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Mitigating Potential Bias

e |[n order to mitigate the potential for bias, all the material
presented herein is based explicitly on evidence-based
research

conference



Learning Objectives

1 2

Examine how Explore

cognitive adaptations of
impairments may mainstream

alter the approachto  treatment using a
the treatment of case-based
substance use approach
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Examine how cognitive impairments
may alter the approach to the
treatment of substance use
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Relevance
e There is evidence that having sustained a brain injury increases the
likelihood of smoking...(kids)

e As many as 70% of concurrent disorders patients also report a
history of brain injury with loss of consciousness

 Inindividuals who are cognitively impaired, smoking may impede
access to housing and health care.

OPODUSEDSORDERWPRMARYCARE 19
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What’s the Problem?

| ow Motivation
e Low Ability

OPODUSEDSORDERWPRMARYCARE 19
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What do these people have in common?

e Derek Boogard
e Rick Rypien
 Wade Belak

e Steve Montador
* Bob Probert

e Todd Ewen

OPODUSEDSORDERWPRMARYCARE 19
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Rest in Peace

e Derek Boogard 28
* Rick Rypien 27
 Wade Belak 35

e Steve Montador 35
 Bob Probert 45
 Todd Ewen 49

OPODUSEDSORDERWPRMARYCARE 19
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How Brain Injury May Affect Smoking
Cessation

e Emotional Dysregulation
O Increased likelihood of concurrent mental health issues
O Increased likelihood of substance misuse/substance use disorders
O Increased impulsivity
* Cognitive Impairment
0 Memory Impairment
O Attention (focusing and shifting)
O Executive Dysfunction
e Planning
e Self-monitoring (insight and awareness)
* Problem-solving
* Initiating
oCommunication

OPODUSEDSORDERWPRMARYCARE 19



Acquired Brain Injury
in Canada

Incidence of ABI
greater than ~500 000
multiple sclerosis, Canadians will

TBI is the leading
cause of death
and disability in

Canadians under

age 40

Annual cost of ABI

in Ontario roughly
$2-3 billion

HIV, spinal cord endure a brain
injury and breast injury each year
cancer combined
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Chronic Traumatic Encephalopathy

Progressive neurodegenerative disease from multiple concussions
Initial symptoms, impairment in

f — Mood \

— Behaviour

— Cognition and memory

— Executive function

— Motor coordination

\ — Chronic headache /

Symptoms worsen over time and can lead i CE
to Parkinson’s and dementia
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The Signs and Science of C.T.E.

Dr. Ann McKee, a neuropathologist, received Derek Boogaard’s
brain within days of his death and began testing it for chronic
traumatic encephalopathy, more commonly known as C.T.E.
McKee found the disease in many parts of his brain.

Below is a look at one of the areas she found.

Inside Boogaard’s Brain

C.T.E. can occur in different parts of the brain and can
therefore result in a variety of symptoms, including
dementia and changes in mood and behavior.

FRONTAL LOBE ‘

SLIDE FROM
BOOGAARD'S
BRAIN

MODEL OF BRAIN

[=] vemporaL LoBe

This slide from Boogaard's brain shows two of the
many areas of dying cells, including in his frontal
lobe, top, which controls personality and judgment.

Sources: Dr. Ann McKee, director of Neuropathology,
Bedford VA, Medical Center and co-director of the Boston
University Center for the Study of Traumatic Encephalopathy;
Department of Health and Human Services

These
clusters of
Tau proteins
found in
Boogaard's
brain are the
telltale signs
of C.T.E.

Attacking a Cell’s Transport System

CELL BODY In healthy brains, nutrients, electrical impulses and

other cargo are transported from the cell body to the
synapse along the axon. C.T.E. destroys this
transport system, eventually killing the cell.

MICROTUBULES

The cell's transport system
is made up of microtubules,
which are held together by
Tau proteins.

Repeated blows to the head
cause the Tau to modify and
detach from the microtubules,
which fall apart.

SYNAPSE

The Tau proteins
then combine to
form tangles,
ultimately killing
the cell.

JOE WARD AND GRAHAM ROBERTS/THE NEW YORK TIMES
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Substance Use as a Risk Factor for TBI?

e 36-73% of individuals are intoxicated during time of TBI
e Among individuals that have experienced TBI

31-79% 21 - 44% 8-13%

history of history of history of
alcohol drug use drug
misuse “abuse”

OPIOID USE DISORDER IN PRIMARY CARE 2019



Intoxication at Time of Injury

( 40-60% of TBIs presenting to ER are associated with )

substance use (Graham & Cardon, 2009; Bjork &

Grant, 2009; IOM, 2009)
- J

" The higher the blood alcohol content, the
more likely an injury includes a TBI

\_ (Savola, Niemela & Hillbom, 2005) Y,

|0ID USE DISORDER IN PRIMARY CARE 2019



How Does TBI Trigger Addiction?

Pathophysiology

e Cellular mechanisms involved in brain injury result in structural damage
that increase susceptibility to addiction

Neurobehaviour

e Damage to brain regions involved in executive function, emotional
processing and judgement increase likelihood of risky/addictive behaviour

Development

e Early life TBI can increase risk of substance abuse and addiction later in life

OPIOID USE DISORDER IN PRIMARY CARE 2019



Cerebellum
(coordination,
working memory,
mood regulation)

(arousal, ascending modulatory
neurotransmitter systems)

Brain regions vulnerable to TBI and relationship

Ventral brain stem

to neurobehavioural sequelae

Dorsolateral prefrontal cortex

(executive function, working memory, sustained and
complex attention, memory retrieval, abstraction,
judgement, insight, problem solving)

Orbitofrontal cortex
(emotional and social responding, social comportment)

Temporal polar cortex
{memory retrieval, sensory-limbic integration)

Amygdala
(emotional learning and
B memory, fear conditioning)

Entorhinal-hippocampal complex
(declarative memory, sensory gating, attention)

A) Adapted from ref 112: Bigler E. Structural imaging In: Silver J, McAllister T, Yudofsky S, eds. Textbook of Traumatic Brain Injury. Washington DC: American
Psychiatric Press; 2005:87. Copyright © American Psychiatric Press, 2005.
(B) Adapted from ref 111: Arciniegas DB, Beresford TP. Neuropsychiatry: an Introductory Approach. Cambridge, UK: Cambridge University Press; 2001:58.

Copyright © Cambridge University Press, 2001
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TBI and the Role of Dopamine

e TBI causes reduced dopamine transporter (DAT) expression
in brain

* May alter dopamine neurotransmission

. Increased risk of:

— Depression
— Anxiety
\_ — Substance abuse

* Increased stimulation of reward
pathways from psychostimulants

OPIOID USE DISORDER IN PRIMARY CARE 2019



Proposed Mechanisms for Substance Use after
TBI

Traumatic Brain Injury

GABA/Glutamate \

: . || » Reduced GABAergic signaling Psychosocial Factors
Neuroinflammation » Impaired buffering of glutamate | | » Reduced participation in extracurricular
F Microglial activation activities
# Cytokine/chemokine expression # Reduced likelihood of educational
# Chronic low-grade inflammation Dopamine success and full time employment
» Further exacerbated by alcohol || # Long-term hypodopaminergia » Cognitive dysfunction

» Altered DA signaling throughout
brain reward pathways

!

Alcohol Use Disorders

» Mood disorders

OPIOID USE DISORDER IN PRIMARY CARE
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Explore adaptations of mainstream
treatment using a case-based
approach

OPIOID USE DISORDER IN PRIMARY CARE 2019 camh
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Case Study

e 18 year-old student in Grade 10

e ATV accident resulting in Scattered SAH

* Pre-morbid a daily ETOH and THC user

e Smoked 7-10 cigarettes per day (some more as poppers)

e Pre-morbid diagnoses included: PTSD/ADHD/ODD/FAS/anxiety and
depression

* Has fought in fight clubs

* Polite and cooperative arriving on the unit, participated in therapy for the
most part

* Poor memory
* AMA four days after admission

OPODUSEDSORDERNPRMARYCARE 19
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Work Flow

e Pharmacist started him on Nicotine Patch

e OT started wayfinding assessment, repeated many times over the
week:

* hard time remembering the route back to the unit
e ++distractible outdoors
e didn’t seem to recall the conditions associated with leaving the unit

e Family/friends took him out to smoke for first four days, then needed
to return home (lived too far away)

e Discussion with interdisciplinary team

* Practicing of skills for wayfinding as this was patient goal by all
disciplines (took precedence over other assessments)

OPODUSEDSORDERWPRMARYCARE 19



Simultaneous Occurrences

e Statement was made that if he was still here in a month and he had
no access to cigarettes, he was going to punch someone

e OT decided to upgrade to independent off-unit as he was aware
and accepting of risks, had strategy

e Discussion with Physician and Pharmacist regarding break-through
craving management

e BT added in strategy for if lost (business card for help to return) and
script regarding risks and craving management

e Patient removed his patch saying he didn’t like using it
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Outcomes

Patient made it clear he was unwilling now to remain and
was going AMA (locked unit and lack of access to any of his
coping strategies too overwhelming)

Refused to access lawyer for private therapy
Couch surfing at friends
Sister attempting to access supports

Patient kept calm demeanor despite cravings and
frustrations
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Take-Away

e Quicker to look at alternatives (how can we facilitate a
modified version of success if capable and wanting to
take on risk)

O Safety plan for risks?

e Break-through in addition to standing NRT at start for
high risk cases?

e Quicker explanation of optional modalities for
therapy?
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Explore the connection between
ABI and Substance Abuse

conference
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Age of first brain injury associated with earlier age of substance abuse
(Fishbein et al., 2016; Weil and Karelina, 2017)

Children < 5 years old experiencing TBI 3.6x more likely to develop
substance abuse during teens than those without TBI (Mckinlay et al.,

Brain injury during early life associated with later development of

AUD
(Weil et al., 2016a; Merkel et al., 2017a)

Students in high school experiencing TBI are twice as likely to develop
AUD (llie et al., 2015)

Individuals in inpatient rehabilitation for TBI ~¥2x more likely to meet
diagnostic criteria for substance abuse if suffered prior brain injury before
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Longitudinal Studies

* New Zealand (McKinlay et al, 2002, 2008, 2013, 2014)
* First TBI before age 6 = by age 25

— 300% increased risk of alcohol
— 269% increased risk of drug dependence

* First TBl age 16-21

— 300% increased risk of drug dependence

— TBI before 21 highly associated with likelihood of arrest

e Denmark (Orlovska et al., 2014)

— 65% increase in risk of schizophrenia
— 59% increase in risk of depression
— 28% increase in risk of bi-polar disorder

— Those injured between age 11-15 at highest risk for depression and
schizophrenia

— Added risk not increased by family psychiatric history

OPIOID USE DISORDER IN PRIMARY CARE
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Natural Hx of TBl and Substance Use

e Substance use may decrease during first year
post-injury due to hospitalization and
rehabilitation

e Substance use following TBI can increase risk
of neurological impairments and reduce
recovery rate

e Research by Pagulayan et al. (2016) revealed
significant increase in alcohol consumption
1-6 months after TBI

* Intervention during this critical window may
improve clinical outcome

Pagulayan et al., 2016; Beaulieu-Bonneau et al., 2017
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Substance Use Disorder Treatment in Clients with Brain Injury

e First used at a younger age

e Have more severe SUD (worse use and
more prior treatments)

* Have more co-occurring mental health
problems

* Have poorer prognosis for successful
treatment outcome (more so earlier the
age at first TBI?)

Corrigan & Mysiw, 2012
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Prevalence of TBI among individuals with Mental lliness
. ~and SUD _
e N =295 individuals with concurrent mental illness and SUD
e 80% screen positive for at least 1 TBI
e 25% reported at least 1 TBI (moderate or severe)

e TBI associated with greater:
e Current alcohol use
e Psychiatric symptomatology
e Lifetime institutionalization
e Homelessness

 Higher prevalence of TBI among:

* Individuals with PTSD, borderline
personality disorder and antisocial personality disorder

e |Individuals with psychotic disorders vs mood disorders
* Menvs Women
e Individuals that experienced early age TBI with loss of consciousness McHugo et al., 2017
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TBI and Subsequent Psychiatric Disorder: meta-analysis

Association between prior TBI and subsequent psychiatric diagnosis in adults > 18 years old

# of Studies Odds Ratio What does this
(N) (95% Cl) mean?

All Psychiatric

. 2.00**
:::‘ '::r':'s‘:rs of 20 (1.50 - 2.66)
Previous TBI is associated

Depression 10 2.14%** with an increased odds

(1.65-2.77) of developing a
Mixed Affective 2 1.84%* psychiatric disorder >12
Disorder (1.50 — 2.66) months after injury
Bipolar Disorder 3 1.85*

(1.17 — 2.94)

*p < 0.01; **p < 0.0001 Perry et al., 2016
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Potential Long-Term Effects of Sport-Related
Concussion: Systematic Review

Self-reported mental health issues

among former collegiate athletes
enduring > 1 concussion

e Depression =10.4%

e Anxiety =16.2%

e Alcohol dependence =5.8%
e Substance Use = 2.9%

e Cognitive Problems =3.8%

ISORDER IN PRIMARY CARE 2019




Potential Long-Term Effects of Sport Related
Concussions: Systematic Review

e Rate of depression (PHQ-9 > 10) among former collegiate
athletes (N=797)
* No history of concussion = 2.8%
* One=5.6%
* Two=10.4%
 Three or more = 8.9%
e Self-reported depression among retired
NFL players (N= 1044)
* No history of concussion = 3.0%
e 1-2=8.2%
e 3-4=13.7%
e 5-9=19.3%
e 10 or more = 26.7%

Manley et al., 2017
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Develop a cessation treatment
using a case-based approach
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CAMH Screening Project

First Canadian Data



The

Screener

» Adaptation of
the Ohio Valley
Brain Injury
|dentification
Method

* Integrated into
current
assessment
protocol at 60
White Squirrel
Way and in
|ICARE

Traumatic Brain Injury Screening

In your ifetime have you ever had any
injuries to your head or neck?

T e

C Mo

In your ifetime, have you ever:

a. been hospitalized or treated in an emergency room following an injury to your head or neck?
b. injured your head or neck in a car accdent or from crashing some other moving vehicle e a
bicycle, motorcyde or ATV?

. you ever injured your head or neck in a fall or from being hit by something? Have you ever
injured your head or neck playing sports or on the playground?

d. injured your head or neck in a fight, from being hit by someone, or from being shaken
violenthy? Have you ever been shot in the head?

&, been nearby when an explsion or a blast cccurred? If you senved in the miltary, think about
any combat- or braining-related incdents.

i ez
C Mo

Have you ever lost consciousness from a drug overdose or being choked or medical inddent
(heart attack or stroke)?
O Y
) Ho




Screening Project

e July 2011 to Total Number Approached.
ongoing N = 3815

)

e Partial data up to
December 2014 Total Screened.:
presented today
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From All Addictions Programs at CAMH

Most Severe Injury

Improbable M Possible
i Mild M Moderate

28% of mild to

severe injuries
% 5% occurred before
the age of 15

M Severe i None

3%

N= 3389

OPIOID USE DISORDER IN PRIMARY CARE 2019
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		Improbable

		Possible

		Mild

		Moderate

		Severe

		None



Most Severe Injury

161

164

603

89

50

2215



Sheet1

				Most Severe Injury

		Improbable		161

		Possible		164

		Mild		603

		Moderate		89

		Severe		50

		None		2215

				To resize chart data range, drag lower right corner of range.
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Lifetime substance use (years)

2 or more ABI

No ABI 1 ABI

with LOC with LOC

N=1180 N=286
Alcohol 19.09 (12.49) 22.57 (11.82)
Alcohol to 12.36 (12.18) 14.66 (12.29)
intoxication
Cocaine 5.02 (7.95) 7.27 (8.90)
Cannabis 8.57 (10.39) 11.00 (12.33)
Lifetime DTs 513 (4.18) 1.62 (9.10)

* Welch robust test of equality of means

with LOC
N=75
22.68 (11.57) p=.000
17.69 (13.03) p=.000
6.66 (8.68) p=.000
11.17 (14.81) p=.005
1.95 (6.42) p=.027
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Mood Symptoms Lifetime

38.30%
24.00%
21.70%

Suicide Attempt

P=.031*
56.70%
Suicidal Thoughts 44.70%
38.40%

P=.000%*

80.00%

Anxiety 78.50%
73.00%
— *
P=.050 88.30%
Depression 81.30%
76.70%

P=.038%*

0.00% 25.00% 50.00% 75.00% 100.00%

M Twoor More B One M None
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Chart1

		Depression		Depression		Depression

		Anxiety		Anxiety		Anxiety

		Suicidal Thoughts		Suicidal Thoughts		Suicidal Thoughts

		Suicide Attempt		Suicide Attempt		Suicide Attempt



P=.031*

P=.000*

P=.050*

P=.038*

None

One

Two or More

0.767

0.813

0.883

0.73

0.785

0.8

0.384

0.447

0.567

0.217

0.24

0.383



Sheet1

				None		One		Two or More		Total Sample

		Depression		76.70%		81.30%		88.30%		77.50%

		Anxiety		73.00%		78.50%		80.00%		73.80%

		Suicidal Thoughts		38.40%		44.70%		56.70%		39.70%

		Suicide Attempt		21.70%		24.00%		38.30%		22.40%

				To resize chart data range, drag lower right corner of range.
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Other Symptoms Lifetime

63.30%

Violence 40.80%

P=.00
0 *

33.80%

54.00%

Concentrating 53.20%

P=.00
4%

37.40%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

I Twoor More HEOne MNone
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		Concentrating		Concentrating		Concentrating

		Violence		Violence		Violence



P=.000*

P=.004*

None

One

Two or More

0.374

0.532

0.54

0.338

0.408

0.633



Sheet1

				None		One		Two or More

		Concentrating		37.40%		53.20%		54.00%

		Violence		33.80%		40.80%		63.30%

		Hallucinations		14.30%		18.40%		13.30%

				To resize chart data range, drag lower right corner of range.






Number of previous episodes of inpatient treatment

No ABI 1 ABI 2 or more ABI
with LOC with LOC with LOC
N=1180 N=286 N=75
Alcohol .794 (3.55) 1.25(2.97) 1.63 (3.97) p=.029
Treatment
Drug 747 (2.28) 1.02 (2.44) 1.24 (2.15) p=.051
Treatment

* Welch robust test of equality of means

(& p]]
{ e
- w|
=
T
=
=
b w|
- w|
-
>
- w|
-
(el
p—
- w|
T
N
=
—

~0

Va



Brain Injury Severity Load
and Lifetime,

Episodes of Tr9a’¥crh§nt

2.5

)
o

2
£
®
@ =9—Tx alcohol
: 15 =fll=Tx drug
£
=
P 1
E=~

0.5
0 T T T T 1
No BI NAijdryitb LOC or multiple ahkrddraveafenahgse mildiple of lesser severity
N=1018 N=132 N=225 N=38 N=88
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Reflections on CAMH Data

Consistent with other findings

e Walking wounded

e What you don’t

measure, you don’t see
Episodes

of care ..
e 2 years post-injury

e Fall off wheel
TBI load * Less support
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Neurocognitive Impairment from all Causes

Affects the majority of clients served

e Getting there

e Staying there

e Benefiting

* Maintaining Gains

OPODUSEDSORDERWPRMARYCARE 19



Moderate TBI
Male, Aged 52 T8l
Severe TBI with 2 weeks coma
as the result of an MVA SUD/OCD
Social alcohol use prior to injury
(in religious household with T
limited use)

Addiction
Services

No Marijuana use

No Mental Health Issues

Post injury SUD, OCD and
Clinical Depression

Integrated
Services
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Common Presentation

e Attention Deficits (mental control)

— Distractibility

— Stimulus binding (unable to resist distraction)
e New-learning and memory
* Executive Functioning

— Impulsivity (not seeing consequences)
— Organization (planning and sequencing)

e Emotional Dysregulation
* Abulia (impaired initiation/indecision)
* Awareness of Impairment
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Case Example 2: DJ

Substance use beginning at age 15

Poly substance use disorder
emerging in adulthood

TBI Rehab
Severe brain injury at age 30: DUI

CAMH 21 day inpatient 7 years post -
i nj ury Treatment
Day Treatment 10 years post-injury

Referred to CHIRS 18 years post
injury CAMH

Integrated
Care




Presenting Issues

Difficulty managing schedule of groups
Seemed disorganized

Ongoing marijuana use, 2 years crack-free, 10
years alcohol free

Hoarding (housing in jeopardy)
Limited engagement outside of CAMH



CHIRS Services

 Neuropsychological assessment
 Case management
- Budgeting
- Housing
- Family Education
- Support to attend addictions services
- Behavioural intervention to address
hoarding, impulsivity, etc.



Case Example 3: AC

Married ICU Nurse, mother of one
with a concussion at age 36
resulting from MVA 4years ago. 20
minutes LOC

No previous psychiatric history, but
reportedly always struggled a bit
with anxiety and depressed mood.

Struggled with return to work, now
part-time

Recurrent Major depressive
episodes with anxiety

Headache and developing codeine
dependence.

OPIOID USE DISORDER IN PRIMARY CARE

Mild depression

Concussion

Increasing
psychiatric/pain
symptoms
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Possible services

e CAMH- Pain and Addiction Clinic
 CHIRS
e TWH- Psychiatric consultation
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What can be done here and now?

e Screen for ABI
e Learn to recognize and accommodate cognitive impairment

e Refer complex cases (the trifecta) to neuro-behavioural case
conferences

e Consider expansion of case management services for those
with less obvious impairment.
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Access to Care

Support in getting to treatment is crucial
= Case management to organize

= Reminders

o Flexible policies during engagement

Use of treatment incentives
Programming that competes with substance use
Psycho-social rehabilitation paradigms (CRA)

Design of programming to accommodate problems in attention
and memory and disinhibition (most common impairments)
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ABI with LOC

Screen for
Cognitive
Impairment

L.

Suspect

concurrent Screening

disorder

Monitor for
Aggression

Monitor for
Suicide
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Future: Invest in Community Care

Paradigms
Cost of inpatient care Cost of outreach services
e S$1350 per client per day $100/hour (including travel, supervision
(2013 estimate for inpatient and administration)
addiction service).
* $37,800 for a 28 day cycle 1 year of 7 hours per week of direct 1 one

on 1 support in the community.

Prevention of readmissions, ALC days, and improvement of QOL

o
|
o
=
c
(Jp]]
T
| e
7]
(e
-
=
T
-
=
. -
-0
-
-
> u|
-
(]
>
=]
T
N
(| e [
—
(N e ]



Calculation Total Cost Potential Savings to
Health System when
using the proposed
model of care *

978 Days of care

of ALC Hospital $1,500/day $1,467,000 S0.00
Services
978 days of S100/hr. S$78,240- S$1,388,760 -
Community Includes $156,480 $1,310,520
Support* admin, (Range of 4- every two years
travel and 8 hrs/wk)
clinical

supervision

978 days of Based on $342,300 $1,124,700
specialized ABlI current Every two years
residential actual care
support cost at

CHIRS
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