
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ORIGINAL ARTICLE CASE REPORT 

 

Abstract 
 

Case Presentation: We present a case of lethal glycoside toxicity from Cerbera fruit ingestion. Despite the patient’s asymptomatic 

presentation, life threatening clinical features such as hyperkalaemia, hypotension and arrhythmia occurred later. Treatments for 

cardiac glycoside toxicity were instituted: activated charcoal (AC), atropine, hyperkalaemia management, digoxin immune Fab 

(DigiFab) and intravenous lipid emulsion (ILE). Advanced Cardiac Life Support (ACLS) was instituted with automated chest 

compression device. The patient died despite prolonged of resuscitation effort. Cerbera glycoside toxicity warrants serious 

consideration in view of rare presentation and unpredictable nature of toxicology. Discussion: We highlight the prevalence of Cerbera 

species in Asia-Pacific and present the similarities of cardiac glycosides pharmacology. Early recognition of ingestion and cardiac 

monitoring are particularly important. In this case, patient deteriorated despite normal serum digoxin level. This poses significant 

diagnostic and prognostic challenge. As the evidence of Cerbera glycoside poisoning treatment options is lacking, we take this 

opportunity to examine treatment options in assumption of similar pharmacology among cardiac glycoside family. We present in-dept 

discussion on digoxin antidote, multidose-activated charcoal (MDAC), ILE to reduce of serum free glycoside. Electrical and 

pharmacology treatment for arrhythmia were explored. We propose ECMO should always be considered for cardiac toxicity in 

anticipation of treatment failure.  

Conclusion: Cerbera glycoside poisoning should be treated with utmost caution as the fruit is easily accessible and highly toxic. Close 

cardiac monitoring is a must due to high mortality risk. DigiFab should be instituted as guided by toxicologist. Patients should be 

transferred to ECMO centre for observation in all cases due to the unpredictable nature of toxin. Further investigation of treatment is 

awaited. 

 

Key Words: Cardiac glycoside; Apocynaceae; forensic toxicology; extracorporeal membrane oxygenation 
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A 22-year-old Singaporean female with history of 

depression was referred from psychiatric clinic after she 

allegedly ingested two kernels of Cerbera odollam 16 hours 

prior. She was referred to emergency department after she 

presented to her psychiatrist and expressed that she has not 

died after her suicide attempt. Ingestion of powder from two 

ground Cerbera odollam fruit kernels was confirmed after 

collaborative history with mother and visual inspection of 

kernels brought in by her mother. Her vital parameters were 

normal on presentation. She did not exhibit any toxidrome 

and physical examination were unremarkable except electro-

cardiogram (ECG) changes. 

Her initial serum chemistries were normal except for 

hyperkalaemia of 5.3mmol/L which rapidly rose to 

9.8mmol/L within three hours despite medical therapy. 

Serum digoxin level was undetectable. At the same time, she  

 

developed frequent arrhythmia. Changes in ECG are 

demonstrated in Figure 1.  

Medical management for hyperkalaemia was instituted: IV 

50% dextrose with 10 Unit Insulin, 10mmol of calcium 

gluconate, and 100 ml of 8.4% sodium bicarbonate. IV 

atropine 0.6 mg was administered for bradycardia. As part of 

cardiac glycoside toxicity treatment, 200mg (Five vials; 40 

mg per vial) of DigiFab was administered as boluses. She was 

admitted into the High Dependency Unit (HDU) for further 

monitoring and commenced on urgent continuous renal 

replacement therapy (CRRT) for life threatening 

hyperkalaemia. 

30 minutes into CRRT, she developed persistent cardiac 

arrest and was resuscitated as per advanced cardiovascular 

life support (ACLS) algorithm. She was intubated and 

ventilated. Chest compression was continued with LUCAS 

CPR device.  

Another five vials of DigiFab was administered with no 

________ 
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response. 500mL of 20% Lipofundin was administered but no 

improvement was observed. Electrical cardioversions were 

administered for ventricular fibrillation (VF) in between 

pulseless electrical activity (PEA). Subsequently, she went 

_________ 

into asystole with no return of spontaneous circulation. After 

1.5 hours of CPR, resuscitation was deemed futile and ceased. 

Her treatment timeline has been showed in Figure 2. 

Subsequently, coroner’s toxicology diagnostics detected 

neriifolin (de-acetylated cerberin), confirming ingestion of 

Cerbera fruit.  

 

 

Cerbera species, otherwise known as Pong-pong or 

suicide fruit trees, are found along the tropical coastal region 

of Africa to Asia-Pacific.(1)  It is commonly found in 

Singapore parks and it is purchasable online.(2–6) Easy 

accessibility of this fruit renders it a dangerous choice for 

those who are determined in suicide attempt. Medical 

knowledge in managing Cerbera ingestion is lacking among 

the medical community despite quoted mortality risk up to 

20%.(7–9) Cerberin, neriifolin,  tanghinin and peruvoside are 

among the cardenolide group glycosides detected in Pong-

pong fruit.(10,11) They share similar molecular structures 

and are thought to be responsible for toxicity. Its 

pharmacology has not been well established in vivo. 

 

Pharmacology of Glycosides in Cerbera Species 

Cerberin and neriifolin bear molecular structure 

similarities to digoxin in the cardiac glycoside family.(12) 

Glycosides are 4 carbocycles constituting a steroidal group, a 

sugar moiety linked to “A” ring and a lactone moiety linked 

to “D” ring as shown in Figure 3. Both cerberin and neriifolin 

have a shorter sugar chains in comparison to digoxin as 

shown in Figure 4.  

Sharing similar chemical structure to digoxin, it is not 

unreasonable to approximate the pharmacokinetics of these 

cardiac glycosides with the better studied digoxin due to 

insufficient pharmacological data. In terms of bioavailability, 

digoxin has 60-80% bioavailability with 25% protein 

binding.(13). Digoxin is a lipophilic molecule with a large 

volume of distribution (5-6 L/kg) and is renally excreted. In 

the absence of formal studies, understanding on Cerbera 

glycoside poisoning needs to be extrapolated from 

management of cardiac glycoside toxicity.   

Cerberin and neriifolin, as with all glycosides, inhibit the 

sodium-potassium adenosine triphosphatase (Na+/K+/ATPase) 

 
Figure 1. First ECG demonstrated first degree AV block with 

PR of 206 msec and T-wave inversions in the anterolateral leads. 

Subsequently, junctional rhythm evolved into idioventricular 

rhythm despite medical therapies. 

 

 

Figure 2. Timeline of Pong-pong ingestion until demise; ED: Emergency Department; ICU: Intensive Care Unit; ACLS: Advanced 

Cardiac Life Support; ECMO: Extra-Corporeal Membrane Oxygenation 

 

 DISCUSSION 

 

https://paperpile.com/c/ACac4j/jvG7
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exchanger in cardiomyocytes, leading to increasing 

intracellular sodium and subsequently decreasing activity of 

________________ 
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sodium-calcium exchange. This causes an increase in 

intracellular calcium ion concentration, positive inotropy and 

lengthening of phase 0 and 4 of cardiac action potential. They 

also cause negative chronotropy through increased vagal tone 

by impeding conduction through the atrio-ventricular node. 

The lethal dose of Cerbera glycoside is not well 

established. There have been reports of lethality from  

ingestion of a single seed kernel.(14,15) Early symptoms of 

cardiac glycoside toxicity can be non-specific including 

anorexia, nausea, vomiting, lethargy, headache, confusion, 

and visual disturbance.(16,17)  The ECG changes described 

include (15): 

1. Mild toxicity: T-wave flattening, ST depression 

2. Moderate toxicity: Bradycardia – fascicular block, 

atrial fibrillation 

3. Severe toxicity: Second to third degree heart block, 

sinus arrest, and ventricular arrhythmia recalcitrant to 

cardioversion. 

Full cardio-toxic effect of these glycosides may have 

delayed onset up to 24 to 48 hours later.(16,17) This poses 

significant diagnostic challenges and can be misleading to 

clinicians are unfamiliar with glycoside poisoning in 

asymptomatic patients.(7,8)  

 

Diagnostic Tests and Forensic Testing 

Confirmation of botanic glycosides poisoning poses a real 

diagnostic challenge in clinical context where patient’s 

history and examination of the fruit is needed. In terms of 

laboratory investigation, botanic glycosides poisoning has 

been shown to cross-react with digoxin immunoassay and 

produce positive results.(4,7,8,14,18) However, plasma 

digoxin level from this patient was not detectable and it did 

not correlate with  cerberin toxicity, despite its lethality. 

Accurate qualitative forensic diagnosis is made possible with 

liquid chromatography and mass spectroscopy (LC-MS). 

However, it requires turnover time of one to two days, 

rendering it clinically irrelevant in acute setting.   

In this case, post-mortem urine toxicology was performed. 

Neriifolin was identified based on LC-MS spectral library 

which was employed locally by the Forensic Medicine 

Division of Health Sciences Authority (HSA). Cerberin was 

not detected in urine sample. This resembles a few reported 

cases where only neriifolin was detected in the biological 

specimens.(10,19) The metabolism in vivo of cerberin is not 

well-researched.(10,20)  It is also likely that cerberin, also 

known as 2’-acetyl neriifolin, could have been hydrolysed by 

carboxyl-esterase to neriifolin in vivo.(21)  

 

Prognostic Factors and Monitoring 

Reports on prognostic factors of Cerbera glycoside 

poisoning have not been consistent. There have been case 

reports or case series reporting successful treatments of 

Cerbera glycoside toxicity.(7,8,14) Few prognostic factors 

identified in a study which correlate well with mortality are: 

ingestion of more than one kernels, vomiting, bradycardia, 

hyperkalaemia and hypotension.(10,15,22) As established in 

digoxin toxicity, hyperkalaemia and ECG changes have been 

known to correlate with digoxin level.(10,12,19,23–25) 

_______ 

 

Figure 3. Glycoside molecular structure, adapted from Prassass 

& Diamandis 2008 (12) 

 

 

 
 

 
 

 

Figure 4.Molecular Structure of Digoxin, Cerberin & Neriifolin 

(12) 

 

Digoxin Molecule 

 

Cerberin Molecule (2'-Acetyl neriifolin) 

Neriifolin - deacetylated form of cerberin 

https://paperpile.com/c/ACac4j/kMmg+23dO
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https://paperpile.com/c/ACac4j/Vkxf+Ub3P
https://paperpile.com/c/ACac4j/WSnt+6q46
https://paperpile.com/c/ACac4j/6q46+Iujk+WSnt+kMmg+azpI
https://paperpile.com/c/ACac4j/TvyD+oEib
https://paperpile.com/c/ACac4j/TvyD+6CkI
https://paperpile.com/c/ACac4j/swS9
https://paperpile.com/c/ACac4j/mmqb+6q46+kMmg+WSnt
https://paperpile.com/c/ACac4j/23dO+TvyD+ntsa
https://paperpile.com/c/ACac4j/TvyD+Zf7i+oEib+uJwG+Smuc+XzuE
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Patients with these two clinical features should be treated with 

utmost caution. In view of high risk of cardiac arrhythmia, 

patient should be admitted for continuous ECG monitoring. 

(15) 

 

Prevention of Absorption with Activated Charcoal and 

Gastrointestinal Decontamination 

Activated charcoal works on toxin by adsorption, reducing 

GI absorption and reducing enterohepatic recirculation.(29) 

Its role in  Cerbera glycoside toxicity remain unclear. There 

have been trials indicating multi-dose activated charcoal 

(MDAC) can be beneficial in glycoside poisoning.(26,30,31) 

The usual single-dose activated charcoal of 50-100g may be 

insufficient due to the unpredictable gastrointestinal transit 

time and glycoside absorption.(29,31) In a position statement 

by American Academy of Clinical Toxicology AACT and 

European Association of Poisons Centres and Clinical 

Toxicologists EACCT (1999), studies have been quoted 

showing significant reduction in drug half-life and increased 

drug clearance of digoxin.(16,32) MDAC has been trialled for 

oleandrin poisoning. The dosage of 50 -100g immediately, 

followed by 50g every subsequent 6 hours, elucidates a 

simple regimen with minimal side effects.(29,33) Activated 

charcoal has been shown to reduce plasma glycoside 

concentrations post-ingestion. However, the largest RCT to-

date (Eddleston et al., 2008) did not demonstrate survival 

benefit.(33) Gastric lavage remains as a controversial 

intervention as it is associated with aspiration risk. It can be 

considered within 60 minutes of toxin ingestion as 

decontamination, provided airway is protected.  

 

Digoxin Immune Fab as Antidote 

The role of digoxin immune Fab (DigiFab) as an antidote 

for Cerbera glycoside remains unclear though has been 

proven successful in a number of cases.(14,20) Literature 

search has not discovered any study demonstrating molecular 

affinity of DigiFab with Cerbera glycosides; also,  mortality 

benefit has been  inconsistent. (24-28,32-35)  However, 

successful used in digoxin and oleandrin, makes a compelling 

argument for the use of DigiFab in cerberin poisoning 

(23,24). Evidence-based guideline in the use of DigiFab has 

not been established; however the conventional approach is 

to estimate the amount of digoxin absorbed and match with 

the molar requirement of digoxin immune Fab.(16,24)  

Approach in Cerbera glycoside poisoning will require 

toxicologist input and adopt “dose and observe” strategy for 

ECG improvement and reduction of hyperkalaemia given 

unknown quantity of glycoside in the fruits. 

 

Correction of Electrolyte Abnormality 

Hyperkalaemia is associated with digoxin toxicity.(23–25) 

Little is known of cellular effect from active management of 

hyperkalaemia. Case series and trials have addressed 

hyperkalaemia by using the standard treatments i.e. 

potassium binder, intravenous dextrose-insulin, sodium 

bicarbonate.(24,25) Calcium replacement to “stabilize” the 

cell membrane in glycoside toxicity remains 

controversial.(16)  It is commonly speculated that “stone 

heart syndrome” may develop as a result of calcium 

__________ 

infusion.(16,37) However, it was not proven in animal 

model.(38) 

 

Arrhythmia Treatment 

Arrhythmia is a late and ominous sign in cardiac 

glycoside toxicity. Pharmacological as well as electrical 

treatments has been described as rescue measures. Atropine 

has been used routinely in response to bradycardia.(16,24)  

It works by obliterating the vagal activity in the context of 

bradycardia but does not address the issue of auto-

rhythmicity. Hence, the benefit of atropine use remains 

unclear. Isoprenaline has been used in Sri Lanka to treat 

bradyarrhythmia in anecdotal reporting.(25) Electrical 

therapies, such as temporary pacing and cardioversion, have 

been administered in patients with digoxin toxicity in 

conjunction with DigiFab.(24)  However,  observational 

studies  of Cerberin glycoside poisoning in Sri Lanka did 

not demonstrate promising results.(17)  

 

Serum Toxin Reduction and Elimination 

Utility of intravenous lipid emulsion (ILE) has been 

proven in  local anaesthetic (LA) toxicity and cardiotoxic 

medication also in majority of lipophilic drugs based on 

“lipid sink theory”.(37-39)  ILE reduces unbound molecule 

fractions by molecular carriage hence reducing action on 

myocardium. There has been increasing application of ILE 

in treating non-LA toxicity after the success garnered in 

treating animal model LA toxicity. It has been used in 

cardiac toxicity caused byorganophosphate, calcium 

channel blockers, beta-blockers and psychotropics (39-40). 

In Glycoside poisoning, ILE was demonstrated to be 

effective in delaying cardiac arrest in rat model with digoxin 

toxicity, however its use in humans has not been tested.(38) 

Considerations must be taken before ILE is given as it may 

affect ECMO function  by increase the risk of clotting in 

oxygenator membrane.(41) Should ECMO use is 

anticipated, ILE should be avoided.  

Although digoxin is renally cleared, there is limited 

evidence of extracorporeal treatment use in eliminating 

glycoside.(41-44) Many other extra-corporal interventions 

such as haem-charcoal perfusion (HCP), plasma exchange 

(PE) has been postulated to remove glycoside molecules. 

However, none has good evidence and therapy such as HCP 

has fallen out of favour.  

 

Cardiac Support 

Venous-Arterial ECMO has been hailed as cardiac 

supportive therapy in patients with cardiopulmonary arrest 

whilst borrowing time for treatment to work. Its application 

in toxin related cardiogenic shock will become more 

prevalent with increased availability and familiarity. ECMO 

should be considered should pharmacological treatment fails. 

It offers up to 80% survival rate in cases of poisoning with 

cardiogenic shock or cardiac failure.(45-46) As a novel and 

resource-intensive intervention, decision-making process for 

ECMO activation has remained remain complex and 

challenging. It is reasonable to discuss with ECMO specialist 

and transfer high-risk patient to ECMO-capable centre in 

anticipation of cardiovascular collapse.  

 

https://paperpile.com/c/ACac4j/23dO
https://paperpile.com/c/ACac4j/Mep8
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https://paperpile.com/c/ACac4j/Vkxf+Smuc
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The authors call for medical community to treat Cerbera 

glycoside poisoning with utmost caution as the fruit is easily 

accessible and highly toxic. Admission for close cardiac 

monitoring is a must due to high mortality risk. DigiFab 

should be instituted as guided by toxicologist. Patients 

should be transferred to ECMO centre for observation in all 

cases due to the unpredictable nature of toxin. Further 

investigation of Cerbera glycoside toxicity treatment is 

awaited.  
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