< Fentanyl, Xylazine, and
@ Kratom Updates

’@’\\ A
S ugust 27/, 2026
Dr. Annette Percy
Mental Health Clinical Pharmacist Practitioner
Department of Veterans Affairs

Universityofldaho ProiectQ
None of the planners or presenters for this educational activity have relevant financial relationship(s) to disclose with ineligible companies whose IS)ch;)ol _Of Health and Medical ECHO
.| Professions

primary business is producing, marketing, selling, re-selling, or distributing healthcare products used by or on patients




Disclosures

 No financial disclosures

* The information on these slides and content were generated by me and are
not the opinion of the VA or endorsed by the VA

Universityofldaho PN
School of Healtgd Medical EC H O
Professions




Learning Objectives

Review the pharmacologic profiles of kratom,
xylazine/medetomidine, and fentanyl

Recognize use of these substances and determine
management of dependence, withdrawal, and toxicity







Fentanyl

m Potent synthetic opioid analgesic; full mu-opioid receptor (MOR)
agonist

m Approved human uses: anesthesia, severe/breakthrough cancer
pain in opioid-tolerant patients (Duragesic®, Actiq® Sublimaze®, others)

m Fentanylis a DEA Schedule Il controlled substance, in contrast with
xylazine, which is not scheduled

m Roughly 50 to 100x more potent than morphine; ~100 mcg = the
analgesia of ~10 mg morphine

m lllegally manufactured fentanyl (IMF) drives the illicit synthetic-
opioid supply

m Used as an adulterant in heroin, cocaine, methamphetamine, and
counterfeit pills, often unknowingly

m Highly lipid soluble, so it rapidly crosses the blood-brain barrier
(rapid onset)

Sources: DEA Drug Fact Sheet; NIOSH/CDC; StatPearls (NIH)

POTENCY AT A GLANCE

50-100x

more potent than morphine

~100 mcg

% analgesia of ~10 mg morphine

Schedule ll

DEA-controlled substance
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Relative Opioid Potency (vs. Morphine)

APPROXIMATE POTENCY CLINICAL IMPLICATIONS

m  Morphine: reference standard (1x)
m Heroin: roughly 2 to 5x morphine

m Oxycodone: ~1.5x morphine

m Hydromorphone: ~5 to 7x morphine
m Fentanyl: ~50 to 100x morphine

m Carfentanil: ~10,000x morphine (~100x fentanyl)

Egipotency is approximate, source-dependent ratios for teaching context,
not equianalgesic dosing conversions for prescribing.

Sources: DEA; Tennessee Poison Center; StatPearls (NIH)

Potency compresses the gap between an active and a
lethal dose

lllicit product is unevenly mixed, so dosing is
unpredictable

Fentanyl lethal at ~2 mg; carfentanil active at microgram
amounts

Higher potency can mean more naloxone and longer
monitoring

Figures are approximate and vary by source, route, and
study
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Carfentanil & Other Fentanyl Analogs

Carfentanil: a veterinary tranquilizer for large animals, with no

approved human use; roughly 10,000%x morphine and ~100x fentanyl

¢ Increasingly pressed into counterfeit pills, not just powder; even a single pill can be
fatal

e CDC reported carfentanil-involved deaths rose about 7x from 29 (Jan—Jun 2023) to 238
(Jan-Jun 2024)

Other analogs seen in the supply: acetylfentanyl (~15x morphine),
acrylfentanyl, furanylfentanyl, cyclopropylfentanyl, 3-methylfentanyl,
and others

Detection gap: standard fentanyl immunoassays and many test

strips may not reliably detect carfentanil or all analogs; confirmatory
testing is often required

Management is unchanged: naloxone plus supportive care, but
expect repeat/higher naloxone doses and prolonged monitoring given
extreme potency

Analogs may be present
without the user’s knowledge
and may evade routine

screening. When in doubt,
treat the opioid toxidrome
and support the airway.

Sources: DEA (2016; 2025); CDC MMWR; Tennessee Poison Center
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Opioid-related overdose deaths increased 4-fold from 1999 to 2020

Age-adjusted opioid-related overdose deaths,?
1999-2015

Prescription opioid
overdose deaths

Deaths per 100000
~

Illicit opioid overdose deaths

1999 2001 2003 2005 2007 2009 2011 2013 2015

Year
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202310 2024 ... Some better (?) news

Figure 4. Age-adjusted rate of drug overdose deaths involving opioids, by type of opioid: United
States, 2023 and 2024

25

Deaths per 100,000 standard population

22.2

Synthetic opioids
other than methadone
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Natural and
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1
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https://www.cdc.gov/nchs/data/databriefs/db549.pdf
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Fentanyl: Risk and Concern

Illegally made fentanyl (IMF) is the leading cause of U.S. overdose deaths and a persistent national threat
Providers must recognize the threat and know how to support patients who may be exposed

Overdose presents as the classic opioid toxidrome, but faster and more severe due to potency
Potentiates other CNS depressants (benzodiazepines, alcohol, xylazine, other opioids)

Among 2023 overdose deaths, ~69% involved synthetic opioids other than methadone (mainly IMF)
Provisional CDC data: ~24% decline for the 12 months ending Sept 2024 (~87k vs ~114k)

As little as ~¥2 mg can be lethal depending on tolerance and body size (DEA estimate)
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Physiologic Effects of Fentanyl in Humans

EFFECTS INCLUDE TIMING & CONSIDERATIONS

m Slowed/shallow breathing (respiratory depression), the primary
cause of death

m Bradycardia, hypotension

m Sedation, reduced consciousness, coma

m  Pinpoint pupils (miosis), may dilate with hypoxia
m  Euphoria, analgesia

m  Muscle/chest-wall rigidity ("wooden chest")

m  Nausea, vomiting, itching; ileus

Onset can be rapid (within minutes), esp. IV/inhaled/insufflated

Duration comparatively short, but depot effects (commercially
available patch, body reservoirs) can prolong toxicity

Effects intensify with other substances
Not associated with xylazine-type necrotic wounds

If wounds present, assess for co-occurring xylazine exposure
(more on this later)

Onset can be rapid (minutes); potency means the margin between a euphoric dose and a fatal one is very narrow.

Sources: NIOSH/CDC; DEA; StatPearls (NIH)
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Fentanyl: Routes and Detection

FORMULATIONS & ROUTES DETECTION

m Pharma: transdermal patch, transmucosal lozenge/film, m Standard immunoassay opioid screens may NOT detect
injectable, nasal spray fentanyl
m lllicit: powder (white/off-white) m Dedicated assays / LC-MS/MS often required to confirm
m Pressed into counterfeit pills mimicking legitimate Rx m Short half-life & rapid redistribution complicate windows
m  Mixed into heroin, cocaine, methamphetamine m Fentanyl test strips are commercially available (harm
reduction)

m Routes: IV, IM, intranasal, inhaled/smoked, oral
m Test strips may miss some fentanyl analogs
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Fentanyl Withdrawal: Symptoms & Management

m Symptoms: anxiety, agitation, insomnia, muscle aches, sweating,
lacrimation/rhinorrhea, dilated pupils, nausea/vomiting, diarrhea,
cramping, craving

m Generally not life-threatening, but severe discomfort drives return to
use

m MOUD is first-line: buprenorphine, methadone, naltrexone (relapse
prevention)

m Buprenorphine caution: high fentanyl body burden raises precipitated
withdrawal risk

— Consider timing, low-dose ("micro") induction, or delayed induction

m Recent fentanyl use may need adjusted strategies (fentanyl can persist
~24 to 72 h)

m Treat symptoms early; use adjunctive supportive medications as needed

Sources: VA / SAMHSA MOUD guidance (template); StatPearls (NIH)

KEY DISTINCTION

Fentanyl lingers in body
tissue; body burden can
persist 24—72 hours, raising

precipitated-withdrawal
risk with standard-dose
buprenorphine
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Fentanyl Intoxication & Overdose

m Presents with respiratory depression, sedation/altered
consciousness, and miosis; may progress to hypoxia, bradycardia, NALOXONE QUICK SUMMARY
hypotension, cardiac arrest, death

m Naloxone is the reversal agent, so give promptly for suspected 1 = 3 mln

opioid overdose :
IV onset of action

m Potency may require repeat or higher naloxone doses; IV onset
1to 3 min

Be ready to redose

m Supportive care first-line: airway, ventilation/oxygenation, Fentanyl's potency can outlast a single
resuscitation as needed dose of naloxone.

m Monitor for re-narcotization, since naloxone may wear off
before fentanyl does Extend observation — watch for re-

narcotization after wake-up.
m Consider co-involved substances (xylazine, benzodiazepines,
stimulants); naloxone won’t reverse non-opioid components

Sources: NIOSH/CDC; DEA; SAMHSA



Fentanyl Summary Points

Potent synthetic mu-opioid agonist; leading driver of U.S. opioid overdose death, and tiny
amounts can be fatal

Increasingly found as an adulterant, including in counterfeit pills, often unknowingly

Give naloxone for any suspected opioid overdose; repeat/higher doses plus prolonged

monitoring

MOUD (buprenorphine, methadone, naltrexone) works; mind precipitated-withdrawal risk after
recent fentanyl use

Standard opioid immunoassays may miss fentanyl; dedicated testing plus test strips aid diagnosis
& harm reduction

Universityofldaho PN
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Xylazine

Non-opioid tranquilizer (sedative, anesthetic, muscle relaxant, analgesic)

Used in veterinary medicine (Rompun ® others) = no approved human use

Structural analog to clonidine (a2-adrenergic receptor agonist)

Xylazine is not listed as a controlled substance

Used as an adulterant in fentanyl, heroin, cocaine and methamphetamines
Presence in the drug supply is likely underreported and under-identified

Referred to as “tranq” or “tranq dope”

Effects are thought to enhance, prolong, or modify euphoric effects of opioids

Xylazine: What Clinicians Need to Know (2023) Universitycfidaho
Field Review. U.S. Dept of Veterans Affairs VA School of Health and Medical

Professions
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Xylazine: Risk and Concern

Fentanyl combined with xylazine was designated as an emerging
threat to the United States in April 2023

Critical for providers become aware of emerging threat and how to
support Patients who may be exposed to xylazine

Xylazine intoxication and opioid overdose present similarly 2
Xylazine is NOT an opioid

Can potentiate the effects of other CNS depressants (e.g., fentanyl,
heroin, benzodiazepines, alcohol) and increase risk of respiratory
depression and overdose

Full scope in overdose deaths is unknown = research indicates that
it has been linked to overdose deaths, with the largest impact on
states in the Northeast

From 2015 to 2020, xylazine was involved in 25.8% of drug overdose
deaths in Philadelphia, 19.3% in Maryland, and 10.2% in
Connecticut.

Xylazine: What Clinicians Need to Know (2023) Field Review. U.S. Dept of Veterans Affairs VA Academic Detailing Service

Administration

Biden-Harris Administration
Designates Fentanyl Combined with
Xylazine as an Emerging Threat to the
United States

[ ] » ONDCP » BRIEFING ROOM » PRESS RELEASES

Xylazine’s growing role in overdose deaths nationwide prompts Administration

to make this designation for the first time in U.S. history
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Physiologic Effects of Xylazine in Humans

Effects include: Skin and tissue wounds

e Slowed breathing ¢ Independent of injection site or route of administration
Bradycardia, hypotension e Can worsen quickly
Loss of consciousness and physical sensation Can become severely infected

Constricted pupils May be slow to heal
Amnesia Look for skin lesions or abscesses. If found, refer

Little is known about the health effects of chronic promptly to medical services or wound care
xylazine exposure
e Skin ulcers, abscesses, lesions 2 2 2>

The effects of xylazine can be rapid (within minutes) and
last 8 hours or more, depending on the dose, route of
administration, and if mixed with other substances

Universityofldaho
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Xylazine: Routes and Detection

Formulations and Routes of . .
S : Xylazine Detection
Administration

e Available in a liquid form for veterinary e Currently, VA immunoassay toxicology
use screens do not include tests for

e Can be dried into white or brown xylazine
appearing powder e Short half-life of 23-50 minutes and

e Xylazine powder can be easily mixed rapid elimination from the body may
with other powders and pressed into make it difficult to detect
pills e Xylazine test strips currently

e Routes of administration include commercially available

intravenous, intramuscular,
intranasal, and oral
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Xylazine Withdrawal Symptoms and Management

Symptoms may include
anxiety, depression,
nervousness/agitation,
dizziness, shivering, nausea
or vomiting, increased heart
rate, and severe hypertension

Higher doses of
buprenorphine or methadone
may be needed to adequately

manage withdrawal
symptoms

Xylazine withdrawal may need

to be managed
simultaneously with opioid
withdrawal

Treat opioid withdrawal early
with opioid withdrawal
management strategies

Xylazine: What Clinicians Need to Know (2023) Field Review. U.S. Dept of Veterans Affairs VA Academic Detailing Service

Xylazine withdrawal managed
by alpha-2 agonists + meds
for agitation if needed

Strategies may need
adjustment in the context of
recent fentanyl use (e.g., 24-

48 hours)
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Xylazine Intoxication and Overdose

Xylazine Intoxication/Overdose: Presentation and Management

¢ [ntoxication/overdose will present with respiratory depression, hypotension, and altered
consciousness, may lead to cardiac arrest

* There is no approved agent for xylazine reversal in humans

e Naloxone should be administered for respiratory depression, as xylazine and fentanyl is
the combination found most often in the illicit drug supply

e Supportive care is first line recommended, including airway and blood pressure
monitoring and other resuscitation efforts as needed

s XYlazine-related wounds

e Monitor for skin lesions or abscesses that may require wound care

e Typically begin as red pinpoint blisters = untreated can develop into deeper and larger
wounds

e Farly treatment is essential

Universityorldaho Proiect
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Xylazine Summary Points

Xylazine is a potent CNS depressant increasingly found as an N

adulterantin the illicit drug supply that increases the risk of |
respiratory depression and fatal overdose )\

Naloxone should still be given in any suspected, overdose, including
xylazine-involved overdoses

Regardless of injection site or route of administration, xylazine can
quickly cause severe skin wounds (e.g., necrotizing soft tissue
infections) that require referral to medical services or wound care

Not all laboratories are currently able to test for xylazine;
Commercially available test strips exist and are sometimes included
in harm-reduction programs

Universityofildaho BF#Z o= 3
School of Healt.htZM Medical 4 EC H O
Professions

Xylazine: What Clinicians Need to Know (2023) Field Review. U.S. Dept of Veterans Affairs VA Academic Detailing Service



)R VETERINARY USE ONL

E M ITIONE ACE \/
-RILE MULTIPLE DOSE VIAL

Net Contents: 10 mL




Medetomidine is a veterinary anesthetic drug with potent sedative

effects

Medetomidine

e Developed by Orion Pharma and launched in 2007

e Racemic mixtures of two stereoisomers, levomedetomidine and
dexmedetomidine (alpha-2 adrenergic agonist)

Medetomidine * In U.S., approved for dogs as procedural sedative, distributed by Pfizer Animal

Health
N
| \> Medetomidine is an emerging illicit drug adulterant
N
" e Potent sedative effects used in combination with illicit substances, most often opioid-

based (e.g., fentanyl)

e Similar to xylazine, but much more potent
N N e First detected in U.S. illicit drug supply in 2022
D D
N N Unclear supply sources to date

H

Levomedetomidine Dexmedetomidine

e Currently unclear whether sedative is diverted from medical supply or if
medetomidine compounds are being formulated illegally from precursor
chemicals

e Restricting access to prescription (medetomidine or dexmedetomidine) would
have negative impacts on legitimate human and animal medical practice

Universityofldaho
Walton SE, Krotulski AJ. Medetomidine — An Emerging Adulterant of Concern. NPS Discovery Webinar Series — 7/11/2024. Accessed at: pratestons e ECHO
https://www.cfsre.org/images/Presentations/Medetomidine_ NPSD_Webinar_Series_Walton_and_Krotulski.pdf



https://www.cfsre.org/images/Presentations/Medetomidine_NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Medetomidine Fast Facts

|

Sedator®
Prescription e Medetomidine: Medetor ® Sedator ®, Domitor ® (Veterinary) 1.0 mg/ml_ | : .
Names: ¢ Dexmedetomidine: Precedex ™ (human) Dexdomitor © (Veterinary) Solution for injection '
Forcatsanddogs |
Medetomidine
hydrochloride Lo~ '
Sedator®
: : 1.0 mg/ml
Nonmedical * “Tranqg” (short for tranquilizer, often used for xylazine containing products) a \ 'ir""“,,u. na
Brands and/or « Selektope ® product is free-base form used in marine paint for antifouling 3 J e i)
. . .. '- ,,."n"\o#‘
Street Names: (marine biocide) o ”Q pochiBlS
foml ——

e Often supplied as hydrochloride salt (medetomidine hydrochloride),

How crystalline white solid that can be administered with sterile water

supplied:

¢ |njection combinations for wildlife sedation (BAM)

e Combination of a2 agonists with opioids believed to increase sedative effects;
users may perceive as a better or more potent product

e Co-detected substances on laboratory samples of drug materials include
fentanyl (and analogs), morphine, xylazine, diphenhydramine, caffeine,

Misuse or
adulteration:

tetracaine, heroin, nitazines

Availability / e Commercial: Veterinary supply, Hospital supply
Marketing: * Bulk laboratory chemical purposes




Mechanism of Action / Pharmacokinetics

Selective alpha-2

adrenoreceptor
agonist

¢ Anesthetic and
sedative
properties

e Activation of G-
proteins by alpha-
2areceptorsin
brainstem =
inhibition of NE
release

¢ Activation of
alpha-2b
receptorsin
peripheryresultin
vasoconstriction

Medetomidine

* Racemic mixture
of two
stereoisomers

* ~50% potency of
dexmedetomidine

¢ \eterinary use
(Domitor®)

Levomedetomidine

¢ Inactive
enantiomer, mild
sedative and
analgesic

* Not used alone or
prepared as single
agentin veterinary
or human
medicine

Dexmedetomidine

¢ Active enantiomer,
potent alpha-
2agonist at both
pre- and post-
synaptic sites in
CNS and PNS

* Precedex™
(human) used IV
sedative and
anesthetic;
Dexdomitor®
(veterinary)

Route:

e M, IV, SubQ,
SL/Buccal

Walton SE, Krotulski AJ. Medetomidine — An Emerging Adulterant of Concern. NPS Discovery Webinar Series —7/11/2024. Accessed at:
https://www.cfsre.org/images/Presentations/Medetomidine_ NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Half-Life (Dex):

*|M-281+/-177
minutes

¢ |V-Approxupto 3
hours (prolonged
in hepatic
impairment)
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https://www.cfsre.org/images/Presentations/Medetomidine_NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Medetomidine vs. Xylazine

Medetomidine is ~200x more potent
and 10x more selective at

alpha-2 adrenoreceptor
than xylazine

Walton SE, Krotulski AJ. Medetomidine — An Emerging Adulterant of Concern. NPS Discovery Webinar Series —7/11/2024. Accessed at:

https://www.cfsre.org/images/Presentations/Medetomidine_NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Medetomidine

9ee

Xylazine

N

| >

N
H

Professions
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https://www.cfsre.org/images/Presentations/Medetomidine_NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Pharmacologic Actions

Cardiovascular effects Respiratory Effects Side effects: Reversal

e Dose-dependent sedation e Effects in dogs can be

e Analgesia reversed using IM
atipamezole (distributed
as Antisedan®, Pfizer
Veterinary Health)

Synthetic alpha 2-
adrenergic antagonist,
competes for binding
sites; not studied in
humans

e |nitial short-lived e Decreased respiratory
hypertension (marked rates and overall
peripheral respiratory depression
vasoconstriction) e At high doses, hypnotic or
followed by dose- anesthetic effects,
dependent hypotension spontaneous muscle
and bradycardia contractions

¢ |[ncreased chance of
arrythmias

e Anxiolysis
e Muscle relaxation

. - . . . . Universityofldaho
Walton SE, Krotulski AJ. Medetomidine — An Emerging Adulterant of Concern. NPS Discovery Webinar Series — 7/11/2024. Accessed at: School of Health and Medical
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https://www.cfsre.org/images/Presentations/Medetomidine_NPSD_Webinar_Series_Walton_and_Krotulski.pdf

Toxicity, Dependence, and Withdrawal

* Signs of Toxicity: Complicated Presentation
* Respiratory depression * Similar to warnings with xylazine, concomitant use of medetomidine
* Hypnotic/anesthetic effects with cocaine, opioids, or a combination may potentiate or prolong
. the effects of these drugs, which can lead to adverse consequences

* Mydriasis

* Hypothermia Toxicity Management

 Spontaneous muscle e Medetomidine/dexmedetomidine over-exposure should be treated
contractions with supportive respiratory care and management of blood pressure

* Bradycardia Reversal?

* |nitial hypertension
followed by prolonged

e Medetomidine does not respond to naloxone. however, naloxone
) administration is recommended inillicit drug exposure because
hypotension medetomidine is almost always found in combination with opioids

* Alpha 2 agonist reversal/blocking agent (atipamezole) administration
not studied in humans, not recommended. Use supportive care

| . idi Universityofldaho Priec
Toxic Adulterant Alert: Medetomidine/Dexmedetomidine. CFSRE December 2023. Accessed at: School of Health and Medical ECHO

https://www.cfsre.org/images/content/reports/public_alerts/Medetomidine_Public_Health_Alert__ Final.pdf Professions



https://www.cfsre.org/images/content/reports/public_alerts/Medetomidine_Public_Health_Alert__Final.pdf

Medetomidine Summary Points

Medetomidine is an a2-adrenergic agonist used in veterinary sedation that has been
increasingly found in illicit drug supply, used to enhance effects of opioids

Significantly more potent than xylazine

Use is associated with severe risk of heightened sedation and profound bradycardia

Supportive care is essential for cardiovascular and respiratory toxicities

Naloxone administration crucial given concomitant opioid use

Universityofldaho
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Kratom
and 7-OH

Mitragyna speciosa
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Kratom (Mitragyna speciosa)

Species: Mitragyna speciosa

¢ Biologically active alkaloids:
* Mitragynine 66%
e Paynantheine 9%
® Speciogynine 7%
e 7-hydroxymitragynine 2% **
e Speciophylline 1%

Appearance leaf form: See right

¢ Mitragynine isolated: white amorphous powder, soluble in ETOH, chloroform, acetic acid
* Drank as tea, liquid extract, powder in capsules

¢ Tree reaches heights of 50 feet; spread of 15 feet
e Member of the Rubiaceae family (Coffee!)

Common names: Kratom, thang, kakuam, thom, ketum, biak

Swogger M, et al. Drug & AlcDep. 2016.
DEA Drug Fact Sheet: Kratom



Uses of Kratom

Green Vein

05 e

Gentle stimulation
Better concentration
Mood lifting

°

A Owzet:

20 to 40 minutes
C) Deratiow:

Up to 8 hours

Swogger M, et al. Drug & AlcDep. 2016.

DEA Drug Fact Sheet: Kratom
Image: vietrealm.com

Red Vein

\‘

@ Effects:

Pain killing
Sedating / Relaxing

Insomnia

°
P Onget:

20 to 40 minutes

) Daration:

5 hours

White Vein

N

N ,/
- —

e

§F) Eee:

High energy
Better productivity
Help with depression

°
pAY Owget:

20 to 40 minutes

(7) Dearation:

3 to 5 hours

Multiple varying use rationales:

. Analgesia, anxiolysis, attenuation of opioid
withdrawal symptoms, weight loss, energy, sleep

Routes of administration:
* Oralingestion

* Leaves are dried or powdered, crushed and then
smoked, brewed with tea, or placed in gel capsules,
tablets, extracts

* Kratom leaf may be chewed

Different colors of veins on leaves has perceived
benefits/differing potencies per users

Purchased over internet and in smoke shops,
gas stations, tea shops, bars, other boutique
shops

* Chopped leaves, capsules, compressed tablets,
concentrated extracts

Universityofldaho PN
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http://vietrealm.com/asiarealm/index.php?topic=8232.0

Examples of Kratom Commercially Available Products

Y

NG

LQUID KRATOM  NGDOM KRATOH

w—PREMIU 1) ==

KRATOM

ANy

EXTRACT

The
| atom
 Company

Extracts

10ml Liquid Kratom Extract

SOULFUL 'HERBALS

KRATOM

FOR BOTANICAL USE ONLY. NOT FOR SALE TO MINORS.
IF ENCAPSULATED, CAPSULES ARE USED AS CARRIERS OR CONTAINERS
STRICTLY TO FACILITATE THE HANDLING OF POWDERED KRATOM.

DISTRIBUTED BY SOULFUL HERBALS LLC HOLLYWOOD, FL
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e Shorthand of 7-

e Leaf/powder

e Contains dozens of alkaloids with
the two primary being mitragynine
and 7-hydroxymytragynine (7-OH)

* When someone uses whole
kratom powder, they are getting a
complex mixture with relatively
modest 7-OH exposure
comparatively (to sole extract
use)

e Partial agonist at mu-opioid
receptors, weaker binding than
classical opioids

e Acts on adrenergic, serotonin,
and dopamine receptors, which
contributes in part to its stimulant
effects at low doses

e Metabolized in the body into 7-
OH, therefore some of kratom
opioid agonistic effects via
conversion

hydroxymitragyinine

¢ Present in kratom leaf in very

small amounts: 2% of naturally
occurring alkaloid

Highly potent Full or near-full mu-
opioid agonist = significantly

more potent than morphine at the
receptor level by some estimates

Responsible for most of the
stronger opioid-like effects
(analgesia, sedation, euphoria,
respiratory depression risk)

Has become available as an
isolated/concentrated extractin
products sold at gas stations and
smoke shops

Universityorldaho Proiect
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Behind the bar, Carlee Palermo, 25, keeps the kratom coming. She says she
drinks the tea to help with a degenerative condition in her spine: "It
completely took away my back pain.’

The customers tonight at Kavasutra say they aren't aware of anyone who has
been harmed by kratom. Then Palermo spills a little tea: Many of the people
who come to the bar are in recovery from substance abuse.

Asked whether kratom helps with that, she says, "One hundred percent. It's
done nothing but help anvbody that I've seen.”

Universityofldaho Py
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Healthy Lifestyle

Consumer health

Users swear by kratom for mood enhancement and fatigue reduction, but
safety issues and questions about its effectiveness abound.

If you read health news or visit vitamin stores, you may have heard about kratom, a
supplement that is sold as an energy booster, mood enhancer, pain reliever and
antidote for opioid withdrawal. However, the truth about kratom 1s more complicated,
and the safety problems related to its use are concerning.

Nearly 2 million people aged 12 and older used kratom within
the past year, according to a 2022 federal estimate

Project

https://www.mayoclinic.org/healthy-lifestyle/consumer-health/in-depth/kratom/art-204021717?p=1 UnlverSItyofIdaho &q_H()®

School of Health and Medical
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Pharmacologic Effects

* Onset: within 5-10 minutes
e Duration: 2to 5 hours

* Dose-dependent effects:

Low doses = stimulant-like (1-5 grams)

e Stimulant effects, increased alertness, physical
energy, talkativeness

High doses = opioid-like (>5 grams)

e Sedation; Euphoria
e 630¢g dose = drug-liking of 5mg IV morphine

 Adverse Effects

* Nausea, itching, sweating, dry mouth, constipation, increased urination,
tachycardia, vomiting, drowsiness

* Anorexia, insomnia, hepatotoxicity, hallucinations with high potency

extracts or chronic use Universitvorldaho
Schaoll\!f Heal:g]:{’ledical EC H O®
Professions




© The begining

The stimulating and mode boosting
effects are subtle but noticaeble

Mild ©

© Moderate

In this level there is a balance between
stimulation,euphoria,sedation and pain killing
effects

KRATOM
DOSE GUIDE

Strong ©

The effects are sedative,euphoric and
very analgesic.

© Very strong

Most people cant handle this stage.
The sedative effects are substantial
and the euphoria can cause hallucinations

[ Universityorldaho
. H School of Health and Medical
Images: Nootroholic.com P:ofoe(;s;nsea and Medica
https://images.app.goo.gl/kvbHpYrjoked4Y2TX6
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Non-Opioid
Activity

PharmaCOlogiC * a-2 adrenergic
. agonism
ACtlon * Potential 5HT2a-

related action

Kratom
alkaloids
(>40 types)

Opioid
Pharmacology

e MG and 7-OH-MG
bind to OR

* MOR>DOR & KOR

COX-2 mRNA
inhibition

Universityosldaho Froieet
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Pharmacokinetics

* |n vitro, kratom extract was found to inhibit the
following CYP P-450 isoenzymes:

* Using CYP system to boost effects via the “4 x
100” cocktail (common in adolescent
population in Thailand):

 Kratom leaves are boiled and mixed w/caffeine
soda, dextromethorphan, codeine

* + diphenhydramine (CYP2D6 inhibitor)

Am J Health-Syst Pharm. 2017; 74:¢589-95 Universityoridaho  @Pr 1 o

Swogger M, et al. Drug & AlcDep. 2018. Professions
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Pharmacokinetics

Raffa, etal. J Clin Pharm Ther. 2018; 43: 437 441 I Universityoridahe XECHO
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Laboratory Detection

Order a Lab Test

Available Lab Tests
T-HYDRO=YMITRAGYNINE <k F

ERATOM URINE COMFIRM PANEL

URIME B

72 HR FECAL FAT <FECAL Fi LURINE [
A HEPATITIS IGG <HEPATIT -
A HEPATITIS IGM <HEPATIT
A1C <HEMOGLOBIM A1c
A2 RECEPTOR AMTIEQODY -
B2 <ALPHA-2 MACROG
ARG <BLOOD GASES -E

Collection Type Collection DatesTime
Send PatienttoLab [+ NOW [ ONETIME |

ROUTINE (=

ED

kERATOM LRINE COMFIRM PAMEL URIME 5P

« |Accept Order |

- | Qi |

PROVIDER INSTRUCTIONS:
1. If positive, this panel test will quantify the following:
7-HYDROXYMITRAGYNINE
MITRAGYNINE
*A cost of $78.50 will incur if either of the above is
performed.
2. This test request 30 mLs (NLT 20) of urine.

Test Code: 791750
TAT: 6 - 11 Days

PROCESSING INSTRUCTIONS:

1. This test requires 30 mLs (NLT 20) REFRIG, Random
Urine.

Please make two aliquots, one to send using the LabCorp
Aliquot Tube and one backup aliquot (reserve the Primary
cup if possible) and store in the walk-in.

Universityofldaho Project
School of Healtgd Medical EC H O
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Kratom Withdrawal Symptoms

Hostility, Physical Opioid

Aggression, Withdrawal Seizures and

Death*

Emotional Lability Symptoms

Adjunctive medications for management of uncomplicated kratom withdrawal

Withdrawal Symptoms: Clonidine 0.1mg g6h PRN
0.1MG PO Q2H PRN FOR KRATOM/OPIOID WITHDRAWAL - COWS >8
0.2MG PO Q2H PRN FOR KRATOM/OPIOID WITHDRAWAL - COWS >12
(Hold for SPB <90 or Pulse <56: MAX DOSE=0.6mg/24hours)

Anxiety, dysphoria, lacrimation, rhinorrhea: Hydroxyzine 25-50mg TID PRN

Myalgias: NSAIDS, APAP, methocarbamol 500-1500mg TID PRN

Sleep disturbance: Trazodone 50-100mg or gabapentin 300-1800mg PRN

Nausea: Promethazine, ondansetron, prochlorperazine

Diarrhea: Loperamide 4mg then 2mg after each loose stool; max 16mg/day

Bismuth subsalicylate 524mg q30min-1hr; max 4192/day

Gl Cramping: Dicyclomine 10-20mg g6-8hrs PRN
White CM. Am J Health-Syst Pharm. 2017; 74:589-95 Universityofldaho Froieet N
DEA Drug Fact Sheet: Kratom pchool of Health and Medical

VA Academic Detailing: Pain Management



Kratom Withdrawal Management

Table 1. Pharmacologic Effects of Kratom From Human Trials®59°13.2021.24-342a

Adverse Therapy for Withdrawal Therapy for
Events Adverse Events Effects Withdrawal
Tachycardia and hypertension Benzodiazepines, negative Agitation and anxiety Benzodiazepines, a-2
chronotropic drugs agonists
MNausea and constipation Antiemetics, laxative plus Abdominal pain and diarrhea Monopioid antidiarrheals
stool softener
Confusion and hallucinations Benzodiazepines, naloxone Limb muscle spasms Benzodiazepines
Seizures Benzodiazepines, naloxone, Joint and muscle pain Monopioid pain relievers
anticonvulsants
Sedation Naloxone

fTreatments for adverse events and withdrawal are general treatment suggestions and were not studied in any clinical trials of kratom.

White CM. Am J Health-Syst Pharm. 2017; 74:e589-95
Image: https://images.app.goo.gl/kvbHpYrjokedY2TX6
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Management of Kratom Dependency

Kratom Use Disorder (Unofficial....)

e Often using OUD Criteria for diagnosis

e Smith et al (2024) applied DSM-5 SUD criteria to kratom and found that individuals meeting criteria for KUD typically do so
through tolerance, withdrawal, using more than intended, and craving - NOT function or psychosocial disruption (rare)

No guidelines or approved pharmacotherapies for KUD (OUD) available

Available evidence base is sparse, low-quality

Gradual taper recommended for discontinuation

Multiple case reports demonstrate efficacy with buprenorphine/naloxone for maintenance therapy

e Smith et al (2024) also found most clinicians treating KUD select buprenorphine formulations, acknowledge no controlled
studies supporting use

e Doses up to 24mg/6mg daily appear to be effective
e May be beneficial for comorbid pain

Methadone and naltrexone may also be considered

e Considerations for comorbidities and logistical issues

Swogger MT, et al. Understanding kratom use: a guide for healthcare providers. Front Pharmacol. 2022;13:801855.

Shah K, et al. Kratom: an emerging issue and need for regulations in the United States. Prim Care Companion CNS Disord. 2021;23(1):20r02770.

Prozialeck WC, et al. Kratom use within the context of the evolving opioid crisis and the covid-19 pandemic in the united states. Front Pharmacol. 2021;12:729220. Universityofldaho gy,
Eastlack SC, Cornett EM, Kaye AD. Kratom-pharmacology, clinical implications, and outlook: a comprehensive review. Pain Ther. 2020;9(1):55-69 g::;zlsgnziealth and Medical ECHO

Smith KE, Epstein DH, Weiss ST. Controversies in Assessment, Diagnosis, and Treatment of Kratom Use Disorder. Curr Psychiatry Rep. 2024 Sep;26(9):487-496.. Epub 2024 Aug 13. PMID:

NOA121009D



Kratom Toxicity and Overdose

e Clinical presentation: sedation, constricted pupils (miosis), sweating, dry
mouth, nausea, respiratory depression

e Supportive management depending on involved organ system
e i.e., N-acetyl-cysteine for acute hepatitis; anti-epileptics for seizures, etc.

Overdose

e Efficacy of reversal agents for kratom overdose overall unknown

e Naloxone has not been demonstrated to be highly efficacious (has not been
clinically studied)

Shah K, et al. Kratom: an emerging issue and need for regulations in the United States. Prim Care Companion CNS Disord.2021;23(1):20r02770.
Prozialeck WC, et al. Kratom use within the context of the evolving opioid crisis and the covid-19 pandemic in the united states. Front Pharmacol. 2021;12:729220.

Universityofldaho PN
Gorelick DA. Kratom: substance of abuse or therapeutic plant?. Psychiatr Clin North Am. 2022;45(3):415-430. School of Health and Medical ECH O
Eastlack SC, et al. Kratom-pharmacology, clinical implications, and outlook: a comprehensive review. Pain Ther. 2020;9(1):55-69
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Kratom Legal Debate

* Reports of use date back to mid-1800s

 Many clinicians had not heard of kratom prior to 2016
« DEA announced plan for temporary Schedule | status in August 2016
* Scheduling withdrawn in October 2016 due to public outcry

KRATOM MARCH

* FDA has not approved Kratom for any medical use

“The American Kratom Association, the largest kratom
AMERICAN advocacy group in the United States, helped spur an
KRATOM outpouring of public comments. In response, the DEA put a
ASSOCIATION  hold on its scheduling plans”

American Society for Biochemistry and Molecular Biology

H ¥ Project
Image: kratommarchdc.com; americankratom.org }i?j)ﬁ';jﬂgﬂjﬂm ECHO®
Professions
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Kratom Current Legal Status

DEA delayed ruling on scheduling of kratom and listed as

“Drug and Chemical of Concern”

e Risk of abuse, contaminated product, seizures upon withdrawal, neonate
dependence issues, drug interactions, liver injury, etc.

* OnlJuly 29, 2025, FDA formally recommended to both HHS and DEA that synthetic
or high-concentration 7-OH products be scheduled under Schedule I, citing
elevated abuse risk

* Recommendation has triggered ongoing consideration by DEA, but no final
scheduling has occurred

* Classifies kratom as an unapproved “new dietary ingredient” and unsafe as a food
additive; issues import alerts and consumer warnings

Kratom-Summary-of-State-Laws.pdf (legislativeanalysis.org) Universityofldaho Frie
LSB11082 (CongreSS .gOV) |S)Chf(ml‘°f Health and Medical ECH O

Kratom-Fact-Sheet-FINAL.pdf (legislativeanalysis.org)
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Kratom Current Legal Status

Not controlled under Federal

Controlled Substances Act Kratom Consumer Protection Act

Federal Legislation

e KRATOM BANS (March 2026): e Multiple states are considering * H.R.8000-“END 7-OH Act”

Alabama*, Arkansas,
Connecticut***, Indiana,
Louisiana, Rhode Island*?*,
Vermont, Wisconsin

e KRATOM REGULATIONS (Mixed
levels): California, Illinois,
Minnesota, Mississippi, Nevada,
South Dakota, Tennessee, Texas,
Virginia, Ohio (synthetic only),
West Virginia

e Globally, kratom isillegal or
restricted in more than a dozen
countries, including parts of
Europe, Japan and Russia

Kratom-Summary-of-State-Laws.pdf (legislativeanalysis.org)

LSB11082 (congress.gov)

Kratom-Fact-Sheet-FINAL.pdf (legislativeanalysis.org)

regulating the substance under the
"Kratom Consumer Protection
Act," or the KCPA. Lobbying efforts
to change state bans into KCPAs
continue

KCPA enacted: Utah (2019),
Arizona (2019), Nevada (2019),
Oregon (2022), Oklahoma (2021),
West Virginia (2023), Virginia
(2023—VCPA), Georgia (2019 +
2024 strengthening), Kentucky
(2024), Maryland (2024), Colorado
(2025 Daniel Bregger Act;
KCPA-like), South Carolina
(2025)****

During 2023 and 2024, 33 states
introduced legislation related to
kratom

Introduced March 19, 2026 by Rep.

Gus Bilirakis (R-FL)

* Seeks to amend the CSA and
classify synthetic 7-OH as a
Schedule | substance, expressly
excluding naturally occurring
7-OH found in plant-derived
kratom

*KCPA legislation pending to replace ban
**reversed ban in April 1 2026

***Schedule | as of March 25, 2026

****2026 legislation to modify KCPA to schedule 1

Universityorldaho Proiect
School of Healt.htZM Medical EC H O
Professions



https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://legislativeanalysis.org/wp-content/uploads/2024/02/Kratom-Summary-of-State-Laws.pdf
https://crsreports.congress.gov/product/pdf/LSB/LSB11082
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf
https://legislativeanalysis.org/wp-content/uploads/2022/10/Kratom-Fact-Sheet-FINAL.pdf

Che New Hork Times

Oprouwd Users Call Kratom
a Godsend. The F.D.A.
Says It’s a Menace.

Herbal supplement kratom targeted by
lawsuits after a string of deaths

https://www.nytimes.com/2019/04/17/us/kratom-overdose-deaths.html

https://www.npr.org/2023/07/08/1186514144/kratom-herbal-supplement-lawsuits-deaths-fda
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Kratom Legal Action

* April 2023: U.S. Marshals, at the FDA’s
request, seized more than 250,000 units
of dietary suRplements and bulk dietary
ingredients that are or contain kratom,
including over 1000 kilograms of bulk
kratom

* Multiple recent wrongful death lawsuits

* InJuly 2023, Jury in WA awarded $2.5 mil
\l/JeSrdICt in first kratom wrongful death trial in

* 2026 and beyond expected to have
multiple new cases, rise in litigation
attributed to growing recognition of
adverse health effects tied to kratom

https://www.npr.org/2023/07/08/1186514144/kratom-herbal-supplement-lawsuits-deaths-fda Pr:feslﬂ:ns althand Medica

https://www.washingtonpost.com/health/2024/02/20/kratom-deaths/

https://www.fda.gov/news-events/press-announcements/fda-roundup-april-28-2023 Universityofldaho | Ecpﬁoa
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Kratom Summary/Key Points

e Pharmacologic effects are dose-dependent, ranging from stimulant- to opioid-like, and include mu-opioid
agonism, COX-2 inhibition, among others

e Used for pain, anxiety, sleep, alertness, appetite suppression, withdrawal mitigation, more

e Drug interactions are possible and sometimes used intentionally to amplify effects

e Federally legal substance with some state level banning/regulation; Restrictions/banning varies globally

e Kratom is known to have a potential for addiction, and is associated with dependence and withdrawal,
Withdrawal can be serious and may require medical attention

Engage in non-judgmental, open discussion about kratom/7-
OH use

* Avoid abrupt dismissal of use! Acknowledge perceived benefits and autonomy
* Provide education on known risks: physical dependence and withdrawal

syndrome, lack of FDA regulation, product contamination risk, limited evidence
base, potential hepatotoxicity with long-term, and drug/substance interaction
risk

Discuss harm reduction strategies — .
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