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Abstract

Bongkrekic acid (BA) is a potent mitochondrial toxin produced by Burkholderia gladioli that poses severe health
risks to humans upon ingestion. Its mechanism of toxicity involves inhibition of mitochondrial ATP transport, leading to
metabolic acidosis and multi-organ failure. Management of BA poisoning remains challenging due to limited treatment
options and rapid onset of toxicity. This case study explores the pharmacokinetics of BA and its elimination via blood
purification therapies, including hemodialysis and hemoperfusion. A patient presenting with BA poisoning following
ingestion of contaminated food was managed in the intensive care unit with supportive care and timely initiation of
blood purification therapies. Pharmacokinetic monitoring revealed the effectiveness of these therapies in reducing BA
levels and improving clinical outcomes, highlighting their role in enhancing toxin clearance. The case underscores
the importance of early recognition, prompt intervention, and pharmacokinetic assessment in managing severe BA

poisoning to mitigate adverse outcomes and improve patient survival.

Keywords: Bongkrekic acid; Mitochondrial toxin; Blood purification;
Hemodialysis; Hemoperfusion; Pharmacokinetics

Introduction

Bongkrekic acid (BA) is a potent toxin produced by Burkholderia
gladioli, primarily known for its devastating effects on human health
when ingested. This compound targets mitochondrial function by
inhibiting the adenine nucleotide translocase, disrupting ATP transport
and leading to severe metabolic acidosis and organ failure [1,2]. Due to
its high toxicity and limited treatment options, BA poisoning presents
significant challenges in clinical management. The management of BA
poisoning often involves supportive care and, in severe cases, blood
purification therapies such as hemodialysis and hemoperfusion [3,4].
These therapies aim to enhance toxin elimination by removing BA from
circulation, thereby reducing systemic toxicity and improving clinical
outcomes. Understanding the pharmacokinetics of BA, including its
distribution, metabolism, and elimination during blood purification
therapies, is crucial for optimizing treatment strategies and improving
patient survival. This case study explores the pharmacokinetic profile of
BA in a patient presenting with acute poisoning following ingestion of
contaminated food [5,6]. It focuses on the efficacy of blood purification
therapies in enhancing BA clearance and managing associated
complications. The insights gained from this case underscore the
importance of early recognition, prompt intervention, and tailored
therapeutic approaches in mitigating the effects of BA poisoning and
improving patient outcomes. Bongkrekic acid (BA) is a highly toxic
mitochondrial poison produced by certain strains of bacteria, notably
Burkholderia gladioli. It is known for its lethal effects on humans
and animals when ingested or exposed through contaminated food
sources [7,8]. The toxicity of BA stems from its ability to inhibit the
mitochondrial adenine nucleotide translocase, a critical enzyme
involved in ATP transport across mitochondrial membranes. This
disruption leads to cellular energy depletion and can result in severe
metabolic acidosis, multi-organ failure, and often fatal outcomes.
The management of BA poisoning presents significant challenges due
to its rapid onset of toxicity and limited treatment options. In cases
where BA poisoning is suspected, early recognition and supportive
care are crucial. Blood purification therapies, such as hemodialysis
and hemoperfusion, have been explored as potential interventions to
enhance BA elimination and improve patient outcomes. This article

presents a detailed case study focusing on the pharmacokinetics of
BA and its extracorporeal removal during blood purification therapies
[9,10].

Pharmacokinetics of bongkrekic acid

Understanding the pharmacokinetic profile of BA is essential for
guiding therapeutic strategies and optimizing treatment outcomes.
BA is rapidly absorbed following ingestion and distributes extensively
throughout the body, with a high affinity for mitochondrial
membranes. Its metabolism primarily occurs in the liver, although
the exact metabolic pathways and elimination mechanisms are not
well-characterized. In cases of acute BA poisoning, the elimination
half-life can vary widely depending on factors such as the severity of
exposure, individual patient characteristics, and concurrent therapies.
Studies have suggested that BA undergoes both renal and hepatic
clearance, albeit inefficiently, which underscores the potential utility of
extracorporeal removal techniques in severe cases.

Blood purification therapies

Blood purification therapies play a critical role in the management
of severe BA poisoning by facilitating the removal of toxin from
circulation. These therapies include

Hemodialysis: Hemodialysis utilizes semi-permeable membranes
to filter blood, removing toxins based on their molecular weight and
water solubility. Although BA is highly protein-bound, hemodialysis
can effectively remove a fraction of the unbound toxin and improve
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metabolic acidosis.

Hemoperfusion: Hemoperfusion involves the passage of blood
through adsorbent materials, such as activated charcoal or resin-based
columns, which selectively bind toxins like BA. This method offers
a complementary approach to hemodialysis and can enhance toxin
removal, particularly for highly protein-bound substances.

Continuous renal replacement therapy (CRRT): CRRT
provides continuous, slow, and prolonged removal of toxins from
the bloodstream, making it suitable for critically ill patients with
compromised hemodynamic stability. While less commonly used for
BA poisoning, CRRT may be considered in cases requiring prolonged
toxin clearance.

Case study presentation

This article presents a detailed case study of a patient admitted to
the intensive care unit (ICU) following ingestion of food contaminated
with BA. The patient presented with acute gastrointestinal symptoms,
metabolic acidosis, and evidence of multi-organ dysfunction. Timely
diagnosis and initiation of supportive care, including aggressive
fluid resuscitation and hemodynamic support, were followed by the
implementation of blood purification therapies to enhance toxin
elimination. Pharmacokinetic monitoring during therapy provided
insights into the clearance rates and effectiveness of hemodialysis in
reducing BA levels. Serial measurements of plasma BA concentrations,
along with clinical parameters such as renal function and acid-base
status, guided therapeutic decision-making and optimization of blood
purification protocols.

Clinical outcomes and management challenges

The clinical outcomes of BA poisoning can vary widely depending
on the severity of exposure and the timeliness of intervention. In this
case study, the patient's response to blood purification therapies was
favorable, with improvement in metabolic acidosis and stabilization
of organ function over the course of treatment. However, challenges
such as the potential for rebound toxicity following discontinuation of
therapy and the long-term consequences of BA exposure underscore
the need for vigilant monitoring and supportive care.

Conclusion

The pharmacokinetics and extracorporeal elimination of
bongkrekic acid during blood purification therapies represent a critical
aspect of its management in severe poisoning cases. This case study
highlights the utility of hemodialysis and hemoperfusion in enhancing
toxin clearance and improving clinical outcomes. Further research is
warranted to elucidate optimal treatment strategies, refine therapeutic

protocols, and mitigate the risk of long-term sequelae associated with
BA poisoning. Comprehensive management guidelines incorporating
blood purification therapies are essential for healthcare providers to
effectively manage BA poisoning and improve patient survival. Blood
purification therapies, including hemodialysis and hemoperfusion,
proved effective in enhancing BA elimination from circulation.
Pharmacokinetic monitoring demonstrated a reduction in BA levels,
correlating with improvements in metabolic parameters and organ
function in the patient. These findings underscore the importance of
early initiation and sustained application of blood purification therapies
in severe BA poisoning cases. Moreover, this case study emphasizes
the need for comprehensive management strategies that integrate
supportive care, pharmacokinetic monitoring, and timely intervention
to optimize patient outcomes. Future research should focus on refining
therapeutic protocols, investigating long-term effects of BA poisoning,
and exploring novel approaches for mitigating mitochondrial toxin-
induced toxicity.
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