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Prescription Drug Misuse/Abuse is a
Major Problem in the US

Current Drug Use Rates in
Person Age 12+
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Analgesic Mechanisms of Mu Opiate
Drugs (Heroin, Vicodin, Morphine)
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Overdose Death Rates
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Prescriptions (millions)

Opioid Prescriptions Number of Opioid Prescriptions U.S.

1991-2011 Retail Pharmacies, 2002-2013
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Opioid Prescriptions have started to Decrease
but Opioids Fatalities are still Increasing

Opioid morphine milligram Opioid OD Deaths US, 2000-2015
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The Changing Face of Deaths Involving Natural

Heroin Use in the US and Semi-Synthetic Opioids
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NIH OPIOID RESEARCH INITIATIVE

Using Research to End the Opioid Crisis

PAIN MANAGEMENT
Safe, more effective strategies
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® Women suffer more pain in many
categories

Rates of U.S. Adults > 18 and Older
Reporting Pain, 2015

Relieving

Severe Low back pain Neck pain
headache or
migraine

Source: CDC and NCHS, 2015

®* Women'’s reports of pain more likely
to be dismissed




Sex Differences in Microglia Activity in Gender Differences in Kappa

Periaqueductal Gray in Response to Opioid Receptor Availability
Inflammatory Pain

Treatment with TLR4 Agonist LSP
Increased Microglial Activation in Females
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» Males had higher K receptor
—— availability than females
presumably from increased
dynorphin, which is aversive.
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https://www.ncbi.nlm.nih.gov/pubmed/27648372

Medications Assisted Therapies for OUD

— antagonist

no effect
effect

Full Agonist
(Methadone: Daily Dosing)

Partial Agonist
(Buprenorphine: 3-4X week)

Opioid Effect

Antagonist
(Naltrexone: ER 1 month)

Log Dose
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» Opioid use
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« Social functioning

« Retention in treatment
 Qutcomes in NAS

MAT is highly underutilized




Opioid Use and Misuse During Pregnancy

17% of pregnant women
are prescribed an opioid

during pregnancy

NICU Admissions for Neonatal
Abstinence Syndrome NAS
(Number per 1000 Admissions)
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Source: Tolia VN, Patrick SW, et al. NEJM 2015;372:2118-2126.

Duration of Treatment (days)

Buprenorphine for NAS
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Morphine, Buprenorphine, Morphine, Buprenorphine,
bottle-feeding  bottle-feeding  breast-feeding  breast-feeding

Drug and Type of Feeding

Buprenorphine resulted in a shorter duration of
NAS treatment and length of hospital stay than
treatment with morphine

Kraft WK et al., N Engl J Med 2017;376:2341-2348.



Emergency Department-Initiated Abstinence from lllicit

Buprenorphine Opioids over 12 Weeks with
— Reduced self-reported, illicit opioid use Interim Buprenorphine
— Increased engagement in addiction
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Extended Release Formulations
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Probuphine is designed to release sustained
therapeutic drug levels in patients with opioid
addiction for up to six months
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Education

PAIN SUD
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Goal:

Prevent SUD and improve
outcomes in addiction
through education of health
care providers
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