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Abstract: Excessive and abnormal fat deposition in the liver cells among non-alcoholic populations is
considered as Non Alcoholic Fatty Liver Disease (NAFLD). Radiology detects fatty liver early and
accurately, further lipid profile testing checks for abnormalities in Total Cholesterol, HDL, LDL, and
Triglycerides in different categories. This study examined the profile of risk factors of NAFLD patients
attending NGMCTH. The analytical hospital based cross-sectional study was conducted over a period of
one year in patients sent for routine ultrasonography for the assessment of abdominal pathology. Total
patients enrolled after exclusion were 90. Diagnosis and grading of fatty liver was done on the basis of
USG finding of abdomen. According to the findings of our research, all individuals had an increase in
their alanine transaminase levels, whereas 46 patients had an increase in their aspartate transaminase
levels. As was the case with our own research, Sandal discovered a substantial correlation between
NAFLD and ALT. The results indicated that out of a total of 90 individuals diagnosed with NAFLD, 33
patients were diabetic and 18 patients were hypertensive. A total of 25 patients had symptoms of
metabolic syndrome. According to the findings of the study, the prevalence of diabetes was 48.5%, and
the prevalence of hypertension was 52%. Comparable to the findings of our own research, the study
found that the prevalence of metabolic syndrome in individuals with NAFLD was 32.74 percent. In
addition, our paper emphasizes the connection between non-alcoholic fatty liver disease (NAFLD) and
characteristics of the metabolic syndrome. According to numerous reports, nonalcoholic fatty liver
disease (NAFLD) is associated with obesity, diabetes, hypertension, and hyperlipidemia.
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1. INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is defined as the accumulation of hepatic fat, as evidenced by
radiologic or histologic examination, in the absence of a coexisting etiology of chronic liver disease or
secondary cause of steadies (including drugs, significant alcohol consumption, or inherited or acquired
metabolic states) [1]. The spectrum of NAFLD encompasses two subtypes, nonalcoholic fatty liver
(NAFL) and nonalcoholic steatohepatitis (NASH) [2]. NAFL is defined as the presence of 5% hepatic
statuses without evidence of hepatocellular injury in the form of hepatocyte ballooning [3]. NASH is
defined as the presence of 5% hepatic statuses and inflammation with hepatocyte injury (e.g.,
ballooning), with or without any fibrosis Because the majority of patients with NAFLD are asymptomatic,
the prevalence of NAFLD is not completely well defined globally, although several studies have
suggested a wide range of prevalence rates of 2.8% to 46% [4]. A recent systematic review and meta-

Vol. 3 No. 05 (2024): Dinkum Journal of Medical Innovations © 2024 DJMLI. All rights reserved



368

analysis has estimated the global prevalence of NAFLD, as diagnosed by imaging in the absence of
significant alcohol use, to be approximately 25%, with the highest prevalence in the Middle East and
South America and the lowest prevalence in Africa [5]. The prevalence of NAFLD, specifically NASH is
common in diabetes with frequency of 60% to 76% NAFLD and 22% NASH [6]. Metabolic co-morbidities
associated with a diagnosis NAFLD included obesity (51.34%), type 2 diabetes (22.51%), hyperlipidemia
(69.16%), hypertension (39.34%), and the metabolic syndrome (42.54%) [6]. The overall global
prevalence of NAFLD diagnosed by imaging is around 25.24%. The highest prevalence of NAFLD is
reported from the Middle East 31.79% and South America 30.45% whereas the lowest prevalence rate
is reported from Africa 13.48% [7]. Non-alcoholic fatty liver is strongly associated with obesity, insulin
resistance, hypertension and dyslipidemia. It is now regarded as the hepatic manifestation of metabolic
syndrome [8]. It is difficult to distinguish fatty liver disease due to alcohol intake and NAFLD. Histological
features present in all or most cases of NAFLD are macrovesicular steadies, lobular inflammation,
hepatocytes necrosis, ballooning hepatocytes degeneration and fibrosis. Additionally, Mallory Dank
bodies, glycogenated nuclei and stainable iron are observed with varied frequencies [9]. It is difficult to
distinguish alcoholic fatty liver from NAFLD histologically but more fibro-occlusive venous lesions and
bile stasis in alcoholic steatohepatitis [10]. NASH is defined as the combination of steadies with lobular
inflammation and hepatocytes ballooning that may or may not be associated with hepatocytes necrosis
[11].In most patients some degree of fibrosis is present [12]. Cirrhosis maybe present among 20% of
NASH patients. In patients with NASH, 57% had fibrosis and 17% had cirrhosis at the time of their initial
liver biopsy and rest were normal [13].Currently used techniques for hepatic imaging are,
ultrasonography (USG), computerized tomography (CT) and magnetic resonance imaging (MRI) [14].
Liver biopsy is the most promising technique for the detection of fatty liver. However, it is invasive,
painful and requires 6 hours of bed rest. It may be associated with mortality in few cases [15]. Non-
alcoholic fatty liver can be graded on the basis of severity of fat deposition Minimal diffuse increase in
the fine echoes where liver appears bright compared to the cortex of the kidney. However, there is
normal visualization of diaphragm and intrahepatic vessel borders. Moderate diffuse increase in the
fine echoes [16]. Slightly impaired visualization of the intrahepatic vessels and diaphragm [17]. Marked
increase in the fine echoes, poor or no visualization of intrahepatic vessels and diaphragm and poor
penetration of the posterior, segment of the right lobe of the liver Non-alcoholic fatty liver disease has
emerged as the most common liver problem in the western world and is a clinic pathologic entity
increasingly recognized as a major health burden in developed countries [18]. Many studies regarding
risk factor on NAFLD had been conducted in India, Pakistan, China and Bangladesh However, there is
no any major study done in mid-western region of Nepal regarding risk factors of non-alcoholic fatty
liver disease and there is no information on the prevalence of individual risk factor of NAFLD [19]. So,
this study is going to be conducted with the aim to study the risk factors of NAFLD and to study the
profile of risk factors of NAFLD patients attending NGMCTH [20].

2. MATERIALS & METHOD

Hospital based observational study, the study was conducted in the Department of Internal Medicine
of Nepalgunj Medical College, Teaching Hospital, Kolhapur, Nepal. Sample size calculation for
qualitative variable was used. The minimum sample size to be taken was 87 cases, however, the total
number of cases in our study were 90. Non-random sampling technique was applied. First 90
consecutive with clinical, biochemical and sonographer evidence of NAFLD in the study after obtaining
informed consent. All the patients of age more than 18 years admitted in medical ward or attending
the medicine OPD of NGMCTH diagnosed with fatty liver by USG (abdomen and pelvis) who fulfilled the
inclusion criteria were enrolled and evaluated. Informed written consent was obtained and detail
clinical history and physical examination was made in each patient and data were filled in preform. The
collected data were edited, classified, coded and tabulated for organizing the individual piece of
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information. The data was entered into Microsoft excel and analyzed in the Statistical Package for Social
Sciences version 25. Different graphs and tables were made and analysis of association of variables was
done by using one-way ANOVA. After the end of investigations all data were categorized and tabulated.
All the risk factors categorized strictly according to the criteria outlined earlier. Incomplete data were
discarded.

3. RESULTS & DISCUSSION
3.1 Results Interpretations

Total sample size was 90, the distribution of demographics of sample is given by the following graphs:
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Figure 01: Distribution of Age

In this study majority of the patients were of age group 40-50 followed by 50-60 years.
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Figure 02: Gender Distribution of Study

Out of 90 patients males were 35 (38.89%) and females were 55 (61.11%) as shown in chart number 2.
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Figure 03: Smoking habit among the patients diagnosed with NAFALD

Table 4: Distribution of Body Mass Index (BMI) among patients diagnosed with NAFLD

BMI(kg/m?) Frequency Percentage (%)
Underweight (<18.5) 0 0
Normal Range (18.5-22.99) 17 18.9
Overweight (23-24.99 12 13.3
Obese Class 1(25-29.99) 44 48.9
Obese Class Il (>=30) 17 18.9
Total 90 100.0

Table showing majority of patients were fell in obese class I. Patients with normal BMI and class Il
obesity were having similar frequency. Overweight was found in 12(13.3%) cases.
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Figure 04: Distribution of different grades of NAFLD diagnosed patients
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Figure showing frequency of different grade of fatty liver. Grade Il fatty liver outnumber the most 44

(48.88%).

Table 5: Value of serum lipid profile among NAFLD patients

Lipid Profile

Number

‘ Percentage (%)

LDL Cholesterol (Mean +SD : 121.26+40.33, Minimum: 50, Maximum: 225)

Optimal (<100) 30 33.3
Near optimal (100-129) 25 27.8
Borderline high (130-159) 10 11.1
High (160-189) 21 23.3
Very high (Very high) 4 4.4
HDL Cholesterol (Mean #SD : 43.01+ 9.18, Minimum: 25, Maximum: 68)

Low (<40) 30 33.3
Normal (40-60) 57 63.3
High (=60) 3 3.3

Total Cholesterol (Mean + SD: 212.49+

44.25, Minimum: 139, Maximum: 325)

Desirable (<200) 43 47.8
Borderline high (200-239) 16 17.8
High (>240) 31 34.4
Triglycerides (Mean + SD; Minimum ;134 Maximum;390
238.77 £+ 53.34
Normal (<150) 10 11.11%
High (=150) 80 88.88%
LDL

W optimal

M near optimal

m borderline high

= high

m very high

Figure 05: Distribution of Low Density Lipoprotein (LDL) in patients with NAFLD (mg/dl)

In the lipid profile report it was found that 30 patients (33.3%) had optimal LDL. LDL level was near
optimal in 25 (27.8%) cases, borderline high in 10 (11.1%), high in 21 (23.3%) cases and very high in 4

(4.4%) cases.
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Figure 06: Distribution of High Density Lipoprotein (HDL) in patients with NAFLD (mg/dl)

Fasting lipid profile report showed that 30 patients (33.33%) had low HDL. HDL level was normal in 57
(63.33%) patients and 3 patient (3.33%) had high level of HDL.
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Figure 07: Distribution of Cholesterol in patients with NAFLD (mg/dl)

Out of 90 patients we found that 43 patients (47.77%) had desirable Cholesterol.16 (17.77%) patients
had borderline high cholesterol and 31 patient (34.44%) had high level of Cholesterol. It was found that
80 patients (88.88) had high Triglycerides and 10 patients (11.11%) had normal level of triglycerides.
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Table 6: Relation between grading of fatty liver and Triglyceride

USG Grades Number (%) Mean TG SD
Grade | 34 (37.77%) 189.50 413.63
Grade Il 44 (48.88%) 264.23 33.406
Grade |ll 12(13.33%) 285.00 53.341

As depicted in table value of TG found increased with increase in grade of fatty liver.

Table 7: Relation between grading of fatty liver and LDL

USG Grades Number (%) Mean LDL SD
Grade | 34 (37.77%) 102.99 34.55
Grade Il 44 (48.88%) 126.66 41.944
Grade |lI 12(13.33%) 153.25 20.964

As depicted in table value of LDL found increased with increase in grade of fatty liver.

Table 8: Relation between grading of fatty liver and total cholesterol

USG Grades Number (%) Mean TC SD
Grade | 34 (37.77%) 189.62 33.472
Grade I 44 (48.88%) 219.14 416.88
Grade |l 12(13.33%) 252.92 17.763

As depicted in table value of Total cholesterol found increased with increase in grade of fatty liver.

Table 9: Co-morbidities associated with NAFLD

Number (N) Percentage (%)
DM Yes 33 36.7
HTN Yes 18 20.0
IHD Yes 4 4.4
Metabolic syndrome Yes 25 27.77

Among total 90 NAFLD patients, diabetes was more common in majorities 33(36.7%). Rest with

decreasing order of frequencies were as follows.MS 25(27.77%), HTN 18(20.0%) and IHD 4(4.4%).

Table 10: ALT level

Frequency Percent (%)
5-40 mg/dI 31 34.4
>40 mg/dl 59 65.6
Total 90 100.0
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Table 11: AST level

Frequency Percent (%)
5-40 mg/d| 44 48.9
>40 mg/d| 46 51.1
Total 90 100.0

Table showing value of both ALT and AST was higher among NAFLD in majorities.

Table 12: Waist Circumference in Male (n=35)

Frequency Percent (%)
Normal 26 74.3
Abnormal 9 25.7
Total 35 100
Table 13: Waist Circumference in Female (n=55)

Frequency Percent (%)
Normal 29 52.7
Abnormal 26 47.3
Total 55 100

3.2 DISCUSSION

The most common chronic liver disease in the West is nonalcoholic fatty liver disease (NAFLD), which
is also rising alarmingly in South Asia, hitting an epidemic proportion of 30 percent in the last two
decades due to obesity and metabolic syndrome (MS) epidemics in younger South Asians [21]. Many
studies regarding risk factor on non-alcoholic fatty liver disease had been conducted in India, Pakistan,
China and Bangladesh However, there is no any major study done in mid-western region of Nepal
regarding risk factors of non- alcoholic fatty liver disease so this study was conducted with the aim to
study the risk factors of NAFLD and to find the prevalence of individual risk factor on NAFLD in patients
attending NGMCTH [22]. This study is first of its kind in this region. The information received after
conducting this study will be helpful for knowledge regarding NAFLD [23]. It's a common risk factor
which further might be helpful for reducing the burden of disease and its future complications [24]. The
mean age of the patients in the study was 51.86 + 12.76 years (males= 52.29 + 13.243) years and
females = 51.52 + 12.681 years) [25]. The majority of patients 28 (31.11%) were of age group 40-50
years, followed by 27 (30.00%) patients between 50-60 years [26]. In our study minimum age of patient
was 28 years and maximum age of the patient was 84 Our study is similar to the study by Medaling who
guoted the largest percentage of people with fatty liver disease are in their fourth to fifth decade of life
[27]. Sedentary life styles, urbanization along with Presences of co-morbidities like obesity, Diabetes
and HTN further contributing the Higher frequencies [28]. Our study shows slightly female
preponderance with female: male ratio of 1.57:1. Our results are comparable to other studies also [29].
Contrary to this study, Mohan showed the male preponderance (men: 35. 1% vs. women: 29.1%) and
Singh also showed male preponderance where out of 632 consecutive NAFLD patients, 484 (76.6%)
were males and 148 (23.4%) were females. Since, most of the males in this region have a history of
significant alcohol consumption they were excluded from this study. Also NAFLD may be attributed to
natural changes in female physiology, such as insulin resistance, central obesity, adipose distribution
and sex hormones [30]. In our study, patients with NAFLD as per BMI grade, most fell under obese class
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| 44 (48.9%),followed by 17 (18.9%) class Il obesity, and 12 (13.3%) were overweight [31]. Unchill
reported in their study, majority were overweight (52.8%) and 24.8% were obese. Contrary to our study
the highest number of patients were in overweight group, this is because we have followed WHO Asia
pacific BMI classification. There was statistically significant association between BMI and NAFLD
grading. Similar results were reported by Ruhr CE where statistical significance was seen between
NAFLD and BMI (p=0.034) [32]. Showed significant association of BMI with NAFLD. The findings in these
studies correlate quite well with our study showing higher incidence of NAFLD in people with increase
in BMI. In this study out of total 90 NAFLD patients we found that 32 patients (36%) were smokers and
58 patients (64%) were non-smokers [33]. Study reported significant relation between fatty liver with
smoking. The fatty liver disease incidence increased significantly among the nondrinkers as the number
of cigarettes smoked increased (p = 0.001) [34]. So Cigarette smoking may be a significant risk factor
associated with NAFLD onset in nondrinkers. In our study, as per sinology report majority had grade ||
fatty liver 44 (48.88%), followed by grade | 34 (37.77%) then grade Il 12 (13.33%). Medaling reported
in his study Grade | fatty liver in 47.1%, Grade Il in 42.8% and Grade Ill in 10%. Showed that the fatty
liver grade | was observed in 55.1%, grade Il in 32.7% and grade Il in 12.2% of the patients. In our study
greater number of cases with Grade Il NAFLD might be due to late hospital presentation because of
geographical and socio-economic barriers. Lack of health awareness among the population in this
region prevents them from seeking medical attention early in our study, the mean value of serum
triglycerides was 238.77+53.34 mg/dl, LDL cholesterol was 121.26+40.33, HDL was 43.01+ 9.18 and
total cholesterol was 212.49+ 44.25. Our study showed that increased triglycerides was seen in 88.88%,
low HDL was in 33.33%, total cholesterol was border line high in 17.8% and high in 34.4 %, and LDL
Cholesterol was borderline high 11.1 %, high in 23.3% and very high in 4.4%.

4. CONCLUSIONS

According to the findings of our research, all individuals had an increase in their alanine transaminase
levels, whereas 46 patients had an increase in their aspartate transaminase levels. As was the case with
our own research, Sandal discovered a substantial correlation between NAFLD and ALT. The results
indicated that out of a total of 90 individuals diagnosed with NAFLD, 33 patients were diabetic and 18
patients were hypertensive. A total of 25 patients had symptoms of metabolic syndrome. According to
the findings of the study, the prevalence of diabetes was 48.5%, and the prevalence of hypertension
was 52%. Comparable to the findings of our own research, the study found that the prevalence of
metabolic syndrome in individuals with NAFLD was 32.74 percent. In addition, our paper emphasizes
the connection between non-alcoholic fatty liver disease (NAFLD) and characteristics of the metabolic
syndrome. According to numerous reports, nonalcoholic fatty liver disease (NAFLD) is associated with
obesity, diabetes, hypertension, and hyperlipidemia. The education of patients with non-alcoholic fatty
liver disease (NAFLD) about the association between metabolic syndrome and complications, as well as
the possible ways to prevent these complications, such as engaging in regular physical activity,
maintaining a normal body mass index (BMI) by gradually reducing their weight, and maintaining
adequate control of blood pressure, sugar, and lipids, is of the utmost importance.
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