
 

 

Updates in the Epidemiology of Fatty Liver and its Consequences 
in Saudi Arabia: A Review  

 

Abstract  

The occurrence of non-alcoholic fatty liver disease has exponentially 
increased worldwide. A considerable majority of cases advance to non-
Alcoholic Steatohepatitis in the nonexistence of therapeutic measures, 
which increases morbidity and death. Because the initial phases of the 
illness are frequently clinically unapparent, the identification of non-
alcoholic fatty liver disease frequently rests on biochemical and 
radiographic studies. Concentrated life modifications that result in weight 
loss are the mainstay of the disease's management. Therapeutic 
treatments that could be additional to lifestyle changes once essential for 
case managing comprise insulin sensitizers, antioxidants, incretin-based 
pharmaceuticals, cholesterol depressing mediators, weight reduction 
therapies, bariatric surgery, and liver transplantation. For non-alcoholic 
fatty liver disease to be managed more effectively and lessen its worldwide 
impact, research must be conducted continuously. 
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Introduction: 

The phrase "non-alcoholic fatty liver disease" (NAFLD) refers to a broad range of 
conditions, from basic adipose tissue deposition in the liver to more advanced steatosis 
with accompanying hepatitis, fibrosis, cirrhosis, and even hepatocellular cancer (HCC). 
(1) (NAFLD) or "Fatty Liver" refers to the presence of lobular inflammation without 
macrovesicular alterations (steatosis) and inflammation without considerable alcohol 
usage. It may be separated into two subgroups: NASH and NAFL (Non-Alcoholic Fatty 
Liver) (Non-Alcoholic Steatohepatitis). (2)  

In wealthy countries, NAFLD has recently become chronic liver disease that affects 
people the most frequently. In the United States, a population-based survey revealed 
that NAFLD was 30% common. (3, 4) 

Steatosis of the liver, involving more than 5% of the parenchyma, and the absence of 
hepatocyte damage are the hallmarks of NAFL. NASH, on the other hand, is described 
histologically as a necroinflammatory process in which the liver cells are harmed against 
a backdrop of steatosis. The onset and progression of non-alcoholic fatty liver disease 
(NAFLD) are influenced by both environmental and genetic variables. Patients with 
NAFLD who have first-degree relatives are more at risk than the general public. (3) 

This article aims to summarize current evidences regarding fatty liver and highlight it 
effects on patients’ general health. 

Methods:  

Study Design: Review article.    

Study duration Data were collected between 1 April and 30 July 2022. 

Data collection Medline and PubMed public database searches were carried out for 
papers written all over the world on fatty liver. The keyword search headings included 
“fatty liver, NAFLD, NASH, epidemiology ", and a combination of these were used. For 
additional supporting data, the sources list of each research was searched. 

Criteria of inclusion: the papers were chosen based on the project importance, English 
language, and 20 years’ time limit. Criteria for exclusion: all other publications that do 
not have their main purpose in any of these areas or multiple studies and reviews will be 
excluded.  

Statistical Analysis: 



 

 

No predictive analytics technology was used. To evaluate the initial results, the group 
members reviewed the data.  The validity and minimization of error were double revised 
for each member's results. 

Prevalence: 

A meta-analysis using imaging reporting systems in several parts of the world discovered 
that roughly 25% of people had NAFLD. A research conducted in 2020 revealed a 
startling increase in the frequency of NAFLD worldwide. The prevalence of NAFLD 
increased with time, rising from 391.2 million in 1990 to 882.1 million in 2017, with a 
prevalence rate increase from 8.2 percent to 10.9 percent. In Saudi Arabia, the 
prevalence across all ages was calculated to be 24.8%. The frequency of NAFLD in 
various communities throughout the world is as follows: United States (30%), Middle 
East (32%), South America 32%  – 30%, Asia – 27%, Europe – 24% and Africa – 
13%. Additionally, there are significant differences in frequency across these 
communities' various ethnic groupings. After adjusting for age, sex, race, and ethnicity, 
autopsy-based data revealed a 9.6 percent prevalence of NAFLD in children aged 2 to 19 
years, rising to up to 38 percent in obese children. (5) Understanding gender disparities 
as a hazard influence for NAFLD is currently lacking. The relationship between gender 
and NAFLD is controversial; some studies contend that numerous gender-specific 
processes, including the impact of sex hormones and variations in physiology and 
lifestyle, have an impact on the incidence of NAFLD. Additionally, according to a lot of 
studies, men are discovered with NAFLD more often than women. (6) There are, 
however, certain researches from Western and Asian nations that indicate the disease 
may typically affect women more frequently. 

 

Etiology and risk factors of NAFLD: 

The liver develops fat deposits for a variety of causes. It most frequently entails 
increased transport of free fatty acids (FFAs) to the liver, increased fatty acid synthesis 
in the liver, reduced FFA oxidation, or decreased very-low-density lipoprotein 
production or secretion (VLDL). (7) People with NAFLD typically exhibit the traits of MS, 
along with the risk factors for cardiovascular disease that go along with it. Obesity, type 
2 diabetes mellitus (T2DM), and dyslipidaemia are regarded as significant risk factors for 
NAFLD since they are strongly associated with metabolic syndrome. Studies have 
indicated that people with NAFLD, both with and without diabetes, have a higher 
frequency of cardiovascular disease (CVD). (8) As a result, NAFLD is typically linked to an 
unhealthy lifestyle, and there is evidence that making adjustments to an unhealthy 



 

 

lifestyle can lower transaminase levels and improve NAFLD. In a research on T2DM 
patients’, it was shown that, in addition to the usual CVD risk factors, medication usage, 
and diabetes-related variables, there was a higher incidence of peripheral vascular, 
coronary, and cerebrovascular disorders in subjects with NAFLD than in those without 
this condition. According to Byrne et al., there have been over 20 research that has been 
published, both prospective and retrospective, examining the connection between 
NAFLD and cardiovascular disease. They came to the conclusion that CVD is a clear and 
present concern, which is being verified in ongoing investigations. (9) 

It's debatable if smoking causes NAFLD or not. Generally, smoking is a significant 
contributor to the universal threat of developing chronic, non-infectious diseases (NCD), 
comprising cancer, type 2 diabetes, respiratory, and cardiovascular problems. Cigarette 
smoke exacerbated the histopathological strictness of NAFLD (10) In a cross-sectional 
study of NAFLD patients (both smokers and non-smokers), it was shown that smokers 
had much greater magnitudes of cases with severe liver fibrosis and unconventional 
hepatic fibrosis than non-smokers did. Smoking is strongly related with NAFLD, 
according to a systematic review and meta-analysis of 20 published studies. Further 
research is advised to understand the underlying processes of this connection. Although 
smoking was considered an independent risk factor for the development of NAFLD,  a 
cross-sectional study of 933 patients (368 smokers and 565 nonsmokers as controls) 
between the two groups There was no difference in the prevalence of NAFLD  (22.2% vs. 
29%). Heavy smoker (more than 20 packs of cigarettes per year). (11) 

Diagnosis: 

A considerable number of people with NAFLD still show fatty liver on biochemical or 
liver imaging tests (ultrasonic, computer tomography [CT], or magnetic resonance 
imaging of the liver [MRI]) When aberrant liver function is discovered, a diagnosis is 
frequently considered. shown by the liver. if you're running for another motive. (12) 
When more than 5% of hepatocytes exhibit steatosis and there is no underlying 
condition causing secondary steatosis, such as: B. Chronic liver disease accompanied by 
steatosis or excessive alcohol use (more than 20 grammes per day for women and 30 
grammes per day for males) (viral, autoimmune, metabolic and toxic disorders). (13) 

Biochemical markers: 

Several NAFLD patients may have usual liver enzyme levels. For instance, alanine 
aminotransferase (ALT) levels might be standard in up to 60% of NASH cases, and in 53% 
of cases thru elevated ALT levels, there was no sign of severe fibrosis or NASH. Even 
though a number of biochemical indicators, comprising TNF-, IL-6, CRP, Pantraxin, 
Ferritin, serum prolidase enzyme action, receptor for innovative glycation end product, 



 

 

and cytokeratin-18, have been suggested as helpful in predicting the severity of 
NAFLD/NASH in the past, none of these indicators have demonstrated appropriate 
compassion or specificity intended for tedious medical request for identification. (14) 

The greatest reliable non-invasive technique to evaluate the illness is the NAFLD fibrosis 
score (NFS), which uses clinical and biochemical data to predict the degree of liver 
involvement. Age, BMI, AST, ALT, platelets, albumin, and the presence or absence of 
impaired fasting glucose are all factors that go into determining NFS. Progressive fibrosis 
is excluded by a low cut-off score of 1.455, which has a negative predictive value (NPV) 
of 93%, while it is suggested by a high cut-off score of >0.676, which has a positive 
predictive value (PPV) of 90%. Even though NFS has strong specificity, its sensitivity has 
lately been revealed to be poor. (15) 

Radiological diagnosis: 

The usual imaging modalities for identifying NAFLD in medical practise are liver MRI, CT, 
and ultrasonography. For these methods to identify NAFLD, there typically has to be 
roughly 30% hepatic steatosis. Ultrasonography is affordable, widely accessible, and 
simple to use, even since the patient's bedside. As soon as hepatic steatosis is greater 
than 30%, the test's stated sensitivity is said to be > 90%, while the sensitivity is 
substantially lower at lower levels of steatosis. However, because ultrasonography is so 
operator- reliant on, different operators will produce different outcomes. (16) 

cases with NAFLD and NASH could practice the ultrasound-based imaging procedure 
known as transient elastography (TE) to determine their level of fibrosis. According to 
reports, TE's sensitivity and specificity for diagnosing different phases of fibrosis are 79-
92 percent and 75-92 percent, correspondingly. (17) The grade of steatosis in cases with 
NAFLD may be predicted using the ultrasound-based precise diminution limit price 
utilised in the TE approach, according to current research. (18) 

The hepatic and instinctual fat may be quantified using a CT scan to determine the level 
of adiposity in people through metabolic syndrome and NAFLD. Conversely, the test is 
costly and linked to radiation danger, so it isn't typically advised in clinical settings. For 
both quantitative and qualitative evaluation of NAFLD, MRI is extremely sensitive and 
specific. In order to identify and evaluate the prediction of cases with NAFLD, more 
recent MRI methods, such as MR elastography, proton density fat fraction, and the Ferri 
Scan approach, can stage the degree of fibrosis non-invasively. However, these methods 
are pricey and only offered in specialist facilities. (19) 

Liver biopsy and histology: 



 

 

The gold standard for diagnosing NAFLD continues to be liver biopsy. In addition to 
providing information on the degree of fibrosis and steatosis, necro-inflammation, and 
architectural deformation, a biopsy not only verifies the diagnosis. The NASH Clinical 
Research Network histological scoring system, which is a validated scoring method that 
produces a NAFLD activity score, was previously the most extensively used histological 
scoring system (NAS). NASH is defined as a NAS score of 5 or above; a score of 3 does 
not qualify. (20) 

Current data shows that the NAS score can’t be useful as a substitute for differentiating 
between NASH and NAFLD. (21) Because of this, the European Association for the Study 
of Liver suggests NAS for disease activity assessment rather than for diagnosis. The 
steatosis, inflammatory activity, and fibrosis (SAF) score, which was established in 2012, 
offers a valid and reproducible method for identifying NAFLD and grading disease with 
little inter-observer inconsistency. Conferring to the NASH Clinical Research Network, 
the SAF score evaluates the phase of fibrosis (F), the rating of steatosis (S), the rating of 
activity (A). (22) 

The main disadvantages of liver biopsy include its cost, procedure-related problems, and 
intra- and inter-observer discrepancies in commentary the histology; for these reasons, 
it is often not advised in clinical practise, unless in situations when additional differential 
diagnosis must be ruled out. (23) 

 

Prevention and management: 

The importance of avoiding the condition has gained attention because to the rising 
frequency and incidence of NAFLD worldwide. The pathophysiology of the illness is still 
poorly understood, making avoidance of NAFLD a challenging issue. The main method of 
preventing NAFLD is to alter the hazard influences for the condition. The three most 
significant risk factors for NAFLD that may be controlled are obesity, insulin resistance, 
and metabolic syndrome. Consequently, the basis for the avoidance of NAFLD may be 
considered as universal training on lifestyle changes, such as diet and exercise, which 
can lower the hazard for the advance of insulin confrontation, weight advance, and 
metabolic syndrome. (24) 

Lifestyle modifications: 

Up until now, dietary and physical activity modifications have been the keystone of the 
therapy of steatosis and NASH. Although there isn't much study evidence available yet, 
diet and exercise have been suggested as a therapeutic option for steatosis and NASH. 
Lack of agreement over the methods to evaluate whether the illness worsened or 



 

 

improved has prevented studies from moving forward. (25) Although histologic 
comparison (the NAFLD Activity Score is a commonly used histologic grade for research) 
would be the ideal metric, getting biopsies is still challenging and fraught with danger. 
As a result, different studies examine steatohepatitis differently in their study 
participants. Other metrics employed include insulin confrontation and AST/ALT. 

Dietary supplementation: 

Since oxidative stress is a key factor in liver inflammation and destruction, antioxidant 
supplementation has been extensively speculated to offer advantages in NASH patients. 
Of all the potential antioxidants, vitamin E has perhaps received the most attention. 
Numerous studies have shown continuous reductions in ALT and improvements in liver 
histology, building on earlier work carried out as proof of concept in animal models. (26) 
There is enough proof to support giving non-diabetic individuals 800 IU of Vitamin E 
every day as an early NASH therapy. It is significant to note that studies have revealed a 
connection between vitamin E administration and an increase in prostate cancer risk as 
well as all-cause mortality (however contradicting information has since been 
published). Although these hazards are small, it is crucial that practitioners take them 
into account and discuss them with their patients before advising vitamin E. (27) 

Consumption of caffeine and coffee was associated with reduced fibrosis, slowed 
development to steatohepatitis, and reduced prevalence of the illness in consumers. 
Nonetheless, a similar benefit was not seen in individuals who consumed espresso, 
despite a previous study showing that coffee has protecting possessions in females 
diagnosed with NAFLD. Despite the fact this possibly will denote that coffee himself 
could provide more protection than just caffeine. Additional dietary complements were 
recommended as NAFLD therapy alternatives. (28) 

Metformin: 

Numerous research have looked at the use of oral insulin sensitising drugs to treat 
NAFLD because of the connection between insulin resistance and the condition. 
Metformin is one of the most researched insulin sensitising medications. (29) Several 
studies have shown a reduction in ALT and an increase in insulin sensitivity in individuals 
with fatty liver, but few have shown improvement in histology. In addition, a 2010 
research found that metformin had just a modest benefit over diet alone. Another study 
found that metformin is less efficient than exercise alone at reducing liver enzymes and 
hepatic content. (30) Metformin was shown to have little to no histopathologic 
improvement when compared to controls in a research that solely examined people 
with insulin resistances, without diabetes, conversely, it must be emphasized that this 
trial had a sizable waster proportion and merely a slight numeral of cases. Regardless of 



 

 

ALT enhancement, a different trial relating metformin, vitamin E, and nutrition found no 
histopathological differences. (31) Although one small trial found histologic 
enhancement in NASH cases after a 48-week therapy period, the inconsistent and 
equivocal findings led researchers to the supposition that more research was required 
before advising metformin usage for NASH shorn of associated diabetes. 

TZDs: 

The TZDs, in particular pioglitazone and rosiglitazone, are additional insulin sensitising 
substance that is actively being researched for the treatment of NASH. (32) As 
previously mentioned, PPAR is activated by TZDs, and PPAR has been found to be 
downregulated in models of NAFLD. When compared to placebo, one of the early RCTs 
on rosiglitazone, the FLIRT study, conducted in 2008, showed a 31 percent reduction in 
steatosis and transaminase levels, respectively. The FLIRT 2 trial, conducted in 2010, 
confirmed similar findings. In a different trial, non-diabetic individuals who received 
pioglitazone as opposed to a placebo showed a substantial reduction in transaminase 
levels and histopathologic damage. Cohort studies revealed that rosiglitazone unaided 
accomplished comparably to the adding, and pioglitazone lowered hepatic steatosis in 
diabetics with NASH once equated to metformin. (33) 

Statins: 

Cases of liver disease are substantially more likely to suffer from morbidity and death 
due to the circulatory symptoms of liver illnesses, comprising NAFLD, which are often 
observed. Cases with cardiovascular hazard influences and illness are frequently given 
statins as a prophylactic measure. (34) Statins could be administered to control 
cardiovascular disease in people who have liver disease, comprising NAFLD, and their 
usage has been proven to be safe. New research papers have suggested that the use of 
statins as a treatment especially for NASH is promising. There have been conflicting 
findings, with some trials indicating promise in addition to others display no change in 
serologic markers. (35) 

Surgery: 

Losing weight was proved to be a successful treatment for NAFLD patients. Therefore, it 
is fair to assume that people with NASH will benefit from bariatric surgery. Studies have 
shown that individuals who have undergone bariatric surgery see a considerable decline 
in steatohepatitis and that the presence of NASH does not raise the risks associated with 
the procedure. (36) NASH improves after bariatric surgery, according to practically all 
measured outcomes, according to two recent meta-analyses. Despite these findings, 
there is still insufficient controlled evidence and long-term data to support bariatric 



 

 

surgery just for NASH. Intragastric balloons are one less invasive alternative for bariatric 
therapy that has showed promise in improving liver function, insulin resistance, and 
histopathologic measurements in obese individuals with and without NASH. (37) 

Cases of NAFLD may develop end-stage liver illness, in which case liver transplantation is 
the lone treatment decision. NAFLD-related cirrhosis has resulted in transplant 
outcomes that are on par with those of individuals without NAFLD. (38) Subsequently a 
transplant, NAFLD may return or appear suddenly. The greatest indicators of NAFLD 
post-transplantation are steroid treatment, obesity, hyperlipidemia, and diabetes. 
Inappropriately, one negative side effect of immunosuppressant medications is weight 
gain. Since studies on the use of vitamin E and insulin sensitizers in post-transplant 
patients are lacking, nutrition and exercise are still the lone guidance available at this 
time. (39) 

Liver transplantation: 

According to contemporary research, NASH-related end-stage liver disease is the third 
most prevalent reason for liver transplants in the United States and is predicted to 
overtake other causes in the next 20 to 30 years as a result of the obesity pandemic. 
with the nearby impending, it is anticipated that most other parts of the biosphere will 
experience the similar health burden due to the rising global trend in the incidence of 
obesity. As a result, liver transplantation would become a common form of therapy for a 
sizable fraction of individuals having unconventional NAFLD. (40) 

 

  



 

 

Conclusion: 

The occurrence of NAFLD is rising globally, and a sizable fraction of cases advance to 
NASH. Inquiries using biochemical and radiological methods are frequently used to 
diagnose NAFLD. Forceful lifestyle modifications that result in weight loss are the 
mainstay of the disease's management. Therapies include liver transplantation. For 
NAFLD to be managed more effectively and lessen its worldwide impact, study must be 
conducted continuously. 
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