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Abstract

Introduction: Fulminant hepatitis induced by Valproic Acid (VPA) occurs especially in children under two years of
age, polypathological, polymedicated, and often with inborn errors of metabolism and mental retardation. It remains
an exceptional iatrogenic accident in healthy adults with a prevalence not exceeding 0.01 to 0.02%, and usually
fatal.

We are reporting an original observation of spontaneously resolved VPA-induced fulminant hepatitis in competent
healthy adult.

Case report: A 24-year-old woman treated with VPA (Depakine chrono®500 mg, 1200 mg/day) for three weeks
because of epilepsy was hospitalized for jaundice, vomiting, and alteration of her general condition that had been
evolving for two days. Clinical examination noted a patient with fever at 38°C, cutaneous and mucous jaundice,
tremor flapping, temporospatial disorientation, and Glascow Coma Score at 14/15. The biology showed: ASAT at
1865 IU/l, ALAT at 1986 IU/l, TB at 253 μmol/l, DB at 152 μmol/l, and PT at 45%. Factor V was at 38% and the rest
of the basic bioassays were within normal limits.

Further investigations were negative. The diagnosis of VPA-induced fulminant hepatitis with acute hepatic failure
and hepatic encephalopathy was retained. After discontinuation of the culprit drug and intensive resuscitation the
evolution was favorable. All liver tests were strictly normal after one month.

Conclusion: VPA-induced fulminant hepatitis should be known and systematically evoked in front of any
unexplained symptom in patient treated with this anticonvulsant drug. Only early diagnosis makes it possible to
envisage rapid and adapted management, and thus improve the spontaneously fatal prognosis of these iatrogenic
accidents.
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Iatrogenesis

Abbreviations: ASAT: Aspartate Aminotransferase; ALAT: Alanine
Aminotransferase; Anti-LKM1: Anti-Liver Kidney Microsome Type 1
Antibodies; Anti-M2: Anti-Mitochondrial M2 Antibodies; CMV:
Cytomegalovirus; CPK: Creatine Phosphokinase; EBV: Epstein-Barr
Virus; ϓGT: Gamma-Glutamyltransferase; HIV: Human
Immunodeficiency Virus; LDH: Lactate Dehydrogenase, ALP: Alkaline
Phosphatase; PT: Prothrombin Time.

Introduction
Hepatic toxicity, especially in severe forms, represents a real

diagnostic challenge for clinicians and must always remain a diagnosis
of elimination [1]. The drugs most often involved are acetaminophen,
antibiotics, anti-tuberculous therapy, and anticonvulsants [1,2]. The
most severe clinical presentation of this iatrogenic hepatopathy is acute
hepatic failure (defined as a factor V less than 50%) by acute cytotoxic
hepatitis [1,2]. It is characterized by a mortality of 10 to 20% [2].

Valproic acid (VPA), anticonvulsant and mood-stabilizing drug
widely used in both children and adults is only exceptionally found as a
cause of this toxic hepatitis: prevalence estimated at less than 1/1000
cases [2-5]. This hepatitis is severe, often fatal, and exceptionally
reversible [5]. They occur especially in children, particularly those
under two years of age, who are polypathological, polymedicated, and
often with inborn errors of metabolism and mental retardation [3,6-8].
These hepatitis remain exceptional in adults [3,6]. Indeed, in the
review of Scott et al. and among the 100 cases of VPA-induced acute
hepatitis, only seven occurred in adults while the majority occurred in
children under ten years of age [7].

Fulminant hepatitis (defined according to the French classification
by the presence of encephalopathy in the first two weeks [1]) induced
by VPA are usually fatal [9,10]. We are reporting an original
observation of spontaneously resolved fulminant hepatitis induced by
VPA in competent healthy adult.
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Case Report
A 24-year-old woman was explored for recurrent generalized tonic-

clonic seizures at the age of 20, whose specific investigations led to the
diagnosis of epilepsy. She was initially treated with carbamazepine,
then phenobarbital, and then clobazam but without a complete
response. Treatment with valproic acid (Depakine chrono®500 mg,
1200 mg/day) had been prescribed for three weeks.

She was hospitalized for frank mucocutaneous jaundice associated
with vomiting and an alteration of her general condition that had been
evolving for two days.

Clinical examination noted a patient with fever at 38°C, cutaneous
and mucous jaundice, tremor flapping, temporospatial disorientation,
and initial Glascow coma score at 14/15 (best eye response: open
spontaneously (4), best verbal response: confused (4), and best motor
response: obeys commands (6). The hemodynamic and respiratory
states were stable, and there were no skin lesions, lymphadenopathies,
palpable tumors or visceromegalies.

The biology showed severe cytolytic hepatitis with cholestasis and
hepatocellular insufficiency: ASAT at 1865 IU/l, ALAT at 1986 IU/l,
TB at 253 μmol/l, DB at 152 μmol/l, and PT at 45%. Factor V was at
38%. The rest of the basic bioassays were within normal limits
(leukocytes, hemoglobin, platelets, erythrocyte sedimentation rate, C-
reactive protein, serum calcium, phosphoremia, ionogram, blood
glucose, creatinine, CPK, LDH, ALP, total cholesterol, triglycerides,
serum protein electrophoresis, fT4, TSH, and urine analysis), as well as
the electrocardiogram and chest X-ray.

Abdominal ultrasound and Computed Tomography (CT) showed
no abnormalities, especially of liver and hepatic vessels (Figures 1 and
2).

Figure 1: Abdominal ultrasound: liver without abnormalities.

Figure 2: Axial abdominal CT without and with contrast injection:
liver and hepatic vessels without abnormalities.

The diagnosis of fulminant hepatitis with acute hepatic failure and
hepatic encephalopathy was retained. The patient was transferred to
the intensive care unit and supportive treatment was initiated.

The subsequent etiological investigations were negative, eliminating
in particular viral hepatitis, autoimmune hepatitis, severe sepsis,
systemic and autoimmune diseases and haemophagocytosis: blood and
urine cultures, cardiac ultrasonography, serologies (hepatitis A, B, C,
and E, CMV, HIV, EBV and Leptospirosis), Doppler examination of
intra-abdominal vessels, gastrointestinal fibroscopy, cerebral CT-scan
and lumbar puncture, tuberculous tests, anti-nuclear antibodies, anti-
soluble nuclear antigens antibodies, anti-neutrophil cytoplasm
antibodies, anti-phospholipids antibodies, anticoagulant lupus, anti-
LKM1, anti-smooth muscle antibodies, anti-M2, cryoglobulins, and
myelogram.

Considering the negativity of the infectious, immunological, and
tumoral investigations as well as the normality of the hepatic imaging,
the diagnosis of toxic hepatitis induced by the VPA was evoked. This
diagnostic hypothesis was confirmed by the specialized
pharmacovigilance survey. After discontinuation of the drug in
question and intensive resuscitation the evolution was favorable. All
liver tests were strictly normal after one month.

Discussion
VPA-induced hepatotoxicity typically occurs in case of accidental or

intentional overdose or supratherapeutic doses, but can sometimes
occur even at usual therapeutic doses, particularly in chronic users,
who sign an idiosyncratic reaction. Acute fulminant hepatitis is an
exceptional iatrogenic accident in healthy adults [11,12] with a
prevalence not exceeding 0.01 to 0.02% [8,13,14].

The pathophysiology of these hepatitis has not yet been fully
elucidated [5,15]. Two main hypotheses are evoked:

• An idiosyncratic reaction with production of toxic VPA
metabolites [5,16], especially delta 4-VPA, which is more toxic
than the parent drug [8],

• Direct alteration of liver biochemical systems by VPA, with
especially mitochondrial toxicity [5,8].

This hepatitis induced by VPA was long considered purely toxic
(direct and/or idiosyncratic) without any immunological basis [9] but
this hypothesis is no longer validated. Indeed, the first observation of
VPA-induced fulminant hepatitis with clinical and histological
stigmata of hypersensitivity allergic reaction was reported in 1986 by
Colletti et al. [9], and then several other observations have been
reported defining the new entity of "anticonvulsant hypersensitivity
syndrome" caused by sodium valproate [10].

In this nosological entity, fulminant hepatitis is often associated
with other cutaneous and/or visceral allergic reactions: lichinoid
dermatitis, maculopapular eruption, coagulopathy, agranulocytosis,
neutropenia, eosinophilia, lymphocytosis, lymphadenopathy, and
cardiac involvement [4,10,17,18].

Oxidative stress is also currently recognized as a plausible factor
strongly implicated in the genesis of this VPA-induced hepatotoxicity
[16].

Clinically, this VPA-induced hepatotoxicity should be suspected in
any patient treated with VPA at the onset of the following symptoms:
lethargy, vomiting, and anorexia, otherwise the progression will be
rapid to worsening and deep coma [5]. The authors distinguish three
possible clinical syndromes as presentations of VPA-induced
hepatotoxicity: chronic toxicity leading to progressive liver failure with
encephalopathy, hyperammonemia with other minimal hepatic
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injuries, and Reye-like syndrome with rapid progression and often fatal
evolution [8].

This VPA-induced fulminant hepatitis may remain isolated or
associated with other direct visceral toxicities of the drug, often also
fatal: pancreatic, cardiac, and renal [4,19,20].

Treatment consists of discontinuing the offending drug, providing
supportive care, and in some cases (especially if anticonvulsant
hypersensitivity syndrome) systemic corticosteroids [5,8,16-20].

Conclusion
As rare as it is, fulminant hepatitis caused by VPA should be known

and systematically evoked in front of any unexplained symptom in
patient treated with this anticonvulsant drug.

It is recommended that clinically, VPA-induced hepatotoxicity
should be suspected at the onset of the following symptoms: lethargy,
vomiting, and anorexia, otherwise the progression will be rapid to
worsening and deep coma.

Only early diagnosis makes it possible to envisage rapid and adapted
management, and thus improve the spontaneously fatal prognosis of
these iatrogenic accidents.
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