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Kratom: KRAY-tum or KRAT-um

* KRAY-tum:

* Most common pronunciation in US
* Used by the American Kratom Association

e KRAT-um:

* Considered closer to the native Southeast Asian pronunciation
* Also frequently used

e Scientific name is Mitragyna (mih-TRAH-jin)



History of Kratom

* Comes from leaves of a Southeast Asian plant
Mitragyna speciosa

* Mitragynine is the prevalent alkaloid in kratom
and responsible for the effects of the native
plant

* Leaves are typically chewed fresh or dried

* Used by natives to alleviate pain, decrease
fatigue and elevate mood

e Recent shifts from traditional leaf preparations
to high-potency alkaloid extracts have
increased safety concerns



Why Kratom?

e Kratom contains psychoactive compounds that interact with opioid
receptors

* Structurally different than traditional opioids, yet it primarily binds at
the mu-opioid receptor (weaker than morphine), but can also bind to
delta-opioid, serotonergic, and noradrenergic receptors (thus
contributing to its antidepressant and mood-altering effects)

* Oxidized alkaloid 7-hydroxymitragynine displays a stronger binding
affinity towards the opioid receptors compared to the classical full
opioid agonist morphine

* Widely available in gas stations, on the internet, etc.



How it is used:

* Traditionally:
* Leaves are chewed
* Dry leaves are smoked or brewed as tea

* Now available:
e Capsules / tablets
* Powder
* Liquid extracts
* Gummies
Concentrated “energy shots”




“7 Hydroxy” or “7 OH”

* New concentrated product called 7-
hydroxymitragynine (aka “7 hydroxy” or “7
OH”)

* More profound opioid effects, which
increase its potential for abuse and addiction

* Credited for the significant increase in
mitragynine exposures in 2025 and for
increase in healthcare visits




What's the dose?

* Not FDA approved or regulated * General online recommendations:

e No standard dose * Low dose 1-4 grams

* Increased alertness, energy,
and talkativeness

: e Greater than 5 grams
* Generally, causes stimulant effects at

lower doses and opioid effects at * Heightened alertness
higher doses * Analgesia properties

* 20.93% of patients reported negative : goses P tcf,s 5 U]E t,°|3 ;cc:cmes”a
effects which were primarily ay report “beneficial eftects

gastrointestinal (nausea and * Effects begin 5-10 min after
constipation) drinking tea and last about 1 hour

* Products may be contaminated and
dose not controlled



Mitragynine (Kratom)

0

Pharmacokinetics Qa2 e

 Metabolism:
* Kratom alkaloids undergo hepatic metabolism (CYP3A4, CYP2K6 and CYP2C9)

e 7-hydroxymitragynine (7-OH) is formed by dehydrogenation of mitragynine by
CYP3A4

* Mitragynine is ultimately excreted in urine
* Onset: Effects begin 5-10 min after drinking tea

e Half-life:
* Mitragynine is 3.5 hours
e 7-OH is 2.5 hours
* Terminal half-life of mitragynine is 23 hours after oral ingestion

* Mitragynine reaches steady-state concentrations in blood in 7-9 days



What does Mitragynine intoxication look like?

e US poison center study most frequent acute clinical effects after
single-substance kratom exposure (self-reporting)

» Agitation/irritability — 23%  Hypertension—10%

* Tachycardia —21% » Seizures (single or multiple) — 10%
* Nausea —15% e Tremor— 7%

e Drowsiness/lethargy — 14% « Abdominal pain — 7%

* Vomiting —13%

e Confusion—-11% * Dizziness — 5%

 Hallucinations — 5%

e Acute clinical effects lasted less than eight hours for most (53%), but
in some (14%) lasted more than 24 hours



Systemic Effects of Kratom

* Respiratory: e Cardiovascular:
* Respiratory depression  Sinus tachycardia (most common)
* Bradypnea e HTN
* Cyanosis e Heart failure
* Apnea * Increase in ventricular

dysrhythmia (high ventricular
arrhythmia events were noted in a
study in the Journal of the
American College of Cardiology;
91% of FDA adverse events were
attributed to ventricular
arrhythmia and death)



Systemic Effects of Kratom (cont.)

* Hepatotoxicity
* Reversible liver injury with cholestatic pattern
 Starts after several weeks of use
* Nausea, fatigue, dark urine, and jaundice
* Alkaline phosphatase 150-300 U/L
* Bili 2-6 mg/dL
* Transaminitis has not been observed
 Symptoms and liver tests improve 1-2 weeks after stopping kratom
* Recurrent hepatotoxicity can occur with re-use.



Systemic Effects of Kratom (cont.)

* Seizures
* Multiple case reports
 Mechanism is undefined
Often polysubstance use
More common in patients with an existing seizure disorder
Without history of seizures, 1/3 subsequently have seizure focus on EEG

One study found increased co-ingestion with methamphetamines and
diphenhydramine



Systemic Effects of Kratom (cont.)

* Mental Status Changes
* Agitation
* |rritability
* Lethargy
e Sedation
* Coma

 Posterior Reversible Encephalopathy Syndrome (PRES) has been
reported



Acute Treatment of Kratom Ingestion

* Intoxication often improves with supportive care alone

* No role for Gl decontamination (no activated charcoal)
* Mitragynine is rapidly absorbed following oral administration
* No additional benefits but can increase the risk of aspiration and complicate
airway management
* Naloxone

e Should be administered to any patient with sedation and respiratory
depression

* Reports that single ingestions of kratom with respiratory depression respond
to Narcan (similar dosing as with opioid overdose)



Treatment of Acute Kratom Ingestion

e Seizures:

* First line: Benzodiazepines
* Midazolam 0.2 mg/kg IV/IM
e Lorazepam 2-4 mg IV (kids 0.1 mg/kg IV max 4 mg)

e Second line: (Better for toxin-induced seizures than Keppra or
Dilantin)
* Phenobarbital
* Propofol

* Avoid dexmedetomidine since it is similar to mitragynine
(central alpha-2 adrenergic receptor agonist)



Prolonged Ingestion:

* Associated with:
* Anorexia and weight loss
* I[Insomnia
* Depression
Hallucinations
e Psychosis
* Dependence and use disorder

* > 50% who use kratom regularly for longer than six months develop
severe dependence



What about withdrawal?

e Similar withdrawal symptoms to opioid withdrawal, but milder
* Rhinorrhea, irritability, insomnia, diarrhea, and myalgias

e Symptoms start 12-48 hours after stopping use
e Symptoms can last 7 days

* The more frequent the kratom use and the higher the dosages, the
more likely withdrawal symptoms

* 40% of patients report at least one unsuccessful attempt to quit

e Case reports on neonatal abstinence syndrome if regular use during
pregnancy



Treatment of withdrawal syndrome

* Moderate to severe withdrawal:

* Buprenorphine

* Treats withdrawal symptoms and provides long-term
maintenance.

* Induction and maintenance doses are similar to OUD
* Patients who decline buprenorphine

* For normal or high blood pressure:
e Clonidine 0.1-0.3 mg every hour until symptoms resolve (max 0.8 mg)



Disposition

* Most can be discharged from ED after observation period of 4-6 hours
e Admit:

e Persistent signs of intoxication beyond 6 hours
* Any seizure activity for at least 24-hour observation
* Any patient suspected of self-harm or SI

* Refer chronic use, withdrawal, dependency to substance use disorder
treatment

 Discharge with naloxone



Central KY Examples



Kentucky Overdose Data to Action (KY OD2A)

Suspected
Overdose

e [dentified by emergency
department clinical team

e |llicit opioids
¢ Other synthetics

Remnant
Samples

Targeted
Analysis

*Blood: serum, plasma, e Local hospital lab

whole blood * GC/MS

e Urine ¢ LC/MS/MS
® Drug paraphernalia

Nontarget
Analysis

1. Synthetic drug, where
remainder of drug screen
has produced little or no
viable options to explain
the symptoms

2. Opioid, where remainder
of drug screen has
produced little or no
viable options to explain
the symptoms

3. Exposure where story or
UDS does not match
clinical symptoms

~460 nontarget analysis
25 identified with mitragynine



Kentucky Overdose Data to Action (KY OD2A)

Mental Status on arrival to the ED

25 patients positive for N — I
mitragynine

Acute psychosis / agitated delirium

* Average age 40.6 years

Old Agitation, irritability, or aggressiveness
e 88% Male Hallucinations
¢ Average Length Of Stay Coma / obtunded
187 +/_ 237 dayS Drowsiness or decreased level of

conscioushess

* 3 required ICU admission

Confusion

10

12



Case 1

e 48 yo OD, found unresponsive
* Narcan 4 mg IN, no change

 Decerebrate posturing/seizure x 5 min DEA testing:
* Midazolam 5 mg * Urine |
* Questionable continued seizure on arrival L WA IE (2-5900)
3 Ativan 4 me. Kebora. intubated 2. 7-OH Mitragynine™* (5580)
Ve &, Reppra, Intu 3. Yohimbine (53.5)
* DAS: amphetamines, benzo, THC, 4. Albuterol
buprenorphine 5. Buprenorphine
e UDS: Kepbra 6. Diphenhydramine
= 7. Pseudoephedrine



Case 2

* 15 yo male with acute mental
status changes

* Grandmother reports pt acting
erratically

* Speaking incoherently
 Combative with EMS

e ED arrival, calm, non-verbal,
dilated pupils

* EMS reports pt “smoked too much
Spice”

* UDS: negative

DEA testing:
MENE
* Negative

Urine
* Psilocin* (2320)
e 7-OH Mitragynine* (24.8**)



Case 3

* 36 yo male, witnessed at work making DEA testing:
strange noises, then went unresponsive « Mitragynine (1560)

* Seizure activity * 7-OH Mitragynine* (51.8)
* No pulse by co-workers e Acetaminophen

 AED: No shock, CPR started

I ] ) I * Dextromethorphan
* ED arrival: awake, agitated, extremely .
diaphoretic, confused Dextrorp.han
» Droperidol 5 + Versed 5 IV due to extreme ~ ° Doxylamine
agitation * Midazolam
* Slept, then awoke and admitted to
kratom use

 UAS: amphetamines, cannabinoids. CDS +
APAP and doxylamine



Case 4

* 32 yo female, hx of seizures and
frequent kratom use

* EMS reports pt c/o HA for
several days

* Found down at home, pulseless,
apneic; EMS started CPR

* Intubated, ROSC, coded 2x more
* Required NE and Epi drips
* CT shows diffuse SAH

DEA:

 Whole Blood
1. Mitragynine (111)
2. 7-OH Mitragynine™* (27.6)
3. Duloxetine
4. Levetiracetam

5. Midazolam
6. Yohimbine




Depth of the Problem

Shift in product

* In the US, kratom has shifted from
traditional preparations to a rapidly
expanding commercial market of
gummies and energy shots

* Products are enriched with 7-OH,
significantly more potent and
distinctly different from traditional
products, with more profound
opioid effects

* This shift in product coincides with
increased product use and
Increasing toxicities

* Increase in pediatric cases

2024 Data

e 1,645 cases involving kratom

1,027 were single ingestions

107 occurred in < 5yo

6 cases in 6-12 yo

36 cases in 13-19 yo

820 cases > 20 yo

199 were unintentional

608 intentional

803 treated in health care facility,

323 were considered a moderate
event

76 were considered a major event
7 deaths
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U.S. Centers for Disease Control and Prevention

MMWR Morbidity and Mortality Weekly Report
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National Poison Data System, United States, 2015-2025

* K rato m ex p osurere p O rt d ata were FIGURE 1. Frequency and rate* of kratom-related exposure reports to poison centers among persons aged =12 years, overall (A)t and by
extracted from NPDS, the data o e o b e e S 20158
repository for 53 U.S. poison centers,
for January 1, 2015— December 31,
2025

* 1,200% increase in kratom-related
exposure reports with a marked surge
in 2025. (258 in 2015 vs 3434 in 2025)

* The large increase in 2025 coincides
with the emergence of high-potency,
semisynthetic formulations, including
7-hydroxymitragynine
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Single vs Multiple-substance Exposures

Single substance exposure

* Single-substance exposure
reports accounted for most
reports (62%)

e 2025 data shows a 9 times
increase from 2015

* Single substance exposures also
saw increased hospitalization
rates

Multiple substance exposure

e Accounted for 38% of reports

e 2025 data shows a 10 times
increase from 2015

* Higher rates of
* Hospitalization
* Serious outcomes

* Accounted for vast majority of
kratom-associated deaths
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B. Single-substance (kratom alone) and multiple-substance (kratom used with another substance)
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* Single-substance and multiple-substance kratom exposure reports per 1 million reported single-drug and multiple-drug exposure reports, respectively.

t Year-to-year rates were significantly different during 2015-2018, 2020-2022, and 2024-2025.

§ Year-to-year rates were significantly different for single-substance exposure reports (kratom as the only substance reported) during 2015-2018 and 2023-2025 and
multiple-substance exposures (kratom and another substance reported for the same exposure) during 2015-2018, 2020-2023, and 2024-2025.
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Demographics:
Increases in Kratom-Related Reports to Poison Centers — e g p S .

National Poison Data System, United States, 2015-2025

Males ~65-75% for both single and multiple substance exposures with rates
10 times higher than those in 2015

* Females also saw a 10 times rate increase in that same time period
* White 89%, Hispanic 3.4%, Asian 1%, Black 0.76%

 Middle-aged (31-50 years)

* Employed 56%, self-employed 15%

* 47% had private insurance

* 82% had some college (47%), a college degree (25%), or an advanced
degree (10%)

* 48% had household incomes > $50,000/year
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FIGURE 2. Rates* of kratom-related single- and multiple-substance exposure reports to poison centers among persons aged =12 years, by
sex (A)5 and age group (B)"** — National Poison Data System, United States, 2015-2025
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Increases in Kratom-Related Reports to Poison Centers — | n t e r e St I n g D a t a

National Poison Data System, United States, 2015-2025

 2/3 reported using kratom to manage depression or anxiety
* Self-treating pain (68%) and emotional or mental conditions (66%).

* 40.05% discussed their use of kratom with their healthcare provider
(physician, nurse, or pharmacist).

* Primary source of initial kratom information was internet searches (45.8%)
or recommendations by friends (27.4%)

* Kratom use related to an illicit drug dependency, i.e. relieving the

withdrawal symptoms of current or prior use of an opioid or another illicit
drug, was more likely in participants

* Between the ages of 21-30 years),
e Self-insurance (

* Medicaid or Medicare

* No insurance
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e 233 kratom-associated deaths reported during 2015-2025
e Accounted for 3.2% of all 7,287 serious medical outcomes,

* 184 (79%) involved multiple substances.
* Opioids were reported in 62% of fatalities,
* benzodiazepines (20%),
* stimulants (20%)
e ethanol (19%)
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* Hospitalizations for single-
substance kratom exposure
reports increased 1,200%, from
43 in 2015 to 538 in 2025

* Multiple-substance exposure
reports increased 1,300%, from
40 to 549 (Figure 3)

Impact on Healthcare

FIGURE 3. Frequency and percentage of kratom exposure reports resulting in critical care, noncritical care, or psychiatric hospitalization (A),
serious medical outcomes* (B), and death (C) among persons aged =12 years reported to poison centers, by single- or multiple-substance
exposure — National Poison Data System, United States, 201 5-2025%
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Take Home Points

* Mitragynine acts on mu-opioid receptors and can lead to dependence and
addiction

e 7-OH mitragynine is more potent than morphine

* |[n the past 11 years, kratom use has increased 1,200%, with record highs in
2025.

* [n 2025, the FDA noted a high volume of kratom products entering the US

* Large increases in 2025 coincide with the emergence of high-potency,
semisynthetic formulations, including 7-hydroxymitragynine

* In 2025, for multiple-substance exposures, 60% resulted in serious medical
outcomes and approximately one-half required hospitalization.

e 79% of reported kratom-associated deaths involved multiple substances.



Watch out for:

* “Krypton”

* Herbal blend made of powdered
kratom leaves spiked with O-
desmethyltramadol—an active,
highly potent synthetic opioid
metabolite of the prescription
painkiller tramadol

e Seizures or signs of serotonin
toxicity can occur from these
agents (sometimes labeled as
"Krypton Kratom")

* Resulting in multiple overdose
fatalities

* Kratom mixed with
anticholinergics

Diphenhydramine, jimsonweed
(Datura stramonium), other
anticholinergics

Delirium with hyperactivity,
mumbling speech, and dry skin
suggests poisoning with an
anticholinergic agent

Severe constipation

Increased heart rate +/-
arrhythmias

Overheating and dehydration
Urinary retention



One last note

* In one published case of kratom-associated cardiac arrest

* |V lipid emulsion (ILE) was associated with improvement in
hemodynamic parameters prior to the patient's deterioration and

death

 Similar to other toxic overdoses... when all else fails, try lipids
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Kentum

Gov. Beshear Takes Action To Protect

Kentuckians, Moves To Block Access to
Addictive Form of Kratom

e November 2025

* Governor Beshear classified 7-hydroxymitragynine (7-OH) as a Schedule |
narcotic

 Making it illegal to sell, possess, or distribute any isolated or concentrated
form of kratom in the state.

e Other states: Florida, Alabama, Arkansas, Connecticut

e (The following states have full bans on kratom: Indiana, Louisiana,
Vermont, and Wisconsin)


https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.kentucky.gov%2FPages%2FActivity-stream.aspx%3Fn%3DGovernorBeshear%26prId%3D2625&data=05%7C02%7Cjemart2%40uky.edu%7Cdd8b2291986f4f3e7e1f08debcccc636%7C2b30530b69b64457b818481cb53d42ae%7C0%7C0%7C639155784917703897%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=H%2BxiYoSHNisJoHXEGdQkhlIofyVQ8gqXmt%2FatNlBZPw%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.kentucky.gov%2FPages%2FActivity-stream.aspx%3Fn%3DGovernorBeshear%26prId%3D2625&data=05%7C02%7Cjemart2%40uky.edu%7Cdd8b2291986f4f3e7e1f08debcccc636%7C2b30530b69b64457b818481cb53d42ae%7C0%7C0%7C639155784917703897%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=H%2BxiYoSHNisJoHXEGdQkhlIofyVQ8gqXmt%2FatNlBZPw%3D&reserved=0
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