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Highlights

= “Kratom” commonly refers to an herbal substance that can produce opioid- and
stimulant-like effects. Kratom and kratom-based products are currently legal and

accessible in many areas, though U.S. and international agencies continue to review
emerging evidence to inform kratom policy.”

= While there are no uses for kratom approved by the U.S. Food and Drug
Administration, people report using kratom to manage drug withdrawal symptoms and
cravings (especially related to opioid use), pain, fatigue and mental health problems.234

NIDA supports and conducts research to evaluate potential medicinal uses for kratom
and related chemical compounds.

= NIDA also supports research towards better understanding the health and safety
effects of kratom use. Rare but serious effects have been reported in people who use
kratom, including psychiatric, cardiovascular, gastrointestinal and respiratory
problems."> Compared to deaths from other drugs, a very small number of deaths

have been linked to kratom products and nearly all cases involved other drugs or
contaminants.’6.7.82.10

What is kratom?

“Kratom” refers to both Mitragyna speciosa, a tree native to Sot

products derived from its leaves that are marketed as herbal supplements.
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Kratom leaves contain many chemical compounds (known as bioactive alkaloids)
that can affect the body. The most well-studied compounds related to kratom are
mitragynine and 7-hydroxymitragynine.’ (See How do kratom compounds work in
the brain?)

Much is still unknown about chemical compounds related to kratom, the short-
and long-term health and safety impacts of kratom use and kratom’s potential

therapeutic uses. NIDA supports and conducts research on kratom and related
chemical compounds to help inform kratom policy and health decision-making
around kratom use. (See How is NIDA advancing research on about kratom?)

While kratom or its related compounds have not been approved by the U.S. Food
and Drug Administration as safe and effective for any medical use, people report
using kratom products to alleviate drug withdrawal symptoms and cravings
(particularly for opioids), to alleviate pain and to help manage mental health
problems.3#11.12.13.14,1516 (See Why do people use kratom?) NIDA is particularly
interested in studying how kratom use may impact opioid use, which continues to

drive the drug overdose epidemic in the United States.

People typically use kratom by swallowing raw plant matter in capsule or powder
form, mixing kratom powder into food or drinks, brewing the leaves as a tea, or
taking liquid kratom extract.! People who use kratom report both stimulant-like
effects (increased energy, alertness and rapid heart rate) and effects that are
similar to opioids and sedatives (relaxation, pain relief and confusion).'®'7 Studies
and case reports have also indicated rare adverse effects may be associated with
kratom or individual kratom compounds.’ (See How does kratom affect the

body?; Is kratom safe?)

Anthropologists report that kratom has been used in Southeast Asia for hundreds
of years as a multi-purpose remedy in traditional medicine, to increase alertness
and energy while working and during social gatherings.'® While estimates of the
scope of kratom use in the United States vary,'® the expansion of kratom vendors
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and increasing case reports suggest kratom use has become more common over
the past two decades.?®

How does kratom affect the body?

Researchers are still learning how kratom and kratom compounds affect the body,
as well as how short- and long-term kratom use may impact health. While
evidence is quickly evolving, early studies have revealed important information
about how the drug works.

= Effects may vary widely. Like all drugs, kratom’s effects may depend on the amount
taken, potency (concentration and strength), formulation of the product, the way it is
ingested, other drugs in a person’s system, a person’s underlying medical conditions, and a
person’s previous experience with the substance, among other factors.> # 7 Importantly,
kratom products vary, so effects are difficult to predict. Some kratom products have been
found to contain contaminants that produce effects not associated with kratom or kratom
compounds alone.® 72" Learn more: |s kratom safe?

= Kratom produces opioid- and stimulant-like effects. People who use kratom report
both stimulant-like effects (increased energy, alertness and rapid heart rate) and effects
that are similar to opioids and sedatives (relaxation, pain relief and confusion). While many
people who use kratom report that smaller doses of kratom produce stimulant-like effects
and larger doses produce opioid- or sedative-like effects,* studies have not yet established
that these effects depend on the amount or method of kratom consumed.'% 17

= Mitragynine, 7-hydroxymitragynine, and other kratom compounds drive these
effects. The effect of kratom products can vary depending on the concentration and
combination of specific kratom compounds within the product. While kratom leaves
contain many chemical compounds that may influence the human body, the most well-
studied is mitragynine. When ingested, mitragynine breaks down into another chemical
called 7-hydroxymitragynine, which also influences the body and is an important subject of
research.?? Learn more: How do kratom compounds work in the brain?

= Adverse effects range from mild to severe. Some people who use kratom have reported
mild side effects, such as nausea, constipation, dizziness and drowsiness. # In case
reports, clinicians report seeing patients with a wide range of rare but serious adverse
effects associated with kratom exposure—including mental and neurological symptoms
(confusion, tremors and seizures), heart and lung problems (high blood pressure and slow
breathing), gastrointestinal problems (nausea and vomiting) and liver problems." 23 A very
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small number of deaths have been linked to kratom products, and nearly all cases involved
other drugs or contaminants.’® 7. 821,24 (See |s kratom safe?)

= Drug interactions may influence effects. Studies suggest many people who use kratom
also use other drugs and have conditions for which medications are often prescribed.® 417
Case reports suggest using kratom in combination with other drugs (sometimes called
polysubstance use) may produce severe adverse effects, such as liver problems or even
death.?> More research is needed to better understand the impact of using kratom in
combination with other substances. (See Is kratom safe?)

= Long-term health effects are not well understood. Because kratom research is
relatively new compared to more widely used drugs, there is little evidence to determine
how kratom use may affect someone over time. Case reports do show regular, long-term,
kratom use in large amounts may be associated with serious liver problems. These cases
appear to occur unpredictably in a small minority of people who use kratom, and it is
unclear what role other substances and underlying health conditions may play.? 2° (See Is
kratom safe?) Researchers are also still learning how often and to what extent people who
use kratom experience withdrawal or substance use disorder symptoms related to kratom
use. Learn more: Is kratom addictive? Do people experience kratom withdrawal?

= Research on potential therapeutic effects of kratom is ongoing. Researchers have not
proven kratom to be safe or effective for any medical purpose, though kratom has been
used in traditional medicine."® Many people who use kratom products report doing so to
self-treat pain, anxiety, depression, fatigue, and drug cravings and withdrawal symptoms
(especially related to opioid use)." 3 NIDA supports and conducts research on therapeutic
uses of kratom and related compounds. Learn more: Could kratom be used as medicine?

How do kratom compounds work in the
brain?

Kratom leaves contain many chemical compounds (known as bioactive alkaloids)
that influence the body. The most well-studied kratom-related compounds are
mitragynine and 7-hydroxymitragynine (7-OH). Mitragynine is found in kratom
leaves and breaks down into 7-OH in the body when digested.?% 2/ Both activate
mu-opioid receptors (specific molecular structures on the surface of nerve cells),

but the resulting effects only partially compare to those of opioids like heroin or
28
e.

oxycodon
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In general, neither kratom leaves nor
mitragynine appear to lead to respiratory
depression (trouble breathing) that is
characteristic of a life-threatening opioid e .

overdose. However, in laboratory models,

7-OH can cause respiratory depression ,.h,,dm,mmag,n.nei

that is reversed by naloxone. Even though Credit: NIDA
the body converts mitragynine to 7-OH, 2D chemical structures of kratom
this occurs slowly enough that it limits compounds mitragynine (top)
mitragynine’s effects on breathing.?? and 7-hydroxymitragynine
Scientists also have observed that (bottom).

mitragynine may bind to adrenergic
receptors, serotonin receptors and dopamine receptors, which may be
responsible for some of the arousing effects some people who use kratom report

experiencing.' 3031

Better understanding where and how kratom compounds work in the brain is an
active area of NIDA-funded research. This basic research plays an important role
in identifying kratom'’s health effects and potential therapeutic uses. Learn more:
How is NIDA advancing research on kratom?

How 1s NIDA advancing research on
kratom?

Scientific research on kratom is relatively new compared to research on more
widely used drugs. Much is still unknown about chemical compounds related to
kratom, the short- and long-term health and safety impacts of kratom use and
kratom'’s potential therapeutic uses. In response to reports of increases in kratom
exposures in the United States® and emerging questions about kratom and its
health effects, NIDA is supporting research on kratom’s use, effects, mechanisms
and therapeutic potential.
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To help inform kratom policy and health decision-making around kratom use,
NIDA conducts and supports research on how kratom compounds work in the
brain, as well as research on kratom use patterns, health effects, therapeutic uses
and drug interactions. Because many people who use kratom also report using or
previously using opioids and experiencing opioid use disorder, % 3 NIDA is
particularly interested in studying how kratom use may impact opioid use, which
has driven the drug overdose epidemic in the United States. Early studies have
found that some people report using kratom to ease craving and withdrawal

symptoms associated with other substances, including opioids and stimulants.> "

13,14, 15,16

NIDA and the NIH HEAL (Helping to End Addiction Long-term®)_Initiative are
supporting several studies evaluating kratom and related compounds as potential

treatments for chronic pain and for opioid withdrawal and opioid use disorder.
One of these projects (also supported by the National Center for Advancing

Translational Sciences and National Institute of Neurological Disorders and Stroke)
includes efforts to help develop new medications, including kratom-derived
products, as potential treatments for opioid use disorder.

NIDA also supports preclinical research to better understand how multiple kratom
compounds produce complex pharmacological and behavioral effects, to evaluate
kratom as a potential therapy for opioid use disorder and to investigate the
chemistry and biology of kratom-derived compounds for their use as therapeutic
drugs and as research tools. (See Could kratom be used as medicine?)

See more NIDA-funded projects related to kratom, and learn more about clinical

trials involving kratom.

What is the scope of kratom use in the
United States?
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Among people aged 12 or older in 2021, an estimated 0.6% (or about 1.7 million
people) reported using kratom in the past 12 months (2021 DT 8.22).*
Source: 2021 National Survey on Drug Use and Health**

* Estimates of how many people regularly use kratom vary."?

** The COVID-19 pandemic had an impact on data collection for the 2021 National
Survey on Drug Use and Health (NSDUH). For more information, please see

the 2021 NSDUH Frequently Asked Questions from the Substance Abuse and
Mental Health Services Administration.

Why do people use kratom?

NIDA conducts and supports research to better understand the diverse reasons
people use kratom.3 Kratom has been used in its native Southeast Asia for
centuries to produce opioid- and stimulant-like effects, including increased energy
and relaxation."® (See How does kratom affect the body?)

In recent years, studies suggest people across the globe use kratom for these and
many other reasons.! 3 4 Researchers have found that people report using kratom
to alleviate pain, to address symptoms of mental health conditions like anxiety
and depression, to help stop or reduce opioid or other substance use and to
manage withdrawal symptoms and cravings related to opioids and other drugs.
Most report multiple reasons for using kratom.3 11 32

While research is underway to explore possible therapeutic benefits (see Could
kratom be used as medicine?), kratom products have not been demonstrated to

be safe and effective for any medical condition. Of note, safe and effective

medications are approved to help control withdrawal symptoms and cravings
associated with opioid use disorder, as well as other substance use disorders.
Learn more about pain treatment from the NIH Pain Consortium and about

mental health treatment from the National Institute of Mental Health.
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Is kratom safe?

U.S. and international agencies have expressed concern that kratom products may
cause serious harm." There are no uses for kratom approved by the U.S. Food and
Drug Administration (FDA), and the FDA has warned consumers not to use kratom

products because of potential adverse effects.

The FDA, the U.S. Centers for Disease Control and Prevention and NIDA support
and conduct research to measure and better understand the short- and long-term

safety risks of kratom use and inform policy around kratom regulation.

Currently, several safety issues related to kratom have been identified:

= Kratom products may contain harmful contaminants. There are no uses for kratom
approved by the FDA, and kratom products have been found to contain contaminants that
produce effects not associated with kratom or kratom compounds alone, including heavy
metals and harmful bacteria.’ © 7.8 21 Of note, researchers and regulators have found
similar instances of contamination in many other products marketed as herbal
supplements.33 34 Read more about supplement regulation from the FDA.

= Adverse effects range from mild to severe. Some people who use kratom have reported
mild side effects, such as nausea, constipation, dizziness and drowsiness. # In case
reports, clinicians report seeing patients with a wide range of very rare but serious adverse
effects associated with kratom exposure—including mental and neurological symptoms
(confusion, tremors and seizures), heart and lung problems (high blood pressure and slow
breathing), gastrointestinal problems (nausea and vomiting) and liver problems. "
23 Researchers continue to study potential adverse effects in humans, animal models and
cells, including possible damage to the cardiovascular system.'% 2335 (See How does
kratom affect the body?)

= A very small number of deaths have been linked to kratom products compared to
deaths from other drugs." 7' & 24 While more research is needed, it appears that fatal
overdose from kratom use alone is extremely rare. A 2019 report found that 11 deaths
between 2011 and 2017 in the United States were associated with kratom exposure,
including two deaths associated with kratom exposure alone.® In contrast, during that
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same period, more than 200,000 people died from opioid-related overdose.3®

Drug interactions may influence effects. Studies suggest many people who use kratom
also use other drugs and have conditions for which medications are often prescribed,? #
7 and case reports suggest polysubstance use (the use of multiple drugs) involving kratom
has been associated with severe adverse effects, such as death and liver problems.?> More
research is needed in this area to assess the safety of using kratom in combination with
other substances.

Long-term health and safety effects are not well understood. Because kratom
research is relatively new compared to research on more widely used drugs, there is little
evidence to determine how kratom use may affect someone over time. Case reports do
show regular, long-term, kratom use in large amounts may be associated with serious liver
problems. These cases appear to occur unpredictably in a small minority of people who
use kratom, and it is unclear what role other substances and underlying health conditions
may play.% 26

Effects on pregnancy are not well understood. Very little research is available on kratom
use before, during and after pregnancy, but there have been reports of opioid-
like neonatal abstinence syndrome in infants born to women who regularly use

kratom.3” Learn more: How does kratom use affect pregnancy?

Safety effects of intoxication are not well understood. The impact of kratom
intoxication (taking enough to be impaired) on driving, operating heavy machinery, or
performing other tasks that could be dangerous if impaired has not been extensively
studied.” 38 39

Learn more about kratom and safety from the FDA.

How does kratom use affect pregnancy?

Very little research is available on kratom use before, during and after pregnancy.

A 2021 report suggests that many cases of kratom use during pregnancy likely
also involve the use of other substances, and the effects of kratom alone on

pregnancy are difficult to determine without further research. The same report

identified at least five cases of opioid-like neonatal abstinence syndrome in infants
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born to women who regularly used kratom but not opioids. The infants in these
cases all responded well to standard treatments given to infants experiencing
neonatal abstinence syndrome related to opioids.3’

Is kratom addictive? Do people experience
kratom withdrawal?

NIDA conducts and supports research to better understand how often and to
what extent people who use kratom experience withdrawal and substance use
disorder symptoms related to kratom use.

To be diagnosed with a substance use disorder, a person must meet specific
diagnostic criteria for continued, compulsive substance use despite negative
consequences. The Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5)—a reference text published by the American Psychiatric
Association that health professionals use to diagnose substance use disorders and
other psychiatric disorders—does not include a specific diagnosis related to
kratom use.?° However, some researchers studying kratom have modified criteria
to study kratom use patterns and symptoms that resemble other substance use
disorders.?

Studies suggest people may experience mild to moderate withdrawal symptoms
when they stop regular kratom use,* 42 but more research is needed to
understand to what extent people develop substance use disorder symptoms
related to kratom.™ 39

Preliminary data from anonymous surveys of people who use kratom suggest a
minority of people report experiencing kratom-related withdrawal symptoms and
a smaller minority report experiencing substance use disorder symptoms related
to kratom use.?
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Some experts are concerned about kratom'’s addictive potential because the main
kratom compounds, mitragynine and 7-hydroxymitragynine, partially activate the
same receptors (specific molecular structures on the surface of nerve cells) in the
brain on which drugs with known addictive properties act. However, researchers
have observed that the way kratom compounds activate these receptors may
reduce the potential for addiction relative to opioids.?® 2 3031 Further, studies in
animal models indicate that the addictive potential of mitragynine and 7-
hydroxymitragynine may differ from one another.*3 Further research is needed to
better understand how various compounds related to kratom interact to influence
the risk of withdrawal and addiction. (See How do kratom compounds work in the

brain?)

How are withdrawal and substance use
disorder symptoms related to kratom use
treated?

While withdrawal and substance use disorder symptoms related to kratom use
have not been extensively studied, some people who use kratom report
experiencing them.! 3 9 (See |s kratom addictive? Do people experience kratom

withdrawal?) There are currently no approved medical therapies for these
conditions. In very limited cases, some researchers have reported using
medications** 4> 46 and other therapies*’ to address withdrawal and substance
use disorder symptoms related to kratom use®' in humans and animal models—
though robust clinical trials are still needed to evaluate these and other
experimental treatment options.

See more information on seeking substance use treatment and other medical

attention.

Could kratom be used as medicine?
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NIDA and other institutes at NIH support and conduct research to evaluate
potential medicinal uses for kratom and kratom compounds. While kratom has
not been proven safe or effective for any medical purpose, kratom has been used
in traditional medicine in some countries,’ '® and many people who use kratom
report doing so to self-medicate for pain, anxiety, depression, substance use
disorders and substance withdrawal. 3 1" Studies in animal models suggest
kratom and related compounds potentially have other therapeutic properties,
such as antidepressant and pain-relieving properties, that may warrant further
study.! 48

Of particular interest to NIDA, early studies suggest kratom and kratom
compounds warrant further study as experimental treatments for substance use
disorders, specifically opioid use disorder.> 48 Such treatments are urgently
needed to help curb the drug overdose epidemic in the United States. NIDA and
its partners conduct and support research evaluating kratom and related

compounds as potential treatments for chronic pain and for opioid withdrawal
and opioid use disorder. Learn more: How is NIDA advancing research on kratom?

Is kratom legal?

While kratom use or sale has been banned or restricted in several

countries,? kratom products are currently legal and accessible online*® and in
stores in many areas of the United States. The U.S. Drug Enforcement
Administration (DEA) has listed kratom as a “drug of concern,” though kratom and
kratom compounds are not listed on the U.S. schedule of controlled substances.

In 2021, the World Health Organization’s (WHQ) Expert Committee on Drug
Dependence Z (ECDD) examined the evidence on kratom'’s health effects and

concluded that there is insufficient evidence of adverse effects that would warrant
additional critical review or inclusion in the United Nations list of
internationally controlled substances (. (See the full WHO ECDD report on kratom
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(Z.) Kratom remains on the list of substances under surveillance by the WHO
ECDD.

Learn more about kratom and its legal status in the United States from the Drug
Enforcement Administration (DEA).

Find More Resources on Kratom

® | earn more about kratom regulation and safety from the U.S. Food and Drug Administration
(EDA).

® | earn more about kratom and its legal status from the Drug Enforcement Administration
(DEA).

= | earn more about kratom products marketed as herbal supplements from the National
Institutes of Health (NIH) National Center for Complementary and Integrative Health (NCCIH).
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