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	Abstract 
Non-alcoholic fatty liver disease (NAFLD) has emerged as a major global health concern, often leading to significant morbidity and mortality. Liver enzymes, including alanine aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP), are routinely measured in clinical practice. While these enzymes are traditionally used to assess liver function, their role in diagnosing, monitoring, and prognosis NAFLD is increasingly recognized. The results showed that there is a significant difference between the mean patient age of the two groups studied (control group and patient groups), the patient group was significantly excellent in the mean patient age which recorded 61.83 years as compared with 44.20 years for healthy persons in the control group. The results showed that the age groups above 70 years significantly outperformed the rest of the age groups in the prevalence of the disease, reaching 36%, followed by the age group 60-69 years, which recorded 30%, while the age group less than 30 years has not recorded any infection with the disease is 0%. The results presented that the average cumulative glucose concentration (HbA1C) achieved a significant increase in the patient group, amounting to 6.37% compared to 4.96% for the control group. The results indicated that the patient group was significantly superior to the control group in terms of a significant increase in the ALT level (67.11 vs. 34.60) U/L. The results revealed that the patient group was significantly superior to the control group in raising the average AST value to 39.22 U/L compared to 16.82 U/L for the control group. Data showed that there is a significant difference in the values of ALP levels between the two groups studied, but the patient group was significantly superior in raising the ALP values to 77.50 U/L compared to 49.60 U/L for the control group.
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1. Introduction (Times New Roman 12-Bold)
Our lifestyle has become more sedentary due to industrialization, urbanization, and modernity. More and People who use very little to no alcohol most commonly suffer from nonalcoholic fatty liver disease (NAFLD), a condition that affects the liver. In this disease, an excessive amount of fat accumulates in the liver. Overweight or obese individuals account for the majority of cases. As the number of individuals who are obese continues to climb, nonalcoholic fatty liver disease is becoming increasingly prevalent all over the globe, particularly in Western and Middle Eastern countries. About 25 percent of the world's population is affected by this kind of chronic liver disease, which is the most prevalent form. NAFLD affects around 100 million individuals in the United States of America [1]. Nonalcoholic steatohepatitis, often known as NASH, may develop in certain individuals who have nonalcoholic fatty liver disease. Because of the accumulation of fat in the liver, nonalcoholic fatty liver disease is a severe type of fatty liver disease that causes the liver to enlarge and cause damage to the liver. There is a possibility that NASH could worsen, which might result in cirrhosis, significant scarring of the liver, and perhaps liver cancer. High alcohol consumption induces harm comparable to this damage [2].
[bookmark: _Hlk162645730]Now, there is an effort being made to alter the nomenclature of the condition that is now known as nonalcoholic fatty liver disease to metabolic dysfunction-associated steatotic liver disease (MASLD). Specialists have proposed MASH, an acronym for metabolic dysfunction-associated steatohepatitis, as a replacement for the term "nonalcoholic steatohepatitis." To come up with a full treatment plan for people with NAFLD, it is important to diagnose NAFLD (at least basic steatosis) and severe hepatic fibrosis as soon as possible. Note that you can reverse non-alcoholic fatty liver disease, especially in its early stages. In certain high-risk individuals, the failure to recognize the illness at an early stage may have severe clinical consequences [3]. 
[bookmark: _Hlk162645759]However, early detection of the disease could lead to adverse clinical effects. A liver biopsy, by its very nature, is an intrusive diagnostic, inherently linked to adverse clinical outcomes, and ineffective for some individuals. Furthermore, the process consumes a substantial amount of resources, operates under the guidance of ultrasonography, and frequently requires a day-case admission. Additionally, it is a very expensive operation [4]. These non-invasive liver tests (NILTs) are now used in clinical practice because imaging tests can diagnose and even stage non-alcoholic fatty liver disease and fibrosis without the problems that come with a biopsy and blood biomarkers that show how well the liver is working. The availability of the tests and their integration into clinical practice vary significantly among NHS providers. As a result of these factors, the GDG placed a high priority on conducting an original economic analysis for the review of issues that examine objective diagnostic methods for the diagnosis of non-alcoholic fatty liver disease and advanced fibrosis, as well as the individuals who should be provided with such testing [5].
The use of genetics, molecular biology, mass spectrometry, and other fundamental scientific tools in the analysis of samples from individuals with NAFLD and murine models of the condition has led to a deeper understanding of the processes that underlie the start and progression of illness in NAFLD. New information has led to the discovery of several different possible drug targets that could help prevent, slow down, or reverse the hepatic inflammation and fibrosis that can happen with non-alcoholic fatty liver disease. Peroxisomal proliferator-activated receptor gamma (PPAR γ) or insulin-sensitizing medicines like glitazones have been areas of great attention up to this point [6]. 
Additionally, medications with anti-inflammatory or hepatoprotective effects, like vitamin E, have also been of significant interest. Recently, there has been a growing acknowledgment on a worldwide scale of the existing and possible future burden of non-alcoholic fatty liver disease. This has brought to light the significant need for effective pharmaceutical therapies for the illness, which is currently unfulfilled. Over the previous ten years, research in this field has advanced from pre-clinical investigations to randomized clinical trials. The use of appropriate histology and surrogate end-points in clinical trials of new therapies for non-alcoholic fatty liver disease is growing on a global scale. This has helped improve the quality of trial design across the scientific community [7].
To systematically review and meta-analyze the existing literature on the diagnostic accuracy of liver enzymes (ALT, AST, ALP) in detecting non-alcoholic fatty liver disease (NAFLD). To evaluate the prognostic significance of liver enzymes in predicting the progression of NAFLD to non-alcoholic steatohepatitis (NASH) and fibrosis. To investigate the potential role of liver enzymes as biomarkers for monitoring the response to NAFLD treatment interventions.

2. Materials and Methods 
In this study, a random sample of 150 people was selected for patients visiting health institutions in the city of Baghdad / Iraq for the period from January 2 to June 30, 2024, to investigate the dual effect of liver enzymes in early diagnosis and detection of non-alcoholic fatty liver disease, thus facilitating control of the disease and reducing health harms and to prevent complications resulting from this disease. The random sample was divided into two groups as follows: The first group consisted of 50 healthy people who visited health institutions and did not suffer from non-alcoholic fatty liver disease. The second group consisted of 100 patients who visited health institutions and were diagnosed as suffering from non-alcoholic fatty liver disease through the diagnosis of a specialist doctor through a clinical examination and symptoms of the disease, which include: The patient suffers from type 2 diabetes, high blood pressure, high lipid levels, etc. Blood samples were drawn from patients, amounting to 5 ml for each patient, using a blood drawing device, and then the patient’s information was taken, which included name, age, gender, weight, and medical history, and then the blood samples were transferred to the specialized laboratory to conduct the required tests. The cumulative HbA1C blood sugar level was measured for the patients under study using the Que-Test HbA1C analyzer device produced by EKF Diagnostics, where the barcode is first read, and then blood is taken from the patient through finger pricking, and the blood is transferred into the cartridge, then the cartridge is inserted into the analyzer device, and then I pushed the slide in, closed the door, and started the test. The device will read the analysis within 5 minutes. This test is based on the ALT enzyme transferring the amino group from alanine to alpha-oxoglutarate to form pyruvate and glutamate. In the next step, pyruvate carries out a reductive reaction with NADH with the help of the lactate dehydrogenase enzyme to produce lactate and NAD+. The decrease in absorbance is due to the consumption of NADH, measured at 380 nm, equivalent to the activity of the ALT enzyme in the sample. The principle of this test is for the AST enzyme to reduce the transfer of the amino group from aspartate to oxoglutarate, with the production of glutamate and oxaacetate, and the latter reduces malate with the help of the MDH enzyme in the presence of reduced NADH. The reaction is measured kinetically at a temperature of 340 nm through the rate of decrease in absorbance resulting from the process of oxidizing NADH to NAD+ which is equivalent to the activity of the AST enzyme present in the sample. First, all reagents, samples, and controls must be incubated at the incubation temperature, then the photometer is set to zero absorbance using distilled water, and then placed in cuvette 1 of each of the working reagents at 37 and 30 degrees Celsius, then we add 50 microliters of the sample or control at 37 and 100 microliters of the model or control at 30 degrees Celsius and mix well, then insert the cuvette into the cell holder and incubate for 60 seconds. The initial absorbance reading is recorded, and the absorbance is re-read after 1, 2, and 3 minutes have passed and the amount of difference between the absorbance and the rate of change in absorbance per minute is calculated (∆A/ minute). The ALP enzyme catalyzes the hydrolysis of p-nitrophenylphosphate to a yellow product, which is nitrophenol and phosphate. This reaction occurs in a basic medium (10.3), and the rate of change in absorbance is measured at 405 nm. This change in absorbance is equivalent to the amount of activity of the ALP enzyme in the sample. Incubate the working reagent at 37°C, then add 20 microliters of the sample with 1 mL of the working reagent, then incubate at 37°C for 1 minute, read the amount of change in absorbance every minute for 3 minutes, and then calculate the rate of change in absorbance for every 1 minute. The statistical analysis of the variables in this study was conducted according to the statistical program SPSS, version 22.0, produced by the American company IBM. The average values between the tested groups were compared, and the standard deviation and standard error were extracted, while the Pearson correlation between the different values was studied.

3. Results and Discussion 
3.1. The Age of Patients of Groups Studied

The results of Table 1 showed that there is a significant difference between the mean patient ages of the two groups studied (control and patients’ groups), The patient group was significantly excellent in the mean patient age which recorded 61.83 years as compared to with 44.20 years for healthy persons in control group. The standard deviation of the patients group recorded 12.13 while the control group recorded 8.29.

[bookmark: _Toc162645145]Table 1. The age of patients in the groups studied
	Group studied
	Mean Year
	N
	Std. Deviation
	Std. Error of Mean

	Control
	44.2000
	50
	8.29310
	1.17282

	Patients
	61.8300
	100
	12.13315
	1.21331

	Total
	55.9533
	150
	13.78275
	1.12536



















Figure 1. The age of patients in the groups studied

The results presented in Table 2 showed that the age groups above 70 years significantly outperformed the rest of the age groups in the prevalence of the disease, reaching 36%, followed by the age group 60-69 years, which recorded 30%, while the age group less than 30 years has not recorded any infection with the disease is 0%. [8] found that the age group most affected by the disease was 56-60 years. Many studies indicated that the age group most affected by the disease was the age group over 65 years [9]. [10] also showed that older patients were more sensitive to contracting the disease in addition to other risk factors such as high blood pressure, diabetes, obesity, and high ALT values. Table 4.3 showed that there is a strong positive significant correlation between the patient’s age and the tested groups, as it recorded 0.605 at the 0.01 level.

[bookmark: _Toc162645146]Table 2. Age period of patient group
	Age period
	Patients group N (%)

	<30 Years
	0(0.0)

	30-39 Years
	4(4.0)

	40-49 Years
	19(19.0)

	50-59 Years
	11(11.0)

	60-69 Years
	30(30.0)

	>70 Years
	36(36.0)

	Total
	100(100.0)









4. Conclusion 









[bookmark: _Toc162645063]Figure 2. Number of patients infected with non-alcoholic fatty liver disease

[bookmark: _Toc162645147]Table 3. Correlation between the age of patients and groups studied
	
	Group studied
	Age

	Group studied
	Pearson Correlation
	1
	.605**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	Age
	Pearson Correlation
	.605**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	150
	150


**Correlation is significant at the 0.01 level (2-tailed)

3.2. HbA1C level of groups studied
The results presented in Table 4 show that the average cumulative glucose concentration (HbA1C) achieved a significant increase in the patient group, amounting to 6.37% compared to 4.96% for the control group. Explained that insulin resistance is one of the influential factors that contribute to the development of non-alcoholic fatty liver disease. [11] found that patients with non-alcoholic fatty liver disease had elevated HbA1c concentrations ranging from 5.7 to 6.5%. [12] also showed that HbA1C levels are significantly associated with the presence of non-alcoholic fatty liver disease and concluded that HbA1C can be used as a biomarker to predict the disease.

Table 5 revealed that there is a strong positive correlation between HbA1C level, and the groups studied which recorded 0.756 at a level of 0.01.

[bookmark: _Toc162645155]Table 4. The HbA1C level of groups studied
	Group studied
	Mean %
	N
	Std. Deviation
	Std. Error of Mean

	Control
	4.9622
	50
	.42863
	.06062

	Patients
	6.3740
	100
	.64112
	.06411

	Total
	5.9034
	150
	.88285
	.07208



[bookmark: _Toc162645156]Table 5. Correlation between HbA1C level and groups studied
	
	Group studied
	HbA1C

	Group studied
	Pearson Correlation
	1
	.756**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	HbA1C
	Pearson Correlation
	.756**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	150
	150


**Correlation is significant at the 0.01 level (2-tailed)
















[bookmark: _Toc162645068]Figure 3. The HbA1C level of groups studied

[bookmark: _Toc162644708]3.3. ALT level of groups studied
Table 6 indicated that the patient group was significantly superior to the control group in terms of a significant increase in the ALT level (67.11 vs. 34.60) U/L. [13] found that there was an increase in ALT and AST levels in patients with non-alcoholic fatty liver disease. While [14] indicated that there is an increase in the level of ALT by 19 and 30 times for women and men with the disease, respectively. While [15] indicated that ALT is a poor predictor of non-alcoholic fatty liver disease. However [16], showed that the ALT level can be used as a high-risk indicator of the severity of non-alcoholic fatty liver disease, especially in patients with moderate conditions. Confirmed that the use of ALT levels in the medical diagnosis of non-alcoholic fatty liver disease still needs additional tests and studies. While [17] found that non-alcoholic fatty liver disease was significantly associated with elevated ALT [18] found that people who drink small amounts of alcohol have elevated ALT levels.

[bookmark: _Toc162645165]Table 6. ALT level of groups studied
	Group studied
	Mean U/L
	N
	Std. Deviation
	Std. Error of Mean

	control
	34.6000
	50
	9.68694
	1.36994

	patients
	67.1112
	100
	8.28515
	.82851

	Total
	56.2741
	150
	17.68978
	1.44436



The results of Table 7 showed that there is a positive strong significant correlation between ALT levels and the groups studied which recorded 0.869 at a level of 0.01.

[bookmark: _Toc162645166]Table 7. Correlation between ALT level and groups studied
	
	Group studied
	ALT

	Group studied
	Pearson Correlation
	1
	.869**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	ALT
	Pearson Correlation
	.869**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	150
	150


**Correlation is significant at the 0.01 level (2-tailed)

















Figure 4. ALT level of groups studied

[bookmark: _Toc162644709]3.4. AST level of groups studied
The results of Table 8 revealed that the patient group was significantly superior to the control group in raising the average AST value to 39.22 U/L compared to 16.82 U/L for the control group. [19] point out that liver enzymes are commonly used to evaluate people for a wide range of diseases. It is known that AST is an enzyme found mainly in the liver, in addition to its presence in other organs of the body. When liver cells are destroyed, this leads to the release of this enzyme into the blood, and its concentrations in the blood rise, this helps us in diagnosing this disease [20]. [21] show that a high AST level is associated with an increased risk of non-alcoholic fatty liver disease. While [22] showed that patients with alcoholic fatty liver disease have a high AST/ALT ratio.
[bookmark: _Toc162645167]Table 8. AST level of groups studied
	Group studied
	Mean U/L
	N
	Std. Deviation
	Std. Error of Mean

	Control
	16.8200
	50
	2.12555
	.30060

	Patients
	39.2260
	100
	8.11866
	.81187

	Total
	31.7573
	150
	12.55352
	1.02499



The results of Table 9 pointed that there is a positive strong significant correlation between AST level and groups studied which recorded 0.844 at a level of 0.01.

[bookmark: _Toc162645168]Table 9. Correlation between AST level and groups studied
	
	Group studied
	AST

	Group studied
	Pearson Correlation
	1
	.844**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	AST
	Pearson Correlation
	.844**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	150
	150


**Correlation is significant at the 0.01 level (2-tailed)

















Figure 5. AST level of groups studied

[bookmark: _Toc162644710]3.5. ALP level of groups studied
Data from Table 10 showed that there is a significant difference in the values ​​of ALP levels between the two groups studied, but the patient group was significantly superior in raising the ALP values ​​to 77.50 U/L compared to 49.60 U/L for the control group. [23] revealed that the ALP level was 220 U/L for patients with type 2 diabetes. While [24] found that the ALP levels of about 99.94% of the population in his study were within the normal range. While [25] confirmed a slight increase in ALP levels in patients with non-alcoholic fatty liver disease. [26] indicated that ALP can be used as a good indicator for predicting non-alcoholic fatty liver disease, especially in obese patients. [27] found that there is a significant correlation between ALP levels and changes in dependent fatty liver disease and that this hormone can be used to predict this disease.     


[bookmark: _Toc162645169]Table 10. ALP-level of groups studied
	Group studied
	Mean U/L
	N
	Std. Deviation
	Std. Error of Mean

	Control
	49.6000
	50
	4.52657
	0.64015

	Patients
	77.5040
	100
	9.41900
	0.94190

	Total
	68.2027
	150
	15.48792
	1.26458



The results of Table 11 revealed that there is a positive significant correlation between ALP level and the groups studied which recorded 0.852 at a level of 0.01.

[bookmark: _Toc162645170]Table 11. Correlation between ALP level and groups studied
	
	Group studied
	ALP

	Group studied
	Pearson Correlation
	1
	.852**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	ALP
	Pearson Correlation
	.852**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	150
	150


** Correlation is significant at the 0.01 level (2-tailed)

















Figure 6. ALP-level of groups studied

4. Conclusion 
The results showed that there is a significant difference between the mean patient age of the two groups studied (control and patient groups), the patient group was significantly excellent in the mean patient age which recorded 61.83 years as compared with 44.20 years for healthy persons in the control group. The results showed that the age groups above 70 years significantly outperformed the rest of the age groups in the prevalence of the disease, reaching 36%, followed by the age group 60-69 years, which recorded 30%, while the age group less than 30 years has not recorded any infection with the disease is 0%. The results presented that the average cumulative glucose concentration (HbA1C) achieved a significant increase in the patient group, amounting to 6.37% compared to 4.96% for the control group. The results indicated that the patient group was significantly superior to the control group in terms of a significant increase in the ALT level (67.11 vs. 34.60) U/L. The results revealed that the patient group was significantly superior to the control group in raising the average AST value to 39.22 U/L compared to 16.82 U/L for the control group. Data showed that there is a significant difference in the values of ALP levels between the two groups studied, but the patient group was significantly superior in raising the ALP values to 77.50 U/L compared to 49.60 U/L for the control group.
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