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Abstract
Background and Aim: The data available on subacute hepatic failure due to hepatitis E
virus is scarce. The aim of this study is to analyze the clinical spectrum and outcome of this
condition.
Methods: This is a retrospective hospital-based study of patients with acute hepatitis E
and subacute hepatic failure from January 2001 to June 2006.
Results: We encountered 12 patients with this condition during the study period. There
were four females and eight males (age 39 � 16). Jaundice and ascites were present in all.
The model for end stage liver disease (MELD) score was 25 � 8. All of them had
normal-sized liver on ultrasonogram. Transjugular liver biopsies were done in nine patients
and revealed extensive bridging, submassive necrosis and cholestasis. Complications
included spontaneous bacterial peritonitis (four) and urinary tract infections (two), renal
failure (three) and encephalopathy (three). The in-hospital mortality was 25% (3/12). The
remaining nine patients left the hospital alive with normalization of liver functions in eight
of them over the next few months.
Conclusion: Subacute hepatic failure caused by hepatitis E is a distinct entity with a better
prognosis compared with the previously published series of subacute hepatic failure. Liver
biopsy is useful to differentiate from hepatitis E virus superinfection on underlying chronic
disease. Poor prognostic factors were female sex, younger age, encephalopathy and per-
sistent renal failure. These patients should be considered for liver transplantation.
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Introduction
Subacute hepatic failure (SAHF) is a distinct clinical condition
characterized by persistent jaundice and features of hepatic dec-
ompensation in the form of ascites and/or encephalopathy within
the fifth to twenty-fourth week after the onset of acute hepatitis in
the absence of pre-existing chronic liver disease.1 Viral hepatitis is
the commonest cause of this condition in India.2 Acute liver failure
(ALF) is classically described as the presence of jaundice compli-
cated by encephalopathy within 4 weeks of onset of jaundice in the
absence of any previous liver disease.1 Acute on chronic liver
failure (ACLF) is characterized by decompensation in the form of
ascites, jaundice or encephalopathy in a patient with evidence of
pre-existing liver disease. There are many arguments that subacute
hepatic failure is essentially acute decompensation of chronic liver
disease due to superimposed viral infections such as hepatitis A
and E.3 There is very little information on hepatitis E-related
SAHF even in the initial publications by Tandon et al.2,4

Methods
We retrospectively analyzed all patients treated in our hospital for
acute hepatitis E infection (HEV) and SAHF from January 2001 to

June 2006. The diagnosis of acute HEV was made when IgM
anti-HEV (Gene Laboratory Diagnostics, Singapore) was positive.
Patients with ascites and/or encephalopathy 4 weeks after the
onset of jaundice were diagnosed to have SAHF when there was
no evidence of underlying chronic liver disease. The exclusion
criteria were as per the recommendations of the International
Association for the Study of Liver Subcommittee on the nomen-
clature of subacute and acute hepatic failure.1 The patients records
were analyzed retrospectively. All other hepatitis viral etiologies
(A, B and C) were ruled out by appropriate serological tests
(HBsAg, IgM anti-HBC, anti-HCV, IgM anti HAV). Similarly,
tests were also done to rule out Wilson’s disease, autoimmune liver
disease and hemochromatosis. There was no history of intake of
any medications prior to the onset of jaundice in these patients. All
the patients had an ultrasonogram of the abdomen. Biochemical
liver function tests, creatinine and prothrombin time were done at
presentation and several points during the course. Model for end
stage liver disease (MELD) score was calculated with serum
creatinine, bilirubin and INR using the online calculator available
at the Mayo clinic website (http://www.mayoclinic.org/gi-rst/
mayomodel7.html). Routine ascitic fluid tests were done. Trans-
jugular liver biopsies were done in nine patients to rule out
underlying chronic liver disease and thus acute on chronic liver
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failure mimicking subacute failure. All biopsies were fixed in 10%
formalin. Sections (4 mm thick) were cut and stained with
hematoxylin–eosin, Foot’s reticulin, periodic acid Schiff with and
without diastase, van Gieson, orcein and Perl’s iron stains.

Results
During the study period of 5.5 years there were 12 cases of SAHF
due to HEV, eight males and four females. None of the women
were pregnant. Age at presentation ranged from 9 to 63 years with
a median of 45 years. Jaundice and ascites were present in all.
Median duration of jaundice prior to presentation was 67.5 days
(range 45–210 days). Median duration of ascites was 19 days
(range 7–180 days). Median interval between onset of ascites and
onset of jaundice was 41 days. The mean MELD � SD score at
admission was 25 � 8.

The liver function tests at admission are shown in the Table 1.

Ultrasonogram

All patients had normal-sized liver on ultrasonogram. The echo
texture was mildly coarse in six patients, which on follow-up scan
in one patient reverted to normal after 10 months. In the remaining
six patients the liver showed normal echoes. In two cases there was
minimal surface irregularity. Spleen was normal in size in five
patients, in the remaining seven there was borderline or mild
enlargement. In one patient the spleen, which was mildly enlarged,
became normal size 10 months later. Portal vein was normal size
in 10 patients and it was mildly dilated in two cases.

In one of those cases, the mildly dilated portal vein became
normal on follow-up scan. Ascitic fluid analysis revealed high
serum ascitic fluid albumin gradient ascites in all.

Gastroscopy

Upper gastrointestinal endoscopy showed small (grade I) esoph-
ageal varices in five cases, no varices in four patients, and was not
done in three patients.

Histopathological findings

Histological features were similar in almost all biopsies with
varying degrees of severity, characterized by focal or extensive
bridging necrosis linking portal–portal, portal–central or central–
central zones in eight cases, as shown in Figure 1; there was one
case with submassive necrosis, as shown in Figure 2. The necrotic
areas showed collagen deposition (eight cases) with fine strands of
lightly stained elastic fibers (seven cases) which were also seen
around ductules and adjacent viable hepatocytes (four cases), as
shown in Figure 3. Mixed inflammatory cell infiltrates composed
of neutrophils and mononuclear inflammatory cells were present
in the portal, necrotic areas and within the parenchyma. Other
features seen were ductular proliferation (eight cases), varying
degrees of cholestasis which include, ductular cholestasis with
inspissated bile in the lumen (eight cases) and hepatocanalicular
cholestasis (nine cases), ballooning of hepatocytes (eight cases),

Table 1 Laboratory parameters of the patients at admission

No. Age
years

Sex Serum bilirubin
mg/dL

AST
IU/L

ALT
IU/L

Albumin
g/dL

PT-INR Creatinine
mg/dL

MELD score

1 32 F 20.0 127 43 1.3 2.18 0.6 22
2 50 M 5.4 417 262 2.1 1.41 1.1 15
3 35 F 47.0 121 68 2.4 1.51 3.0 36
4 49 M 14.0 140 41 1.6 1.70 0.6 17
5 47 M 13.0 297 55 2.5 1.70 0.8 20
6 48 M 11.0 181 77 2.8 1.74 1.1 22
7 9 M 24.0 126 109 2.1 1.87 2.0 29†

8 42 M 8.6 150 47 1.3 2.04 1.6 26
9 52 M 18.0 149 104 2.0 2.20 0.6 21

10 63 M 24.0 159 72 1.8 2.65 1.4 33
11 21 F 15.0 3410 870 2.1 2.66 1.4 31
12 19 F 26.0 690 299 2.2 10.00 0.8 41

†PELD, pediatric end-stage liver disease score.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; MELD, model for end-stage liver disease; PT-INR, prothrombin time – international
normalized ratio.

Figure 1 Subacute hepatic failure 1: shows focal multinucleation of
the hepatocytes, bridging necrosis (arrow) and ductular cholestasis
(hematoxylin–eosin ¥100).
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focal multinucleation/giant cell transformation (three cases), mild
degree of macro- or mixed macro- and microvesicular steatosis
(seven cases) and siderosis (grade I–II in three cases, grade III in
one case).

Liver biopsy was helpful in differentiating from acute HEV
superinfection on underlying chronic liver disease (ACLD).
Biopsy could not be done in three patients, but they had no
evidence of chronic liver disease by history, ultrasonogram or
endoscopy.

Clinical course and outcome

Patients were managed with aggressive supportive care. The hos-
pital stay of these patients ranged from 3 to 38 days with a median

of 8 days. The complications encountered were spontaneous
bacterial peritonitis in four, renal failure persistent (serum
creatinine > 1.5 mg/dL) in two, transient in one, urinary tract
infections in two, hepatic encephalopathy in three, panniculitis and
sepsis in one, orbital cellulitis in one and uncomplicated hospital
course in five patients.

One patient died in hospital and two were discharged in a
terminal condition.

Considered together, the mortality was 3/12 (25%). Only the
patient who died in hospital had both renal failure and hepatic
encephalopathy.

The remaining nine patients left the hospital alive. Seven of
these patients have been documented to have significant reduction
in their prothrombin time international normalized ratio (PT INR)
and near-normal bilirubin within the next 2–3 months. Follow-up
visits ranging from 3 months to 12 months showed normal liver
functions in four of these patients. Out of the two remaining
survivors, one was lost to follow up and the remaining had
improvement in PT INR at discharge. Features noted in patients
with poor outcome were female sex (2/3), younger age (3/3;
9 years, 19 years and 35 years), renal failure and encephalopathy
(1/3) and persistent renal failure (2/3).

Discussion
Subacute hepatic failure is a rare but distinct clinical entity which
has been associated with a poor prognosis in the previous stud-
ies.2,5,6 It is clearly different from acute on chronic liver failure,
where there is underlying chronic liver disease. There are ques-
tions raised by some, especially when a virus like HEV is involved
as HEV infection is very common in tropical countries, as to
whether it is SAHF or ACLF.3 Nevertheless, HEV superinfection
has been shown to produce severe decompensation in patients with
chronic liver disease.7,8

Since there are no data on the occurrence of HEV-related SAHF
and its clinical profile, this retrospective study was planned. Viral
hepatitis is the commonest cause of SAHF. Though earlier reports
mentioned non-A-non-B to be responsible for SAHF in as high as
58% cases, there is no mention of the exact burden of the disease
due to HEV or its outcome.2 The series from Orissa, India looked
only at hepatitis A, B and D as the possible etiological factors and
labeled the ones negative for these viruses (68%) to be non-A-non-
B.6 The earlier series by Gimson et al. also looked only at hepatitis
A and B, Epstein–Barr, herpes simplex and cytomegalovirus as
causative factors.5 Subsequently, Ellis et al. looked at HEV RNA
and hepatitis C virus RNA in 41 patients diagnosed to have late-
onset hepatic failure and found no positive results, though three
patients had evidence of past exposure to HEV as evidenced by
IgG anti HEV.9

The biochemical parameters are not very helpful in the differ-
ential diagnosis of SAHF from ACLF. We found that transjugular
liver biopsy was very useful in supporting the diagnosis of sub-
acute hepatic failure. In fact, to our knowledge, this is the only
series of SAHF with transjugular liver biopsies performed when
patients were alive. In the previous series,2,5,6 most of the histo-
pathological studies were carried out on postmortem biopsies or at
the time of transplantation.9 The histological features were almost
similar to previous reports on SAHF2,4,10 except for the presence of
mild steatosis in some cases. In many biopsies, necrotic zones

Figure 2 Subacute hepatic failure 2: shows submassive necrosis (PAS
¥50).

Figure 3 Subacute hepatic failure 3: shows fine strands of elastic
fibers in the necrotic areas and around ductules. Dark fibers indicate the
original elastic fibers in the portal tract (orcein ¥100).
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showed features of healing with collagenization and fine strands of
elastic fibers.

Our series has some points in common and also differs in certain
points from the earlier data on this disease.2,4,10 No age has been
spared from the effects of HEV-related SAHF. The age in our
study ranged from 9 years to 63 years with a median age of
45 years which is consistent with the findings in previous series of
SAHF. Similarly, renal failure and encephalopathy have been asso-
ciated with poor prognosis in our series also as in previous series.

What is strikingly different is the outcome. Only 3/12 patients,
that is 25%, had an adverse outcome compared with 60–80%
mortality in previous series.2,5,6,10 The mean MELD was quite high
(25) in our patients. Despite this, the favorable outcome was prob-
ably due to the self-limiting nature of HEV infection.

Gimson et al. noted that few of their survivors of SAHF had
persistent histologic changes of chronic active hepatitis requiring
corticosteroids and cirrhosis in one.5 Tandon et al. also have
pointed that all the survivors of SAHF from their series had abnor-
mal liver function tests (LFT) up to a maximum of 2 years.2

The Orissa series also mentions that one of their few survivors
had persistent biochemical abnormalities for as long as 6 months.6

We do not have any follow-up biopsies, but 8/9 survivors have
normalization of LFT and prothrombin time by 2–3 months. This
again may be due to the self-limiting nature of HEV in infection.

The outcome of HEV-related SAHF seems to be more favorable
than HEV superinfection on underlying chronic liver disease. The
first paper on this from our center reported a high mortality of 66%
(6/9) in HEV-related ACLF observed over a year in 2002.7

A continuation of the same study over a period of 5.5 years also
has shown a similar observation with 43% mortality.8 It was during
the same timeframe that HEV-related SAHF was also studied. The
mean MELD � SD (25 � 8) was similar in both HEV-related
SAHF patients as well as ACLF due to HEV. In spite of that, the
better outcome seen in SAHF is very impressive.

In conclusion, subacute hepatic failure caused by hepatitis E is
a distinct entity with a better prognosis compared with the

previously published series of subacute hepatic failure. Liver
biopsy is useful to differentiate from HEV superinfection on
underlying chronic disease. Poor prognostic factors were female
sex, younger age, encephalopathy and persistent renal failure.
These patients should be considered for liver transplantation.
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