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Abstract

Objective: To identify the risk factors for fulminant hepatic failure (FHF) and their relation with the outcome in
children.
Methods: Descriptive case study was conducted at National Institute Of Child Health. Fifty patients having
clinical and biochemical markers suggestive of FHF were included in this study and data was extracted from files,
retrospectively. Their outcome was noted as expiry or recovery during hospital stay.
Results: The most common etiology found was viral in origin present in thirty-seven (74%) cases. Out of them
twenty-eight (56%) had HAV and nine (18%) had HBV. Thirteen (26%) patients were negative for acute serology
of hepatrophic viruses, out of them four (8%) had Wilson's disease and one (2%) had autoimmune hepatitis.
Etiology could not be established in eight (16%) cases. Thirty (60%) patients expired and twenty (40%) patients
recovered.
Conclusion: FHF is not uncommon in children. Hepatitis A is most common cause in paediatric age group. Age
less than 4 years, higher degree of encephalopathy, INR >4, higher serum bilirubin with lower SGPT has poor
outcome and mortality is high without liver transplantation (JPMA 60:175; 2010).

Introduction

Fulminant hepatic failure remains a rare but
devastating disease.1 FHF is the most feared complication of
hepatitis in children. Clinically, the syndrome was described
as sudden and severe impairment of hepatic function resulting
in jaundice and followed by hepatic encephalopathy within
eight weeks of the onset of jaundice, in absence of prior liver
disease.2
In Pakistan, viral hepatitis is endemic and is
punctuated by periodic outbreak. Almost all known hepatitis
viruses, A to G are prevalent here.3 Aziz et al4 in their study,
demonstrated prevalence of hepatotrophic virus in populaton
of age 14 years and above and 100% of them were positive for
anti HAV, 26% for anti HEV, and 1.4% for anti HCV while
HBsAg was positive in 1.9%. HAV is seen mostly in
childhood due to substandard hygienic conditions leading to
feco-oral transmission. In young children HAV is either sub
clinical or results in mild clinical jaundice lasting for 2 to 3
weeks. However, sometime HAV is also associated with
progressive hepatic failure and death.5 One to two percent of
patients with viral hepatitis experience liver failure.6
Establishing the underlying disease may be important
because it can influence treatment options, determine
prognosis and help to counsel families as illustrated by the
following observation:
Acetaminophen overdose is treated with Nacetylcysteine. Herpes virus hepatitis is treated with acyclovir
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and autoimmune hepatitis is treated with prednisolone and
azathioprine.7 Family members of patients with Wilsons
disease require screening for presymptomatic disease.8 The
maximum International Normalized Ratio (INR) reached
during the course of illness is a sensitive predictor of out
come. With an INR of 4 or more than 4, the mortality rate
reaches 86%, with an INR of less than 4, it is as low as 27%.7
Survival rate of 50 to 75 % is being achieved in-patients
with poorest prognosis after orthoptic liver transplantation.6

FHF and its consequences must be readily recognized,
so that appropriate management can be administered.
Supportive care remains the main stay of treatment and liver
transplantation has provided the means to rescue such patient
from death.9
There is very scarce data available regarding FHF in
children. This study was conducted to identify the risk factors
for FHF and their relation with high mortality in children
presenting with FHF.

Patients and Methods

A descriptive study was conducted at National Institute
Of Child Health (NICH) Karachi from September 2006 to
February 2007. Retrospective data from previous files was
collected. Patients of ages between 1 to 15 years, who
presented with FHF in absence of pre-existing liver disease
were incuded in this study. Diagnosis of FHF was clinically
suspected in jaundiced patients who developed
encephalopathy within 8 weeks of onset of Jaundice and
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having evidence of coagulopathy i.e. prothrombin Time (PT)
deranged >4 seconds of control and deranged liver function
i.e. total serum bilirubin more than 1.5 mg/dl, SGPT more than
40 IU/L. Patients having preexisting decompensated liver
disease and cirrhosis were excluded.

All patients were subjected to history, clinical
examination and investigation. Chronic liver disease (CLD)
was excluded by absence of chronic history and sign of CLD
(ascites, splenomegaly). Encephalopathy was classified in
four grades; Grade I included patients who presented with
period of lethargy and reversal of sleep pattern, Grade II
included the patients who presented with drowsiness and
inappropriate behaviour, Grade III included the patients who
presented with confused and incoherent speech with
hyperreflexia and rigidity and Grade IV included patients who
were comatosed with areflexia and flaccidity. Baseline liver
function test (serum bilirubin, SGPT), coagulation screening
(Prothrombin Time PT, International Normalized Ratio INR)
and hepatitis serology were done in all patients. Viral markers
for hepatitis A to E (anti HAV IgM, HBsAg, anti HCV
antibody, anti HEV IgM) were determined by ELISA method.
Test for Wilson disease (24 hour urinary copper, serum
ceruloplasmin) and Autoimmune hepatitis (Antinuclear
antibody ANA) were done in those cases who were negative
for acute serology of hepatitis A to E virus. None of the
patients had history of ingestion of hepatotoxic drugs
therefore drug levels were not done. Outcome of patient was
noted as recovery or expiry during hospital stay. The outcome
was related clinically with respect to their age and grade of
encephalopathy and biochemically with respect to their
Bilirubin, SGPT and INR. The collected data was analyzed by
using statistical program SPSS Version 13.0. Frequency and
percentages were computed to present all categorical variables
including sex, grade of encephalopathy, causes and outcome
of patients while quantitative variables like age, SGPT, Serum
Bilirubin and INR were presented by Mean ± Standard
deviation.

Figure-1: Age distribution and outcome of FHF (n=50).

(40%) patients recovered.

Patients with FHF were divided in to three age groups
(i.e. 1-4 years, 5-9 years and 10-14 years). Most of the patients
were between 5-9 years, however, mortality was seen more
among children below 4 years of age (Figure-1).
Among 50 patients with FHF, 28 (56%) patients
presented with grade III encephalopathy, followed by 15
(30%) presenting with grade II. Six (12%) presented with
grade IV and one (2%) patient with grade I. All patients with
grade IV and 24 (85.7%) out of 28 patients with grade III
encephalopathy expired (Figure-2).

Results

During the study period, 50 patients were enrolled.
There were 29 (58%) males and twenty one (42%) females.
The mean age was 6.7 ± 3.5 years (range 1-14 years).

Figure-2: Grade of encephalopathy and outcome of FHF (n=50).

Conservative management was given to all patients,
Thirty patients expired and mortality was 60%, while twenty

Regarding biochemical profile of patients with FHF,
the expired patients had higher serum bilirubin level i.e. 13.5
± 8.2 mg/dl as compared to 7 ± 3.1 mg/dl in recovered
patients. SGPT was lower in expired patients i.e. 457 ± 385.7
IU/L as compared to 1824.3 ± 1556.8 IU/L in recovered
patients.
Patients with FHF were sub grouped regarding INR
value 4. With an INR of 4 or more than 4, the mortality rate
reached 84%, while an INR of less than 4 the mortality was as

The most common cause of FHF was viral hepatitis
present in 37 (74%) cases, while 13 (26%) patients were
negative for acute serology of hepatotrophic viruses, 4 (8%) of
them had Wilson's disease, one (2%) had autoimmune
hepatitis while etiology could not be established in 8 (16%)
cases. Among the viral hepatitis (74%), Hepatitis A was found
in 28 (56%) and hepatitis B in 9 (18%). Hepatitis C, D and E
were not found in any patient.
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Table: Correlation of INR value in FHF with outcome (n = 50).
INR

Up To 4
>4

Expired
n (%)
9(36%)
21(84%)

Outcome
Recovered
n (%)
16(64%)
4(16%)

INR: International Normalized Ratio.

Total
n (%)
25(100%)
25(100%)

low as 36% (Table).

Outcome of patients with FHF depends on age,
grade of encephalopathy and biochemical variables like
serum Bilirubin, SGPT and INR. Mortality rate was found
higher in patients less than 4 years of age, who were with
grade III or IV encephalopathy and who had higher
bilirubin, with lower SGPT and INR value more than 4.

Discussion

The present series has provided information
regarding etiology; presentation and prognosis of patients
with FHF admitted in NICH a tertiary care hospital.

The etiology of FHF shows interesting pattern in
various age groups and various geographical areas in
different countries and even within the same country. Viral
hepatitis is uncommon in Western Europe and other
developed countries where the chief offenders are drugs and
toxins especially acetaminophen.10 While viral hepatitis is
the commonest cause of FHF in developing countries as
reported from India by Poddar et al,10 where viral hepatitis
was positive in 94% of cases including HAV in 51%, HEV
in 25%, HAV + HEV in 10% and HBV in 7.5%. In this
study, it was also noted that viral hepatitis is the major cause
of FHF, which constituted 74% of cases, including HAV in
56% and HBV in 18%.
There is no local published data regarding etiology
of FHF in children, however, some local studies reported in
adults have shown predominantly HBV. A study in adults
showed HBV in 40%, HEV in 25% and HAV in 15% among
18 patients.2 Another study conducted at Civil Hospital
Karachi showed HBV in 47.5% and HCV in 7.5% among
40 patients.11

The study highlights that children are more prone to
acquire hepatitis A virus in our population due to high
prevalence and poor socioeconomic condition. Almost
100% of population in developing world has been exposed
to HAV by age of fourteen years.4 Hepatitis A accounts fifty
to sixty percent of all cases of acute viral hepatitis in
children in Pakistan. Although 90% of hepatitis A infection
is sub clinical but there is <1% chance of developing
fulminant hepatitis.5
Among non-viral causes, metabolic and drugVol. 60, No. 3, March 2010

induced hepatitis are major causes. In this study, 4 (8%)
patients had Wilson's disease and one (2%) had autoimmune
hepatitis. Bandre et al12 also found Wilson's disease in 2 out
of 36 children with FHF. In another study Squires et al13
observed metabolic induced FHF in 10% and autoimmune
hepatitis in 6% cases among 348 children with FHF.

Although drug induced fulminant hepatitis is a major
cause of FHF in western world, no case of drug-induced
hepatitis was detected in this study. A few cases have been
reported in some studies such as Bandre et al12 who found
drug induced FHF in 2 out of 36 children with FHF. In
another study Squires et al13 also observed acetaminophen
toxicity in 14% and non acetaminophen drug related
hepatotoxity in 5% out of 348 children with FHF less than
18 years.
We could not find any definite cause of FHF in 8
(16%) of our patients. No cause could be identified in
twenty two percent cases by Bandre et al,12 six percent cases
by Poddar et al10 and forty nine percent cases by Squires et
al.13 Obviously, some unknown environmental toxins,
metabolic disorder, non A-E viruses or other infectious
agent have to be investigated as causative agents.

Mortality of patients in this study was sixty percent
that is high as compared with the centers not doing liver
transplant. Mortality was thirty nine percent in a study by
Bandre et al,11 twenty five percent by Poddar et al.10 Squires
et al13 observed mortality of 20.8% among 235 children
who were not transplanted as compared to 7% among 113
children who were transplanted. Mortality in this study was
higher than other studies due to the fact that most of the
patients presented in grade III and IV encephalopathy.
Patients' outcome was influenced by number of
factors including age, grade of encephalopathy, severity of
cougulopathy and liver function test such as serum bilirubin
and SGPT.

In this study, mortality was highest among children
below 4 years of age. Other studies also observed higher
mortality in younger age group such as Squires et al13
showed higher mortality among children less than 3 years of
age. Poddar et al10 also found mean age of expired patients
was 4.4 ± 2.9 years as compared to mean age 6.2 ± 3 years
in recovered patients.
Grade of hepatic encephalopathy remains an
important predictor of outcome. Grade III and grade IV has
poor outcome because these stages are commonly
associated with cerebral oedema. In the present study,
85.7% of patients with grade III and 100% of grade IV
expired as compared to none of patients with grade II or I.
Other studies also reported higher mortality in higher grade
of encephalopathy such as Bandre et al12 who showed that
12 out of 14 children with grade III and grade IV
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encephalopathy expired as compared to only 2 out of 22
patients with grade I and II. Similarly Poddar et al10
observed that all patients with grade I or II and 19 (53%)
with grade III or IV recovered while 17 (47%) with grade III
or IV expired. Squires et al13 observed that only 25% of
grade III or IV had a spontaneous recovery.

Poor outcome is also related to severity of
coagulopathy as evidenced by many studies such as Bandre
et al12 observed PT 32 seconds in expired patients as
compared to 18.8 seconds in recovered patients. Squires et
al13 identified INR > 2.55 as risk factor to predict death.
Similarly, the current study showed 86% mortality among
patients with INR > 4 as compared to 36% among children
with INR < 4.

Total bilirubin and SGPT are also predictive factors
of mortality because high serum bilirubin with lower SGPT
reflects the severity of liver dysfunction and liver injury.
The current study showed higher bilirubin i.e. 13.5 ±
8.2mg/dl in expired patients as compared to 7.1 ± 3.1mg/dl
in recovered patients while lower SGPT i.e.457 ± 385.7
IU/L in expired patients as compared to 1824 ± 1556.8 IU/L
in recovered patients. Similarly Bandre et al12 observed
higher bilirubin in expired i.e. 13.9 versus 10.9mg/dl in
recovered patients and lower SGPT in expired i.e. 530.6
versus 1385IU/L in recovered patients. Poddar et al10 also
reported a higher serum bilirubin in expired i.e. 434umol/L
versus 219umol/L in recovered patients. While Squires et
al13 identified serum bilirubin > 5mg/dl as a risk factor to
predict death.

Conclusion

Hepatitis A constitutes major bulk of causative
organism of FHF. Younger age (< 4year), Grade III and IV
of encephalopathy, prolonged INR (INR > 4) and elevated
serum bilirubin with lower SGPT are associated with poor
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outcome. The mortality rate is quite high, as we do not have
the facilities of hepatic transplantation and methods of
artificial liver support. It will be improved if these facilities
are provided in our country.
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