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Introduction
Kratom (Mitragyna speciosa), a native plant in Southeast Asia,1 
has received public, scientific, and political attention in recent 
years.2-4 In 2021, the World Health Organization (WHO) 
Expert Committee on Drug Dependence (ECDD) decided 
against recommending a critical review of kratom, electing 
instead to continue surveillance of this herb.5 Although the 
United States (U.S.) Food and Drug Administration (FDA) 
does not report any FDA-approved uses for kratom,6 the 
National Institute on Drug Abuse (NIDA) is funding numer-
ous projects related to kratom and its alkaloids.7 These research 

initiatives are particularly timely given popularity of kratom in 
the U.S.8-10 and recent findings regarding the polypharmaco-
logical profile of this herb.11

In the U.S., kratom and kratom-based products can be pur-
chased at head- or smoke-shops, online vendors, and selected 
chain stores.12 Among a U.S. sample of more than 8000 adults 
endorsing current kratom use, nearly half (48.6%) endorsed 
typically consuming this herb as a powder with a beverage; use of 
powdered kratom in a pure or pill form as well as consumption 
of a self-prepared tea with kratom were also commonly repor-
ted kratom preparations.13 Reported estimated prevalence of 
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ABSTRACT

BACKgRoUNd: Kratom (Mitragyna speciosa) consumption and associated health effects have raised debates in the United States. 
Although most people using this herb do not experience adverse health effects associated with kratom use, medical providers should be 
knowledgeable of emerging substances and concurrent, sequential, or simultaneous use of other drugs which may impact healthcare rec-
ommendations and prescribing practices.

METHodS: The objective of this narrative review was to elucidate selected health effects associated with using kratom—either alone or with 
other substances. Since scientifically controlled human subjects research on kratom use is still limited, relevant case reports were also 
described.

RESUlTS: Cardiovascular, gastrointestinal, neurological, and psychiatric effects associated with kratom use were especially notable, and 
in-utero exposure accompanied concern regarding a neonate’s risk for developing neonatal abstinence syndrome. Our ability to identify and 
understand the role of this herb in kratom-associated fatalities is complicated since kratom is not routinely screened for in standard forensic 
toxicology. If a screening is performed, it is usually for the major alkaloid, mitragynine, as a surrogate for kratom use. In addition to lacking 
a standard practice of screening decedents for kratom alkaloids, the association between mortality and kratom use may be confounded by 
polysubstance use, adulteration of kratom products, and drug-herb interactions.

CoNClUSioNS: Increasing medical awareness of this herb is vital to ensuring prompt administration of best-practice medical advice or 
treatment for people seeking information related to kratom use or for patients experiencing an adverse health effect that may be associated 
with using or withdrawing from kratom. Knowledge gained from continued surveillance and study of kratom and its associated health effects 
may assist in guiding clinical decision-making and preventing development of adverse health effects among people using kratom.
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past-year kratom use in the U.S. ranges from 0.7% to 4.1%.10,14-16 
People using this herb tend to be males,13,15,17-19 middle-
aged,13,15,17,19 employed,13,17-19 have an household income of 
$35 000 or more,13,17,19 and possess at least some college educa-
tion.17 Prior research has revealed geographic variations in 
kratom exposure rates reported to U.S. poison control centers 
and in kratom use patterns.8,19 Adverse effects associated with 
using kratom were reported by a fifth (19.3%) of the 2798 
respondent adults endorsing past-year kratom use; less than 1% 
of all respondents who used kratom in the prior year sought 
treatment related to adverse health effects.20 Approximately 
2.4% of sampled adults disclosing past-year kratom use met cri-
teria for a moderate or severe kratom-related use disorder in the 
prior year.20 Given that the amount of kratom exposures reported 
to poison control centers in the U.S. is rapidly escalating,8,9,21 it 
is essential that substance use researchers and medical commu-
nity are aware of kratom, possible risks and benefits of kratom 
use, and potential drug-herb interactions when kratom is used 
with prescribed or non-prescribed substances.

Motives for kratom use include, but are not limited to, treat-
ing or managing pain, alleviating symptoms of psychiatric dis-
orders such as depression or anxiety, or reducing, substituting, 
or quitting problematic use of other substances, such as opi-
oids.13,17,20 From 2867 U.S. adults who endorsed currently 
using kratom, an online survey revealed that nearly half (48.4%) 
disclosed that their primary reason for kratom use was to 
relieve pain; 9 out of 10 (90.7%) of these individuals found that 
kratom was “very” helpful in providing pain relief.17 Among a 
sample of 26 Malay men with a past 12-month history of con-
suming kratom on a daily basis, a double-blind, laboratory-
based study revealed a significant increase in pain tolerance, 
determined via Cold Pressor Task, an hour post-consumption 
of a kratom-based drink.22 While this study is suggestive, fur-
ther work is necessary to test the efficacy of kratom as a pain 
reliever, as well as to establish a side-effect profile.

Although two-thirds (67.9%) of adults—mostly located in 
the U.S.—who used kratom in the prior year did not experi-
ence any adverse effects associated with their use,20 identifying 
and treating the etiology of kratom-associated adverse health 
outcomes is complicated by relatively high rates of polysub-
stance use or substance use disorders among populations using 
kratom.10,15,23,24 When compared to U.S. respondents who 
never used kratom, surveyed adults who used kratom were sig-
nificantly more likely to disclose monthly use of substances, 
such as cannabis, cocaine, ecstasy, heroin, methamphetamine, 
or nicotine.15 Further, data from the 2019 National Survey on 
Drug Use and Health (NSDUH) revealed that among U.S. 
individuals who endorsed lifetime kratom use, 31.0% disclosed 
one or more past-year substance use disorders23 (not due to 
kratom). The weighted prevalence of a past-year alcohol use 
disorder was 17.8% among U.S. individuals who used kratom 
in their lifetime, compared to 5.1% of those who never used 
kratom.23 A past-year marijuana use disorder was also more 

prevalent among U.S. individuals who ever used kratom.23 
Thus, it is necessary for medical providers to not only be 
knowledgeable of kratom-associated health effects when 
kratom is used alone, but also be able to recognize potentially 
compounding adverse clinical effects associated with concur-
rent use of kratom and other substances.

Since generalists are often patients’ first point-of-contact to 
receive medical guidance or healthcare services, awareness of 
kratom and health effects associated with kratom use, depend-
ency, withdrawal, or polysubstance use is urgently needed in 
the medical community. Uncertainty regarding the clinical 
effects of this herb—especially at understudied doses or when 
kratom is used with other substances or FDA-approved medi-
cations—limits healthcare providers’ capacity to deliver evi-
dence-based and best-practice care for patients using kratom. 
Thus, this narrative review aimed to provide a broad overview 
of clinical reports and human subject research conducted 
related to physiological and psychiatric health effects associ-
ated with the use or withdrawal of kratom alone or concur-
rently with other substances. In particular, this review focused 
on some cardiovascular, gastrointestinal, neurological, and psy-
chiatric considerations. Kratom-associated fatalities and neo-
natal abstinence syndrome were also discussed. Further, 
clinically relevant gaps in existing literature were identified.

Review
Cardiovascular

Clinical reports detailed patients who presented with kratom-
associated, adverse cardiovascular effects, such as cardiac arrest, 
cardiac palpitations, elevated blood pressure, prolonged QT 
interval, or tachycardia.25-35 Abdullah et al25 described a patient 
who experienced cardiac arrest and had a history of ingesting 
kratom tea several times per day to self-treat opioid depend-
ency. Further, Nacca et al28 presented a case of intracerebral 
hemorrhage when a kratom-based product was adulterated 
with phenylethylamine. Prior work examined electrocardio-
gram (ECG) abnormalities among adults in Malaysia36; this 
cross-sectional study found no significant differences for any 
abnormalities in the ECG, sinus bradycardia, nor prolonged 
QTc interval in the resting ECG between individuals using 
kratom, compared to controls who did not use kratom.36 
Among this sample, adults who used kratom consumed an esti-
mated mean of approximately 434 mg of mitragynine daily.36 
The odds of having sinus tachycardia were approximately 8.6 
times greater among individuals using kratom, compared to 
controls.36 U.S. poison control center data revealed that tachy-
cardia was reported by approximately a fifth (22.5%) of adults 
(20 + years of age) exposed to kratom alone.8 National Poison 
Data System data from 2014 to 2019 revealed that cardiovas-
cular effects were reported by 36.8% of adults 60 to 69 years of 
age and by 51.9% of adults 70+ years old among cases in which 
kratom alone was used and one or more clinical effects was 
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stated.37 These findings may be particularly relevant for health 
providers treating patients at a higher risk for developing 
adverse, cardiovascular health outcomes.

Gastrointestinal

Nearly 4 out of 5 (78.1%) surveyed individuals who disclosed 
current kratom use and one or more negative reactions associ-
ated with using kratom reported that they ever experienced 
kratom-associated stomach problems.17 Constipation associ-
ated with kratom use was reported by 134 out of 2867 sur-
veyed U.S. adults who endorsed current use of this herb.17 
Additionally, kratom-associated diarrhea has been endorsed 
by some individuals using kratom.13 Among health effects 
associated with using kratom alone which were reported to 
U.S. poison control centers between 2011 and 2017, nearly a 
sixth (14.7%) adults 20 + years of age reported nausea, and 
12.9% endorsed vomiting.8 Nausea and vomiting associated 
with using kratom were also mentioned in some subreddit 
posts, published from June 2019 to July 2020.38 Nausea, diar-
rhea, and vomiting were disclosed by some males in Malaysia 
who were withdrawing from kratom.39 Vomiting and/or nau-
sea associated with kratom use or withdrawal were also docu-
mented in clinical reports.26,27,30,31,33,40-42 Some patients with a 
history of kratom use were observed to have symptoms of 
liver31,34,42-48 or kidney47,49 injury.

Neurological

Neurological health effects were reported among some indi-
viduals with a history of using kratom alone or with other sub-
stances. In a case reported by Castillo et al,50 the patient, who 
experienced symptoms associated with posterior reversible 
encephalopathy syndrome, reported prior use of at least kratom 
and dextroamphetamine. A patient who consumed an unknown 
dose of a kratom-based product with phenylethylamine experi-
enced an intracerebral hemorrhage; on hospital day three, the 
serum concentration of mitragynine was 340 ng/mL.28 Case 
reports also described patients with other kratom-associated, 
neurological symptoms, such as seizure,51-53 aphasia,50 coma,53 
disorientation,50 or headaches.28,50 Indeed, headaches were dis-
closed by a fifth (19.4%) of 361 surveyed U.S. adults who cur-
rently use kratom and had one or more negative reactions 
associated with their use.17

Psychiatric

Psychiatric-related benefits and harms associated with kratom 
use have been detailed. Individuals reported using this herb for 
psychiatric/mental health concerns, such as anxiety, depression, 
post-traumatic stress disorder, or bipolar mood.13,17,20 Among a 
sample of 280 posts published between June 2019 and July 
2020 on kratom-based subreddits, beneficial effects associated 
with using kratom, such as anxiolytic properties, enhanced 

mood, feelings of euphoria, and increased energy, were men-
tioned in some posts.38 Negative effects associated with use or 
cessation of kratom have also been observed. Kratom-associated 
irritation/agitation/irritability has been reported.8,17 Irritability, 
increases in apathy, and reductions in motivation associated 
with using this herb were noted in some subreddit posts.38 
Some individuals who used kratom or a kratom-based product 
experienced cravings.39,40 Symptoms associated with tolerance 
to or withdrawal from kratom have been reported.20,38 Among 
a sample of males, mostly of Malay ethnicity, who used kratom 
for 6 or more months, examples of reported withdrawal symp-
toms included anger, nervousness, and feelings of restlessness.39 
Sablaban and Gautam54 described a patient who experienced 
obsessive thoughts of a violent nature, homicidal ideation, and 
increased anxiety less than a day after attempting to wean off 
kratom. Visual and auditory hallucinations were reported in a 
postoperative patient.27 Further, altered mental states, such as 
depressed mood, were reported among some individuals who 
experienced withdrawal from kratom.39

Fatalities

Mortalities associated with kratom use commonly report sus-
pected polysubstance use close to the time of decedents’ 
death.55-63 Consequently, the risk of death due to using kratom 
alone is challenging to determine. Gershman et al59 revealed 
that polysubstance use was involved in at least 14 of 15 deaths 
associated with kratom use in Colorado. A review of death cer-
tificates in Nevada suggested that mitragynine concentrations 
in decedents’ blood samples did not significantly differ between 
cases in which mitragynine was documented as contributing to 
or causing death, and those in which mitragynine was identi-
fied, but not documented as a contributory factor nor cause of 
death.63 Among autopsied cases from a hospital in Thailand, 
substances, such as antihistamine, benzodiazepines, ethanol, 
and methamphetamine, were noted in some blood samples 
from decedents with a positive mitragynine screening.64 Thus, 
the relatively frequent presence of polysubstance use in kratom-
associated fatalities raises questions regarding the mechanisms 
in which these substances interact and whether kratom itself 
could result in mortality. Kratom-associated fatalities may also 
be underreported, because, as noted, forensic toxicology guide-
lines currently do not include standard screenings for kratom 
alkaloids in decedents.

Neonatal abstinence syndrome

An increase in neonatal abstinence syndrome incidence has 
been observed in at least 25 U.S. states from 1999 to 2013.65 
This accompanies concern regarding prenatal use of under-
studied substances on the potential for adverse health effects 
for the infant, especially when used with pharmaceutical drugs 
or other substances. Clinical reports have detailed development 
of neonatal abstinence syndrome among children born to 
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mothers who used kratom—among other substances—during 
pregnancy.66-72 For instance, Nellhaus et al69 reported on a neo-
nate with elevated Finnegan scores whose mother consumed 
kratom capsules—in addition to other substances and medica-
tions, such as cigarettes, caffeine, zolpidem—prenatally. This 
infant experienced symptoms commonly reported in cases of 
neonatal abstinence syndrome, such as undisturbed tremors, 
increased muscle tone, and a high-pitched cry.69 Among cases 
reported to U.S. poison control centers, 7 neonates exposed to 
kratom were reported between 2016 and 20178; 4 out of the 5 
neonates who experienced signs of withdrawal were exposed to 
kratom only.8 Thus, there is an urgent need to investigate if 
neonatal abstinence syndrome associated with in-utero kratom 
exposure is due to opioid or adrenergic withdrawal. Further, 
medical providers to be able to recognize adverse neonatal 
effects associated with in-utero exposure to kratom and other 
substances, if applicable.

Gaps in literature

These findings, predominantly from case studies, indicate that 
some people who use kratom are experiencing adverse events. 
Yet standards of care to address kratom-associated adverse 
health effects are lacking, and reported treatment has widely 
varied. Among 1174 individuals exposed to kratom alone, 
National Poison Data System data from 2011 to 2017 revealed 
that approximately half (52.0%) were given intravenous fluids, 
and nearly a third (31.3%) received benzodiazepines.8 Some 
examples of other therapies provided to this sample, included 
naloxone, oxygen, and intubation.8 Among reviewed clinical 
reports, treatment protocols varied on the perceived etiology 
and type of medical event(s) presented in each case. Cessation 
of kratom use, administration of buprenorphine-naloxone, 
and/or supportive care were commonly documented, although 
no controlled clinical studies have been reported to examine 
the appropriateness of these interventions.

A lack of a standard protocol to address kratom-associated 
health effects was also reflected in the treatment of neonatal 
abstinence syndrome or symptoms of dependence or with-
drawal associated with in-utero exposure to kratom. For 
instance, palliative care and clonidine were successfully incor-
porated into the treatment of kratom-associated withdrawal 
symptoms in the neonate, described by Nellhaus et al.69 Other 
cases utilized morphine to treat kratom-associated withdrawal 
symptoms.66-68,70,72 Davidson et al66 successfully managed one 
neonate’s symptoms through oral morphine until the weaning 
process began 3 days after initiating morphine. Morphine ther-
apy was also used to treat the case of neonatal abstinence syn-
drome, discussed by Smid et al.68 However, Eldridge et 
al67 reported that sinus bradycardia developed when morphine 
and clonidine were used individually in a neonate with neona-
tal abstinence syndrome. Although treatment protocols may 
vary due to the presence or absence of other substances used by 

a patient, best-practice guidelines to address adverse health 
effects associated with prenatal kratom use should be identi-
fied, pending further kratom-related research.

Uncertainty regarding best-practice patient care for kratom-
associated medical events may be due to a scarcity of clinical 
and community-based research regarding use of kratom—both 
alone and when kratom is used with other substances or medi-
cations. Despite the utility of clinical case studies, case reports 
only provide limited information, depicting presentations of 
individual patients in unique contexts. For instance, several of 
the reviewed case reports did not describe kratom dosage. This 
is problematic since use of this herb may produce varying 
effects, depending on the dosage and method of ingestion.13 
Indeed, case reports and data from non-community samples 
are limited in their generalizability and representativeness of 
persons who use kratom. Further, it would be remiss not to 
emphasize that causal mechanisms are not able to be identified 
using clinical reports. Thus, cross-sectional and longitudinal 
surveillance in addition to clinical trials studies on kratom use 
and associated health effects are necessary before establishing 
best-practice medical support and guidelines for treatment-
seeking patients using this herb.

Treatment planning for a patient who only uses kratom and 
reports a kratom-associated adverse health outcome may also 
have additional difficulty due to a paucity of regulations of and 
research on kratom-based products in North America. There is 
a possibility that some kratom-based products may be adulter-
ated, potentially resulting in unintended exposure to chemical 
compounds such as phenylethylamine,28 contaminants,12 or 
concentrations of a kratom alkaloid.73 Indeed, health effects 
associated with using kratom and other substances—either 
intentionally or unintentionally—may also differ depending on 
if the substance(s) were used concurrently, simultaneously, or 
sequentially with kratom. Further, a lack of widespread indus-
try standards regarding the quality of kratom and kratom-
based products also presents a problem for patients seeking 
medical advice on the harms and benefits of differing doses 
and routes of kratom administration. This is especially con-
cerning in North America where many of the more severe, 
kratom-associated adverse health effects were reported.

There is a dearth of literature discussing how to modify fre-
quency, amount, or route of kratom administration to reduce 
adverse health outcomes associated with kratom use. Since 
beneficial effects have been reported by individuals using this 
herb13,17,20,38 and emerging research is examining whether 
kratom extracts could be used to safely decrease use of sub-
stances such as alcohol,74 some patients may not want to abstain 
from using kratom. Further research on kratom dosage and use 
patterns among community-based samples is needed to develop 
the evidence base for the non-problematic use of kratom. This 
information may help clinicians advise patients on their use. 
Additional studies on populations at high risk for adverse and 
severe adverse events are also warranted.
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Conclusions
Given the relatively understudied, but rapidly expanding,8,9,21 
use of kratom in the United States, physicians and addictions 
specialists need to be aware of patients’ use of this herb, especially 
when used in conjunction with medications, substances, herbs, 
or dietary supplements. To build the medical community’s com-
petency in assessing potential beneficial effects and identifying 
adverse health outcomes associated with kratom use, the present 
narrative review provided a broad overview of clinical reports 
and human subjects literature from the English-language publi-
cations describing health effects associated with exposure to 
kratom alone or with other substances (Table 1). Although this 
narrative review focused on neonatal abstinence syndrome as 
well as some cardiovascular, gastrointestinal, neurological, and 
psychiatric health considerations when treating patients who use 
kratom alone or concurrently, sequentially, or simultaneously 
with other substances, this is by no means an exhaustive list of 
kratom-associated health effects. Clinicians should be mindful 
of emerging literature detailing beneficial and harmful health 
effects, such as dizziness or respiratory depression, associated 
with kratom use, dependency, overdose, or polysubstance 
use.13,25-27,29-31,33,35,40-43,49,50,54,75-84 Relatively high rates of  
polysubstance use and/or co-occurring substance use disor-
ders10,15,23,55 may also contribute to difficulties in establishing 
evidence-based treatment guidelines for patients experiencing 
an adverse health effect associated with using kratom individu-
ally or for people interested in receiving best-practice medical 
guidelines for kratom reduction, cessation, or responsible use.

This narrative review highlighted the pressing need for con-
tinued research regarding kratom use patterns in the U.S., the 
medicinal potential of this herb, and treatment considerations—
when kratom is used individually or concurrently with other 
substances. Clinically, it is vital that medical providers and 
addiction specialists obtain comprehensive medical histories, 
including use of herbs, dietary supplements, and other legal 
substances, to be informed on a patient’s use of kratom and con-
current use of other substances, if applicable. This is particularly 
imperative in the provision of competent care for patients who 

may have a greater risk for a kratom-associated, adverse health 
effect. Medical professionals should also consider including 
kratom alkaloids in standard toxicology screenings for fatalities 
given the rising popularity of this herb and the need for 
improved surveillance of kratom-associated deaths. Further, 
since comparatively few people using kratom report a moderate 
or severe kratom-related adverse event,20 health providers 
should take into account the patient’s individual experiences 
with this herb—and concurrent substances, if applicable—when 
developing treatment recommendations to enhance patient care 
outcomes for patients using kratom.

Research will also need to inform federal, specifically NIDA, 
policy-making and strategic planning. While the NIDA 
Director has been called on to testify before congress on this 
topic, kratom is not reflected in the current agency strategic 
planning document85 but, as noted, NIDA has funded numer-
ous research projects related to kratom’s pharmacology, includ-
ing to one of the co-authors of this document. Kratom use is 
part of the “real world landscape of drug use” (NIDA proposed 
strategic plan Goal 1, Action 1.2) and this review shows the 
importance of screening, prevention, and treatment (Goals 2 & 3) 
to meet the needs of some users.
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Table 1. Primary findings detailed in this review.

KEy POINTS

• Medical providers, addiction specialists, and substance use researchers should be aware of kratom as well as potential benefits and risks 
associated with using kratom—without co-use of other substances or when kratom is used concurrently, sequentially, or simultaneously 
with other substances.

• Case reports and human subject research have documented beneficial and adverse health effects associated with using this herb.

• Given currently published scientific literature and clinical reports, it is difficult to determine the role of kratom in more severe, adverse 
health effects associated with kratom use due to relatively high rates of polysubstance use.

• Polysubstance use is commonly reported in kratom-associated fatalities, and kratom alkaloids are not included in standard toxicological 
screenings for decedents, potentially resulting in underreporting of kratom-associated deaths.

• Kratom-related research for U.S. populations is still in its infancy; additional research, including cross-sectional and longitudinal 
surveillance as well as clinical studies, is needed to better identify health effects associated with using kratom alone and to create 
evidence-based treatment recommendations for people experiencing adverse, kratom-associated health effects.
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