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Abstract. General Background: Non-alcoholic fatty liver disease (NAFLD) represents 

a spectrum of hepatic pathologies ranging from simple steatosis to non-alcoholic 
steatohepatitis (NASH), potentially progressing to cirrhosis and hepatocellular 

carcinoma, affecting approximately 25% of the global population. Specific 
Background: The escalating prevalence of NAFLD parallels the worldwide epidemics 

of obesity, type 2 diabetes mellitus, and metabolic syndrome, positioning NAFLD as the 

hepatic manifestation of metabolic dysfunction with significant cardiovascular and 
extrahepatic complications. Knowledge Gap: Despite its substantial health burden, 

NAFLD frequently remains asymptomatic in early stages, and the complex interplay of 
genetic, metabolic, environmental, and gut microbiota factors in disease progression 

remains incompletely characterized. Aims: This comprehensive review examines the 
epidemiology, pathophysiology, risk factors, diagnostic modalities, and management 

strategies of NAFLD to elucidate current understanding and therapeutic approaches. 

Results: The review synthesizes evidence on multifactorial disease mechanisms, 
evaluates non-invasive diagnostic techniques including advanced imaging and serum 

biomarkers, and assesses lifestyle modifications alongside emerging pharmacological 
interventions. Novelty: This work provides an integrated analysis of NAFLD's systemic 

nature, emphasizing the gut-liver axis and novel therapeutic targets. Implications: 

Understanding these multidimensional aspects is essential for developing effective 
prevention and treatment strategies to address this escalating global health challenge. 

Keywords: Non-Alcoholic Fatty Liver Disease, NASH, Metabolic Syndrome, Insulin 

Resistance, Liver Fibrosis 

Highlights: 

1. Global burden rising to ~25% population linked to obesity, diabetes, metabolic 

syndrome. 
2. Pathogenesis driven by insulin resistance, genetic variants, gut microbiota and 

metabolic dysfunction. 

3. Weight loss 7–10% via lifestyle changes improves steatosis, inflammation, and 
fibrosis outcomes. 
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Introduction 

Non-alcoholic fatty liver disease (NAFLD) is a spectrum of liver disease that is defined by 

excessive hepatic accumulation of fat with no notable alcohol intake, viral hepatitis, and 

other secondary factors that cause hepatic steatosis (1). The disease is classified into 

isolated hepatic steatosis, which is the non-alcoholic accumulation of triglycerides over 

5 per cent of hepatocytes with minimal inflammation and fibrosis, and non-alcoholic 

steatohepatitis (NASH), a disease that is associated with the hepatocellular injury of the 

liver, inflammation, and a range of fibrosis (2). NASH is capable of developing into 

cirrhosis, end stage liver disease and hepatocellular carcinoma, a leading cause of liver 

related morbidity and mortality in the global world. 

NAFLD is becoming significantly more prevalent in the world in the last 30 years, which 

is also correlated with the global epidemics of obesity, type 2 diabetes mellitus, and 

metabolic syndrome (3). The recent estimates show that NAFLD is estimated to be 

affecting about 25 percent of the world population with the prevalence of NAFLD found 

to be higher in the western world and in those areas where there are rapid economic 

growth and changes in lifestyle (4). The disease is seen in all ages such as children and 

adolescents and is more prevalent among older individuals and peaks in middle-aged 

and elderly individuals. The healthcare costs between the disease management and 

complications are large as well as the indirect cost of low productivity and early death 

are all items that NAFLD inflicts on the economy. 

Nowadays NAFLD is identified as the liver manifestation of the metabolic syndrome, 

which is closely linked with insulin resistance, central obesity, dyslipidemia, and 

hypertension (5). The two-way connection of NAFLD and these metabolic disorders 

underscores the systemic complexity of the disease and its impact on the cardiovascular 

health, chronic kidney disease, and extrahepatic malignancies (6). Although NAFLD is 

very common and has great health-related impacts, it is frequently asymptomatic in its 

early phases and many patients are not even aware of the condition. The creation of 

efficient screening systems, non-invasive diagnostic techniques, and therapeutic 

treatment is one of the key concerns and issues of hepatology and community health. 

Epidemiology and Risk Factors. 
A. Global Prevalence 

The worldwide incidence of NAFLD is regarded to be around 25 percent, even though 

the incidence greatly differs among the geographical areas and populations (7). Its 

prevalence is the highest in South America and Middle East, where the rates are more 

than 30, and low prevalence is present in Africa (8). In the Western world, NAFLD is 

found in one out of five to ten individuals and is prevalent in the obese and type 2 

diabetes mellitus patients with 70-90 and 60-75 percent respectively (9). Such 

differences are manifestations of genetic variations, dietary differences, variability of 

physical activities, and the presence of predisposing risk factors in different populations. 

NASH, the more serious instance of NAFLD, is deemed to be prevalent at 1.5-6.5 per 
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cent in the general population and 37 per cent in NAFLD patients (10). Development of 

NASH after the simple steatosis depends on various factors such as metabolic 

dysfunction severity, genetic tendency and environmental exposures. The critical 

predictor of liver-related outcomes in NAFLD is fibrosis which is found in up to 20-30% 

of NASH patients at the time of diagnosis with a high degree of fibrosis in 10-25% (11). 

Increasing cases of NAFLD have made it become a leading indication of liver 

transplantation in most countries and is expected to become the leading cause of an 

end-stage liver disease which needs a transplant in the next few decades (12). 

B. Risk Factors 

There are several risk factors that cause NAFLD. Obesity, especially central or visceral 

adiposity is the biggest risk factor and the prevalence of NAFLD is over 90% in the 

morbidly obese (13). The obesity-NAFLD association is mediated by various processes 

such as insulin resistance, dysfunction of adipose tissues, disturbed adipokines release, 

and low-grade inflammatory processes. One predisposing and outcome factor of NAFLD 

is type 2 diabetes mellitus and they have bidirectional relationships, where each condition 

predisposes the other (14). Insulin resistance, which is the leading diabetes problem of 

metabolic syndrome, is at the center of NAFLD pathogenesis with or without obesity. 

Dyslipidemia is a disorder with high triglyceride, low HDL cholesterol, and high small 

dense LDL that tends to develop in NAFLD patients and enhance disease progression 

(15). Food components especially excess intake of fructose, saturated fats, and 

processed foods enhance the hepatic fat build-up and metabolic impairments (16). 

Unadjusted physical inactivity and sedentary lifestyle are risk factors of NAFLD that 

persist despite body weight control. They also have strong genetic effects, and genetic 

variants such as PNPLA3, TM6SF2, GCKR, and MBOA7 are related to the risk of NAFLD 

development and progression (17). Adult age, male sex, and some ethnic groups, 

especially Hispanic and Asian, also put a person at greater risk of NAFLD (18). 

Naturally, the natural history and prognosis of this disease vary according to the site 

affected.<|human|>Natural History and Prognosis.--Naturally, the natural history and 

prognosis of this disease differ, depending on the affected site. 

Natural history of NAFLD is not consistent as some patients have simple steatosis 

throughout their decades, whereas others develop NASH, fibrosis, and cirrhosis (19). 

Around 20-30 percent of NAFLD patients progress to NASH and of NASH patients, 10-20 

percent advance to cirrhosis within a period of 10-15 years (20). The hepatic fibrosis, 

the existence and severity are the best predictors of liver and general death in NAFLD 

patients. Persons of advanced fibrosis or cirrhosis are at a significantly increased risk of 

hepatic decompensation, hepatocellular carcinoma and death due to liver causes (21). 

Noteworthy, NAFLD patients die not only due to liver-related conditions but 

cardiovascular disease, extrahepatic malignancies, and chronic kidney diseases (22). The 

most common cause of death amongst NAFLD patients is the cardiovascular disease 

which kills a larger number of patients compared to liver-related diseases despite these 

deaths occurring in patients with advanced fibrosis (23). This highlights the systemic 

character of NAFLD and the relevance of cardiovascular risk evaluation and management 
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in the individuals with NAFLD. Some of the factors linked to the disease progression are 

old age, diabetes mellitus, obesity, metabolic syndrome, and certain genetic 

polymorphisms (24). 

Pathophysiology 
A. Hepatic steatosis is a pathology in which the liver fatty tissue grows 
progressively heavier (Sorbiere, 1967).<|human|>3.1 Mechanisms of Hepatic 
Steatosis. 

Hepatic steatosis is a condition caused by a disproportion between lipid uptake and 

disposition with greater hepatic lipid accumulation developed by an amplified de novo 

lipogenesis, augmented dietary fat intake and liver delivery, and exemption in hepatic 

lipid export and oxidation (25). Insulin resistance assumes a key role in enhancing 

hepatic steatosis in a series of ways. During the insulin resistant condition, the adipose 

tissue lipolysis is enhanced leading to the rise of free fatty acids in the bloodstream which 

are absorbed by the liver (26). At the same time, hepatic de novo lipogenesis is 

counterintuitive because insulin stimulates lipogenic pathways by keeping sterol 

regulatory element-binding protein-1c (SREBP-1c), but does not inhibit hepatic glucose 

formation. 

Food intakes, especially the high intake of fructose, favor hepatic lipogenesis and 

triglyceride buildup (27). In contrast to glucose, the metabolism of fructose does not 

involve the rate limiting step of phosphofructokinase and therefore the substrate is freely 

available to the process of de novo lipogenesis. High fructose diets also cause insulin 

resistance, which further leads to metabolic malfunction. The liver products impaired 

lipid export via very low-density lipoprotein (VLDL) release and decreased fatty acid 

oxidation that contributes to the accretion of triglycerides in the liver (28). Genetic 

variations, especially in PNPLA3, have an influence in both lipid droplet remodeling and 

VLDL secretion, which explains their close association with the susceptibility of NAFLD. 

B. Progression to NASH 

Simple steatosis leads to the development of NASH, which is associated with multiple 

parallel hits such as oxidative stress, lipotoxicity, mitochondrial dysfunction, endoplasmic 

reticulum stress, and immune activation (29). Hepatocyte injury and apoptosis are 

caused by lipotoxicity, which is caused by the deposition of toxic lipid species such as 

free fatty acids, diacylglycerols, and ceramides (30). These lipid species activate the 

inflammatory signaling pathways, produce reactive oxygen species, and disrupt insulin 

signaling, forming a vicious cycle of metabolic malfunction and cell damage. 

The pathogenesis of NASH focuses on the mitochondrial dysfunction, which is 

characterized by the inability to oxidize fatty acids, the excess production of reactive 

oxygen species, and the decrease of ATP production (31). Mitochondrial dysfunction 

leads to oxidative stress that causes cellular damage by damaging cellular 

macromolecules such as lipids, proteins and DNA, which induces inflammatory reactions 

and the death of hepatocytes. Stress in the endoplasmic reticulum caused by too much 

lipid and metabolic data disturbances triggers the unfolded protein response and 

facilitates inflammation and apoptosis (32). Activation of inflammasome cytokine 
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production, especially NLRP3, in the hepatocytes and immune cells promotes the 

production of IL-1b and IL-18, which increases the inflammatory reactions, and draw 

more immune cells toward the liver (33). 

C. Fibrosis Development 

Hepatic fibrosis is the wound healing process response to prolonged liver damage and 

inflammation, and the hepatic stellate cells (HSCs) activation is the key marker in 

fibrogenesis (34). When hepatocyte injury, inflammatory mediators and oxidative stress 

arise, quiescent HSCs are converted to myofibroblast like cells that secrete an excessive 

amount of extracellular matrix proteins such as collagen type I and III (35). Several cell 

types and pathways are involved in the activation of HSC, they are Kupffer cells, 

hepatocytes, sinuoidal endothelial cells and infiltrating immune cells. 

Transforming growth factor-b (TGF-b) is the ultimate controller of fibrogenesis, which 

induces the activation of HSCs, expansion, and collagen synthesis and suppresses the 

destruction of the matrix (36). The process of platelet-derived growth factor (PDGF) 

stimulates the proliferation and chemotaxis of HSC, whereas connective tissue growth 

factor (CTGF) mediates the TGF-b profibrotic activities. Fibrosis accumulation depends 

on the balance between matrix synthesis and degradation that are controlled by the 

presence of matrix metalloproteinases (MMPs) and their inhibitors (TIMPs) (37). In 

NAFLD, this ratio is reversed and the matrix is deposited more and degraded less which 

results in progressive fibrosis. Developed fibrosis and cirrhosis leads to the architectural 

distortion, loss of hepatic functionality and the development of hepatocellular carcinoma. 

D. Role of Gut Microbiota 

The gut microbiota is relevant to NAFLD pathogenesis via various ways such as energy 

harvest when it is modulated, lipid and glucose metabolism regulation and intestinal 

barrier functional effects (38). The patients of NAFLD show changes in the gut microbiota 

composition, which is a reduction in diversity of bacteria, a reduction in abundance of 

beneficial bacteria with the capacity to produce short-chain fatty acid, and an increase 

in abundance of bacteria linked to metabolic malfunction (39). Such alterations of 

microbes help in NAFLD because of increasing dietary energy extraction, heightened 

intestinal permeability, and more portal delivery of bacterial products such as 

lipopolysaccharide (LPS). 

Bacterial products can be translocated to the portal circulation with altered intestinal 

barrier dysfunction and increased permeability to activate hepatic innate immune 

receptors, such as the tolerance-like receptors (TLRs) (40). This activates inflammatory 

cascades, facilitates hepatic inflammation and fibrosis and worsens insulin resistance. 

The production of ethanol by some bacteria in the gut could be a contributing factor to 

fat in the liver and liver damage. On the other hand, positive gut flora generate short-

chain fatty acids that enhance the levels of insulin sensitivity, suppress inflammation, 

and counteract NAFLD progression (41). The knowledge of gut-liver axis interactions has 

created new treatment options such as probiotics, prebiotics, and fecal microbiota. 
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Diagnosis and Assessment 
A. Clinical Presentation 

NAFLD is generally asymptomatic during the onset and majority of the cases are 

associated with incidental findings due to the presence of high liver enzymes in the body 

or the use of imaging that has been done due to other reasons (42). The symptoms are 

not specific and tend to be fatigue, malaise, and right upper quadrant pain when they 

do come on. The results of physical examination are typically not remarkable during the 

early stages of the disease, although hepatomegaly could be observed. Portal 

hypertension and hepatic decompensation, ascites, splenomegaly, spider angiomata, 

and hepatic encephalopathy are possible in more severe fibrosis or cirrhosis (43). 

In the majority of NAFLD patients laboratory assessment will show a high level of alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST), yet the liver enzymes 

could be normal in up to 50% of the patients (44). The extent of enzyme increment is 

not well correlated with the severity of the disease and it does not always differentiate 

simple steatosis and NASH. Other biochemical abnormalities can be a high level of 

gamma-glutamyl transferase (GGT), alkaline phosphatase, ferritin, and presents of 

metabolic syndrome such as impaired glucose tolerance, dyslipidemia, and increased 

waist circumference. The assessment must involve the rule out of other causes of chronic 

liver disease such as viral hepatitis, alcoholic liver disease, hemochromatosis, 

autoimmune hepatitis and liver damage due to medication (45). 

B. Imaging Modalities 

The most common imaging modality that is used to detect hepatic steatosis is 

ultrasonography, which shows specific results such as greater echogenicity, hepatorenal 

contrast and attenuation of the ultrasound beam (46). Nevertheless, ultrasound is less 

sensitive to steatosis involving less than 20-30 percent of hepatocytes and is not reliable 

in distinguishing NASH and simple steatosis or evaluating fibrosis. Computed tomography 

(CT) is able to identify moderate to severe steatosis depending on reduced liver 

attenuation as compared to the spleen, but it subjects patients to ionizing radiation and 

has low sensitivity to mild steatosis (47). 

The most effective and non-invasive technique of measuring hepatic steatosis has proven 

to be magnetic resonance imaging (MRI) and specifically MRI-based proton density fat 

fraction (MRI-PDFF) (48). MRI-PDFF has high correlation rate with histological grade of 

steatosis and is capable of identifying steatosis with as few as 5 percent of hepatocytes. 

MRE equally offers a reliable measurement of liver stiffness that is associated with the 

stage of fibrosis and has been found to be better than ultrasound elastography 

techniques in staging fibrosis in NAFLD (49). MRI-PDFF in combination with MRE enables 

a complete analysis of steatosis and fibrosis using non-invasive methods, but it is 

expensive and unavailable to many. 

The evaluation of non-invasive fibrosis will be made using the following methodology: 
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C. Non-Invasive Fibrosis Assessment The non-invasive fibrosis assessment will 
be conducted as per the following methodology: 

Since fibrosis stage is prognostically important, it is important to non-invasively measure 

fibrosis to facilitate risk stratification and management. A number of serum biomarker 

assays have been created, among them NAFLD Fibrosis Score (NFS), Fibrosis-4 (FIB-4) 

index, and Enhanced Liver Fibrosis (ELF) (50). These scores are a combination of easily 

available clinical and laboratory parameters used to determine the likelihood of fibrosis. 

The NFS includes age, BMI, hyperglycemia, platelet count, albumin, and AST/ALT ratio 

whereas FIB-4 includes age, AST, ALT, and platelet count (51). These scores indicate a 

good performance at the exclusion level of advanced fibrosis but a low accuracy at 

intermediate levels. 

Transient elastography (FibroScan) is a method of measuring the stiffness of the liver as 

a surrogate of fibrosis, where controlled attenuation parameter (CAP) also offers an 

evaluation of hepatic steatosis simultaneously (52). Research indicates that transient 

elastography is good in identifying advanced fibrosis and cirrhosis, but low in the case 

of early fibrosis and can be influenced by obesity, inflammation, and hepatic congestion. 

According to the current guidelines, combinations of non-invasive tests should be used, 

with liver biopsy being used in cases of non-invasive assessment being inconclusive, or 

competing etiologies are to be evaluated (53). 

D. Liver Biopsy 

The gold standard of the definitive diagnosis of NASH and the grading of 

necroinflammatory activity, as well as the staging of fibrosis, are liver biopsy, but its 

invasive property, sampling error, and interobserver variability are obstacles to its routine 

application (54). Semi-quantitative measures are known as NAFLD Activity Score (NAS), 

which consists of measures of steatosis, lobular inflammation, and hepatocellular 

ballooning, which, nevertheless, does not conclusively identify NASH. More often than 

not, fibrosis staging is done using systems that classify progressive scarring level starting 

with stage 0 (no fibrosis) and into stage 4 (cirrhosis) (55). 

Liver biopsy indications in NAFLD are unclear diagnosis when other liver diseases are not 

ruled, non-invasive tests discordant, disease severity assessment when these would be 

of pertinence in management decisions (56). Some of the possible complications are 

pain, bleeding, infection, and death, but these are rare with experienced operators. A 

significant weakness is sampling variability because hepatic steatosis and fibrosis may 

be heterogeneously distributed. Sample Adequate assessment requires a minimum 

sample size of at least 15-20 mm in length, 10-11 portal tracts. The need to have biopsy 

in most patients might be minimized through the development of more precise non-

invasive biomarkers and imaging techniques. 

Management Strategies 
A. Lifestyle Modifications 

The cornerstone of NAFLD management is lifestyle intervention, including dietary change 

and physical exercise, and the existing evidence indicates that lifestyle intervention is 

effective towards enhancing hepatic steatosis, inflammatory, and fibrotic changes (57). 
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A reduction in weight by 3-5% leads to improvement in hepatic steatosis whereas weight 

loss of at least 7-10 weight loss is necessary to enhance necroinflammation and 

potentially decrease fibrosis (58). An increased amount of weight loss provides increased 

success rates of NASH resolving, which is accompanied by regression of fibrosis. Notably, 

the positive outcomes of weight loss are diminished when weight is regained, hence the 

necessity of making life-long changes. 

The dietary interventions are supposed to be based on caloric restriction, decreased 

consumption of saturated fats and refined carbohydrates, decreased intake of fructose, 

and increased intake of fiber (59). The type of Mediterranean diets, high in fruits, 

vegetables, whole grains, legumes, nuts, and olive oil and moderate intake of fish, shows 

specific advantage in NAFLD (60). Physical exercise enhances hepatic steatosis and 

hepatic metabolic parameters despite a lack of substantial weight loss both with aerobic 

exercise and resistance training being effective. It is recommended to at least maintain 

150-200 minutes of moderate exercise per week but any increase in physical activity is 

beneficial (61). 

B. Pharmacological Interventions 

As of now, no drugs are directly targeted to treat NAFLD, although a number of different 

agents appear promising during trials and can be administered off-label in some patients 

(62). The 800 IU daily of vitamin E can be used to improve the liver histology of non-

diabetic individuals with biopsy-proven NASH, although its application is limited by the 

risk of negative effects, such as the increased all-cause mortality and the development 

of prostate cancer in certain studies (63). A thiazolidinedione insulin sensitizer, 

pioglitazone, has been shown to enhance steatosis, inflammation, and hepatocyte 

ballooning in patients with NASH with or without diabetes, but enthusiasm about the 

routine use of the product has been dampened by weight gain, fluid retention, bone loss, 

and cardiovascular issues (64). 

GLP-1 receptor agonists such as liraglutide and semaglutide are weight-reducing, 

glycemic control, and hepatic that shows benefits in NASH patients (65). These agents 

decrease hepatic steatosis as well as could enhance histological characteristics of NASH, 

with fewer studies on fibrosis outcomes. SGLT2 inhibitors enhance the metabolic 

parameters and have a potential to benefit hepatologically, yet there is no actual 

histological evidence. Statins are safe in patients with NAFLD, lower cardiovascular risk, 

and have hepatoprotective properties, although they are not NASH-specific treatment 

(66). Comorbid conditions such as diabetes, hypertension, and dyslipidemia should be 

managed in order to treat NAFLD patients in a comprehensive manner. 

C. Emerging Therapies 

There are many new therapeutic agents that are specific pathways involved in the 

pathogenesis of NA which are currently being studied in clinical trials. Obeticholic acid is 

a farnesoid X receptor (FXR)-agonist that enhanced fibrosis in a phase 3 trial but issues 

of pruritus and unfavorable lipid effects have postponed regulatory approval (67). 

Agonists of thyroid hormone receptor-beta lower hepatic fat and enhance lipid profile, 

and resmetirom demonstrates promising results in phase 3 studies. The inhibitors of 
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acetyl-CoA carboxylase (ACC) prevent de novo lipogenesis and steatosis but have no 

effect on inflammation and fibrosis (68). 

Analogs of fibroblast growth factor 21 (FGF21) have the benefit of improving metabolic 

parameters and fat reduction in the liver, and current trials measure histological 

outcomes. ASK1 inhibitors, caspase inhibitors and galactoseregulin-3 inhibitors are 

antifibrotic and anti-inflammatory agents that inhibit distinct pathways leading to 

hepatocyte injury and fibrosis (69). Combination therapies investigating several 

pathogenic pathways simultaneously are promising and can be more effective compared 

to single-agent therapies. The discovery of efficient pharmacological intervention is a 

high priority since there is a big number of affected individuals and minimal existing 

treatment interventions. 

D. Bariatric Surgery 

Bariatric surgery results in significant and sustained weight reduction in severely obese 

patients and shows positive results on NAFLD histology (70). Research indicates that 

bariatric surgery reduces or corrects steatosis in most patients and can reduce 

necroinflammation and fibrosis but the outcomes differ by the type of surgery and 

individual characteristics of patients. Roux- en-Y gastric bypass and sleeve gastrectomy 

are similar in their ability to ameliorate NAFLD. Hepatic benefits are due to the metabolic 

efficiencies that accompany bariatric surgery such as elevated insulin sensitivity, weight 

reduction, and positive gut hormone and microbiota modifications (71). 

The existing evidence supports the treatment of obese NAFLD patients with the use of 

bariatric surgery when they meet the standard requirements of a metabolic surgery, but 

NAFLD is not the reason to undergo surgery (72). The risk associated with perioperative 

should be properly balanced with the possible benefits and deep preoperative evaluation 

should be performed to detect patients with advanced liver disease who might encounter 

a greater risk and encounter surgery. Follow-ups have to be done over long periods to 

check whether weight has been regained and whether the metabolic and hepatic gains 

have been maintained. New endoscopic bariatric surgeries have the potential to offer 

alternative yet less invasive options to some patients but the impact of these surgeries 

on NAFLD needs additional examination. 

Conclusion 

There has been the emergence of non-alcoholic fatty liver disease as a critical worldwide 

health issue with around one quarter of the global population being affected as the 

hepatic form of the epidemic of the metabolic syndrome. The disease also has a wide 

range of simple steatosis to NASH with progressive fibrosis, cirrhosis, and hepatocellular 

carcinoma. Not only liver-related morbidity and mortality are linked to NAFLD, but 

cardiovascular disease, chronic kidney disease, and extrahepatic malignancies increase, 

highlighting the overall nature of NAFLD and potential health-wide effects. The 

increasing prevalence of NAFLD especially among children and young adults is an 

indication of increasing disease burden in the decades to come. 

Significant headway has been achieved in the pathogenesis of NAFLD with the 
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acknowledgement of the intricate interaction of genetic predisposition, metabolic 

impairments, environmental influences, and microbiota composition of the gut that have 

a role in the disease development and progression. This mechanistic knowledge has been 

used to shape the creation of new therapeutic approaches to activating particular 

pathogenic pathways. Non-invasive diagnostic techniques, especially MRI-based 

procedures and blood biomarkers, have enhanced the diagnostic capabilities of NAFLD, 

and nowadays, many patients do not need liver biopsy to diagnose the condition and 

stage it. Nevertheless, there are still serious issues regarding the creation of the effective 

tools to identify the patients who are at high risks of the disease progression. 

Today, diet and physical exercise as a lifestyle immodiation method is still the foundation 

of NAFLD treatment, and many patients have a hard time losing significant weight and 

keeping it at a low level. Lack of approved pharmacological treatments specifically 

targeting NAFLD is a significant unmet clinical requirement although a number of 

promising agents are undergoing advanced clinical trials. The research priorities in the 

future involve identification of biomarkers to forecast disease progression and response 

to treatment, establishment of effective pharmacological interventions, population based 

approach to screening of the high risk and management of the larger metabolic and 

cardiovascular complications linked with NAFLD. An interdisciplinary team that includes 

hepatology, endocrinology, nutrition, and primary care will be the key to the successful 

management of this disease that is becoming more and more common. The role of 

promoting NAFLD prevention and reducing its worldwide prevalence will be played by 

the public health programs concerning obesity, the encouragement of healthy eating 

habits, and physical exercises. 
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