
Zurich Open Repository and
Archive
University of Zurich
University Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch

Year: 2012

Liver transplantation because of acute liver failure due to heme arginate
overdose in a patient with acute intermittent porphyria

Frei, Pascal ; Minder, Elisabeth I ; Corti, Natascia ; Muellhaupt, Beat ; Geier, Andreas ; Adams, Heiner
; Dutertre, Jean-Paul ; Rudiger, Alain ; Dutkowski, Philipp ; Maggiorini, Marco ; Ganter, Christoph C

Abstract: In acute attacks of acute intermittent porphyria, the mainstay of treatment is glucose and heme
arginate administration. We present the case of a 58-year-old patient with acute liver failure requiring
urgent liver transplantation after erroneous 6-fold overdose of heme arginate during an acute attack. As
recommended in the product information, albumin and charcoal were administered and hemodiafiltration
was started, which could not prevent acute liver failure, requiring super-urgent liver transplantation after
6 days. The explanted liver showed no preexisting liver cirrhosis, but signs of subacute liver injury and
starting regeneration. The patient recovered within a short time. A literature review revealed four poorly
documented cases of potential hepatic and/or renal toxicity of hematin or heme arginate. This is the first
published case report of acute liver failure requiring super-urgent liver transplantation after accidental
heme arginate overdose. The literature and recommendations in case of heme arginate overdose are
summarized. Knowledge of a potentially fatal course is important for the management of future cases.
If acute liver failure in case of heme arginate overdose is progressive, super-urgent liver transplantation
has to be evaluated.

DOI: https://doi.org/10.1159/000338354

Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: https://doi.org/10.5167/uzh-69563
Journal Article
Published Version

 

 

The following work is licensed under a Creative Commons: Attribution-NonCommercial-NoDerivs 3.0
Unported (CC BY-NC-ND 3.0) License.

Originally published at:
Frei, Pascal; Minder, Elisabeth I; Corti, Natascia; Muellhaupt, Beat; Geier, Andreas; Adams, Heiner;
Dutertre, Jean-Paul; Rudiger, Alain; Dutkowski, Philipp; Maggiorini, Marco; Ganter, Christoph C (2012).
Liver transplantation because of acute liver failure due to heme arginate overdose in a patient with acute
intermittent porphyria. Case Reports in Gastroenterology, 6(1):190-196.
DOI: https://doi.org/10.1159/000338354



 

Case Rep Gastroenterol 2012;6:190–196 

DOI: 10.1159/000338354 

Published online: 

April 19, 2012 

© 2012 S. Karger AG, Basel 

ISSN 1662–0631 

www.karger.com/crg 

This is an Open Access article licensed under the terms of the Creative Commons 

Attribution-NonCommercial-NoDerivs 3.0 License (www.karger.com/OA-license), applicable 

to the online version of the article only. Distribution for non-commercial purposes only. 
 

 

Christoph C. Ganter, MD  Medical Intensive Care Unit, University Hospital Zürich 
Raemistrasse 100, CH–8091 Zürich (Switzerland) 
Tel. +41 44 255 9622, E-Mail chganter  @  bluewin.ch 

 

190

  

Liver Transplantation because 
of Acute Liver Failure due to 
Heme Arginate Overdose in a 
Patient with Acute Intermittent 
Porphyria 

Pascal Frei
a
    Elisabeth I. Minder

f
    Natascia Corti

b
    

Beat Muellhaupt
a
    Andreas Geier

a
    Heiner Adams

d
    

Jean-Paul Dutertre
g
    Alain Rudiger

c
    Philipp Dutkowski

e
    

Marco Maggiorini
c
    Christoph C. Ganter

c
  

a
Division of Gastroenterology and Hepatology, 

b
Department of Pharmacology, 

c
Medical Intensive Care Unit, 

d
Institute of Pathology and 

e
Department of 

Surgery, University Hospital Zürich, and 
f
Stadtspital Triemli, Zürich, 

Switzerland; 
g
Orphan Europe, Puteaux, France 

 

 

Key Words 

Heme arginate · Acute intermittent porphyria · Overdose · Acute liver failure · Liver 

transplantation 

 
 

Abstract 

In acute attacks of acute intermittent porphyria, the mainstay of treatment is glucose and 

heme arginate administration. We present the case of a 58-year-old patient with acute liver 

failure requiring urgent liver transplantation after erroneous 6-fold overdose of heme 

arginate during an acute attack. As recommended in the product information, albumin and 

charcoal were administered and hemodiafiltration was started, which could not prevent 

acute liver failure, requiring super-urgent liver transplantation after 6 days. The explanted 

liver showed no preexisting liver cirrhosis, but signs of subacute liver injury and starting 

regeneration. The patient recovered within a short time. A literature review revealed four 

poorly documented cases of potential hepatic and/or renal toxicity of hematin or heme 

arginate. This is the first published case report of acute liver failure requiring super-urgent 

liver transplantation after accidental heme arginate overdose. The literature and 

recommendations in case of heme arginate overdose are summarized. Knowledge of a 

potentially fatal course is important for the management of future cases. If acute liver failure 

in case of heme arginate overdose is progressive, super-urgent liver transplantation has to 

be evaluated. 
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Introduction 

Acute intermittent porphyria (AIP) is an autosomal dominant disorder of the heme 

biosynthetic pathway [1]. Symptoms of AIP manifest as acute crises and are frequently 

precipitated by environmental factors such as the ingestion of porphyrinogenic drugs, 

alcohol overdose, fasting or stress. Patients with an acute attack of AIP present with 

neurovisceral symptoms such as abdominal pain, nausea, vomiting, sensory and motor 

neuropathy, and neuropsychiatric symptoms. Treatment is supportive, with avoidance 

of precipitating factors and administration of carbohydrates and hemin (heme arginate 

or hematin). Hemin represses hepatic delta-aminolevulinic acid synthase, the 

rate-limiting enzyme in heme biosynthesis. Compared to hemin, heme arginate is a 

more stable preparation and does not cause coagulopathy or phlebitis [2]. We describe 

a case of acute liver failure due to accidental 6-fold overdose of heme arginate requiring 

liver transplantation. 

Case Report 

A 58-year-old woman weighing 51 kg with AIP since 35 years was hospitalized in a secondary 

care hospital due to an acute attack of AIP. Past medical history revealed arterial hypertension, 

chronic renal insufficiency (creatinine 298 µmol/l) with secondary hyperparathyroidism and chronic 

neuropathy, which were all associated with AIP and were being treated with propranolol 40 mg/day 

and 1,25-dihydroxycholecalciferol. Initially, the AIP crisis was treated with intravenous glucose, 

following which symptoms improved and urinary porphobilinogen excretion decreased. Two weeks 

later, AIP recurred and heme arginate was administered. One hour after the heme arginate infusion, it 

became apparent that an accidental 6-fold overdose of heme arginate had been given – 1,000 mg 

(19 mg/kg body weight instead of the recommended daily dose of 3 mg/kg body weight).  

The patient was transferred to the intensive care unit. As recommended in the product 

information, intravenous infusions of glucose 20% and of albumin (20 g repeatedly) were given 

to bind free hemin, and repetitive oral charcoal suspensions (a total of 90 g from 3.5 h to 48 h after 

overdose) were administered to interrupt the enterohepatic recirculation of hemin. Nevertheless, 

the patient developed acute liver failure, with rapidly rising transaminases and worsening 

coagulation (fig. 1). With substitution of glucose 50%, no hypoglycemia was apparent. The patient 

became oliguric, and continuous venovenous hemodiafiltration (CVVHDF) was started. The patient 

remained hemodynamically stable. Viral hepatitis was excluded. During the 2 days before heme 

arginate overdose, the patient had received daily doses of 10,000 U of subcutaneous heparin, 60 mg 

propranolol, 2,400 mg sevelamer, 600 mg aspirin, 3.75 mg midazolam, 15 mg oxazepam and 0–2 g 

paracetamol, with a maximum dose of paracetamol of 3 g given on the day heme arginate was 

initiated. Thereafter, paracetamol was discontinued, with no paracetamol detectable in the serum 

25 h after the overdose. Treatment with sevelamer and propranolol was continued and the patient 

was given 10 mg metoclopramide, macrogol, lactulose, 1 g metamizole and 10–12 mg morphine 

daily and a single dose of 10 mg of vitamin K. No coagulation products had to be given. After 48 h, 

the patient was transferred to our tertiary care hospital due to deteriorating acute liver failure and 

listed for super-urgent liver transplantation. Coagulation was worsening (coagulation factor V 

unmeasurable), CVVHDF was being continued due to anuric renal failure, and the patient developed 

encephalopathy grade I-II. 62 h after the overdose, transaminases peaked and coagulation improved 

(coagulation factor V 12%), suggesting spontaneous liver recovery. However, on the 5th day, liver 

function again deteriorated, with worsening coagulation and deteriorating encephalopathy 

necessitating intubation and mechanical ventilation. After 6 days, a liver graft from a deceased donor 

was available and the patient was transplanted. Histopathological analysis of the liver explant 

revealed subacute toxic liver injury without signs of underlying liver disease (fig. 2). One year later, 

the patient is in good condition and the AIP seems to have been cured by the liver transplantation, 

although she is still on intermittent hemodialysis. 
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Discussion 

Data on the liver toxicity of hematin or heme arginate overdoses are scarce. In mice 

and rats, the lowest lethal dose was at least 10-fold greater than the recommended 

therapeutic dose (3 mg/kg i.v.) for humans. LD50 in mice was 56.3 mg/kg heme 

arginate. Mice died within the first days [3], and an infarcted liver with necrosis of 

varying extensions was observed [4]. In humans, no data on the liver toxicity of hemin 

are available in the recent literature or common databases such as PubMed or 

DRUGDEX (Ref: DRUGDEX® System, Thomson Reuters, Greenwood Village, Colorado, 

edition 2009). Only 1 case of liver enzyme elevation was found in the International 

Adverse Event Reporting System of the World Health Organization after giving 

intravenous heme arginate of unknown dosage. However, to elucidate the present case, 

an intensive search revealed 4 poorly documented case reports of potential hepatic 

and/or renal toxicity of hematin or heme arginate. The first report described a 

40-year-old patient with AIP who developed transient renal failure after rapid 

administration of 1,000 mg of hematin [5]. In a second case, a patient received 

3,000 mg of heme arginate over 2 days. He developed acute liver failure with 

hyperbilirubinemia, anemia and generalized hemorrhagic diathesis lasting for several 

days, but then improved spontaneously [6]. In the third case, a patient received a 

10-fold higher dose than recommended as a single infusion as preoperative 

prophylaxis. He developed hyperbilirubinemia (114 µmol/l) and a marked rise in 

aspartate aminotransferase (1,545 U/l), without clinically overt bleeding [7]. In the last 

case, a patient accidentally received 2,500 mg of heme arginate as a single infusion and 

developed acute liver failure, requiring urgent liver transplantation. After a 

complicated postoperative course requiring a second transplantation, the patient died 

(Ulrich Stölzel, Chemnitz, Germany; personal communication in April 2010). No further 

information is available on this case. 

In our patient, the 6-fold overdose of heme arginate is the probable cause of her 

acute liver failure. There are several reasons in support of this. First, no other causative 

toxin could be identified. Even though paracetamol had been administered, the 

maximum daily dose was 3 g/day, and no paracetamol was detectable in the serum 

25 h after its last administration. The second potentially hepatotoxic substance was 

propylene glycol, which is the solvent of heme arginate. However, 1,000 mg heme 

arginate are solved in only 16 g of propylene glycol, and the maximum daily dose of 

propylene glycol considered to be safe is more than 69 g/day [8]. Hence, the dose of 

16 g of propylene glycol given seems insignificant, particularly in view of a normal 

anion gap in the blood. Second, viral hepatitis, hypoperfusion of the liver or a vascular 

cause for acute liver failure could be excluded. Third, histological examination of the 

explanted liver showed typical changes of toxic liver injury with no evidence of 

preexisting liver disease. Fourth, the time course of acute liver failure is typical of 

drug-induced acute liver failure. 

One can speculate about the potential mechanism of heme arginate liver toxicity. 

Heme arginate, the arginate salt of ferric protoporphyrin, is primarily bound to albumin 

and taken up by hepatocytes. Heme arginate overdose may lead to accumulation of free 

hemin in the blood circulation, which may cause significant toxicity in different organs 

[9]. In the liver, free heme might damage mitochondrial DNA and induce apoptosis. 

After several therapeutic heme arginate infusions, no significant accumulation of iron 



 

Case Rep Gastroenterol 2012;6:190–196 

DOI: 10.1159/000338354 

Published online: 

April 19, 2012 

© 2012 S. Karger AG, Basel 

ISSN 1662–0631 

www.karger.com/crg 

 

 

 

193

or heme was found [10]. In our case of heme arginate overdose, no hepatic iron 

overload was detectable by iron staining of the liver explant 6 days after exposure, but 

early accumulation of heme after the overdose might be expected. 

In summary, heme arginate is the treatment of choice for acute attacks of AIP. 

However, heme arginate overdose may lead to acute liver failure. The suggested 

management of heme arginate overdose includes repeated oral charcoal suspension 

administration to interrupt the enterohepatic recirculation of heme, albumin infusions 

to bind free and toxic heme, and hemodiafiltration to eliminate hepatotoxic and 

nephrotoxic propylene glycol. If this therapy fails and acute liver failure is progressive, 

super-urgent liver transplantation has to be evaluated. In AIP, the excess production of 

porphyrin intermediates occurs exclusively in the liver.  

Liver transplantation cures the patient from acute porphyria. Liver transplantation 

has so far only been performed in individual cases with an otherwise untreatable 

course of disease, including frequently recurring life-threatening acute attacks leading 

to extremely poor quality of life [11–15]. 

Acknowledgement 

The authors thank Dr. Ewerton Marques Maggio for his help in the preparation of fig. 2. 

 

 

 

 

 



 

Case Rep Gastroenterol 2012;6:190–196 

DOI: 10.1159/000338354 

Published online: 

April 19, 2012 

© 2012 S. Karger AG, Basel 

ISSN 1662–0631 

www.karger.com/crg 

 

 

 

194

 

Fig. 1. Time course of blood tests: aspartate aminotransferase (U/l), alanine aminotransferase (U/l), 

bilirubin (µmol/l), lactate dehydrogenase (U/l), coagulation factor V (%), international normalized 

ration (INR), lactate (mmol/l) and ammonia (µmol/l). 
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Fig. 2. Histopathological examination of the liver explant was suggestive of subacute toxic liver 

injury with little signs of histological recovery and without signs of underlying chronic liver disease 

such as fibrosis or cirrhosis. a Hypoplastic and hyperplastic hepatocytes. b Resorptive inflammation 

and ductular proliferation. c Ductular proliferates as a sign of regeneration (cytokeratin 7 

immunostaining). d No preexisting fibrous septa or cirrhosis (Elastica van Gieson staining). 

e Sinusoidal fibrous septa seen as a sign of reparation (Sirius staining). Scale bars represent 200 µm 

in panels a–d and 100 µm in panel e. 
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