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Résumé
Introduction: L’insuffisance hépatique aigue sévère (IHAS) peut être secondaire à une hépatite aigue virale,
toxique ou auto-immune partageant un tableau clinique similaire.
Patients et méthodes : Etude rétrospective menée de 2006 à 2013 colligeant tous les patients hospitalisés
pour une IHAS secondaire à une hépatite aigue virale, toxique ou auto-immune.
Résultats : vingt sept patients ont été colligés. L’âge moyen est de 6 ans (extrêmes : 16 jours à 13 ans). La
présentation clinique a été marquée par une asthénie et une anorexie (85%), un ictère (66%) et une fièvre
(37%). Une encéphalopathie hépatique est survenue dans 44%. L’hépatite virale était l’étiologie la plus
fréquente (74%) suivie de l’hépatite auto-immune (18,5%) puis l’hépatite toxique (7,5%). L’évolution était
marquée par la guérison dans 74%. Une issue fatale a été notée dans 26% des cas.
Conclusion : L’enquête étiologique doit être urgente avec une prise en charge précoce et adaptée afin
d’améliorer le pronostic.
Mots clés : insuffisance hépatique aigue ; encéphalopathie hépatique ; hépatite ; enfant.
Abtract
Introduction: Numerous etiologies of hepatitis may lead to acute liver failure. Viruses are the most common
cause of hepatitis. Other causes include toxins and autoimmune liver disease. These forms of hepatitis share
the same clinical and biological features.
Patients and methods: Retrospective study between 2006 and 2013 of children diagnosed with acute liver
failure secondary to infection with viruses, hepatotoxic drugs and toxins or autoimmunity.
Results: Twenty-seven children were included in the study. The mean age was 6-year-old (range: 16-day-old
to 13-year-old). The common symptom at diagnosis was weakness and anorexia in 85% followed by
jaundice (66 %) and fever (37%). Hepatic encephalopathy occurred in 44 %. Viral hepatitis was the
commonest etiology in 74 % of cases followed by auto-immune hepatitis (18,5%) than by toxic hepatitis (7,5
%). The outcome was good in 74 % of cases with normalization of hepatic tests. A fatal outcome was found
in 26 % of cases.
Conclusion: The search for causes of acute liver failure should be done urgently. Early and well-conduced
management may improve the outcome.
Key words : acute liver failure; hepatic encephalopathy; hepatitis; children.

:ﻣﻠﺨﺺ
 أو ﻧﺎﺟﻢ ﻋﻦ ﺗﺴﻤﻤﺎت ﻛﺒﺪﯾﺔ أو اﻋﺘﻼل اﻟﻜﺒﺪ اﻟﻤﻨﺎﻋﻲ، ﻗﺪ ﯾﻜﻮن ﻗﺼﻮر اﻟﻜﺒﺪ اﻟﺤﺎد ﻧﺎﺟﻤﺎ ﻋﻦ اﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﻔﯿﺮوﺳﻲ اﻟﺤﺎد:اﻟﻤﻘﺪﻣﺔ
.اﻟﺬاﺗﻲ و ﺗﻘﺎﺳﻢ ﻛﻞ ﻣﻨﮭﺎ ﺻﻮرة ﺳﺮﯾﺮﯾﺔ ﻣﺸﺎﺑﮭﺔ
.  دراﺳﺔ اﺳﺘﻌﺎدﯾﺔ ﻟﻮﺟﻮد ﻗﺼﻮر اﻟﻜﺒﺪ اﻟﺤﺎد اﻟﻨﺎﺟﻢ ﻋﻦ اﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﻔﯿﺮوﺳﻲ اﻟﺤﺎد أو اﻟﺴﻤﻲ أو اﻟﻤﻨﺎﻋﻲ اﻟﺬاﺗﻲ:اﻟﻤﺮﺿﻰ واﻟﻄﺮق
 وﻗﺪ ﺗﻤﯿﺰت.( ﻋﺎﻣﺎ13  ﯾﻮﻣﺎ إﻟﻰ16  ﺳﻨﻮات )ﻣﻦ6  وﻛﺎن ﻣﺘﻮﺳﻂ ﻋﻤﺮ ﻣﺠﻤﻮع اﻷﺷﺨﺎص. ﺗﻢ ﺟﻤﻊ ﺳﺒﻌﺔ وﻋﺸﺮﯾﻦ ﻣﺮﯾﻀﺎ:اﻟﻨﺘﺎﺋﺞ
 ﻛﺎن.٪44  ﺣﺪث اﻋﺘﻼل اﻟﺪﻣﺎغ اﻟﻜﺒﺪي ﻓﻲ.(٪37) ( واﻟﺤﻤﻰ٪66)  واﻟﯿﺮﻗﺎن،(٪85) اﻟﻌﻼﻣﺎت اﻟﺴﺮﯾﺮﯾﺔ ﻣﻦ اﻟﻮھﻦ وﻓﻘﺪان اﻟﺸﮭﯿﺔ
 وﻗﺪ.(٪7.5) ( واﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﺴﺎم٪18.5)  ﯾﻠﯿﮫ اﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﻤﻨﺎﻋﻲ اﻟﺬاﺗﻲ،(٪74) اﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﻔﯿﺮوﺳﻲ اﻟﻤﺴﺒﺐ اﻷﻛﺜﺮ ﺷﯿﻮﻋﺎ
.  ﻣﻦ اﻟﺤﺎﻻت٪26  وﻟﻮﺣﻆ وﺟﻮد ﻧﺘﺎﺋﺞ ﻗﺎﺗﻠﺔ ﻓﻲ.٪74 ﺗﻤﯿﺰ ﺗﻄﻮر اﻟﻤﺮض ﻧﺤﻮ اﻟﺒﺮء ﻓﻲ
. ﯾﺠﺐ أن ﯾﻜﻮن ﻣﺴﺢ ﺧﺎص ﻷﺳﺒﺎب ھﺬا اﻟﻤﺮض ﺑﺼﻔﺔ ﻋﺎﺟﻠﺔ ﻣﻊ اﻟﺮﻋﺎﯾﺔ اﻟﻤﺒﻜﺮة:اﻟﺨﻼﺻﺔ
. ﻗﺼﻮر اﻟﻜﺒﺪ اﻟﺤﺎد; اﻟﺘﮭﺎب اﻟﻜﺒﺪ ; اﻋﺘﻼل اﻟﺪﻣﺎغ اﻟﻜﺒﺪي ; اﻟﻄﻔﻞ:اﻟﻜﻠﻤﺎت اﻟﻤﻔﺎﺗﯿﺢ
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The mean age was 6-year-old (range: 16-day-old to
13-year-old). Females were more predominant than
males (15vs12). Consanguinity was found in 7
cases.

1/Background

Acute liver failure (ALF) is a severe and sudden
onset of hepatocyte dysfunction leading on to
synthetic and detoxification failure, which could
progress to multi-organ failure and death [1].
Common causes vary with age and geographical
location [2]. Identification of the etiologic factors
must be done urgently in an aim to apply the
adequate therapy, and to manage the patient within
a specialized hepatology reanimation unit in close
contact with a liver transplantation center [1,3].
The purpose of our study is to describe clinical and
biological features and the outcome in a cohort of
patients with acute liver failure due to acute severe
viral, toxic or autoimmune hepatitis.

The common symptom at diagnosis was weakness
and anorexia in 85% followed by jaundice (66 %)
and fever (37%). Digestive signs were present in 17
cases and nasal bleeding was the first symptom in 4
cases.
Physical examination showed jaundice in 23 cases
associated with hepatomegaly in 13 cases. HE
occurred in 44 % with irritability (2cases) and
unconsciousness (10 cases).
High transminases was ten times more than the
normal levels in 23 cases with a mean level of AST
2048 IU/L (extreme: 312-5548 IU/L) and ALT
1562 IU/L (extreme: 218-4822 UI/L). High total
bilirubin level was observed in 20 cases with a
mean level of 237 µmol/l (extreme: 30-574
µmol/l). The mean level of direct bilirubin was 180
µmol/l. The mean level of PT was 20% and was
lower than 20% in 6 cases.

2/ Methods

The medical records of all children younger than
14 years of age admitted to our department, with
ALF secondary to infection with viruses,
hepatotoxic drugs or autoimmune attack of
hepatocytes in over a period of 8 years, from
January 2006 to December 2013, were reviewed.
Severe ALF was defined as the presence of
prothrombin time (PT) < 50 % without preexisting
liver disease. Time to hepatic encephalopathy (HE)
was defined as time from first symptom to onset of
encephalopathy.
The medical records of patients were analyzed by
precising their demographic data, past or personal
history, biochemical parameters at admission and
the initial time when encephalopathy occurred,
clinical manifestations, ultrasonographic findings,
and hospital course to access the predicting factors
for mortality in ALF children.

Symptomatic treatment was instituted in all cases
in intensive care unit with use of plasma, glucose
and mannitol.
None of the patients had a liver transplantation
which was impossible in our country for lack of
available liver transplant centers.
Viral hepatitis was the commonest etiology in 74 %
of cases (hepatitis A virus infection in 18 cases;
non-A-E hepatitis virus (unknown viruses) in 2
cases). Viral hepatitis was followed by autoimmune hepatitis (18,5%) than by toxic hepatitis
(7,5 %) secondary to Tars and herbs in one case
and to treatment with sodium valproate in the other
case.
Complications such as digestive bleeding,
respiratory distress, status epilepticus and
hypoglycemia were observed.
The outcome was good in 74 % of the cases with
normalization of hepatic tests. A fatal outcome was
found in 26 % of the cases.

3/ Results

Twenty-seven children were included in the study.
Clinical Characteristics and biological features are
summarized at table I.
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Table I: Clinical and biological features of children with acute liver failure secondary to acute
severe viral, toxic or autoimmune hepatitis
Total
number
(sex: F/M)

Mean
age
(years)

Jaundice
(case)

Hepatomegaly
(case)

hepatitis A virus
infection
non-A-G hepatitis
virus (unidentified
viruses)

18
(8/10)
2
(2/0)

auto-immune
hepatitis
toxic hepatitis

5
(3/2)
2
(2/0)

HE
(case)

7,5

15

8

6

2

2
4,5

Transaminases
level

TB

DB

PT

(µmol/l)

(µmol/l)

(%)

>10N

7

<10
N
3

15

358

300

24,5

1

2

0

2

197

140

16

3

0

3

0

5

200

165

21.5

1

0

0

1

1

194

115

18

Abbreviations : Hepatic encephalopathy; TB : mean level of total biluribin; DB : direct level of total
biluribin; PT: mean level of prothrombin time.

Patients usually present with icterus and markedly
raised serum transaminase levels. HE usually is a
late feature and is not essential for the diagnosis
[2,4,5].

4/ Discussion
ALF is a rare syndrome, the result of rapid
hepatocyte injury occurring over days or few
weeks. Numerous etiologies of hepatitis lead to
ALF and have a similar clinical and biological
features [2,3].
As the onset of disease might be in utero and
difficult to establish, Bhaduri and Mieli-Vergani
[4] defined ALF in children as “a rare multisystem

The determination of etiology of ALF is very
important to plan the management strategy and to
predict outcome [6,7]. Viral hepatitis is the most
common cause of ALF in the developing countries,
while drug-induced ALF is more common in
developed world [8,9].
Proportion of liver failure attributable to hepatitis
virus infection is different from region to another
[6,8].

disorder in which severe impairment of liver
function, with or without encephalopathy, occurs in
association with hepatocellular necrosis in a patient
with no recognized underlying chronic liver
disease”.
The Paediatric Acute Liver Failure study group [2]
used the following criteria: i) Hepatic-based
coagulopathy defined as a PT greater than or equal
to 15 seconds or international normalized ratio
(INR) greater than or equal to 1.5 not corrected by
vitamin K, in the presence of clinical HE, or a PT
greater than or equal to 20 seconds or INR greater
than or equal to 2.0 regardless of HE, ii)
Biochemical evidence of acute liver injury, iii) No
known evidence of chronic liver disease.
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Hepatitis A virus (HAV) infection is the most
common cause of ALF in developing countries
[10,11]. The diagnosis of acute hepatitis A is made
by the detection of the anti-HAV immunoglobulin
M antibody in serum. In 95% of cases, the antiHAV immunoglobulin M antibody is present at the
time of presentation, and the remaining 5% become
positive while repeating test [10]. In our Study,
eighteen patients had ALF due to hepatitis A which
is the predominant etiology in our series and in our
country. Hepatitis B virus as a cause of ALF is less
common in children than in adults as the perinatal
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infection in most of the infants leads to a chronic
state; however, infants born to mothers positive for
the antibody to hepatitis Be antigen are a special
group that can present with ALF around 3 weeks to
3 months of age [11]. Hepatitis E virus infection, a
water-borne infection like hepatitis A and a wellrecognized cause of ALF, is common in the Indian
subcontinent and in Africa [8,11]. Numerous
studies showed that pediatric LAF is most
frequently caused by hepatitis without an
identifiable specific viral agent called Non-A-G
hepatitis. In our series, two out of 27 cases of ALF
were due to unidentified hepatitis virus or non-A-G
hepatitis virus [12].
Although viruses are the most common cause of
hepatitis, other causes include toxins. Drug-induced
injury is the second main cause of acute liver
failure and predominates in much of the developed
world [6]. Drugs and toxins are well known to
cause liver failure in children [13]. In general, risk
factors for drug-induced hepatotoxicity are age
(very young children or adolescents), abnormal
renal function, concurrent use of other hepatotoxic
agents, drug interactions and preexisting liver
diseases. Drug-induced hepatoxicity can be a dosedependent response, an idiosyncratic reaction, or a
synergistic reaction. In our series, one patient
presented with sodium valproate hepatotoxicity and
the second had ALF due to toxic plants.
Autoimmune hepatitis (AIH) is an uncommon
cause of ALF and is usually associated with second
type autoimmune hepatitis, particularly in children
[14]. The diagnosis may be difﬁcult as some cases
were seronegative and do not show auto-antibody
response at presentation. Many pathogenic events
occur; for instance, an important loss of
homeostasis with multiorgan failure as the main
outcome includes an uncontrolled immune
response. Most of these patients have liver/kidney
microsome antibody positive which was the case of
three patients of our series [15].
Management of ALF is especially symptomatic
[18]. Causal treatment is not available for many
types of acute liver failure. Liver transplantation
offers the best chance of long term survival in
children with severe ALF. It’s the only definite
treatment. An INR >4 or factor V concentration of
<25% is considered the best available criteria for
listing for liver transplantation [17,18]. It is
important to exclude genetic multisystem disorders
before considering liver transplantation [6]. The
molecular adsorbent recirculating system (MARS)
has been proposed in children with severe ALF
J.I. M. Sfax, N°24; Octobre 16 ; 55 - 59

awaiting liver transplantation [19,20]. The MARS
treatment improved the clinical status and can lead
to improvement of hepatic tests without liver
transplantation [20].
Severe ALF carries a high mortality [1-3,8].
Predictors of poor outcome were advanced
encephalopathy, peak bilirubin >220 μmol/l and
INR >4 [7,16]. The magnitude of transaminase
elevation and the rate of decline do not predict
prognosis. In patients who spontaneously recover,
serum bilirubin, the INR, and serum transaminases
gradually decline, whereas continued increases in
bilirubin levels and INR, despite declining serum
transaminase levels, indicate massive hepatocyte
necrosis and poor prognosis [6,16,17].
5/ Conclusion
Recent advances in extracorporeal liver support
and hepatic transplantation have provided an
opportunity to convert fulminant hepatic failure
from an enigmatic, often fatal syndrome to a
manageable medical emergency. Progress in this
area and the benefits to children and families will
come only with a carefully designed, coordinated,
multicenter, collaborative effort among multiple
pediatric hepatology to promote creation of liver
transplant centers in our country.
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