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Abstract: Alcoholic liver disease (ALD) and non-alcoholic fatty liver disease (NAFLD) are commonest
causes of chronic liver disease in developing as well as developed countries. Their incidence has increased
due to widespread easy availability of alcohol and sedentary life style of people. NAFLD is a spectrum which
includes fatty liver (NAFL) which is considered benign disease, steatohepatitis (NASH) which indicates
ongoing injury to liver and cirrhosis of liver. Similarly, ALD spectrum comprises simple steatosis, alcoholic
hepatitis, and cirrhosis and its complications. Most of the time there is significant overlap between these
diseases and clinical presentation depends upon the stage of liver disease. Most of the NAFLD patients are
asymptomatic and diagnosed to have fatty liver while undergoing routine health check up. ALD requires
significant history of alcohol intake which is supportive by radiological and biochemical tests. In both
NAFLD and ALD patients, liver enzymes are seldom raised beyond five times the upper limit of normal.
Liver biopsy is required for diagnosis of NASH as it is a histological diagnosis and sometimes in alcoholic
hepatitis for confirmation if diagnosis is in doubt. Non-invasive markers and prognostic scores have been
developed for avoiding liver biopsy in assessment and treatment response of NASH and alcoholic hepatitis
patients.
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Alcoholic (ALD) and non-alcoholic (NAFLD) liver disease
are one of commonest etiologies of chronic liver disease all
over the world (1,2). Easy accessibility to food and sedentary
life style has led to obesity and associated problems in
many countries. Alcohol consumption has increased in all
countries which have led to increased morbidity, hospital
admission and mortality from ALD. NAFLD spectrum
includes fatty liver (NAFL), steatohepatitis (NASH) and
cirrhosis. Similarly, ALD spectrum includes simple steatosis,
alcoholic hepatitis (AH), combination of AH and cirrhosis
and cirrhosis. These pathologic processes often overlap
in NAFL and ALD. This review highlights the clinical
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spectrum and diagnosis of ALD and NAFLD (3,4).

ALD

The diagnosis of ALD is made based on reliable history
of significant alcohol intake, clinical examination and
laboratory features suggestive of significant alcohol intake.
Definition of one standard alcoholic drink is any alcoholic
beverage that contains 14 g of alcohol. In men consuming
more than 4 standard drinks in any single day (or more than
14 drinks per week) is considered significant alcohol intake,
similarly in women more than 3 standard drinks in any
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single day (or more than 7 drinks per week) is considered
significant to cause alcohol-related problems (3).

However reliable history of significant alcohol intake
is clinically challenging in many patients and making a
diagnosis of ALD need assessment by screening tools and
laboratory tests. Several screening tools are available that
are validated in many studies and can be easily administered
during a clinical visit are available to identify patients at
risk for alcohol abuse. Off the many tools available alcohol
use disorders identification test (AUDIT), AUDIT-
consumption (AUDIT-C) and single question screening
tool are the common screening tools in primary care setting.
AUDIT is the most widely studied for detecting alcohol use
disorders by many physicians (5,6).

No single laboratory or imaging study can confirm the
diagnosis of ALD. A detailed history from relatives is crucial
in suspecting liver disease due to alcohol. Furthermore,
in the initial stages of disease most of the patients are
completely asymptomatic, have no clinical signs of liver
disease or early cirrhosis and these patients also have normal
or slightly raised liver enzymes. Alcoholic patients may have
co-existing risk factors for NAFLD such as obesity, diabetes
and hepatitis C in patients with ALD. In these patients,
significant amount of alcohol varies as even smaller amount
of alcohol can cause significant liver injury (7,8).

In outpatient or inpatient department a diagnosis of
ALD should be suspected in patients with a significant
alcohol abuse who present with abnormal serum
transaminases, level of aspartate aminotransferase (AST)
which is greater than that of alanine aminotransferase (ALT),
clinical finding of hepatomegaly with signs of chronic
liver disease, and radiological evidence of liver steatosis or
fibrosis/cirrhosis. Liver biopsy if done shows macrovesicular
steatosis, fibrosis or cirrhosis or combination of these

findings (3).

Liver enzymes in the diagnosis of ALD

Liver enzymes are not very useful for the diagnosis of
patients with ALD as liver enzymes may or may not be
elevated and the elevation does not correlate with severity
of disease. However, the pattern of elevation is helpful
in making a diagnosis of liver injury due to alcohol as
AST is typically two to three times greater than ALT in
these patients. Majority of times the levels of AST and
ALT will not increase 5 times the upper level of normal
and in any patient if liver enzymes level are more than
8-10 times the upper level of normal a second diagnosis
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should be considered (3,9). Another clue to diagnosis is
elevated serum gamma-glutamyltranspeptidase (GGT)
which is more than serum alkaline phosphatase level. If
a patient has low serum albumin, low platelet and high
prothrombin time then advanced fibrosis or cirrhosis need
to be considered. However, it is pertinent to exclude other
etiologies before making a definitive diagnosis of ALD, and
relevant tests to exclude chronic viral hepatitis (hepatitis B
and C), autoimmune hepatitis, hemochromatosis, Wilson
disease and drug related hepatotoxicity be done. When the
diagnosis is unclear, a liver biopsy may be considered to
exclude other causes of liver disease.

Common bematological finding

Common findings include low platelet count, anemia with
high mean corpuscular volume (MCV), low lymphocyte
with raised neutrophil count, elevated erythrocyte
sedimentation rate and an elevated prothrombin time
(international normalised ration, INR). Elevated INR with
low albumin suggests advanced liver disease. Patients with
ALD frequently have evidence of iron overload which
is reflected by elevated serum iron indices (ferritin and
transferrin saturation) (10). Many biochemical markers
have been evaluated for chronic alcohol consumption in
these patients and include serum GGT, AST/ALT ratio,
MCYV and carbohydrate-deficient transferrin (CDT). CDT
combined with GGT has sensitivity of about 80-90% in
identifying patients with alcohol abuse. However, CDT
levels may be fallacious with increasing disease severity
and active smoking (11). Newer biomarkers such as ethyl
glucuronide (metabolites of alcohol) can identify alcohol use
up to 3—4 days after the last alcohol drink (12). However,
till date no single biomarker has both high sensitivity
and specificity for detecting chronic alcohol abuse. But
a combination of markers may provide better diagnostic
yield in the diagnosis for example, CDT in combination
with other biomarker like GGT and/or MCV, improves
sensitivity significantly (13,14).

Role of liver biopsy in diagnosis of spectrum of ALD

Liver biopsy is not necessary for the diagnosis of ALD
except when other concomitant diseases are associated
like viral disease or NAFLD or diagnosis in doubt due
to unreliable history and laboratory findings. Significant
history of alcohol intake along with radiological,
biochemical and clinical findings are sufficient for diagnosis
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Table 1 Clinical, biochemical and Imaging in alcoholic liver disease

Page 3 of 10

Spectrum  Clinical features Imaging Laboratory findings
Alcoholic Asymptomatic or RUQ discomfort USG: abdomen shows hyperechoic Normal liver function test or
fatty liver texture if fat content >30% slightly elevated liver enzymes
AST, ALT i i
Hepatomegaly on examination CT abdomen: LAI can be used for (AST, an(,j GGT) and imaging
. shows fatty liver
assessment of liver fat
MRI abdomen: in and out of phase for fat
for detecting hepatic steatosis
Transient elastography with CAP is
emerging imaging
Alcoholic Combination of these symptoms and signs: More of clinical diagnosis Raised serum bilirubin >3 mg%
hepatitis Jf'a\undlce, loss gf appetite, RUQ pain or Ultrasound abdomen/CT abdomen/MRI  Raised AST/ALT >3-5 times
discomfort, ascites, muscle weakness, . ) . .
. . shows features of alcoholic fatty liver ULN with raised GGT
confusion, pedal edema, petechial spots and and/or cirrhosis with or without ascites
sometimes fever, hepatomegaly which may be Elevated INR
tender
Cirrhosis May be totally asymptomatic in compensated =~ USG: coarsened echo pattern and Normal to borderline elevated
without cirrhosis or anorexia, weight loss, fatigue, nodularity of liver liver enzymes with low albumin
Icoholi | , ites, i t , infertility, . .
aico 9.‘0 muscie cramps .aSCI ©s, Impotence, Intertlily CT and MRI abdomen: are highly Normal to high INR
hepatitis loss of pubic hairs, palmer erythema and pedal ) . )
. . . predictable for cirrhosis and any
edema. Jaundice and ascites may be present in ) . .
) o . associated liver lesion
decompensated disease. Firm liver which may
feel nodular Transient elastography to assess liver Low platelet count
stiffness and response to treatment
Elevated bilirubin level
Cirrhosis Severe anorexia, weight loss, fatigue, muscle USG/CT: triple phase/MRI: triple phase Elevated bilirubin (>3-5 mg%)
with cramps, ascites, palmer erythema and pedal for assessment of liver cirrhosis and liver raised AST/ALT and ratio is <2.
alcoholic edema. Jaundice and moderate to tense SOL High INR with low hemoglobulin,
hepatitis ascites are present in majority of the patients. albumin and platelet count

Firm liver which is non tender

RUQ, right upper quadrant; USG, ultrasonography; CT, computed tomography; LAI, liver attenuation index; MRI, magnetic resonance
imaging; CAP, controlled attenuation parameter; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-
glutamyltranspeptidase; ULN, upper limit of normal; INR, international normalised ration; SOL, space occupying lesions.

of ALD. Van Ness er al. (15) evaluated patients with raised
liver enzymes and biopsy was done in them. Clinical
findings and history of significant alcohol use have been
found to be comparable to liver biopsy for the diagnosis of
ALD with sensitivity of 91% and specificity of 97% (15).
AH is categorised in three terminologies. Definite AH
is diagnosed on the basis of compatible clinical diagnosis
and liver biopsy confirming the diagnosis; probable AH
is defined as compatible clinical symptoms in absence of
any confounding serology for another concomitant disease
but without any liver biopsy and possible AH is defined as
clinically suspicious for AH, presence of any confounding
factors such as positive serology for virus, ischemic
hepatitis, possible drug-induced liver injury, or uncertain
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alcohol abuse. It is proposed that patients with possible AH
should undergo liver biopsy to confirm the diagnosis for any
definitive pharmacologic interventions like steroids (3,16).
ALD is a broad spectrum of disease and it can range
from totally asymptomatic disease (as fatty liver) to AH
and advanced ALD which includes complications of
cirrhosis like jaundice, ascites, variceal bleeding, hepatic
encephalopathy, and hepatocellular carcinoma (HCC).
Clinical features of ALD will vary according to disease
severity in patient and is tabulated in 7able 1. Amount and
pattern of alcohol intake strongly influences the clinical
outcome of the patients. The clinical course of ALD
is strongly influenced by alcohol abstinence and total
abstinence is recommended at all stages of ALD (17). Even
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patients with decompensated cirrhosis have poor prognosis
in those who continue to take alcohol compared to those
who abstain from alcohol Most of the patients show
frequent overlap of clinical and pathologic findings of ALD.

Hepatic steatosis (HS) (fatty liver)

Fatty liver is a common finding in two third of heavy
alcohol drinkers and it can be assessed radiologically as
early as 7 days of initial alcohol consumption of more than
4 standard drinks per day (18). Fatty liver is asymptomatic
in majority of patients or presents with mild right upper
quadrant discomfort (RUQ). Liver function tests (LFT5) are
either normal with normal liver enzymes or mildly increased
serum aminotransferase levels and GGT. Liver enzymes
(AST and ALT) never rise five times of upper normal value
in majority of patients. Ultrasound of the abdomen shows
steatosis of various grades (grade 1 to 3). Clinical history
along with laboratory findings are sufficient to diagnose
this condition and liver biopsy is not required in majority of
these patients.

Liver biopsy if done shows macro vesicular steatosis
predominantly in the centrilobular zone. There will be no
significant inflammation or necrosis in fatty liver disease
alone (19). However, the presence of steatosis on liver
biopsy is no longer considered a benign condition. In a
study by Teli ez al. (20), patients with a histologic diagnosis
of alcoholic fatty liver without AH were enrolled (n=88) and
analysed retrospectively. Of these patients 18% progressed
to fibrosis or cirrhosis when followed for a median of
10 years. Continued alcohol intake, female gender and
histological features of megamitochondria and perivenular
fibrosis and mixed macro and micro vesicular steatosis on
liver biopsy were associated with development of fibrosis or
cirrhosis. Similarly, in a systemic review by Parker ez a/. (21)
mortality was 6% per year in patients with steatosis and
hence steatosis no longer considered as benign condition.

AH

AH is a severe form of liver injury with features of both
hepatocellular injury and cholestasis that results from
significant amount of alcohol consumption during a
prolonged period of time. One should always keep a high
suspicion for AH in a patient who presented with recent
onset or worsening of jaundice in the setting of significant
alcohol use in the past 8 weeks. Clinical diagnosis of AH
is defined as rapid development or worsening of jaundice
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and liver-related complications like serum total bilirubin
>3 mg/dL; ALT and AST elevated >1.5 times the upper
limit of normal but less than five times the upper limit of
normal with the AST/ALT ratio >1.5. Patient should be
investigated for other concomitant liver disease to confirm
the diagnosis of AH (3).

Symptoms of patients vary according to severity of AH
and vary from mild and nonspecific in some patients to
more severe like deep jaundice and hepatic encephalopathy
in some patients. The diagnosis of AH can be made with
good sensitivity and specificity thorough good reliable
history, physical examination, and laboratory results. Liver
biopsy is confirmatory if diagnosis is in doubt, but generally
not required in day to day management of these patients.
However liver biopsy (transjugular liver biopsy) is required
in clinical trials or when diagnosis is in doubt.

Patient with mild AH may be asymptomatic or mildly
symptomatic. Clinical examination of abdomen shows
hepatomegaly and laboratory tests shows increased serum
aminotransferase levels with the AST level twice or greater
than the ALT level. Severe disease is associated with various
grades of malnutrition, jaundice, fever, malaise, tender
hepatomegaly with or without hepatic bruit. These patients
with severe AH may develop or presents with ascites,
hepatic encephalopathy, and acute kidney injury. Features
of systemic inflammatory response syndrome (SIRS) are
defined as presence of >2 of the following: heart rate >100
beats per minute, temperature >38 °C or <36 °C, respiratory
rate >12 breaths per minute, and white blood cell count
>12,000 or <4,000 mm syndrome (SIRS) may be present in
these patients even when all relevant test for infections are
negative (3).

AH has got poor short-term survival, need admission and
constant monitoring with good nutrition. Many prognostic
models have been developed which includes Maddrey’s
discriminant function [MDF], Model for End-stage Liver
Disease (MELD); age, serum bilirubin, INR, creatinine
[ABIC], Glasgow Alcoholic Hepatitis Score [GAHS] and
Lille’s score. These scores predict short-term mortality with
varied sensitivity and specificity. Lille’s score also guides the
physicians to stop steroid therapy if there is no significant
benefit after one week of therapy to avoid side effects of it.

MDF score is commonly used by most of the physician
due to ease at bedside, robust data in studies and can be
calculated easily. MDF score of >32 predict short-term
mortality of 30% at 1 month and 40% within 6 months.
Higher the MDF means higher mortality. The GAHS has
shown higher accuracy of 81% to predict 28-day overall
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survival compared to MDF score at day 1 of presentation.
ABIC score classifies patients of AH in three groups as
risk of mortality (based on 3 months) into low risks (0%),
intermediate risk (30%), and high risk (75%). A MELD
score >20 which defines severe AH predicts 20% mortality
in few studies (22-24). In a study by Daswani er al. (25),
183 patients with severe AH was enrolled and median
MELD score of 26 and had a 90-day mortality of 44% and
outscores other severity scores.

Liver biopsy will show neutrophil predominant
inflammatory infiltrate, Mallory hyaline, ballooned
hepatocytes and varied degree of fibrosis or cirrhosis
as overlap of these pathological findings are common.
Perisinusoidal chicken-wire fibrosis and perivenular fibrosis
is a distinctive feature of steatohepatitis.

More than half of the individuals admitted with AH
have underlying cirrhosis and have a significantly increased
risk of developing cirrhosis. In a study by Park et al. (21)
progression of pre-cirrhotic disease to cirrhosis were 1%
in patients with normal histology, 3% in patients with HS,
10% in patients with biopsy suggestive of steatohepatitis
and 8% (3-19%) in patients with significant fibrosis.
Mortality was significantly higher in patients with cirrhosis
compared to those with steatosis.

Alcobolic cirrbosis

Alcohol is most common hepatotoxic agent and excess and
continued intake of alcohol consumption increases the
risk of developing cirrhosis. Different studies have shown
different dosages as the cause of cirrhosis, however there
is no clear dose-dependent relationship between alcohol
dosage and risk of development of alcoholic cirrhosis as
different factors which include genetic predisposition play
a significant role (26). Various associated factors like viral
hepatitis, obesity and various metabolic factors like diabetes
also add to hepatotoxicity of alcohol and hence risk of
cirrhosis (7). Patients with cirrhosis and portal hypertension
may be completely asymptomatic in compensated cirrhosis
or have peripheral signs of chronic liver disease if hepatic
decompensation exists like ascites, peripheral edema,
asterixis and/or mental confusion, jaundice, malnutrition
features like reduced muscle mass and easy fatigability.
Patients with alcoholic cirrhosis may have jaundice as
well as tender hepatomegaly if associated AH is present.
These patients may or may not have ascites. If their
hepatitis is severe patient will have asterixis and exhibit
mental confusion on examination. On examination
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these patients may have ascites, splenomegaly, parotid
enlargement, testicular atrophy, loss of pubic hairs and
palmer erythema. In addition, patients with ALD typically
have co-morbidities due to the concomitant toxic effects
of alcohol on other organ systems and may have signs of
peripheral neuropathy, muscle wasting and heart failure.

Liver biopsy is normally not required for the
confirmation of alcoholic cirrhosis. However, if there
is any doubt, no definitive history of significant alcohol
intake in the recent past, associated AH which require
steroid treatment or associated co infection with viral
disease, one may need to do transjugular liver biopsy for
proper evaluation of aetiology of liver cirrhosis. Alcoholic
cirrhosis liver is characterized by small regenerative nodules
(micronodular). Absolute abstinence of alcohol significantly
improves long-term prognosis and hence should be
reinforced in every patient (27).

Summary

ALD is one of the commonest causes of liver disease.
ALD comprises spectrum which include fatty liver, AH,
cirrhosis with or without AH with its complications like
ascites, hepatic encephalopathy and HCC. Diagnosis of
ALD requires good reliable history of significant alcohol
abuse and excluding other causes of liver disease. AH with
alcoholic cirrhosis is one of commonest of acute on chronic
liver failure with associated organ failure and high short-
term mortality. These patients present with rapid onset
jaundice, ascites, hepatic encephalopathy and acute kidney
injury. Liver biopsy is generally not required in majority of
patients except when history of alcohol intake is not reliable,
associated infection with viral disease, obesity or other
hepatotropic or non-hepatotropic insult and treatment
protocols under trials when definitive diagnosis of AH is
required.

NAFLD

NAFLD is a spectrum that ranges from simple steatosis,
steatohepatitis with or without fibrosis, cirrhosis and
ultimately cirrhosis with HCC. NAFLD is characterised
as presence of fat in the liver in the absence of significant
alcohol use and other causes of fat in the liver like drugs,
lipodystrophy, Wilson disease, parenteral nutrition,
starvation and viral disease (28). The definition of significant
alcohol consumption that has been used in various
NASH clinical trials is ongoing or recent consumption of
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>14 standard drinks/week (14 gm alcohol is one standard
drink) per week in women and >21 standard drinks/week
in men. However according to European Association for
the Study of the Liver, diagnosis of NAFLD requires
the exclusion of both secondary causes and of a daily
alcohol consumption >30 g for men and >20 g for women.
NAFLD is often diagnosed incidentally on imaging and
is asymptomatic in majority of the patients. NAFLD is
currently considered as hepatic manifestation of metabolic
syndrome (28).

Commeon terms used in spectrum of NAFLD

NAFLD: whole spectrum of fatty liver disease in persons
without significant alcohol consumption and it includes
fatty liver to steatohepatitis with or without fibrosis to
cirrhosis.

NAFL: diagnosed when liver has >5% HS without
ballooning of the hepatocytes or fibrosis on liver biopsy.
"The risk of cirrhosis and liver failure is considered minimal
during follow-up.

NASH: diagnosed when liver has >5% HS with
inflammation and ballooning of hepatocyte which indicate
liver injury with or without fibrosis. NASH can progress to
advanced fibrosis, cirrhosis and its complication like HCC.

NASH cirrhosis: is diagnosed when cirrhosis is diagnosed
in a patient with current or previous histological evidence of
steatosis or steatohepatitis.

Majority of patients with NAFLD have only liver
steatosis which has benign course with no overall increase
in liver related mortality. However, follow-up of fatty liver
disease, 10-30% have the potential to progress to NASH
and risk of further progression of liver disease and its
complications. Patients with NASH cirrhosis are at risk 3%
per year) of developing HCC and should be screened for
HCC as patients with cirrhosis of other etiology (29-31).
Multiple long-term studies suggest that patients with
NAFLD with advanced fibrosis have 60% liver-related
mortality compared with 9% in NAFLD without advanced
fibrosis (31,32). Only 25-40% of patients with NASH
will develop progressive liver fibrosis during follow up
and of this only 20-30% will develop cirrhosis and its
complications. The development of cirrhosis is associated
with a poor prognosis as 10-year mortality rate is 20%
for Child-Pugh A disease. Of these compensated cirrhosis
patients 45% will decompensate within 10 years of diagnosis
which further increase the mortality rate (31).

A meta-analysis of patients with suspected NAFLD (based
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on either radiological imaging or histology) and NASH
with or without fibrosis found that patients with NAFLD
and NASH were at higher risk of fatal and nonfatal
cardiovascular events than those without NAFLD (random
effect odds ratio 1.64; 95% CI, 1.26-2.13) and (odds ratio
2.58;95% CI, 1.78-3.75) respectively (33).

Risk factor for fatty liver

Many risk factors are associated with NAFLD and include
obesity, advanced age, male, ethnicity, genetics, composition
of the diet like high sucrose and fructose), insulin
resistance and recently gut flora dysbiosis and associated
inflammation. Many components of metabolic syndrome
(insulin resistance and dyslipidemia) are associated with
NAFLD and NAFLD is now considered as one of the
hepatic manifestations of Metabolic syndrome (34-36).

Spectrum of NAFLD

Steatosis

Insulin resistance and its interaction with adipose tissue
and associated metabolic syndrome are considered as a key
step in the pathogenesis of HS. Insulin resistance leads to
dysregulation of many hepatic transcription factors and
nuclear receptors, leads to alteration of lipid and glucose
metabolism which in turn result in fatty liver. Singh and
colleagues (37) enrolled biopsy-proven NAFLD (150 with
NAFL and 261 with NASH). Patients with NAFL and no
fibrosis at baseline progressed to stage 1 of fibrosis over
14.3 years whereas patients with NASH and no fibrosis at
baseline had accelerated rate of progression to stage 1 of
fibrosis over 7.1 years.

NASH
NASH is a histological diagnosis and required liver biopsy
for its diagnosis. Presence of steatosis, lobular inflammation
and hepatocyte ballooning is the histological feature
that distinguishes NASH from simple steatosis. NASH
risk factors and its progression to fibrosis and cirrhosis
have been evaluated in many studies. NAFL advanced to
NASH in 23% of cases over a period of 3 years based on
histological diagnosis and follow up biopsies of 52 patients
in a study by Wong ez al. (38).

Risk factors which increase the likelihood of NASH
in patients with NAFL include obesity, older age, female
sex, non-African American race, diabetes mellitus, and

hypertension (39).
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* Abnormal liver function tests
¢ Radiological findings suggestive of fatty liver

¢ Features of metabolic syndrome: obesity, DM, dyslipedemia, hypertension

Suspected NAFLD

!

History: rule out alcohol abuse, drugs intake, family history

Serological test: viral hepatitis, autoimmune disease, Wilson, hemochromatosis

LN
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Alternative cause found Alternative cause ruled out

Treat accordingly

Non-invasive tests like Fibroscan, NFS, FIB-4 MR

elastography

Liver biopsy if disconcordance of tests for fibrosis

Figure 1 Chart to follow for diagnosis of NAFLD. DM, diabetes mellitus; NAFLD, non-alcoholic fatty liver disease; NFS, NAFLD fibrosis

score; FIB-4, fibrosis-4 score; MR, magnetic resonance.

Advanced fibrosis and cirrhosis

Long-term outcomes studies on natural history of advanced
fibrosis and cirrhosis due to NAFLD are limited. In a meta-
analysis the global incidence of advanced fibrosis in NASH
patients was 67.9 in 1,000 person-years, with 41% of NASH
patients experienced fibrosis progression (average annual
progression rate of 0.09%). NAFLD patients progressed
to cirrhosis in 25% of patients and 7% to end-stage liver
disease (39). Study comparing patient of chronic liver
disease due to viral hepatitis patients and HCC, patients
with HCC due to NASH related cirrhosis tend to be older
and are likely to be females (40). HCC in NAFLD patients
has been associated with increasing age, obesity, diabetes,

the PNPLA3 1148 M polymorphism (39).

Diagnosis and staging of NAFLD/NASH

Clinical features

NAFLD is diagnosed based on clinical history, laboratory
and radiological tests and confirmed on histological biopsy
findings. However, in clinical practise abdominal imaging
which reveals HS is sufficient for diagnosis of NAFLD if
other diseases have been rule out. Most of the patient and
physician have apprehension about liver biopsy for the
diagnosis of NAFL and may not be required in each case
after relevant blood tests. However liver biopsy is needed
in differentiating NASH from simple steatosis as NASH
is a diagnosis based on histology (Figure I). Diagnosis of
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NASH is important as NASH has a higher risk of disease
progression as compared to simple steatosis and hence helps
in treatment plan and prognostication of disease to the
patient (39).

Most of patients with NAFLD are asymptomatic
or have non-specific symptoms before the diagnosis is
made. Fatigue and right upper abdominal discomfort are
common presenting symptoms. Other symptom includes
abdominal bloating, irregular bowel habits and decreased
sleep. NAFLD is incidentally diagnosed in majority of the
patients with abnormal liver enzymes or abnormalities on
imaging performed for other reasons or are identified based
on clinical features of the metabolic syndrome (41,42).
Early diagnosis is often made by physician or hepatologist
based on high index of suspicion in patients with metabolic
syndrome or subtle elevations of liver enzymes. However
liver enzymes may not be raised in many patients
irrespective of severity of liver disease. People who develop
decompensation of liver disease due to NAFLD may have
symptoms of jaundice, ascites, variceal bleed or hepatic
encephalopathy.

As NAFLD is considered as hepatic counter part of
metabolic syndrome and. It has been seen in imaging that
70-80% of subjects with central obesity and 50-80% of
patients with type 2 diabetes (43,44). NAFLD has also
been reported in patients with dyslipidemia, obstructive
sleep apnea syndrome, polycystic ovarian disease,
hypopituitarism, vitamin D deficiency, hypopituitarism,
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hypothyroidism and hyperuricemia. These factors should
also be assessed simultaneously while ordering the blood
tests for the evaluation of NAFLD (45,46).

Most of the patients with NAFLD has normal or
near normal LFTs. Patients may show mildly raised
transaminases (ALT > AST) and/or GGT and even if
elevated, the ALT typically falls (and AST may rise) as
fibrosis progresses to cirrhosis. ALT level correlation with
histological findings has poor sensitivity and specificity for
the diagnosis of NASH (47,48).

Patients with abnormal LFTs, should be simultaneously
evaluated for alcohol abuse, drug-induced liver injury, viral
hepatitis, autoimmune liver disease, haemochromatosis,
celiac disease and Wilson’s disease (in patients <45 years
old). Autoantibodies may be detected in low titre in subjects
with NAFLD [antinuclear antibody (ANA) <1:100 and/
or anti-smooth muscle antibody (ASMA) <1:40] but these
patients are associated with normal IgG levels. Few patients
may have high ferritin levels and usually reflect underlying
inflammatory activity or insulin resistance (49). Liver biopsy
should be considered if there is any doubt in diagnosis.

Scoring symptoms: NAFLD is common symptomatic
problem and liver biopsy for the diagnosis and follows up
after treatment is not a preferred choice by many patients.
To overcome this problem non-invasive scoring systems
for the assessment and treatment follow up of fibrosis in
NAFLD have been evaluated in many studies. Transient
elastography, fibrosis-4 score (FIB-4), NAFLD fibrosis
score (NFS), BARD (BMIAST/ALT-Diabetes), enhanced
liver fibrosis panel (ELF), Fibro Meter, Fibro Test are
few of the commonly used non-invasive scoring system.
Of these scoring system NFS and FIB-4 have shown
good sensitivity and specificity compared to liver biopsy
in predicting advanced fibrosis in patients with NAFLD.
These non-invasive scoring system like NFS and FIB-
4 have been recommended by American Association for
the Study of Liver Diseases (AASLD) in the diagnosis of
fibrosis for NAFLD patients (28,50-53).

Summary

NAFLD is characterised by presence of hepatic fat
accumulation after the exclusion of other causes of HS
like hepatitis B and C, excessive alcohol consumption,
drugs and parenteral nutrition and prolonged starvation.
NAFLD clinical spectrum ranges from NAFL to NASH,
advanced fibrosis, cirrhosis, and finally HCC in some
patients. NAFLD is increasing all over the world so the
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NASH related cirrhosis and its complications. NASH
related cirrhosis has become a common indication for
liver transplantation. Most of the patients with NAFLD
have associated metabolic comorbidities like obesity,
type II diabetes, dyslipidemia, and metabolic syndrome.
NAFLD patients are asymptomatic in majority of cases and
are diagnosed on tests done for some other reason. Few
patients with NAFLD may present with fatigue, dyspepsia,
dull pain in right upper abdomen and hepatosplenomegaly.
Morbidity and mortality in patients with NALFD correlate
with fibrosis stage. In view of invasive nature of liver biopsy
and reluctance from the patients to undergo repeated such
procedure, non-invasive methods are commonly used. Non-
invasive scoring systems are helpful at extremes of fibrosis
but have poor sensitivity and specificity in diagnosis less
advanced fibrosis. Liver biopsy is usually done for such cases
to accurately determine the degree of fibrosis.
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