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The aim of this study is to conduct a descriptive cross sectional study to observe the
relationship of lipid profile with fatty liver, as diagnosed by ultrasonography. Study population
consisted of 105 persons (50 females & 55 males) who were having non-alcoholic fatty liver
disease, as diagnosed by ultrasonography. Serum lipid profile reports of the study population
was tabulated and compared with grade I, IT & III of ultrasonography-diagnosed fatty liver.
Grade I (mild) non-alcoholic fatty liver disease was seen in 84.7 %, grade II (moderate) in 13.3
% and grade III (severe) in 1.9% cases. Mean age of the study population was 48.3 years ranging
from 25 years (minimum) to 79 years (maximum). Dyslipidemia was found in more than two
thirds of our study population. Total cholesterol, triglyceride and low-density lipoprotein were
increased in 67.6%, 65.7% and 67.6% respectively. High-density lipoprotein was decreased in
60.9% cases. Mean value of total cholesterol, triglyceride, low-density lipoprotein and high-
density lipoprotein were 233.5 gm/dl, 215.5 gm/dl, 148.7 gm/dl and 32.5 gm/dl respectively. When
lipid profiles were compared with fatty liver, significant positive correlation was seen between
non-alcoholic fatty liver disease with increased serum cholesterol, increased triglyceride,
increased low-density lipoprotein & decreased serum high-density lipoprotein. P value was
<0.001 in all the cases. Different grades of non-alcoholic fatty liver disease and individual
lipid components showed no significant correlation. This study showed more than two thirds
of ultrasonography-diagnosed non-alcoholic fatty liver had abnormal lipid profile. So, safe and
non-invasive ultrasonography is very useful for screening and early detection of dyslipidemia
in patients.
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Non-alcoholic fatty liver disease
(NAFLD) is a clinical condition where increased
fat accumulation is seen in liver parenchyma.
Diagnosis of NAFLD can be done by imaging
or histopathology after the common causes
(alcoholism, disease related, drug induced etc.) are
excluded. On histological basis, NAFLD can be
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categorized into Non-alcoholic fatty liver (NAFL)
and Non-alcoholic steatohepatitis (NASH), the
difference being evidence of hepatocellular
injury (morphologically seen as ballooning of
hepatocytes) seen in NASH. So, NAFL shows
hepatic steatosis without ballooning of hepatocytes,
whereas, NASH shows hepatic steatosis with
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inflammation (hepatocellular injury evidenced
by ballooning of hepatocytes) with or without
fibrosis'. NASH patients have up to 20% chance of
progression into cirrhosis®. Risk factors associated
with fatty liver are obesity (central type), Diabetes
Mellitus (Type II) and dyslipidemia, which were
said to be common in western population but
are increasing in eastern population in recent
times. This is statistically reflected by increasing
prevalence of NAFLD in 20-40% of population
in western industrialized countries® and 5-30% in
developing countries®.

Dyslipidemia along with diabetes,
hypertension and obesity is called metabolic
syndrome and this syndrome has been seen more
commonly in NASH patients in comparison to
patients of fatty liver only®. Though NAFLD was
considered to be relatively mild clinical entity, recent
studies have shown that significant proportion of
NAFLD patients can show progression into hepatic
fibrosis, hepatic cirrhosis, hepatic failure and finally
hepatocellular carcinoma. Thus, fatty liver plays a
role to increase hepatic and overall morbidity and
mortality.® 7

Most of the individuals with NAFLD
are asymptomatic and no definite sign can be
appreciated on clinical examination except mild
hepatomegaly in few cases. Liver biopsy is the
gold standard technique to diagnose NAFLD but
it is an invasive and painful technique which may
lead to excessive bleeding (threatening life), though
chance is rare.® ° Possibility of sampling errors are
evident. It also gives huge clinical and financial
burden to the society. Moreover, special expertise
or training is also required.

We have conducted this study to observe
the relationship of lipid profile with NAFLD
diagnosed on ultrasonography. It helps to determine
the association of abnormal lipid profile with
NAFLD patients. The findings will help for early
detection and timely management of patients with
dyslipidemia.

METHODOLOGY

Our study was of descriptive cross
sectional type and was done at National Academy
of Medical Sciences, Bir Hospital from March 1,
2022 to August 31, 2022. Total 105 participants
who fulfilled inclusion criteria were randomly

selected after taking informed consent. Inclusion
criteria were non-alcoholic patients with age of 20
years or more and diagnosed as having fatty liver on
ultrasonography in absence of known liver disease.
Alcoholic patients were considered as having
intake more than 20 gm. alcohol per week and those
were excluded from sampling. Ultrasonography
of liver was done by same Consultant Radiologist
in Toshiba Aplio 400 USG machine using 3-5
MHz curvilinear probe to decrease inter-observer
and inter-instrumental variation. Fatty liver was
diagnosed on ultrasonography when there is
increased echogenicity of liver parenchyma and
graded as mild (Grade I), moderate (Grade II)
or severe (Grade III). Mild fatty liver is defined
as increased echogenicity of liver parenchyma
clearly more than that of adjacent renal cortex but
echogenic walls of hepatic vessels and diaphragm
are normally visualized. Moderate fatty liver is
defined as increased parenchymal echogenicity
with obscured visualization of echogenic walls
of hepatic vessels. Severe fatty liver is defined as
increased parenchymal echogenicity with obscured
wall of hepatic vessels and diaphragmatic outline.

Laboratory reports of different lipid
parameters of all the patients with USG-diagnosed
fatty liver were analyzed, which included total
cholesterol, triglyceride, low-density lipoprotein
(LDL) and high-density lipoprotein (HDL). Then
the relationships between USG-diagnosed fatty
liver & different lipid parameters were studied.

Entry and tabulation of collected data was
done in SPSS 28. Data was analyzed to calculate
frequency, mean, median and standard deviation.
ANOVA (Analysis of variation) test was done
for different grades of fatty liver and each lipid
component. Calculation of P-value was done and
value less than 0.05 was labelled as statistically
significant.

RESULTS

Total 105 participants of USG-diagnosed
NAFLD were included in our study. Out of
total participants, 55 were males (52.4%) and
50 females (47.6%) (Table 1). Average age of
participants was 48.3 years ranging from 25 years
(minimum) to 79 years (maximum). Maximum
number of participants belong to age group 41-50
years (32.3%) followed by age group 51-60 years



SHARMA & BHATTARALI, Biosci., Biotech. Res. Asia, Vol. 20(2), 667-671 (2023) 669

(23.8% (Figure 1). Distribution of NAFLD grades
among study population was 89 mild (84.7%), 14
moderate (13.3%) and 2 severe (1.9%) (Figure 2).
Distribution of NAFLD between male and female
gender was statistically not significant (P>0.05).

Dyslipidemia was found in more than two
thirds of our study population. Total cholesterol,
triglyceride and LDL were increased in 67.6%,
65.7% and 67.6% respectively. HDL was decreased
in 60.9% cases. Mean value of total cholesterol,
triglyceride, LDL and HDL were 233.5 gm/
dl, 215.5 gm/dl, 148.7 gm/dl and 32.5 gm/dl
respectively. When lipid profiles were compared
with fatty liver, significant positive correlation
was seen between NAFLD with increased serum
cholesterol, increased triglyceride, increased LDL
& decreased serum HDL. P value was <0.001 in
all the cases. Different grades of NAFLD and
individual lipid components show no significant
correlation.

Table 1. USG Fatty Liver * Gender Crosstabulation

DISCUSSION

Our study was of descriptive cross
sectional type and it included USG-diagnosed
cases of NAFLD. Relationship of NAFLD with
lipid parameters was studied. Majority of our study
population were in 5" and 6" decade of life and
mean age was 48.3 years. Similar study conducted
by Mabhaling Du et al. showed mean age of 49.1
years. Age distribution of the study population was
also similar to that of our study’.

Most of our NAFLD cases were graded
mild (84.8%) with 13.3 % moderate and only 1.9%
severe. Other similar studies have also shown
similar pattern of distribution of NAFLD grading
with mild variety as the most common and severe
variety as very rare. Study conducted by Sen ef al.
(Sample size = 385) showed severe fatty liverin 1.8
% participants', whereas another study conducted
by Bhusal et al. taking 100 samples of NAFLD

Table 2. USG Fatty Liver *
Total cholesterol status Crosstabulation

Total cholesterol status

Normal Increased Total
USG Fatty Mild 30 59 89
Liver Moderate 4 10 14
Severe 0 2 2
Total 34 71 105

Pariticipants

Gender
Male Female Total
USG Fatty Mild 49 40 89
Liver Moderate 6 8 14
Severe 0 2 2
Total 55 50 105
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Fig. 1. Distribution of participants according to age group
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Grades of Fatty Liver
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Fig. 2. Different grades of NAFLD

showed 83% mild and 17% moderate cases with
no severe grade seen’.

Abnormal lipid profile was seen in
majority of cases. In our study, increased serum
total cholesterol, increased triglyceride, increased
LDL were observed in 67.6%, 65.7% and 67.6%
of NAFLD cases respectively. Similarly, decreased
serum HDL was seen in 60.9% of the study
population. Mean value of total cholesterol,
triglyceride, LDL and HDL were 233.5 gm/
dl, 215.5 gm/dl, 148.7 gm/dl and 32.5 gm/dl
respectively. These findings were comparable to
other studies conducted by Sen et al. and Bhusal
etal.

When we compared lipid profiles with
fatty liver, significant positive correlation was seen
between NAFLD with increased serum cholesterol,
increased triglyceride, increased LDL & decreased
serum HDL. P value was <0.001 in all the cases.
However, different grades of NAFLD and
individual lipid components show no significant
correlation. One of the most probable reason for
this is our sample size being small with subsequent
very small proportion of severe grade NAFLD
cases.

In summary, NAFLD has emerged as a
common clinical entity in our clinical practice in
recent times. It has stimulated many researchers
to study and publish various research articles on

this topic. Our study showed significant positive
correlation between fatty liver and abnormal lipid
profile but different grades of NAFLD did not
show any significant correlation with increased
lipid components. Hence, larger studies in terms of
sample size, involvement of different communities
and incorporation of other variables should be
conducted in future for the better understanding
of this topic.

CONCLUSION

Our study showed the majority of NAFLD
cases had abnormal lipid profile. There was
significant positive correlation between NAFLD
with increased serum cholesterol, increased
triglyceride, increased LDL and decreased HDL.
However, no significant correlation was seen
between different grades of NAFLD and increasing
lipid abnormalities.

Dyslipidemia has been seen to be
associated with NAFLD. Since dyslipidemia
is also one of the risk factors of cardiovascular
and cerebrovascular abnormalities, clinicians
must manage dyslipidemia in cases of NAFLD
diagnosed on ultrasonography.

Limitation

We took samples of USG-diagnosed
NAFLD cases. Sensitivity and specificity of
USG to diagnose and grade NAFLD is observer-
dependent. Although we used single observer
and same USG machine, chance of false positive
NAFLD sample is still there, which might affect
the overall result. Another limitation was our study
took sample from patients who came to hospital, so
the results may not truly reflect the health condition
of general population.
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