
Fulminant Liver Failure Due to Amanita Phalloides 
Toxicity Treated with  Emergent Liver Transplantation 

ABSTRACT

The clinical picture secondary to amanita phalloides, which began with gastrointestinal complaints, advanced to fulminant he-
patic failure in two days. Emergency liver transplantation was decided for the case of a 48-year-old male patient, who at the 
same time had renal failure and acute pancreatitis. Bridge treatment with plasma diafiltration was applied until the liver trans-
plantation, which was successfully performed on the fifth day of admission to the hospital. Acute pancreatitis and renal failure 
also resolved and the patient was discharged in a healthy condition on the 30th day of admission. The timing of the transplant 
in fulminant liver failure and criteria used to select the timing are particularly important. Transplantation should be performed 
not too early, nor too late. In addition, the development of multiple organ failure during the period until transplantation may 
result in the death of the patient. Therefore, extra corporeal liver support systems are suggested as an important treatment tool 
at this stage.
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Amanita Phalloides Toksisitesine Bağlı Fulminan Karaciğer Yetmezliği ve Acil Karaciğer Transplantasyonu

ÖZET

Amanita phalloides alımına bağlı önce gastrointestinal şikayetlerle başlayan klinik tablo 2 gün sonra fulminan hepatik yetmezliğe 
ilerledi. Aynı zamanda  böbrek yetmezliği ve akut pankreatit gelişen 48 yaşındaki erkek hastada acil olarak transplantasyon kararı 
alındı. Transplantasyon yapılana kadar plasma diafiltration ile köprü tedavisi uygulanan hastaya yatışının 5. gününde başarılı bir 
şekilde karaciğer transplantasyonu yapıldı. Akut pankreatit tablosu ve böbrek yetmezliği de düzelen hasta yatışının 30. gününde 
sağlıklı olarak hastaneden taburcu edildi. Fulminan karaciğer yetmezliğinde transplantasyon zamanı ve kullanılan kriterler ayrı 
bir öneme sahiptir. Transplantasyon ne geç ne de erken olarak planlanmalıdır. Ayrıca transplantasyon yapılana kadar olan süreçte 
gelişen multipl organ yetmezliği hastanın kaybedilmesine neden olabilir. Bu nedenle ekstrakorporeal karaciğer destek sistem-
lerinin bu aşamada önemli bir tedavi yöntemi olduğunu düşünüyoruz.
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INTRODUCTION

Amanita phalloides (AP) poisoning might result in mild 
gastrointestinal complaints, such as nausea, vomiting, 
abdominal pain, and diarrhea; however, severe poison-
ing can occur with only one mushroom intake and may 
result in acute liver failure (ALF) in some cases, necessi-
tating liver transplantation (1,2). The mortality rate has 
been reported to be 2-22% in the literature (3,4). On the 
other hand, early transplantation carries its own risks. 

The aim of this study is to discuss the criteria for the de-
cision of transplantation and bridge treatment applied 
in the period until transplantation in a case of ALF. 

CASE

A 48-year-old male patient presented to the hospital 
with complaints of vomiting and diarrhea eight hours 
after the ingestion of wild mushrooms that he had col-
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lected. His liver function tests, which were normal at 
presentation, were elevated two days after his presen-
tation to the hospital; therefore, he was admitted to 
the intensive care unit with the diagnosis of ALF due to 
mushroom poisoning. He was conscious, oriented, and 
cooperative, with a Glasgow coma scale of 15, and an 
acute physiology and chronic health evaluation (APACHE 
II) score of 11. Invasive monitorization was provided. 
A noradrenaline infusion at a dose of 0.1 μ. kg.-1min-1 
was initiated, since his blood pressure was 70/42 mm 
Hg-1 with a heart rate of 120 beats/minute. His labo-
ratory values and arterial blood gases were as follows: 
aspartate aminotransferase (AST): 5274 U L-1, alanine 
aminotransferase (ALT): 6827 U L-1, lactate dehydroge-
nase (LDH): 4500 U L-1total bilirubin: 3.9 mg dL-1, di-
rect bilirubin: 2.4 mg dL-1, prothrombin time (PT): 32.4 
seconds, international normalized ratio (INR): 7.2, arte-
rial blood  pH: 7.19, partial pressure of oxygen (PO2): 
88.3 mmHg, partial pressure of carbon dioxide (PCO2): 
23.8 mmHg, bicarbonate (HCO-3): 9 mEq L-1, base ex-
cess: -17.2 mmol L-1, and lactate: 13.4 mmol L-1. The 
patient had metabolic acidosis. Abdominal ultrasonog-
raphy revealed an enlarged liver with a heterogeneous 
parenchyma. The patient’s HbsAg was positive and Anti 
Hbc IgM was negative. Since the required method to 
detect the toxin was not available in this institution, 
the diagnosis was made on the basis of the anamnesis 
and clinical findings of the patient in this case.The de-
cision for transplantation was made according to the 
King’s College criteria for nonaracetamol causes upon 
admission to the hospital, since his INR level was more 
than 7.0 (5,6). Penicillin G (500,000 U kg-1day-1) in four 
equal doses was administered until the time of trans-
plantation. N-acetylcysteine  was infused intravenously 
for 4 hours  at a dose of 100 mg kg-1 and than for 16 
hours at a dose of 50 mg kg-1 after a loading dose of  150 
mg kg-1 given in first 1 hour. On the other hand, silibinin 
was administered at a loading dose of 5 mg kg-1 and 
continued at a dose of 20 mg kg-1day-1until the 96th 
hour (7,8). Two sessions of PDF (selective plasma filtra-
tion with dialysis) and continuous renal replacement 
therapy (CRRT) were performed until the transplanta-
tion. In addition, the patient received 18 units of fresh 
frozen plasma (FFP) through transfusion, three units of 
platelet solution, and three units of erythrocyte suspen-
sion during his stay in the ICU. The clinical progress of 
the case is summarized below. 

Day 3: FFP in a dose of 15 mL kg-1 and vitamin K (20 

mg menadione, intravenously) were administered. The 
plasma ammonia level was very high (736 µ dL-1) and 
the patient was given ornithine-aspartate (20 g day-
1) and lactulose (45 g day-1), which continued for two 
days. PDF (Evaclio EC-2C®) was applied for 6 hours with 
a blood flow rate of 200 mL min-1 and a plasma ex-
change rate of 2.5 L-1 h. Laboratory test results of the 
patient after the first session of PDF is shown in Table 
1 (60th hour). Continuous renal replacement therapy 
(CRRT) was started following the first session of PDF 
since the patient had anuria for approximately 12 hours 
(AKIN-classification of acute kidney injury-Stage III). 
Continuous venovenous hemodiafiltration (CVVHDF) was 
performed as a CRRT modality. CVVHDF was regulated 
as such so that the blood flow rate, dialysate flow rate, 
and replacement flow rate were 140 mL min-1, 1000 mL 
h-1,  and 1000 mL h-1,  , respectively; and ultrafiltra-
tion, although variable, was regulated to a rate of  ap-
proximately 200 mL h-1. Anticoagulation agents were 
not administered.

Day 4: The second session of PDF was performed. 
Laboratory test results of the patient prior to the sec-
ond session of the PDF (at the 73nd hour) and after 
treatment (84th hour) are shown in Table 1. CRRT treat-
ment was continued following PDF (Table 1). An imaging 
compatible with pancreatitis was obtained by abdomi-
nal tomography, which was performed due to an eleva-
tion of amylase (1648 U L-1) and lipase (1524 U L-1) 
values. His oral feeding was stopped and enzymes were 
followed-up. 

Day 5 after AP intake: Bilirubin values of the patient 
were elevated to quite high levels (Table 1). A donor 
with a suitable match emerged and the patient under-
went a cadaveric liver transplantation with an anhe-
patic phase of 35 minutes at the end of day 5 after AP 
intake. The patient was extubated at the end of the 
operation. Postoperative Period: Non-invasive mechanic 
ventilation and CRRT were continued during the postop-
erative period. INR, AST, ALT, LDH, bilirubin, ammonia, 
amylase, and lipase levels resolved to normal values on 
the postoperative period (Table 1).  CRRT continued un-
til postoperative day 8. The patient was transferred to 
the ward from the ICU and was taken to the conven-
tional hemodialysis program. Acute renal failure also 
resolved and the patient was clinically well at the time 
of discharge.
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DISCUSSION

The clinical picture of gastroenteritis that developed 
after AP mushroom intake rapidly progressed to ARF and 
multiple organ failure. Emergent liver transplantation 
was planned based on the score of the patient according 
to King’s criteria. Bridge treatment with PDF was applied 
until a suitable donor was found for transplantation. A 
successful liver transplantation with a cadaveric liver 
was performed on day 5 of the AP intoxication. The pa-
tient was clinically well and discharged on day 30 of his 
admission to the hospital following the resolution of his 
renal failure, which lasted for some time. Phallotoxin, 
one of the toxins in the AP mushroom, changes the cell 
membrane of the enterocytes and results in clinical 
findings such as diarrhea, colicky abdominal pain, and 
vomiting 8-12 hours after ingestion of the mushroom. 
Amanitin, on the other hand, which mainly results in 
toxicity, inhibits protein synthesis. It rapidly degredates 
the gastrointestinal system cells, mainly the liver cells 
in which the rate of protein synthesis is high, primarily 
by enterohepatic circulation and proximal tubular cells 
of the kidneys (9). This explains the cause of the re-
nal failure and pancreatitis that developed in addition 
to the fulminant hepatitis in this case. The number of 
cases reported with acute pancreatitis after AP intake 
is quite limited, although fulminant hepatitis and renal 
failure are frequently reported (2,10). Renal failure is 
associated with the direct toxic effect of alpha amani-
tin or with hepatorenal syndrome. The development of 
acute pancreatitis after AP intake has been reported to 
occur much earlier after the ingestion of the toxin (10). 
In the current case, the clinical picture of acute pan-
creatitis developed four days after AP intake; enzyme 
elevation lasted for some time and then it returned to 
normal levels. 

The toxin in AP intoxication can be detected by the 
radioimmunoassay method in blood, urine, and gastric 
fluid. The level of the toxin decreases to an amount that 
can no longer be detected in plasma 36-48 hours after 
ingestion of the toxin; however, it can be detected in 
the urine for 96 hours (11). Toxin levels were not mea-
sured in this case; the diagnosis was made on the basis 
of anamnesis and clinical findings of the patient. 

One of the primary aims of the treatment is to decrease 
hepatic damage by preventing the uptake of the toxin 
in the cells. Some of the initial effective methods in 
the treatment  are  gastric lavage, oral administration 
of activated coal, cholestyramine, and Ipecac syrup ad-
ministered 30 minutes after ingestion (12). These treat-
ment modalities were not applied since the patient 
was admitted to our clinic 48 hours after AP ingestion. 
N-acetylcysteine, high dose crystallized penicillin, and 
silibinin administration in the early period after the tox-
in ingestion have been recommended. Although there 
are no differences in the rate of transplantation and 
mortality between silibinin and combined silibinin and 
penicillin treatment, the combined treatment has been 
generally used in clinical practice (13). The researchers 
of the current study also used the same treatment. Fluid 
resuscitation and providing a urine output of 100-200 mL 
h-1, especially for the first 4-5 day, increased the renal 
elimination of the toxin (14). CRRT was performed and 
continues in the postoperative period in this case, since 
no urine output was present starting from the first hours 
after admission. 

One of the controversial issues in the case of AP toxicity 
is the timing of transplantation if an acute liver fail-
ure develops. If it is performed too early, questions may 
arise among the medical staff such as, “Did we do it too 

  3.day  4.day  5.day Postoperative period
      Admission PDF after 73.h 84.h 97.h 105h. Preop. 1.h 1.day 3.day 8.day 30.day

PT(seconds)             32.4 48.1 50.8 36 37 23 25.5 20.7 14.8 14.2 15.2
INR             7.2 6.8 5.35 3.56 3.43 1.97 2.25 1.73 1.2 1.07 1.17 1.1
AST (U/L)             5274 3367 >4202 3982 1713 532 461 453 250 77 30 32
ALT(U/L)             6827 3424 >4113 4093 2259 1624 1573 646 556 227 24 22
Ammonia(μg/dL)       239 736 736 247 179 143 139 104 67 76 57 -
LDH(U/L)            4500 4431 4477 3616 1536 554 595 861 543 335 472 -
TB(mg/dL)            3.9 2.45 3.97 4.14 6.26 17.6 18.8 10.4 3.4 1.95 2.6 1.2
DB(mg/dL)            2.4 1.32 2.6 2.57 3.5 11.7 12.05 8.2 2.2 1.38 1.4 0.4
Amylase(U/L)          185 432 924 1648 815 371 345 541 368 259 163 73
Lipase(U/L)             35 604 284 1524 705 489 399 742 679 203 105 69
Urea(mg/dL)           44 42 38.2 31 28.5 42.7 48.1 100 97 88 104 23
Creatinine(mg/dL)  0.8 1.72 2.11 1.89 1.69 1.6 1.51 3.06 1.7 1.9 2.4 0.8

Table 1. Labaratory characterization of the patient on admission and during hospital stay

ALT: alanine aminotransferase, AST: aspartate aminotransferase, DB: direct bilirubin, INR: international normalized ratio, LDH: lactate dehydrogenase,  PT: prothrombin 
time, TB: total bilirubin 
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early, could we have waited a little longer?” A decision 
to transplant that yields poor results elicits some issues 
such as the side effects of immunosuppression, the mor-
tality of surgery, loss of a graft that could be used for an 
elective transplantation, and unnecessary costs.  On the 
other hand, the issues that might be encountered when 
the timing of transplantation is delayed are a donor 
that is no longer available, the development of contra-
indications for transplantation, and loss of the patient 
(15,16). The validity and feasibility of many criteria 
for the current use of the selection of the treatment 
modalities are debatable (17,18). The most commonly 
used criteria among those are the King’s College crite-
ria. The decision for transplantation was made based on 
the King’s College transplantation criteria in this case 
(INR value greater than 6.5 at the time of admission). 
Another classification system for transplantation indica-
tion is the Clichy criteria (19,20). This classification is 
based on the age and the plasma factor 5 level. The 
inapplicability of plasma factor 5 detection in some 
centers limits the use of Clichy criteria (19,20). The 
King’s College criteria have been found to be superior 
to Clichy and Ganzert criteria in the detection of fatal 
progress due to A. Phalloides ingestion in many stud-
ies (14,16). Non-paracetamol criteria among the King’s 
College criteria were reported to detect the fatal prog-
ress earlier (16). In addition, independent of all other 
variables, urgent transplantation should be considered 
in cases with a prothrombin index of less than 10% of 
normal (INR greater than 6) four days or more after the 
ingestion of the mushroom (16). These specific criteria 
were determined by Ferraira et al. as the most accurate 
(100%) criteria for urgent liver transplantation in ALF in-
duced by AP. An INR value of 7.2 at the 48th hour in the 
present case required urgent transplantation according 
to these criteria. 

Among the fatal risk factors for intoxication are eight 
hours or a shorter period from mushroom ingestion to 
start of the diarrhea, elevation of lactate at admission, 
biphasic elevation pattern of transaminases, prothrom-
bin index, and even the lowest INR value higher than 
normal (6,16). The lag period from mushroom ingestion 
to start of the diarrhea was approximately eight hours, 
lactate was elevated at admission, and transaminases 
were elevated and INR was high in spite of FFP transfu-
sion in the case presented herein. All of the above facts 
can be accepted as signs of poor prognosis (Table 1). 

Recently, the use of support systems applied with the 

aim of increasing survival without transplantation or 
providing a bridge function until transplantation have 
generally been reported in cases of acute liver failure 
(7). PDF has also been used for this purpose, although 
Molecular Adsorption Recirculation System (MARS) and 
Fractionated Plasma Separation and Adsorption (FPSA- 
Prometheus®) systems have been the most frequently 
selected treatment modalities for bridge treatment 
(21,22). In spite of only two sessions of the applica-
tion of PDF in this case, its benefits are more promi-
nent in repeated applications. It was used successfully 
to support the deteriorating liver functions and treat 
itching until retransplantation in a patient with prior 
orthotropic liver transplant, who presented with com-
plaints of jaundice, itching, and renal failure due to re-
jection (23). This system provides an option to clear the 
albumin-bound and water soluble toxins. It clears the 
plasma components with the help of a filter depending 
on the dimensions of the components. A selective mem-
brane separator is used with a 100 kDa cut-off (Evaclio 
EC-2C) value. Dialysis is also performed in addition to 
selective plasma type in PDF. PDF has a greater capac-
ity of excretion of toxic solutes compared with simple 
selective plasma filtration. Furthermore, its total costs 
and training requirements are less compared to MARS 
and Prometheus (21,23).

In conclusion, ALF, renal failure, and acute pancreati-
tis may develop due to the ingestion of A. Phalloides. 
Therefore, such a patient should be closely monitored, 
starting from the first hours after ingestion of the mush-
room and should be transferred to a transplant center in 
the case of poor clinical progress. Poor prognostic fac-
tors should be taken into consideration in addition to 
specific criteria used to decide to transplant the case, 
although it is not an easy decision to make. Plasma di-
afiltration can be used as an option for bridge treatment 
to gain time and to prevent mortality. However, further 
studies are required on this issue.

REFERENCES

1. Araz C, Karaaslan P, Esen A, et al. Successful Treatment 
of a Child With Fulminant Liver Failure and Coma Due 
to Amanita phalloides Poisoning Using Urgent Liver 
Transplantation. Transplant Proc 2006; 38: 596-7.

2. Alves A, Gouveia Ferreira M, Paulo J, França A, Carvalho 
Á. Mushroom poisoning with Amanita phalloides – a report 
of four cases. Eur J Intern Med 2001; 12: 64-6.

3. Ferenc T, Lukasiewicz B, Ciećwierz J, Kowalczyk E. 



Gök et al.

Eur J Gen Med 2015;12(3): 248

Poisonings with Amanita phalloides. Med Pr. 2009; 60: 
415-26.

4. Ganzert M, Felgenhauer N, Zilker T. Indication for liv-
er transplantation following amatoxin intoxication. J 
Hepatol 2005; 42: 202-9.

5. Santi L, Maggioli C, Mastroroberto M, Tufoni M, Napoli 
L, Caraceni P. Acute Liver Failure Caused by amanita 
Phalloides Poisoning. Int J Hepatol; 2012; 2012: 487480. 

6. O'Grady JG, Alexander GJ, Hayllar KM, Williams R. Early 
indicators of prognosis in fulminant hepatic failure.
Gastroenterology 1989; 97: 439-45. 

7. Bergis D, Friedrich-Rust M, Zeuzem S, Betz C, Sarrazin 
C, Bojunga J. Treatment of Amanita phalloides intoxica-
tion by fractionated plasma separation and adsorption 
(Prometheus®). J Gastrointestin Liver Dis 2012; 21 :171-
6.

8. Poucheret P, Fons F, Doré JC, Michelot D, Rapior S. 
Amatoxin poisoning treatment decision-making: pharma-
co-therapeutic clinical strategy assessment using multi-
dimensional multivariate statistic analysis. Toxicon 2010; 
55: 1338-45.

9. Magdalan J, Piotrowska A, Gomułkiewicz A, Sozański T, 
Szeląg A, Dziegięl P. Influence of commonly used clinical 
antidotes on antioxidant systems in human hepatocyte 
culture intoxicated with alpha-amanitin. Hum Exp Toxicol 
2011; 30: 38-43.

10. Yardan T, Akdemir HU, Baydın A, Nural MS, Ecemiş Ö, Genç 
S. Mantar Zehirlenmesine Bağlı Gelişen Akut Pankreatit. 
Firat Tip Dergisi 2009; 14: 300-3.  

11. Jaeger A, Jehl F, Flesch F, Sauder P, Kopferschmitt J. 
Kinetics of amatoxins in human poisoning: therapeutic 
implications. J Toxicol Clin Toxicol 1993; 31 :63-80.

12. Broussard CN, Aggarwal A, Lacey SR, et al. Mushroom 
poisoning--from diarrhea to liver transplantation. Am J 
Gastroenterol 2001; 96: 3195-8.

13. Ganzert M, Felgenhauer N, Schuster T, Eyer F, Gourdin 
C, Zilker T. Amanita poisoning-comparison of silibinin 
with a combination of silibinin and penicillin. Dtsch Med 
Wochenschr. 2008; 133: 2261-7.

14. Ferraira R, Romãozinho JM, Amaro P, Ferraira M, Sofia 
C. Assessment of emergency liver transplantation criteria 
in acute liver failure due to Amanita phalloides. Eur J 
Gastroenterol Hepatol 2011; 23: 1226-32.

15. Lake JR, Sussman NL. Determining prognosis in patients 
with fulminant hepatic failure: when you absolutely, 
positively have to know the answer. Hepatology 1995; 21: 
879-82.

16. Escudié L, Francoz C, Vinel JP, et al. Amanita phalloides 
poisoning: reassessment of prognostic factors and indi-
cations for emergency liver transplantation. J Hepatol  
2007; 46: 466-73.

17. Bernal W, Wendon J. Liver Transplantation in adults with 
acute liver failure. J Hepatol 2004; 40: 192-7.

18. Fujiwara K, Mochida S. Indications and criteria for 
liver transplantation for fulminant hepatic failure. J 
Gastroenterol 2002; 37; 74-7.

19. Bernuau J, Goudau A, Poynard T, et al. Multivariate 
analysis of prognostic factors in fulminant hepatitis 
B.Hepatology 1986; 6: 648-51.

20. Bismuth H, Samuel D, Castaing D, et al. Orthotopic liver 
transplantation in fulminant and subfulminant hepatitis. 
The Paul Brousse experience. Ann Surg 1995; 222: 109-19. 

21. Nakae H, Igarashi T, Tajimi K, et al.  A case report of 
Hepatorenal Syndrome treated with plasma Diafiltration 
(Selective Plasma Filtration with Dialysis). Ther Apher 
Dial 2007;11: 391-5

22. Nakae H, Eguchi Y, Saotome T, et al. Multicenter study of 
plasma diafiltration in patients with acute liver failure. 
Ther Apher Dial 2010; 14: 444-50.

23. Morris C, Rogerson D. The use of high-flux albumin hae-
mofiltration (PDF) with Evaclio EC-2CTM in the manage-
ment of liver failure as a bridge to transplantation. The 
Intensive Care Society 2011; 3: 228-32.


