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Fulminant hepatic failure: a Portuguese experience
Miguel Areia, José Manuel Roméaozinho, Manuela Ferreira, Pedro Amaro

and Maximino Correia Leitao

Background Fulminant hepatic failure (FHF) is a rare
condition. Several series have been reported either by
individual centres or in multicentre studies but, to our
knowledge, this is the first report from a Portuguese
population and might be a good example of FHF cases
in a SouthWestern European population.

Aims To present the experience in FHF of a Portuguese
Hepatogastroenterological Intensive Care Unit.

Materials and methods Retrospective study of 61 cases
of FHF consecutively admitted between February 1992 and
October 2006. Definition and classification of FHF were
those suggested by Trey and Davidson (1970) and O’Grady
et al. (1993), respectively. Criteria and contraindications for
hepatic transplantation (HT) were those proposed by
Bernuau et al. (1991) and Mufioz (1993), respectively.

Results Fifty-seven per cent of patients were women and
median age was 37 years (range: 8-73). Most common
cause of FHF was indeterminate (26%) followed by viral
(23%) and drug-induced (23%), with 51% of cases with a
hyperacute evolution. Global HT rate was 54% with criteria

Introduction

Fulminant hepatic failure (FHF) is a rare condition
characterized by a sudden aggression to a healthy person
with unknown previous liver disease with the develop-
ment of coagulopathy and hepatic encephalopathy. In the
US there are about 2000 cases per year [1], most of them
due to drug-induced liver injury or viral hepatitis [2].
With few exceptions, treatment remains mainly suppor-
tive with significant morbidity and mortality owing to the
rapid progression to cerebral oedema and multiorgan
failure. As liver transplantation has become available,
short-term survival has increased and is now higher than
65% [2].

Several series are reported by individual centres and some
multicentre series but, to our knowledge, this is the first
report from a Portuguese population and might be a good
example of FHF cases in a SouthWestern European
population.

Materials and methods

From February 1992 to October 2006, 61 consecutive
patients with the diagnosis of FHF were admitted to a
Gastroenterological Intensive Care Unit of a tertiary
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for HT present in 87% of the patients resulting in an
applicability rate of 62%. Overall survival was 69% and
transplant-free survival was 15%; transplanted patients
had survival rates of 70 and 68% at 6 and 12 months,
respectively.

Conclusions Drug-induced and viral agents were
responsible for almost half of FHF cases with a clear
predominance of hyperacute presentation. The HT rate was
54% and the applicability rate was 62%. The overall 1 year
survival of 69% might reflect the adequacy of the HT criteria
used. Eur J Gastroenterol Hepatol 19:665-669 © 2007
Lippincott Williams & Wilkins.
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referral hospital. In the context of FHE this unit admits
patients on a national basis and, in fact, one third of
admissions came from outside the regional influence area.

The defining criteria used for FHF were those originally
presented by Trey and Davidson in 1970 as ‘a potentially
reversible condition, the consequence of severe hepatic
injury, with an onset of encephalopathy within 8 weeks of
the appearance of the first symptoms and in the absence
of preexisting liver disease’ [3]. The patients were
subsequently divided according to different time inter-
vals between the onset of jaundice and the development
of encephalopathy, as defined by O’Grady ez @/ [4]:
hyperacute FHF when encephalopathy occurs within
7 days of the onset of jaundice; acute FHF for cases with
an interval between 8 and 28 days from jaundice to
encephalopathy; and subacute FHF in cases with
encephalopathy that occurs within 5-12 weeks of the
onset of jaundice [4].

The indication for liver transplantation in our institution
is addressed by the use of the so-called ‘Clichy criteria’
defined by Bernuau ez 2Z [5] in 1991: a factor /' < 20% in a
patient aged < 30 years or a factor /< 30% in a patient
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aged > 30 years with coma or confusion. The contra-
indications for liver transplantation used were those
appointed by Munoz in 1993 [6]: seropositivity for human
immunodeficiency virus, active alcohol or drug abuse,
advanced cardiopulmonary disease, uncontrolled sepsis,
widespread thrombosis of portal and mesenteric veins,
irreversible brain damage or improving hepatic function.

Results

This series of 61 patients with FHF included 26 men
and 35 women with a ratio of 1:1.4. The mean age was
37 + 16 years (range: 8-73).

The most common aetiology ('Table 1) was indeterminate
FHF responsible for 26% of cases, immediately followed
by acute viral (14 cases of hepatitis B infection with one
case of hepatitis D coinfection) and drug-induced failure
(Table 2), both present in 23% of the cases. There were
also cases of mushroom poisoning (three patients) and
toxic industrial exposure (three patients) and a group
of miscellaneous cases representing 18% of the series,
including Budd-Chiari syndrome (four patients), Wilson
disease (three patients), autoimmune hepatitis (two
cases) and two cases of massive neoplastic hepatic
infiltration (one by a Burkitt lymphoma and the other
by a neuroendocrine small cell carcinoma) [7-10].

Hyperacute FHE was responsible for more than half
(51%) of the cases. Acute FHF was present in 31% of
cases with only 18% evolving in a subacute process.

Transplantation criteria were fulfilled in 87% of the
patients but only 62% were actually transplanted, as 13
patients had contraindications for the procedure and
seven cases failed to get an available organ on time.

The global transplantation rate was 54%, with 33 out of
61 patients being transplanted. If only the group of
patients having criteria for transplantation is considered,
the global applicability rate of hepatic transplantation
(HT) was 62%. In each group the transplantation rates
according to aetiology were: toxic, 67%; indeterminate,

Table 1 Aetiology of fulminant hepatic failure (FHF) cases
Aetiology Number of cases Percentage
Indeterminate 16 26
Viral 14 23
Hepatitis B 13
Coinfection of hepatitis B and D 1
Drug-induced 14 23
Toxic 10
Mushroom
Toxic industrial exposure
Others 1 18

Budd-Chiari syndrome

Wilson disease

Autoimmune hepatitis

Burkitt lymphoma

Neuroendocrine small cell carcinoma
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Table 2 Pharmacological agents responsible for toxic fulminant
hepatic failure (FHF) cases

Pharmacological agent No. of cases

Antituberculosis associations 5
Sulfasalazine
Nimesulide
Fenoxicam
Methyldopa
Acetaminophen
Ciclosporin
Valproate sodium

- - = NN

Table 3 Transplantation (transplanted patients per total cases)
and applicability rates (transplanted patients per number of cases
with transplantation criteria)

Transplantation rate (%) Applicability rate (%)

By aetiology
Toxic 67 100
Drug-induced 50 50
Indeterminate 56 64
Viral 36 42
By subgroup
Hyperacute 58 69
Acute 42 50
Subacute 64 64

56%; drug-induced, 50%; and viral, 36%. By subgroup the
rates were: hyperacute, 58%; acute, 42%; and subacute,
64%. The applicability rates by aetiology and subgroup
were respectively: toxic, 100%; drug-induced, 50%;
indeterminate, 64%; and viral, 42%; hyperacute, 69%;
acute, 50%; and subacute, 64% (Table 3).

Complications were found in 77% of the patients, mainly
cardiopulmonary insufficiency (44%), renal failure (41%),
cerebral oedema (23%), haemorrhage (15%) and infection
(8%).

The global mortality rate was 31%. Considering the
aetiology, the mortality rate was higher in viral FHF with
43% of the patients deceased, followed by indeterminate
cases with 38% and drug-induced cases with 36%. By
subgroups classification, mortality rate was higher in
acute cases, with almost half of the patients (42%) dying,
with a slightly lower mortality rate in subacute cases
(36%) and even lower in hyperacute FHF with just 23%.

The overall survival was 69% with a survival rate of 75% in
those patients not fulfilling transplantation criteria and a
transplant-free  survival of 15%. Survival rate in the
transplanted patients was 70% at 6 months (21 in 30
patients) and 68% at 12 months (19 in 28 patients with
clinical follow-up). All the 13 patients with trans-
plantation criteria but with contraindications to the
procedure died; of the seven patients waiting for
transplant but not receiving a graft, four died but three
recovered (Fig. 1).
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Discussion

This study represents the largest FHE series of
Portuguese patients ever published. The 61 patients
included in our report represent all the FHF cases from
our institution since the beginning of the HT programme
in 1992.

In this study, there was a slight female predominance of
cases (more than 57% of the cases) as also found in the
latest large prospective study from 17 centres in the US
[2] (in which 73% of the patients were women) and other
earlier studies [7-9]. There is no definite explanation for
this consistent finding; some authors defend a greater
female susceptibility to FHF or a more frequent use of
medication by women, but these hypotheses remain to be
proven [14].

The main cause of FHF cases was from indeterminate
origin, even after an extensive diagnostic workup
(including a liver biopsy by transjugular approach if
necessary). As reported in other studies, the lack of a
clear diagnosis suggests that a nonreported toxin or drug
or an unidentified viral agent could be the cause of these
FHF cases [15].

The second cause was drug-induced and viral FHE which
each represented 23% of cases. In the literature drug
toxicity, and particularly acetaminophen overdose, have
replaced viral hepatitis as the leading cause of FHF cases
in the US and Europe [2,15], with acetaminophen alone
representing 49% of the drug-induced liver injury in the
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United Network for Organ Sharing database from 1990 to
2002 [16]. In this series, however, only one patient had a
fulminant evolution owing to this agent (Tables 1 and 2).

As in other studies, hepatitis B virus prevails and, in these
patients, was responsible for all viral cases, including a
coinfection with a hepatitis D virus. [n our experience,
there were no cases of hepatitis A (which was the second
viral agent in the American study) [2] and no cases of
hepatitis C, in agreement with the concept that this
agent alone does not appear to cause FHF [2,15,17].
Exclusion of a viral aetiology was considered if negative
results were obtained to HAV-IgM, HBV-HBsAg, HBV-
HBc Ab (IgM and IgG) and HCV, Cytomegalovirus-IgM,
Epstein-Barr virus-IgM and herpes simplex virus-IgM
antibodies.

Our transplantation rate of 54% is an example of the
morbidity of this clinical entity in which orthotopic liver
transplant remains the only therapy in cases unable to
recover spontaneously. This is a much greater rate than
that reported by Ostapowicz ¢ a/. [2], in which only 29%
of the patients received a liver transplant but this
discrepancy might be explained by the fact that, in our
study, 87% of the patients had criteria for transplantation,
whereas in the US study only 44% fulfilled criteria for
liver transplantation. In fact, there is a similar rate of
transplanted patients per number of cases fulfilling the
criteria for transplantation (the applicability rate): 62
versus 66% in Ostapowicz ¢ @l. [2] study. These numbers
are consistent with other series, in which transplantation
rates ranged between 30 and 61% and applicability rates
between 50 and 85% [18-23].

In the group of seven patients with transplantation
criteria but no available organ, four died but three had
their liver function improved and recovered. In addition,
in the Ostapowicz ¢ @l. [2] series of the patients waiting
for a liver graft, 25% died but 16 patients recovered
(35% of those with criteria), even after being placed on
the transplantation list. These facts reinforce the need to
develop better prognostic factors to accurately determine
which patients will spontaneously recover and those who
will not survive without a liver graft [2,15].

Many studies have addressed the value of several criteria,
the most known and used being the ‘Clichy’ [5] and the
‘King’s College’ [24] criteria, showing positive predictive
values from 70 to 100% and negative predictive values
from 25 to 94% [15,25-29]. Although the ‘Clichy’ criteria
were routinely used in this series, more than 80% of
the patients presented both criteria and no significant
prognostic differences were found.

Of the 13 patients meeting criteria for orthotopic
liver transplantation but with contraindications to the
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procedure, more than half were due to multiple organ
failure already present at admission. As so, an early
transfer of these patients to a liver transplantation centre
is mandatory as these patients may deteriorate rapidly
[15,30].

Complications occurred in 77% of the patients. Cardio-
pulmonary insufficiency developed in 44% of the
patients, with progression to renal failure in 41%. Specific
complications related to the decreasing liver function
(like cerebral oedema and haemorrhage) occurred in 23
and 15% of the patients, respectively. Infection occurred
in 8% of the patients despite a careful surveillance of
infections, with periodic cultures of sputum, urine and
blood for bacterial and fungal organisms and the use as a
rule of prophylactic antibiotics (usually imipenem or a
combination of ceftazidime and vancomycin) and anti-
fungals (mainly fluconazole).

The global mortality rate observed was 31%. Mortality
rate was higher in viral FHF with 43% of the patients
dying, probably because most cases with contraindication
to liver transplantation were of viral aetiology.

Considering subgroup classification, the highest mortality
rate was in the acute and subacute cases (42 and 36%,
respectively), consistent with the original statement of
O'Grady et al. [24] and also the result of the study of
Ostapowicz ef al. [2] in which these groups of patients
presented a lower transplant-free short-term survival. In
our hyperacute cases the mortality rate was as low as 23%,
clearly lower than the former two groups. These results
question the statement of Polson and Lee that these
terms ‘are not particularly helpful as they do not have
prognostic significance distinct from the cause of the
illness’ [15].

The global survival rate of 69% is very similar to the 67%
reported in the last US study [2], with a transplant-free
survival of 15%.

The survival rate of the transplanted patients was 70% at
6 months (21 in 30 cases) and 68% at 12 months (19 in 28
patients), higher than the 50% reported by Zieniewicz
et al. |31]. In their study, Zieniewicz e# al. reported a per-
operative mortality of 45% in patients submitted to liver
transplantation for FHF and the mortality rates were
much higher in the emergency liver transplantation group
(18 cases) owing to FHF in comparison to the group of
elective (178 cases) liver transplantation (50 and 47%
versus 80 and 74%, at 12 months and 3 years, respec-
tively). This higher mortality risk associated with
emergency liver transplantation in FHF cases was also
confirmed in the European study reported by Adam ez 4.
[32], in which in a 22089 patients’ database from 102
centres in 18 countries, 12 risk factors in liver transplan-

tation were identified, transplantation in a FHF setting
being one of them, with a risk factor of 2.01 (95%
confidence interval: 1.77-2.27). The increased mortality
in these critically ill patients seems to be related to the
increased incidence of neurological complications and
multiple organ failure, rather than to the liver transplan-
tation procedure itself [33-36].

In conclusion, FHF remains a frequently fatal situation
although the survival rates have been increasing as
orthotopic liver transplantation became an available
therapeutic option. Owing to its unpredictable outcome
and many times rapidly evolving situation, early transfer
to an intensive care unit in a transplantation centre is
mandatory to avoid the development of multiple organ
failure, a contraindication to the procedure. Newer
supportive therapies and better criteria for the selection
of patients to liver transplantation are needed to further
improve the survival rates.

Acknowledgement
Conflict of interest — none declared.

References

1 Hoofnagle JH, Carithers RL Jr, Shapiro C, Ascher N. Fulminant hepatic
failure: summary of a workshop. Hepatology 1995; 21:240-252.

2 Ostapowicz G, Fontana RJ, Schiodt FV, Larson A, Davern TJ, Han SH, et al.
U.S. Acute Liver Failure Study Group. Results of a prospective study of
acute liver failure at 17 tertiary care centers in the United States. Ann Intern
Med 2002; 137:947-954.

3 Trey C, Davidson CS. The management of fulminant hepatic failure. Prog
Liver Dis 1970; 3:282-298.

4 O'Grady JG, Schalm SW, Williams R. Acute liver failure: redefining the
syndromes. Lancet 1993; 342:273-275.

5 Bernuau J, Samuel D, Durand F, Saliba F, Bourliére M, Adam R, et al. Criteria
for emergency liver transplantation in patients with acute viral hepatitis and
factor V (FV) below 560% of normal: a prospective study [abstract].
Hepatology 1991; 14:49A.

6 Munoz SJ. Difficult management problems in fulminant hepatic failure. Semin
Liver Dis 1993; 13:395-413.

7 Souto P, Romaozinho JM, Figueiredo P, Ferreira M, Sousa |, Camacho E,
et al. Severe acute liver failure as the initial manifestation of haematological
malignancy. Eur J Gastroenterol Hepatol 1997; 9:1113-1115.

8 Brito D, Roméaozinho JM, Amaro P, Ferreira M, Neves P, Rosa A, et al.
Fulminant hepatic failure-about a clinical case [in Portuguese]. GE - J Port
Gastrenterol 2005; 12:167-171,

9 Roberts EA, Schilsky ML. AASLD Practice guidelines: a practice guideline
on Wilson disease. Hepatology 2003; 37:1475-1492,

10 Schilsky ML. Diagnosis and treatment of Wilson's disease. Pediatr
Transplant 2002; 6:15-19.

11 Rakela J, Mosley JW, Edwards VM, Govindarajan S, Alpert E. A double-
blinded, randomized trial of hydrocortisone in acute hepatic failure. The
Acute Hepatic Failure Study Group. Dig Dis Sci 1991; 36:1223-1228.

12 Rakela J, Lange SM, Ludwig J, Baldus WP. Fulminant hepatitis: Mayo Clinic
experience with 34 cases. Mayo Clin Proc 1985; 60:289-292.

13 Shakil AO, Kramer D, Mazariegos GV, Fung JJ, Rakela J. Acute liver failure:
clinical features, outcome analysis, and applicability of prognostic criteria.
Liver Transpl 2000; 6:163—169.

14 Third National Health and Nutrition Examination Survey, 1988-1994,
NHANES Ill Second Laboratory Data File (CD-ROM, Series 11, No. 2A).
U.S. Department of Health and Human Services. National Center for Health
Statistics. Hyattsville, Maryland: Centers for Disease Control and
Prevention; 1998.

16 Polson J, Lee WM; American Association for the Study of Liver Disease.
AASLD position paper: the management of acute liver failure. Hepatology
2005; 41:1179-1197.



20

21

22

23

24

25

26

Russo MW, Galanko JA, Shrestha R, Fried MW, Watkins P. Liver
transplantation for acute liver failure from drug induced liver injury in the
United States. Liver Transpl 2004; 10:1018-1023.

Schiodt FV, Davern TJ, Shakil AO, McGuire B, Samuel G, Lee WM. Viral
hepatitis-related acute liver failure. Am J Gastroenterol 2003; 98:448-453.
Castells A, Salmeron JM, Navasa M, Rimola A, Salo J, Andreu H, et al.
Liver transplantation for acute liver failure: analysis of applicability.
Gastroenterology 1993; 105:532-538.

Emond JC, Aran PP, Whitington PF, Broelsch CE, Baker AL. Liver
transplantation in the management of fulminant hepatic failure.
Gastroenterology 1989; 96:1583-1588.

Vickers C, Neuberger J, Buckels J, McMaster P, Elias E. Transplantation of
the liver in adults and children with fulminant hepatic failure. J Hepato/ 1988;
7:143-150.

Peleman RR, Gavaler JS, Van Thiel DH, Esquivel C, Gordon R, Iwatsuki S,
et al. Orthotopic liver transplantation for acute and subacute hepatic failure
in adults. Hepatology 1987; 7:484-489.

Gallinger S, Greig PD, Levy G, Blendis LM, Roberts EA, Superina RA, et al.
Liver transplantation for acute and subacute fulminant hepatic failure.
Transplant Proc 1989; 21:2435-2438.

Rakela J, Perkins JD, Gross JB Jr, Hayes DH, Plevak DJ, Krom RA, et al.
Acute hepatic failure: the emerging role of orthotopic liver transplantation.
Mayo Clin Proc 1989; 64:424-428.

O'Grady JG, Alexander GJ, Hayllar KM, Williams R. Early indicators of
prognosis in fulminant hepatic failure. Gastroenterology 1989; 97:
439-445.

Anand AC, Nightingale P, Neuberger JM. Early indicators of prognosis in
fulminant hepatic failure: an assessment of the King's criteria. J Hepato!
1997, 26:62-68.

Schmidt LE, Dalhoff K. Serum phosphate is an early predictor of outcome in
severe acetaminophen-induced hepatotoxicity. Hepatology 2002; 36:
659-665.

27

28

29

30

31

32

33

34

35

36

Fulminant hepatic failure Areia et al. 669

Bernal W, Donaldson N, Wyncoll D, Wendon J. Blood lactate as an early
predictor of outcome in paracetamol-induced acute liver failure: a cohort
study. Lancet 2002; 359:558-563.

Pauwels A, Mostefa-Kara N, Florent C, Levy VG. Emergency liver
transplantation for acute liver failure. Evaluation of London and Clichy
criteria. J Hepatol 1993; 17:124-127.

Cholongitas EB, Betrossian A, Leandro G, Shaw S, Patch D, Burroughs AK.
King's criteria, APACHE I, and SOFA scores in acute liver failure.
Hepatology 2006; 43:881.

Gagliardi G, Laccania G, Boscolo A, La Guardia P, Arrigoni M, Michielan F.
Intensive care unit management of fulminant hepatic failure. Transplant Proc
2006; 38:1389-1393.

Zieniewicz K, Skwarek A, Nyckowski P, Pawlak J, Michalowicz B, Patkowski
W, et al. Comparison of the results of liver transplantation for elective versus
urgent indications. Transplant Proc 2003; 35:2262-2264.

Adam R, McMaster P, O'Grady JG, Castaing D, Klempnauer JL, Jamieson N,
et al. European Liver Transplant Association. Evolution of liver
transplantation in Europe: report of the European Liver Transplant Registry.
Liver Transp/ 20083; 9:1231-1243,

Bismuth H, Samuel D, Castaing D, Adam R, Saliba F, Johann M, et al.
Orthotopic liver transplantation in fulminant and subfulminant hepatitis. The
Paul Brousse experience. Ann Surg 1995; 222:109-119.

Barshes NR, Lee TC, Balkrishnan R, Karpen SJ, Carter BA, Goss JA. Risk
stratification of adult patients undergoing orthotopic liver transplantation for
fulminant hepatic failure. Transplantation 2006; 81:195-201.

Burroughs AK; Sabin CA, Rolles K, Delvart V, Karam V, Buckels J, et al.
European Liver Transplant Association. 3-month and 12-month mortality
after first liver transplant in adults in Europe: predictive models for outcome.
Lancet 2006; 367:225-232.

Otero-Ravina F, Rodriguez-Martinez M, Selles CF, Gutierrez MG, Blanco
MD, de Rituerto ST, et al. Analysis of survival after liver transplantation in
Galicia, Spain. Transplant Proc 2005; 37:3913-3915.



