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Abstract

The botanical product kratom produces opioid-like effects at high doses and is sometimes used 

for opioid replacement by individuals with opioid use disorder. Mitragynine, a major alkaloid 

contained in kratom leaves, has been shown to inhibit multiple cytochromes P450 (CYPs) in 

vitro, including CYP2D6 and CYP3A. As such, kratom may precipitate pharmacokinetic drug 

interactions when co-consumed with certain medications. We present a case of a patient taking 

150 mg venlafaxine (CYP2D6/3A substrate), 300 mg quetiapine (CYP3A substrate), and a 

high amount of kratom (~90 g) daily. The patient presented to the emergency department with 

serotonin syndrome and corrected electrocardiogram abnormalities that may have been secondary 

to supratherapeutic exposure to venlafaxine and/or quetiapine. The patient’s symptoms resolved 

after discontinuation of venlafaxine and quetiapine. He was amenable to medication therapy 

for kratom discontinuation and successfully completed an at-home induction with buprenorphine/

naloxone. This case report adds to the literature about potential pharmacokinetic kratom-drug 

interactions and suggests that buprenorphine/naloxone can facilitate recovery from kratom use 

disorder.
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The evergreen kratom tree (Mitragyna speciosa), which belongs to the coffee family, 

is native to Southeast Asia.1 Leaves of the kratom tree were traditionally chewed for 

their analgesic and stimulant effects. However, kratom use has increased internationally, 

leading to increased use as a recreational drug or for pain, opioid withdrawal, and opioid 

replacement. At low to moderate doses (1–5 g), kratom has stimulant-like effects, while at 

high doses (>8 g) has opioid-like effects.2 The mechanism of action of kratom is suspected 

to involve agonism of multiple opioid receptors, stimulation of adrenergic receptors, and 

somewhat undetermined actions on serotonin and dopamine receptors.1–3

Multiple phytochemicals within the kratom plant may alter the disposition of pharmaceutical 

medications in vivo. Two alkaloids present in the leaves – mitragynine, which is typically 

the most abundant, and 7-hydroxymitragynine – are perhaps the most extensively studied. 

The latter is also formed from mitragynine in vivo. These and other kratom alkaloids have 

been reported to inhibit the major drug metabolizing enzymes cytochrome P450 (CYP) 

2D6 and CYP3A in vitro.4,5 These enzymes are responsible for metabolizing >50% of all 

drugs. Thus, kratom products may carry a risk of pharmacokinetic drug interactions when 

co-consumed with many medications.

Previously, a suspected pharmacokinetic interaction between kratom and the anti-psychotic 

quetiapine resulted in supratherapeutic systemic concentrations of quetiapine and death of 

the patient.6 Quetiapine undergoes extensive CYP3A-mediated first-pass metabolism. Thus, 

one potential mechanism is that one or more kratom constituents inhibited CYP3A, leading 

to toxic quetiapine concentrations.5 The following describes a case of potential kratom-drug 

interactions involving quetiapine, and the anti-depressant and dual CYP2D6/3A substrate 

venlafaxine.7,8 The presumed interactions produced serotonin syndrome and corrected QT 

(QTc) interval prolongation, both of which resolved after discontinuation of quetiapine and 

venlafaxine. Subsequently, the patient’s kratom use disorder was successfully treated with 

buprenorphine/naloxone using an at-home medication treatment protocol as described in 

Providers Clinical Support System guidelines.9

ETHICS APPROVAL

The patient provided written informed consent and HIPAA authorization to publish this case 

report. The Providence St. Joseph Health Human Research Protection Program determined 

that this case report did not meet the definition of research and did not require Institutional 

Review Board review as defined in the federal regulations.

CASE

A 36-year-old employed, Caucasian, single man presented to our ambulatory addictions 

clinic upon referral from his primary care provider. Two weeks prior, the patient had sought 

care at the emergency department due to “dizziness.” The only medications he reported at 

that time were venlafaxine 150 mg daily and quetiapine 300 mg nightly. Evaluation in the 

emergency department was notable for a high blood pressure (144/92 mm Hg), tachycardia 

(116 bpm), and elevated temperature (99.5 °F). Electrocardiogram showed sinus tachycardia 

(113 bpm) and a very prolonged QTc (563 msec). Urine toxicology, urinalysis, complete 
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blood count with differential, comprehensive metabolic panel, acetaminophen level, salicylic 

acid level, and a computed tomography imaging study of the head without contrast were 

unremarkable. He left the emergency department against medical advice, but before leaving 

he was advised to discontinue venlafaxine and quetiapine due to concern for serotonin 

syndrome and prolonged QTc.

Ten days after this emergency department visit (Fig. 1A), the patient established care 

with his primary care provider and was no longer taking venlafaxine and quetiapine as 

recommended by the emergency department. Dizziness had resolved, vitals returned to 

normal, and repeat electrocardiogram demonstrated normal sinus rhythm (86 bpm) and QTc 

(408 msec). He was referred to our ambulatory addictions clinic for an initial evaluation of 

kratom use disorder 3 days later.

At the addictions clinic intake, he met criteria for additional substance use disorders, 

including alcohol (in early remission), opioids, and tobacco. His opioid use history consisted 

of misusing non-prescription opioids beginning at age 16 that progressed to intravenous 

heroin. He sought treatment and had success with buprenorphine/naloxone, resulting in 2 

years of sobriety. Due to a change in his location, he had difficulty accessing buprenorphine/

naloxone and learned online about kratom as a possible alternative. He began using kratom 

11 years ago and increased his total daily kratom consumption to approximately 90 g (~0.75 

g capsules × 120 capsules) taken in divided doses, costing him roughly $2250/month. The 

patient was amenable to an at-home induction of buprenorphine/naloxone to assist with 

kratom cessation. Approximately 12 hours after his last dose of kratom (15 capsules, ~11 

g), he had a Subjective Opiate Withdrawal Scale (SOWS) of 20 and began the induction 

with oral buprenorphine/naloxone (8 mg/2 mg) (Fig. 1A). Two hours later, he started feeling 

restless and nauseated and took an additional 4 mg/1 mg as instructed. He continued taking 

buprenorphine/naloxone 12 mg/3 mg daily until his next appointment 1 week later. He 

reported cravings for kratom in the interim, so his buprenorphine/naloxone was increased to 

16 mg/4 mg daily. He has been maintained at this dose and has abstained from kratom use 

for more than 10 months after his successful home induction with buprenorphine/naloxone.

DISCUSSION

This case illustrates the potential for kratom to precipitate pharmacokinetic interactions with 

drugs metabolized by CYP2D6 and CYP3A, plus adds to the list of reports in which a 

buprenorphine/naloxone protocol has been used successfully to treat kratom use disorder.9 

Buprenorphine/naloxone is approved for the treatment of opioid use disorder. The idea of 

using similar regimens to wean patients from botanical opioid agonists is new,9 and our 

encouraging results support their effectiveness.

The patient’s initial presentation at the emergency department with both serotonin syndrome 

and QTc interval prolongation suggested that he was experiencing adverse events from 

venlafaxine and quetiapine, although direct effects of kratom cannot be ruled out. Infection, 

seizure, or acute ingestion of an illicit substance were within the differential; however, these 

events were less likely, as he was afebrile, complete blood count and urine toxicology were 

unremarkable, and no witnessed seizure or clear post-ictal state were described. Serotonin 
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syndrome was suspected due to altered mental status, neuromuscular abnormalities, and 

autonomic hyperactivity, all of which resolved with cessation of quetiapine and venlafaxine.

Proposed mechanisms underlying the suspected kratom-drug interactions are provided 

(Fig. 1B). Briefly, by inhibiting CYP2D6 and CYP3A, kratom may have produced 

supratherapeutic concentrations of both drugs, resulting in serotonin syndrome and QTc 

interval prolongation. Venlafaxine is a CYP2D6 substrate and can produce serotonin toxicity 

when co-administered with other serotonergic medications and/or CYP2D6 inhibitors.7 

CYP3A-mediated metabolism is a minor route of venlafaxine clearance but may be 

important in individuals with reduced function CYP2D6 genetic polymorphisms who rely on 

CYP3A for venlafaxine clearance.8 Quetiapine is a CYP3A substrate10 that can produce 

serotonin syndrome in combination with antidepressants,11,12 and although unlikely,13 

may have contributed to the observed QTc interval prolongation. Likewise, while drug 

interactions with venlafaxine via CYP3A inhibition are unlikely,14,15 quetiapine may have 

inhibited this minor route of venlafaxine clearance as reported previously.16 Finally, kratom 

alone can produce both neurological and cardiovascular symptoms such as confusion, 

agitation, seizures, tachycardia, and conduction disturbances.17

The presumed CYP3A-mediated kratom-quetiapine interaction has been reported previously 

and was so severe that quetiapine reached fatally supratherapeutic concentrations (12 mg/

L).6 CYP2D6-mediated kratom-drug interactions have been predicted but not observed 

clinically to date.5 However, the ultra-high total daily amount of kratom (~90 g) consumed 

by the current patient suggested that mitragynine and/or other kratom constituents achieved 

sufficient concentrations in the portal and/or systemic circulation to inhibit hepatic CYP2D6, 

and hepatic and/or intestinal CYP3A, further supporting that pharmacokinetic interactions 

occurred.

In addition to potential kratom-drug interactions, this report highlights the value of 

medication treatment for kratom use disorder. We elected to use a buprenorphine/naloxone 

regimen because this patient’s condition most closely resembled opioid use disorder. The 

principle underlying the treatment of kratom use disorder with buprenorphine/naloxone 

is the same as that for any other prescription or illicit opioid agonist. Buprenorphine 

is a potent, competitive, partial agonist of the μ opioid receptor.18 Thus, buprenorphine 

likely displaces the opioid agonists contained within the kratom plant while providing 

partial agonism, allowing the patient to cease using kratom. Typically, outpatient clinic 

appointments for buprenorphine/naloxone induction require hours of provider time and can 

be difficult to schedule, resulting in protracted wait times.19 The advantage of the protocol 

used in this case is that buprenorphine/naloxone induction can be completed at home. The 

at-home protocol was well tolerated by the patient, adding to the list of reports suggesting 

that providers should consider buprenorphine/naloxone protocols as treatment options for 

kratom use disorder.9

Although this case focuses on potential pharmacokinetic kratom-drug interactions involving 

venlafaxine and quetiapine, providers should be aware that kratom may interact with other 

CYP2D6 and CYP3A substrates, notably several opioids, anti-depressants, and other central 

nervous system-active drugs.2 Due to the increasing popularity of kratom, screening for 
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kratom use when gathering medical histories is advised. Providers should probe the reason 

for use, dosage and frequency, discontinuation symptoms, and concomitant medications 

and/or supplements. We recommend asking patients if they are interested in discontinuing 

kratom, and if so, considering medication treatment with buprenorphine/naloxone. Further 

guidance for managing these patients is scarce, but at least 1 resource for providers is 

available from the Providers Clinical Support System.9
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FIGURE 1. 
Buprenorphine/naloxone induction to support discontinuation of kratom and proposed 

mechanisms of pharmacokinetic kratom-drug interaction interactions. A, The timeline of 

this case and the buprenorphine/naloxone home induction is illustrated. A patient with 

kratom use disorder who consumed ~90 g kratom, 150 mg venlafaxine, and 300 mg 

quetiapine daily presented to the emergency department with serotonin syndrome and 

QTc interval prolongation. These symptoms resolved upon discontinuation of venlafaxine 

and quetiapine. The patient then visited a primary care provider, who referred him 

to an addictions clinic to assist with kratom cessation. The addictions clinic started 

him on a home induction with a titration to buprenorphine/naloxone 12 mg/3 mg total 

daily. SOWS assessments were conducted once daily, beginning with the first dose of 

buprenorphine/naloxone. The patient completed SOWS assessments through day 5 post 

home induction on buprenorphine/naloxone 12 mg/3 mg daily. B, Proposed mechanisms 
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underlying potential interactions between the kratom alkaloid mitragynine, the CYP2D6/3A 

substrate venlafaxine, and the CYP3A4 substrate quetiapine. Mitragynine, typically the 

most abundant kratom alkaloid in kratom products, is a time-dependent inhibitor of 

CYP3A and a reversible inhibitor of CYP2D6.5 CYP2D6 is the major route of clearance 

for venlafaxine, whereas CYP3A is the major route of clearance for quetiapine and a 

minor route of clearance for venlafaxine.7,8,10 Quetiapine may have inhibited this minor 

route of venlafaxine clearance, although the resulting effect on venlafaxine concentrations 

is probably minor.16 Additionally, kratom alone can produce symptoms associated with 

serotonin syndrome and QTc interval prolongation.17
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