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Introduction:

Abstract:

Background:

Non-alcoholic fatty liver disease (NAFLD) comprises a spectrum of liver
diseases characterized by simple steatosis to nonalcoholic steatohepati-
tis (NASH), fibrosis, and cirrhosis. It is the most common cause of
cryptogenic cirrhosis. NAFLD is associated with obesity, insulin
resistance, hypertension, type 2 diabetes mellitus, and dyslipidemia.
Objective:

The study aimed to assess the changes in lipid profile and aminotrans-
ferases (ALT and AST) in Non-alcoholic fatty liver disease (NAFLD).
Methods:

This observational cross-sectional study was carried out in the depart-
ment of Biochemistry, Mymensingh Medical College in cooperation with
the Centre for Nuclear Medicine and Ultrasound, Mymensingh from
January 2012 to June 2013 after the approval of the protocol. A total of
120 subjects were included through purposive sampling, among them, 60
subjects were with fatty liver disease (group-) and another 60 were
without fatty liver (group-Il) with ultrasonography. The sampling method
was purposive (non-random). Relevant laboratory investigations were
performed by using established methods to achieve the objectives.
Results:

The majority of the subjects with NAFLD (33.33%) were in 51-60 years (in
Group-I). Mean serum total cholesterol, triacylglycerol, LDL-cholesterol,
and HDL-cholesterol were 203.33+21.83, 184.41+33.31, 126.28+18.75,
and 40.17+6.32 mg/dl in group-l and 167.65+9.83, 128.77+11.65,
101.74+9.29 and  40.16+3.55 mg/dl in group-Il respectively. Significant
differences were found in the case of total cholesterol (p<0.001), triacyl-
glycerol (p<0.001), and LDL-cholesterol (<0.001), but no significant
difference was found in the case of HDL-cholesterol (p>0.05). Serum ALT
and AST were 49.43+16.98, 45.20+13.56 U/L in group-l and 32.83+4.54,
28.68+4.31 U/L in the group- Il respectively. Significant differences were
found in case of ALT (p <0.001) and AST (p <0.001).

Conclusion:

Nonalcoholic fatty liver disease is associated with dyslipidemia and
with the elevation of serum ALT and AST.
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categorized into simple steatosis and nonalcoholic

Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration
in the liver mostly in the form of triacylglycerols
which exceeds 5% of liver weight. Histologically,
it is similar to alcoholic fatty liver disease, but it
occurs in the absence of excessive alcohol
consumption (<30 g/day in men and <20 g/day in
women). NAFLD represents a spectrum of liver
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.'? It is now consid-
ered as the most common chronic liver disease in
developed as well as developing countries.
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and
type 2 diabetes mellitus.® Histologically, NAFLD is
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steatohepatitis (NASH). Simple steatosis has a
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even
hepatic failure.* NAFLD is now considered as the
most common cause of cryptogenic cirrhosis.
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of
all cirrhosis.” NAFLD is associated with obesity,
insulin resistance, hypertension, type 2 diabetes
mellitus, and dyslipidemia. It is now regarded as
the hepatic manifestation of metabolic syndrome.®
The prevalence of dyslipidemia in NAFLD is
highly variable, ranging between 4% and 90% in
different studies.”® Dyslipidemia has been reported
in 20%-90% of patients with NAFLD.? Hypertria-
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cylglycerolemia is strongly correlated with
NAFLD. Raised triacylglycerol was found in
92.15% and raised cholesterol was observed in
47.05% of patients in a study by Taseer et al.”
NAFLD is associated with insulin resistance and
hyperinsulinemia even in non-obese subjects with
normal glucose tolerance."" NAFLD is recognized
as the hepatic component of metabolic syndrome
which includes glucose intolerance, obesity,
hyperlipidemia, and hypertension. The risk and
severity of NAFLD increase with the number of
components of metabolic syndrome that are
present.'? Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis
which may induce increased flux of free fatty acids
to the liver and cause fatty liver disease.” Many
studies showed that insulin resistance plays an
important role in the pathogenesis of NAFLD. Due
to insulin resistance, there is increased fatty acid
flux and de novo lipogenesis in the liver is
increased resulting in increased TAG synthesis and
production of TAG-rich VLDL." Deregulation of
lipid metabolism in fatty liver is accompanied by
overproduction of very low-density lipoprotein
(VLDL)." Most of the patients with NAFLD who
come to medical attention are identified as a result
of incidentally discovered elevated hepatic
enzymes. The aminotransferases (ALT and AST)
are sensitive indicators of hepatocyte injury. Mild
to moderate elevation of ALT and AST are the most
common and often the only laboratory abnormali-
ty found in NAFLD.? ALT is most closely associat-
ed with hepatic steatosis.’® NAFLD patients usually
have a ratio of AST to ALT of <1. This ratio can
reverse if fibrosis develops.! However, many
patients with NAFLD do not have elevated hepatic
enzyme levels. In the Dallas Heart study, 79% of
patients with hepatic steatosis had normal ALT
levels.'”

In Bangladesh, NAFLD has not been addressed
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed
the prevalence of NASH is 42.4% among NAFLD,
which is high and alarming for Bangladesh.'
Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and
AST indicate hepatocellular injury. So, we
conducted this study to see the changes in lipid
profile and aminotransferases (ALT and AST) in
non-alcoholic fatty liver disease (NAFLD).
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Methods:

This was an observational cross-sectional study
carried out in the department of Biochemistry,
Mymensingh Medical College in cooperation with
the Centre for Nuclear Medicine and Ultrasound,
Mymensingh. The study was conducted from
January 2012 to June 2013 after the approval of the
protocol by the ethical committee. During the study
period, a total of 120 subjects were included through
purposive sampling. Among them, 60 subjects
between 20-60 years of age with fatty liver disease in
ultrasonography were included as cases and 60
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling
method was purposive (non-random). The subjects
have a history of alcohol intake of more than 20
grams/day, history of diabetes mellitus or fasting
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30
kg/m?), hypertension, positive serological finding for
hepatitis B or C virus, pregnancy, ingestion of drugs
known to produce hepatic steatosis including
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism,
nephrotic syndrome, chronic renal failure, Cushing'’s
syndrome were excluded from the study. Subjects
were clinically examined and questionnaires were
filled up after the interview. With all aseptic precau-
tions, 5ml of venous blood was drawn. Following
centrifugation, serum was picked up for biochemical
investigations.  Laboratory investigations were
carried out by using established methods.The data
were processed and analyzed by computer software
SPSS (Statistical Package for Social Science) version
11.5. The mean value of the findings was compared
between the two groups. Categorical variables were
analyzed by using students' unpaired ‘t-tests, p-value
<0.05 was taken as the level of significance.

Results:
The majority of the subjects with NAFLD (33.33%)
were in the age group of 51-60 years (Table-I).

Table-1: Age distribution of study subjects

20-30 12(20%) 10(16.67%)
31-40 10(16.67%) 13(21.67%)
41-50 18(30%) 20(33.33%)
51-60 20(33.33%) 17(28.33%)
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In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol
were 203.33+21.83, 184.41+33.31,
126.28+18.75, and 40.17+6.32 mg/dl respectively
and in group-ll, 167.65+9.83, 128.77+11.65,
101.74£9.29 and 40.16+3.35 mg/dl respectively.
By comparing group-I with group 11, highly signifi-
cant differences were found in the case of total
cholesterol (p<0.001), triacylglycerol (p<0.001),
and LDL-cholesterol (<0.001), but no significant
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II).

Table-1I1: Mean+SD of the lipid profile of the
study subjects

Total cholesterol 203.33+21.83 167.65+9.83 <0.001
Triacylglycerol 184.41£33.31 128.77+11.65 <0.001
LDL-C 126.28+18.75 101.74+9.29 <0.001
HDL - C 40.17£6.32  40.16+£3.55 >0.05

p-value < 0.05 = significant

Serum ALT and AST were 49.43+16.98,
45.20+13.56 U/L in group-l and 32.83+4.54,
28.68+4.31 U/L in group Il respectively. By
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001)
and AST (p <0.001) (Table-IlI).

Table-11l: Mean+SD of aminotransferases (ALT
and AST) of the study Subjects

ALT 49.43+16.98 32.83+x4.54 <0.001

AST 45.20+13.56 28.68+4.31 <0.001

p-value < 0.05 = significant

Discussion:

Nowadays, nonalcoholic fatty liver disease is a
common hepatic disorder and may contribute to
the burden of chronic liver disease. A considerable
part of NAFLD patients may develop nonalcoholic
steatohepatitis which can develop fibrosis and
cirrhosis. A liver biopsy followed by histological
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examination was a very important part of diagnosis
in many studies. However, being an invasive
procedure, liver biopsy cannot be performed at
large in patients with no significant liver disease. In
our study, ultrasound proved NAFLD patients who
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and
99% specificity.” There are only a few studies to
show abnormalities of blood lipids and liver
enzymes (ALT and AST) in apparently healthy
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and
obesity, diabetes, as well as hypertension, are
associated with abnormalities of blood lipids and
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we
studied lipid profile, ALT, and AST in non-obese
and non-diabetic subjects who are incidentally
diagnosed as NAFLD on ultrasonography. In our
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and
LDL cholesterol. We found a significant increase
(p<0.001) in serum TAG, total cholesterol, and
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared
to controls. In our study, significantly higher serum
total cholesterol level was observed in subjects
with  NAFLD in comparison to controls. This
finding was in agreement with the result of Gupte
et al,?® Taseer et al'°, Kim et al*® However, the
observation by Jin et al,*? Luxmi et al,** and Wasfy
et al** showed no significant difference in total
cholesterol level between NAFLD subjects and
controls. In our study, significantly higher serum
triacylglycerol levels were observed in subjects
with NAFLD in comparison to controls. Similar
findings were observed by Taseer et al,' Luxmi et
al,?® Kim et al,?" and Krishnan and Venkatraman.?
Jin et al,?? in a study conducted in China also
observed that fatty liver positively correlated with
increased plasma triacylglycerol levels. In our
study, there was a significantly increased level of
LDL-cholesterol in NAFLD subjects compared to
controls. Similar findings were observed by
Chawla et al,?* Kim et al,?' Krishnan and Venkatra-
man® and Luxmi et al.? The observation of our
study was in disagreement with the study by Uchil
et al” and Lee et al*® who found no significant
difference of LDL-cholesterol between NAFLD
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the
alteration of lipid metabolism of NAFLD subjects.
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No significant differences in total cholesterol and
LDL-cholesterol level were observed by some
studies. These might be due to decreased synthesis
of VLDL or blockage of VLDL secretion from the
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.? There was no
significant difference in HDL-cholesterol in
NAFLD subjects as compared to controls in our
study. This result was supported by the observation
by Wasfy et al** This might be a result of the exclu-
sion of obese and diabetic subjects from our study.
However, significantly low HDL-cholesterol levels
were observed in some studies.?'** The results of
our study showed significantly high serum ALT
and AST levels in NAFLD subjects in comparison
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,? Kotronen
et al'® and, Angulo'. The aminotransferases (ALT
and AST) are sensitive indicators of hepatocyte
injury. In fatty liver, hepatocytes are loaded with
TAG. Insulin increases intracellular fatty acids,
lipid peroxidation, mitochondrial swelling,
dysfunction increased lysosomal fragility, and
impaired membrane integrity contributing to
hepatocyte injury and causing the release of these
enzymes from the damaged hepatocytes.* Our
study was not in agreement with the study by
Browning et al,'” Taseer et al,'® and Mofrad et al,*°
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls.
These subjects had mild steatosis on liver biopsy
without hepatocellular inflammation.

Conclusions:

Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is
recommended to estimate serum lipid profile and
ALT and AST for better management of patients
with nonalcoholic fatty liver disease.

Limitations of the study:

The sample size was small, the sampling
technique was purposive (non-random) and LDL
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large
number of subjects, random sampling techniques,
and direct estimation of LDL cholesterol by the
colorimetric method may be planned to give a
conclusive decision.
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