparvar, H., Sadat-Shirazi, M. S., Fekri, M., Khalifeh, S., Ziaie, A., Esfahanizadeh, N., ... & Zarrindast, M. R. (2019). NMDA receptor subunits change in the
prefrontal cortex of pure-opioid and multi-drug abusers: a post-mortem study. European archives of psychiatry and clinical neuroscience, 269(3), 309-315.
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Glutamate & Pain
• Has a leading role in pain transmission in the nervous system, including central
sensitization, peripheral sensitization and visceral pain
• Increased glutamate levels in acute pain
• Increase in synaptic glutamate, Substance P and CGRP
• Substance P binds to NK1 which activates AMPAr which causes further
engagement of NMDAr

Pereira, V., & Goudet, C. (2019). Emerging trends in pain modulation by metabotropic glutamate receptors. Frontiers in molecular neuroscience, 11,
464.
Kreutzwiser, D., & Tawfic, Q. A. (2019). Expanding role of NMDA receptor antagonists in the management of pain. Cns Drugs, 33(4), 347-374.
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Brief, Simple Synopsis
• Prolonged use of Opioids causea neuroadaptions in the glutaminergic systemincluding upregulation of NMDAr
• Compensatory increase of NMDA & AMPA receptors
• Tolerance
• Enhanced pain response
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•

Martinotti, G., Chiappini, S., Pettorruso, M., Mosca, A., Miuli, A., Di Carlo, F., ... & Di Giannantonio, M. (2021). Therapeutic Potentials of Ketamine and Esketamine in
Obsessive–Compulsive Disorder (OCD), Substance Use Disorders (SUD) and Eating Disorders (ED): A Review of the Current Literature. Brain Sciences, 11(7), 856.
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Case- Early 40s Male
• Day of Injury: Code trauma gunshot wound with closed fracture of femur
shaft

• < 24 hours post injury: ORIF of right femur fracture

• General anesthetic
• Single shot fascia iliaca block of 40ml of 0.25% ropivacaine (Naropin®)
• Documentation of remote opioid misuse and current methadone use
• No urine drug screen

24
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Day 2 Post Injury. Day 1 Postop
Consult Received
• In Level 1 ICU
• Awake and alert. Screaming in agony. Pain localized to the surgical site
• Analgesics
•
•
•
•

Fentanyl® 200mcg/hr
HYDROmorphone (Dilaudid®) 1mg/hr
Significant PRN opioid
Ketamine (Ketalar®) 0.3mg/kg/hr
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Pain Management Interventions
• Administered over 45 minutes IVP
• 80mg ketamine (Ketalar®)
• 2mg midazolam (Versed®)
• 30mg ketorolac (Toradol®)

• Settled, awake and alert, comfortable

26

A Solid Therapeutic Relationship Starts with the
Introduction
• “I am the nurse practitioner with the pain management team, and I will not leave
the bedside until you are comfortable”

• “May I ask you some questions during this time I am getting you comfortable?”
• “Your answers will help you get comfortable more quickly and safely”

27
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Motivational Interviewing

https://motivationalinterviewing.org/understanding-motivational-interviewing

• Goal oriented style of communication using change language
• Guiding style of communication nested between good listening and directing
• Sees client as an equal partner
• Refrain from unsolicited advice, confronting, instructing directing or warning.
• Well described intervention in the addiction literature

28

Motivational Interviewing
4 Processes
•
•
•
•

4 Core Skills (OARS)

Engaging
Focusing
Evoking
Planning

• Open questions
• Affirmation
• Reflections
• Summarizing

29

Using Motivational Interviewing
• “Would you be comfortable telling me about your fentanyl use on the street?”
• “Can you tell me more about your experiences with buprenorphine/naloxone
(Suboxone®)?”

• “Would you like me to tell you about what we know about managing pain when
people use street fentanyl?”

30
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Information Gleaned from Motivational Interviewing
• Prescribed methadone (Methadose®) 30mg OD as observed doses
• Taking 30mg every 2nd day and supplementing with fentanyl on alternate days of up to 1
gm
• Significant other did fentanyl with him
• Was shot while attempting to purchase fentanyl
• Was previously on buprenorphine/naloxone (Suboxone®) but “did not like it”

31

• Was using oxycodone/paracetamol (Percocet®) and sustained release oxycodone
(Oxycontin®) for shoulder pain that commenced in his 20s related to a dislocation
• Was abruptly cut off, so he turned to fentanyl and cocaine
• Long term cannabis use since age of 15
• “Would you like to hear about how you could get back on
buprenorphine/naloxone (Suboxone®) in a safe way while you are here?”

32

• Despite his personal legacy of negative interactions with health care providers
• Quickly get to trust and transparency
• Create an environment where he felt safe
• Engage in self efficacy and agency
• Being involved in decision-making improved engagement.

33
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Analgesic/Withdrawal Plan Post Injury Day 2/ POD 1
• Cessation of all opioid infusions and prn orders
• fascia iliaca nerve block ropivacaine (Naropin®) 0.2%
• 2ml/hr
• 10ml intermittent bolus
• 2 hour bolus interval

•
•
•
•
•
•
•

Ketamine (Ketalar®) infusion (0.3-0.5mg/kg/hr-77kg)
Pregabalin (Lyrica®) 75mg TID
Celecoxib (Celebrex®) 200mg BID
Acetaminophen 1000mg po q6h
Oral ketamine (Ketalar®) 60mg q6h prn
Methadone (Methadose®) 30mg OD
Cesamet (Nabilone®) 2mg bid
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Post injury day 3/POD 2 Nursing Ward
• Very good spirits
• Significant pain overnight
• Relief with 5ml of 0.4% ropivacaine (Naropin®) via fascia iliaca block
• Concentration changed to 0.4%. Continued intermittent bolus q2h

• Ketamine (ketalar®) 0.5mg/kg/hr (40mg/hr)
• Lengthy & significant discussion about buprenorphine/naloxone
(Suboxone®)

35

Plan for Transition to buprenorphine/naloxone
(Suboxone®)

• Last dose of methadone (Methadose®) post injury day 3/POD 2 at 10:00
• Anticipate withdrawal commencing sometime post injury day 5 or 6 & 2 days
after cessation of methadone (Methadose®).

36
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• “Once he is experiencing moderate withdrawal (as evidenced by a score of 11-20
on the SOWS) he is to ask for his first dose of buprenorphine/naloxone
(Suboxone®) 4mg/1mg. Repeat same doses x 3 at 2 hour intervals to a total of
16mg/4mg”
• Several copies of the SOWS were left at the bedside, and with RN. I explained
how to use it several times, and patient demonstrated how to use it back to me
• Copy of the plan in the providers orders given to patient
• RN has my cell #

37
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• Buprenorphine/naloxone (Suboxone®) commenced post injury day 5 in evening
• Approximately 60 hours after final dose of methadone (Metadose®)
• Post injury Day 6
• Nerve block removed
• Ketamine (Ketalar®) discontinued
• 7 doses of prn total used
• Buprenorphine/naloxone (Suboxone®) 20mg/4mg po OD

39
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Post Injury Day 6
• Able to walk stairs
• Buprenorphine/naloxone (Suboxone®) 20mg/5mg SL
• Celecoxib (Celebrex®) and Pregabalin (Lyrica®) x 7 days
• No PRN analgesia
• Discharged home Post Injury Day 7 with follow up with rapid access to addiction
medicine (RAAM) clinic close to his discharge address.

40

• 1 month post discharge flashbacks and nightmares
• 18 months later, transitioned to methadone (Methadose®) & sustained release
opioid (Kadian®)
• Undertaking trauma therapy

41

What Do I Hope You Take Away
• Self reflection
• “Do I have the knowledge skills and abilities to provide competent care to this
population?”
• If not, do you know how to acquire them?

• Motivational interviewing
• Personal values and beliefs
• Curiosity

42

14

1/19/2022

July-December 2021 1377
samples tested of an expected
drug

43
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Challenge Your Current Beliefs -Role of Opioids
• Unlikely a role as analgesic
• Necessary to avoid withdrawal symptoms
• Can lead to OIH & exacerbate tolerance
• Might lead to relapse
• Will be dependent on availability of nerve blocks and ketamine (Ketalar®) and
limits of hospital policies
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Advocacy at Organizational and Unit Level
• Ketamine (Ketalar®) use on wards & ability to use high doses (i.e. 1.5mg/kg/hr)
• 80 kg patient = 120mg/hr
• Nerve blocks on wards and availability of high concentrations
• Sufficient time to utilize the interventions
• Urine drug screening
• Motivational Interviewing (or similar)
• Addiction Specialists- hire or create

47

Generate Conversations
• The paucity of pain and substance use outcomes research in hospitalized trauma
patients will absolutely have to change
• Communities of practice
• Case reports at conferences
• Breakaway groups to discuss clinical and research strategies
• Trauma association of Canada 2022
• Theme: Inequity in Trauma Care: We are not Immune

48
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Patient As Partners
• Motivational Interviewing will keep you on track
• Availability of SOWS in addition to COWS
• In some patients this could be very empowering/agency

• If they are not engaged in the moment- that is ok
• Patient Engagement “meet them where they are”

49

Thank You
“We cannot do everything at once,
but we can do something at once”
(Calvin Coolidge)

“Playing small does not serve the world”
(Marianne Williamson)

@paininthe6
jasonsawyerpainnp@gmail.com
jason.sawyer@sunnybrook.ca
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Additional Resources
•

Acute pain management among patients with opioid maintenance therapy: specificities and difficulties identified in primary care: a qualitative study
https://pubmed.ncbi.nlm.nih.gov/33468504/

•

Acute Pain Management for Patients Receiving Medication-Assisted Therapy https://pubmed.ncbi.nlm.nih.gov/31951656/

•

Buprenorphine management in the perioperative period: educational review and recommendations from a multisociety expert panel.
https://pubmed.ncbi.nlm.nih.gov/34385292/

•

Continuation of Buprenorphine to Facilitate Postoperative Pain Management for Patients on Buprenorphine Opioid Agonist Therapy
https://pubmed.ncbi.nlm.nih.gov/32214293/

•

Evidence Brief: Managing Acute Pain in Patients with Opioid Use Disorder on Medication-assisted Treatment https://pubmed.ncbi.nlm.nih.gov/31670924/

•

Executive Summary of the Focused Update of the ASAM National Practice Guideline for the Treatment of Opioid Use Disorder
https://pubmed.ncbi.nlm.nih.gov/32209915/

•

Managing Acute Pain in Patients Taking Medication for Opioid Use Disorder: a Rapid Review https://pubmed.ncbi.nlm.nih.gov/33145688/

•

Managing Pain in the Setting of Opioid Use Disorder https://pubmed.ncbi.nlm.nih.gov/31648905/

•

Patients Maintained on Buprenorphine for Opioid Use Disorder Should Continue Buprenorphine Through the Perioperative Period
https://pubmed.ncbi.nlm.nih.gov/29452378/

•

Perioperative Considerations for the Patient with Opioid Use Disorder on Buprenorphine, Methadone, or Naltrexone Maintenance Therapy
https://pubmed.ncbi.nlm.nih.gov/30092933/

•

Perioperative Management of Patients on Buprenorphine and Methadone: A Narrative Review https://pubmed.ncbi.nlm.nih.gov/32407063/

•

Perioperative Management of Buprenorphine: Solving the Conundrum https://pubmed.ncbi.nlm.nih.gov/30500943/

•

Treating Perioperative and Acute Pain in Patients on Buprenorphine: Narrative Literature Review and Practice Recommendations
https://pubmed.ncbi.nlm.nih.gov/32827109/
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PCSS Mentoring Program
 PCSS Mentor Program is designed to offer general information to clinicians
about evidence-based clinical practices in prescribing medications for opioid use
disorder.
 PCSS Mentors are a national network of providers with expertise in addictions,
pain, evidence-based treatment including medications for opioid use disorder
(MOUD).
• 3-tiered approach allows every mentor/mentee relationship to be unique and
catered to the specific needs of the mentee.
• No cost.

For more information visit:
https://pcssNOW.org/mentoring/
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PCSS Discussion Forum
Have a clinical question?
Ask a Colleague
A simple and direct way to receive
an answer related to medications
for opioid use disorder. Designed to
provide a prompt response to
simple practice-related questions.

http://pcss.invisionzone.com/register
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PCSS is a collaborative effort led by the American Academy of Addiction
Psychiatry (AAAP) in partnership with:
Addiction Technology Transfer Center

American Society of Addiction Medicine

American Academy of Family Physicians

American Society for Pain Management Nursing

American Academy of Pain Medicine

Association for Multidisciplinary Education and
Research in Substance use and Addiction

American Academy of Pediatrics

Council on Social Work Education

American Pharmacists Association

International Nurses Society on Addictions

American College of Emergency Physicians

National Association for Community Health Centers

American Dental Association

National Association of Social Workers

American Medical Association

National Council for Mental Wellbeing

American Osteopathic Academy of Addiction Medicine

The National Judicial College

American Psychiatric Association

Physician Assistant Education Association

American Psychiatric Nurses Association

Society for Academic Emergency Medicine
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Educate. Train. Mentor

@PCSSProjects
www.facebook.com/pcssprojects/

www.pcssNOW.org
pcss@aaap.org

Funding for this initiative was made possible (in part) by grant no. 1H79TI081968 from SAMHSA. The views expressed in written conference materials or publications
and by speakers and moderators do not necessarily reflect the official policies of the Department of Health and Human Services; nor does mention of trade names,
commercial practices, or organizations imply endorsement by the U.S. Government.
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