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Acute liver failure (ALF) is a sudden and rapidly devel-
oping acute liver injury, with impaired metabolic-syn-

thetic function of the liver with or without encephalopa-
thy. Although there is no definitive description of ALF in 
children, it has been defined by the "Acute Liver Failure 
Study Group (ALFSG)" as the presence of biochemical find-
ings indicating ALF, with or without encephalopathy and a 
coagulopathy that cannot be corrected (INR>1 and PT>15 
seconds, in patients with encephalopathy and INR>2 and 
PT>20 seconds in patients without encephalopathy) in an 
individual without a previously known chronic liver dis-

ease.[1] ALF can develop due to many different reasons. The 
most common causes of ALF in children are viral hepatitis, 
drugs, chemicals, toxins, ischemia, venous thrombosis (he-
patic vein, portal vein), autoimmune hepatitis, and meta-
bolic diseases. In many cases, the etiology cannot be deter-
mined. Viral causes of acute liver failure include Hepatitis 
A-E, Varicella-Zoster Virus (VZV), Cytomegalovirus (CMV), 
Herpes Simplex Virus (HSV), Epstein-Barr Virus (EBV), and 
Adenovirus. VZV infections are potentially life-threatening 
in immunosuppressed patients, especially those with acute 
lymphoblastic leukemia (ALL).[2] In the literature, 9 cases (8 
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adult, 1 child) of acute hepatic impairment due to hepati-
tis secondary to VZV has been reported. Of these patients, 
only 2 adult patients survived.[3]

In this report, we presented a child patient who received 
chemotherapy with the diagnosis of acute lymphoblastic 
leukemia (ALL) and developed ALF after VZV infection. In 
this patient, liver transplantation couldn’t be done due to 
active viral infection, and she improved after acyclovir and 
supportive care. To the best of our knowledge, this is the 
only immunosuppressed child patient who improved from 
acute liver failure after VZV infection without liver trans-
plantation.

Case Report
A 15-year-old girl, who was treated with chemotherapy 
with the diagnosis of ALL, admitted to the outer center with 
skin rash developed 15 days after receiving her last chemo-
therapy and was diagnosed with varicella. Laboratory tests 
were, AST 5500 U/L, ALT (alanine aminotransferase) 1200 
U/L, total bilirubin 8.1mg/dl, direct bilirubin 6.7 mg/dl, and 
INR 7. The patient was referred to our center for evaluation 
of liver transplantation with the prediagnosis of ALF, which 
developed after the diagnosis of varicella. In the patients’ 
history, it has been learned that the patient have not had 
varicella vaccine and varicella infection before. On physical 
examination, the patient had a poor general condition with 
icteric skin color and scleras, vesicular eruptions at different 
ages spread over entire body, and diffuse rales in the lungs. 
The liver was palpable 2-3 cm under the ribs. There was 
no encephalopathy. In the complete blood count, white 
blood cell was 8300/mm3, hemoglobin 8 gr/dl, and platelet 
11000/mm3. INR was 4.32. In biochemical examination; Glu-
cose 52 mg/dl, aspartate aminotransferase (AST) 7012 U/L, 
alanine aminotransferase (ALT) 2646 U/L, total bilirubin 
8.48 mg/dl, direct bilirubin 6.21 mg/dl, gamma-glutamyl 
transpeptidase (GGT) 470 U/L, alkaline phosphatease (ALP) 
275 U/L, sodium 132 mmol/L, phosphorus 2.8 mg/dl, and 
ammonia was 159 µg/dl. There was bilateral diffuse infiltra-
tion on chest X-ray. Serum VZV PCR revealed 1000 copy/
ml. Other viral panel, metabolic and toxicological studies 
for hepatitis were negative. In abdominal ultrasonography 
revealed hepatomegaly, normal intrahepatic bile ducts, 
hepatic and portal veins. Administration of acyclovir 30 
mg/kg/day iv, N-acetylcysteine 100 mg/kg/day infusion, 
ursodeoxycholic acid and fat-soluble vitamin supplements 
were started. The patient's MELD-Na score was 32, and an 
emergency liver transplant indication was established ac-
cording to King’s College criteria, but liver transplantation 
could not be performed because the possible high risk of 
transplant complications due to the disseminated varicella 
infection. On the third day of hospitalization, AST was 1044 

U/L, ALT 443 U/L, total bilirubin 19.6 mg/dl, direct bilirubin 
12.6 mg/dl, GGT 348 U/L, ALP 141 U/L, sodium 140 mmol/L, 
phosphorus 3.1 mg/dl, ammonia 257 ug/dl, and INR was 
4.1. The patient with entered stage 2 encephalopathy and 
mannitol treatment was started for brain edema. Plasma-
pheresis (single-volume by centrifugation method) was ap-
plied to the patient twice a day with 12 hours of interval for 
a week until encephalopathy resolved. Then plasmapher-
esis was continued, once a day for a total of 1 month until 
bilirubin, ammonia and INR levels improved. On the 20th 
day of hospitalization, coagulation parameters returned 
to normal and liver biopsy was performed. The liver biopsy 
revealed parenchymal necrosis and steatosis, canalicular 
and hepatocellular cholestasis, fibrous enlargement, duct-
ular proliferation, and degenerative changes in the ductus 
epithelium in most of the portal areas (Fig. 1a, b). Acyclovir 
was continued for three weeks until VZV PCR turned nega-
tive. On the 10th day of hospitalization, lung functions and 
in the first month liver function tests returned to normal, 
and signs of liver failure improved. 

Discussion
VZV is a causative agent of varicella which is a highly con-
tagious but generally a mild disease of childhood age. Its 
occurrence with acute liver failure is very rare and has high 
mortality.[4] A moderate increase in liver enzymes during 
VZV infection is usually seen whereas acute, severe hepa-
titis which leads to hepatic insufficiency is mainly seen in 
immunosuppressed patients.[3] Our patient had normal 
liver functions after the last chemotherapy session, and 
had negative viral panels except serum VZV PCR positivity, 
normal metabolic and autoimmune markers, absence of 
ischemia in the liver as shown by imaging methods, pres-
ence of vesicular rashes in physical examination. So, VZV 
was thought to be one of the causative factors in the devel-
opment of ALF. However, toxic effects due to chemothera-
py could not be excluded. Because, the patient was given 

Figure 1. (a) Necrosis and steatosis in the liver parenchyma (HEX20). 
(b) Fibrosis and ductular proliferation in the portal area, steatosis in 
the liver parenchyma (PASX20).
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peg-asparaginase (2500 U/m2/day, single dose), high dose 
cytosine arabinoside (2 g/m2/day, single dose), high dose 
methotrexate (5g/m2/day, single dose) and cyclophospha-
mide (200 mg/m2, 5 doses) 2 weeks before the develop-
ment of ALF. Hepatotoxicity secondary to chemotherapy 
usually occur within 1-4 weeks.[5] Direct hepatotoxicity of 
chemotherapy agents have been reported, as rituximab 
and vincristine are associated with hepatocellular injury, 
cyclophosphamide and doxorubicin with venoocclusive 
disease (VOD), L-asparaginase, pegilated asparaginase, 
high-dose cytosine arabinoside, mitoxantrone and metho-
trexate with acute liver failure.[6]

VZV is common in immunosuppressed patients and may 
be mortal. In the literature, few patients with VZV-induced 
ALF have been reported to survive without liver transplan-
tation.[3,4] The treatment of secondary acute liver failure 
involves early intravenous acyclovir, liver support systems, 
and liver transplantation.[3] Support systems save time for 
spontaneous recovery and serve as a bridge to transplan-
tation in patients who need liver transplantation. Liver 
support systems include such as continuous renal replace-
ment therapies, plasmapheresis and plasma replacement 
therapy, hemoperfusion, and liver replacement therapies.[7]  
Our patient benefited from single volume plasmapheresis 
with the intermittent centrifuge method for one month. In 
the literature, cases with ALF developed after chemother-
apy have also been reported to have benefited from plas-
mapheresis.[8] Transplantation decision should be made 
considering the possibility of spontaneous hepatic heal-
ing in patients with ALF. As the degree of encephalopathy 
increases, the expected chance of spontaneous recovery 
decreases. It is difficult to predict which patient will recover 
without transplantation, and which will not. Many scor-
ing systems have been developed to determine the time 
of liver transplantation in adults (King's College, Clichy, 
MELD, MELD-Na, BILE score). Currently, a scoring system for 
child patients hasn’t been introduced and the indications 
for transplantation are not clear. In children, the diagnostic 
value of daily evaluation of important prognostic variables 
has been shown to be superior to King’s College and MELD 
scoring systems.[9] The prognostic variables include the 
time between the onset of jaundice and encephalopathy, 
the degree of encephalopathy, bilirubin, PT/INR ratios, ALT 
and ammonia levels, and white blood cell count.[7] Our case 
was evaluated according to King's College Criteria, which is 
an adult scoring system, and indication for liver transplan-
taiton was established by considering that the jaundice pe-
riod was 7 days before encephalopathy developed, the INR 
value was 3.5 and the serum bilirubin was above 17.5 mg/
dl. In addition, our patient's MELD-Na score was 32 and in-
dicating a poor prognosis. However, since our patient had 

disseminated VZV infection, the risk of complications after 
transplantation would be very high and liver transplanta-
tion could not be performed. Therefore supportive treat-
ments have been applied and the patient was improved 
with these treatments. Although liver transplantation of-
fers a treatment option for patients who cannot heal with 
medical treatment, it has a high mortality and morbid-
ity. In addition, there are significant risks, including surgi-
cal complications and prolonged immunosuppression.[10] 
Comprehensive studies determining prognostic markers in 
children with ALF are needed to determine which patients 
will improve only with supportive treatments, and which 
will not survive without transplantation.
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