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Hepatic failure is defined as the occurrence of the signs or symptoms 
of hepatic encephalopathy in a person with severe acute or chronic 
liver disease. In fulminant hepatic failure, encephalopathy occurs in 
less than 2 weeks of the onset of jaundice.
 
Sub acute hepatic failure (SAHF) had been recognized and reported 
from India in 1982 as a clinical entity which was distinct from fulminant 
and chronic hepatic failure and was characterized by progressive 
or persistent jaundice, 8 weeks after the onset of hepatitis, with 
unequivocal evidence of ascites in the absence of pre-existing liver 
diseases. Various western researchers, by using different names, 
have reported similar clinico-pathological entities.

Definition anD terminology 
Tandon et al 1982 [1],[2] coined the term SAHF and proposed 
that its diagnosis was made on the basis of
1.  Persistence or progressive jaundice, 10 weeks after the 

appearance of icterus in a patient with acute hepatitis.
2.  Development of unequivocal ascites and or encephalopathy, 

10 weeks after the appearance of the icterus.
3. Biochemical evidence of hepatocellular necrosis.
4.  Sub-massive or bridging necrosis on liver biopsy whenever the 

tissue is obtained.
Within the next 4 years, various European, Asian and American 
workers proposed different terms for similar syndromes which 
occurred in patients with acute liver diseases.

Gimson et al (King’s College Group) [1],[3] used the term, Late 
Onset Hepatic Failure (LOHF), when encephalopathy and other 
evidences of hepatic decompensation occurred between 8 to 24 
weeks after the first symptoms of illness. 

Bernau et al [1],[6] preferred the term, Sub-Fulminant Hepatic 
Failure (SFHF), when acute liver failure was complicated by 
encephalopathy, 2 weeks to 3 months after the onset of jaundice. 
An American study (Peleman et al) [1],[7] considered the term 
SAHF when irreversible liver failure developed 8-28 weeks after 
the onset of symptoms in an individual without prior evidence of 
hepatic decompensation.
 
It is clear therefore, that there is an ongoing debate about the 
following points:
1.  Nomenclature of the condition- subacute hepatic failure, late 

onset hepatic failure or sub-fulminant hepatic failure.
2.  Which first symptom (Jaundice or any other non-specific 

symptom of acute illness) should be considered as the starting 
point of the original disease?

3.  What should be the period between the onset of jaundice 
or hepatic illness and the onset of later symptoms which are 
suggestive of SAHF (2 to 12 weeks)?

4.  Last, but not the least, whether ascites or encephalopathy 
should be the symptoms which are suggestive of SAHF.

According to the International symposium on SAHF, March 1993, 
there are several inclusion and exclusion criteria. [8],[9]
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abstract
Subacute hepatic failure (SAHF) had been recognized and 
reported from India in 1982, but until now, there has been 
no precise definition of the disease or the description of its 
nomenclature, clinical and pathological factors, aetiology, 
diagnosis and its management. 
So, we have analyzed all the material which was available for 
over 30 years and have summarized a few points. 
a)  Poor regeneration of hepatocytes is the main pathogenesis of 

this disease.
b)  Viral hepatitis, including hepatitis ‘E’, is the main aetiology  

of SAHF.

c)  Ascites is the cardinal feature of this disease and it occurs in 
the 4th or 5th decade.

d)  Liver biopsy shows submassive or bridging necrosis and 
plasma fibronectin levels are low.

e)  The mortality is upto 70% when treated medically and the 
best available treatment is liver transplantation.

f) Renal failure indicates a bad prognosis.
It can be concluded that it requires further case studies and 
research to define the disease and to describe its nomenclature, 
aetiology, pathogenesis, clinical features, prognostic factors, 
investigation and management in the coming years.
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The liver is the largest organ of the body, weighing 1 to 1.5 kg 
and  representing  1.5  to  2.5%  of  the  lean  body  mass.  A 
majority  of  the  cells  in  the  liver  are  hepatocytes,  which 
constitute  two-thirds  of  the  mass  of  the  liver.  Inflammation  of 
the  hepatocytes  leads  to  hepatitis.  Hepatitis  can  be  caused  by 
drugs and toxic agents as well as by numerous viruses. Hepatitis 
can further be classified into acute and chronic hepatitis.
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According  to  O’Grady  JG  et  al  [4],  LOHF  is  diagnosed 
when  encephalopathy  occurs  later  than  4  weeks  after 
jaundice  and  when  the  cut  off  for  encephalopathy  [5]  is  8 
weeks.
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A) Inclusion Criteria: 
I)  Jaundice persisting for more than 8 weeks after its onset, 

with the development of unequivocal ascites with or without 
encephalopathy.

II) SGPT (ALT) levels twice the upper limit of the normal.
B) Exclusion Criteria: 
I) Presence of dilated biliary radicals on sonography.
II) Evidence of varices larger than Grade-I on endoscopy.
III) Alcoholism.
IV) Chronic renal failure.
V) Kayser Fleischer ring or low ceruloplasmin level.
VI)  Liver biopsy (either ante-mortem or post-mortem); histological 

evidence of established cirrhosis.

aetiology 
The most common aetiology of SAHF is viral hepatitis and its 
incidence ranges from 60 % to 90% of all hepatic diseases. In 
various series, the distribution of different viruses in cases of 
SAHF due to viral hepatitis [10],[11] is shown in [Table/Fig 1].

The role of the hepatitis ‘E’ Virus is yet to be established because 
the prognosis of hepatitis ‘E’ Virus SAHF is very good [12] as 
compared to the prognosis of other viruses, drug toxicities (eg: 
troglitazone) [13] and autoimmune diseases [5] are other causes of 
SAHF. The history of herbal medicines is important, as these drugs 
are used routinely in the Asian sub-continent for the treatment of 
jaundice and it could be a possible aetiological factor.

Pathogenesis 
In viral hepatitis, continuing liver cell necrosis with poor regeneration 
of the liver cells may lead to SAHF. [10] Impaired hepatic 
regeneration may probably be related to age, which explains the 
frequent occurrence of SAHF in the 4th and 5th decades.

In experimental liver injury which was produced by galactosamine, 
submassive hepatic necrosis was prevented by hepatopoietin (a low 
molecular weight peptide which promotes hepatic regenerations) in 
Wister rats. This probably explains the failure of the regeneration of 
hepatocytes as the main pathogenic event in SAHF.

The mechanism of ascites (Lebree et al) [14] in case of SAHF, 
is the increased wedged hepatic venous pressure which is 
secondary to the collapse of the sinusoids, which means that the 
intrahepatic block is the cause of portal hypertension in SAHF 
which leads to ascites.

Pathology
Submassive or bridging necrosis is characteristic of SAHF. Histology 
shows the features of viral hepatitis with bridging necrosis, which 
may be portal to portal, central to central, or portal to central. 
Regenerating activity is conspicuous by its absence. Necrotic 
areas contain a large amount of polymorphonuclear infiltration and 
a significant number of plasma cells.

Other features like the ballooning degeneration of the hepatocytes, 
lobular inflamation, cholestasis and the ductal proliferation of the 
bile ducts can be seen.

clinical features
Age: SAHF is commonly encountered in the 4th and 5th decades; 
less than 2% patients were below the age of 20 years in a series 
of patients in Delhi. Other researchers who have described 
comparable entities under different terminologies as LOHF, SFHF, 
impaired regeneration syndrome and subacute hepatic necrosis, 
have observed a similar preponderance. The only exception was 
a report from USA where the mean age of the patients with SAHF, 
who underwent liver transplantation, was 28.7. A series from 
Vellore (TamilNadu) reported 32 cases with SAHF, with a mean age 
of 36±15 years.

Jaundice and ascites were the cardinal features and encephalopathy 
was the terminal event. [Table/Fig 2].

The main clinical difference in FHF and SAHF was the slower 
tempo of the illness with ascites as a major manifestation in SAHF, 
in contrast to the rapid progression to encephalopathy in patients 
of FHF. Cerebral oedema was present in 80 to 100 % of the cases 
of FHF and was uncommon in SAHF (Gimson et al – 9%) [3] 

Hepatomegaly was present in 40 to 60 % and splenomegaly was 
present in 10 to 30 % of the SAHF cases. Other clinical features like 
nausea, vomiting, abdominal pain, and fever have been reported 
in 20 to 80 % of the cases. Cerebral oedema was uncommon in 
patients with SAHF as compared to FHF and renal failure and SBP 
occurred more in SAHF cases. The incidence of bacteraemia, sepsis 
and GI bleeding was similar in acute and subacute hepatic failure 
cases. When these cases were treated medically, the mortality 
ranged from 70 to 90 %. Renal failure accounted for upto 50 % 
deaths, while GI bleeding and infection accounted for 30% of the 
deaths. All the survious developed chronic liver diseases within1 to 
2 years. [Table/Fig 3].

Name of Virus Shah.et al D.Amarapurkar.
et al

U.Zacharisah.
et al

[Table/Fig 1]: Distribution of different viruses in cases of SAHF due to 
viral hepatitis

Shah et 
al [8]

Tandon  
et al [2]

Gimson  
et al [3]

U.Zacharisah 
et al [11]

Jaundice 100% 100% 100% 100% 100%

Ascites 80% 80% 60% 100% 100%

Encephalopathy 40% 60% 80% 31% 27%

[Table/Fig 2]: Distribution of Clinical features of Sub acute hepatic 
failure in various studies

Shah et al [8] Tandon et al [2] Gimson et al [3]

GI Bleed 10% 20% 40%

Renal Faliure 30% 40% 50%

Infection 10% 10% 15%

[Table/Fig 3]: Complications of Sub acute hepatic failure in  
various studies

‘A’ Virus 00 04% 03%

‘B’ Virus 18 34% 19%

‘C’ Virus 17 58% 00%

‘D’ Virus 00 04% 00%

‘E’ Virus 00 00% 16% Pruti HS  
et al [15]

Hepatopoietin has a trophic and an intiogenetic effect on 
hepatocytes and multiple cell lines. (The levels of hepatopoietin, 
measured by ELISA, are elevated both in fulminant and chronic liver 
diseases as compared to those in the normal controls). No data on 
the hepatopoietin levels in SAHF is available as yet.
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investigations

The prothrombin time was markedly prolonged [8]
  S. Albumin levels were also decreased mildly. (In the Naik et al 

series, the mean Albumin level was 3.0 gm / dl)
 Ascitic fluid was transudative in nature,
  The coagulation factors II, V, VII, IX and X were decreased below 

50% of the normal. The estimation of the factor 5 levels was 
shown to have a diagnostic, prognostic and therapeutic role in 
SAHF according to some series [8]. 

  The plasma fibronectin concentration was significantly low in 
SAHF cases as compared to the normal and uncomplicated 
acute viral hepatitis cases. [10],[16]. This may be the cause for 
impaired kupffer cell function and the consequent susceptibility 
to endotoxaemia and bacterial infections. The opsonisation 
activity was markedly impaired and it correlated well with 
secondary infections.

 Serum alpha fetoprotein levels were normal or low.
 Liver biopsy showed sub-massive or bridging necrosis.

management
Aims of therapy
Logically, the therapeutic formulations should be based on 
pathogenesis. Based on the available information about the 
pathogenesis, the desired therapeutic aims of SAHF are [8]: 

I) Control of liver cell necrosis.
II) Acceleration of liver cell regeneration.
III) Replacement of necrosed liver tissue.
IV) Supportive therapy for liver failure.

I) Control of liver cell necrosis:
Today, at present, there are no standard drugs to prevent liver cell 
necrosis. Many controlled trials have shown that corticosteroids 
are not useful in FHF cases and that it is same for SAHF also. 
The role of other immunomodulators have not been studied in 
SAHF cases. The role of interferons was proved in case of chronic 
hepatitis and these did not show any good results in FHF. The role 
of these drugs in SAHF has to be studied. The role of antivirals like 
acyclovir, adenosine arabinose and interleukins is yet to be studied. 
The available studies do not [8],[18] show any good results with any 
of the drugs.

II) Therapy to accelerate liver cell regeneration:
There is no effective treatment for liver cell regeneration as yet. 
This is because we still do not know about the specific hepatocyte 
growth factors and the “Stem cells” which possibly repopulate the 
liver after massive hepatic necrosis.

ProstaglanDins
In one series, Sinclair et al[19] treated 17 patients with FHF and 
SAHF by PGE-1 at a rate of 0.2 to 0.6 microgram / kg / h, for 
upto 28 days. Two of these patients underwent liver transplantation 

and 12 of the remainder (80%) survived. But the other two series 
failed to reproduce the same amount of results. These drugs 
acted by maintaining the integrity of the micro vascular circulation 
and cytoprotection. So, the role of prostaglandins is yet to be 
established [8]. 

hePatocyte groWth factors
Historically, there are two main theories for the growth factor 
control of hepatic regeneration. The first is that the reduction in 
the liver mass stimulated the production of positive growth factors 
and the second theory is that the normal liver mass decreases the 
local inhibitor and that the liver starts to regenerate until the normal 
inhibitor tone is restored. [17] Now, a recent theory has combined 
both these theories and has suggested that it is a complex 
interaction between stimulatory and inhibitor influences on growth.

Hepatocyte growth factors are capable of inducing hepatocyte 
replication by inducing the synthesis of DNA in hepatocytes. 
However, these are not organ specific. Epidermal growth factor 
(EGF), insulin, glucagon, norephinephrine, hepatocyte growth 
factor (HGF) and transforming growth factor (Alpha and Beta) are 
the known growth factors. EGF is the growth factor for several 
epithelial tissues and it induces DNA synthesis in hepatocytes. 
Its activity (in vivo) is markedly increased by the actions of Insulin 
and glucagon.

In one series, insulin and glucagon had promoted liver regeneration, 
but the results were not satisfactory in other series. So, the role of 
these hormones needs to be further evaluated in SAHF.

Transforming growth factor alpha and beta are stimulators and 
inhibitors respectively in the DNA synthesis of hepatocytes. TGF 
alpha has a 30 to 40 % sequence homology with EGF and can also 
bind to the EGF receptor and initiate hepatocyte replication. TGF 
alpha is more potent than EGF.

Recently, the hepatocyte growth factor (HGF) (hepatotrophin, 
probably identical with hepatopoietin A) was identified and it was 
found to be specific for hepatocytes. The non-parenchymal cells of 
the liver secrete it. So, further research on these factors can help 
us to treat SAHF by regenerating the liver cells.

(iii) Replacement of necrosed liver tissue:
(a) Liver support systems and bio-artificial liver [8]:
Now- a -days – the ex vivo linear support which is generated by 
developing the bio-artificial liver, is becoming a reality. Now, two 
such devices are being used in clinical evaluation.
  One- this uses pig hepatocytes and is perfused with the plasma 

by a technique which is similar to plasmapheresis.
 Second - extra-corporeal liver assist device (EALD).

The EALD is still in the stages of early development and it may 
be useful. This device uses C-3A hepatoblastoma cells which are 
grown in hallow fiber cartridges. When EALD is used, blood passes 
through the porous channels between the cell chambers and the 
removal of bilirubin and the synthesis of S. albumin with the clotting 
factors is observed.

The device which is used currently contains 200 gm of hepatocytes 
as compared to 2000 gm of hepatocytes in normal adult liver . 
However, there are no accessory cells such as the bile duct 
epithelial cells, the kupffer cells and the endothelial cells which 
contribute substantially to the function of the liver. In recent reports 

Shah et al [8] Tandon et al [2] Gimson et al [3]

S.Bilirubin 16 17 16

SGPT 200 150 250

[Table/Fig 4]: Liver function tests Sub acute hepatic failure in  
various studies

Liver function tests suggested hepatocellular necrosis. 
Predominantly, conjugated S.Bilirubin was elevated, SGPT levels
 were increased, but they did not rise above 6 times the normal [8]
 [Table/Fig 4].
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from several, small, uncontrolled studies, these devices were found 
to improve encephalopathy, intracranial pressure and several 
biochemical measures. But controlled trails are needed and these 
will act as a bridge to transplantation in several patients.

(b) Liver transplantation:
The curative treatment for FHF is orthotopic liver transplantation 
and survival rates of 50 to 70 % have been reported. It may prove 
to be useful in SAHF, but some points have to be noted here. 
One exact status of viral replication is not known in SAHF and it is 
difficult to assess the chances of the recurrence of viral replication 
in transplanted livers.

Further, at least 20 to 30 % of the patients with SAHF do survive 
the illness. Until the prognostic factors are known, it would be 
difficult to predict as to which patient would die and which one 
would benefit from transplantation.
  
U.Zachriah et al[11], concluded from their study, that the worsening 
renal failure in hospitals could be used as markers for liver 
transplantation. In a study by Bruno et al [18] the survival rate after 
transplantation was found to be 75%. Selection criteria for liver 
transplantation is same as for fulminant hepatic failure, example 
the Kings or the Clichy criteria which are used in Berne for LOHF: 

 Factor V < 20 % in patients who were less than 30 years old.
 Factor V < 30 % in patients who were more than 30 years old.

At some centers, auxiliary liver transplantation is suggested for FHF/
LOHF, in which the native liver has to be left in place. Such patients 
have a survival rate of 65 %; in these series, the native liver was found 
to recover its function by 70 to 80 %, thus allowing the discontinuation 
of immunosuppression. The long-term effect of immunosuppression 
in these patients is not known. So, the available information indicates 
that liver transplantation is one of the best available treatments for 
SAHF and that it needs thorough evaluation.

(c) Hepatocyte transplantation:
This is one of the most important things that have emerged in the field 
of hepatology. Here, hepatocytes which were transplanted on the 
spleen were shown to survive for more than one year, they showed 
sinusoidal structures and bile canaliculli and possessed several liver 
specific enzymes. Thus, this procedure is a potential replacement 
for a more complex and expensive liver transplantation.

(iv) Supportive therapy:
The patients should be admitted to the ICU, with the maintenance 
of nutrition by either the oral or the parenteral route (about 1500 
Kcal with low sodium diet). Fluid and electrolyte balance is a must. 
Diuretic therapy with spiralanolactone and frusemide may be 

useful. Complications like GI bleeding, infections and hepatorenal 
syndrome should be treated.

conclusion
Further case studies and research regarding the definition, 
nomenclature, aetiology, pathogenesis, clinical features, prognostic 
factors, investigation and the management of this disease is 
essential in future.
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