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The Opioid Problem

< Currently, morphine & oxycodone are regarded as
“essential medications” for traumatic injuries,
perioperative pain, end of life pain, etc.

- WHO Model List of Essential Medicines, 2023

< US Mortality Data

— In 2022 there were 83,000 deaths associated with
opioid overdose (CDC, 2023)

(109,000 deaths by overdose all substances)

o
lg \
v " ©2023 by Daniel Bruns, PsyD



Numerous Legal Actions Have
Found That Poor Pain

Treatment is a Primary Cause
of Opioid Addiction and
Mortality.

As of September 2023, Courts have
awarded about $53 billion dollars in civil
damages pertaining to this.
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Controlling the Opioid Crisis
Requires Better Pain
Treatment

What Does Science Say?
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The Science of Pain

A Brief Review




In Medical
Settings,
Chronic

Painls a
Common
Complaint

* Chronic pain is consistently
among the most common
reasons for seeking medical
attention.

* Up to 40% of medical visits
involve chronic pain
conditions.




Pain Is An Extremely Costly Condition

The experience of pain is a national public health crisis with
physical, emotional, and societal costs.

e Eh e

50 million 19.6 million $560-635 billion

adults live with experience high-impact chronic per year is the cost
daily chronic pain pain that leads to disability to the nation

Pain Management Inter-Agency Task Force Report

U.S. Department of Health and Human Services ¢ Office of National Drug Control Policy
¢ U.S. Department of Defense ¢ U.S. Department of Veterans Affairs
* A Panel of Experts
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Recent Data on

Opioid Prescribing

<+ Opioids are still widely used for pain

— 22.1% of patients with chronic pain reported using prescribed
opioid pain Rx. (Dahlhamer, 2021)

— 0Of 12,500,000 ED visits a year, 8.1% of visits resulted in an opioid
prescription (CDC, 2023)

— In 2020, US pharmacies dispensed 143 million prescriptions for
opioid pain medication (CDC, 2021)

* A vast improvement!

<> While opioids are widely used for acute pain, there is no

evidence that opioids work long term for chronic pain
(CDC, 20106)
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Opioids and
Risk

Opioids create a
substantial risk of
dependence and
addiction

21-29%

The number of patients who misuse
opioids.

8-12%

The number of patients who become
addicted to opioids.

0
4%
The number of opioid deaths due to

suicide. The vast majority of opioid deaths
are unintentional. (Vowles, 2015)



CDC & FDA On

The Dangers of Discontinuation

<> Rapid discontinuation of opioids associated with
withdrawal, uncontrolled pain, transition to illegal
opioids and suicide (FDA, 2019)

< Discontinuation of opioids associated with greater
risk when it occurs over shorter periods. (CDC
Opioid Guidelines, 2022)

<+ Discontinuation of opioid Rx increased risk of
death by overdose or suicide

- ©6.8X higher risk of death following

discontinuation in patients prescribed opioids >
400 days (Oliva, 2020)
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Institute of
Medicine

1) CHRONIC PAIN
&7 Research Alliance

PACP:cr CunicaL Guin)
Noninvasive Treatments for Acute, Subacute, and Chronic Low Baj
Pain: A Clini ice Guidelit American College of

aaaaaaa

Noninvasive

Nonpharmacological
Treatment for Chronid
Pain: A Systematic

Review

CDC Guideline for Prescribing Opioids for
FEDERAL Chronic Pain — United States, 2016

GUIDELINES FOR ————

OPIOID TREATMENT

PROGRAMS

American College of
Physicians

Agency for

Healthcare Research

and Quality

Substance Abuse and Centers for
Mental Health Disease Control
Services and Prevention

Administration

" National Pain Strategy

Chronic Pain
Research Alliance

RULE 17, EXHIBIT 9
Chronic Pain Disorder
Medical Treatment Guideline

Presented by.
COLORADO
Department ot
Labor and Employment
DIVISION OF WORKERS' COMPENSATION

PAIN MANAGEMENT

PAIN MANAGEMENT BEST PRACTICES.
INTER-AGENCY TASK FORCE REPORT

Department of Health Colorado Department American College of

and Human Services

of Labor and
Employment

Department of
Occupational and Health and Human
Environmental Services

Medicine

Almost Every Pain&
Opioid Treatment
Guideline Advocates
an Interdisciplinary
Approach Where
Medications and
Behavioral
Interventions Play

a Prominent Role
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Pain Management
Best Practices
Inter-Agency Task
Force Report,
2019

A joint publication of the

U.S. Department of Health and Human Services
Office of National Drug Control Policy

U.S. Department of Defense

U.S. Department of Veterans Affairs

A Panel of Experts

Conclusions

* Patients with painin the
United States face
challenges in obtaining
adequate care, with

PAIN MANAGEMENT
BEST PRACTICES

profound physical and
emotional costs. P
* This report describes the
scope of these problems and { =

makes recommendations
about what we should do.
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Addressing Pain in the
Clinical Setting

What would you say If...




Doctor, do
you think my
pain is in my

head?

Or do you
think it is
real?




This discussion is not
based on pain science.

This discussion is based on
cultural constructs about pain

©2023 by Daniel Bruns, PsyD



The Discredited Biomedical Model

< Has promoted the role of objective

scientific methods in medical care w"‘”)
<+ Downside: Physical health and | %\_ii
mental health are regarded as )T -
T,
separate and distinct i St
Vi

<> Physical symptoms are either /\‘ “
— Real and biological ; “\% |
Or { |
— Not Real and “In your head” ————

* Some people lie about pain (malingering)

. * Othersimagine pain (psychopathology)
7
“" ©2023 by Daniel Bruns, PsyD



The Biomedical
Theory of Pain Dates
Back to 1664
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There is Strong
Evidence That This
Mind/Body Distinction
Is Wrong
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Problems with Pain Education

< Most Physicians and Psychologists Are Not
Trained in Pain Treatment

< In a study of US medical schools

— Only 3.4% of medical schools offered an elective class
In pain

— No medical school required a class in pain

— 20% of medical schools did not reserve a single hour

for pain education (Institute of Medicine, 2011)

PYax |
AT ©2023 by Daniel Bruns, PsyD



Pain Education

< “Most health care professions’ education programs
devote little time to education and training about pain
and pain care” (NIH National Pain Strategy, 2016)

<> Evidence points to a major gap between the
increasingly sophisticated knowledge of pain and the
prevailing inadequacy of its treatment

— This has been difficult to change, as adding more
time spent on pain means decreasing time spent
on something else

— Shipton, 2023
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A Brief Overview of
Remarkable Findings

From Current Pain Science

Response
Network
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Pain Is Both An Emotion

and a Sensation

< IASP 2018 Definition of Pain:
An aversive sensory and emotional experience
typically caused by, or resembling that caused by,
actual or potential tissue injury

— International Association for the Study of Pain, 2020

<> Pain is part sensation, and part emotion

ALY ©2023 by Daniel Bruns, PsyD



DammitD

Ouch! The sensory
response to pain is
associated with the
somatosensory cortex.

Dammit! Swearing is
associated with activity in
the limbic system.
(Stephens, 2009)

Pain as an emotion: It has
been hiding in plain sight

©2023 by Daniel Bruns, PsyD




The Nature of Pain

<> Pain and emotion share many of the same neural

pathways (Hashmi, 2013)

<> In chronic pain, brain areas related to emotion play

a dominant role

— (Hashmi, 2013; Mansour, 2014)
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The Effect of Chronic Pain

<+ Chronic pain remodels the central nervous system
— Windup in spinal cord ganglia (Staud, 2007)
— Central sensitization in the brain (Melzak, 2006; 2007)

— Changed brain connections/structure (Apkarian, 2009;
May 2008)

<> Chronic pain is associated with
— Neurodegeneration (Apkarian, 2006)
— Decreased grey matter in prefrontal cortex (Barad, 2014)
— Brains appear 10-20 years older (Apkarian, 2004;2006)
— Memory impairment (Liu, 2014)
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What Activates The Brain’s

Pain Center?

< f-MRI studies show that activity in the brain’s pain

YA
o

center [the anterior cingulate] can be triggered by:

Physical pain/ nociception
Social pain/ “hurt feelings” (Eisenberger, et al 2003)

Seeing a loved one in pain/ “sympathy pains” (Singer,
2004)

Imagined pain (Derbyshire, 2004)

Catastrophizing (Gracely, 2004)

©2023 by Daniel Bruns, PsyD



The Cartesian
Model Depicts
Physical Pain as
Distinct from
Emotional Pain

* Studies of brain functioning demonstrates that

physical pain is not distinct from emotional pain.

* Treatment research supports the physical-emotional

pain connection.

- Cognitive therapies and some antidepressants

are first line treatments for chronic physical pain.

- (Slavich, 2019): Acetaminophen reduces social
pain / “hurt feelings"

- (Mischkowski, 2016; 2019): Acetaminophen

reduces empathy / “sympathy pains”

©2023 by Daniel Bruns, PsyD



How Powerful Are Opioid

Analgesics?

Benchmarking the power of fentanyl
Fentanyl = Tramadol x 1000
Fentanyl = Morphine x 100
Fentanyl = Placebo

(Bingel, 2011)
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Efficacy of Remifentanil vs Placebo
At Reducing Thermal Pain

Experimental Pain VAS Strength of

RX Condition (0-100) analgesia

Saline Solution Baseline 66 None

Patient unaware receiving

Remifentanil Ry 55 (-11) Significant analgesia

Remifentanil Patient told getting Rx 39 (-26) 2.5X analgesia of

+ Placebo Expect relief! Remifentanil alone
Patient wrongly told Rx had

Remifentanil + stopped 64 (-2) No analgesia from

Nocebo Expect pain + withdrawal Remifentanil

to be worse than ever!

Bingel, 2011
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The Placebo Is A Cognitive

Intervention

< In Bingels experiment, fMRI demonstrated that
placebo expectations altered brain functioning

< A placebo is a cognitive intervention: A belief that
there will be an effect (e.g. analgesia)

— Placebo and nocebos changed both patient report & brain
activity at a level equal to remifentanil

— Bingel, 2011 &2012; Treede 2016; Lobaov, 2014; Jepma,
2018

< Bingel carefully created the placebo effect in this

experiment

)
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Cognitive Tx Changes

Brain Functioning

<+ CBT for anxiety decreased blood flow in brain
emotion centers (Soravia, 2016)

< CBT increased blood O, level in prefrontal cortex of
fioromyalgia patients (Jensen, 2012)

< 4 days mindfulness Tx reduced pain-related brain
activity in the somatosensory cortex
— Pain sensation down 40%; Pain affect down 57%
~ (Zeidan, 2011)

)
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What Are Cognitions, Anyway?

< Cognitions are superordinate neurological
processes that can

— Organize neurological activity, feelings and behavior

— Dial pain and inflammation up or down

< Cognitions are like software that determines
what your computer hardware will do

— The purpose of CBT is to upgrade your cognitive
software to a more effective version

)
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CBT is a NSAI

Non Steroidal Anti-inflammatory

< CBT appears to have an anti-inflammatory effect
— Conclusion of a systematic review of 23 studies
(Lopresti, 2017)

— Presumably due to the fact that stress hormones are pro-
inflammatory

< CBT anti-inflammatory effect is larger if stress level
is high (O'Toole, 2018)

)
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Psychological Tx Can Cause Structural

Changes to the Brain

< CBT therapy increased prefrontal cortex grey
matter in the brains of:
— Pain patients (Seminowicz, 2013)
— Chronic fatigue patients (de Lange, 2008)

< Some psychological Tx are exercises for the brain,
and can reverse negative nociplasticity effects
(Seminowicz, 2011)

)
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Dysfunctional
Changes in the
Pain Sensory
System May
Underly a
Multitude of
Conditions

Interstitial
Cystitis

Chronic
Fatigue Fibromyalgia

Syndrome .
Irritable

Bowel
Syndrome
Chronic
Migraine

Endometriosis

Other Pain
Conditions

Chronic
Low
Back Pain

Adapted from Chronic Pain Research Alliance, © 2015.
www.chronicpainresearch.org.
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http://www.chronicpainresearch.org/

All of these can be diagnosed as

ICD-11.: Chronic Primary Pain

Which is believed to be a
Nociplastic Disease
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JASP Pain Taxonomy

< IASP: There are three mechanisms of pain

YA
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Nociceptive pain (sensory pain)
Neuropathic pain (nerve injury pain)

Nociplastic pain (sensory system disease/

dysregulation)

International Association for the Study of Pain, 2023
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What is
Primary Pain?

Understanding Nociplastic Disease

©2023 by Daniel Bruns, PsyD



Peripheral o
Pain Mechanisms
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The Pain Sensory
System Has Two

Main Branches

Peripheral pain

©2013-2019 Daniel Bruns, PsyD

Nociceptive pain is sensory in origin;
Neuropathic pain can result if a nerve is
severed, crushed or damaged...

nerves connect Pain signals to
to CNS nerves zjg the brain are
in the spine regulated in
P J/ the spine

... or if glial cells in the spine
" alter the chemistry of

pain nerve synapses Q%

Pain Nerve

“First Pain” (Acute)
Pathways

Primarily A-0 fibers
(sharp/localized pain)

' Thermal " Mechanical ' Chemical
Heat Cold Types of
Pain Transducers

“Second Pain” (Chronic)
C fibers/ Polymodal Receptors
(achy/diffuse pain)

. ) “Silent”
lThermaI Mechanical ' Chemical (10-25%)




Nociceptor axons

transmit signals both ways

¢ Inflammatory/ Immune signal

Pain signal )

Sensory Synapse-s In
Transducers Pain and inflammation are the two The Spine
Create a halves of the “unified defense s
Signal mechanism” (Chiu, 2012) ’
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Inflammatory Soup of the Day

Infection

PAMP Soup
((zeetmagernasso@bted

molecular pattern)

© 2019 by Daniel Bruns

Chemical
Nociceptors
“Taste the Soup”

The nociceptor initiates
self-protective behavior
and also orchestrates the
immune response

Woolf, 2007




Nociceptors Orchestrate The Healing Process

* Working autonomously, nociceptors:

— Identify potential threats (damage, toxin or
infection)

— Initiate the inflammatory healing response

— Cause capillaries to dilate and release white blood
cells and a legion of chemicals

— Activate mast cells, and program them to recycle
damaged cells, fight pathogens or clean up toxins

— Initiate cascade of trophic “chemical fertilizers” that

make replacement cells grow
©2023 by Daniel Bruns, PsyD



Pain Serves a Protective Function

* In cooperation with the brain, nociceptors
produce pain which:

— Warns brain of potential danger

— Triggers immediate self-protective reflexes
— Activates the fight or flight response

— Limits behavior during recovery

— Basbaum, 2009; Ellis, 2013; Woolf, 2007; Chiu 2013;
Matsuda, 2018

©2023 by Daniel Bruns, PsyD



1
Ceriat

Spinal Pain
Mechanisms

Gate vs Gain Control Theory
And Circuits in the Spine

©2023 by Daniel Bruns, PsyD



Gain Control: Pain Works Like a Microphone

Adjusts Adjusts

%
v “Gain” Volume

Microphone Preamplifier Amplifier

v
=) \: )
0

Nociceptor Spine Brain

Treede, 2016; Woolf, 2000 ©2023 by Daniel Bruns, PsyD



Nociplasticity: How Spinal

Synapses Adjust “Gain”

Astrocytes reprogrammed
by stress and inflammation

The Multipartite
Synapse

GABA,

Substance P,
Norepinephrine,
etc.

4mmmm 7o Body To Brain I

@ Microglia reprogrammed

Inoue, 2018; Ji, 2014; Grace, 2011 by stress and inflammation

Capillary



Mechanisms of Nociplasticity

In the transition to chronic pain,
our pain sensory system rebuilds
itself and can become
dysfunctionally sensitive.

This is more likely to happen
when stress levels are high.

©2023 by Daniel Bruns, PsyD



Spinal Plasticity and Memory

Spinal plasticity enables spinal circuits

to remember past injuries via

enduring localized sensitization

(Inoue, 2018; Rivat, 2016)
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Spinal Plasticity and Memory

* Spinal “memories” increase the gain level,
allowing the pain system monitor injured tissues,
and be alert to re-injury

* These circuits automatically remember pain to
protect vulnerable body parts, but these are
“brainless” mechanisms, and may be
dysfunctional

— (Rome, 2000; Xanthos, 2014; Inoue, 2018)

* The brain & spine can influence/adjust this
process

— (Geuter, 2013)

©2023 by Daniel Bruns, PsyD



Brain Pain
Mechanisms

How does the brain interpret the
pattern of nociceptor signals?

©2023 by Daniel Bruns, PsyD



Central Sensitization
The brain’s pain center
integrates these factors in the
“pain neuromatrix” which
sensitize you to pain)

Sensation and

Movement
(self-protective

The Pain
Sensory System

Many parts of the brain are

involved when you feel pain Stress/ Inflammatory

: 2 el Chemical Cascade
©2013-19 Daniel Bruns, PsyD , ol N (CRF, ACTH,

Cortisol, IL-6, etc.)

Pain Emotion
Cognitions (Depression,
(Will I get Anger & Anxiety)
better??)
Muscle Tension
Memories of Pain & Spasms
('m so sick of this!) (knots in muscles)

Sensory Gate Control: '\ Arousal
Descending Neural | (I can't sleep)
Inhibition vs Windup Wln\dup

A-delta Nerve Fibers “C” Nerve Fibers
Acute “First Pain” Chronic “Second Pain”
(sharp, localized pain) (broad pattern of dull, achy pain)




Based On The Pattern of
Nociceptive Signals it Receives,

And In The Context of Cognition,
Mood, Memory and
Social Circumstances,

The Brain Constructs
the Feeling of Pain

©2023 by Daniel Bruns, PsyD



B JE B
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The Brain Cannot
Dictate Pain Level By Itself

THE WHITE HOUSE
WASHINGTON

The Brain is like the President of
the Pain Sensory System.

The Brain has a lot of
regulatory power.

The Brain also has a lot of
opposition from peripheral,
spinal and metabolic
mechanismes.

Original image of nervous system: Medium69, Jmarchn, CC BY-SA 4.0
<https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons.
Modified by Daniel Bruns, PsyD



Pain: A Two-Way Street In The Spine

Blue Red
Afferent Nerve Efferent Nerve
Tracts Tracts

4
Pain Pain
Sensory Data Hypotheses

Ongaro, 2019; Lobanov, 2014; Willis, 2004



Re-educating Spinal Circuits

This injury is a

Uh ohll This is catastrophe!!!!!

my injured area!

The problem is this is | a big

Ouch. back!! de A.
-
\
Light exercise while calm Just relax.
Light exercise
helps reverse the effects will be good for
of pain nociplasticity you.

©2023 by Daniel Bruns, PsyD



All pain disorders appear to
involve a “nociplastic”
reorganization of the pain
sensory system

C h ron |C Pa | N * Sensitized nociceptors

* Sensitized pain circuits in spinal

Changes the ganglia

* Sensitized pain circuits in brain

N ervous * Reorganized brain functioning
* Objective changes to the brain
System J :

including;:
- Signs of neurodegeneration
- Decreased grey matter in
prefrontal cortex
- Memory impairment

©2023 by Daniel Bruns, PsyD



This Is the disease process of

ICD-11: Chronic Primary
Pain
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How do you treat
chronic pain

without opioids?
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As Opposed Opioids:

Psych Tx Targets Brain EX?@S‘;
. - ctivity
Functions to Improve Hypnosis? Progressive

Self Regulation Relaxation
©2013 Daniel Bruns, PsyD Affective
Therapies

Biofeedback

Cognitive

Therapies/ Tx for Stress Mgt,

N?EL:jrosctl_ence Autonomic Regulation
ucation
Solving Life and Sleep
Problems Related
to Pain Mindfulness Pain psychology
Meditation model of pain

treatment




How do you explain

this to patients?
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Like an Onion, Chronic Pain Has Layers

Over the course of time, chronic pain
tends to develop several “layers"”.
Interdisciplinary treatment addresses
all of these concerns.

Sensory pain (“nociceptive”) warns of actual or

potential tissue damage
Nerve pain (“neuropathic”) due to nerve injury or
disease is often difficult to locate and describe

Your thoughts alter how you perceive pain & injury.
It is dangerous? Or is it no big deal?

|| Stress-related muscle tension pain feels like “knots” in

your muscles

Insomnia & exhaustion can delay the healing process,
increase pain and reduce pain tolerance

Pain-related anxiety, depression, & anger increase
pain and add to your suffering

©2023 by Daniel Bruns, PsyD




Treating Pain One Layer at a Time

Pain is so complex that there is no
one treatment that will address every
layer. The most effective treatments
for chronic pain involve treating it
one layer at a time

Cast, splint, or other activity limitations,
acetaminophen, ibuprofen for acute symptoms

Gabapentin, pregabalin, duloxetine, tricyclics,
cortisone for nerve pain

Cognitive therapies for most effective coping

Massage, stretching, hot packs, muscle relaxants, TPI,
relaxation training, biofeedback, mindfulness

Trazodone, zolpidem, CBT-I/ sleep hygiene training

Antidepressant & antianxiety medications, &
cognitive therapies for depression and anxiety

©2023 by Daniel Bruns, PsyD



Advocating For Better Care
for Pain and Opioid SUD

Is Interdisciplinary Care
Economically Feasible?




What Happens When You

YA
o

Mandate The

Biopsychosocial Model?
< Study of the Colorado Work Comp System

Colorado WC system mandated biopsychosocial guidelines

Gathered data on 29 million injured workers in 45 US states
over 15 years

Compared workers being treated by a biopsychosocial model
vs ones that were not

How did the biopsychosocial approach impact the cost of care
and length of disability?

(Bruns, Mueller and Warren, 2012)



Best Practice Model

Do the Best Thing!

B surgery/injections

Medications

. Physical therapies (DC/PT/OT)

Behavioral therapies

\ggl ©2023 by Daniel Bruns, PsyD



Colorado vs. National Medical Treatment Cost Increases
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YEAR

Adapted from Bruns, D., Mueller, K., & Warren, P. A. (2012). Biopsychosocial law, health care reform,
and the control of medical inflation in Colorado. Rehabilitation Psychology, 57(2), 81-97.Copyright ©
2012. American Psychological Association. All rights reserved.
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Is Interdisciplinary Care
More Expensive?

* Adding psychological
treatments did not increase
costs as feared. To the
contrary, interdisciplinary
care was associated with
reduced costs.

®* Compared to medical
treatments, psychological
treatments are very low
risk, have a level of adverse
events approaching zero,
are often as effective as
medical treatments, and
are generally less
expensive.
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Colorado vs. National Disability Cost Increases Nation
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1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
YEAR

Adapted from Bruns, D., Mueller, K., & Warren, P. A. (2012). Biopsychosocial law, health care reform,
and the control of medical inflation in Colorado. Rehabilitation Psychology, 57(2), 81-97.Copyright ©
2012. American Psychological Association. All rights reserved.
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Using Disability Costs As An
Outcome Proxy,
Interdisciplinary Care
Appeared to Reduce
Impairment and Disability

This study used cost as a proxy
for outcome, as costs were
primarily determined by:

¢ amount of disability pay (cost
here was a function of length of
disability and receiving wage
reimbursement) and

®* amount of financial settlement
(cost here was a function of
degree of permanent
impairment at the end of
treatment).

Lower cost here suggested
shorter term of disability and/or
less impairment at end of
treatment.



Estimated Colorado WC
cost savings in 2007 alone:

$859,000,000

Better care — Less money
Bruns, Mueller and Warren, 2012
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Conclusions

< Pain is a complex biopsychosocial condition

<> Acute pain can evolve into a chronic primary pain
condition, which is an ICD-11 nociplastic disease

< Effective treatment of chronic pain can reverse
nociplasticity (Seminowicz, 2011)

< Interdisciplinary care is both better care, and

economically feasible (Bruns, Mueller and Warren,
2012)
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Conclusions

< The challenges are

— Develop better models of pain treatment that are less
reliant on opioids

— Educate patients about this new way of thinking about
pain
— Solve reimbursement problems

— Training the workforce in new interdisciplinary models of
pain treatment
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Questions?
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