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Abstract

Non-alcoholic fatty liver disease (NAFLD) is one of the most chronic hepatic diseases in the world and occurs in about 25%
of individuals worldwide. It is considered as the manifestation of metabolic syndrome in liver, and its development and
progression is influenced by complex interaction of environmental and genetic factors. In this review we discuss the
pathophysiology, risk factors, imaging in NAFLD, differential diagnoses, and the commonly used grading and staging
systems of NAFLD. Diagnosis of NAFLD is defined as presence of hepatic steatosis, ballooning and lobular inflammation
with or without fibrosis. Weight loss, dietary modification, and the treatment of underlying metabolic syndrome remain the
mainstays of therapy once the diagnosis is recognized. Dietary recommendations and lifestyle interventions, weight loss, and
the treatment of underlying metabolic syndrome remain the mainstays of therapy once the diagnosis is established with
promising results but are difficult to maintain.

Keywords: NAFLD, Non-alcoholic fatty liver disease, Weight management, Fatty liver, Non-alcoholic steatohepatitis,

metabolic syndrome, fibrosis.

Introduction

Non-alcoholic fatty liver disease (NAFLD) is a common cause of chronic liver disease worldwide. NAFLD
means without significant alcohol intake which defined as less than approximately 30 g/day for women and 40
g/day for men by the American Association for the Study of Liver Disease (AASLD) [1] In NAFLD, hepatic
steatosis is present without evidence of inflammation, whereas in NASH, hepatic steatosis is present with
lobular inflammation and apoptosis that can lead to fibrosis and cirrhosis [2]. NAFLD is becoming more
common chronic liver disease in Western industrialized countries, particularly in patients with central obesity,
T2DM, dyslipidaemia, and metabolic syndrome[3].

Epidemiology

The prevalence of NAFLD varies among different populations and is influenced by the methods of diagnosis,
includes serum biochemistry, imaging and histologic examination. The prevalence of liver disease (NAFLD) has
risen rapidly in Western countries, with a worldwide prevalence of 25% [3]. The global prevalence of NAFLD
diagnosed by imaging was reported to be 25.24%. The highest prevalence was in Middle East (37.19%) and
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South America (30.45), followed by Asia (27.17%), North America (24.13%), Europe (23.17%) and Africa
(13.48%) [4].

The World Health Organization Global Health Observatory data in 2014 indicates that globally obesity occurs in
15% of women and 11% of men aged 18 and over [5].

Pathophysiology of Non- Alcoholic Fatty liver Disease

Pathophysiology of NAFLD mainly difference in dietary models (high fructose, high fat or methionine/ choline
deficient diet (MCD) [6]. NAFLD can be divided into two distinct types. The first type of NAFLD has a narrow
relationship with metabolic syndrome and the current beliefs are that insulin resistance is the primary
pathophysiological mechanism. The second type of NAFLD has a relationship with infectious pathologies that
can lead to the occurrence of liver steatosis. In this case infections like hepatitis C and HIV can be a cause, but it
is also associated with medication (total parenteral nutrition, glucocorticoids, tamoxifen, tetracycline,
amiodaron, methotrexate, valproic acid, vinyl chloride) and specific toxins or inherited/acquired metabolic
diseases (e.g. lipodystrophy or cachexia or intestinal bypass surgery) [7,8].

Risk Factors

People with NAFLD generally have characteristics of MS, with the associated cardiovascular disease risk
factors [9,10]. As stated earlier NAFLD related to metabolic syndrome and obesity, type 2 diabetes mellitus
(T2DM), and dyslipidaemia are considered to be important risk factors for NAFLD [11]. NAFLD than without,
with coronary, cerebrovascular and peripheral vascular disease was greater among those with NAFLD than
among those without this disease, aside from normal CVD risk factors, medication use and diabetes-related
variables [12].

Smoking was considered an independent risk factor for the development of NAFLD [13], however, a cross-
sectional study of 933 patients (368 smokers and 565 non-smokers as controls) found no difference in the
prevalence of NAFLD in the two groups (22.2% versus 29%), nor with heavy smokers (> 20 packs of cigarettes
per year) [14] .

Signs and symptoms

Patients with NAFLD do not experience any symptoms, however some of them may complain of fatigue, right
upper quadrant discomfort, hepatomegaly, acanthosis nigricans, and lipomatosis. A significant amount of
patients with cirrhosis can be present themselves with end-stage liver disease [15]. Although clinical related of
chronic liver failure are rarely seen in this population, one study showed that at the time of diagnosis
splenomegaly was present in 25% of the patients [15].

Laboratory Findings

In patients with NAFLD, ALT elevations are more common than elevations of AST. The ALT levels tend to be
higher in NASH than in simple steatosis. Elevated serum ferritin levels are commonly elevated in patients with
NAFLD, and increased transferrin saturation is found in 6—11% of patients [16-18]. Other markers of interest
are alkaline phosphatase (ALP) and clotting factors. Although albumin and bilirubin levels may be high in
patients who have developed chronic progressive disease. In cirrhotic patients laboratory measurements of
clotting times can be abnormal. Most of the time patients who have developed cirrhosis have a prolonged

prothrombin time, thrombocytopenia, and a concomitant neutropenia [16-18].
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Grading of NAFLD

In 1999 Brunt et al. first proposed a grading and staging system for NASH based on the liver biopsies from 51
adult patients [19]. A three-tiered grading system was built based on the compilation of steatosis, lobular and
portal inflammation, and ballooning degeneration (Table A). Fibrosis is staged based on the location and extent.
Stage 1 represents zone 3 perisinusoidal/pericellular fibrosis; stage 2 is assigned when there is stage 1 plus
periportal fibrosis; bridging fibrosis is designated as stage 3; and stage 4 is established where there is evidence

of cirrhosis (Table B).

Grade Steatosis Ballooning Inflammation
1 (Mild) 1-2 (up to 66%) Minimal L:1-2
P: None-mild
2 (Moderate) 2-3 (>33%, may be >66%) Present L:2
P: Mild-moderate
3 (Severe) -3 Marked L3

P: Mild-moderate

Steatosis Grade 1: <33%; Grade 2: >33% < 66%; Grade 3: >66%.
L (lobular): 0, None; 1, <2 foci/20X objective; 2, 2—4 foci/20X objective; 3, >4 foci/20X objective.

P: portal.
TABLE A

Stage Lone 3, peri-sinusoidal Portal-based Bridging Cirrhosis
f Focal or extensive 0 0 0

1 Focal or extensive Focal or extensive 0 0

3 Bridging septa Bridging septa - 0

4 + $ Extensive -
TABLE B
Imaging in NAFLD

In liver diseases such as NAFLD and NASH, various imaging modalities can be used to substantiate the
diagnosis, however none of them are routinely used for differentiating between (histological) subtypes of
NAFLD or NASH [20]. Computed tomography (CT) scans, abdominal ultrasound (US), or Magnetic Resonance
Imaging (MRI) can detect these liver diseases. Imaging findings in patients with NAFLD include increased
echogenicity on ultrasound, decreased hepatic attenuation on CT, and an increased fat signal on MRI [20].
Ultrasound

The sensitivity and the specificity of US are respectively 89 and 93% in detecting increased fibrosis and
steatosis [21]. However, the US is the cheapest method and has been the most common modality used in clinical
practice. The sensitivity of US is decreased in patients with obesity [22, 23]. The US showing hyperechogenic
liver tissue in contrast to the spleen or kidney echogenicity is suggestive of steatosis. However, the sensitivity of

the US is only 60-94% in these instances [24].
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Vibration-controlled transient Elastography (VCTE)

VCTE is a non-invasive method for excluding advanced fibrosis in measuring liver stiffness with VCTE [25-
27]. A meta-analysis of 19 biopsy-controlled studies including over 2700 patients, the optimal cut-off value for
steatosis grade > SO was 248 dB/m (95% Confidence Interval (CI) 237-261) and for steatosis grade > S1 was
268 dB/m (95% CI 257-284) [26].

CT, MRI, and magnetic resonance spectroscopy (MRS)

Both imaging modalities are able to detect steatosis, but lack sensitivity to detect inflammatory or fibrotic
process of the liver [27]. Unfortunately MRS has a higher sensitivity to detect the earlier mentioned pathological
processes it is (not yet) widely available [28]. In general the sensitivity of CT, MRI and MRS to detect steatosis
of the liver was 33, 50, and 88%, respectively. Specificity of all three for detection of hepatic steatosis was 100,
83, and 63%, respectively [29-30].

Treatment

The treatment of NAFLD and related diseases (including but not limited to components of MS) consists of
several tiers of which conservative and surgical therapies are known treatments. Very often the treatment of
patients with NAFLD consists of a multimodal intervention targeting multiple aspects like weight loss, lifestyle
modifications and possible medication optimisation.

Conclusions

With the growing obesity pandemic and the rising prevalence of comorbid conditions like T2DM and NAFLD,
the management of these patients has become even more complex. There are some treatment methods, however
there is lack of high-quality studies that compared different treatment methods with each other. Considering that
bariatric surgery is an increasingly utilized, prospective study answering the remaining questions on the

connection of insulin resistance, fatty liver, and fibrosis progression should become available in the near future.
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