
Journal of Atherosclerosis Prevention and Treatment – JAPT

Submission: 25.11.2021, Acceptance: 05.02.2022

Review article J Atherosclerosis Prev Treat. 2022 Jan-Apr;13(1):17–25

Nonalcoholic fatty liver disease
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Abstract
Nonalcoholic fatty liver disease (NAFLD) is a chronic liver disease affecting millions of people worldwide with 
potentially serious complications that may lead to mortality and constitute a significant socioeconomic burden. 
Although modern lifestyle, obesity and insulin resistance play leading roles in the pathophysiology of the 
disease, various metabolic aberrations, as well as genetic predisposition participate in the development and 
progression of NAFLD. The diagnosis of NAFLD, especially the early recognition of NASH and fibrosis, is vital 
for the early management of the disease. Many diagnostic methods have been developed for the disease, 
ranging from liver biopsy to imaging techniques and serum biomarkers, each one followed by advantages 
and disadvantages. Despite the extensive research in this field, there is to-date no licensed pharmacologi-
cal treatment. However, several medications have been investigated and provided promising results; in this 
regard, the results of some phase III clinical trials in NASH patients are expected. Until the approval of specific 
for the disease medications, the cornerstone of its management remains lifestyle modifications, i.e. dietary 
changes and increase in physical activity.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a chronic 
liver disease with an increased prevalence over the last few 
years, estimated to be 25% worldwide1. The phenotypes of 
NAFLD include simple steatosis (nonalcoholic fatty liver; 
NAFL), which is characterized by lipid accumulation in the 
hepatocytes, and nonalcoholic steatohepatitis (NASH), 
which is characterized by inflammation and hepatocel-
lular damage2. NAFL may progress to NASH in a subset of 
patients, and, subsequently, NASH may progress to hepatic 
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fibrosis, cirrhosis and even hepatocellular carcinoma in a 
minority of patients1. 

Multiple risk factors have been implicated in the devel-
opment and progression of NAFLD, including components 
of the metabolic syndrome, e.g., obesity, type 2 diabetes 
mellitus (T2DM), dyslipidemia, as well as variable stressors, 
environmental factors, microbiota and genetics3-5. Recently, 
an expert panel published a consensus recommending 
a new nomenclature for NAFLD6. The suggested term, 
metabolic (dysfunction)-associated fatty liver disease 
(MAFLD), is directed towards a diagnosis based on certain 
criteria, rather than the exclusion of other liver diseases 
(e.g., alcoholic liver disease, viral hepatitis etc.) followed 
at the diagnosis of NAFLD7. Promising though, there is an 
ambiguity about the new term, which places the disease in 
its metabolic milieu, but there are several issues that need 
to be resolved8. NAFLD is also considered a multi-systemic 
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disease, as it accompanies extra-hepatic co-morbidities, 
such as cardiovascular disease, chronic kidney disease 
and various types of malignancies, thus contributing to 
all-cause mortality increment9-11.

Lifestyle modifications, mainly a combination of weight 
reduction and exercise, have been proposed for the man-
agement of NAFLD2,12. Even minimal weight loss renders 
appreciable decrease in insulin resistance (IR) and hepatic 
fat12. However, the majority of patients fail to comply with 
these recommendations in the long-term13. Despite the 
increased prevalence and possible fatal consequences 
connected to NAFLD, pharmacological treatment is yet 
an unmet need: extensive effort with a large number 
of clinical trials attempted to unravel the medication(s) 
that could potentially prevent NAFLD and/or lead to the 
regression of the advanced disease13. Although a variety 
of existing medications has also been investigated in the 
treatment of NAFLD, including antioxidants, anti-diabetics, 
cytoprotective agents, bile acids, none of them has been 
officially approved as yet14. 

The aim of this review is to provide a synopsis of the 
key points of the pathogenesis, diagnosis and treatment 
of NAFLD.

Pathophysiology 

The pathophysiology of NAFLD is considered multi-
factorial and various mechanisms have been proposed. 
The previously suggested “two-hit hypothesis” emphasized 
in a first hit (factor) leading to hepatic steatosis, followed 
by a second hit leading to hepatic inflammation and fi-
brosis15. The above hypothesis has been replaced by the 
“parallel multiple-hit hypothesis”, supporting that several 
“hits” contribute simultaneously to the development and 
progression of NAFLD16; in this regard, NAFLD is a dynamic 
disease that is affected by ever changing factors in an 
individual basis17. 

As mentioned above, NAFLD is characterized by the 
presence of lipid accumulation in the hepatocytes, in 
the form of triglycerides (TGs). The main sources of free 
fatty acids (FFAs), which are esterified to TGs in the liver, 
are lipolysis in the adipose tissue, de novo lipogenesis in 
the hepatocyte, and dietary intake18. When FFAs influx 
overwhelms their utilization and the storing capacity 
of the hepatocytes, the accumulation of TGs into the 
hepatocytes results in lipotoxicity, hepatocellular injury, 
oxidative stress and intra-hepatic inflammation, which 
highlight the progression to NASH4,19. Further liver damage 
leads to cell apoptosis and a failure to the mechanisms of 
regeneration, which highlight the progression to fibrosis 
and even to cirrhosis, the end stage of fibrosis. 

Among the fundamental factors, a high-calorie diet, 
in parallel with a sedentary lifestyle, has been associated 

with NAFLD. The abundance mainly of carbohydrates 
and fats on dietary habits contributes to NAFLD, either 
in a direct manner or indirectly, through body weight 
increment9. Excess calorie intake, in combination with 
increased lipolysis, owing to IR, results in the storage of 
FFAs into ectopic fat depots, such as the liver, muscles and 
pancreas9,20. The dysfunctional adipose tissue, due to lipid 
abundance, alters the production of adipokines, thereby 
enhancing the inflammatory processes into the liver and 
favoring the progression to NASH and hepatic fibrosis21. 

In this regard, obesity is considered to be a major driver 
of the development and progression of NAFLD9. Although 
obesity constitutes a potent factor in the development 
of NAFLD, evidence from a meta-analysis showed that 
among NAFLD patients, 40% were non-obese and 19% 
were lean, confirming the contribution of multiple factors 
in the pathophysiology of NAFLD22. IR plays a prominent 
role in the pathophysiology of NAFLD, which is enhanced 
by the increased prevalence of NAFLD in patients with 
T2DM and vice versa23,24. Recently, intestinal microbiota 
has been proposed as contributing factor to NAFLD25. 
Certain gut microbiota affects intestinal permeability via 
toxic bacterial products, thus, enhancing efflux of FFAs, 
bacterial translocation and inflammatory mediators, in-
fluencing liver through the gut-liver axis, thus promoting 
the development and progression of NAFLD26. 

Apart from environmental factors, genetic variations 
also contribute to NAFLD pathogenesis27. Among various 
genetic polymorphisms resulting in impaired metabo-
lism of liver lipids and consequently, NAFLD, the genetic 
variant rs738409 in the patatin-like phospholipase domain-
containing protein 3 (PNPLA3) gene, constitutes the most 
validated genetic determinant of NAFLD28. Other important 
genetic variations associated with NAFLD refer to trans-
membrane 6 superfamily member 2 (TM6SF2), membrane 
bound O-acyltransferase domain-containing 7 (MBOAT7) 
and glucokinase regulator (GCKR) genes27. It also seems 
that NAFLD is associated with ageing, since its prevalence 
increases with advanced age independently from the 
increase in body weight1.

By identifying the mechanisms of the disease, new 
opportunities are revealed on the early recognition of 
the individual risk to present NAFLD and thus tailored 
treatments may be developed in a personalized basis.

Diagnosis

Τhe bridge between the etiology of a disease and 
the appropriate treatment is the correct and definite 
diagnosis of the individuals affected by the disease. In 
terms of NAFLD, the inherent disease complexity and 
the wide phenotypic spectrum dictate the need for an 
accurate diagnostic tool, so that patients can be properly 
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categorized, before scheduling the appropriate manage-
ment. Key points in the diagnosis of NAFLD remain the 
discrimination of simple steatosis from NASH and the 
recognition of advanced fibrosis. 

Liver biopsy remains the “gold standard” method to 
assess the grade and the severity of NAFLD29. The most 
commonly used histological system is currently the NAFLD 
activity score (NAS)30. NAS assesses steatosis grade, lobular 
inflammation and ballooning and represents an estab-
lished tool. Except for NAS, fibrosis stage is important to be 
determined, since this is the main histological prognostic 
factor of advanced disease and a difficult to treat target31. 
Nonetheless, liver biopsy has several limitations, since it 
is an invasive method with scarce, but existing complica-
tions and mortality, it has sampling error, inter-observer 
variability, restricted patient consent and high cost, which 
render the need for the development of noninvasive 
diagnostic tools of importance32. 

Noninvasive tools are based on imaging and/or serum 
biomarkers. Among imaging techniques, ultrasonorgaphy 
(US), an inexpensive, widely available and safe tool, pre-
sents the lowest sensitivity and specificity, whereas, com-
puted tomography (CT) demonstrates better specificity, 
although radiation exposure remains a notable drawback33. 
Notwithstanding, US is recommended by all guidelines 
as the first step diagnostic tool, albeit it can predict NAFL 
only when hepatic lipid content is more than 12.5-20%2,33. 
Magnetic resonance (MR) imaging (MRI) and spectroscopy 
(MRS) are considered to have substantial sensitivity and 
specificity, without variability and radiation burden34. MRI 
is considered the technique of choice predicting steatosis, 
when liver fat content is over 5%, which represents the 
cut-off of NAFL diagnosis35. However, the high cost and 
reduced availability of these procedures eliminate their 
use. The above mentioned methods estimate hepatic 
steatosis, while for hepatic fibrosis, MR elastography (MRE) 
and transient elastography (TE) measure liver stiffness, 
considered to be an indirect index of hepatic fibrosis36,37. 
MRE showed better precision in identification of fibrosis 
stage than TE, but it is more expensive and has lower 
availability38. 

As far as it concerns serum biomarkers, they rely on 
the measurement of different circulating parameters as-
sociated with liver dysfunction, inflammation or fibrosis, 
targeting to identify the presence of NAFLD or fibrosis. 
This kind of markers could derive from the measurement 
of a single or a combination of parameters. Current serum 
noninvasive indices were developed to predict not only 
steatosis grade (fatty liver index [FLI], NAFLD liver fat 
score [NAFLD-LFS], hepatic steatosis index [HSI]), but also 
hepatocellular apoptosis (cytokeratin-18) and fibrosis stage 
(NAFLD fibrosis score [NFS], fibrosis-4 index [FIB-4], aspar-

tate aminotransferase-to-platelet ratio index [APRI])39-41. 
The analysis of serum indices provides the ability for rapid, 
inexpensive and easy diagnosis. Nevertheless, there is still 
a need for better validation of the existing biomarkers or 
search for new ones, since all the existing indices have 
a grey zone, i.e. indeterminate results that can neither 
exclude nor set the diagnosis of NAFLD or hepatic fibrosis. 

The above considering, we may propose an algorithm 
depicted in Figure 1 for the diagnosis of NAFLD42,43. Ini-
tially, predisposing factors of NAFLD should be evaluated, 
including, but not limited to obesity, T2DM, metabolic 
syndrome and genetic predisposition. Subsequently, US 
and/or noninvasive indices of steatosis (e.g., FLI, HSI) may 
be performed and, in case of positive results, the evaluation 
of noninvasive indices of fibrosis (e.g., NFS, FIB-4, APRI) 
should be performed. If this evaluation indicates high risk 
of advanced fibrosis, then liver biopsy may be considered 
to establish the diagnosis. In case of low risk of advanced 
fibrosis, then follow-up every one or two years may be a 
reasonable approach. In case of indeterminate results, we 
may consider TE or MRE for further evaluation (Figure 1).

Treatment

Treatment of NAFLD is a hot scientific field. The main 
therapeutic goals, adopted by most clinical trials, are 
currently the resolution of NASH (without worsening 
of fibrosis) and the improvement in fibrosis stage (with-
out worsening of NASH). All guidelines propose lifestyle 
modifications as the first step for the management of 
NAFLD44. The proven efficacy of dietary and exercise ad-
aptations to prevent the onset and progression of NAFLD 
is a yardstick against which any other treatment must be 
measured45,46. Additionally, as obesity is strongly associated 
with NAFLD, bariatric surgery in selected individuals with 
morbid obesity, improves hepatic steatosis, NASH and 
even fibrosis, which is considered a difficult therapeutic 
target47. Roux-en-Y gastric bypass has been proposed to 
be superior to the other bariatric procedures, but it is also 
more amputational47. Generally, body weight reduction 
more than 10% has shown greater rates of NASH resolu-
tion and fibrosis regression12. 

Despite prominent therapeutic response with the life-
style modifications, the poor compliance to them renders 
the pharmaceutical management of great importance. 
The investigated medications target several aspects of 
the pathophysiological pathways, such as metabolic 
aberrations, hepatic inflammation, oxidative stress and 
fibrosis (Figure 2). 

Since oxidative stress has been implicated in NAFLD 
pathophysiology, antioxidant medications have been 
investigated; vitamin E has been recently recommended 
as off-label therapy in specific NAFLD patients29. Vitamin 
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E ameliorates hepatic biochemical and histological out-
comes in NAFLD patients, without, however, improving 
hepatic fibrosis48,49. Nonetheless, the potential risk of 
cardiovascular adverse effects and prostate cancer in men 
hinders the widespread use of vitamin E in the long-term50. 

Lipids and lipoproteins are major contributing fac-
tors to the evolution and progression of NAFLD. Thus, 
lipid lowering medications have also been investigated, 
considering that NAFLD is accompanied with increased 
cardiovascular risk51. Statins play a key role in the treat-
ment of dyslipidemia and have been proposed for NAFLD 
treatment52,53. Although, most studies demonstrated a 
beneficial effect of statins on steatosis and possibly on 
inflammation, no data support improvement in fibrosis 
and additionally, studies with paired liver biopsies were 
small to indicate robust findings52,53. As for the poly-
unsaturated fatty acids (PUFAs), such as omega-3 fatty 

acids, which are administered for hypertriglyceridemia, 
controversial findings related to NAFLD did not favor their 
use as monotherapy specifically for NAFLD management. 
The American Association for the study of Liver Diseases 
recommended omega-3 fatty acids for the management 
of hypertriglyceridemia in NAFLD patients29,54,55, as pro-
posed for the management of non-NAFLD individuals 
with hypertriglyceridemia. 

Anti-obesity drugs, such as orlistat, were shown to 
improve hepatic steatosis and possibly inflammation, an 
effect that is mainly driven by weight reduction56. How-
ever, current anti-obesity medications, as monotherapy, 
cannot result in weight loss greater than 10%, which is, as 
mentioned above, necessary to improve hepatic fibrosis9.

Farnesoid X receptor (FXR) is a nuclear receptor tran-
scription factor related to genes that regulate bile acids, 
glucose and lipid metabolism. The FXR agonist, obeticholic 

Figure 1. A suggested diagnostic algorithm for NAFLD. Initially, predisposing factors of NAFLD should be evaluated, including obesity, 
T2DM, metabolic syndrome and genetic predisposition. Subsequently, US and/or noninvasive indices of steatosis (e.g., FLI, HSI) may be 
performed and, in case of positive results, the evaluation of noninvasive indices of fibrosis (e.g., NFS, FIB-4, APRI) should be performed. 
If this evaluation indicates high risk of advanced fibrosis, then liver biopsy may be considered to establish the diagnosis. In case of low 
risk of advanced fibrosis, then follow-up every one or two years may be a reasonable approach. In case of indeterminate results, we may 
consider TE or MRE for further evaluation.
Abbreviations: ALT, alanine aminotransferase; APRI, AST-to-platelet ratio index; AST, aspartate aminotransferase; FIB-4, fibrosis-4; FLI, fatty 
liver index; HSI, hepatic steatosis index; MRE, magnetic resonance elastography; NAFLD, nonalcoholic fatty liver disease; NFS, NAFLD 
fibrosis score; TE, transient elastography; T2DM, type 2 diabetes mellitus. 
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acid, showed beneficial effects in patients with NASH by 
ameliorating the histological parameters of NAFLD, includ-
ing fibrosis57. However, its adverse effects, pruritus and 
elevation of low-density lipoprotein cholesterol, may limit 
the extensive use of obeticholic acid57, which is currently 
in a phase III clinical trial of NASH patients. 

Another pathogenetic pathway being investigated for 
potential therapeutic impact is gut microbiota. Prebiotics 
and probiotics have been considered for the prevention 
and treatment of NAFLD, and a latent effect of these 
supplements has been shown in patients with NAFLD as 
opposed to non-NAFLD individuals58,59. However, there 
is a controversy yet regarding the diversity of microbial 
supplements and the unique gut microbiota of each pa-
tient, which may be altered in a dynamic fashion in the 
long-term58. All these currently limit the use of prebiotics 
and probiotics for the treatment of NAFLD.

Some medications have already been included in phase 
I and II clinical trials targeting inflammation pathways [e.g., 
c-Jun N-terminal kinase (NCT04048876), toll-like receptor 
4 antagonist (NCT04480710)]. Furthermore, several stud-

ies investigated medications related to apoptosis, which 
is considered to be a principal step for the progression of 
NAFL and NASH, but in phase III clinical trials none pre-
sented beneficial effects on fibrosis or cirrhosis60,61. Given 
the complexity of the mechanisms leading to fibrosis and 
emphasizing the difficulty in treating this stage of NAFLD, 
C-C chemokine receptor 2/5 antagonists (e.g. cenicriviroc) 
and galectin-3 inhibitors demonstrated promising out-
comes, although they did not meet the primary endpoints 
in the respective clinical trials62,63.

4.1. Anti-diabetic medications in the 
management of NAFLD

A variety of anti-diabetic medications have been in-
vestigated for the treatment of NAFLD64. As T2DM and 
IR are principally associated with NAFLD pathogenesis, 
hypoglycemic medications showed promising results and 
some of them are already included in phase III clinical trials. 

In the thiazolidinedione class, pioglitazone, an agonist 
of peroxisome proliferator-activated receptor gamma 
(PPAR-γ) controlling glucose and lipid metabolism, indi-
cated histological amelioration with regard to steatosis 
and NASH65,66. Pioglitazone has been also recommended 
as off-label treatment in some NASH patients by most 
guidelines29; however, cautious administration is war-
ranted in the coexistence of heart failure, bladder cancer 
and osteoporosis, which are the main contraindications 
of pioglitazone in NASH patients29.

Glucagon-like peptide-1 receptor agonists (GLP-1RA) 
participate in postprandial insulin release and are approved 
medications for the treatment of T2DM and some of them 
(e.g. liraglutide, semaglutide) for the treatment of obesity67. 
Liraglutide, as well as, semaglutide have shown benefi-
cial outcomes in phase II clinical trials both by achieving 
NASH resolution with no worsening of fibrosis, without, 
however, improving fibrosis68,69. Semaglutide is currently 
on a phase III clinical trial (NCT04822181).

Sodium-glucose co-transporter 2 (SGLT-2) is expressed 
in the kidney and it is responsible for the reabsorption 
of glucose70. The inhibition of SGLT-2 reduces plasma 
glucose by increasing glucose excretion via urine70. In a 
randomized double-blinded clinical trial dapagliflozin, a 
SGLT-2 inhibitor (SGLT-2i) in combination with omega-3 
carboxylic acids decreased hepatic fat, measured by 
MRI proton density fat fraction (MRI-PDFF) compared to 
placebo, while dapagliflozin alone reduced liver function 
tests and apoptotic biomarkers71. Additionally, dapagliflo-
zin ameliorated liver steatosis in studies used TE and CT 
with a concomitant reduction in liver function tests72,73.  
A phase III clinical trial with dapagliflozin and its effect on 
NASH is ongoing (NCT03723252). Another SGLT-2i with 

Figure 2. The main effects of different medications on the main 
histological components of NAFLD. Statins, orlistat and SGLT-2i 
are mainly beneficial for hepatic steatosis, and selonsertib, an 
apoptosis signal-regulating kinase-1 inhibitor for hepatic fibro-
sis. TZD (e.g. pioglitazone), vitamin E and GLP-1RA seem to be 
beneficial for both steatosis and NASH. To-date only obeticholic 
acid was shown to be beneficial for steatosis, NASH and fibrosis.
Abbreviations: GLP-1RA, glucagon-like peptide-1 receptor ago-
nists; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic 
steatohepatitis; SGLT-2i, sodium-glucose co-transporter 2 inhibi-
tors; TZD, thiazolidinediones. 
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potential beneficial effects on NAFLD is empagliflozin. 
Compared with the control group, empagliflozin dem-
onstrated significant improvement in hepatic fat content 
assessed either by MRS or MRI-PDFF74,75. Similar results 
were shown for canagliflozin that decreased intra-hepatic 
fat accumulation based on MRI techniques76,77. Thus, 
SGLT-2i may be proven significant for the management 
of NAFLD, beyond their beneficial effects on T2DM, heart 
failure and chronic kidney disease78.

The above considering, Figure 2 summarizes the main 
effect of different medications on the main histological 
components of NAFLD13,14. In summary, statins, orlistat 
and SGLT-2i are mainly beneficial for hepatic steatosis, 
and selonsertib, an apoptosis signal-regulating kinase-1 
inhibitor for hepatic fibrosis. TZD (e.g. pioglitazone), vita-
min E and GLP-1RA seem to be beneficial for both steatosis 
and NASH. To-date only obeticholic acid was shown to 
be beneficial for steatosis, NASH and fibrosis (Figure 2).

Conclusions

NAFLD is a disease of high prevalence, which is expected 
to be further increased in the next decades in parallel with 
the epidemics of obesity and T2DM79. Its multi-factorial 

pathogenesis renders the disease highly heterogeneous, 
since different contributors affect different patients in a 
dynamic way. Liver biopsy remains the gold standard of 
its diagnosis and staging, but much research has been 
performing on noninvasive indices, based on imaging 
and circulating biomarkers. Treatment of NAFLD remains 
an unmet clinical need. Despite the promising research 
results, there is to-date no medications specifically ap-
proved for the management of NAFLD. Fibrosis treatment 
constitutes a major endpoint of most clinical trials, but no 
specific medication has been approved for it. Considering 
the complexity of the mechanisms participated in NAFLD 
evolution, our interest may need focusing on combina-
tion treatments. This seems to be rational, since NAFLD 
is a multiple-hit disease, which may require multiple-hit 
management, tailored in a personalized approach80.
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ΠΕΡΙΛΗΨΗ
Μη-αλκοολική λιπώδης νόσος του ήπατος

Ευαγγελία Σ. Μακρή, Στέργιος Α. Πολύζος
Α’ Εργαστήριο Φαρμακολογίας, Τμήμα Ιατρικής, Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης, Θεσσαλονίκη

Η μη-αλκοολική λιπώδης νόσος του ήπατος (ΜΑΛΝΗ) αποτελεί χρόνια ηπατοπάθεια, από την οποία νοσούν 
εκατομμύρια άνθρωποι παγκοσμίως, με δυνητικά σημαντικές επιπλοκές, αυξημένη νοσηρότητα και θνητότητα, 
τα οποία οδηγούν σε σημαντική οικονομική επιβάρυνση, τόσο ατομική όσο και κοινωνική. Αν και ο σύγχρονος 
τρόπος ζωής, η παχυσαρκία και η ινσουλινοαντίσταση παίζουν πρωταγωνιστικό ρόλο στην παθοφυσιολογία 
της νόσου, διάφορες άλλες μεταβολικές δυσλειτουργίες, καθώς και η γενετική προδιάθεση συμμετέχουν, 
επίσης, στην ανάπτυξη και εξέλιξη της ΜΑΛΝΗ. Η διάγνωση της ΜΑΛΝΗ, ιδιαίτερα η έγκαιρη αναγνώριση 
των ασθενών με μη-αλκοολική στεατοηπατίτιδα και ίνωση, είναι σημαντική για την έγκαιρη αντιμετώπιση της 
νόσου. Διάφορες διαγνωστικές μέθοδοι έχουν αναπτυχθεί, στις οποίες περιλαμβάνονται η βιοψία ήπατος, οι 
απεικονιστικές τεχνικές και οι μη-επεμβατικοί βιοδείκτες ορού, καθεμία από τις οποίες παρουσιάζει πλεονε-
κτήματα και μειονεκτήματα. Καμία φαρμακευτική θεραπεία δεν έχει λάβει επίσημα έγκριση μέχρι σήμερα για 
τη ΜΑΛΝΗ, παρά την εκτεταμένη έρευνα στον τομέα αυτό. Ωστόσο, πολλά φάρμακα είναι υπό διερεύνηση, 
κάποια από τα οποία σε κλινικές δοκιμές φάσης ΙΙΙ, τα αποτελέσματα των οποίων αναμένονται με ενδιαφέρον. 
Χωρίς εγκεκριμένα φάρμακα, η τρέχουσα διαχείριση της ΜΑΛΝΗ βασίζεται κυρίως σε αλλαγή του τρόπου 
ζωής, ιδιαίτερα των διατροφικών συνηθειών και της σωματικής δραστηριότητας.

Λέξεις κλειδιά: Diagnosis, fibrosis, nonalcoholic fatty liver disease, nonalcoholic steatohepatitis, patho-
physiology, treatment
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