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01 History



Kratom: A Plant-based Product 

Mitragyna speciosa Korth. 

Southeast Asia



“decoction” or tea chewed leaves

not necessarily viewed as ‘drug use’ - 
more like a cup of coffee!

Source: Singh et al, 2016

Kratom Consumption in Southeast Asia



Kratom Use Indigenously / Traditionally in SEA  
● Many indigenous uses of the plant

○ Most commonly used by male laborers to manage pain and boost energy during the 
work day 

○ Used by men in the evenings in social settings  (not accepted for use among women) 
○ Used as a household remedy for various things such as fever, diarrhea, pain, anxiety, etc. 
○ Occasionally used in religious ceremonies 

● Due to these uses, kratom use is not stigmatized in SEA the same way that 
other drugs/alcohol are  

Sources: Singh et al, 2016; Kruegel and Grundmann, 2018; Veltri and Grundmann, 2019. 



Kratom Use Indigenously / Traditionally in SEA  
● Kratom use been documented to 

serve as a withdrawal mitigation 
strategy / substitute for opium 
and/or heroin in Southeast Asia 
for almost 200 years  

● This history also points to the 
potential for kratom dependence, 
withdrawal, cravings, and 
addiction 

Sources: Singh et al, 2016; Kruegel and Grundmann, 2018; Veltri and Grundmann, 2019. 



02 Kratom in the US



● First reported to come to the US in 1980’s or 1990’s, but see kratom 
becoming having more mainstream use starting in 2010’s 

● Estimated number of kratom consumers in the US: 3-15 million; tend to be: 
○ White (non-Hispanic) 
○ Male 
○ Between 31 and 50 years of age
○ Married or partnered
○ Employed with an annual household income of $35,000+ 
○ Have private health insurance
○ Have at least some college education 

Kratom Use in the US

Sources: Veltri and Grundmann, 2019; Grundmann et al, 2023 



→ Leaves are 
harvested and 
dried in SEA

Kratom is Grown/Processed and Sent to the US 

→ Leaves are 
processed into 
powders and sent 
to the US for 
distribution



Kratom products look very different in the US than in Southeast Asia!

Variety of US Kratom Products/Vendors



● Most people are buying kratom online 
● Additionally, people access kratom at 

local stores: head shops / vape stores / 
gas stations / bodegas / organics stores 

● In some states, people can access kratom 
at specialized kratom/kava bars 



03 What Actually is kratom?  



● The kratom plant has “alkaloids,” which are a 
plant-based class of organic compounds 
which have physiological / pharmacological 
effects on humans 

● Over 40 alkaloids have been isolated from 
the Mitragyna speciosa plant
○ Mitragynine is the most researched, primary, active 

alkaloid that causes the physiological effects seen in 
humans 

Source: Kruegel and Grundmann, 2018

The Key to Kratom’s Impact



mu-opioid receptor 
(partial agonism) 

Kratom’s 
Alkaloids

kappa-opioid receptor
(competitive antagonism)  

delta-opioid receptor 
(competitive antagonism)  

 

alpha-2 adrenergic receptors
 

adenosine receptors
 

dopamine receptors
 

serotonin receptors
 

Kratom Has Activity at Many Receptor Types



An Herbal Speedball? 
● Overall: Kratom is known for having stimulant-like effects at LOW doses 

and opioid-like effects at HIGH doses 
● Opioid activity → helps with acute/chronic pain 

○ Kratom’s alkaloids are often referred to as “atypical” opioids
○ Even if they bind to opioid receptors, they DO NOT activate the β-arrestin pathway (this 

is what is responsible for the respiratory depression seen in other opioids)  
○ Studies in rats and case studies show the effects of mitragynine can be reversed with 

naloxone

● Adrenergic activity → blocks pain signaling
● Serotonergic, dopaminergic, adenosine receptor activity → unclear of 

the exact pharmacological impacts  

Source: Veltri and Grundmann, 2019; Eastlack et al, 2020; Obeng et al, 2021; Grundmann et al, 2022 



04 Harm or Harm Reduction? 



Kratom as a Harm? 
CASE STUDY: 
“In this case of a female in her 40s brought in… appearing hypoxic, obtunded, difficult to arouse, and 
cyanotic, our differentials included substance use disorder (opioid versus benzodiazepines versus 
other substances that could cause respiratory suppression), stroke, respiratory failure secondary to 
infection, cardiogenic causes, and central nervous system infections…. Due to the patient’s 
responsiveness to naloxone, high on our differential was opioid use disorder with overdose. 
However, to our surprise, the patient’s urine toxicology was negative for opioid or fentanyl use. 
Fortunately, in our case, the patient became alert shortly after interventions and was able to give us a 
history of large-volume kratom consumption.”

Source: Ahmed et al, 2023



Common Kratom Use Side Effects 
VomitingConfusion

Constipation Dizziness

Agitation 

DrowsinessNausea 

Sources: Veltri and Grundmann, 2019; Grundmann et al, 2022 

Rare Adverse Outcomes / Toxicity
(if used in high doses, concentrated products, etc.)

Respiratory Arrest Rhabdomyolysis 

Seizures Respiratory Depression

Renal Failure Bradycardia

Coma Cardiac Arrest 

OverdoseKratom-Drug Interactions Death



Common Kratom Withdrawal Symptoms
● Muscle spasms
● Diarrhea
● Lack of appetite 
● Fever
● Pain
● Runny eyes/nose
● Mood swings
● Restlessness/disturbed sleep 
● Sadness

Source: Veltri and Grundmann, 2019. 

Among those who use opioids and 
kratom, these kratom withdrawal 
symptoms are reported to not be as 
strong/severe as opioid withdrawal. 

+ Potential for Cravings / Dependence



2012: DEA Lists Kratom as a “Drug of Concern”

Source: DEA, 2017



Source: Anwar et al, 2016

2016: MMWR on Poison Center Calls



2016: DEA Tries to Schedule Kratom
August: Notice of Intent 

October: Withdrawal Notice 



2017: FDA Issues a Public Health Advisory
“FDA will continue to warn the public against the use of kratom for medical 
treatment… Therefore, kratom is not lawfully marketed in the U.S. as a drug 
product, a dietary supplement, or a food additive in conventional food.” 

Source: FDA, 2017.



2018: FDA Issues Warning Letters to Vendors

“As we work to combat the opioid epidemic, we cannot allow unscrupulous vendors to 
take advantage of consumers by selling products with unsubstantiated claims that 
they can treat opioid addiction.” - FDA Commissioner Scott Gottlieb, M.D 

Source: FDA, 2018.



Source: Sprout Health Group

Blank: States were kratom is 
unregulated 

Red: States where kratom is 
banned 

Green: States that have passed the 
Kratom Consumer Protection Act 
(KCPA)

Current Kratom Legal Landscape 



Currently: Kratom Increasingly in the News 

Source: Tampa Bay Times, 2023

Similar to other drugs, see drug hysteria playing a role in media…



What About Kratom as Harm Reduction? 
REDDIT CASE STUDIES: 
(1) “Essentially, compared with my relationship to alcohol and compared with others’ drug habits, 

kratom is a miracle. My life has become infinitely better - my job, marriage, really all of my 
relationships, fitness, general happiness! I use kratom once a day and sometimes take days off 
to get better effects. It saved my life.”

(2) “So now I’ve totally stopped using traditional opiates and opioids (I still take kratom, and plan 
to use kratom so long as availability persists). It easily changed my life.”

(3) “I took kratom for several weeks and that really sustained me, likely couldn’t have quit 
[hydrocodone] without it.” 

Source: Smith et al, 2021 



Reported Benefits from Use

Relieve Acute PainRelieve Chronic Pain

Increase Energy

Increase Focus Manage Depression

Manage Anxiety

Reduce Use of OpioidsManage PTSD

Elevate Mood

Sources: Veltri and Grundmann, 2019. 

Manage Withdrawal Symptoms

+ Kratom as a Tool if Limited MOUD Access?
KEY → Hard to evaluate specifics… there have been no rigorous 

clinical trials published to date (largely due to product 
inconsistencies)... information based on self-report / case studies 



05 Emerging Kratom Research



Sources: Hill et al, 2024

4 Classes 
of Kratom 

Consumers 
in the US
● Pain Txt 
● SUD Txt
● Low Anx/Dep
● High Anx/Dep 



Kratom Use → DSM-5 Substance Use Disorder? 

Source: Hasin et al, 2014



Findings on Kratom Use Disorder 

Source: Hill et al, 2014



Source: Rogers et al, 2014

Findings on Kratom Use Disorder 



Kratom Vendor Research

Source: Hill et al, 2024

inconsistency! 



Kratom In the Context of Polyuse

Source: Torrico et al, 2023; Hill et al, 2024

● Kratom is often used by people who also use other substances 
○ Most kratom-related overdose deaths have another substance involved (e.g., fentanyl, 

opioids, benzodiazepines, etc.)  



Synthetics and Semi-Synthetics

Source: Hill et al, 2025





Source: Kamble et al., 2020



Synthetics and Semi-Synthetics
● 7-hydroxymitragynine (7-OH) is the oxidized derivative of mitragynine 

○ This is of growing interest due to providing analgesic effects via the mu-opioid receptor 
○ 7-OH has 10-22 greater binding affinity at the mu-opioid receptor than morphine 

● We are also interested in mitragynine pseudoindoxyl 
○ This ALSO is of growing interest due to providing analgesic effects via the mu-opioid receptor
○ Pseudo is nearly as potent as fentanyl! 

● The safety of these molecules in humans have NOT been studied. 
● These products are often mislabeled as “kratom” when sold. 
● There are very few regulations on the sale of 7-OH or pseudo products in the 

US

Source: Matsumoto et al, 2004; Hill et al, 2025 



06 Key Takeaways + Acknowledgements  



Key Takeaways 
● Kratom is a complicated plant that does numerous things to the brain/body
● Indigenous use in Southeast Asia looks very different from use in the US
● Kratom use disorder is prevalent, though largely mild 

○ Some researchers/physicians support use of buprenorphine for treating KUD 

● There is still much we do not know about kratom and its impacts!
● There are a growing number of 7-OH and pseudo products on the online 

market 
○ These are highly potent products → emerging public health concern that needs more research   
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Thank you!!!

Questions? 


