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Disclosures

| am an Assistant Professor at Johns Hopkins University School of Medicine in the
Department of Psychiatry and Behavioral Sciences.

All of my kratom research is supported by NIDA (K99DA055571,
ROODA055571-02) or my JHU departmental startup funds.

Within the past year, | have served as a paid scientific advisor to the International
Plant and Herbal Alliance and The Kratom Coalition. | also serve as an expert
witness in legal cases involving kratom.

The views expressed today are my own and do not necessarily reflect the views
or positions of the Johns Hopkins School of Medicine.
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U.S. Recorded Nearly 110,000
Overdose Deaths in 2022

The number leveled off after two years of sharp
increases, according to new data from the Centers
for Disease Control and Prevention.

50 million

adults have chronic pain
aily or almost daily. B eetisatice 2 []
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U.S. Suicides Reached a Record High
Last Year

Older men are at highest risk, while suicide rates among young people
have declined

www.cde.gov/mmwr




2024: Who is Using Kratom in the US?21. = "=

Age: 20s to mid-70s; mean age mid-30s

_ ~55% male
Prevenance Estimates:?s:
High-school educated to advanced

-Past year use ranges from degrees
2.6-10 million adults.
-Unknown how many
regularly monthly/daily
consumers. Some using >15 years.

Many (not all) use daily 2-4 times/day.

~85% Non-Hispanic White

Very wide income range.
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What we know from ecological momentary =~ @ OHNSHOKIS
assessment (N=357).17.
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13,401 unique kratom use events reported in real time. 6



Proportion endorsing motivation as important (all that apply)

. . Manage Psychiatric
E: Broad motivations for use Symptoms & Drug

Withd I . .
100 tharawa Quality-of-life,

Perceived Safety &  Energy, Pain, &
Long-term Drug Recreation
Substitution

Just to feel less crappy, improve quality of life

Boost energy/stamina/endurance for work/exercise
Kratom is safer than other substances '
Self-treat anxiety symptoms

Self-treat depression symptoms

Reduce social anxiety

Relieve short term pain

Treat long term pain '
0.75 1
Recreation, fun, relaxation '
Address occasional sleepiness or low energy '
Sleep aid

Self-treat chronic fatigue syndrome

Self-treat ADD/ADHD symptoms
0.50 1
Long-term substitute for opioids

Euphoric high

Self-treat post-traumatic stress symptoms
Self-treat headaches/migraines

0.25 Prefer kratom high to highs from other drugs
Long-term substitute for alcohol

Doctors won't prescribe the drugs | need

Self treat irritable bowel syndrome

Self-designed stack of drugs to feel good

Relieve withdrawal from Rx opioids

0.00
Relieve withdrawal from NonRx opioids

A B C D E
Cluster

Relieve withdrawal from a variety of drugs
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1.00 1

Probability of experiencing effect of kratom use

0.00 1

0.751

0.50 1

0.251

D: Acute effects Energized (&) JOHNS HOPKINS
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@ Focused/Alert

Sociable/Talkative
@ I'm not experiencing Kratom effects

Euphoria
@ Other

Increased movement

Warmness/flushed

Stimulatory and
Analgesic effects at
low and high
+ serving sizes..s

Reported via Follow-up prompts

A B C D E Randomized to 15-120 minutes post kratom
Cluster use entry.
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Probability of reason that motivated kratom use event (all that apply)
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Relieve pain

Improve mood

Increase energy
Increase productivity
Increase focus/alertness
Feel good

Relax and unwind

Calm me down

Help me sleep

Feel less depressed or sad
Stop worrying

@ Escape boredom

@ Prevent kratom withdrawal
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C: Proximal
motivations
for use

A B C D E
Cluster
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Top 10 most reported reasons
during real-time use entries:

~50% used for analgesia.

~50% used to increase
energy or to improve mood.



Compatabilty of kratom with obligations today (prob. of response)

1.00 1

0.75 1

0.50 1

0.25 1

0.00 1

Instrumental Use & Compatibility

with Daily Living

AP B

Compatabilty with obligations

@ Compatible and helped achieve them

@ Compatible but not especially helpful

@ Didn't take enough kratom to know

@ Not compatible

@ Not compatible, and undermined meeting obligations
Other

EEEEEEE

Regardless of how often
participants were taking kratom,
most reported that kratom was a
help to meeting their daily roles

& obligations.

Even when not perceived as
helpful, kratom was perceived
as compatible, notas a
hindrance.10.16.18,19
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Instrumental Use: Harm Reduction

Over 1/3 of the 357

participants reported

ﬁ Initiating kratom use as a
substitute for opioids,

alcohol, or stimulants.16

Long-term Opioid

Substitute

0.4-

0.2-

§

*Harm-reduction was more likely
among those taking kratom more often
& on a more regimented schedule but

also who conceptualized kratom as
“life-saving” (Group A).



Kratom Physical Dependence & Addiction 762027

A: Number of DSM symptoms endorsed B: Prevalence of specific symptoms
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Safe or Dangerous? @) JOHNS HOPKINS

« Few published clinical case reports on kratom-related morbidities/mortalities.?®
« Small PK studies: No adverse events other than some Gl upset.29-3!

FDA Single Ascending Dose (SAD) study:??
-1 g, 39, 8g, 10g, 12 g well-characterized whole leaf kratom encapsulated
administered to healthy volunteers (N=40; 8 subjects/cohorts).
-No serious adverse events; no vitals outside normal parameters.
-Only vomiting occurred at a frequency greater than placebo, among 5 participants
at >8g dose (may be due to the volume of plant material).
-No doses showed strong indicator of subjective ratings related to abuse potential
and did not significantly differ from placebo.
-Subijective ratings for feeling “high” or “drunk” were highest at 12g but still low at
33.7/100 and 15.7/100, respectively.
-FDA concluded that under study conditions, kratom was well-tolerated.
-FDA plans to move forward with HAP.

13



Safe or Dangerous? @) JOHNS HOPKINS

NIDA IRP Study:33

1.1-10.9g kratom self-administered (N=10). Ecological validity.

No adverse events.

Vitals, including respiration) within normal parameters.

Mild subjective euphoria detected among 3 participants.

Similar to FDA's findings subjective ratings for feeling “high” were very low
at 15.2/100 & feeling “intoxicated” (4.8/100).

No objective psychomotor impairment or intoxication detected.

Participant interviews indicated serotonin excess might occur at high
doses. Unclear if this is occurring, but highlights the fact that kratom is not
“an opioid”18

None had ever sought medical care for kratom-related events.18
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Crash Avoidance Stop Light

Car Following Task o 251A. o 25B.
A 8. £ 20 E 20
40+ 0.8 4@ IE IE
= AT | 8 S 1s
o, 3] 5 5o 5 B
o —=3 E 8 1.01 8 1.0- o< o
D 20 M~ S x x o=
10 o ° 0.2 0.51 0.5
Pre Post 00 Pre Post o0 Pre Post 0.0 Pre Post
Kratom Kratom Kratom Kratom
Administration Administration Administration Administration
Divided Attention Task
No significant changes across driving 601 A 1B, 25 C.
simulator outcomes:34 501 5 o—° w20l &
Only one participant showed a modest o o = R
increase in SDLP and a decrease in o % =] a3 = g 3
coherence score (indicating impairment); 20, . 2 | s 8
remaining participants showed stable 10 d "
performance pre to post-kratom self- - - T e ost
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Takeaways: LUK

« Kratom continues to be used for harm-reduction and chronic pain, but also now for
mood, quality-of-life, energy, productivity, and recreation/socializing.

« Kratom doses up to 12g are well tolerated & have not resulted in serious adverse
events or acute impairment.

» Abuse potential of kratom remains unknown, but data indicate low abuse potential of
mitragynine, kratom’s major alkaloid.

« Kratom may cause physical dependence, but does not appear to result in moderate or
severe SUD based on clinical case reports & research.

« Consumers who participate in research report kratom as compatible or helpful in
meeting daily roles & responsibilities.

Investments in scientific research must be made to inform kratom regulation.

16



10.

11.

12.

13.

14.

15.

16.

Grundmann, O., Garcia-Romeu, A., McCurdy, C. R., Sharma, A., Smith, K. E., Swogger, M. T., & Weiss, S. T. (2024). Not all
kratom is equal: the important distinction between native leaf and extract products. Addiction, 119(1), 202-203.

Boyer, E. W., Babu, K. M., Adkins, J. E., McCurdy, C. R., & Halpern, J. H. (2008). Self-treatment of opioid withdrawal using
kratom (Mitragynia speciosa korth). Addiction, 103(6), 1048-1050.

Boyer, E. W., Babu, K. M., Macalino, G. E., & Compton, W. (2007). Self-treatment of opioid withdrawal with a dietary
supplement, Kratom. The American Journal on Addictions, 16(5), 352-356.

Swogger, M. T., Hart, E., Erowid, F., Erowid, E., Trabold, N., Yee, K., ... & Walsh, Z. (2015). Experiences of kratom users: a
qualitative analysis. Journal of Psychoactive Drugs, 47(5), 360-367.

Grundmann, O. (2017). Patterns of kratom use and health impact in the US—results from an online survey. Drug and
Alcohol Dependence, 176, 63-70.

Smith, K. E., & Lawson, T. (2017). Prevalence and motivations for kratom use in a sample of substance users enrolled in a
residential treatment program. Drug and Alcohol Dependence, 180, 340-348.

Garcia-Romeu, A., Cox, D. J., Smith, K. E., Dunn, K. E., & Griffiths, R. R. (2020). Kratom (Mitragyna speciosa): user
demographics, use patterns, and implications for the opioid epidemic. Drug and Alcohol Dependence, 208, 107849.
Bath, R., Bucholz, T., Buros, A. F., Singh, D., Smith, K. E., Veltri, C. A., & Grundmann, O. (2020). Self-reported health
diagnoses and demographic correlates with kratom use: results from an online survey. Journal of Addiction

Medicine, 14(3), 244-252.

Coe, M. A,, Pillitteri, J. L., Sembower, M. A., Gerlach, K. K., & Henningfield, J. E. (2019). Kratom as a substitute for opioids:
results from an online survey. Drug and alcohol dependence, 202, 24-32.

Smith, K. E., Dunn, K. E., Rogers, J. M., Grundmann, O., McCurdy, C. R., Garcia-Romeu, A., ... & Epstein, D. H. (2022).
Kratom use as more than a “self-treatment”. The American Journal of Drug and Alcohol Abuse, 48(6), 684-694.
Grundmann, O., Veltri, C. A., Morcos, D., Knightes lll, D., Smith, K. E., Singh, D., ... & Swogger, M. T. (2022). Exploring the
self-reported motivations of kratom (Mitragyna speciosa Korth.) use: a cross-sectional investigation. The American
Journal of Drug and Alcohol Abuse, 48(4), 433-444.

Rogers, J. M., Smith, K. E., Strickland, J. C., & Epstein, D. H. (2021). Kratom use in the US: both a regional phenomenon
and a white middle-class phenomenon? Evidence from NSDUH 2019 and an online convenience sample. Frontiers in
Pharmacology, 12, 789075.

Smith, K. E., Rogers, J. M., Schriefer, D., & Grundmann, O. (2021). Therapeutic benefit with caveats?: Analyzing social
media data to understand the complexities of kratom use. Drug and Alcohol Dependence, 226, 108879.

Covvey, J. R., Vogel, S. M., Peckham, A. M., & Evoy, K. E. (2020). Prevalence and characteristics of self-reported kratom
use in a representative US general population sample. Journal of Addictive Diseases, 38(4), 506-513.

Henningfield, J. E., Grundmann, O., Huestis, M. A., & Smith, K. E. (2024). Kratom safety and toxicology in the public health
context: research needs to better inform regulation. Frontiers in Pharmacology, 15, 1403140.

Smith, K. E., Panlilio, L. V., Feldman, J. D., Grundmann, O., Dunn, K. E., McCurdy, C. R., ... & Epstein, D. H. (2024).
Ecological momentary assessment of self-reported kratom use, effects, and motivations among US adults. JAMA Network
Open, 7(1), e2353401-e2353401.

@ JOHNS HOPKINS

MEDICINE

17



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Smith, K. E., Feldman, J. D., Dunn, K. E., McCurdy, C. R., Grundmann, O., Garcia-Romeu, A., ... & Epstein, D. H. (2024).

Novel methods for the remote investigation of emerging substances: Application to kratom. Experimental and Clinical
Psychopharmacology, 32(2), 215.

. Smith, K. E., Feldman, J. D., Dunn, K. E., McCurdy, C. R., Weiss, S. T., Grundmann, O., ... & Epstein, D. H. (2023).

Examining the paradoxical effects of kratom: a narrative inquiry. Frontiers in Pharmacology, 14, 1174139.

. Rogers, J. M., Smith, K. E., Schriefer, D., & Epstein, D. H. (2022). For better or worse: Self-reported changes in kratom and

other substance use as a result of the COVID-19 pandemic. Substance Abuse: Research and Treatment, 16,
11782218221123977.

Smith, K. E., Dunn, K. E., Rogers, J. M., Garcia-Romeu, A,, Strickland, J. C., & Epstein, D. H. (2022). Assessment of kratom
use disorder and withdrawal among an online convenience sample of US adults. Journal of Addiction Medicine, 16(6),
666-670.

Hill, K., Grundmann, O., Smith, K. E., & Stanciu, C. N. (2023). Prevalence of kratom use disorder among kratom
consumers. Journal of Addiction Medicine, 10-1097.

Rogers, J. M., Weiss, S. T., Epstein, D. H., Grundmann, O., Hill, K., & Smith, K. E. (2024). Kratom addiction per DSM-5 SUD
criteria, and kratom physical dependence: Insights from dosing amount versus frequency. Drug and Alcohol
Dependence, 260, 111329.

Smith, K. E., Epstein, D. H., & Weiss, S. T. (2024). Controversies in Assessment, Diagnosis, and Treatment of Kratom Use
Disorder. Current Psychiatry Reports, 1-10.

Henningfield, J. E., Chawarski, M. C., Garcia-Romeu, A., Grundmann, O., Harun, N., Hassan, Z., ... & Huestis, M. A, (2023).

Kratom withdrawal: discussions and conclusions of a scientific expert forum. Drug and Alcohol Dependence Reports, 7.
Smith, K. E., Feldman, J. D., Schriefer, D., Weiss, S. T., Grundmann, O., Dunn, K. E., ... & Epstein, D. H. (2023). Diagnostic
ambiguities and underuse of clinical assessment tools: A systematic review of case reports on kratom addiction and
physical dependence. Current Addiction Reports, 10(2), 282-292.

Swart, B. B., Reznikoff, C., & Steen, K. (2024). Isolated kratom use disorder treated with extended-release buprenorphine
taper. Journal of Addiction Medicine, 10-1097.

Weiss, S.T., & Douglas, H. E. (2021). Treatment of kratom withdrawal and dependence with buprenorphine/naloxone: a
case series and systematic literature review. Journal of Addiction Medicine, 15(2), 167-172.

Feldman, J. D., Schriefer, D., Smith, K. E., Weiss, S. T., Butera, G., Dunn, K. E., ... &Epstein, D. H. (2023). Omissions,
ambiguities, and underuse of causal assessment tools: A systematic review of case reports on patients who use

kratom. Current Addiction Reports, 10(2), 293-303.

Tanna, R. S., Nguyen, J. T., Hadi, D. L., Manwill, P. K., Flores-Bocanegra, L., Layton, M. E., ... & Paine, M. F. (2022). Clinical
pharmacokinetic assessment of kratom (Mitragyna speciosa), a botanical product with opioid-like effects, in healthy
adult participants. Pharmaceutics, 14(3), 620.

Huestis, M. A., Brett, M. A., Bothmer, J., & Atallah, R. (2024). Human mitragynine and 7-hydroxymitragynine
pharmacokinetics after single and multiple daily doses of oral encapsulated dried kratom leaf powder. Molecules, 29(5).
Vicknasingam, B., Chooi, W.T., Rahim, A. A., Ramachandram, D., Singh, D., Ramanathan, S., ... & Chawarski, M. C.
(2020). Focus: Plant-based medicine and pharmacology: Kratom and pain tolerance: A randomized, placebo-controlled,
double-blind study. The Yale Journal of Biology and Medicine, 93(2), 229.

Reissig, C. J., Setnik, B., Milovan, D., McCurdy, C. R., Sharma, A., Hawkins, G., Bonson, K., Galati, S., & Chiapperino, D.
(2024, June). A pilot, placebo controlled, dose-finding, pharmacodynamic and pharmacokinetic study of orally
administered botanical kratom in noen-dependent, recreational polydrug users with opioid experience under fed
conditions [Poster session]. College on Problems of Drug Dependence, Vancouver, Canada.

Smith, K. E., Rogers, J. M., Sharma, A., McCurdy, C. R., Weiss, S.T., Dunn, K. E,, ... & Epstein, D. H. (2024). Responses to a
“typical” morning dose of kratom in people who use kratom regularly: a direct-observation study. Journal of Addiction
Medicine, 18(2), 144-152.

Zamarripa, C. A., Spindle, T. R., Panlilio, L. V., Strickland, J. C., Feldman, J. D., Novak, M. D., ... & Smith, K. E. (2024).
Effects of kratom on driving: Results from a cross-sectional survey, ecological momentary assessment, and pilot
simulated driving Study. Traffic Injury Prevention, 25(4), 594-603.

MEDICINE

JOHNS HOPKINS

18



	Slide 1: Overview of Clinical Research on Kratom Use in the United States  
	Slide 2: Disclosures
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18



