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Definition of the non-alcoholic 
fatty liver (NAFLD)



What are NAFLD and NASH?



Non-alcoholic fatty liver disease spectrum



Diagnostic methods in 
NAFLD



Diagnosis

• Fatty liver is typically detected on imaging studies such as
ultrasonography or other advanced imaging.

• There is no laboratory test or imaging study that can conclusively
diagnose NASH.

• The gold standard for NASH diagnosis and differentiation from NAFL is
liver biopsy, the utility of which is limited due to invasiveness, risk of
complications, patient acceptability, sampling variability, and cost.

• Given these limitations and the high prevalence of NAFLD, it is
important using noninvasive tools to assess for NASH, advanced
fibrosis, and cirrhosis.



Imaging

• Ultrasonography is more effective at detecting steatosis in patients with
moderate to severe steatosis (greater than 20% to 30%) but less effective in
patients with mild steatosis (< 20%).

• Liver elastography can be used with both ultrasonography and magnetic
resonance imaging.

• Transient elastography with the FibroScan device uses pulse-echo
ultrasound waves to evaluate liver stiffness as an indirect indicator of the
presence of advanced fibrosis and steatosis. It can be used in most
patients, except in those with severe obesity.

• Magnetic resonance elastography is very sensitive at diagnosing steatosis
and fibrosis, but it is expensive and not widely available.



NAFLD markers:  FIB4, 
Ferritin, SHBG



FIB-4 (Fibrosis-4 index for liver fibrosis)

• Utilizes age, platelet count, aspartate aminotransferase, and alanine
aminotransferase for evaluation of advanced fibrosis.

• It has been validated in patients with hepatitis C and HIV coinfection
to assess the need for biopsy and has more recently been used in
patients with NAFLD.

• In a study of 541 adults with NAFLD, a FIB-4 cutoff score of 1.3 or less
had a 90% negative predictive value, while a cutoff of at least 2.67
conferred an 80% positive predictive value for advanced fibrosis.



FIB-4 formula



The role of FIB-4 in 
NAFLD patients



Association between serum ferritin level and 
the various stages of NAFLD

• The associations between serum ferritin level and the stages of 
hepatic steatosis, fibrosis, inflammation and ballooning and the 
occurrence of non-alcoholic steatohepatitis (NASH) were inconsistent. 

• Most studies identified serum ferritin to be a predictor of advanced 
NAFLD, while several revealed the opposite end.



Serum ferritin as a biomarker for NAFLD: 
ready for prime time?



Sex hormone binding globulin (SHBG)

• Low testosterone and SHBG concentrations are related with 
metabolic syndrome and fatty liver.

• Low circulating SHBG is associated with a high risk of NAFLD in men 
with hypogonadism.



Interactions of SHBG with androgen 
dysfunction on NAFLD development. 

In PCOS, hyperandrogenism and 
insulin resistance leads to 
downregulate SHBG production, 
and develops NAFLD. 
On the contrary, interaction of low 
testosterone with visceral adipose 
tissue and skeletal muscle may 
modulate insulin resistance that 
decreases SHBG expression and 
increase the risk of NAFLD. 
SHBG has a dual action in 
interacting insulin resistance as well 
as in acting as a buffer in the context 
of androgen homeostasis suggesting 
a role as a surrogate marker in the 
development of NAFLD.

https://doi.org/10.3389/fendo.2022.1053709



Scatter diagram showing the relation between 
NAFLD fibrosis score and SHBG levels
SHBG is positively 
correlated to severe 
fibrosis in female NAFLD 
patients. It is an efficient 
positive predictor of 
severe fibrosis in female 
NAFLD patients at a cut-
off level > 10 ng/ml, with 
a high specificity and 
modest sensitivity. The Egyptian Journal of Internal Medicine volume 35, Article 

number: 38 (2023) 



• Measurement of SHBG, which is routinely assessed in the workup 
of women referred for possible PCOS, could identify women at 
higher metabolic risk, thus detecting those who may deserve 
further targeted diagnostic assessment.



Take Home Message

• FIB-4 cutoff score of 1.3 or less had a 90% negative predictive value, 
while a cutoff of at least 2.67 conferred an 80% positive predictive 
value for advanced fibrosis. 

• Serum ferritin could be considered to act as a non-invasive biomarker 
for assessing various stages of NAFLD. 

• SHBG may serve as a biomarker of NAFLD.


