
Introduction
Nonalcoholic steatohepatitis (NASH) is an
underdiagnosed liver disease which is characterized
by the histological features of steatohepatitis in the
absence of significant alcohol consumption.1,2

Generally it is mild and slowly progressive but may
eventually develop into cirrhosis and hepatocellular
carcinoma.1,3 It is highly prevalent among
individuals who are obese and have type 2 diabetes
mellitus with metabolic syndrome. Insulin resistance,
is the main mechanism of underlying metabolic
syndrome and NASH, which is significantly higher
in patients with HCV-related chronic hepatitis than
in patients with HBV-related chronic liver disease.4

Nonalcoholic fatty liver (NAFL) is a precursor of
NASH and is the main cause of elevated serum liver
enzymes among the general population.1 Ludwig
first described the pathology of NASH, characterised
by macrovesicular steatosis, hepato- cellular
ballooning and mild lobular inflammation with
scattered polymorphonuclear leucocytes and
monocytes, perisinusoidal or pericellular
(chickenwire) fibrosis particular in acinar zone with
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occasional Mallory Bodies.1 A liver biopsy is required
for its diagnosis as ultrasonography often misses the
hepatic steatosis. Serum aminotransferases are
elevated in most patients with NASH and they may
have some degree of hepatomegaly but normal liver
enzymes and a normal liver size do not exclude the
diagnosis. Persistently elevated liver enzymes in
target groups, such as obese persons, patients with
type 2 diabetes mellitus, the level of suspicion should
be raised for the frequent diagnosis of NASH.1

Case Report
A 32 years old obese man presented to our institution
with persistently elevated ALT and AST for two
years. He was diagnosed as a case of chronic hepatitis
caused by HBV infection and was treated with
Lamivudine for two years. Though his HBV DNA
load became negative, serum ALT and AST did not
normalize. Review of systems raveled no significant
symptoms and there was no significant past medical
history and family history regarding the illness.

On examination his BMI was 29.8 Kg/m2 and there
is no other abnormality. On investigation, Complete
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blood count and Blood film revels, WBC – 12 X 109 /
L with a PMN predominance of 72%, Hematocrit –
43%, Platelets – 287 X 109 /L, ESR – 20 mm/1st Hr,
Hb (Cyn. Meth.) – 10.6 g/dl, PBF: RBC – Normocytic
and normochromic , WBC – Mature   with Neutrophil
Leukocytosis , Plateletes – normal. Urinalysis is
negative for ketone bodies, protein or red cells. LFT
shows, S.Bilirubin  0.8 mg/dl, ALT(SGPT) – 87 U/L,
AST – 102 U/L, Prothrombin time – 12.0 sec ( control
12 sec ), S. Total protein – 8.8 gm/dl, S. Albumin –
4.8 gm/dl, S. Globulin – 3.0 gm/dl and S. AG ratio –
1.6 : 1. HBsAg was positive amd anti HCV Ab is
negative. HBeAg was negative and HBV DNA load
was 1.4x103 copies/ml.  Fasting blood glucose is 4.44
mmol/L and 2 hours after breakfast is 6.23 mmol/L.
Fasting lipid profile shows S. Total Cholesterol – 4.81
mmol/L, S. HDL – 0.98 mmol/L, S. LDL – 2.95 mmol/
L and S. TG – 2.62 mmol/L. USG of whole abdomen
shows normal liver size with homogenous
paranchymal echo. Chest radiograph was normal.
ECG and echocardiogram is within normal limit.
Endoscopy of upper GIT is normal. Liver biopsy
shows preservation of lobular architecture. Moderate
steatosis consisting of both macro and micro-vesicular
type, predominantly macrovesicular is present.
Occasional hepatocytes show ballooning
degeneration. Mild degree of lobular inflammation
is present. The portal tract contains a small number
of chronic inflammatory cells. No evidence of
piecemeal necrosis or bridging fibrosis is noted.

Discussion
Nonalcoholic steatohepatitis (NASH) is a severe form
of nonalcoholic fatty liver disease (NAFLD).3 NAFL
is a benign and reversible condition characterised
by steatosis without inflammation or fibrosis
although necroinflammation and some degree of
pericellular fibrosis is seen in 20% of cases in liver
histology. This is called nonalcoholic steatohepatitis
(NASH) the precursor of which is NAFL. 20% of
NASH progresses to cirrhosis. To complete the
terminology, both NAFL and NASH are called
nonalcoholic fatty liver diseases (NAFLD).1

The aetiological risk factors for NASH are many.
These include presence of family history of
dyslipidaemia and cryptogenic cirrhosis, morbid
obesity and hepatotoxic alcohol consumption.5 There
is association between pituitary dysfunction and
NASH has been described in patients with
hypopituitarism.6 It is closely linked to nutrition

possibly high-fructose corn syrup consumption and
consumption of certain types of fats. In certain
underdeveloped countries, industrial toxins may play
a role in NASH by proinflammatory cytokines and
oxidative stress, and there is increasing interest in
the potential interaction of industrial toxins and
nutrients.7  Some drugs may also cause NASH which
includes oral hypoglycemic agents, lipid lowering
agents, antihypertensives, and antiobesity
medication with well-recognized hepatotoxicity.8

NASH may also develop in myeloproliferative
disorder like chronic neutrophilic leukemia by
infiltration of abnormal leukemic cells in the liver.9

Different cases illustrate the concepts of overlapping
aetiologies of NASH like hepatitis C, diabetes and
lipodystrophy. The relationships between cryptogenic
cirrhosis, familial cirrhosis, non-alcoholic fatty liver
disease and hepatocellular carcinoma; familial
hypobetalipoproteinaemia as an aetiology of
steatohepatitis have also been described.5 Some
reports showed that, sex and age, diabetes and BMI
were independent risk factors for more severe liver
fibrosis in HCV-positive patients, whereas they were
not associated with the severity of liver fibrosis in
HBV subjects.4

In the pathogenesis of NASH two steps or ‘hits’ is
recognized. Fat accumulation in the liver is the ‘first
hit’. Free fatty acids are taken up in the hepatocytes
where they are either metabolised via peroxisomal
or mitochondrial-oxidation or stored as triglycerides.
VLDL is the rate-determining step in triglyceride
export from the liver. In NASH its synthesis is
decreased. The insulin-resistant state favours
lipolysis in the adipose tissues, FFA synthesis and
lipogenesis in the liver. The net result is hepatic fat
accumulation. Reactive oxygen species (ROS) and
inflammation represent the ‘second hit’. Continuous
and superfluous FFA oxidation causes the generation
of ROS in excess with oxidant stress as a result.
Cytokines are produced in hepatocytes as well as in
Kupffer cells. TGF stimulates hepatic stellate cells
to produce collagen and cause liver fibrosis, in
addition these cells transform into myofibroblasts
with more collagen formation and an increase of
intrahepatic vascular resistance and portal
hypertension. Chemokines attract monocytes and
neutrophils with inflammation, more oxidant stress,
hepatocellular apoptosis and injury as a result.1

Conditions with bacterial overgrowth such as
jejunoileal bypass cause NASH which suggests that
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intestinal dysmotility and bacterial overgrowth of
the small intestine may also contribute to NASH. It
can be hypothesised that lipohilic endotoxins from
the gut may accumulate in the fat of hepatocytes
from where they are slowly but continuously released
which stimulates Kupffer cells to produce TNF,
interleukin 1 and 6 and the profibrotic cytokine TGF
and TGF transforms the hepatic stellate cells into
collagen-producing myofibroblasts. In addition,
monocytes and neutrophils are attracted by
chemokines and increases the oxidative stress and
cell injury.1

Adiponectin (a hormone produced by peripheral
adipose tissue) deficiency may be important in the
development of NASH. Adiponectin increases fatty
acid oxidation thereby decreasing the hepatic
triglyceride content and ameliorating insulin
resistance. Other studies also show that adiponectin
decreases necrosis and inflammation in the liver. In
NASH, adiponectin production is decreased and the
liver is vulnerable to the action of cytokines and ROS
in the absence of this protective factor.1

NASH is commonly accompanied with diabetes
mellitus (especially type II), obesity and
hyperlipidemia.10 Liver biopsy is required for the
diagnosis of NASH as it is an underdiagnosed disease.
Most patients with NASH have elevated serum
aminotransferases and diagnostic imaging like
ultrasonography often misses the steatohepatitis .1

It may be accompanied with other causes of hepatitis
like HBV and HCV chronic hepatitis. FibroScan
replaces the liver biopsy in the evaluation of patients
with chronic hepatitis B or C, but important
additional liver disease like non-alcoholic
steatohepatitis or hepatic steatosis might be missed,
in the majority of these cases. So liver biopsy should
be considered in patients with chronic hepatitis B or
C having elevated liver enzyme and who are obese
with type 2 diabetes mellitus and who are on total
parenteral nutrition.1,11 Magnetic resonance proton
spectroscopy of the liver may be a noninvasive
procedure to detect and quantify liver fat.1 High-
sensitivity CRP(hs-CRP) concentration may be a
promising biomarker for screening of NASH as it is
positive in higher concentration in patients with more
active form of NASH than those with quiescent form
of NASH.12

Features found in biopsy specimen are steatosis,
polymorphonuclear lobular inflammation, ballooning

degeneration, hyaline- Mallory bodies and cirrhosis.
Although NASH may coexist with other chronic liver
diseases including drug induced liver disease, chronic
viral hepatitis, and metabolic and autoimmune liver
diseases, it is important to rule out them to establish
the diagnosis of NASH.10 Liver histopathology is very
similar in alcoholic liver disease and NASH.
Cholestasis, central-central and central-portal
bridging necrosis frequently occurs in alcoholic liver
disease but is uncommon in NASH. All features of
NASH may be present in hepatitis C. Ballooning
degeneration, Mallory’s hyaline and fibrosis are
discriminating features of progressive NASH, but in
hepatitis C the inflammation and fibrosis are mainly
localized in the portal or periportal areas.1

There is no definite treatment for NASH and
therapeutic measures are taken to reduce the risk
factors of NASH by using hepatocellular protective
agents.10 Because NASH has the potential to
progress to cirrhosis, treatment of NASH is
considered in patients with more advanced disease
on biopsy.13 The measures include weight reduction,
treating hyperinsulinemia and diabetes, control of
hypertriglyceridemia and leptin.10 Lifestyle
adjustments should be tried first: which include
weight reducing diets with polyunsaturated fatty
acids and programmed exercise. Excercise diverts
the fatty acids away from the liver to be metabolised
in the muscles and it decreases insulin resistance.
Polyunsaturated fatty acids stimulate PPARa and
repress the sterol regulatory element-binding protein
SREBP-1 which reduced both hepatic steatosis and
insulin resistance.1 Gradual weight loss and exercise
have significant decreases in ALT and AST levels
with improvement of steatosis and fibrosis in NASH
patients but rapid weight loss particularly with
bariatric surgery, may acutely worsen NASH. Weight
loss should be approximately 1 to 2 lb (0.45 to 0.90
kg) per week.13

Drug therapy includes anti-inflammatory,
antioxidative, cytoprotective and lipolytic agents but
none have been shown to be very effective. They
should aim at several levels and it is unlikely that a
single drug could do the job, for example
supplementation with vitamin E is ineffective but
vitamin E in combination with vitamin C has shown
to reduce fibrosis.1 Treatment of insulin resistance
has improved disease-oriented outcomes in patients
with NASH and current trials focus on drugs that

A 32-year-old obese male with prolonged increased transaminase level associated with NASH JM Vol. 11, No. 1

92



increase insulin sensitivity.1,13 Patients with NASH
who did not have diabetes and received metformin
had significant reductions in AST and ALT levels
and decreased hepatic steatosis.13 The
thiazolidinediones are PPARg ligand and have a
direct effect on PPARg in hepatic stellate cells which
retards collagen synthesis and fibrosis both in liver.1

Rosiglitazone improves steatosis and fibrosis, reduce
AST, ALT levels and necroinflammatory score, but
associated with an undesirable weight gain.1,13

Pioglitazone caused significant decreases in ALT,
AST, insulin, and C-peptide levels; steatosis
decreased and liver histology improved.13

Medications for treating hyperlipidemia like
atorvastatin and pravastatin on patients with NASH
showed improvement in liver histology and liver
enzymes, but there is no evidence that improving
biochemical measures reduces morbidity or mortality
rates.13  If a drug is suspected as a cause of NASH, it
is probably prudent to stop this medication.8 Drugs
that stimulate adiponectin release from adipose
tissue and drugs that stimulate b-oxidation in muscle,
may be used for treatment of NASH and is a
promising field for future research.1 Finally,
decompensated NASH-related cirrhosis is an
indication for liver transplantation.1

Conclusion
Non-alcoholic steatohepatitis (NASH) is a disease of
unknown origin characterized histologically by fatty
infiltration with ballooning degeneration and with
lesions similar to alcoholic hepatitis and sinusoidal
fibrosis, polymorphonuclear infiltration with or
without Mallory hyaline. NASH is frequently
associated with disorders such as insulin resistance,
obesity, type 2 diabetes mellitus, hyperlipidemia,
protein-calorie malnutrition, and jejeunoileal bypass
surgery. In the evaluation of patients with chronic
hepatitis B or C not responding to standard antiviral
therapy, important additional liver disease might be
thought before thinking resistance to antiviral drugs.
In the majority of these cases non-alcoholic
steatohepatitis or hepatic steatosis is being missed.
Therefore a liver biopsy should still be considered in
a patient presenting with chronic hepatitis B or C
with persistently elevated liver enzymes despite
treatment, as NASH can progress to cirrhosis and
hepatic failure. Furthermore understanding the
importance of a potentially serious and life-
threatening disease, clinicians should be aware of

the possibility that prolonged liver enzyme
abnormalities in chronic hepatitis might be associated
with non-alcoholic steatohepatitis.
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