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Learning Objectives

By the end of the presentation, the attendee will:

• Evaluate the trends of drug-related overdoses

• Understand the biopsychosocial mechanisms associated 
with addiction

• Be aware of the key findings from the National Academy’s 
review of medications for opioid use disorder

• Compare and contrast the mechanisms of the different 
medications approved for opioid use disorder

• Understand the regulatory requirements for each of the 
medications approved for opioid use disorder



Current Trends:

National



National Opioid Overdose Statistics

https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates



National Opioid Overdose Statistics



National Opioid Overdose Statistics

https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates



National Opioid Overdose Statistics 



Current Trends: 

Tennessee



Nonfatal and Fatal Overdoses in TN

• In 2020, there were 25,796 all drug overdose 
hospital discharges among TN residents. 
– 7,063 (27.4%) were inpatient stays 

– 18,733 (72.6%) were outpatient visits

• 3,034 were fatal overdoses







Pop Quiz – What Drug is This?

FENTANYL



Pop Quiz – What Drug is This?

FENTANYL



Pop Quiz – What Drug is This?

FENTANYL and ALPRAZOLAM



Mobile Pharmaceutical Plant



Mobile Pharmaceutical Plant

TBI has seized 12 pill presses in TN in 2017



Rainbow Fentanyl Pills



Emerging Trends-Xylazine and Nitazene

18

Nitazene

Powerful synthetic (lab made) opioid

Common types include 

metonitazene, isotonitazene, 

protonitazene & etonitazene 

Of recorded deaths in Tennessee, all 

of them involved other substances, 

most commonly  fentanyl or meth 

Xylazine

Powerful veterinary tranquilizer; not 
approved for human use 

Commonly mixed with fentanyl; also 

found in combination with 

methamphetamine, Delta-9 THC, 
cocaine, alprazolam (Xanax)

Known to cause severe wounds and soft 

tissue infections. 

Sources: TDH, CDC, ONDCP   



Emerging Drug Trends – Xylazine Basics

• Non-opioid veterinary tranquilizer not approved for human use

– Sedative

– Analgesic effects

– Muscle relaxant properties

• Other names: “tranq” and 

“tranq dope”

• Routes of administration: 

parenteral, nasal, oral, and 

inhaling

• Increased xylazine prevalence 

as an adulterant in illicit 

substances (fentanyl, heroin, 

and cocaine)



Emerging Drug Trends – Xylazine Mechanism

• Structurally similar to phenothiazines

• Pharmacology of xylazine is well established in animal species, 

however human studies are limited, and effects not well known

• Alpha-2 adrenergic agonist

• May have cholinergic, serotonergic, dopaminergic, alpha-1 

adrenergic, histaminergic or opiate receptor mechanisms

• Onset of action: minutes

• Length of action: ~4 hours

• Known to increase euphoric effects when added to fentanyl and 

“sought after” adulterant to lengthen short duration of fentanyl’s 

effects



Emerging Drug Trends – Xylazine Mechanism



Emerging Drug Trends – Xylazine Risks

• Not currently known to be reversed by naloxone (but 

still give it if suspected overdose!!)

• People often times unaware of exposure

• Repeated exposure may lead to severe, necrotic skin 

ulcerations requiring:
– Complicated wound care

– Prolonged antibiotics

– Amputation 

• Repeated exposures to xylazine leads to dependence 

and severe withdrawal symptoms –unable to manage 

with standard treatment options



Emerging Drug Trends – Xylazine Presentation

• Patient presentation may be variable:

– Narrow pupils

– Bradycardia

– Hypo-or hypertension

– Decreased level of consciousness

– Severe, necrotic skin ulcerations/abscesses

• Unable to detect in routine urine drug screens

• Requires targeted, definitive testing methods Gas 

chromatography/mass spectrometry (GC/MS)

• Liquid chromatography/tandem mass spectrometry (LC/MS/MS)

• Turn around time 3-7 days

• ~3-day period of detection in urine



Emerging Drug Trends – Xylazine Skin Ulcers

• The mechanism is thought to be due to direct 

vasoconstricting effect on local blood vessels and the 

results in decreased skin perfusion

• Prolonged use can lead to decreased perfusion and 

impaired wound healing, leading to higher chances of 

infection of these ulcers and topical effect of 

vasoconstriction

• Excipients (impurities) found in xylazine preparations 

may contribute as well

• High prevalence of skin ulceration develop over various 

body parts irrespective of IV injection site



Emerging Drug Trends – Xylazine Skin Care

• Clean hands with soap and water or hand sanitizer 

before touching wounds

• Gently wash wound with soap and water or with saline 

at least every 2-3 days

• Put ointment on gauze & place on entire wound. Cover 

with more dry gauze

• Wrap wound with a bandage roll and secure with 

medical tape. Make sure wrap is not too tight

• Cover dressing with ACE bandage wrap or with long 

sleeves/pants if no other option

• Change dressing every 1-3 days. Watch for red flags



Emerging Drug Trends – Xylazine Red Flags

• Fever or chills

• Skin turns dark or black

• Skin is red, hard, & hot to touch

• Thick, smelly yellow or green drainage

• Severe or worsening pain at wound site

• Pain & decreased ability to move joint

• Pieces of tissue falling off

• Exposed bone or tendon

• New numbness

Refer to a Medical Professional!!



Emerging Drug Trends – Xylazine Scheduling

• Tenn. Code Ann. § 39-17-456 (Public Chapter 412 of 2023)

• (a) It is an offense to knowingly possess xylazine.

• (b) It is an offense to knowingly manufacture, deliver, or sell xylazine.

• (c) It is an offense to knowingly possess xylazine with intent to 
manufacture, deliver, or sell xylazine.

• (d) Notwithstanding subsections (a) – (c):
– (1) It is not an offense to possess, manufacture, deliver, or sell xylazine in the 

course of legitimate veterinary practice; and

– (2) It is not an offense to possess xylazine pursuant to a valid prescription from a 
licensed veterinarian;

• (e) As used in this section, “xylazine” means xylazine and any salt, 
sulfate, isomer, homologue, analog, or other preparation of xylazine, 
and any salt, sulfate, isomer, compound, derivative, precursor, 
homologue, analog, or other preparation thereof that is substantially 
chemically equivalent or identical to xylazine.

• (f) A violation of subsection (a) is a Class A misdemeanor; and

• (g) A violation of subsection (b) or (c) is a Class C felony.



Emerging Drug Trends – Nitazenes

• Also known as benzimidazole-opioids. Identified 
nitazenes are Schedule I controlled substances

• Act on opioid receptors and behave similarly to other 
opioid agonists

• Overdoses associated with nitazenes are likely to 
respond to naloxone



Emerging Drug Trends – Nitazenes

• Old things are new again. Originally developed in the 
1950s but has never been marketed for approved use. 

• Not commonly tested for, and prevalence is increasing.

• Reports can be conflicting but many nitazenes are 
thought to be more potent than fentanyl. 



Pathophysiology and 

Treatment of Opioid Use 

Disorder



Pathophysiology – Cycle of Addiction

REWARD

• Dopamine is stimulated to a low to 

moderate level (within the physiologic 

range) by water, food, meaningful social 

interactions, sex, and parenting

• Dopamine is stimulated to a moderate to 

very high level (in the super-physiologic or 

pharmacologic range) by dopamine surge 

(or intoxicating) drugs like opioids, 
stimulants, cannabinoids



Pathophysiology – Cycle of Addiction

WITHDRAWAL

• Modulates negative emotions

• Unease

• Anxiety

• Irritability

• Fight or flight response

• Conducts the release of norepinephrine and 

corticotropin releasing hormone causing 

stress and inhibits dopamine



Pathophysiology – Cycle of Addiction

PREOCCUPATION/ 

ANTICIPATION

• Risks vs. benefits; the ability to apply 

understanding of consequences to certain 

behavior or actions

• Organization of time, money, and other 

responsibilities/priorities

• Over time, circuitry is rewired to prioritize 
drug-seeking behavior and drug use as it is 

‘viewed’ as a life-preserving activity.



Pathophysiology – Cycle of Addiction



DSM-5 – Opioid Use Disorder Diagnostic Criteria

• A problematic pattern of opioid use leading to clinically significant impairment 
or distress, as manifested by at least two of the following, occurring within a 
12-month period:

1. Opioids are often taken in larger amounts or over a longer period than was intended.

2. There is a persistent desire or unsuccessful efforts to cut down or control opioid use.

3. A great deal of time is spent in activities necessary to obtain the opioid, use the opioid, or recover from its 
effects.

4. Craving, or a strong desire or urge to use opioids.

5. Recurrent opioid use resulting in a failure to fulfill major role obligations at work, school, or home.

6. Continued opioid use despite having persistent or recurrent social or interpersonal problems caused or 
exacerbated by the effects of opioids.

7. Important social, occupational, or recreational activities are given up or reduced because of opioid use.

8. Recurrent opioid use in situations in which it is physically hazardous.

9. Continued opioid use despite knowledge of having a persistent or recurrent physical or psychological problem 
that is likely to have been caused or exacerbated by the substance.

10. Tolerance, as defined by either of the followings: *

1. A need for markedly increased amounts of opioids to achieve intoxication or desired effect.

2. A markedly diminished effect with continued use of the same amount of an opioid.

11. Withdrawal, as manifested by either of the followings: *

1. The characteristic opioid withdrawal syndrome

2. Opioids (or a closely related substance) are taken to relieve or avoid withdrawal symptoms.



Let’s Open the Treatment Toolbox

Medications for O
UD



National Academies of Sciences, Engineering, and Medicine

https://nap.nationalacademies.org/catalog/25310/medications-for-opioid-use-disorder-save-lives



National Academies of Sciences, Engineering, and Medicine
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National Academies of Sciences, Engineering, and Medicine
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National Academies of Sciences, Engineering, and Medicine



MAT Medications

(Wyatt, 2017)



Medication-Assisted Treatment

• Approved medications:



Medication-Assisted Treatment (MAT)

Purpose of MAT for OUD
• Allow reestablishment of homeostasis of the reward pathways in the 

brain away from substances

• Restore emotional and decision-making capacities

• Control symptoms of opioid withdrawal (agonists)

• Suppress opioid cravings

• Block the reinforcing effects of ongoing opioid use

• Promote and facilitate patient engagement in recovery-oriented 
activities

• Coupled with behavioral interventions

– Enhance the salience of natural, healthy rewards

– Reduce stress reactivity and negative emotional state

– Improve self-regulation

– Increase avoidance of relapse triggers



Medication-Assisted Treatment (MAT)

Goal of MAT for OUD
• Reduce mortality

– All cause and drug-related

• Reduce associated morbidity

– Transmission of blood-borne viruses

– Infectious complications from IV drug use

• Reduce and/or discontinue opioid use

• Increase retention in addiction treatment

• Improve general health and well-being

• Reduce drug-related crime

• INCREASED CONNECTIONS AND POSITIVE RELATIONSHIPS!!



Common Misconception with MAT

“Maintenance opioid agonists is just switching 
addictions and patients should not be on them 
long term”

• Research on maintenance treatment demonstrated:
– Normalization of functioning
– No euphoric, tranquilizing, or analgesic effects
– No change in tolerance levels over time
– Effectiveness when administered orally
– Relief for opioid craving
– Minimal side effects
(Refer to DSM-5 OUD Diagnostic Criteria – Symptoms of OUD are not 
present when using medications appropriately and are engaged in 
recovery)

• Research on forced tapering demonstrated
– Significant rate of relapse
– Increased risk for drug overdose



Common Misconception with MAT

VA Clinician’s Guide to Identification and Management of Opioid Use Disorder. VA 
Academic Detailing Service 2016



Stigma



MAT - Methadone



MAT- Methadone History



MAT- Methadone

L. M. Gunne and L. Gronbladh, “The Swedish methadone maintenance program: a controlled study,” 

Drug Alcohol Depend., vol. 7, no. 3, pp. 249–256, Jun. 1981.



MAT- Methadone History

Federal Regulations – 21 CFR 1306.07

• (a) A practitioner may administer or dispense directly (but not prescribe) a narcotic 

drug listed in any schedule to a narcotic dependent person for the purpose of 
maintenance or detoxification treatment if the practitioner meets both of the following 
conditions:

• (1) The practitioner is separately registered with DEA as a narcotic treatment program.

• (2) The practitioner is in compliance with DEA regulations regarding treatment qualifications, 
security, records, and unsupervised use of the drugs pursuant to the Act.

• (b) Nothing in this section shall prohibit a physician who is not specifically registered to 
conduct a narcotic treatment program from administering (but not prescribing) 
narcotic drugs to a person for the purpose of relieving acute withdrawal symptoms 
when necessary while arrangements are being made for referral for treatment. Not 
more than one day's medication may be administered to the person or for the 
person's use at one time. Such emergency treatment may be carried out for not more 
than three days and may not be renewed or extended.



MAT- Methadone History

Federal Regulations – 21 CFR 1306.07 (continued)

• (c) This section is not intended to impose any limitations on a physician or authorized 

hospital staff to administer or dispense narcotic drugs in a hospital to maintain or 
detoxify a person as an incidental adjunct to medical or surgical treatment of 
conditions other than addiction, or to administer or dispense narcotic drugs to 
persons with intractable pain in which no relief or cure is possible or none has been 
found after reasonable efforts.

• (d) A practitioner may administer or dispense (including prescribe) any Schedule III, IV, 
or V narcotic drug approved by the Food and Drug Administration specifically for use 
in maintenance or detoxification treatment to a narcotic dependent person if the 
practitioner complies with the requirements of §1301.28 (DATA Waiver) of this chapter.

Special note: As of 2023, the DATA Waiver has been removed



MAT - Methadone

• Can only be used to treat OUD in an Opioid Treatment Program (OTP).

• OTPs are required to be federally certified by SAMHSA, separately 
registered by the DEA, accredited by the Joint Commission or CARF, 
and licensed by the TDMHSAS. A certificate of need from Health 
Facilities Commission is required to open a new OTP.

• Patients are initially required to attend the clinic daily to get a dose of 
medication, counseling, drug screens, etc. Attendance and frequency 
of services are decreased with time and compliance in treatment.

• Recent changes in 42 CFR Part 2 regulations will soon allow for 
methadone reporting in the CSMD.

• “Reporting is permissible if it is required by the state”



MAT - Methadone

• There are currently 22 licensed OTPs in TN



MAT - Methadone

Methadone Resources

• 2015 Federal OTP Guidelines

• SAMHSA’s TIP 63

• American Society of Addiction Medicine’s (ASAM) National Practice 
Guideline For the Treatment of Opioid Use Disorder



MAT - Buprenorphine



MAT- Buprenorphine History

• Originally discovered in 1966 and was almost immediately studied 

for its usefulness in addiction treatment

• Landmark paper in 1979 by Donald Jasinski first published its use for 

addiction

• Jasinksi notes the buprenorphine ‘less toxic than methadone’ and 

‘appears to have the advantage of both methadone and naltrexone 

but without the major disadvantage of each



MAT- Buprenorphine History



MAT - Buprenorphine

• First drug for office-based opioid treatment (OBOT) under the Drug 
Addiction Treatment Act (DATA) of 2000 
• Allows prescriber to prescribe CIII-CV substances approved for addiction 

outside of an OTP

• Must obtain a DATA waiver. The waiver ID is same as DEA # but begins 
with an “X”

• Providers are limited in the number of patients they can treat using 
their DATA waiver. Providers are limited to treating either 30, 100, or 
275, patients depending on the time they have had the waiver, level of 
training, or working in a qualified practice setting.



MAT - Buprenorphine

• On December 29th, 2022, President Biden signed the Consolidated 
Appropriations Act (CAA) of 2023. The CAA incorporated the 
Mainstreaming Addiction Treatment Act of 2021 (MAT Act) that 
removes the DATA Waiver

• SAMHSA and the DEA published initial guidance on January 12th , 
2023, announcing that the DATA Waiver program has ended and, 
effective immediately, the DATA Waiver is no longer required to 
prescribe buprenorphine for Opioid Use Disorder (OUD).

• At the federal level, buprenorphine may be prescribed like any 
Schedule III controlled substance. At the State level, multiple 
restrictions still exist.

https://www.tn.gov/content/dam/tn/mentalhealth/documents/Public_Guidance
_DATA_Waiver_Removal_2.27.23.pdf

https://www.tn.gov/content/dam/tn/mentalhealth/documents/Public_Guidance_DATA_Waiver_Removal_2.27.23.pdf
https://www.tn.gov/content/dam/tn/mentalhealth/documents/Public_Guidance_DATA_Waiver_Removal_2.27.23.pdf


MAT - Buprenorphine

Subutex – Buprenorphine
Suboxone – Buprenorphine/Naloxone

• Naloxone is added to buprenorphine as an abuse-deterrent
mechanism to deter IV use, although it does not deter misuse by oral
route and some may still inject it.

• Although patients are frequently instructed by physicians to take
partial films, the manufacturer instructs to take whole

• Currently, state law prohibits prescribing buprenorphine mono
product to anyone unless they’re pregnant, nursing, or allergic or
have an adverse reaction to naloxone



MAT - Buprenorphine

Monthly Injectable Buprenorphine (Sublocade)

• Must complete a 7-day dose adjustment with the 
transmucosal form of buprenorphine first

• Recommended dose is 300mg for the first two monthly 
injections then 100mg monthly thereafter (minimum of 
26 days in between doses).

• Includes a strict REMS program with limited distribution. 
A patient cannot be in possession of medication in the 
syringe.  Fatal if used intravenously.



Buprenorphine Dispensing

2020 Buprenorphine Report – Tennessee Department of Health Office of Informatics and Analytics



Select Buprenorphine Laws

• OBOT Licensure: Facilities that prescribe buprenorphine 
to > 25% of its patients, or > 150 patients, require an 
OBOT license from TDMHSAS

• Nurse practitioners and physician assistants are 
restricted from prescribing buprenorphine unless it is at 
an OBOT, FQHC, or CMHC

• Buprenorphine prescribers cannot accept cash as 
payment, unless it is for a copay or coinsurance 

• All TennCare enrollees must be treated by a provider that 
accepts TennCare

• Buprenorphine cannot be prescribed by telehealth unless 
it is an OBOT, FQHC, CMHC, or a provider in TennCare’s 
BE-SMART network



MAT - Buprenorphine

Buprenorphine Resources

• Tennessee Nonresidential Buprenorphine Treatment Guidelines

• Tennessee Department of Health’s 2020 Buprenorphine Report

• SAMHSA’s TIP 63

• American Society of Addiction Medicine’s (ASAM) National Practice 
Guideline For the Treatment of Opioid Use Disorder



Buprenorphine vs. Methadone Comparison



MAT - Naltrexone



Vivitrol – Naltrexone Injection

• Approved for alcohol and opioid dependence

• Administered as a 380mg/4mL IM injection monthly.  Must 
use included needle

• Patients must be free of opioids for 7-10 days to prevent 
precipitating withdrawal.  Verify with UDS.  

• Provides an additional challenge if acute pain management 
is needed = Should use regional analgesia or non-opioid pain 
relievers.

MAT - Naltrexone



MAT Summary

• There has never been a more important time to use all 
the tools in the treatment tool belt

• Medications for opioid use disorder can help a patient 
stabilize and assist in the broader treatment of OUD but 
are not used often enough, even after an overdose event

• Buprenorphine and methadone are considered 1st line 
options, with naltrexone being a close second in certain 
settings. 

• In the real world, the best treatment is the one that 
patients and providers agree on and the patient has 
access to.



QUESTIONS?

Wesley.Geminn@tn.gov

Work cell: (901) 356-1914

mailto:Wesley.Geminn@tn.gov

