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ABSTRACT 
 

Introduction: Acute liver failure is one of the common causes of death in pediatric 
gastroenterology and hepatology department. Outcome is different according to aetiology. 
Objective: To observe the aetiology, outcome and prognostic factors of pediatric acute liver 
failure. 
Methods: Consecutive 62 children aged 2 to 16 years of age who were diagnosed as acute liver 
failure from November 2015 to April 2018 were included in this study. All the clinical profiles, 
laboratory data and outcome were recorded in a preformed data sheet. Data were analysed by 
SPSS for Windows version 20. 

Original Research Article 



 
 
 
 

           Yasmin et al.; AJRRGA, 2(1): 1-8, 2019; Article no.AJRRGA.48550 
 
 

 
2 
 

Results: Mean age was 8.5 years. Thirty-nine (62.9%) patients were between 5-10 years of age. 
Male were 53%. We made a diagnosis of 39 (63%) patients as Wilson disease alone; Another 3 
Wilson disease acute liver failure patients had concomitant with HAV, HEV or HSV in each one. 
HAV only was responsible for 17 patients and HEV for 1. One patient was Haemophagocytic 
lymphohistiocytosis and etiology could not be identified in 1 patient. The overall death in study 
population was 48% (30). Twenty-four (57%) of 42 acute liver failure patients due to Wilson 
disease had died. Five (29%) of 17 patients due to HAV infection and 1 patient with HLH died. 
Ascites, high total bilirubin, high INR and etiology like Wilson disease were the worse prognostic 
factors for outcome of acute liver failure in children.  
Conclusion: Wilson disease was the most common aetiology of acute liver failure in children in 
this study. Early diagnosis is essential as outcome was worse. Majority of viral etiology improved 
with supportive care. 
 

 
Keywords: ALF (acute liver failure); HE (hepatic encephalopathy); HAV (Hepatitis A virus);               

HBV (Hepatitis B virus); HEV (Hepatitis E virus); ALT (Alanine aminotransferase);                 
HSV (Harpes simplex virus).   

 

1. INTRODUCTION 
 
Acute liver failure is a fatal complication of acute 
hepatitis. Acute liver failure is defined as –  no 
known evidence of chronic liver disease,  
biochemical evidence of acute liver injury and  
INR ≥1.5 with evidence of hepatic 
encephalopathy or INR ≥2 with or without hepatic 
encephalopathy which is not corrected after 
parenteral vitamin K therapy. [1] The aetiologies 
of acute liver failure in children are different from 
adult. It also varies from one country to another 
and also depends on age.[2-4]

 
The survival of 

patients with acute liver failure is affected by a 
large number factors including age, etiology, 
stage of encephalopathy, presence of ascites, 
total bilirubin and prothrombin time. [5,6]

 
There 

are a number of studies on pediatric acute liver 
failure in Asian countries like India and Pakistan. 
But there are few studies in our country, thus this 
study was undertaken to see the etiologies, 
clinical, laboratory profiles, outcome and 
prognostic factors of acute liver failure in 
children. 
 

2. METHODS 
 
Total 64 consecutive children with acute liver 
failure aged 2-16 years admitted from November 
2015 to April 2018 in the department of pediatric 
gastroenterology and nutrition were included. 
Two patients excluded from analysis as patients 
died on admission day before sending blood 
sample. Inclusion criteria were 1) children of 2 
years to 16 years of age.2) subjects with acute 
liver failure due to any cause. Exclusion criteria 
were 1) children with liver failure had evidence of 
CLD.2) Acute hepatitis without liver failure.3) who 
did not give the consent.  Clinical, laboratory 

parameters and outcome were recorded in 
preformed data collection sheet. Written informed 
consent was taken from the parent. Wilson 
disease was diagnosed who had Leipzig score 4 
or more from Serum ceruloplasmin, 24 hour 
urinary copper, K-F ring on slit lamp examination 
of eye, coomb’s negative haemolytic anemia and 
family history of Wilson disease. Liver biopsy and 
genetic study had not done any Wilson disease 
patient. Viral markers like HBsAg, Anti HBcIgM, 
Anti HAV IgM, Anti HEV IgM and Anti HSV IgM 
type 1 & 2 were done. Autoimmune hepatitis was 
diagnosed on the basis of presence of raised 
IgG, auto antibodies, family history of 
autoimmune disease. Haemophagocytic 
lymphohistiocytosis was diagnosed on the basis 
of leukocytosis, high level of ferritin level, D-
Dimer, fibrinogen, triglyceride and 
haemophagocyte on bone marrow. Blood also 
sent for CBC, Bilirubin, ALT, albumin and 
electrolytes. Ultrasonogram was done in 39 
patients. At the end of study data were analysed 
by SPSS for Windows version 20. Descriptive 
statistics were used for demographic and 
baseline data and were presented as mean ± 
standard deviation (SD), median (range), number 
or percentage. Chi-square test or Fisher’s Exact 
test was used for categorical variable. 
Independent student t- test and Mann Whitney U 
test were used for comparison of continuous 
variable. P values <0.05 was considered as 
significant. 
 

3. RESULTS  
 
Total 62 ALF children aged 2 to 16 years were 
analyzed in this study. Mean age was 8.5 year. 
Age of majority (62.9%) was between 5-10 years. 
Only 9 (14.5%) children were below 5 years of 
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age. Male children were 33 (53%). Fourteen 
patients were issue of first degree 
consanguineous marriage. Thirteen of them were 
diagnosed as Wilson disease. Ascites, 
encephalopathy and bleeding manifestations 
were present in 52, 47 and 7 patients 
respectively. Bleeding manifestations were 
present in the form of hematemesis, per rectal 
bleeding and echyomosis. Electrolytes imbalance 
in the form of hypokalemia was found in 35 
patients. Mean bilirubin, ALT and Prothombin 
time were 13.9 mg/dL±10.4, 234.3IU/L±304.1 
and 35.8sec±13.9 respectively. Severe 
hypoalbuminemia, below 20 gm/L, was found in 
37% of patients. (Table 1) Serum creatinine was 
normal in all patients. Ultrasonogram was done 
in 39 patients among them hepatitis with ascites 
was present in 17 patients, ascites with 
organomegaly was present in 9 patients, 
hepatitis with organomegaly and ascites were 
present in 3 patients, only ascites present in 10 
patients. 
 

Table 2 shows the aetiologies of acute liver 
failure with frequency of death. Wilson disease 
alone was 39 (63%) patients; another 3 acute 
liver failure patients due to WD had concomitant 
infection with HAV, HEV and HSV in each case. 
Seventeen patients had monoinfection with HAV, 

1 with HEV. We made a diagnosis of 
Haemophagocytic lymphohistiocytosis in 1 
patient and aetiology could not be identified in 1 
patient. All patients came from different districts 
all over the country. As because, liver 
transplantation is not available in our country all 
the patients were treated with supportive care 
except two who went to India for liver 
transplantation. One due to HAV infection had 
improved after liver transplantation and one due 
to Wilson disease had died before liver 
transplantation. Supportive treatment were 
parenteral fluid, lactulose, oral or enema, 
antibiotic, potassium supplementation when 
deficit, mannitol in encephalopathy, and acyclovir 
in HSV infection. In Wilson disease without 
encephalopathy or after improving 
encephalopathy penicillamine was started. 
Among the 42 acute liver failure children due to 
Wilson disease alone or combined with viral 
cause, 24(57%) died. Five (29%) of 17 patients 
due to HAV infection died during supportive 
treatment and patient with HLH also died.   
 

The overall death in study population was         
48% (30). Table 3 compares the survivors with 
those who did not survive. There was no 
significant difference between survivors                   
and non-survivors regarding age and gender.

 

Table 1. Characteristics of studies population 
  

Characteristics Number Percentage 

Total population 62 100 

Mean age(years) 

<5 years 

5-10 years 

>10 years 

8.5  

9 

39 

14 

 

14.5 

62.9 

22.6 

Gender(Male: Female) 33/29  

Consanguinity 

      Total 

       WD (n-42) 

 

14 

13 

 

22.5 

30.9 

Ascites 52 83.9 

Encephalopathy 47 75.8 

Bleeding manifestations 7 11.2 

Electrolytes imbalance 35 56.5 

Albumin (gm/L) 

       ≥35 

       25-34 

       20-24 

       <20 

 

11 

13  

15  

23  

 

17.7 

20.9 

24.2 

37.1 

Bilirubin mg/dL (mean ±SD) 13.9±10.4  

ALT IU/L (mean ±SD) 234.3±304.1  

PT Sec (mean ±SD) 35.8±13.9  
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Table 2. Outcome according to aetiology of ALF 
 

Aetiology of ALF No. of children No. of Death (%) 

WD 39  23(59) 

HAV 17 5 (29) 

HEV 1  0 (0) 

HLH 1 1(100) 

WD+HSV 1 0 (0) 

WD+HAV 1 0 (0) 

WD+HEV 1 1 (100) 

Non A-E infection 1 0 (0) 
 

Table 3. Difference of clinical and laboratory parameters between survivor and non-survivor 
 

Parameters Survivor(n-42) Non survivor(n-30) P- value 

Mean age(years) 8.8 8.3 0.55 

Gender(F:M) 1:1.1 1:1.1 0.99 

Ascites (n-52) 

no ascites (n-10) 

23 

9 

29 

1 

0.01 

Encephalopathy 

        Grade I(n-24) 

        Grade II(n-10) 

        Grade III(n-7) 

        Grade IV(n-5) 

No encephalopathy(n-16) 

 

12 

6 

3 

0 

10 

 

12 

4 

4 

5 

6 

 

 

0.57 

Aetiology 

      WD(n-42) 

      Non-WD(-20) 

 

16 

14 

 

24 

6 

 

0.01 

Leukocytosis 

Normal leukocyte 

11 

21 

11 

19 

0.81 

Hb gm/dL (mean±sd) 9.4±2.4 8.4±2.1 0.09 

Bilirubin      mg/dL 
(mean±sd) 

11.2±10.4 16.9±9.8 0.02 

ALT IU/L (mean±sd) 260.7±319.9 206.2±288.9 0.48 

INR (mean±SD) 2.8±.9 3.5±1.2 0.01 

Albumin mg/dL 
(mean±SD) 

21.5±5.6 22.5±4.5 0.51 

 

Fifty-two out of 62 patients had ascites (84%). 
Majority 29 (56%) of them died. Forty-six patients 
had encephalopathy (74%) at the time of 
admission. Nine of 12 patients who had grade III 
and IV encephalopathy died. Sixteen of 34 
patients having grade I and II encephalopathy 
also died. Six of 16 patients who had no 
encephalopathy at admission also died 
subsequently. There was no statistical difference 
between survivors and non-survivors. Twenty-
four of 42 acute liver failures, those etiologies 
was Wilson disease died. But only six of 20 acute 
liver failure patients due to other etiology died. 
This difference was statistically significant (P 
value 0.01). There were no statistical difference 
between survivors and non-survivors regarding 
leukocytosis, mean hemoglobin, ALT and 

albumin. Mean total bilirubin and INR were much 
higher in non-survival group than survivor (P 
value 0.02, 0.01 respectively) Table 3. 

 
4.  DISCUSSION 
 

Aetiology and outcome of acute liver failure in 
children differ from adult; also differ from 
developed countries to developing countries. In 
this study, most common etiology of acute liver 
failure was Wilson disease. It comprises 39 were 
alone and 3 in combinations with other viruses. 
Next common cause was HAV infection 17 in 
alone and in 1 with Wilson disease. In a previous 
study at same department, Mazumder et. al. 
showed viral hepatitis and Wilson disease were 
most common causes of acute liver failure in 
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children.[7 ] Another study done by Alam et al. in 
same hospital in adult acute liver failure patients, 
they found most common cause of fulminant liver  
failure was viral hepatitis.[8 ]In India few studies 
were done in different states. They also found 
most common etiology was viral hepatitis.[9-12] 
In a study in Turkey, also reported Hepatitis A 
virus infection was the most common cause 
acute liver failure in children.[13]

 
On the other 

hand, in United States, most common etiology 
was acetaminophen poisoning.[14]

 
Whereas in 

Spain, an another developed country, most 
common cause of acute liver failure was HBV 
infection irrespective of age found.[15] In a large 
multicentre study of 348 acute liver failure 
children by Squires et al was found most 
common cause of acute liver failure was 
indeterminate liver failure.

 
[16] Metabolic 

diseases comprise 13-14% causes of acute liver 
failure in children. Wilson disease is the most 
common metabolic cause of acute liver failure in 
older children.[17] In this study, Wilson disease 
was the most common cause possibly due to 
referral bias and consanguineous marriage. 
Hepatitis B virus infection was not found in our 
series may be due to universal immunization of 
all children during infancy with hepatitis B 
vaccine by National Immunization Program.      
 

The mean age of study population was 8.5 year 
which was higher than other series (7.2 years by 
Samanto et al.[11], 5.8 years by Poddar et al.,[9] 
5.5 years by Bhowmick et al.[18] and 5.3 years 
by Shah et al.[19]. Most of the children were 
between 5-10 years. Samanta et al. also found 
same findings.[11] Gender distribution was 
almost equal. In our study, Ascites, 
encephalopathy and bleeding manifestations 
were found in 83.9%, 75.8% and 11.2% cases 
respectively. Podder et al.9 found ascites in 51% 
and bleeding in 5 (7.4%) cases. Ascites was 
higher in frequency in our study perhaps 
because of large number of children were Wilson 
disease and hepatitis A virus infection. 
 

Encephalopathy was found in 63% of patients by 
Arora et al which was almost consistent with the 
present study. [12] In this study electrolytes 
imbalance in the form of hypokalemia was found 
in 35(56%) patients without any other electrolyte 
imbalance. Hypokalemia may be caused by 
dilution from renal wasting, volume overload or 
ascites and should be managed with potassium 
supplementation.[20] Hypoalbuminemia was 
present in 51(82.3%) patients in the present 
study which was consistent with the findings of 
Pandit et al. (82.7%). [21] Encephalopathy, 
cerebral edema, sepsis, renal failure, 

gastrointestinal bleeding, and respiratory failure 
are the complications of liver failure. [22] 
Encephalopathy is a bad prognosic factor for 
outcome of acute liver failure. Mortality rate is 
high in acute liver failure with grade III OR IV 
encephalopathy than grade I or II or without 
encephalopathy. [23] Though, high serum 
creatinine level was common in adult acute liver 
failure patients found by Shakil et al. but none in 
our patients.[24] 
 

In the present study, we found overall mortality 
rate was 48%. This finding was almost similar 
with Indian studies by Samanta et al. [11] (48%), 
Kaur et al. [10] (44%). It is higher about 67% in 
another study by Podder et al. [25]

 
In our series 

death most commonly occur who are diagnosed 
as acute liver failure due to Wilson disease alone 
or in combined 24/42(57%). Next common 
etiology was HAV infection 5/17(29.4%). On the 
other hand, most of the Indian studies deaths in 
pediatric acute liver failure patients occurred due 
to viral etiology [9-12,26]. Shah et. al. [19] 
reported in a series of pediatric acute liver failure 
children at Karachi, Pakistan, 11 of 30 acute liver 
failure patients due to HAV died (36.5%). Wilson 
disease presenting with encephalopathy is 
invariably fatal without liver transplantation. [26-
27] Majority of children in the present study had 
Wilson disease so fatality rate was also high. 
 

In the present study, there was no significant 
difference regarding age and gender between 
survivor and non-survivor group. Similar findings 
were reported by Kaur et al. [10] and Samanta et 
al [11]. Whereas Podder et al. [9]. Showed 
younger age group had higher risk for mortality. 
Presence of ascites, high bilirubin and high INR 
were worse prognostic factors for outcome (p 
value .01, .029. .007 respectively). Kaur et al. 
and Podder et al. also reported similar findings. 
[9,10] But they also showed high grade of 
encephalopathy were associated with high risk of 
mortality. In the present study we found that not 
only grade III and grade IV encephalopathy at 
admission was associated with mortality but also 
significant number of children with low grade 
encephalopathy or without encephalopathy had 
died during the hospital course. It is better to 
follow up the stage of encephalopathy during 
hospital course. It was the limitation of the 
present study. There was no significant 
difference regarding leukocyte count, mean 
hemoglobin, ALT and albumin. If etiology was 
Wilson disease outcome would be fatal, (p value 
.01). O’Grady et al. [3] depicted hepatitis E as a 
predictor of poor outcome. Also Khuroo et al. [28] 
documented that non A-E viral hepatitis had the 
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highest rate of mortality. This was contradicting 
to our study. But Samanta et al. [11] reported the 
highest mortality was seen in children with 
Wilson disease, i.e. 100%, which is similar with 
our study. Management of liver failure is 
supportive and treatment of underlying disease. 
Patient with acute liver failure due to HAV and 
HEV infection had no specific treatment. In case 
of Herpes simplex virus infection; acyclovir is the 
treatment option along with supportive treatment. 
Liver transplantation is ultimate treatment option 
of acute liver failure especially in Wilson disease. 
Response to corticosteroid therapy for acute liver 
failure due to autoimmune disease is sparse. 
There was no statistically significant 
improvement in mortality due to raised 
intracranial pressure by using intravenous 
mannitol, hypertonic saline or albumin dialysis. 
Extracorporeal liver support systems for patients 
with acute liver failure are potentially useful to 
allow time for spontaneous recovery and avoid 
liver transplantation. [29] copper-chelating agent 
(dimercaptopropansulfonate sodium, DMPS) 
administrations and therapeutic plasma 
exchange (TPE) exerted positive effects 
fulminant Wilson disease whose prognosis had 
been unfavorably judged by the prediction 
systems for FWD and liver transplantation 
decision-making. [30] High volume plasma 
exchange(HVP) prior to transplantation did not 
improve survival compared with patients who 
received standard medical therapy alone (CI 0.37 
to 3.98; p=0.75). [31] Auxiliary partial orthotropic 
liver transplantation produced excellent survival 
and high rates of native liver regeneration in 
preadolescent children with FHF. [32] We only 
used empiric intravenous mannitol when 
suspected raised ICP. Lactulose enema was 
used for encephalopathy. Correction of 
dyselectrolytemia was also done and antibiotic 
was also used for infection in all patients with 
acute liver failure. Liver transplantation was 
possible to done in one patient due to HAV 
infection in abroad. 
 

5. CONCLUSION 
 
Wilson disease is the most common aetiology of 
acute liver failure in children in the present study 
followed by HAV infection. Early diagnosis is 
essential as outcome is worse without liver 
transplantation in Wilson disease though majority 
of viral etiology are improved with supportive 
care. Immediate measures should be taken to 
establish transplantation facilities in Bangladesh 
to reduce the high mortality rates. Primary 
prevention by vaccination against HAV in young 

children may be useful in the prevention of ALF 
like HBV in Bangladesh. 
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