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INTRODUCTION 

ALF is a syndrome characterized by the development of 

hepatic encephalopathy (HE) and coagulation disorders, 

in patients without previous liver disease. It is one of the 

rare gastrointestinal emergencies encountered in clinical 

practice. ALF often affects young people and carries a 

very high mortality and resource cost. Reports from the 

developed world suggest an overall incidence of 1-8 

cases per million people every year, although rates are 

probably high in locations where infective hepatitis is 

common.1-3 While ALF is a rare event, with an incidence 

of approximately 2000-3000 cases yearly in the US, yet it 

accounts for up to 7% of all liver-related deaths and is 

responsible for 6% of liver transplants.4,5 

The term acute liver failure is used to describe the 

development of coagulopathy, usually with an 

international normalized ratio (INR) of greater than 1.5, 

and any degree of mental alteration (encephalopathy) in a 

patient without preexisting cirrhosis and with an illness of 

less than 26 weeks duration.6 Encephalopathy may vary 

from only subtle changes in affect, insomnia, and 
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difficulties with concentration (stage 1) to deep coma 

(stage 4) by West Haven grading system for hepatic 

encephalopathy.7 

Grady et al classified ALF into hyperacute, acute, and 

subacute liver failure on the basis of encephalopathy less 

than 7, 8–28, and more than 28 days but less than 26 

weeks, respectively, from the onset of jaundice.8,9 

Hyperacute and acute ALF have better prognosis in terms 

of survival than subacute liver failure. 

The most important step in the management of patients 

with ALF is to identify the cause. The majority of cases 

of ALF are young (median age 38 years) and female 

(73%).10 ALF, a multisystemic disorder is having 

multifactorial etiology. Etiology of ALF is diverse and 

shows wide geographical variation. The main etiological 

factor includes:  

Viral-which mostly include hepatotropic (HBV, HAV, 

HEV, HCV, HDV, HGV) and non-hepatotropic (CMV, 

HSV, EBV etc.). Viral hepatitis is the commonest cause 

of ALF world-wide and in the Indian subcontinent alone 

it accounts for 90% of cases.11 All primary hepatotropic 

viruses can cause ALF with a different incidence in 

different countries.12,13 Hepatitis E (HEV) is the most 

common cause of ALF in Southeast Asia including India, 

Pakistan and China.14  

Drug-related hepatotoxicity accounts for more than 50% 

of ALF cases, including acetaminophen toxicity (42%) 

and idiosyncratic drug reactions (12%) in the USA. The 

drugs responsible vary by location and prevailing drug 

use, with anti-infectives, anticonvulsants, antituberculosis 

and anti-inflammatory drugs most commonly implicated; 

herbal or adulterated traditional or complementary 

medications are also a notable cause in East Asia.15,16 

Liver damage induced by drugs other than paracetamol 

has been the most frequent cause of safety-related 

marketing withdrawals in the past 50 years.17 Fewer than 

10% of drug-induced liver injuries (DILI) progress to 

ALF.18-20 However, up to 80% of patients who develop 

ALF might die or require transplantation.16,18  

Other causes include Autoimmune hepatitis; toxin-

amanita phalloides mushroom toxin; vascular causes-

ischemic hepatitis, hepatic vein thrombosis (Budd-Chiari 

syndrome), hepatic veno-occlusive disease, portal vein 

thrombosis, hepatic arterial thrombosis; metabolic 

causes-alpha1-antitrypsin deficiency, fructose 

intolerance, galactosemia, lecithin-cholesterol acyl-

transferase deficiency, Reye syndrome, tyrosinemia, 

Wilson disease; malignancies-primary liver tumor 

(usually hepatocellular carcinoma) or secondary tumor 

(from breast, lung, melanoma), lymphoma, leukemia and 

Indeterminate–where causation cannot be established; 

such seronegative or indeterminate liver failures happens 

worldwide, and are associated with especially poor 

survival with medical therapy alone, and frequently need 

emergency transplantation.21-23 

Mortality in ALF is usually due to cerebral edema, 

multiorgan dysfunction syndrome, and sepsis. The 

management of patients with ALF requires a thorough 

infrastructure and understanding to deal with the 

complications.24 Orthotropic liver transplantation (OLT) 

is an established treatment option in patients with ALF 

who do not improve with supportive care. ALF has 

geographical differences in terms of etiology and 

outcome as a result of different environment and host 

(genetic) factors. The present study was carried out to 

determine the etiological profile and outcome of ALF in 

Kashmir (North India), an endemic zone of HEV and to 

compare it with other studies from India and US. 

METHODS 

It was a hospital-based prospective study of adult patients 

with ALF. This study was carried out in the Department 

of Gastroenterology of Sher-i-Kashmir Institute of 

Medical Science (SKIMS), Soura, J and K. The study 

was approved by the institutional ethical committee. 

Informed consent was obtained from all the recruited 

subjects or their next-of-kin. 

Study subjects 

Overall 84 consecutive patients with diagnoses of ALF 

who fulfilled eligibility criteria were recruited in the 

study. This study was conducted over a period of three 

years from May 2011 to June 2014. Information 

regarding various demographics characteristics was taken 

through well-structured questionnaires from all subjects. 

Besides a detailed history, physical examination and 

biochemical workup which included baseline 

investigations, liver function test (LFT), coagulogram of 

subjects was carried out.  

Eligibility criteria 

Patients included were age >18 years and ALF was 

defined as biochemical evidence of acute liver injury with 

INR ≥1.5 and any degree of encephalopathy caused by 

the illness of duration <26 weeks in a patient with no 

prior known liver disease.6 Exclusion criteria include 

acute on chronic liver failure. 

Detailed study design 

After ALF was diagnosed, blood samples of all the 

patients were taken for the etiological diagnosis, which 

included hepatitis B surface antigen (HBsAg), hepatitis B 

core IgM (HBc-IgM), hepatitis A virus IgM (HAV-IgM), 

and hepatitis E virus IgM (HEV-IgM), hepatitis D virus 

(IgG and IgM anti-HDV), anti HCV (hepatitis C virus), 

ANA (anti-nuclear antibody), ASMA (anti smooth 

muscle antibody), Wilson profile (serum ceruloplasmin, 

serum copper) and iron profile. HSV (herpes simplex 

virus), CMV (cytomegalovirus) and EBV (epstein barr 

virus) serology were done if non-hepatotropic viruses 

were suspected as a cause of ALF. Imaging was obtained 
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to rule out biliary processes, hepatic vascular 

abnormalities, and intrahepatic lesions. A detailed history 

was taken for any hepatotoxic drug intake, including 

homeopathic, herbal medications and intravenous drug 

abuse. Indeterminate cause was diagnosed in a patient 

with: (i) clinical and biochemical features of ALF, (ii) 

absence of acute viral markers of known hepatitis viruses 

(A–E), (iii) no exposure to drugs, hepatotoxins, systemic 

infections, biliary obstruction/infection and metabolic 

liver diseases. All the ethical considerations were taken 

care of during the study. Patients were given the option of 

liver transplant (to be done at the hospital with 

transplantation facility) at various stages of study when 

indicated.  

Supportive treatment 

All patients were managed with the standard supportive 

care treatment. The patients received treatment of and 

prevention for the complications of ALF.25 The treatment 

mainly involved continuous intravenous dextrose to 

prevent hypoglycaemia; broad-spectrum prophylactic 

antimicrobials; proton pump inhibitors for stress-related 

ulcers and lactulose enema. With the development of 

advanced hepatic encephalopathy, intensive care 

management, fluid and electrolyte balance, midazolam 

sedation and mannitol infusion in case of raised 

intracranial pressure. Intracranial hypertension was 

diagnosed clinically in the presence of clinical signs such 

as abnormal pupillary reflexes, hypertonia or decerebrate 

posturing. Fresh frozen plasma was given in only those 

patients who had a spontaneous bleed. Blood and urine 

cultures were obtained in suspected cases of sepsis, 

which were then treated as per sensitivity. Response to 

treatment was monitored clinically (grade of 

encephalopathy) and biochemically (bilirubin, PT, INR 

etc.).  

Statistical analyses 

Frequency distribution was assessed in terms of 

means±SD for quantitative variables and number 

(percentages) for categorical variables. All the analyses 

were performed by the statistical package for social 

sciences (SPSS, Chicago, IL, USA, version 21.0). 

RESULTS 

There were 84 patients of ALF in total. Table 1 
demonstrates the etiologies of ALF. Viral hepatitis 32 
(38.1%) was the most common cause of ALF. Majority 
of the patients 30 (35.7%) had indeterminate etiology. 
Among viral causes acute HEV-induced ALF (19.1%) 
was most common followed by hepatitis B and A. Drug 
or toxic induced liver failure (17.8%) also contributed 
significant proportion of cases (12 patients had Anti-
tuberculosis therapy (ATT) induced ALF and 3 patients 
had ayurvedic induced ALF), HBV- induced ALF (9.8%) 
and HAV-induced ALF (9.5%). Other aetiology included 
ALF due to Wilson (2.4%), autoimmune hepatitis (2.4%), 
ALF in pregnancy (1.2%), CMV (cytomegalovirus), and 
HSV (herpes simplex virus). 

Table 1: Aetiology of acute liver failure.  

Aetiology  Total N (%) 

Acute hepatitis E 16 (19.1) 

Acute hepatitis A 8 (9.5) 

Acute hepatitis B 8 (9.5) 

Drug-induced ALF 15 (17.8) 

Autoimmune hepatitis 2 (2.4) 

Wilson disease 2 (2.4) 

ALF in pregnancy 1 (1.2) 

Indeterminate aetiology 30 (35.7) 

Others
* 2 (2.4) 

*One patient each of CMV and HSV. 

Table 2 shows the distribution of baseline characteristics 
(both categorical and continuous) of three major groups 
of ALF. All the patients were of Kashmiri ethnicity. 
Majority of the patients were male (51.9%) and the mean 
age was 39.5±20.1 years. About 59.4%, 26.7% and 
56.7% were males in viral hepatitis, drug and 
indeterminate cause of ALF, respectively. Coma grade at 
the time of admission showed that majority (58.4%) of 
patients had grade I-II encephalopathy. In indeterminate 
group majority of patients had grade III-IV 
encephalopathy (60%). Mean MELD score in ALF 
patients was 31.83±6.74. MELD score was highest for 
indeterminate followed by viral and drug-induced ALF. 
Overall mortality was 44 (57.1) in ALF patients. 
Mortality was highest in indeterminate group (60%) 
followed by viral (53.1%) and drug (40%) induced ALF. 

Table 2: Baseline characteristics of study subjects on the basis of aetiology. 

Characteristics Viral hepatitis (n=32) Drug (n=15) Indeterminate (n=30) 

Categorical variables [n (%)]  

Male gender 19 (59.4) 4 (26.7) 17 (56.7) 

Hepatic-encephalopathy    

Grade I-II 23 (71.8) 10 (66.7) 12 (40) 

Grade III-IV 9 (28.2) 5 (33.3) 18 (60) 

Fever 19 (59.4) 6 (40) 12 (40) 

Vomiting 12 (37.5) 4 (26.7) 10 (33.3) 

Mortality  17 (53.1) 6 (40) 18 (60) 

Continued. 
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Characteristics Viral hepatitis (n=32) Drug (n=15) Indeterminate (n=30) 

Continuous variables [mean±SD] 

Age (in years) 32.6±12.5 42.6±14.3 30.6±11.6 

INR 2.6±1.3 2.5±1.1 2.87±1.9 

Bilirubin (mg/dl) 21.3±8.4 16.4±8.5 22.9±7.9 

AST (mg/dl) 1726±983 1320±534 1034±678 

ALT (mg/dl) 1050±717 990±623 894±723 

Albumin (g/dl) 2.67±0.5 2.13±0.42 2.83±0.7 

Creatinine (mg/dl) 1.45±0.8 1.23±0.7 1.42±0.8 

Interval between jaundice and 

encephalopathy (days) 
22±11.4 28±18.3 44±16.4 

MELD score 31.8±6.7 27.5±5.8 33.4±5.6 
*P-value <0.05 is considered statistically significant, n=number; SD=standard deviation. 

 

DISCUSSION 

ALF is caused by a sudden loss of liver function in 

patients without pre-existing liver disease. It is a rare 

condition and one of the emergencies in the field of 

hepatology. The common etiologies of ALF vary in 

different geographic areas and the course is highly 

variable. OLT has now become an established treatment 

option in patients with ALF. Due to lack of OLT facility 

N-acetylcysteine (NAC) has emerged as a beneficial 

treatment for ALF.26 Clinical and etiological profile 

varies with geographical area and over time.27 Each 

different etiology leads to a similar final common 

pathway. Trying to determine etiology is essential, 

however, as outcomes and the use of antidotes depend on 

the identification of the causative process. So the 

prospective study was carried out to determine the 

etiological profile and outcome of ALF in cohort of 

patients of Kashmir (North India) and to compare it with 

major studies from India and US.  

Most of the patients in our study were <35 years of age 

and males (51.9%) which is similar to the study was Das 

et al.28 and Acharya et al.11 ALF in all the patients in our 

study was etiologically associated with known hepatitis 

viruses. ALF can result from diverse etiological agents. 

The most common cause of ALF in the United Kingdom 

is related to acetaminophen toxicity in association with 

suicidal episodes.8,29 None of our patients had ALF 

caused by acetaminophen. This may be related to very 

low suicidal rates or practice of using alternative agents 

for suicidal intents in this community. 

HEV was etiologically associated with ALF in 18 

(22.5%) patients. HEV is endemic in Kashmir, India and 

is the most common cause of acute viral hepatitis in this 

and other endemic regions of the world.11,14,30,31 HAV 

constituted 8 (10%) ALF cases in the present study. HAV 

is a ubiquitous agent in developing countries, is highly 

pathogenic and spreads through person-to-person 

transmission. Although HAV is a common cause of ALF 

in children than adults.32 Das et al reported higher 

percentage of HAV (29.8%) as cause for ALF.28 HCV is 

a very rare cause of ALF in Europe and the US, although 

a number of studies from Japan and India have found 

evidence of HCV, although no patient of HCV related 

ALF was found in our study.33,34 

Alcohol acetaminophen syndrome is emerging as another 

important cause of ALF in US but alcohol consumption 

does not occur in this population because of religious 

reasons so acetaminophen-alcohol syndrome is not 

expected to occur in this community.35 A wide variety of 

drugs either alone or in combination result in ALF and is 

a common cause of ALF in the West.36 The most 

important of these agents include acetaminophen toxicity 

(42%) and idiosyncratic drug reactions (12%) with anti-

infectives, anticonvulsants, anti-tuberculosis and anti-

inflammatory drugs. The frequent use of ATT for 

tuberculosis has increased the frequency of ATT induced 

ALF. 12 (14.3%) patients had ATT induced ALF. 

Ayurvedic or herbal medicines are treatments of choice 

for various disorders, usually prescribed by quacks. 3 

(3.6%) patients had ayurvedic induced ALF in our study 

while other studies from East Asia revealed a higher 

percentage.15,16 Amanita poisoning was a cause of ALF in 

16 (6.3%) of patients in the study by Das et al because 

wild mushroom ingestion in rural areas is quite common 

in North-east Indian villages.28 

About 35.7% patients in the present study lacked acute 

markers of known hepatitis viruses and were classified as 

indeterminate. Similar percentage of indeterminate cause 

of ALF was shown by Khuroo et al, while western 

studies reported less percentage.10,14  Whether some of 

these patients were related to exposure to some 

unidentified herbal agents or toxins could not be 

ascertained with certainty.37 The increase in 

indeterminate etiology from western could be because of 

unexpected acetaminophen toxicity, a novel or 

unrecognized virus, metabolic or xenobiotic injury.38 

Also, undiagnosed immune dysregulation may result in 

ALF.39  

Metabolic, vascular liver diseases and a number of 

miscellaneous liver diseases cause a small number of the 

remaining cases.40 Some of these causes contributed to 

ALF in our study (two patient each of Autoimmune and 
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Wilson induced ALF. One patient each of CMV and 

HSV. 

Comparison of etiology of ALF of this study with other 
Indian and US study is shown in Table 3. In studies from 
the US, major etiological cause of ALF is 
Acetaminophen toxicity followed by other drugs, 
indeterminate and viral causes.10 In the previous study 

from Kashmir by Khuroo et al.14 reported HEV as a 
major cause followed by indeterminate and HBV. 
Acharya et al in his study from Delhi reported HEV, 
HBV, drugs and HDV (3.8%) as major cause.11 Other 
study from East India reported drugs as major cause 
including (6.3%) as amanita poisoning followed by viral 
etiology.28  

Table 3: Comparison of causes of acute liver failure.  

Variables 
US Kashmir Delhi East India Our study 

n=308  n=180  n=423  n=255  n=84  

Acetaminophen 39 0   0 

Indeterminate 17 31.1   35.7 

Drugs  13 0.6 4.5 43.9 17.8 

Ischemic Hepatitis 6    - 

HEV - 43.9 62.4 13.3 19.1 

HAV 4 2.2 1.7 29.8 9.5 

HBV 7 13.9 27.6 3.1 9.5 

Autoimmune hepatitis 4   0.8 2.4 

Wilson disease 3    2.4 

Budd-Chiari syndrome 2    - 

HELLP syndrome 1    - 

Acute fatty liver of pregnancy 1    1.2 

Metastatic cancer 1    - 

Others 2 7    2.4 

Values given as percentage (%). 

Table 4: Comparison of overall mortality of acute liver failure.  

Variables 
US Kashmir Delhi East India Our study 

n=308  n=180  n=423  n=255  n=84  

 N (%) N (%) N (%) N (%) N (%) 
Mortality  101 (32.8) 131 (72.8) 280 (66.2) 73 (28.6) 44 (57.1) 

 

Overall mortality was 44 (57.1) in ALF patients. 

Mortality was highest in indeterminate group (60%) 

followed by viral (53.1%) and drug (40%) induced ALF. 

In our study the mortality of ALF patients was 44 

(57.1%). Mortality was 32.8% in the study by 

Ostapowicz et al.10 which is lower than our study. The 

reason may be that 29% of their patients received liver 

transplant which improved survival. While the previous 

study from Kashmir by Khuroo et al reported mortality of 

72.8% which is higher than ours.14 Due to improvement 

in the supportive care for ALF might have reduced the 

mortality rates in our study. Other study from East India 

reported lower mortality of 73 (28.6%) but the reason for 

this was not explained.28 Acharya et al in his study 

reported the mortality of 280 (66.2%).11 Comparison of 

mortality outcome in shown in Table 4. 

CONCLUSION 

In conclusion, the current study like rest of India has viral 

hepatitis as a common cause of ALF but a large number 

of the patients had indeterminate etiology (35.7%) despite 

geographically defined region endemic for HEV. 

Indeterminate etiology has poorer prognosis as compared 

to other etiology. Trying to determine etiology is 

essential, however, as outcomes and the use of antidotes 

depend on the identification of the causative process. Our 

study highlights the differences in the profile of ALF 

from other earlier studies in India and west, possibly due 

to novel or unrecognized virus, metabolic or xenobiotic 

injury and undiagnosed immune dysregulation.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

institutional ethics committee  

REFERENCES 

1. Bower WA, Johns M, Margolis HS, Williams IT, 

Bell BP. Population-based surveillance for acute 

liver failure. Am J Gastroenterol. 2007;102:2459-

63. 

2. Brandsaeter B, Hockerstedt K, Friman S. Fulminant 

hepatic failure: outcome after listing for highly 

urgent liver transplantation—12 years’ experience 



Nabi T et al. Int J Sci Rep. 2019 Apr;5(4):96-102 

                                                             International Journal of Scientific Reports | April 2019 | Vol 5 | Issue 4    Page 101 

in the Nordic countries. Liver Transpl. 

2002;8:1055–62. 

3. Bernal W, Auzinger G, Dhawan A,Wendon J. Acute 

liver failure. Lancet. 2010;376(9736):190–201. 

4. Hoofnagle JH, Carithers RL, Shapiro C. Fulminant 

hepatic failure: summary of a workshop. 

Hepatology. 1995;21:240-52. 

5. Rockville. Health Resources and Services 

Administration, Healthcare Systems Bureau, 

Division of Transplantation, 2007. 

6. Trey C, Davidson CS. The management of 

fulminant hepatic failure. Progress Liver Dis. 

1970:282-98. 

7. Atterbury CE, Maddrey WC, Conn HO. Neomycin-

sorbitol and lactulose in the treatment of acute 

portal-systemic encephalopathy: a controlled, 

double-blind clinical trial. Am J Dig Dis. 

1978;23(5):398-06. 

8. Grady JG, Schalm SW, Williams R. Acute liver 

failure: redefining the syndromes. Lancet. 

1993;342:273–5. 

9. Grady JG, Williams R. Classification of acute liver 

failure. Lancet. 1993;342(8873):743-8. 

10. Ostapowicz G, Fontana RJ, Schiodt FV. Results of a 

prospective study of acute liver failure at 17 tertiary 

care centers in the United States. Ann Intern Med. 

2002;137:947–54. 

11. Acharya SK, Dasarathy S, Kumer TL, Sushma S, 

Prasanna KS, Tandon A, et al. Fulminant hepatitis 

in tropical population: clinical course, cause, and 

early predictors of outcome. Hepatol. 1996;23:1448-

55. 

12. Tibbs C, Williams R. Viral causes and management 

of acute liver failure. J Hepatol. 1995; 22(1):68-73. 

13. Fagan EA, Williams R. Fulminant viral hepatitis. Br 

Med Bull. 1990;46:462-80. 

14. Khuroo MS, Kamili S. Aetiology and prognostic 

factors in acute liver failure in India. J Viral Hepat. 

2003;10:224–31. 

15. Bjornsson E, Olsson R. Suspected drug-induced 

liver fatalities reported to the WHO database. Dig 

Liver Dis. 2006;38:33–8. 

16. Wai CT, Tan BH, Chan CL, Sutedja DS, Lee YM, 

Khor C, et al. Drug-induced liver injury at an Asian 

center: a prospective study. Liver Int. 2007;27:465–

74. 

17. Navarro VJ, Senior JR. Drug-related hepatotoxicity. 

N Engl J Med. 2006;354:731–9. 

18. Andrade RJ, Lucena MI, Fernandez MC, Pelaez G, 

Pachkoria K, García-Ruiz E, et al. Drug-induced 

liver injury: an analysis of 461 incidences submitted 

to the Spanish registry over a 10-year period. 

Gastroenterol. 2005;129:512–21. 

19. Bjornsson E, Olsson R. Outcome and prognostic 

markers in severe drug-induced liver disease. 

Hepatol. 2005;42:481–9. 

20. Sgro C, Clinard F, Ouazir K, Chanay H, Allard C, 

Guilleminet C, et al. Incidence of drug-induced 

hepatic injuries: a French population-based study. 

Hepatol. 2002;36:451–5. 

21. Bansal J, He J, Yarbough PO. Hepatitis E virus 

infection in eastern India. Am J Trop Med Hyg. 

1998;59: 258-60. 

22. Bernal W. Changing patterns of causation and the 

use of transplantation in the United Kingdom. 

Semin Liver Dis. 2003;23:227–37. 

23. Wei G, Kalaitzakis E, Bergquist A, Bjornsson E. 

Long-term follow up of patients with acute liver 

failure of indeterminate aetiology. Scand J 

Gastroenterol. 2008;43:984–91. 

24. Bernuau J, Rueff B, Benhamou JP. Fulminant and 

subfulminant liver failure: definitions and causes. 

Semin Liver Dis. 1986;6:97-106. 

25. Rolando N, Harvey F, Brahm J, Howard JP, 

Alexander G, Gimson A, et al. Prospective study of 

bacterial infections in acute liver failure: an analysis 

of fifty patients. Hepatol. 1990;11:49–53. 

26. Nabi T, Nabi S, Rafiq N, Shah A. Role of N-

acetylcysteine treatment in non-acetaminophen-

induced acute liver failure: A prospective study. 

Saudi J Gastroenterol. 2017;23(3):169–75. 

27. Lee WM, Sorrell MF. Developing a world view 

toward acute liver failure. Hepatol. 1996;24:270–1. 

28. Das AK, Begum T, Kar P, Dutta A. Profile of Acute 

liver failure from North-east India and its 

differences from other parts of country. Eurosian J 

Hepato-Gastroenterol. 2016;6(2):111–5. 

29. Grady LG, Alexadner GJM, Hayllar K, Williams R. 

Early indicators of prognosis in fulminant hepatic 

failure. Gastroenterol. 1989;97:439–45. 

30. Khuroo MS, Duermeyer W, Zargar SA, Ahanger 

MA, Shah MA. Acute sporadic hepatitis in India. 

Am J Epidemiol. 1983:118:360–4. 

31. Ramaliingaswami V, Purcell RH. Waterborne Non-

A, non-B hepatitis. Lancet. 1988;1:571–3. 

32. Khuroo MS, Rustgi VK, Dawson GJ, Mushahwar 

IK, Yattoo GN, Kamili S, et al. Spectrum of 

hepatitis E virus in India. J Med Virol. 

1994;43:281–6. 

33. Farci P, Alter H, Shimoda A, Govindarajan S, 

Cheung LC, Melpolder JC, et al. Hepatitis C virus-

associated fulminant hepatic failure. N Engl J Med. 

1996;335:631–4. 

34. Takahashi Y, Shimizu M. Aetiology and prognosis 

of fulminant viral hepatitis in Japan: a multicentric 

study. J Gastroenterol Hepatol. 1991;6:159–64. 

35. Zimmerman HJ, Maddrey WC. Acetaminophen 

(paracetamol) hepatotoxicity with regular intake of 

alcohol: analysis of instances of therapeutic 

misadventure. Hepatol. 1995;22:588–97. 

36. Sherlock S, Dooley J. Diseases of the liver and 

biliary system, 9th edn. Oxford: Blackwell 

Scientific Publications, 1993. 

37. Datta DV, Khuroo MS, Mattocks AR, Aikat BK, 

Chhuttain PN. Herbal medicines and veno-occlusive 

disease in India. Postgraduate Medical J. 

1978;54:511–5. 

38. James LP, Alonso EM, Hynan LS, Hinson JA, 

Davern TJ, Lee WM, et al. Detection of 

acetaminophen protein adducts in children with 



Nabi T et al. Int J Sci Rep. 2019 Apr;5(4):96-102 

                                                             International Journal of Scientific Reports | April 2019 | Vol 5 | Issue 4    Page 102 

acute liver failure of indeterminate cause. Pediatrics. 

2006;118:676–81. 

39. Squires RH, Dhawan A, Alonso E, Narkewicz MR., 

Shneider BL, Baez NR, et al. Intravenous N-

acetylcysteine in pediatric patients with 

nonacetaminophen acute liver failure: A placebo-

controlled clinical trial. Hepatol. 2013;57(4):1542–

9. 

40. Khuroo MS, Datta DV. Budd–Chiari syndrome 

following pregnancy. Report of 16 cases with 

roentgenologic hemodynamic and histologic studies 

of the hepatic outflow tract. Am J Med. 

1980;68:113–21. 

 

 

 

 

 

 

 

 

Cite this article as: Nabi T, Rafiq N, Jamil I. 
Comparative study of etiological profile and 

outcome in acute liver failure. Int J Sci Rep 

2019;5(4):96-102. 


