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Learning Objectives
◆1: Define the different types of kratom products in the US and describe how product, 

formulation, and dose are relevant in the understanding of kratom use.  

◆2: Identify differences between kratom-related physical dependence symptoms (e.g., 

tolerance, withdrawal) and kratom use disorder, and explain their relevance in assessment 

and treatment. 

◆3: Develop clinical skills to conduct assessments of kratom use and kratom use disorder, 

including appropriate use of laboratory testing, and evaluate treatment options in light of 

confounding factors. 

◆ 4: Describe the benefits and controversies of current treatment methods for KUD, 

including opioid agonist therapy, for both isolated KUD and KUD with comorbid SUDs. 



What is kratom?



(~34-50% alkaloid content)

Weakly binding partial MOR agonist.

Agonist at α1A and α1D adrenergic 

receptors.

Some serotonergic, dopaminergic, and 

adenosinergic pharmacology activity. 

Mitragynine

(MG)

See C. McCurdy et al., 2025



Mitragynine is metabolized in liver 

&intestines into 7-OH.

In dried leaf 7-OH can be found in 

trace amounts from oxidization

Highly selective MOR agonist with 

binding affinity 14-22 times that of 

morphine.

Metabolized relatively quickly. 

7-hydroxymitragynine 

(7-OH)

See K. Smith et al., 2025



Speciociliatine: partial 

MOR agonist with 3-fold 

higher binding affinity than 

MG. Metabolized quickly 

via CYP3A4.

Kamble et al., 2022; LaForest et al., 2023 





A. Sharma et al., Under Review; See also K. Smith et al., 2024

• Whole-leaf product samples (N=341) were similar in alkaloid 

composition, matching the genetic fingerprint expected for Mitragyna 

speciosa. No evidence of drug adulteration. 

• Mitragynine intake per use: mean 31.3 mg (range 2.0-205.9 mg).

• Estimated mean daily intake of mitragynine: 134.6 mg.

• 7-hydroxymitragynine ranged from BLLOQ-0.20% (w/w or w/v; 

median of 0.01%), indicating 7-OH is not a major or natural 

component of kratom or kratom products.



“7OH” products are:
-Quickly metabolized

-Some circumvent first-pass 

metabolism

-Cannot be tested for currently

-Chemical unknowns

-Residual MG (huge clinical & 

forensic tox implications). 

-National Poison Data System





Physical 
dependence & 

addiction

◆No reliable prevalence estimates for KUD.
◆Published case report literature on kratom-related physical 

addiction, withdrawal, dependence, “misuse/abuse” in the 
dozens, and often confounded. 

◆Problematic assessment & diagnostic methods. 



Physical 
dependence & 

addiction

◆Research: DSM-5-derived SUD for kratom (KUD) most 
samples <50% meet diagnostic criteria.

◆KUD severity: majority mild-moderate. 
◆Many meeting criteria based on symptoms of withdrawal, 

tolerance, & craving.
◆Withdrawal self-reported globally to be mild-moderate. 

See also: A Garcia-Romeu et al., 2021; J Henningfield et al. 2024; J Henningfield et 

al.,2023; K Hill et al., 2023; K Smith et al., 2023; K Smith., 2022; 



Rogers et al., 2024

Kratom withdrawal after stopping use >1 day

Controlling for 

demographics, 

standardized typical 

dose amounts

were related to 9 of 

23 WD symptoms. 

Higher 

frequency/day was 

associated with 

higher odds of 

experiencing 19 of 

23 WD symptoms. 



K Smith et al., 2023; K Smith et al., 2024



Considerations of DSM-5 SUD
◆No single criterion is necessary or sufficient for SUD diagnosis.
◆Criteria do not reflect use frequency.
◆SUD criteria characterize addiction in terms of consequences.
◆Criteria do not currently reflect use motivations (except withdrawal 

avoidance). 
◆Many use kratom instrumentally with seeming net benefit 

result. 
◆Heterogeneity: Identical SUD diagnosis can be given to patients 

with none of the same symptoms. 

Smith, Epstein, & Weiss, 2024



• Product formulation diversity.
• Patient history, comorbidity, and co-use of other substances.
• Clinician’s inability to test for all kratom alkaloids

• Mitragynine is current marker for kratom use. 
• No way to currently test for 7-OH.

• Novel formulations confused as “kratom”:
-7OH should be treated as OUD
-Blended products (kava + kratom) cannot be evaluated as 
kratom—addiction assessment will may be product-specific. 

Evaluation of use & KUD complicated by: 



“Kratom” is an increasingly 
meaningless term.

You must define “it.”

Ultimately, KUD may be more akin to 

multiple SUDs due to complex pharmacology 

at the level of the plant, its constituent 

alkaloids, and the products. 

Smith, Epstein, & Weiss, 2024



Meet Jeff, Our Case Study Patient
Case adapted from:



Case 1 (Jeff)  -- Introduction 
◆Jeff, a 36-year-old male
◆Referred by primary care physician for “kratom addiction”
◆Electronic Medical Record Review:
◆No relevant past medical history
◆No current medications 
◆PDMP with no controlled substances for the past year 

What are the first questions you want to ask this patient? 



Screening
◆Who needs to be screened for KUD?
◆Individuals report use of kratom for:
◆Management of chronic pain
◆Opioid withdrawal management
◆Opioid and other substance addiction
◆Euphoria
◆Symptoms of anxiety/depression/fatigue

◆Universal screening among SUD patients?

Edinoff, Kauffan, et. al 2024; Groff, Stuckey, et. al 2021



At Risk Populations
◆ National Survey on Drug Use and Health data suggest highest 

prevalence of use among “white, middle-class, suburban” persons 
(Rogers et. al 2021)
◆ Continued assessment needed, particularly with new products

◆ Associations noted with people who use e-cigarettes, people who 
use stimulants, historical use of other substances

◆ International data also suggest association in youth with worse 
academic performance, conventional cigarette smoking, close 
friend substance use
◆ Not yet seen in US data, relatively low youth rates of use

Rogers, Smith, et. al 2021; Lee, Terashima, Parker 2022; Smith, Rogers, 
Feldman 2023; Hill, Grundmann, et. al 2024; Thepthien, Jayasvati, Ham 2024



Polysubstance use
◆ National data suggest nearly one-third of people who use 

kratom have at least one co-occurring SUD
◆ Significantly higher rates of OUD and StUD vs never-users

◆ Significantly higher prevalence of lifetime cannabis use 
among those who use kratom (~92% vs 49% in general 
population)

◆ National and international data also suggest higher use of 
other opioids, higher rates of stimulant misuse

Xu, Mintz, et. al 2022; Hill, Grundmann, et. al 2024; Thepthien, Jayasvati, Ham 
2024



Risks of Polysubstance Use
◆ Co-use of other opioids with kratom increases risk of drug-

related death
◆ Coroner data for kratom-related fatalities suggest high rates 

of co-ingestion
◆ Internet community analysis suggests poor experiences with 

kratom use for opioid withdrawal and other SUD 
management

◆ Safety of active kratom use alongside MOUD (buprenorphine, 
methadone) not well studied or understood

Suriaga, Tappen, et. al 2024; Rogers, Culvin et. al 2024; Torrico, Patel, et. al 
2024



Screening Tools
◆ No validated kratom-specific screening tools available
◆ Consider use of other validated substance use screening tools 

such as Drug Abuse Screening Test (DAST), CAGE-AID, 
Opioid Risk Tool
◆ Consider explicitly identifying kratom as a substance of use for all 

patients
◆ No data to suggest effectiveness of SBIRT model in kratom 

use

Groff, Stuckey, et. al 2021; Smith, Epstein, Weiss 2024;



Challenges in Diagnosis
◆ Kratom Use Disorder not explicitly defined by DSM 5-TR, 

though can use same 11 criteria applies to other SUD
◆ When viewed as an “other specified” SUD, diagnosis of KUD 

is within DSM standards
◆ Patients may be more likely to identify perceived benefits and 

disregard adverse effects or negative impact on life
◆ Similar to cannabis, legal status may impact patient 

perception on appropriateness of use

Smith, Epstein, Weiss 2024; Smith, Rogers, Feldman 2023



Testing

Image from Citti, Lagana, et. al 2023



Testing
◆ Mitragynine is most common testing target, not included in 

most common drug screens
◆ Generally requires referral to toxicology lab

◆ Cross-reactivity between 7-OH-MG and mitragynine variable 
across assays

◆ 7-OH-MG fairly challenging to test, avidly forms adducts 
which limit sensitivity and reproducibility of chromatography

◆ 7-OH-MG also generally unstable in biological specimens, 
limiting extractability and testing 

Citti, Lagana et. al 2023; Basiliere, Bryand, Kerrigan 2018



Testing
◆ Rapid testing not available, though in development

◆ On one ELISA product, cross-reactivity for 7-OH-MG only 20%
◆ Mitragynine may be detectable in nail specimens, 7-OH-MG 

not detected (though would be expected)

Mustafa, Sukor 2023; Ameline, Geddar 2024



Screening and Diagnosis complicated by…
◆ Limited prevalence data to easily identify at-risk populations
◆ Rapidly changing product base and target populations
◆ Lack of kratom-specific screening tools
◆ Variable patient perception of benefits/risk of use
◆ Association with polysubstance use
◆ Increased risk of mortality among patients with co-occurring 

OUD
◆ Limited availability of testing for mitragynine
◆ 7-OH-mitragynine is technically challenging to test, currently 

no commercial tests available



Case 1 (Jeff) – Patient Interview 
◆First use of kratom about 2 years ago
◆Works as software developer, saw online kratom advertisement 

for “increased productivity” 
◆Initially using 0.5-1 tablespoon of dry powder dissolved water 

daily, felt “calm and thoughtful”
◆Use escalated over 1 year
◆One year ago noticed withdrawal syndrome with 

discontinuation
◆Now swallowing 1 tablespoon (~7g) of dry powder every three 

hours 
What else do you want to know? 



Case 1 (Jeff) – Additional Information 
◆Withdrawal symptoms:  anxiety, restlessness, dysphoria, 

irritability, and difficulty concentrating
◆Onset within 4 hours of last use

◆Denies history of psychiatric illness, chronic pain, or previous 
substance use disorders

◆No family history of substance use disorders
◆Has made previous attempts to quit multiple times
◆Went as long as 2 weeks before returning to use, limited by cravings and 

withdrawal symptoms
◆Has never received medications for withdrawal management 

Ok, what else?



Case 1 (Jeff) – Additional Information 
◆He endorsed using more kratom than intended, spending 

excessive time and money on obtaining, using, and 
recovering from kratom use

◆Also reported significant negative mood symptoms related 
to his kratom use and its effect on his life

◆He voices concern about continued kratom use despite 
mounting problems at work and home.
◆ Specifically notes decreased productivity at work, withdrawing 

from friends, arguments with family leading to avoidance of 
gatherings 

Is this “kratom use disorder”?  If so, what severity? 



Audience Show of Hands

Does Jeff meet criteria for diagnosing KUD?
1. Yes

2. No

3. I don’t know



DSM-5 Criteria for SUD

https://www.psychiatrictimes.com/view/opioid-use-disorder-update-diagnosis-and-treatment

https://www.grepmed.com/images/4106/usedisorder-opioid-dsm5-psychiatry-diagnosis



You diagnose Jeff with severe KUD….
What do you want to do next? (Raise hand)

1. Recommend non-pharmacological therapy of some kind (such 
as individual counseling, 12-step, group therapy, etc.)

2. Offer to start Jeff on a non-opioid Medication for Opioid Use 
Disorder (MOUD) like naltrexone.

3. Offer to start Jeff on an Opioid Agonist Therapy (OAT) like 
buprenorphine or methadone.

4. You have no idea what to do, so let’s start with some lit 
searching and maybe consult someone who can help us.



Buprenorphine Wins the Popularity Contest….

Stanciu, C. et. al, (2021), Wisconsin Medical Journal, 120(1): 54-61.

but the evidence is entirely limited to case reports and expert opinion

28%
17%

55%



Nonpharmacologic Approaches to Treating KUD

● Limited published literature on this topic
○ A 2-patient case series proposes that contingency management may 

be a useful adjunct in treating comorbid KUD/OUD
○ No published cases using behavioral therapy to treat isolated KUD, 

although one survey respondent reported doing so (and seven 
others reported using it together with OAT)

● Despite the lack of studies to provide evidence for efficacy of 
nonpharmacological therapies in KUD patients, they are low 
risk and unlikely to cause harm.

Kalin, S. et. al, (2020) J. Opioid Management, 16(5): 391-394; Stanciu, C. et. al, (2021), Wisconsin Medical Journal, 120(1): 54-61.
Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



Nonopioid MOUD Approach to Treating KUD
● Limited published literature on the use of naltrexone suggests that 

it may be effective in some but not all cases.
○ An individual case report of repeated attempted naltrexone maintenance 

of a patient with isolated KUD was unsuccessful, but the patient was 
eventually successfully maintained on buprenorphine.

○ A case of attempted induction on naltrexone of a patient with comorbid 
OUD/KUD from a small case series was also not successful - this patient 
was also subsequently successfully inducted on buprenorphine.

○ A second case from this same case series did successfully induct the 
patient onto long-acting injectable naltrexone.

● Despite the lack of studies to provide evidence for efficacy of 
naltrexone in KUD patients, it is worth considering as an option in 
appropriate patients with or without comorbid OUD.

Swart, B.B. et al. (2024) JAM, 18(5): 602-604; Gnanasegaram, S.A. et. al, (2024) J. Psychoactive Drugs, Nov. 4: 1-4.
Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



OAT MOUD Approaches to Treating KUD

In the United States, you basically have two OAT options, so 
which do you want to try? (raise hand)
1. Buprenorphine (plus/minus naloxone)

a. Sublingual 
b. Long-acting injectable (LAI)

2. Methadone



Methadone MOUD Approach to Treating KUD

● Limited published literature on the use of methadone suggests 
that it may be effective in at least some cases of KUD.
○ One small case series of three adolescent KUD patients from Malaysia 

successfully used low dose methadone (20-25 mg/day) for 5-18 months 
to treat isolated KUD

○ No US published cases using methadone to treat isolated KUD, although 
one survey respondent reported doing so.

● While methadone could be reasonable for treating some patients 
with a comorbid OUD, it should not be a first-line therapy for 
most isolated KUD patients, due to understandable concern about 
exposing opioid-naïve patients to the risks of a full opioid agonist.

Kamaludin, N.N., et. al (2021), Bangladesh J. of Medical Science, 20(3): 673-677; Stanciu, C. et. al, (2021), Wisconsin Medical 
Journal, 120(1): 54-61; Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



Buprenorphine for Treating KUD

● Three-patient case series of 
comorbid OUD/KUD + lit 
review (total 8 pts)

● Proposed initiating:
■ OUD/KUD patients taking 

<20 g kratom/day on 4/1-
8/2 mg 
buprenorphine/naloxone

■ OUD/KUD patients taking 
>40 g kratom/day on 12/3-
16/4 mg of 
buprenorphine/naloxone

Weiss, S. T. and Douglas, H.E. (2021), JAM: 15(2): 167-172.



Buprenorphine for Treating KUD

● 28-patient case series of 
patients with KUD treated w/ 
buprenorphine/naloxone

● Unclear how many pts had 
comorbid OUD

● Did not confirm the prior 
kratom dose/buprenorphine 
dose correlation 

Broyan et. al (2022), Substance Abuse: 43(1): 763-766.



Algorithm for Diagnosis/Treatment of 
Comorbid KUD/OUD

Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



But….Jeff doesn’t have OUD!

Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



Summary: KUD Diagnosis and Treatment

Smith, K.E.; Epstein, D.H.; Weiss, S.T. (2024) Current Psychiatry Reports, 26(9): 487-496.



Case 1 (Jeff) – Initial Management 

◆Jeff lives about 3 hours from the medical center and does not 
want to come on a regular basis

◆He is hesitant about taking ”another medication he can 
withdraw from” and “just wants help quitting” 

◆He is open to using medications for withdrawal management 
◆When asked about behavioral approaches to addiction 

treatment, he says “what do you mean, like AA?” 

What is your treatment recommendation for Jeff? 



Case 1 (Jeff) – Resolution 
• Jeff was initially prescribed clonidine 

and gabapentin for home withdrawal 
management

• After returning to use 4 months later, 
he started PO naltrexone after 
another medically managed 
withdrawal

• Over the next two years, he had 
multiple cycles of return to use, 
withdrawal, and trials of PO and LAI 
naltrexone 

• Eventually he was started on SL 
buprenorphine

• Later tapered from SL 
buprenorphine with monthly LAI 
buprenorphine x2, denying use or 
cravings at 6 months since last 
injection 

Is this case the rule or the exception? 



Case 1 (Jeff) – Resolution 



Takeaways

• Clinicians should not focus on OUD features to the exclusion of others.

• Consider screening for KUD among patients with other SUDs, which may 

require asking specifically about kratom and other herbal product use

• Do not rely on testing to identify all cases of kratom use, particularly for 

patients using newer 7-hydroxymitragynine products



Takeaways

● Patients with comorbid OUD/KUD can and should be treated for their 
OUD just as you would treat any other patient with OUD.

● However, because kratom is not “just an opioid,” consideration must still 
be given to also treating the non-opioid effects of kratom even in patients 
with comorbid OUD/KUD.

● Patients who have KUD without a comorbid OUD require a nuanced, 
thoughtful approach that involves careful consideration of the risks and 
benefits along with shared decision-making.
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