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Fulminant Hepatic Failure in an Adult Patient 
With Giant-Cell Hepatitis 

Giant-cell hepatitis is most commonly found in 
neonates and rarely seen in the adult popula-
tion. Diagnosis in adult cases is often difficult to 

make, as the presentation and etiologies vary. The disease 
can progress to fulminant hepatitis, necessitating liver 
transplantation, in some cases. 

Case Report 

A 56-year-old man presented to the emergency room with 
bilateral knee pain and jaundice and reported having dark 
orange urine for 3 days along with dark, hard stools and 
abdominal pain. His past medical history was significant 
for autoimmune hemolytic anemia, idiopathic thrombo-
cytopenic purpura (ITP), and splenectomy. His medica-
tions included prednisone 40 mg daily, fexofenadine, 
and insulin. His physical examination was negative for 
chronic liver disease stigmata except for scleral and sub-
lingual icterus and hives over the trunk and extremities. 

Initial laboratory tests showed a white blood cell 
count of 19.0 × 103/UL, total bilirubin of 13.2 mg/dL,
direct bilirubin of 9.5 mg/dL, albumin of 3.0 g/dL, 
alkaline phosphatase of 246 U/L, aspartate aminotrans-
ferase/alanine aminotransferase levels of 435/758 U/L, 
international normalized ratio of 1.66, and gamma-
glutamyl transpeptidase of 103 U/L. Ultrasound, com-
puted tomography scan of the abdomen, and magnetic 
resonance cholangiopancreatography were all normal. 
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Further laboratory evaluation was negative for hepa-
titis B virus (HBV), hepatitis C virus (HCV), HIV, lyme 
disease, antineutrophilic cytoplasmic antibodies, antinu-
clear antibody, parvovirus, cytomegalovirus, antismooth 
muscle, and liver/kidney antibodies. Only hepatitis A 
virus immunoglobulin (Ig)G antibodies and Epstein-Barr 
virus (EBV) IgG antibodies were positive. A liver biopsy 
obtained 2 months prior to admission was significant for 
plasmocytosis and macrovesicular steatosis. However, the 
current biopsy revealed periportal and lobular grade III 
hepatitis with lymphoplasmacytosis and rosetting with 
increasing cholestasis and cholangitis consistent with an 
autoimmune hepatitis. Interestingly, EBV was negative 
on tissue evaluation.

The patient’s total bilirubin continued to rapidly rise, 
and mycophenolate mofetil 1 g twice-daily dosing was 
started in addition to the prednisone 40 mg daily. The 
patient developed acute renal failure, requiring hemodi-
alysis. One week after admission, the quantitative EBV 
titer came back as 323,000 copies/mL, and at this time, 
mycophenolate was discontinued and the patient was 
placed on acyclovir for presumed EBV-induced hepatitis. 
The patient had also developed a Streptococcus pneumoniae 
bronchitis and was treated with levofloxacin (Levaquin, 
Ortho McNeil Janssen). Shortly after this time, the patient 
developed fulminant hepatic failure, with an international 
normalized ratio that rose to 2.95 and total bilirubin that 
rose to 67.4 mg/dL and he thus underwent liver trans-
plantation. The patient’s immunosuppressive medications 
included a taper of intravenous basiliximab (Simulect, 
Novartis) 20 mg, methylprednisolone sodium succinate 
(Solu-Medrol, Pharmacia and Upjohn), tacrolimus  
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(Protopic, Astellas) 2 mg oral, twice daily, and mycophe-
nolate mofetil 500 mg every 12 hours.

The explanted liver showed severe giant-cell hepatitis 
suggestive of a giant-cell hepatitis variant of autoimmune 
hepatitis (Figure 1). The patient’s renal function and liver 
function tests continued to improve, with a total bilirubin 
of 13.3 mg/dL and aspartate aminotransferase/alanine 
aminotransferase levels of 40/103 U/L at the time of 
discharge (Table 1). The patient was discharged from the 
hospital on tacrolimus 4 mg twice daily, mycophenolate  
1 g twice daily, and acyclovir 200 mg twice daily. 

Discussion

Giant-cell hepatitis is a condition characterized by 
inflammation and large multinucleated hepatocytes in 
the parenchyma. Although the formation of giant hepa-
tocytes has been shown to be a common response of the 
newborn liver to a variety of attacks, its occurrence in 
adults is very rare (0.1–0.25% of all hepatic diseases).1-2 
There have been approximately 100 reported cases of 
adult giant-cell hepatitis within the last two decades.3 
The combination of hepatitis and extensive giant-cell 
transformation in the adult liver has been referred to 
as postinfantile giant-cell hepatitis or syncytial giant-
cell hepatitis.4 Cases are variable in both their clinical 
presentation and etiology. Adult giant-cell hepatitis 
has been associated with autoimmune disorders, and 
multiple patients have been found to have antismooth 
muscle and antinuclear antibody–positive serology.5 

Viral infections (eg, EBV, paramyxovirus, and viral 
hepatitis), medications, and cholestatic disorders have 

also been seen as causes of this disease.1,4,6,7 In fact, there 
have been some reports suggesting a novel paramyxo-like 
virus as the cause of some cases of adult giant-cell hepati-
tis.4,8  In one of the largest studies to date with 78 patients, 
the various conditions found to be associated with adult 
giant-cell hepatitis were as follows: autoimmune hepati-
tis in 29 (37.2%) patients, HCV infection in 6 (7.7%) 
patients, HBV infection in 4 (5.1%) patients, HBV and 
HCV plus HIV infection in 1 (1.3%) patient, EBV infec-
tion in 1 (1.3%) patient, and drug-induced hepatitis in 1 
(1.3%) patient. No associated possible etiology was found 
in 36 of the 78 patients (46.2%).9 In our case, the patient 
had a history of ITP as well as a positive serology for EBV. 

Adult giant-cell hepatitis has been shown to be a 
progressive and often fatal disease process, with a survival 
rate of only approximately 50% without orthotopic liver 
transplantation (OLT). The high mortality rate is often 
due to severe liver failure, anemia that is difficult to con-
trol, or sepsis in the setting of aggressive use of immu-
nosuppressants.8 Indeed, our patient was found to have 
fulminant hepatic failure with uncontrollable anemia and 
was diagnosed with a Streptococcus pneumoniae bronchitis 
in the setting of corticosteroid and mycophenolate mofetil 
immunosuppression. 

Corticosteroids have been found to definitively 
improve the clinical picture in those individuals who are 
seropositive for autoimmune markers.1-2 It has also been 
shown that in many autoimmune seropositive cases of 
giant-cell hepatitis, disease recurrence was seen after OLT, 
and in these cases, transplant is no longer considered 
appropriate treatment.10 These patients should continue 
to be monitored indefinitely for any signs of recurrence 

Table 1.  Significant Laboratory Findings over Patient 
Hospital Course

Laboratory values
At  

admission
Pre- 

transplant
Post-

transplant

Total bilirubin 
(mg/dL) 13.2 67.4 13.3

Aspartate 
aminotransferase 
(U/L)

435 231 40

Alanine amino-
transferase (U/L) 758 645 103

International 
normalized ratio 1.66 2.95 0.92

Creatinine  
(mg/dL) 0.9 5.3 1.5

Figure 1.  High magnification microphotograph showing 
giant-cell hepatitis with multinucleated hepatocytes and focal 
necrosis with inflammation (arrow; hematoxylin and eosin 
stain; ×400 magnification).
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via frequent liver function tests and autoimmune panels 
as well as serial liver biopsies. 

This case of adult giant-cell hepatitis is unique in that 
the initial liver biopsy did not provide the appropriate 
diagnosis. It was not apparent until evaluation of the gross 
explanted liver specimen that the etiology of the patient’s 
liver failure might be giant-cell hepatitis. A complicating 
feature of this patient’s case was his EBV-positive status. 
This finding directed his treatment toward a likely EBV-
induced hepatitis. When his clinical status continued to 
deteriorate despite treatment, other more rare causes of 
hepatitis were investigated. Interestingly, as mentioned 
above, it has been shown that EBV is a possible etiology of 
giant-cell hepatitis resulting in fulminant hepatic failure.9 

It is unclear what role EBV played in this patient’s hepatic 
failure, but this case demonstrates the importance of a 
thorough immunologic evaluation of possible etiologies 
for patients with hepatic failure. The diagnosis of giant-
cell hepatitis must be considered in cases of apparent 
idiopathic hepatic failure. 

This patient was seen recently for follow-up evalua-
tion in the liver transplantation clinic and was still doing 
well 3 months post-transplant.
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Syncytial giant-cell hepatitis is an uncommon form 
of liver disease in the adult population, whereas giant 
multinucleated hepatocytes are frequently observed in 
neonatal hepatitis.1 The mechanisms by which the charac-
teristic multinucleated hepatocyte syncitia are formed are 
unknown. Two processes have been proposed: increased 
hepatocyte nuclear proliferation that is not followed by 
cell division or the membrane fusion of neighboring 
hepatoyctes.2-5 

The characteristic histologic changes of giant-cell 
hepatitis have been attributed to a variety of insults. 
Medications such as methotrexate, 6-mercaptopurine, 
clometacin, amitriptyline, chlordiazepoxide, and chlor-
promazine have been implicated as potential causes. A 
variety of autoimmune disorders can be associated with 
giant-cell hepatitis, including systemic lupus erythemato-
sus, rheumatoid arthritis, ulcerative colitis, autoimmune 
hemolytic anemia, primary sclerosing cholangitis, and 
autoimmune hepatitis (AIH).6 Finally, several viruses have 
been detected in the livers of patients with the disease, 
including hepatitis A, B, C, and E, Epstein-Barr virus 
(EBV), and a potentially unidentified paramyxo-like 
virus.3,6-11 Most recently, a study by Potenza and associ-
ates suggested that the reactivation of human herpesvirus 
6A infection in a liver transplant recipient was a cause of 
giant-cell hepatitis.12

The case described by Khan and colleagues is of par-
ticular interest because of the presence of two potentially 
related etiologies of giant-cell hepatitis: AIH and EBV 
infection.13 A few questions were raised with regard to 
the patient’s prior history. It was noted that the patient 
underwent a liver biopsy 2 months prior to his admission 
with severe cholestatic hepatitis. It would have been help-
ful to discuss the indications for the initial liver biopsy. 
Similarly, it would have been of interest to review the 
initial laboratory values, including liver function tests and 
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autoimmune markers, and to know the abnormalities that 
prompted the liver biopsy and whether the patient was 
started on prednisone as a result of a new diagnosis of 
AIH. Or, perhaps prednisone was given to treat autoim-
mune hemolytic anemia and immune thrombocytopenic 
purpura, both conditions listed in the patient’s past medi-
cal history. However, the patient had previously under-
gone a splenectomy, which typically reduces the need for 
high-dose steroid therapy.14,15

The initial laboratory values provided in this case study 
include negative antineutrophil cytoplasmic, antinuclear 
(ANA), antismooth muscle (ASMA), and anti–liver-
kidney-microsome antibodies. At first glance, these find-
ings argue against a diagnosis of AIH. However, although 
ANA and ASMA titers are typically elevated in AIH, they 
can be undetectable in up to 20% of patients with histo-
logically proven AIH.16 Newer autoantibodies are being 
studied to assist in the diagnosis of AIH and to predict 
disease progression and relapse after corticosteroid with-
drawal.17 For example, antibodies to soluble liver antigen/
liver pancreas reportedly have a 99% specificity for AIH.18 
It would have been interesting to test for this autoanti-
body in this patient. Serum protein electrophoresis and 
immunoglobulin analysis would also have been useful to 
further evaluate this patient for possible AIH.

Later in the patient’s course, the focus shifted to a 
possible causative role of EBV infection in the patient’s 
liver disease. Approximately 90% of the world’s adult 
population is infected with EBV, a member of the herpes 
virus family.19 The infection persists for life. Based upon 
this patient’s high EBV titer of 323,000 copies/mL, a 
reactivation of latent EBV or a de novo infection with 
liver involvement is possible. EBV hepatitis in immuno-
competent patients is uncommon.20 On liver biopsy, EBV 
hepatitis is characterized by moderate-to-marked mixed 
inflammatory cell infiltrates in the portal tract along with 
scattered foci of interface activity. In addition, infiltration 
of the liver with atypical lymphocytes is typically present 
and results in a characteristic beaded sinusoidal pattern.19 
It is unknown whether these features were present in 
either of the patient’s biopsies. With regard to the direct 
virologic examination of liver tissues for EBV, commer-
cially available techniques include immunohistochemical 
staining, in-situ hybridization (ISH), and polymerase 
chain reaction (PCR). Of these methods, immunohis-
tochemical staining was found to be the least sensitive, 
whereas better results were obtained with ISH and PCR.18 
It would have been helpful to know which method was 
used in this case to interpret the reported negative results.

This case report rekindles the ongoing discus-
sion in the literature regarding the possible causative 
relationship between EBV infection and AIH.21 

To further complicate matters, both of the entities can 
be associated with giant-cell transformation.5,8 Based 
upon the evidence presented, we suggest that this 
patient developed AIH and that the reactivation of his 
latent EBV infection did not play a causative role in  
his liver failure. This impression is based upon the 
absence of additional clinical features suggesting pri-
mary EBV infection and upon the lack of suggestive 
liver biopsy findings.

The authors’ observation that giant-cell changes can 
be missed on percutaneous liver biopsy is important and 
reinforces the need for a careful analysis of the explanted 
liver, particularly in patients with acute liver failure.  
It will be interesting to follow this patient’s post-trans-
plant course, as giant-cell hepatitis can reoccur in the 
hepatic allograft.4,22
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