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Abstrcat

Non-alcoholic fatty liver disease (NAFLD) is a chronic condition characterized by the accumulation of triglycerides in the liver of individuals
who consume little to no alcohol. NAFLD is akin to metabolic syndrome, obesity, type 2 diabetes mellitus, insulin resistance, and dyslipidemia,
which contribute as crucial risk factors for the appearance and further progression of the disease. NAFLD is also the most common etiology of
chronic liver disease worldwide. The high prevalence of this liver complication is estimated to be driven by obesity and diabetes. A recent meta-
analysis found the global prevalence of NAFLD in type 2 diabetes as high as 55.5%. NAFLD is a complex disorder with multifactorial etiology and
pathophysiology. The progression of NAFLD can lead to non-alcoholic steatohepatitis (NASH), which can progress to cirrhosis or liver cancer.
The exact cause of NAFLD is not fully understood, but it is believed to result from the interaction between genetic, environmental, and metabolic
factors. The clinical presentation, including symptoms and signs associated with NAFLD, varies depending on the stage or progression of liver
damage. In non-alcoholic fatty liver, the clinical presentation is often asymptomatic in its early stages. They may also present with nonspecific
symptoms such as fatigue, malaise, or mild right upper abdominal discomfort. The diagnosis is made with a combination of clinical history,
laboratory tests, and imaging studies tailored to the liver. The cornerstone of treatment involves implementing lifestyle changes. These include
adopting a healthy diet, engaging in regular physical activity, losing weight, and quitting smoking. A small percentage of patients with NAFLD will
develop Non-alcoholic steatohepatitis (NASH), associated with faster liver disease progression. Fibrosis development seems to occur more often
in patients with NASH and is an essential histological feature associated with its mortality. Mortality rates vary among different subgroups of
patients, with variables such as age, comorbidities, and severity of liver disease playing an important role. This narrative review comprehensively
overviews this silent but potentially harmful condition.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is a chronic
condition characterized by the accumulation of fat molecules
(triglycerides) in the liver of individuals who consume little to
no alcohol [1]. It encompasses a spectrum of conditions ranging
from simple steatosis (non-alcoholic fatty liver - NAFL) to non-
alcoholic steatohepatitis (NASH), which involves inflammation
and tissue damage. While NAFL usually presents as a benign
condition that may or not progress to more severe liver disease,
NASH is a progressive form with liver inflammation, damage,
and fat accumulation [2,3]. In addition, NASH can lead to severe
complications such as fibrosis, cirrhosis, and liver cancer. NAFLD
is highly prevalent in the United States due to the high obesity
rates and other metabolic risk factors such as diabetes and
dyslipidemia. It is estimated that NAFLD affects around 25% of the
general population in the US, making it the most common chronic
liver disease [4].

In the early stages, NAFLD patients may be asymptomatic.
However, as the disease progresses, individuals may experience
fatigue, abdominal pain, weight loss, hepatomegaly, and elevated
liver enzymes[5,6]. The diagnosis of NAFLD includes a combination
of medical history, physical examination, lab tests, and imaging
studies [6,7]. The prevention and treatment for NAFLD implicate a
variety of strategies such as lifestyle modifications (i.e., weightloss,
healthy diet, exercise), management of underlying risk factors (i.e.,
diabetes, hypertension, dyslipidemia), and targeted therapies (i.e.,
pharmacological interventions) [1,8,9]. The specific treatment
approach depends on the severity of the disease and the presence
of complications. It should be noted that the progression to end-
stage liver disease can be halted by combining the mentioned
therapeutic strategies [10,11]. This review article aims to provide
a better overview of this potentially treatable and silent condition
to improve its detection and early management.

Etiology & Pathogenesis

Non-alcoholic fatty liver disease is a complex disorder with
multifactorial etiology and pathophysiology. The progression of
NAFLD can lead to non-alcoholic steatohepatitis (NASH), which
can progress to cirrhosis or liver cancer [12]. The exact cause of
NAFLD is not fully understood, but it is believed to result from the
interaction between genetic, environmental, and metabolic factors.
As previously mentioned, NAFLD risk factors include obesity,
insulin resistance, type 2 DM, high blood pressure, dyslipidemia,
and metabolic syndrome. In the early stages, NAFLD begins with
the accumulation of triglycerides within the hepatocytes and
Kupffer cells [12,13]. This excessive fat accumulation can result
from increased uptake of fatty acids from the blood, increased
synthesis of fatty acids within the liver, or impaired breakdown
of fats. The accumulated fat leads to hepatic steatosis, which can
progress to inflammation and NASH if left untreated. In NASH,
there is established tissue damage and liver cell destruction [14].
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The exact triggers for the progression from NAFLD to NASH are
not entirely understood. However, oxidative stress, mitochondrial
dysfunction, adipokines (hormones released by fat cells), insulin
resistance, and pro-inflammatory cytokines play essential roles
in the development of NASH. Fat accumulation in hepatocytes
triggers inflammation, activating immune cells in the liver [14,15].
This inflammatory response can cause liver cell injury, leading
to hepatocyte ballooning and apoptosis. Additionally, fibrosis
may develop due to the activation of hepatic stellate cells, which
produce excessive extracellular matrix proteins. This fibrosis
represents the scarring of liver tissue and serves as the precursor
to cirrhosis [16,17].

The progression from NASH to cirrhosis or liver cancer
involves a combination of factors. An ongoing inflammation,
oxidative stress, and persistent liver cell injury contribute to
the development of fibrosis and the subsequent progression
to cirrhosis [18]. As fibrosis advances, it disrupts the normal
liver architecture, impairs blood flow within the liver, and
compromises its function. Over time, extensive scarring can lead
to cirrhosis, characterized by replacing normal liver tissue with
non-functioning scar tissue. In cirrhosis, there is a higher risk of
developing liver cancer (particularly hepatocellular carcinoma
-HCC) due to the regenerative nodules that form in the scarred
liver tissue [13,19].

It is important to note that the progression from NAFLD to
NASH and further to cirrhosis or liver cancer is not linear, and
individual cases may vary [12,15]. Therefore, regular monitoring,
lifestyle modifications, and comprehensive clinical interventions
are essential to manage and potentially prevent the progression of
these conditions [13].

Epidemiology

Initially, it was considered a “Western disease”; nevertheless,
the prevalence of nonalcoholic fatty liver disease (NAFLD) has
increased globally in the last three decades; diagnosed by imaging,
it was estimated to be 25.24% [20]. NAFLD is the most common
etiology of chronic liver disease worldwide. The high prevalence
of this liver complication is estimated to be driven by obesity and
diabetes. A meta-analysis study by Yonossi et al. [20-22] presents
the global prevalence of NAFLD in Type 2 Diabetes as 55.5%.

In The United States, NAFLD is in the top etiologies as the cause
of hepatocellular carcinoma and an indication for liver transplants.
Simultaneously in the United States, recent data suggest that
NAFLD affects 30% of the general population, 58% of overweight
people, and 90% of the morbidly obese [23]. In addition, the
highest NAFLD prevalence rate was observed in Latin America
(44.4%), followed by North Africa and the Middle East (36.5%),
South Asia (33.8%), South-East Asia (33.1%), North America
(31.2%), East Asia (29.7%), Asia Pacific (28.0%), and Western
Europe (25.1%) (3). Therefore, the prevalence of NAFLD has
been estimated to range from 2.8% to 46% worldwide and varies
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depending on the study population and the diagnostic tool used
to determine NAFLD (e.g., liver enzymes, imaging, liver biopsy)
[24]. The prevalence of nonalcoholic steatohepatitis (NASH) has
been estimated to affect 5-7% of the general population. Also, it
is reported that it varies according to ethnicity (3)(4). Hispanics
had the highest prevalence of NASH, significantly higher than
Caucasians. The reasons for this remain unclear. Both lifestyle and
genetic predisposition may play a role. Other studies show that
a genetic polymorphism in the PNPLA3 gene has been linked to
steatosis and hepatocyte injury and may be more common among
Hispanics [24].

Nonalcoholic fatty liver disease (NAFLD) is the hepatic
manifestation of metabolic syndrome, nowadays is a leading
cause of abnormal liver enzymes and has been associated with
an increased risk for the development of diabetes and coronary
artery disease [20,24]. Consequently, most deaths in NAFLD are
due to cardiovascular disease, while overall cancer mortality
is also increased in NAFLD. The excess cardiovascular risk in
fatty liver has been reported even in populations with relatively
low background adiposity as measured by BMI [25]. Difference
in prevalence between genders is not clear; along these lines,
data shows that no differences in insulin resistance or obesity
were found between male and female patients with NAFLD [24].
Another aspect is that aging is an essential epidemiological factor
for NAFLD, NASH, and fibrosis [26].

Risk Factors

NAFLD is akin to metabolic syndrome, obesity, type 2 diabetes
mellitus, insulin resistance, and dyslipidemia, which contribute
as key risk factors of NAFLD [27,28]. Other risk factors may
include genetic predisposition, sex and age, race/ethnicity,
diet, physical activity, sleep, small bowel bacterial overgrowth,
oxidative stress, and sarcopenia [27]. Overall, NAFLD is associated
with an unhealthy lifestyle. Evidence suggests that changing an
unhealthy lifestyle may reduce transaminase levels and improve
NAFLD [28]. Metabolic syndrome includes abdominal obesity,
hypertriglyceridemia, hyperglycemia, HDL cholesterol, and high
blood pressure. These metabolic syndrome factors correlate with
NAFLD; several metabolic syndrome traits have been linked to
a greater chance of more severe liver disease. NAFLD has been
acknowledged as a hepatic manifestation of metabolic syndrome.
Each condition initiates or exacerbates the other [27].

The obesity epidemic has led to an increase in NAFLD, being
an established risk factor. The widespread presence of NAFLD
among obese individuals is 50%-90% [27]. As weight gain and
BMI rise, the NAFLD risk becomes more prominent. Weight loss
is the only proven method for recovery of NAFLD [27]. Obesity,
insulin resistance, and type 2 diabetes are significant risk factors
for the appearance of NAFLD. Insulin resistance creates lipolysis
of adipose tissue, which releases free fatty acids in the liver.
Much population-based research has stated that NAFLD is more
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present in individuals with type 2 diabetes; they are also at higher
risk for NASH and complications related to the liver, as well as
cirrhosis [27]. Another key risk factor for NAFLD is Dyslipidemia.
Lipotoxicity plays a significant role in the advancement from mild
NAFLD toward steatohepatitis. Lipotoxicity signifies high levels of
toxic lipids and derivatives induced by fat content accumulation in
non-adipose tissues. Persons with NAFLD have elevated free fatty
acids, triglycerides, and other lipids, including free cholesterol,
bile acids, lysophosphatidylcholines, and ceramides [27].

Other non-metabolic risk factors, such as genetic
predisposition, may occur within individuals. Genetic variants
have a prominent place in the appearance and development of
NAFLD, such as Patatin-like phospholipase domain-containing 3
in addition to transmembrane 6 superfamily, member 2 single-
nucleotide polymorphisms [27,29]. Furthermore, sex and age
can also contribute as risk factors, which are seen more in men
than women according to their age. The increased risk for men is
during middle age, while in women, it is during post-menopause;
it also occurs when other medical problems arise with age, such
as type 2 diabetes, hypercholesterolemia, and hypertension. For
women, estrogen may play a protective role in NAFLD [27]. Other
risks are ethnicity related, seen more in Hispanic populations
which can also be associated with a genetic predisposition. The
1148M variant of PLPLA3 is associated with NAFLD, followed by
Caucasian and African Americans. This latter population has more
prevalence of obesity and metabolic syndrome, despite Hispanics

having a higher risk of NAFLD [27].

Other risks include a high-caloric diet, low exercise level, poor
sleep hygiene, gut microbiota, oxidative stress, and Sarcopenia
[27]. High sugar diets promote de novo lipogenesis and produce
an inflammatory response causing hepatocyte injury via the c
Jun-N-Terminal pathway. Omega 3 and Mediterranean diets have
positively prevented and treated NAFLD [27]. Sedentary life also
increases the risk for NAFLD. It can be reversed with at least a low
level of exercise, helping to normalize liver enzymes in patients
with NASH because exercise may reduce insulin resistance
and adiponectin levels. Poor sleep is related to obesity which
contributes to NAFLD, cytokines such as interleukin 6 and TNF-
alpha (both associated with their elevation in sleeping problems)
increase adipocyte lipolysis causing a high hepatic flow of free
fatty acids, and poor sleep also affects the hypothalamic-pituitary-
adrenal axis and high cortisol, cause liver fat deposition [27]. Small
intestinal bacterial overgrowth, high in patients with NAFLD, may
be related to endotoxins contributing to hepatic fat accumulation.
Oxidative stress, the production of reactive oxidative species, and
lipid peroxidation may decrease antioxidant enzymes and induce
hepatocyte damage, which can be reversed with antioxidants such
as vitamin E which have shown positive outcomes in patients with
steatohepatitis [27,28]. Lastly, Sarcopenia is a condition where
strength, skeletal muscle mass, and function are compromised,
diagnosed based on the loss of appendicular muscle mass. An
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extensive report of Sarcopenia has been seen in patients with
NAFLD/NASH. And cirrhosis. Sarcopenia has been observed to
worsen liver disease and seems to share common underlying
factors with NAFLD, such as insulin resistance and chronic
inflammation [27].

Clinical Presentation

The clinical presentation, including symptoms and signs
associated with NAFLD, varies depending on the stage or
progression of liver damage. In non-alcoholic fatty liver, the
clinical presentation is often asymptomatic in its early stages [30].
It is typically detected incidentally during routine blood tests or
imaging studies. Patients with NAFL commonly exhibit typical
manifestations associated with metabolic syndrome (central
obesity, DM, HTN). They may also present with nonspecific
symptoms such as fatigue, malaise, or mild right upper abdominal
discomfort. Mild hepatomegaly may be palpable during physical
examination in very few cases [31].

Patients with NASH may experience symptoms similar to
those with NAFLD, including fatigue, abdominal discomfort, and
hepatomegaly. Additionally, they may have more pronounced
symptoms such as jaundice, pruritus, and anorexia. Some
individuals may develop signs of chronic liver disease, such as
spider nevi blood vessels, palmar erythema, and splenomegaly
[32]. In advanced cases, signs of cirrhosis, such as ascites,
jaundice, and liver palm, may be present. If left untreated, NASH
may progress to cirrhosis, characterized by portal hypertension,
ascites, lower extremity edema, hepatic encephalopathy, muscle
wasting, gynecomastia, and abdominal collateral vessels. In more
advanced stages, hepatocellular carcinoma (HCC) may develop
as a complication of long-standing liver insult. Symptoms of HCC
include weight loss, abdominal pain, loss of appetite, nausea,
jaundice, fatigue, and weakness [33].

It's important to note that the clinical presentation of these
chronic liver conditions can vary among individuals, and some
cases may be asymptomatic or present with atypical features.

Diagnosis

NAFLD can be diagnosed by the presence of hepatic steatosis
in imaging or histology, no history of alcohol usage, no other
etiology accountable for the symptoms, and negative history of

Table 1: Histological and ultrasonographic grading of hepatic steatosis.

chronic liver disease [34]. Therefore, it is essential to begin the
evaluation by ruling out other potential conditions. A complete
medical history is gathered to determine previous infections,
alcohol status, an autoimmune component, associated symptoms,
and family history. In addition to the specific biomarkers used in
the scoring system, all patients should be tested for hepatitis virus
antibodies, plasma iron, ferritin, total iron binding capacity, and an
autoimmune liver panel.

Because of the increased risk of comorbidities associated
with NAFLD, diagnostic biomarkers are a valuable tool for early
detection and treatment. For those biomarkers that have been
employed for diagnosis, there are two categories: laboratory tests
and imaging, as well as noninvasive and invasive testing [35].
One of the noninvasive diagnostic tools is the Fatty Liver Index
(FLI), which uses an algorithm to estimate hepatic steatosis and
is a well-predictive tool for NAFLD [35]. The main components
of this algorithm are BMI, waist circumference, serum TG and
gamma-glutamyl transferase (GGT) measurements. There are
several imaging tests used to detect NAFLD, the presence of
hepatic steatosis can be shown during an ultrasound: however,
computer tomography (CT) or magnetic resonance imaging
(MRI), vibration-controlled transient elastography, and magnetic
resonance spectroscopy.

Ultrasound

Abdominal ultrasonography accurately detects hepatic
steatosis, which presents as a typical hyperechoic liver [35].
Several studies have been conducted to assess the accuracy of
ultrasound in detecting hepatic steatosis. In a meta-analysis
comparing the accuracy of ultrasonography versus histology, it was
found that ultrasound has 84.8% sensitivity and 93.6% specificity
for detecting moderate to severe fatty liver [36]. Furthermore, a
double-blind prospective study indicated that when there is 20%
fat, the sensitivity increases to 100%, and the specificity climbs
to 90% [37]. Moreover, the ultrasound findings can be used with
fatty liver index and NAFLD liver fat score [36]. Nevertheless,
abdominal ultrasound does not accurately detect hepatic steatosis
in severely obese patients [38]. Overall, because of the benefits of
this noninvasive approach, such as low cost, easy accessibility, and
safety due to the lack of radiation exposure, ultrasound is the best
first step to stratify NAFLD (Table 1).

Grading of Hepatic Steatosis Histological Findings

Ultrasonography Findings

Grade 0 steatosis

Less than 5% of hepatocytes contain fat

Grade 1 steatosis

6-33% of hepatocytes contain fat

Hepatic echogenicity is more than the renal cortex

Grade 2 steatosis

34-66% of hepatocytes contain fat

Liver echogenicity obscures echogenic wall of portal
venous branches

Grade 3 steatosis

> 66% of hepatocytes contain fat

Diaphragmatic wall and portal venous walls are no visible
due to increased hepatic echogenicity
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Computer tomography (CT)

CT is an excellent method for detecting hepatic steatosis.
Hepatic steatosis is detected when spleen attenuation > liver
attenuation. It can also determine moderate to severe hepatic
steatosis [39]. However, due to several limitations, such as
exposure to radiation and the inability to identify mild steatosis,
it is not regarded as the primary method for diagnosing hepatic
steatosis [36].

Magnetic resonance
spectroscopy

and magnetic resonance

MRI is a robust quantitative and qualitative tool for detecting
hepatic steatosis. The sensitivity of MRI is 76,7% to 90%, and
the specificity is 87%,1 to 91% [39]. Therefore, it is considered
as an alternative option for a liver biopsy. Magnetic resonance

spectrography accurately identifies changes in hepatic steatosis.
Because MRS is not always available in all healthcare systems, MRI
is a more dependable option.

Liver biopsy

When the diagnosis is unclear, a liver biopsy is the gold
standard for diagnosis since it allows for grading and histological
assessment based on fat-containing hepatocytes and the severity
of the disease [39]. It should be used in patients with cytopenias,
blood ferritin levels that are more than 1.5 times the upper
limit of normal, obesity or diabetes Steatosis of more than 5%
of hepatocytes is required to diagnose NAFLD [53]. NASH is
distinguished from NAFLD by histological findings; thus, NASH is
the progression of NAFLD, emphasizing the significance of NAFLD
activity; NAS of > or = 5 is associated with a diagnosis of NASH
[40] (Table 2).

Table 2: Histological features of NASH CRN NAS and fibrosis staging [34,35].

Features Definition Score
Steatosis grade Low to medium power evaluation of parenchymal involvement by steatosis
<5% 0
%%-33% 1
33%-66% 2
>66% 3
Lobular inflammation Overall assessment of all inflammatory foci per 200 x field

No foci 0
<2 foci per 200 field 1
2-4 foci per 200 field 2
>4 foci per 200 field 3
Ballooning None 0
Few 1
Many cells/prominent ballooning 2

NAS Sum of steatosis +Lobular Inflammation + Ballooning 0-8
Fibrosis Stage None 0
Perisinusoidal or periportal 1

Mild, zone 3, perisinusoidal 1A

Moderate, zone 3, perisinusoidal 1B

Portal/periportal 1C
Perisinusoidal and portal/periportal 2
Bridging fibrosis 3
Cirrhosis 4

Prevention & Treatment Strategies

NAFLD could result in catastrophic consequences for the
patient as it is strongly associated with obesity, insulin resistance,
and metabolic syndrome. Fortunately, this chronic liver condition
is considered preventable, and several strategies can be employed
to reduce the risk of its development [41]. The cornerstone of
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NAFLD treatment involves implementing lifestyle changes. These
include adopting a healthy diet, engaging in regular physical
activity, losing weight (if overweight or obese), and avoiding
harmful habits such as smoking. First, it is imperative to adopt a
well-balanced diet, emphasizing whole grains, fruits, vegetables,
and lean proteins while limiting the consumption of saturated fats,
trans fats, and refined sugars [42].
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Moreover, regular physical activity (aerobic and strength
training) and weight management are essential as excess weight,
particularly abdominal obesity, is strongly associated with
NAFLD [41,43]. In order to avoid or increase liver damage, it is
also essential to be cautious with certain medications, such as
corticosteroids, tamoxifen, and some anti-inflammatory drugs, as
they may contribute to the progression of liver injury. Although
NAFLD is unrelated to alcohol consumption, excessive alcohol
intake can exacerbate liver damage and worsen the condition.
Therefore, it is essential to consume alcohol in moderation or, if
possible, avoid it altogether [44].

In addition to preventive strategies, all coexisting contributing
conditions must be adequately managed in order to avoid liver
damage progression to fibrosis/cirrhosis [44,45]. For example,
individuals with diabetes or metabolic syndrome are at a higher
risk of developing NAFLD. Proper management of these conditions,
including blood glucose control, cholesterol management, and
blood pressure regulation, can significantly reduce the risk of fatty
liver disease [43,46]. As NAFLD is often associated with metabolic
syndrome, diabetes, and cardiovascular disease, it is crucial to
address these conditions appropriately. Regular monitoring of
liver function through blood tests and imaging studies can help
track the progression of NAFLD and assess the effectiveness
of treatment strategies [46]. It should be stressed that the
prevention and treatment of NAFLD are multifaceted and require
a comprehensive approach incorporating primary care providers,
hepatologists, nutritionists, and endocrinologists.

Prognosis

A small percentage of patients with NAFLD will develop Non-
alcoholic steatohepatitis (NASH), associated with faster liver
disease progression. In addition, fibrosis development seems
to occur more often in patients with NASH and is an essential
histological feature associated with its mortality. Accordingly,
NASH has been reported as the leading cause of liver transplants
in women and the second in men (following alcohol liver disease)
[47]. In a meta-analysis performed on over 8 million patients from
22 countries, the long-term clinical outcomes of NAFLD included
advanced fibrosis development, hepatocellular
higher liver-specific mortality, and possibly overall mortality,
driven mainly by those with underlying NASH [48]. The fibrosis
stage represents the most critical variable to consider when
assessing long-term prognosis in a patient [49]. Even in the first
stages, fibrosis is the most relevant feature associated with liver
transplantation, liver-related events, and overall mortality in
patients with NAFLD, regardless of other histologic components
reported in liver biopsy [49]. In addition, fibrosis stages F3 and
F4 have been associated with increased risks of liver-related

carcinoma,

complications and death [50]. This becomes important in the
clinical setting, as the absence of fibrosis is associated with a lower
risk of dying or developing liver-related complications within 1 or
2 decades, and its presence helps to identify a subset of patients
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in which appropriate measures need to be done to achieve a
reduction of fibrosis progression [49].

From the total of patients with NAFLD, only a tiny percent will
progress to advanced fibrosis and cirrhosis with their associated
risk of hepatocellular carcinoma. A systematic review and meta-
analysis revealed an increased incidence of hepatocellular
carcinoma and extrahepatic cancer in patients with NAFLD,
being uterine, breast, prostate, colorectal, and lung cancer as the
most related extrahepatic cancers [51]. Unlike hepatocellular
carcinoma, in which the degree of fibrosis has a direct relation
with its incidence, it does not seem to be the case with extrahepatic
cancers [51].

In an effort to understand the natural history of NASH,
a Medicare data analysis was performed on over 10 million
Medicare Beneficiaries through an 8 year-study period, revealing
a substantial cumulative risk (39%) of NAFLD/NASH progression
to more severe disease (compensated cirrhosis, decompensated
cirrhosis, liver transplant or hepatocellular carcinoma), while
patients with compensated cirrhosis at the time of diagnosis
had a higher cumulative risk (45%) [52]. In addition, the risk
of progression to advanced liver disease has been reported to
be significantly higher in patients with comorbidities such as
cardiovascular disease, renal impairment, dyslipidemia, and
diabetes [52].

Mortality in NAFLD varies among different subgroups of
patients, with variables such as age, comorbidities, and severity
of liver disease playing an important role. Rates have been
reported to vary across the spectrum of liver disease, with NAFLD
having the lowest and hepatocellular carcinoma the highest [52].
Cardiovascular disease remains the primary cause of death in
patients with NAFLD [53,54].

Conclusion

Non-alcoholic fatty liver disease is a significant and growing
health concern worldwide. Its multifactorial etiology involves
genetic predisposition, insulin resistance, metabolic syndrome,
and lifestyle factors such as diet and physical inactivity. In
addition, several risk factors, including obesity, type 2 diabetes,
dyslipidemia, and hypertension, contribute to the development
and progression of the disease. While NAFLD may initially be
asymptomatic, it can progress to more severe stages, including
non-alcoholic steatohepatitis and, eventually, cirrhosis or liver
cancer. Therefore, early detection and intervention are crucial to
prevent further liver damage. Lifestyle modifications, including
dietary changes, regular exercise, and weight loss, are pivotal
in managing NAFLD. Therefore, these interventions should be
encouraged as the primary approach to treatment. However, given
the multifaceted nature of NAFLD, a comprehensive approach
involving primary care physicians, hepatologists, dietitians, and
exercise specialists is crucial to provide holistic care and address
various disease aspects. It is crucial to conduct regular monitoring
and follow-up appointments to track disease progression, manage
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comorbidities, and adjust treatment strategies as needed. Early
identification of patients at risk of developing cirrhosis allows for
timely interventions and reduces the burden of advanced liver
disease.
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