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ABSTRACT
The alkaloid derivatives of Mitragyna speciosa, commonly known as kratom, pose a threat to society due to its potential for 

abuse, adverse reactions and tendency to be used as self-medication for opioid withdrawal, pain and mood disorders. A 

number of deaths have been reported along with complications such as respiratory depression, cardiopulmonary arrest, 

torsade de pointes and seizures. Its various effects and potential are yet to be fully studied. We describe the case of a 

healthy young male who presented with progressive respiratory failure requiring mechanical ventilation. Imaging revealed 

multifocal lung infiltrates while extensive infectious and cardiac work-up was negative. Based on the clinical course, a 

diagnosis of acute respiratory distress syndrome (ARDS) caused by kratom was made. The patient showed gradual clinical 

improvement and was weaned off supplemental oxygen. This case highlights yet another adverse reaction to kratom and 

the growing threat posed by its use. 
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LEARNING POINTS 
• Kratom is a herbal supplement with opioid-like effects at high doses and stimulant effects at low doses.

• It is most commonly used to self-treat opioid withdrawal, mood disorders and pain.

• Acute respiratory distress syndrome (ARDS) is one of the adverse effects of kratom, which also include kratom withdrawal 

syndrome, seizures, rhabdomyolysis, torsades de pointes and sudden death.

• Kratom has growing abuse potential; the FDA is acting to prevent its use and recommends healthcare professionals 

voluntarily report any adverse reactions.
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returned negative and the patient remained unresponsive 

to antibiotic treatment with worsening symptoms, ruling out 

infection. Cardiogenic pulmonary oedema was unlikely due 

to the absence of signs of heart failure, and normal BNP and 

echocardiography. 

Further discussions with the patient’s family revealed that he 

used kratom to combat his opioid cravings. Given the rapidly 

progressive dyspnoea and respiratory failure requiring 

mechanical ventilation, with no other triggering events 

identified, negative infectious and cardiology work-up, and 

imaging findings of worsening bilateral lung opacities, with 

a PaO2:FiO2 ratio <300 on a PEEP of >5 mmHg, a final 

diagnosis of kratom-induced acute respiratory distress 

syndrome (ARDS) was made.

Given the initial suspicion of sepsis due to multifocal 

pneumonia, the patient was empirically initiated on broad-

spectrum antibiotics. Following intubation, he continued 

to be hypoxic and refractory to change in ventilator setting 

while under deep sedation with dyssynchrony and double 

triggering. Hence, he was paralyzed with a neuromuscular 

blocking agent cisatracurium for 24 hours. He was also 

INTRODUCTION
Kratom is an unregulated herbal psychogenic substance 

which originated in southeast Asia[1]. It is an extract prepared 

from the leaves of Mitragyna speciosa, an evergreen tree 

belonging to the coffee family. Use of this product has 

increased in the USA due to its availability and dual effect of 

a stimulant effect at low doses and an opioid-like effect at 

high doses[2]. It is also used for pain control, mood disorders 

and as a cost-effective self-medicating substitute for opioids 

to treat withdrawal[3–5]. An increasing number of overdoses 

and deaths from kratom have been reported. However, the 

side effects have not all been determined and there are few 

studies about its effects on the lungs and respiratory system. 

Given this background, we describe a case of respiratory 

complications induced by kratom. 

CASE DESCRIPTION
A 36-year-old man with medical history of remote 

polysubstance use who was a current tobacco smoker 

with a 7.5-pack year history presented to the emergency 

department with a 3-day history of progressive pleuritic 

chest pain and shortness of breath. The patient reported 

sharp pain across his chest with an associated non-

productive cough. Further history was negative for 

intravenous drug use, relevant work or inhalational 

exposure, a history of hunting or animal exposure, sick 

contacts, a history of a lymphoproliferative disorder or 

malignancy, chronic medication use, a recent history of 

choking or aspiration events, or alcohol use. On presentation, 

he was normotensive with a blood pressure of 130/73 

mmHg, heart rate of 128 beats per minute, respiratory rate 

of 22 breaths per minute, and oxygen saturation of 87% on 

room air. Physical examination was significant for coarse 

breath sounds without wheezes or rhonchi, and no jugular 

venous distention or pedal oedema. His respiratory status 

progressively worsened requiring intubation and mechanical 

ventilator support with a PaO2:FiO2 ratio of 166 on a PEEP 

of 7 mmHg within 72 hours of presentation. 

Chest radiography revealed extensive bilateral infiltrates 

(Fig. 1). CT angiography of the chest showed no evidence 

of pulmonary embolism but revealed extensive bilateral 

multifocal consolidative changes (Fig. 2). Laboratory studies 

showed leukopenia with a white blood cell count of 200/µl, 

haemoglobin of 11.0 g/dl, and brain natriuretic peptide (BNP) 

of 24.5 pg/ml. An extensive infectious work-up was negative 

for urine legionella antigen, mycoplasma PCR, chlamydia PCR, 

HIV, toxoplasma Ig, COVID, syphilis, cryptococcus, Fungitell, 

urine histoplasmosis antigen, urine blastomycosis antigen, 

cytomegalovirus PCR, bartonella antibody, parvovirus B19 

IgM, pneumocystis PCR, legionella PCR and culture, and 

bronchoalveolar lavage study for histoplasmosis antigen, 

aspergillus antigen, blastomycosis antigen and cytology. 

Transthoracic echocardiography revealed a normal ejection 

fraction and absence of valvular abnormalities. The initial 

working diagnosis was sepsis due to suspected multifocal 

pneumonia. However, the extensive infectious work-up 

Figure 1. Chest x-ray (PA view) showing extensive bilateral pulmonary 

consolidation without cardiomegaly

Figure 2. Computed tomography angiography (CTA) of the chest (axial 

view) showing diffuse consolidation with air bronchogram (red arrows)
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placed in a prone position with a better respiratory response 

and started on intravenous methylprednisolone 40 mg four 

times daily which he was weaned off over 3 weeks. 

He subsequently showed improvement on chest radiography 

and his respiratory status improved on mechanical ventilation. 

The patient was extubated 4 days after starting steroid 

therapy with a total of 11 days on mechanical ventilation. He 

was weaned down to 2–3 litres of supplemental oxygen and 

discharged home in a stable condition. On a follow-up visit 6 

days later, his respiratory status remained stable with 3 litres 

of supplemental oxygen without complaints of chest pain, 

shortness of breath, fever or cough. He is currently off the 

supplemental oxygen after 3 months.

DISCUSSION
Although the prevalence of kratom use in the USA is not 

clearly known, a study conducted using an online survey 

reported 6.1% of a representative population of US adults 

reported having used kratom during their lifetime[6]. It is 

available as capsules, liquids, is smoked or the leaves are 

chewed[7]. Mitragynine (MG) and 7-hydroxymitragynine 

(7-OHMG) are the two active major and minor alkaloid 

components of kratom, respectively. They act as partial 

agonists on µ-opioid receptors through the G-protein 

signalling pathway and are competitive antagonists of κ- 

and δ-opioid receptors. The 7-OHMG is more potent than 

morphine, while MG is less potent. Given the partial agonist 

effect, it has a low tendency to cause respiratory depression 

compared with opioids. Mitragynine also stimulates alpha 

2 adrenergic receptors which increases the sedative and 

hypnotic effects without causing respiratory depression. 

However, when combined with other sedatives such as 

opioids, benzodiazepines or alcohol, it can cause significant 

central nervous system depression[8]. In 2018, the FDA 

reported 44 deaths associated with kratom use. Kratom 

is not a part of standard drug screens and only 40% of 

users inform their healthcare provider of its consumption. 

The various adverse effects of kratom use include kratom 

withdrawal syndrome, seizures, rhabdomyolysis and 

torsades de pointes, which can all lead to the death of 

the patient[9–13]. However, the pharmacological profile 

and a complete list of adverse reactions have not yet been 

reported. 

An extensive literature search revealed only two abstracts 

describing patients who developed ARDS following kratom 

ingestion, and no published case reports[14,15]. Further in-

depth review revealed that mitragynine causes apoptotic 

cell death by releasing oxygen free radicals and also enhances 

endothelial barrier permeability. These mechanisms are 

thought to play a major role in the pathogenesis of ARDS[16]. 

A retrospective analysis found that pulmonary oedema 

was one of the most common findings in autopsy reports 

of mitragynine-positive cases[17]. The sudden death of a 

17-year-old white male with a history of kratom use was 

reported. The autopsy revealed pulmonary oedema and the 

medical examiner certified the cause of death as possible 

kratom use[18]. Another case of pulmonary oedema and 

congestion caused by kratom was reported in a 24-year-old 

man with a history of alcohol use and depression who was 

found unresponsive in bed. Therapeutic concentrations 

of mitragynine along with venlafaxine, mirtazapine and 

diphenhydramine were detected at autopsy[19].

There is growing concern about the various adverse effects 

of kratom. It is rapidly becoming a drug of abuse and the 

FDA warns against its use given its potential for abuse and 

unknown pharmacological profile with multiple reported 

deaths. With this case report, we hope to raise the awareness 

of physicians about this evolving threat and highlight another 

complication of kratom and its derivatives.
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