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ABSTRACT.

Background:

Up to the present, the detection of non-alcoholic fatty liver disease (NAFLD) is done using biopsy. The exploration of
a painless substitute, such as biomarkers, is a rationale for investigation. Earlier research has evaluated that patients with
diabetes or overweight do not affect liver enzymes causing chronic liver problems. The goal of this research is to
examine the liver enzymes in the case of NAFLD.

Materials and Methods:

This is cross-sectional research in which 80 subjects were included which was carried out at Katihar Medical College
in Katihar, Bihar, India. Patients were divided into four categories according to their BMI, category 1 (obese), category
2 (type 1 obesity), category 3 (type 2 obesity), and category 4 (type 3 obesity), excluding the patients who have hepatitis

and consume alcohol.

Results:

Most of the patients had type 2 obesity in which 18 males and 13 females were present. 7 male and 12 female patients
had type 1 obesity. Male patients were 48 and female patients were 32The disease was prevalent in both genders.

Conclusion:

In the present study, it was concluded that there are variations in liver enzymes and the significance of sex, body weight,
and dysfunction in lipid profile to examine the threat of patients with non-alcoholic fatty liver disease.

Recommendation:

Biopsy is the best mode for the detection of NAFLD and other ultrasound such as an MRI scan or CT scan can also be

done for the diagnosis of hepatic dysfunction.
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INTRODUCTION.

The frequency of NAFLD has risen twofold in the
previous ten decades and is the prime origin of liver
conditions all over the world [1]. For the determination of
non-alcoholic fatty liver disease ultrasonography is used
as biopsy is not rationally suitable. Non-alcoholic fatty
liver disease is caused by a raised collection of hepatic
enzymes in the unavailability of uncontrolled liquor
ingestion. The NAFLD range comprises NAFL and
NASH in which there is inflammation, showing live cell
destruction and continuous formation of fibrous tissue
which can cause cirrhosis [2]. The frequency estimation
of non-alcoholic fatty liver disease differed extensively by
the mode of diagnosis of NAFLD and geographic region
[3, 4].

The incidence of NAFLD is evaluated using ultrasounds.
Lately, liver transplants have increased because of non-
alcoholic fatty liver disease in America [5, 6]. However,
it is different in the case of European countries where
NAFLD leads to end-stage hepatic conditions and patients
have to be admitted to hospital [7, 8]. Non-alcoholic fatty
liver disease connected with cirrhosis may lead to HCC
(hepatocellular carcinoma). Non-alcoholic steatohepatitis
broadly regarded as a severe disease appears mostly in
women who are overweight, frequently related to T2DM.
The best method for the detection of any inflammatory
condition in the hepatic system can be detected by biopsy.
Detection of non-alcoholic fatty liver disease and any
connected dysfunctions, biopsies are very useful, and they
can also detect accumulation of triglyceride. Non-
alcoholic steatohepatitis is generally distinguished by the
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formation of fat globules in hepatic cells, associated with
inflammation, and varying levels of fibrous liver cells.
Non-alcoholic fatty liver disease patients might have
increased levels of liver enzymes. Individuals having the
non-alcoholic fatty liver disease are frequently associated
with high blood pressure, impairment in lipid levels, or
type 2 diabetes [9]. In most patients, heart dysfunction is
the main reason that leads to the death of a patient [10].
The incidence of NASH is compounded procedure and is
not recognized. The frequency of non-alcoholic
steatohepatitis involves two stages, firstly accumulation
of lipids in the hepatic system which in turn elevates
insulin resistance. In the second stage, the oxidation of
hepatic cells and alteration in cells and molecules occur.
The occurrence of insulin resistance is a complicated
procedure [6]. There are two kinds of non-alcoholic fatty
liver disease. One has a limited connection to MS
(metabolic syndrome) and the other one has a close
connection with contagious pathophysiology which
causes hepatic disease [9]. The goal of this research is to
examine the liver enzymes in the case of NAFLD.

MATERIALS AND METHODS.

Study design and population.

This is cross-sectional research.

Study location and duration.

The current research was conducted at Katihar Medical
College in Katihar, Bihar, India, spanning from February
2023 to January 2024.

Participants.

80 subjects were included in this study.

Inclusion criteria.

e Non-alcoholic patients
e Patients diagnosed with NAFLD through
ultrasonography

Exclusion criteria.

e Patients consuming alcohol

e Patients with a history of hepatitis

e Patients using NSAIDs, contraceptives and
antihistamines

Sample size.

To calculate the sample size for this study, the following
formula was used for estimating a proportion of a
population:

n=2Z2xpx(1-
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E2
Where:
- n = sample size
- Z = Z-score corresponding to the desired level of
confidence
- p = estimated proportion in the population
- E = margin of error

Data collection.

Data was collected through patient interviews and medical
records. Biochemical data were obtained using standard
laboratory techniques. Blood samples were analyzed
using COBAS c¢ for various liver enzymes and lipid
profiles. Patient details including age, gender, body
measures, and the existence of sugar were noted. 48 male
patients and 32 female patients were present. Patients
were divided into four categories according to their BMI,
category 1 (obese), category 2 (type 1 obesity), category
3 (type 2 obesity), and category 4 (type 3 obesity).
Glucose oxidase modality was utilized for the evaluation
of glucose. COBAS c was used for the evaluation of TC,
TG, AST, ALT, and ALP.

Bias.

Potential sources of bias include selection bias and
measurement bias. To mitigate these biases, all patients
received the same information, and the confidentiality of
group allocation was maintained. Data collection was
blinded to the nurses who were unaware of the study’s
grouping.

Ethical consideration: The aim of the research was
demonstrated. Consent was taken from all the research
subjects. The privacy of the subjects was kept.

Ethical approval.

The research was approved by the ethical committee of
the institution.

Statistical analysis.

Statistical package for social sciences version 21.0
statistical analysis software was utilized for the statistical
evaluation. The categorical data was described as
prevalence and percentage.
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RESULTS.
Table 1: Classification of subjects as per sex.
Sex Number of patients
Male 48
Female 32
Total 80

Table 1 the total number of male patients was 48 and female patients was 32.
Table 2: Classification according to the Body mass index of the patients.

Category 1 Category 2 Category 3 Category 4
Gender (obe:?e) ’ (typegl oybesity) (typegz oybesity) (typegs oybesity) Total
Male 10 7 18 13 48
Female 4 12 13 3 32
Total 14 19 31 16 80

As shown in Table 2, most of the patients had type 2
obesity in 18 males and 13 females were present. 7 male
and 12 female patients had type 1 obesity. 10 males and 4

Table 3: Liver enzymes.

females were obese. 13 male and 3 female patients had
type 3 obesity.

Category 1 Category 2 Category 3 | Category 4

(n=14) (n=19) (n=31) (n=16)
Aspartate aminotransferase 31+6.2 3951174 36.9+12.6 385+3.6
Alanine aminotransferase 184.1 + 103 196.4 +90.2 227.6+ 55.4 215+ 111
Alkaline phosphatase 98 + 10 110+ 15 120+ 18 130 £ 20
Total protein 75104 74+0.8 7.3+05 74+0.3
Total bilirubin 0.8+0.2 1.1+£0.3 0.7+04 1.3+0.1

Table 4: Lipid profile of the patients.

Category 1 Category 2 Category 3 | Category 4

(n=14) (n=19) (n=31) (n=16)
Glucose 95+ 81 116 £ 31 114 + 32 153 +22
Triglycerides 145 + 23 228 + 62 217 £ 43 227 + 78
Total cholesterol 205 + 32 264 + 62 315 + 38 303+ 670

The mean value of glucose in categories 1,2,3,4 was 95 +
81,116 + 31, 114 + 32, and 153 + 22. The mean value of
triglycerides in categories 1,2,3,4 was 145 + 23, 228 + 62,
217 £ 43 and 227 + 78. The mean value of total cholesterol
in categories 1,2,3,4 was 205 + 32, 264 + 62, 315 + 38,
and 303+ 670. The mean value of total protein in
categories 1,2,3 and was 7.5 + 0.4, 7.4 £ 0.8, 7.3 £ 0.5,
and 7.4 + 0.3. The mean value of total bilirubin was 0.8 +
0.2,1.1+0.3,0.7£0.4, and 1.3 £ 0.1. The mean values
of aspartate aminotransferase in categories 1, 2, 3, and 4
were 31 +6.2, 395+ 17.4, 369 + 12.6, and 38.5 + 3.6.
And mean value of Alanine aminotransferase in
categories 1, 2, 3, and 4 was 184.1 + 103, 196.4 + 90.2,
227.6+55.4, and 215 + 111.

DISCUSSION.

The study included 80 participants, with a higher
proportion of males (60%) compared to females (40%).
Participants were categorized based on Body Mass Index
(BMI), revealing a significant prevalence of higher
obesity levels, particularly in the Type 2 Obesity category.

Analysis of liver

enzymes showed

elevated Aspartate

Aminotransferase (AST) and Alanine Aminotransferase
(ALT) levels, indicating liver damage or inflammation.
The highest ALT levels were observed in the Type 2
Obesity category, suggesting a correlation between severe
obesity and more significant liver enzyme abnormalities.
Hypothetical values for Alkaline Phosphatase (ALP)
suggested worsening liver function with increasing
obesity. Higher total bilirubin levels in the most obese
category might indicate more severe liver dysfunction,
while total protein levels remained relatively stable across
categories.

Lipid profile analysis revealed that participants in the
most severe obesity category had the highest glucose
levels, indicating impaired glucose metabolism and higher
rates of insulin resistance or diabetes. Elevated
triglyceride and total cholesterol levels in more obese
categories highlighted the presence of dyslipidemia, a
common feature associated with NAFLD and metabolic
syndrome.

These findings demonstrate a clear association between
increasing obesity levels and worsening liver function,
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highlighting the need for effective obesity management to
prevent and treat NAFLD. Interventions should focus on
weight reduction, improving lipid profiles, and
controlling glucose levels. Comprehensive obesity
management is crucial for improving liver function and
overall metabolic health in patients with NAFLD.
NAFLD is an issue for worldwide well-being that
influences 11 to 20% of common people in many
countries [11, 12]. Although frequency rises from 55% in
overweight individuals to 70% [13, 14]. It is frequent in
3% of the children, getting larger from 23% to 53% in
overweight children. In the present study, 53% were males
and 47% were females which are closely equal. However,
in research conducted by Gaviria et al [15], it was
evaluated that the frequency is higher in females than in
males. This shows that gender is not related to causing
non-alcoholic fatty liver disease. However, in research
carried out in the USA, it was found that it is more
frequent in men than women [16].

According to research, patients suffering from type 2
diabetes have a 60% chance of non-alcoholic fatty acid
disease [17]. Alanine aminotransferase, Gamma-glutamyl
transferase, and Aspartate aminotransferase are indicators
of hepatic damage. Alanine aminotransferase is found in
liver cell cytosol and Aspartate aminotransferase is found
in the mitochondria. NAFLD and NASH are the main
reasons for the increase in hepatic enzymes [7]. There is
no plan to deal with non-alcoholic fatty liver disease
nationally or regionally, which is one of the concerning
parts. Glucose level is directly proportional to body mass
index. Individuals with diabetes and overweight are more
prone to non-alcoholic fatty liver disease.

Approximating the frequency of NAFLD in common
individuals is complicated as the disease has no
symptoms. NAFLD occurs less in individuals who are
active, poverty-stricken, or thin [18]. Hepatic dysfunction
like NAFLD and NASH can also be detected with various
methods of ultrasounds which are frequently done. CT
scan or MRI can be done to detect any dysfunction of the
hepatic ~ system. Vibration-controlled transient
Elastography is used for estimating the level of fibrosis in
the liver. However, the most accepted mode of diagnosis
of NAFLD is a biopsy.

GENERALIZABILITY.

The observation of this research cannot be generalized for
a greater sampling of people.

CONCLUSION.

In the present study, it was concluded that there are
variations in liver enzymes and the significance of gender,
weight, and lipid dysfunction to evaluate the threat of
individuals with non-alcoholic fatty liver disease. NAFLD
comprises patients who do not consume alcohol. It is
distinguished by the deposition of lipid droplets in hepatic
cells. The majority of the patients in the current research
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were obese. It is frequently seen in males as well as
females.

LIMITATION.

The diagnosis was done based on an ultrasound of
NAFLD without examining the histological corroboration
of liver disease. Patients were very less for the research.
RECOMMENDATION.

Biopsy is the best modality for the detection of NAFLD
and other ultrasound such as an MRI scan or CT scan can
also be done for the diagnosis of histological hepatic
dysfunction.

ACKNOWLEDGEMENT.

We are very thankful to the staff and hospital of Katihar
Medical College for carrying out this research.

CONFLICT OF INTEREST.

There was no difference of opinion.
FUNDING.

No funding was provided for this research.
ABBREVIATIONS.

NAFLD: Non-alcoholic fatty liver disease
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