
INTRODUCTION:
With the emergence of obesity pandemic across the
world, problems like nonalcoholic fatty liver disease
(NAFLD), nonalcoholic steatohepatitis (NASH) and
steatosis (fatty liver ) are increasingly being encountered.1
The presence of hepatic fat becomes not only a source

of confusion during the diagnostic testing of an apparently
healthy subject, but it also amounts to unnecessary stress
to the patients leading to loss of technical man hours
and most importantly not becoming a cost-effective
option because of multiple requests for hepatitis screening
and radiological investigations like repeated
ultrasonography.2

Fatty deposition in liver has been related to excess of
lipids travelling in the blood.3,4 A lot of literature dealing
with various aspect of this fat deposition states in liver
has been available over the last decade.4,5 However, the
literature review will demonstrate some contrasts: Firstly,
serum alanine transaminase (ALT) being a marker of
hepatocyte injury has not been reported to be raised in
subjects with such a diagnosis.6,7 Secondly, there are
studies which have shown variable results for differences
in cholesterol and triglycerides among subjects with or
without a fatty liver.8 Thirdly, literature review does
suggest that fat deposition in the liver may be due to
associated insulin resistance or simply a complication
of diabetes mellitus.9 On the other side, the contrasting
evidence also exists with regards to normoglycemia in
a patient with underlying fat deposition in the liver.10

Lastly, there are regional and ethnic differences which
could play a differential role in associated development
of fatty liver state and its associated biochemical picture.11

A study was therefore planned to compare the results
of glucose, ALT and lipid indices among subjects with
and without a diagnosis of fatty liver.

METHODOLOGY:
This comparative cross-sectional study was carried out
at the department of radiology and pathology, PNS Rahat
hospital, Karachi between March-2010 to February-
2011. The target population was adult subjects presented
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ABSTRACT:
Objective:To evaluate the biochemical markers including serum triglycerides, ALT, and fasting plasma glucose in detection
of fatty liver disease.
Methodology:This cross-sectional analysis was carried out at the department of radiology & pathology, PNS Rahat hospital,
Karachi between March-2010 to February-2011.Sixty-two subjects with an ultrasonographic diagnosis of fatty liver were
compared with thirty-seven subjects with normal ultrasound for fatty liver, after excluding all other abnormalities on history
and examination. The comparison included measurement of biochemical abnormalities including fasting blood glucose,
triglycerides, total cholesterol and alanine transaminase (ALT).
Results:The results of fasting blood glucose[{Fatty liver group=7.06 ± 3.51mmol/L}{Without fatty liver disease=5.12 ± 0.56
mmol/L} (p = 0.002)], serum triglycerides [{Fatty liver group=2.56 ± 1.33 mmol/L } {Without fatty liver disease=1.68 ± 0.97
mmol/L } (p = 0.001)] and ALT[{Fatty liver group=36.37 ± 18.12 IU/L} {Without fatty liver disease=28.15 ± 13.95 IU/L} (p
= 0.026)] were significantly higher in subjects with fatty liver disease. The Receiver Operating Curve (ROC) analysis showed
fasting blood glucose and serum triglycerides to have the most area under the curve (AUC) as 0.747 (95% CI: 0.647-0.847)
and 0.731(95% CI: 0.622-0.840); while the other parameters have AUCs as: Serum ALT-0.650 (95% CI: 0.532-0.767) and total
cholesterol-0.509 (95% CI: 0.389-0.629).
Conclusion: Hyperglycemia and hypertriglyceridemia are associated with an ultrasonographic diagnosis of fatty liver. Raised
transaminase levels in subjects with fatty liver disease also suggest underlying hepatocyte damage.
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to the department of pathology for estimation of fasting
blood glucose on clinical suspicion of underlying diabetes
mellitus. The inclusion list was shortlisted by excluding
subjects (n=201)who were admitted, had fever or
associated acute stress, acute exacerbation of some
metabolic disorder, or who did not volunteer because
of their commitments. A total of 304 individuals were
requested to undergo further study by visiting lab in
exact medical fasting status on any working day after
verbal explanation of study’s nature. Only 116 subjects
reported for sampling till end of January-2011. On the
day of lab visit, the subjects were consented about study
participation, later physical examination was conducted
and interviewed for the presence of history of any
metabolic disorder in self and family members (parents,
brothers and sisters). Afterwards these subjects were
sampled for 10 ml of blood for estimation of fasting
blood glucose, total cholesterol, triglycerides and ALT.
After phlebotomy procedure the subjects were sent to
department of radiology for ultrasonographic
examination. Subjects who were detected to have an
associated diagnosis on ultrasound examination were
further excluded (n=19) from the study.
Ultrasongraphic Examination: Ultrasound Liver was
done in supine position in fasting patients on Sonoline
Ultrasound grey scale machine using 5 MHz convex
probe.
Lab Analysis: Blood glucose was analyzed by
hexokinase method, triglycerides by GPO-PAP method,
cholesterol by CHOD-PAP method and ALT was
analyzed by UV kinetic method. The instrument used
in lab for analysis was Hitachi-902 (clinical chemistry
analyzer).
Statistical Analysis: The data was entered into SPSS
version-15. Descriptive statistics were calculated for
age and gender differences. Inferential statistics required
comparison of biochemical parameters including fasting
blood glucose, serum total cholesterol, triglycerides and
serum ALT among subjects diagnosed to have fatty liver
disease or otherwise which were carried out by
independent sample t-test. Binary logistic regression
analysis was utilized to measure the effect of confounders
like age and gender keeping fatty liver diagnosis as the
dependent variable.

RESULTS:
Out of all studied cases sixty-two subjects had
ultrasongraphic diagnosis of fatty liver and thirty-five
subjects had normal liver on ultrasound examination.
Age differences between subjects having fatty liver
disease or otherwise was not significant [{Group-1:
Subjects with fatty liver disease: 41.81±8.89}{Group-
2: Subjects without fatty liver disease: 38.91±7.81},
(p=0.114)]. Out of 97 subjects, 42/70 males and 20/27
females had fatty liver diagnosis on ultrasongraphic
examination. The frequency of finding fatty liver in
hypertension, diabetes mellitus and ischemic heart
disease in study subjects were 12/97, 18/97 and 9/97.

The percentage of association of fatty liver disorder
with metabolic diseases was 75% for hypertensive
subjects (9/12), 77% in patients with underlying ischemic
heart disease (7/9) and 100% with subjects with newly
diagnosed diabetes mellitus. The differences between
fasting blood glucose, triglycerides, total cholesterol
and ALT are shown in figures 1-4. The Receiver operating
curve (ROC) analysis shows fasting blood glucose and
serum triglycerides to have the most area under the
curve (AUC) as 0.747 (95% CI: 0.647-0.847) and
0.731(95% CI:0.622-0.840); while the other parameters
have AUCs as: Serum ALT-0.650 (95% CI: 0.532-0.767)
and total cholesterol-0.509 (95% CI: 0.389-0.629).
Logistic regression analysis [Figure-5] did not reveal
the effect of age and gender to be significant in the
development of fatty liver.
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Figure: 1

Figure-1: Differences in fasting blood glucose among subjects with fatty
liver disease (7.06+3.51 mmol/L) and without fatty liver disease
(5.12+0.56 mmol/L) [p=0.002].
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Figure: 2

Figure-2: Differences in serum triglycerides among subjects with fatty
liver diagnosis (2.56+1.33 mmol/L) and without fatty liver diagnosis
(1.68+0.97 mmol/L) [p=0.001].
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DISCUSSION:
Our study has shown biochemical abnormalities
especially hyperglycemia and hypertriglyceridemia are
more frequent in subjects having an excessive fat
deposition in the liver. The review of literature yields
almost similar data.3,12,13 Some studies have also
demonstrated hypercholesterolemia to be associated
with a diagnosis of fatty liver,14 but we have not observed
significant cholesterol differences among subjects with
or without hepatic fat deposition. The explanation to
this finding could be the fact that total cholesterol mainly
constitutes lipoprotein bound cholesterol.These
lipoprotein cholesterol in medically fasting state represent
more often a depiction of hepatic lipoprotein efflux of
low density lipoproteins and high density lipoproteins.15

An insight into the fatty liver pathogenesis indicates
association with higher intake of refined carbohydrates
and diets rich in saturated fats.16 These identified
etiological players usually result in higher prevalence
in lipoproteins containing an excess of triglycerides and
may not initially disturb the other lipoprotein cholesterols
in outset.17 Upon uptake by hepatocytes, these fatty
acids result in various states starting from simple
ultrasongraphic evidence of extra fat in the liver to
histopathological demonstration of steatohepatitis.18 The
above patterns of dyslipidemia, hyperglycemia and liver
part i.e., fatty liver may be part of the wider entity of
metabolic syndrome, which has a commoner metabolic
basis of insulin resistance.9 Moreover, there are studies
which show observations similar to our findings in
having non-significant cholesterol rise with fatty liver
disease.19 Another study by Singh et al suggests that
cholesterol related differences are more encountered
during the later stage of hepatic fat deposition.20 The
fact that some normoglycemic subjects also have fatty
liver disease also prompts us in finding other etiological
agents in the causation of this problem.21,22  Serum alanine
transaminase levels between subjects with or without
fatty liver disease were not found to be significantly
different. Canbakan et al have shown that hepatocytes
not undergoing oxidative stress and apoptosis will
probably not have an associated transaminase elevation.23

Similarly, some other studies have demonstrated minimal
transaminase differences between subjects with or with
fatty deposition in the liver.6,7,24,25 While the studies
demonstrating the contrast are also available in litera-
ture.26,27 The probable reasons to variable transaminase
differences are because of evolution of disease from the
stage of simple hepatic steatosis to a disease causing
hepatitis and finally cirrhosis.28 Studies have also
indicated that raised serum transaminase levels may be
due to associated insulin resistance in studied subjects
independently of presence of hepatic steatosis.29 Few
limitations to our study must be acknowledged: Firstly,
the study was a cross-sectional trial based upon non-
probability convenience sampling, targeting the
biochemical changes between subjects with or without
fatty liver disease. Secondly, type-II error due to a small
sample size can also be anticipated. It is also felt that
the nature of our hospital based survey, being a cross-
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Figure: 3

Figure-3: Differences in total cholesterol among subjects with fatty liver
diagnosis (5.17+1.60 mmol/L) and without fatty liver diagnosis
(4.96+0.95 mmol/L) [p=0.481].
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Figure: 4

Figure-4: Differences in serum ALT among subjects with fatty liver
diagnosis (36.37+18.12 IU/L) and without fatty liver diagnosis
(28.15+13.95 IU/L) [p=0.026].

Figure: 5

Figure-5: Receiver Operating Curve (ROC) analyais for fasting blood
glucose, triglycerides, total cholesterol, ALT and age for predicting a fatty
liver diagnosis.
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sectional design should lead to a comprehensive
epidemiological survey to augment or disapprove our
observations.
The study may have important clinical implications:
The trend of urbanization and changes in healthier life
styles has led to the appearance of vast majority of
asymptomatic human subjects who are diagnosed to
have no other abnormality except fat deposition in the
liver. Our study has demonstrated that such a random
finding in apparently healthy subjects merits screening
for ruling out any metabolic abnormalities like diabetes
mellitus or hypertension.

CONCLUSION:
Hyperglycemia and hypertriglyceridemia are associated
with an ultrasonographic diagnosis of fatty liver. Raised
transaminase levels in subjects with fatty liver disease
also suggest underlying hepatocytes damage.
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