


 Letter to the Editor

Management of Amatoxin-Induced Acute Liver Failure Through Pharmacological Treatment: Significance of HOPE6 Score

To the Editor,
Mushroom poisoning is a toxicological emergency caused by ingestion of wild species containing varied toxins such as amatoxins, phallotoxins, orellanine, and muscarine. Among these, amatoxins in Amanita phalloides are most hepatotoxic, being responsible for 90% of cases, leading to acute liver failure (ALF) and a mortality of 30–40% if untreated (1,2). Only about 100 species of mushrooms, containing two major groups of toxins, are known to have fatal courses of intoxication in humans (1). The amatoxin-containing Amanita group is responsible for 90% of the cases of mushroom-induced poisoning that culminate in severe hepatotoxicity and nephrotoxicity, possibly leading to death, at a lethal dose of 0.1 mg/kg (3,4). Phallotoxin, on the other hand, is believed to be responsible for only gastrointestinal symptoms, due to direct cytopathic effect on the enterocytes (5). In the absence of a specific antidote, the optimal management of amatoxin-induced ALF depends on the rapid identification of the mushrooms or the detection of amatoxin in the serum of patients through chromatographic techniques like gas chromatography-mass spectrometry. However, only about 18% of mushrooms are correctly identified by clinicians or patients, and the blood assays for amatoxin detection are not readily available in most countries (6). Hence, there is a need for a predictive scoring system which can correctly identify cases of mushroom poisoning at risk of end-organ damage, so that decontamination procedures such as the use of hemoperfusion, extracorporeal liver support, plasmapheresis, N-acetylcysteine (NAC), benzyl penicillin, and silymarin could be initiated promptly as supportive therapy, while awaiting liver transplantation in severe cases of mushroom poisoning.
A 14-year-old female child presented with an initial history of vomiting and loose stools for 2 days, followed by jaundice, high coloured urine, melena, and altered sensorium for 3 days. She and her father had consumed wild jungle mushrooms six days earlier while cutting trees in the forest, leading to the onset of symptoms at 12 hours of ingestion. At admission, she was drowsy and confused but arousable [grade 2 hepatic encephalopathy (HE)] with mild icterus and a soft, tender hepatomegaly ( 2 cm). Laboratory investigations revealed a normal haemoglobin (11.7 g/dl, n:115-14) without any hemolysis.  Liver function tests (LFTs) showed an aspartate/alanine aminotransferase (AST/ALT) 1110/4120 U/L (n: <40), total bilirubin/direct bilirubin 4.4/2.9 mg/dl (n: <1.2/0.3), albumin 3.6 g/dL (n: 3.5–5.0) along with a post vitamin K prothrombin time-INR (PT-INR) of 7.69 (n:< 1.2). Renal parameters were normal. Tropical viruses and hepatitis serologies were negative. She was diagnosed as a case of acute liver failure secondary to amatoxin-containing mushroom and started on vitamin K (5 mg/day), ursodeoxycholic acid (15 mg/kg/day PO), N-acetylcysteine infusion [150 mg/kg intravenous (IV) loading] followed by 50 mg/kg over 4 hours and 100 mg/kg/day over 16 hours), silymarin (5 mg/kg/day IV loading followed by 5 mg/kg/dose QID), and benzyl penicillin G (1 million U/kg/day IV). Serial monitoring revealed progressive improvement, with resolution of encephalopathy within 48 hours and a reduction in INR to 1.44 (n: < 1.2) within 96 hours. As the child showed rapid clinical and biochemical recovery, the plan for plasma exchange (PLEX) or liver transplantation (LT) was deferred. Her father, who had also developed ALF, responded favorably to the same regimen and recovered uneventfully.
Amatoxin-induced hepatotoxicity accounts for over 90% of mushroom-related deaths worldwide (2). In children, the incidence of liver injury secondary to mushroom ingestion is low (10%), but carries a high fatality rate (50%) (7). Cases tend to peak during summer-autumn predominance, in alignment with monsoon-driven mushroom proliferation (8). Amatoxins inhibit RNA polymerase II by forming a non-covalent bond to it, impairing messenger RNA synthesis, and hepatocyte protein formation, resulting in centrilobular necrosis (2,4). They also induce the production of cytokines such as tumour necrosis factor-α (TNF-α), which are toxic to the rapidly proliferating hepatocytes (2). Clinically, four stages occur in mushroom poisoning: (i) a latent phase (6–12 hours, asymptomatic), (ii) gastroenteritis phase (12-24 hours), (iii) a pseudo-remission phase, and (iv) hepato-renal failure (2). Biochemically, mushroom-related hepatotoxicity can be in the form of severe hepatitis (SH, AST/ALT >10x, normal INR, no HE), acute liver injury (ALI, SH with deranged INR and no HE) and ALF (ALI with presence of HE) (2). The HOPE6 score (History (H), Organ Damage (O), Picture Identification (P), Eruption of Symptom >6 h (E6), each criterion being 1 point) is used to identify cases in need of immediate intensive care treatment (cut-off ≥3), with our case showing a score of 3. A higher cut of 3, compared to a score of 2 in adults, is related to altered toxin metabolism and accelerated gastric emptying and intestinal transit in children (9). Pediatric studies have shown that severe liver injury was correlated with higher HOPE6 scores and more adverse outcomes (all p < 0.05) (7,10). Similarly, the Model for End-stage Liver Disease (MELD) score of <15 at admission was associated with 100% survival, and D-dimer value >2.5 μg/mL and PT > 19.2 s were strongly associated with elevated risk of progression to liver failure (1,11). 
Specific therapies aim to limit toxin uptake and enhance elimination. Penicillin G competes with amatoxin for hepatic transporters; silymarin/silibinin stabilises hepatocyte membranes and inhibits toxin entry; NAC acts as an antioxidant (12). PLEX, molecular adsorbent recirculating system (MARS), the fractionated plasma separation and adsorption system (FPSA-Prometheus) are reserved as a bridge to liver transplantation for non-responders or those fulfilling King’s College criteria (13,14). In an adult Turkish cohort, only 4.1% mortality and full recovery in ALI/SH groups were noted with early pharmacologic management, with only 1/3rd requiring PLEX (1). 
The uniqueness of our report lies in a pediatric-familial duo presenting with ALF and complete reversal without PLEX or LT, emphasising that early supportive therapy can be lifesaving, even with higher HOPE scores, in resource-limited settings, especially when started during or before the advent of stage 3 of intoxication.
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