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Abstract:-  

 

 Background 

Fatty liver disease is a condition that can be 

detected incidentally during routine checkups or imaging 

tests. The rise in obesity and metabolic syndrome has 

also contributed to an increase in fatty liver diagnoses. 

This condition can be caused by alcohol consumption 

(alcoholic fatty liver disease) or by other factors 

(nonalcoholic fatty liver disease). 

 

 Aims & Objectives 

This study aims to investigate the clinical 

characteristics and inflammatory markers in individuals 

with asymptomatic fatty liver disease identified through 

routine imaging tests like ultrasounds (USG) and CT 

scans of the abdomen. Specifically, the researchers will 

measure serum levels of high-sensitivity C-reactive 

protein (hs-CRP) to assess potential inflammation and its 

association with coronary artery disease (CAD) risk in 

this patient population. 

 

 Methods  

The study appears to be investigating asymptomatic 

fatty liver disease detected through ultrasounds in adults 

(age > 14 years) who underwent health checkups at a 

medical college between October 2022 and September 

2023. 

 

I. INTRODUCTION 

 

The diagnosis of Fatty liver is frequently unexpected. 

Often, the diagnosis of Fatty liver is incidental, occurring 

during radiological tests such as abdominal ultrasound or CT 

scan, which were originally conducted for unrelated reasons. 

Medical professionals are observing an increasing number of 
cases when fatty liver disease is diagnosed using radiological 

imaging, sometimes inadvertently. The rise in utilization of 

radiographic diagnostic techniques, health examinations, and 

screening initiatives, together with the prevalence of obesity 

and metabolic syndrome, are factors that contribute to this 

occurrence. 

 

Fatty liver is a clinical and histopathological condition. 

Put simply, it refers to the buildup of fat (triglyceride 

vacuoles) in liver cells. Fatty liver disease encompasses a 

spectrum of conditions, ranging from steatosis to 
steatohepatitis.  This disorder may arise due to alcohol 

consumption (alcohol-related fatty liver) or in the absence of 

significant alcohol intake (nonalcoholic fatty liver disease, 
often known as NAFLD). 

 

This study aims to further investigate radiologically 

identified fatty liver disease in patients who are completely 

asymptomatic and otherwise in good condition. A diagnosis 

of Fatty liver holds considerable importance, especially in 

cases where the patient is asymptomatic and appears 

completely healthy.  This could potentially be the initial 

indication of a hazardous metabolic anomaly, the toxic 

consequences of alcohol misuse, drug-related issues, or 

some uncommon liver conditions.  This discovery 
necessitates a comprehensive clinical and laboratory 

assessment as well as specific treatment approaches. 

 

This study aims to examine the characteristics of 

people with incidentally identified fatty liver who do not 

show any symptoms. An analysis is conducted on the ratio 

of fatty liver disease cases that are related to alcohol 

consumption vs those that are not.  An Endeavor is 

undertaken to examine the diverse clinical and biochemical 

abnormalities, their prevalence, and their correlation with 

metabolic syndrome. This study enables the development of 
a potential algorithm that can be used to address this 

particular scenario, specifically within the study community 

of Northern Chennai. Subsequently, the levels of high 

sensitive C reactive protein are being assessed. Being a pro- 

inflammatory marker and an in dependant cardiovascular 

risk factor, hsCRP may provide a clue regarding the 

cardiovascular risk status of such instances and also the 

potential link between all the metabolic abnormalities. 

 

 Aim of the Study 

 

 The objective is to evaluate the clinical characteristics of 
individuals who have been identified with fatty liver 

using standard radiological screening modalities such as 

ultrasound (USG) and computed tomography (CT) of the 

abdomen, although not showing any symptoms. 

 The objective is to examine the laboratory pattern linked 

to both alcoholic and non-alcoholic causes of fatty liver 

disease. 

 So that we may calculate the prevalence of alcoholic and 

non-alcoholic fatty liver diseases relative to one another. 

 To get insight into the prevailing and closely linked 

metabolic abnormality associated with fatty liver disease. 
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 To investigate the frequency of Metabolic Syndrome 

within the group. 

 The objective of this research is to assess the 

inflammatory marker high sensitivity C-reactive protein 

(CRP) levels in the blood of fatty liver disease patients. 

C-reactive protein is a known risk factor for coronary 

artery disease. 

 Assess the relationship between hsCRP levels and other 
clinical and biochemical problems, and determine the 

correlation. 

 

II. MATERIAL AND METHODS 

 

 Inclusion Criteria : 

Patients of both genders, aged 14 years and older, who 

are otherwise asymptomatic, have been diagnosed with fatty 

liver using ultrasonography. 

 

 Exclusion Criteria :  
 

 Anyone experiencing any kind of symptom, whether 

temporary or chronic, throughout any organ system is 

considered a symptomatic patient. 

 Patients with preexisting chronic or concomitant 

illnesses. 

 Patients who have consumed any type of medication 

 Individuals have diagnosed cases of Acute or Chronic 

Liver disease, regardless of the underlying cause. 

 Patients who have experienced hunger or prolonged 

fasting within the past four weeks. 

 Medical background of Gastrointestinal Surgery or 

surgery performed within the last three months. 

 Patients with a high-sensitivity C-reactive protein 

(hsCRP) level of 5mg/L or higher 

 

The study population consisted of individuals who 

attended the Master Health Checkup at KATURI Medical 

College, CHINAKONDURPADU, between OCTOBER 

2022 to SEPTEMBER 2023, including both patients and 

members of the general public. 

 
The presence of fatty liver was confirmed using an 

Ultrasonogram, performed by a Radiologist. Another 

radiologist thoroughly examined all the images to reduce the 

likelihood of observer mistake. The degree of fatty liver was 

classified on a spectrum ranging from mild to severe. It was 

either present or absent for all practical purposes. The 

ultrasound equipment utilized for the procedure was a Lasen 

& Toubro model, equipped with a 3.5 MHz probe. 

 

After getting the patient's written informed permission 

in their local language, we made sure they didn't have any 

serious medical history or current symptoms by doing a full 
physical examination. Medical records pertaining to 

previous procedures and medications were reviewed. 

Additionally, we inquired as to whether or not the women in 

our sample used hormonal therapies or oral contraceptives. 

There was also documentation of the duration, amount, and 

history statistics of alcohol use.The verification of alcohol 

consumption was subsequently corroborated by a relative of 

the patient, acting independently.  In certain instances, 

assistance was sought from psychiatric counselors. 

 

After gathering relevant background information, the 

selected group underwent a thorough physical examination. 

Vital signs such as pulse and blood pressure were recorded. 

We measured the subjects' anthropometric traits, such as 

their weight, height, and waist size. In order to measure a 
patient's waist circumference, we ask them to remove all of 

their clothes or, if that is not feasible, to wear very thin 

clothing. Sufficient measures were implemented to minimize 

any potential faults.  The BMI is determined by dividing the 

weight in kilograms by the square of the height in meters. 

Patients were categorized into four groups based on their 

calculated BMI. 

 

 Underweight: Body Mass Index (BMI) less than 18.5 

kg/m2 

 Optimal weight range: Body Mass Index (BMI) between 
18.5 and 24.9 kg/m2 

 Overweight refers to having a body mass index (BMI) 

between 25 and 29.9 kg/m2. 

 Obese individuals are classified as having a Body Mass 

Index (BMI) that exceeds 30 kg/m2. 

 

Laboratory analysis required the collection of a blood 

sample. After an 8-hour fast the night before, the patient will 

have a battery of tests to assess their liver function, 

including total bilirubin, as well as AST, ALT, and alkaline 

phosphatase. Their lipid profile will be completed, which 
includes total cholesterol, triglycerides, HDL, and LDL.The 

nephelometric approach, in conjunction with the turbox-sf 

analyzer, was used to quantify the plasma high-sensitivity 

C-reactive protein (hs-CRP) level.  

 

 Reference Ranges for Laboratory Values: 

 

 A range of 5 to 35 IU/L is considered typical for AST.  

 An ALT level between 5 to 35 IU/L is considered 

normal.  

 Levels of 44–147 IU/L of serum alkaline phosphatase 

are considered normal.  

 Less than 1 mg/dl is considered normal for serum total 

bilirubin. 

 

 Research Design 

Radiological screening for fatty liver has led to this 

cross-sectional research, which intends to examine the 

clinical and laboratory features of individuals diagnosed 

with this condition. Serum hsCRP levels are also intended to 

be measured. 

 

III. STATISTICAL ANALYSIS 
 

In order to compare the means of the two groups of 

participants, the statistical analysis of the study's data was 

carried out using the 'z' test or the 'normal' test. We used 

Fisher's exact test where it was appropriate. A 5% 

significance threshold (P = 0.05) was used for the 

calculations. To find out how hsCRP related to other 
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variables, we used the Pearson product-moment correlation 

coefficient. Excel® and the statistical program SSPS were 

used to perform the study's predictive analyses. 

 

 Observations and Results 

As a result of 67 patients meeting the inclusion and 

exclusion criteria, this inquiry was conducted. The majority 

of patients who went through the screening process at the 
Master Health Checkup Clinic had fatty liver detected using 

ultrasonography. 

 

 There were 41 female patients (61% of the total) and 26 

male patients (39% of the total).  

 Participants' average ages were 48 years with a standard 

deviation of 12.5 years.  

 Forty patients, or over half of the total, were between the 

ages of 31 and 50.  

 

 Human Body Size and Measurements 
Body mass index, height, and waist size are all part of 

the anthropometric profile. Please see the average values in 

the table below. A Student's t-test was used to get the p-

values. 

 

Table 1 Anthropometric Traits of Men and Women 

 Male Female P value 

Weight (kg) 72.23±12.36 67.4±13.25 0.14 

Waist  Circumference (cm) 85.73±11.58 83.7±12.61 0.51 

BMI (kg/m2) 26.79±4.54 26.7±5.02 0.95 

 

 
Fig 1 Sex Distribution Pie Chart 

 

 
Fig 2 Age Distribution Bar Diagram 
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Males averaged 72.2±12.4 kg, while females averaged 

67.4±13.3 kg. Males had a waist circumference of 

85.73±11.58 cm, while females had an average of 

83.7±12.61 cm. There were no significant differences in any 

of the measured factors between men and women. 

 Waist Circumference 

The information below applies to waist circumference. 

According to the ATP III criterion, 17 men and 19 females 

had an increased waist circumference. 

 

Table 2 Waist Circumference in Men and Women 

Waist Circumference (Males) Number Percentage (%) 

<90 cm 17 65.4 

>=90 cm 9 34.6 

 

Waist Circumference (Females) Number Percentage (%) 

<80 cm 19 46.3 

>=80 cm 22 53.7 

 

 BMI 

The Body Mass Index (BMI) is determined by using 

the weight and height according to a certain formula. The 

Body Mass Index (BMI) is calculated by dividing the weight 

in kilograms by the square of the height in meters. The 

population was thereafter categorized into normal, 

overweight, obese class 1, class 2, and class 3 based on their 

BMI. The BMI figure for males was 26.79 with a standard 

deviation of 4.54, while for females it was 26.7 with a 

standard deviation of 5.02. The subsequent table presents the 

acquired results. 

 

Table 3 BMI Classes of the Study Population 

BMI (kg/m2) Male Female Total 

Underweight with a BMI of 18.5 1 2 3 

The range of 18.5-25 is considered normal. 10 16 26 

from 25 to 29.9 Overweight persons 9 12 21 

30–34.9 Class 1 Obesity 5 9 14 

Class 2 Obesity, 35–39.9 0 1 1 

Class 3 Obesity - >40 1 1 2 

 

Among the total of 67 individuals, only 2 were 

diagnosed with morbid obesity. There were 26 patients that 

exhibited normal BMI features. Out of the total of 21 

individuals, 14 of them were classified as having Class 1 

obesity, while the remaining individuals were overweight. 

One patient exhibited class 2 obesity. There were three 

patients, one male and two females, who were classified as 

underweight according to their BMI. 

 

 
Fig 3 BMI Wise Distribution 
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 Clinical Characteristics 

There were six patients who had a medically significant level of alcohol consumption. This accounts for 8.9% of the total 

population. Liver enlargement was observed in 6 cases, accounting for 8.9% of the total. Viral serology testing for hepatitis 

revealed negative results for both Hepatitis B and C in all 67 cases. 

 

Table 4 Individuals' Medical Histories 

Heavy Alcohol Consumption 6(8.9%) 

Enlarged liver 6(8.9%) 

HbsAg +ve , anti-HCV +ve Nil 

 
 Blood Pressure 

Average blood pressure readings are 129.7 mm Hg during the systolic phase and 85.3 mm Hg during the diastolic phase. The 

gender gap in blood pressure readings is not statistically significant. 

 

Table 5 Blood Pressure Differences between Males and Females 

(mmHg) Male Female  

BP systolic 128.3±16.1 130.6±15. 0.57 

BP diastolic 85.4±12.5 85.1±11.5 0.94 

 

 Laboratory Values 

The table below gives the comprehensive mean data of the laboratory values analyzed in the study. 

 

Table 6 Mean Laboratory Values – Comprehensive Table 

Fasting Blood Sugar (mg/dl) 102 ± 38.49 

Total Cholesterol (mg/dl) 213.76±45.66 

Triglycerides (mg/dl) 128.01±51.37 

LDL (mg/dl) 140.0±42.91 

HDL (mg/dl) 48.41±10.14 

Total Bilurubin (mg/dl) 1±1.02 

AST (IU/L) 32.71±15.34 

ALT (IU/L) 32.74±22.42 

ALP (IU/L) 108.6±53.2 

 

 Fasting Blood Sugar 

The mean blood sugar level was 102±38.49mg/dl. Among the 67 patients assessed, 19 (28%) were identified with either 

newly detected impaired fasting glucose levels or diabetes mellitus. 

 

Table 7 Fasting Blood Sugar Values 

Fasting Blood Sugar Values  (mg/dl) n Percentage (%) 

Fasting blood sugar level is less than 100. 48 71.6 

FBS 100-126 (106) 10 14.9 

FBS greater than 126 9 13.4 

 

 Lipid Profile 

With triglycerides at 128.01±51.37 mg/dl, HDL at 48.41±10.14 mg/dl, total cholesterol at 213.76±45.66 mg/dl, and LDL at 

140.0±42.91 mg/dl. Table 5.8 shows the distribution of occurrences across various lipid level groups as per the ATP III 

recommendations. 

 

Table 8 Adult Treatment Panel III Categorization of Total, LDL, and HDL Cholesterol Lipid Profiles 

LDL Cholesterol (mg/dl) No. of Values Percentage (%) 

LDL<100 - Optimal 12 17.9 

100 to 129 - Near normal or above optimal 17 25.4 

130 to 159 -  Borderline high 20 29.9 

160 to 189  - High 10 14.9 

190 -  Very High 8 11.9 

 

Total cholesterol (mg/dl) No. of values Percentage (%) 

<200  -  Desirable 29 43.3 

200-239  -  Borderline High 20 29.9 

240  -  High 18 26.8 
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HDL cholesterol (Males) (mg/dl) No. of values Percentage (%) 

<40 - Low 6 23.1 

40 - High 20 76.9 

HDL cholesterol (Females ) mg/dl No. of values Percentage (%) 

<50  -  Low 21 51.2 

50  -  High 20 48.8 

 

 Liver Function Tests 

The studies group's liver function results are shown in the tables below. 

 

Table 9 Liver Function Tests 

 Number Percentage 

AST > 35 IU/L 20 29.8 

ALT > 35 IU/L 19 28.3 

ALP > 147 IU/L 10 14.9 

 

Table 10 Liver Function Tests Compared in Alcoholics and Non Alcoholics 

 Alcohol Related Fatty liver NAFLD P value 

AST 44.66+33.0 31.54+12.25 0.38 

ALT 57.5+63.5 30.5+12.19 0.34 

ALP 112.5+27.5 108.16+55.21 0.74 

 

 Metabolic Syndrome 

The ATP III criteria were used to assess the prevalence of metabolic syndrome in the subject of the research population. 

Metabolic syndrome was identified in 19 out of 67 participants. You can see the numbers on the graph. 

 

 
Fig 4 Shows the Proportion of Fatty Liver Individuals who have Metabolic Syndrome According to the NCEP – ATP III 

Recommendations for the Asian Population 

 

 
Fig 5 Displays a Bar Graph Illustrating Clinical and Laboratory Abnormalities 
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 High Sensitive C –  Reactive Protein Levels.  

High Sensitivity C-Reactive Protein (hsCRP) levels were measured in all 67 participants. Only cases with hsCRP levels less 

than 5mg/l were included in the research, as previously stated. The mean hsCRP level was 2.16±1.11 mg/l. The values ranged 

from 0.48 to 4.82. 

 

 The Table below Displays the Statistical Characteristics of the Blood Levels of hsCRP. 

 

Table 11 Displays the Statistical Properties of hsCRP Values. 

 
 

 Below are the Mean hsCRP Levels for Men and Females. The Difference is not Statistically Significant. 

 

Table 12 Presents a Comparison of hsCRP Values between Men and Females 

 Male (n=26) Female (n=41) p-value 

hsCRP 2.21±1.143 2.18±1.117 0.41 

 
The average hsCRP levels in individuals with metabolic syndrome and those lacking metabolic syndrome are respectively. 

The p-values are less than 0.001, showing a very strong statistical significance. 

 

Table 13 Shows the Comparison of hsCRP Levels in Individuals with Fatty Liver who have  

Metabolic Syndrome and those who do not 

Metabolic Syndrome (n=19) No Metabolic Syndrome (n=48) p-value 

3.12±0.998 1.796±0.928 <0.001 

 

There was a substantial variation in high sensitivity CRP levels among individuals with metabolic syndrome.When 

comparing the hsCRP levels of individuals with alcoholic and non-alcoholic fatty liver, the following results were observed. 

 

Table 14 Comparison of hsCRP Values between Alcoholic and Nonalcoholic Individuals 

 Related to alcohol Hepatic steatosis Fatal liver illness that is not caused by alcohol p- value 

Mean high-sensitivity 
C-reactive protein 

1.963±0.584 2.182±0.924 0.64 

 

The mean hsCRP level among alcoholics was 

1.963±0.584, and for the NAFLD group it was 2.182±0.924. 

There was no statistically significant disparity between the 

two groups. 

 

Group, considering the study's limited sample size of 

individuals with alcoholic fatty liver. 

The Centers for Disease Control and Prevention and 

the American Heart Association proposed a cardiovascular 

risk categorization based on hs-CRP levels in adults: low 

risk (<1.0 mg/L), moderate risk (1.0 to 3.0 mg/L), and high 

risk (>3.0 mg/L). 
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The research group is being categorized according to 

the information shown in table 14. 

 

 Correlation between Multiple Variables and hsCRP. 

The Pearson product-moment correlation coefficient 

was used to assess the association between fatty liver, 

hsCRP, and other clinical and laboratory findings. Table 15 

shows the acquired findings. 
 

The variables of the circumference of the waist and 

body mass index  showed a modest degree of correlation. 

The correlation value of 0.61 indicates that waist 

circumference has the strongest link. 

The blood pressure exhibited a 0.3 modest positive 

connection.  Within the lipid profile, there was a weak 

positive connection observed for total cholesterol, 

triglycerides, and LDL, and a weak negative correlation 

observed for HDL. 

 

The liver function test correlation coefficients were not 

highly significant. 
 

The following scatter diagrams represent representative 

correlation variables with hsCRP levels on the X axis. 

 

Table 15 The Study Population was Categorized into Different Degrees of Cardiovascular Risk based on their hsCRP Values 

hsCRP levels Number Percentage (%) 

<1 7 10.4 

1-3 46 68.7 

>3 14 20.9 

 

 
Fig 6 A Pie Chart Illustrating the Categorization of the Research Population's Cardiovascular Risk based on their hsCRP Values 

 

Table 16 The Pearson Correlation Coefficient (r) Measures the Strength and Direction of the  

Linear Relationship between hsCRP and other Factors 

Factor Correlation p-value 

Age -0.04 0.74 

Waist 0.61 <0.001 

Weight 0.51 <0.001 

BMI 0.48 <0.001 

BP(Systolic) 0.32 0.008 

BP(Diastolic) 0.31 0.010 

FBS 0.06 0.620 

TC 0.31 0.010 

TG 0.22 0.073 

HDL -0.26 0.033 

LDL 0.3 0.013 

T.Br -0.06 0.629 

AST -0.01 0.936 

ALT 0.1 0.420 

ALP -0.01 0.936 
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Fig 7 Displays a Scatter Plot Illustrating the Association 

between hsCRP (high-Sensitivity C-Reactive Protein) and  

Waist Circumference 

 

 
Fig 8 Displays a Scatter Plot Illustrating the Association 

between hsCRP (high-Sensitivity C-Reactive Protein) and  

BMI (Body Mass Index) 

 

IV. DISCUSSION 

 

 Demographic Profile 

Following the application of the exclusion criteria, 67 

cases in total were included in the study. Many cases with 

fatty liver diagnoses were eliminated from the study because 

patients with any concomitant symptom, disease, or chronic 

condition were not allowed to participate. Twelve 

individuals met the eligibility criteria despite having high 
hsCRP levels (greater than 5 mg/l). A number more than 5 

mg/dl is thought to indicate a traumatic etiology, infection, 

inflammation, or surgical procedure rather than 

cardiovascular risk. 61 Thus, these situations were not 

included in the research. 

Sixty-one percent of the participants in this study were 

female. The participants' average age was 48 ± 12.5 years. 

40 patients, or the majority, were in the 31–50 age range. 

Nearly every study conducted in India states that the 

percentage of men is higher, if not equal. A male to female 

ratio of 2:1 was reported by Amarapurkar et al. in 2000, 

whereas a 3:1 ratio was recorded by Bhat et al. in 2006. 62,63 

Naturally, this is dependent on the demographics of the 
people that visit the Master health check-up facility. 

However, this female predominance may be noteworthy 

given that six male patients with alcoholic fatty liver disease 

are also included. 

 

 Anthropometric Characteristics 

The mean BMI of the anthropometric variables that 

were measured was 26.7±4.9. Out of the total number of 

patients (n = 26; 39%), the largest proportion belonged to 

the Normal BMI category, followed by the Overweight 

group (n = 21; 31%). Several Indian research studies have 
shown similar conclusions. A research conducted in coastal 

eastern India found that only around 46% of patients with 

non-alcoholic fatty liver disease (NAFLD) were classified as 

overweight or obese. Interestingly, more than 50% of these 

patients had a normal body mass index (BMI) according to 

the standards set by the World Health Organization (WHO). 

In contrast, Uchil et al. and Duseja et al. found that only 

about 22% of patients had a normal BMI in their 

examinations. 

 

In contrast, 40%–100% of NAFLD patients in the West 

have been found to have abnormal BMIs. 14, 15, 18, Therefore, 
it is clear that, in comparison to western data, a smaller 

proportion of individuals meet the criteria for obesity based 

on BMI values. 

 

Race and population factors are not taken into account 

while assigning BMI groups. Given that Indians, particularly 

those from South India, are known to have higher levels of 

visceral fat than other populations, BMI measurements may 

be underestimating the hazards associated with obesity. 

 

In this context, waist circumference appears to be more 
trustworthy. 46% of girls and 65% of males, respectively, 

had waist circumferences that were higher than the NCEP-

ATP recommendations' cutoff points. According to Duseja et 

al.,72% of men and 93% of females surpassed the specified 

threshold for waist circumference, which is more than 90 cm 

for males and greater than 80 cm for females. However, 

other Indian research, such as Amarkpur et al.'s, which 

found that 57% of the patients had high WC, demonstrate a 

lower prevalence. 62, 63 All patients of fatty liver disease, 

however, seem to have waist circumferences that are higher 

than average. 

 
 Clinical Features and Laboratory Measurements. 

Throughout the trial, 35 pre-hypertensive and 18 new 

hypertensive individuals (or 27% of the total) were 

identified. In Chennai, South India, age-adjusted 

hypertension was found to be 21.8% in a sample of 532 men 

and 421 women over the age of 40, according to research by 

Ramachandran et al. The whole population was included in 
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this study, not people with fatty livers. Insulin resistance, the 

development of fatty liver, and the metabolic syndrome are 

all associated with essential hypertension. In the Journal of 

Human Hypertension, M. J. Brookes and B. T. Cooper 

emphasize the need of assessing liver function tests during 

diagnosis, considering the presence of fatty liver disease in 

patients with hypertension, and being vigilant about even 

minor increases in serum aminotransferases. 
 

Given that these people had no symptoms and that their 

blood pressure would not have been discovered if not for the 

health screening, it is highly advised that patients with fatty 

livers be screened for hypertension. 

 

The results of the study indicated that 9 individuals 

(13.4%) had diabetes mellitus and 10 out of the 67 (15%) 

asymptomatic patients presenting with fatty liver had 

impaired fasting blood sugars. This must be taken into 

account while keeping in mind that a study by Mohan et al. 
found that the general population in Chennai had a reported 

13.5% diabetes prevalence. 64 

 

Additional studies conducted in India have shown a 

prevalence rate of 12-25% for diabetes mellitus. A recent 

research revealed that the occurrence of non-alcoholic fatty 

liver disease (NAFLD) among individuals with diabetes in 

Italy was determined to be 69.5%. In a research conducted 

on healthy Japanese persons with normal fasting glucose, 

the occurrence of non-alcoholic fatty liver disease (NAFLD) 

increased from 27% to 43% in those with impaired fasting 

glucose, and further jumped to 62% in those newly 
diagnosed with diabetes. Additional investigation conducted 

in the Asia-Pacific area found that 54.5% of patients with 

diabetes had NAFLD. The prevalence of this number is 

much higher than that of those with pre-diabetes (IGT or 

IFG) (33%), who in turn had a larger prevalence than those 

with normal glucose tolerance (22.5%). 65, 66 

 

Just six of the 67 patients exhibited heaptomegaly that 

was clinically significant. According to various research, the 

prevalence of hepatomegaly ranges from (Saudi series 

(2003) - (88%) Lal et al. (1991) - 40%; Virginia series 
(1996) - 22%. However, it was just 9% in our investigation. 
67 

 

The mean transaminase values for ALT and AST across 

the liver function tests were 32.7±22.42 and 32.7±15.3, 

respectively. The liver function test results from the current 

investigation did not show a clinically meaningful 

correlation. In our investigation, almost 30% of participants 

exhibited elevated transaminases; we used 35 IU/L as the 

cutoff point for AST and ALT. According to Mofrad et al. 

(2003), there is little association between histology, 

ultrasonography, and biochemistry, and people with normal 
transaminase levels can exhibit the whole range of NAFLD 

histology. 68 According to certain studies, the liver enzyme 

levels of NAFLD patients vary, with up to 78% of 

individuals having normal values at any given moment. 

When levels are raised, they are often limited to either or 

both of the aminotransferases aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT). In the absence 

of cirrhosis, the AST:ALT ratio may invert, but it is typically 

less than 1. 69 In the study group, the AST:ALT ratio was 

0.9. Since this is a widely used technique to identify non-

alcoholic fatty liver disease (NAFLD) in the general 

population, it is not unexpected that numerous studies have 

found that the level of alanine aminotransferase exhibited 

the strongest correlation with fatty liver.70 However, our 

investigation was unable to uncover such a relationship. In 
clinical practice, aminotransferase levels are frequently used 

to estimate liver inflammation. However, because more than 

two-thirds of NASH patients have aminotransferase levels 

that fluctuate from normal levels at any given time, the use 

of ALT levels as a reliable indicator of the severity of 

NAFLD is controversial. 68, 69,70 . It was discovered that in 

individuals with fatty livers The similarity between those 

with normal and abnormal ALT levels at ultrasonography 

suggests that ALT is not a useful tool for distinguishing 

between various medical illnesses or disease stages. Alkaline 

phosphatase values were 108.6±53.2 on average. 
 

The study population included a large number of lipid 

abnormalities. Two-thirds had a total cholesterol level above 

240 mg/dl. Twelve percent, or 8 out of 67, had an LDL level 

higher than 190 mg/dl. Out of the 67, 38 had LDL readings 

higher than 130 mg/dl. 27 had low, abnormal HDL levels. 

Patients with fatty livers had lower levels of adiponectin and 

high-density lipoprotein (HDL) and greater levels of 

triglycerides, according to the Framingham Heart study. 

Globally conducted follow-up studies verified it.71 

 

 Alcohol Related Fatty Liver 
When asked about their past, six patients revealed that 

they had consumed a large amount of alcohol. Each of the 

six was a healthy male. With the exception of one patient 

who had slightly raised transaminase and bilurubin levels, 

there were no clinical signs of chronic liver disorders or 

significant abnormalities of liver function. Patients with 

alcohol-related fatty liver disease typically have normal 

body mass indexes and weights, with few additional 

abnormalities. Nevertheless, there were not enough patients 

(n=6) with alcohol-related conditions to draw any 

statistically meaningful findings. 
 

 Metabolic Syndrome 

Nineteen individuals, or 28% of the patients with fatty 

livers, had metabolic syndrome. If NAFLD patients alone 

are included, the percentage drops to 31%. 33 More people 

are realizing the connection between metabolic syndrome 

and non-alcoholic fatty liver disease (NAFLD). A study 

conducted by Lizardi-Cervera J et al. in Spain found that 

22% of adult NAFLD patients have metabolic syndrome. 

Numerous investigations by Sameul et al., Hellen Kang et 

al., and others have determined that 18–40% of people have 

metabolic syndrome. Ninety percent of NAFLD patients 
may have at least one metabolic syndrome component. 

However, since less than one in three of the patients fit the 

criteria for the metabolic syndrome, it is still uncertain 

whether NAFLD can be referred to as the hepatic 

component of the syndrome. 
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 Hscrp Levels 

The mean hsCRP readings in this study were 

2.61±1.11 mg/L. There is little data available about the 

average hsCRP levels in the general population.  

 

Research has shown that when the amount of C-

reactive protein (CRP) in the body exceeds 1 mg/L, it 

indicates a considerable likelihood of coronary artery 
disease (CAD). Consequently, the whole study group is 

susceptible to coronary artery disease, with an average of 

2.61±1.11 mg/L. There is a correlation between the presence 

of common cardiovascular risk factors and increased levels 

of C-reactive protein (CRP) in the blood. This suggests that 

these risk factors may contribute to inflammation in the 

blood vessels. Hence, it is difficult to determine definitively 

whether the presence of fatty liver is a distinct factor that 

directly affects the levels of CRP in this study. Based on 

data from 11 early population-based studies, a meta-analysis 

conducted in 2000 found that there was a two-fold increase 
in relative risk (95% CI 1.6-2.5) for major coronary events 

between those with high and low levels of hs-CRP 

assessment or lipid profile, regardless of their clinical risk. 

Given that hsCRP has been identified as a separate risk 

factor for coronary artery disease (CAD), fatty liver and 

CAD may have a common cause. Ndumele C et al. 74 

discovered that there is a separate and combined correlation 

between elevated systemic inflammation and hepatic 

steatosis, obesity, and the metabolic syndrome. 

 

The AHA designated <1, 1 to 3, and >3 mg/L as low, 

intermediate, and high risk values. 46 patients (68.7%) and 
14 patients (20.9%) in this investigation had hsCRP values 

greater than 1 mg/L and more than 3 mg/L, respectively. 

 

Out of the study group, only 7 had CRP readings below 

1 mg/L. The statistically significant high levels of hsCRP 

observed in patients with metabolic syndrome are another 

noteworthy observation. This is consistent with earlier 

research that indicates patients with metabolic syndrome 

have elevated levels of hsCRP. According to a study 

conducted in Spain by Rodríguez-Leal et al., hsCRP levels 

are high, but its low sensitivity and specificity in 
differentiating between different levels of hepatic 

inflammation limit its use in identifying the hepatic 

inflammatory response in patients with metabolic syndrome 

and non-alcoholic fatty liver disease.72 

 

The relationship between the waist circumference and 

the blood levels of hsCRP is moderately to strongly positive 

(r = 0.61). Waist circumference demonstrated a stronger 

positive association than BMI and body weight. 

circumference of the waist appears to be the most 

appropriate anthropometric measure for classifying obesity 

risk in our sample. The fact that it is simple to measure and 
all that is required is a measuring tape. On the other hand, a 

height scale and weighing device are required for 

determining BMI. Additionally, the data calculation 

(weight/height 2) must be completed. 

 

 

The results of this investigation are consistent with 

those of earlier investigations on fatty liver and hsCRP. CRP 

levels and related results were observed in the ARIC trial, 

which evaluated the relationship between incident CHD and 

19 new risk indicators, including serum CRP, in almost 

16,000 persons followed for up to 15 years. In contrast to 

simple non-progressive steatosis, a recent study found that 

patients with histologically proven NASH had higher serum 
levels of hs-CRP. Zhou et al.'s study from China WD 

demonstrates a strong relationship between insulin 

resistance and hsCRP. Patients with steatohepatitis have 

higher hsCRP values, according to a study done on the 

hipsanic population in Chile. 73,74 James P. Luyendyk and 

Grace L. Guo's editorial suggests that addressing 

nonalcoholic fatty liver disease might be a strategy to reduce 

systemic inflammation and decrease the likelihood of 

negative cardiovascular outcomes in individuals with 

metabolic syndrome. The reason for this is the presence of a 

robust association between fatty liver disease and hs-CRP 
levels. Seventy-five Based on our study, it is suggested that 

hs-CRP might be included as one of the non-invasive 

indicators for diagnosing NAFLD. Further investigation is 

needed to confirm this, but if proven, it would provide 

hepatologists and primary care physicians with an additional 

diagnostic tool for NAFLD. 

 

 Study Constraints 

 

 The research population consists of adults who often 

participate in health checks. They should not be 

considered representative of the wider population.  

 Some research, such as serum iron levels, insulin levels, 

transferrin saturation, ferritin levels, and ceruloplasmin 

levels, were not conducted because to logistical and 

technical limitations. The liver biopsy could not confirm 

the presence of fatty liver as established by radiological 

imaging due to technical challenges and the patient's 

unwillingness to undertake an invasive procedure.  

 Due to the limited number of alcohol-induced fatty liver 

cases, there was insufficient statistically meaningful data 

available from that group. 

 

V. CONCLUSIONS 

 

 A significant proportion of clinical and metabolic issues 

are seen in individuals who have been diagnosed with 

fatty liver but do not exhibit any symptoms. 

 Obesity, pre-diabetes, dyslipidemias, hypertension, 

diabetes, and a large percentage of individuals were 

found to have these previously undetected conditions.  

 While hepatomegaly, right hypochondrial pain, and 

generalized malaise are commonly associated with 

nonalcoholic fatty liver disease (NAFLD), a significant 
number of patients with fatty liver disease may remain 

undiagnosed in society despite having specific 

cardiovascular risk factors. 

 Asymptomatic patients need comprehensive evaluation 

and treatments since they have a high prevalence of heart 

disease and atherogenic risk variables.  
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 Out of the group with fatty livers, Out of the group with 

fatty livers, only 8.9% were alcoholics. The current 

count of non-alcoholic fatty liver disease patients is 61, 

accounting for 91.1% of the total. 

 Waist circumference seems to be the most effective 

metric for measuring obesity and metabolic risk.  

 No significant relationships were found between the 

AST and ALT levels, often used for diagnosing and 
categorizing NAF and NASH, and other factors in this 

study. This supports the notion that measuring AST and 

ALT levels is not a reliable or accurate method for 

diagnosing non-alcoholic fatty liver disease (NAFLD), 

since these values might vary even as the illness 

advances. Imaging or a biopsy must be included as 

additional components.  

 Only a portion of NAFLD patients satisfied the criteria 

for metabolic syndrome as defined by the NCEP ATP 

III. Out of the patients who were qualified, nineteen had 

been diagnosed with metabolic syndrome.  

 According to the AHA classification CRP for coronary 

artery risk, 93% of the research groups are susceptible to 

developing atherosclerotic coronary artery disease.  

 Within the research group, a notable correlation was seen 

between CRP levels and weight, BMI, and waist 

circumference, indicating that CRP values tend to 

increase in individuals with obesity.  

 Patients suffering from fatty liver disease due to 

metabolic syndrome had significantly higher levels of C-

reactive protein (CRP).  

 C-reactive protein (CRP) may aid in the categorization 
of the risk of fatty liver disease. In order to verify this, it 

is necessary to conduct a comprehensive research over 

an extended period of time.  

 Further examination of CRP and other pro-inflammatory 

markers in fatty liver disease might provide valuable 

understanding of the cause of the ailment and perhaps 

lead to innovative targeted treatment methods. 
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