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Objectives

A Increase understanding about opioid use
disorder (OUD)

A ldentify risk factors for creegldiction, relapse,
and overdose

A Increase Insight about overdose reversal and
tools to prevent death
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Deaths due to opioid
Kilograms Of OpiOidS overdose (per 100‘000)
sold (per 10,000)

Admissions for opioid-abuse
treatment (per 10,000)
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National Vital Statistics System, 1999-2008: Automation of Reports and Consolidated Orders
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Any opioid

Heroin

—* Natural and semisynthetic opioids

(e.g., oxycodone, hydrocodone)

#— Other synthetic opioids
(e.g., fentanyl, tramadol)

Methadone

e NEW ENGLAND
JOURNAL of MEDICINE




Fentanyl Chest Wall Rigidity

First Reported in 1953 in anesthesia literature

Skeletal Muscle Rigidity: Chest Wall Most Common

Most common with fentanyl and its congeners (lipid solubility)
Most common with rapid IV administration

Activation of the coerulospinal noradrenergic pathway, following
mu receptor activationin LC

Not dose related

Reversed with naloxone (IV route in literature)

Ventilatory Support

Low or Absent Norfentanyl (appears in 2 minutes: CYP3A4(Inhb)
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Burns, G et al Clinical Toxicology, Vol 54,



Some states have more painkiller
prescriptions per person than others.
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Number of painkiller
prescriptions per
100 people

SOURCE: IMS, Nationa! Prescription Audit (NPA™), 2012,



Health care providers in different
states prescribe at different levels.

Number of painkiller prescriptions per 100 people

Lowest Highest
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State Abbreviation— m ' Number of painkiller

prescriptions per 100 people

SOURCE: IMS, Natonal Prescription Audit (NPA™), 2012,

Health care providers in different states prescribe at different levels.

This graphic orders the fifty states plus the District of Columbia by the number of painkiller prescriptions per 100 people. There are five pill bottles:

The green bottle contains states that have the lowest number of prescription painkillers per 100 people: 52-63 (5 states).
The yellow bottle contains states that have 65-82 prescription painkillers per 100 people (21 states).

The orange bottle contains states that have 85-102 prescription painkillers per 100 people (15 states).

The red-orange bottle contains states that have 107 to 120 prescription painkillers per 100 people (5 states).

The red bottle contains states that have the highest number of prescription painkillers per 100 people: 128-143 (5 states).



What are Opioids?

A A class of drugs
found within
opium as well as
semisynthetic and
synthetic
compounds that
resemble the
structure and/or
function of the
naturally occurring
forms.

Type Source Examples
Natural Poppy Morphine,
Opiates Thebaine,

Codeine,
Opium
Semt Poppyi but Heroin,
Synthetic more Oxycodone
processed
Synthetic | Designed in| Methadone,
Lab Fentanyl




What Do Opioids Do?

A Stimulate opioid receptors in central nervous
system and gastrointestinal tract

A Analgesi@ pain relief (somatic & psychological
A Antitussive actiof cough suppression

A Antidiarrheal

A Respiratory depression

A Euphoria
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Effects on the Body

Nausea, vomiting
Drowsiness, sedation

Skin changésrash, bumps; flushing, cooling of skin; cold,
clammy

Constricted pupilsiosis

Constipation

Respiratory depression

Changes In heart rate, blood pressure
Muscle rigidity (myoclonus)

Psychological effeateuphoriahallucinations, delirium,
dizziness, confusion, headache, memory loss



Reward/Reinforcement

Reward/Reinforcement is
in part controlled by mu
receptors in the Reward
Pathway:

¢ Ventral Tegmental Area
(VTA)

¢ Nucleus Accumbens
with projections to
Prefrontal Cortex

¢ Dopaminergic system




Thalamus

+ Biofeedback
+ Guided Imagery

Frontal Cortex

Spinal Cord \ | Inhibitory
+ Cordotomy Pathways
+ Epidurals
+ Intrathecal ® Oplo'ids
infusions + TCA’s
Brainstem
Sl Spinal Cord " Pain
transmission O O 'Inhlbltlon
|
T Peripheral
Dorsal Horn — Nociceptors
+ Nerve Block
+ Opioids
+ NMDA receptor antagonists : ?):ll’;le:stomy
; 'F:‘r&itiztigrlgndin Sl + Prostaglandin synthesis
inhibitors

+ Dorsal root ganglionectomy



Additional Medical Complications

A Overdose:

A Decrease central nervous system functioning results in
medical distress, including death

A Opioids, primarily prescription pain relievers and heroin are
the main drugs associated with overdose deaths.

A Unsterile needle use and sharing:
A HIV
A Hepatitis B, C
A Lifestyle:
A STD
A TB



Integrative Model of Brain and Behavior: tHelSA (Impaired Response Inhibition &
Salience Attribution) Syndrome of Drug Addiction

Drug Reinforcement (Salience Attribution

Reward circuits
(ventral tegmental area,
nucleus accumbens)

Memory
(hippocampus)

Reward circuits
(anterior cingulate,
prefrontal cortex)

Conditioned response
(amygdala)

ADDICTION

Withdrawal

Craving (Drug Expectation)

(cingulate gyrus,
prefrontal cortex,

Bingeing orbitofrontal cortex)

(Loss of Control)

Reward circuits
(ventral tegmental area,
nucleus accumbens)

Top-down control (frontal cortex)

Goldstein and Volkow, Am J Psychiatry, Oct. 2002



Activation of the. reward




Natural Rewards

A Food

A Fluid

A Sex

A Excitement

A Comfort/Friendship

Dr. Merrill Norton
7/11/2019 16 Pharm.D.,D.Ph.,ICCDP-D



Natural Rewards Elevate Dopamine Levels

% of Basal DA Output
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Reward Bidin S5y staim

The Normal Reward System The Drug/Alcohol "Reward" System

Satisfying survival and pleasure needs causes the brain's Drugs / Alcohol provide artificial feelings of pleasure, and the
monitor cells to send chemical signals o the reward center, true survival | pleasure signals can be completely ignared.
and this pleasure/reward is recorded in the memory. The subconscious memory records this as a reward”.
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Friendship

t++++ 4+t
Memory
Hunger \ | /
Thirst = : :
/% Monitor | . Reward Monitor ™ Reward

Cell Center Cell | Center

Dr. Merrill Norton Schick Shadel Hospitall,8 2009

7/11/2019 Pharm.D.,D.Ph.,ICCDP-D



Effects of Drugs on Dopamine Release
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Di Chiara and Imperato, PNAS, 1988



Desire Corresponds with Drug
Use

w ANon-problematic Us
M AAddiction (needing)




Opioid Tolerance & Physical Dependence

Both tolerance and physical dependence are
physiological adaptations to chronic opioid exposure

Tolerance:

* Increased dosage needed to produce specific
effect

+ Develops readily for CNS and respiratory
depression

Physical Dependence:

+ Signs and symptoms of withdrawal by
abrupt opioid cessation, rapid dose




Withdrawal

A Intensity of withdrawal varies with level and
chronicity of use

A Cessation of opioids causes a rebound in functions
depressed by chronic use

A First signs occur shortly before next scheduled dos

A Timing influenced by hdife fentanyl and heroin hav
short hdives.)

A Peak of withdrawal occurs 36 to 72 hours after last
dose

A Acute symptoms subside over 3 to 7 days
A Ongoing symptoms may linger for weeks or month
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Withdrawal Symptoms

Dysphoric mood
Nausea or vomiting
Diarrhea

Tearing or runny nose
Dilated pupils
Muscle aches, pain
Goosebumps, chills
Sweating

Yawning

Fever

Insomnia
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Opioid Use Disorder

Tolerance*
Withdrawal*
More opioid use than intended

2-3 Mild
4-5 Moderate
6-11 Severe

Cravings
Unsuccessful efforts to cut down

Spends excessive time in acquisition or recovering from effec

Activities given up because of opioid use

Continued use despite consistent social or interpersonal

problems
Failure to fulfill major role obligations
Recurrent use in hazardous situations

Continued use despite physical or psychological problems ca

by the opioid use




