
Designed by Laura Marshall

Nonalcoholic fatty liver disease 
(NAFLD) is a consequence of systemic 

insulin resistance. The liver accumulates 
abnormal amounts of fat (nonalcoholic 
fatty liver (NAFL)) in the absence of 
excess alcohol intake. In the setting 
of hepatocyte injury and inflammation, 
nonalcoholic steatohepatitis (NASH) can 
progress to fibrosis and cirrhosis.

NAFLD is the most common cause of liver 
dysfunction in children, adolescents and adults. 
The global prevalence in adults is estimated to 
be approximately 10–50% with a high variability 
between ethnic groups, geographical locations 
and rural versus urbanized regions. NAFLD 
prevalence in adolescents 12–19 years of age has 
more than doubled in the United States over the 
past two decades. The burden of advanced disease 
(NASH) is more difficult to capture, but data based 
on liver biopsies estimate an overall prevalence 
of 4–12% in the general population. In a small 
proportion of patients, NASH can progress to liver 
cirrhosis. As a consequence, NASH has become 
the leading indication for liver transplantation. 
In addition, 20% of hepatocellular carcinomas 
occur in the context of NAFLD.

NAFLD is usually asymptomatic until the advanced 
stages. Diagnosis includes the evaluation of obesity 
and/or insulin resistance and the exclusion of other 
causes of chronic liver disease, such as excessive 
alcohol intake, hepatitis C and hepatitis B virus 
infections, and inherited forms of liver disease. 
Measuring liver enzymes in the blood is an option, 
but levels are normal in 80% of patients. NAFL can be 
imaged by ultrasonography and MRI. Discrimination 
between fatty liver and NASH is more challenging. 
Histological analysis of liver biopsies remains the 
gold standard, but is invasive and cannot be used 
for routine monitoring. Non-invasive diagnostic 
techniques currently 
include biomarker panels 
and imaging techniques, 
such as ultrasound-based 
methods and magnetic 
resonance-based 
elastography, which provide 
an indirect measure of 
parenchymal stiffness.

Lifestyle modification including lowering 
energy intake and regular exercise are the 
cornerstone of NAFLD management. Weight 
loss in patients with NAFLD can improve or even 
resolve steatosis, inflammation and hepatocyte 
injury. However, lifestyle interventions are 
hard to achieve and even harder to maintain. 
No approved pharmaceutical treatments are 
available for NASH. Bariatric surgery is being 
studied as a potential option for selected patients 
with NASH and obesity as the effects are shown 
to modulate the gut microbiota, slow gastric 
emptying and lead to improved insulin sensitivity 
in some individuals. Fibrosis has also been shown 
to improve in some individuals with NASH.
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NAFLD is associated with reduced health-
related quality of life, even more so than other 
aetiologies of liver disease. An important 
contributing factor is that most patients with 
NAFLD are obese. In addition, patients 
have an increased risk of developing 
hepatocellular carcinoma.
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Many drugs that target pathogenetic processes 
in NAFLD are in varying stages of preclinical and 
clinical development. Genetic and epigenetic 
markers could contribute to the identification  
of new targets or select populations at risk.  
Non-invasive diagnostic strategies to detect 
progressive NAFLD and NASH are being validated.
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Hepatic triglyceride accumulation (steatosis) is a complex 
metabolic consequence of dysregulated uptake and metabolism 
of fatty acids in hepatocytes, and disposal and export of fatty 
acids from hepatocytes, as well as excess carbohydrate uptake 
and de novo lipogenesis in the liver. Insulin resistance of visceral 
adipose tissue is an important driver of these metabolic changes.

40–80% of 
patients 
with type 2 
diabetes 
mellitus and 
30–90% of 
people who 
are obese 
have some 
form of 
NAFLD
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Genetic and 
epigenetic factors 

might explain observed 
interindividual variation 
in disease prevalence, 
course and severity.

NAFLD is a spectrum of 
liver pathologies broadly 
ranging from NAFL to 
cirrhosis. Within the 
spectrum of NAFLD, 
NAFL with or without 
inflammation, comprises 
the greatest component.

NASH is defined 
as steatosis with 

inflammation and hepatocyte 
injury (ballooning). Fibrogenic 
pathways can be induced 
by necroinflammation.

CIRRHOSIS
 WITH OR WITHOUT

NAFL OR NASH

NAFL
STEATOSIS WITH OR

WITHOUT INFLAMMATION

NASH
CAN BE PRESENT WITH OR

WITHOUT FIBROSIS

NAFLD

© 2015 Macmillan Publishers Limited. All rights reserved

http://dx.doi.org/10.1038/nrdp.2015.81
http://dx.doi.org/10.1038/nrdp.2015.80

	Nonalcoholic fatty liver disease



