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Risk Factors for NAFLD 

 
 
 
 
 
 
 
 

NAFLD is characterized by excessive fat accumulation in the liver. The American Association of Liver 
Disease guidelines define NAFLD as (a) evidence of fat in the liver on imaging or by biopsy and (b) no cause 
for secondary hepatic fat accumulation. These secondary conditions include history of significant alcohol 
intake, the use of medications associated with liver fat accumulation (ex. amiodarone, methotrexate, etc.) and 
hereditary disorders associated with increased fat storage in the liver (ex. inborn errors of metabolism)3.  
 
NAFLD is not the same as fatty appearance of the liver on ultrasound. Many liver diseases can cause the liver 
to look fatty, such as alcohol, hepatitis C genotype 3, Wilson’s disease, autoimmune hepatitis, etc. This is why 
a fatty appearance to the liver on imaging is not necessarily NAFLD. Just as multiple liver diseases can cause 
a similar picture on imaging, many liver diseases can be associated with increased liver biochemistry, and now 
more and more, given how prevalent NAFLD is, several liver conditions can coexist within the same 
individual. As it would not be practical to biopsy everybody with elevated transaminases to make the 
definitive diagnosis, NAFLD should be considered a diagnosis of exclusion. This means that in patients with 
increased liver biochemistry all possible causes of liver disease should be ruled out.  
 
NAFLD is a spectrum disorder which ranges from simple or bland steatosis (i.e. fat in the liver seen on biopsy 
without inflammation or fibrosis) to Non-Alcoholic Steatohepatitis (NASH) (which requires not only fat to be 
seen in the liver on biopsy but also inflammation and hepatocyte damage), to finally NASH cirrhosis3. 
Progression of simple steatosis to NASH is very slow (if it indeed even progresses at all), while patients with 
NASH can progress to cirrhosis. This distinction between simple steatosis versus NASH is an important one as 
it determines whom we are more or less concerned about; both in terms of risk related to metabolic syndrome 
and in terms of liver disease. While the prevalence of NAFLD is high (20-50%1,2 as already mentioned), the 
prevalence of NASH is thought to only be 3-5%4. The exact prevalence of NASH cirrhosis is not currently 
known but is certainly on the rise with increased obesity rates and an older population. Unfortunately many 
with liver cirrhosis are diagnosed only when they present with a complication from liver cirrhosis, such as 
hepatocellular cancer5. Being proactive in considering NAFLD and NASH, as you have done, is definitely 
commendable.  
 

Conditions associated with NAFLD include obesity, type 2 diabetes mellitus, dyslipidemia and metabolic 
syndrome. Obesity, particularly central obesity, is highly predictive of NAFLD and is a risk factor for disease 
progression from simple steatosis to NASH to cirrhosis6. Risk is directly proportional to BMI7 and prevalence 
increases with the increasing number of components of the metabolic syndrome8. The European Association 
for the Study of Liver disease actually defines NAFLD as “excessive hepatic fat accumulation, associated with 
insulin resistance9.” There are tools to determine if your patient has insulin resistance such as the 2-hour 
glucose tolerance test, and the HOMA-IR score (homeostasis model assessment of insulin resistance, which is 
a ratio of fasting insulin to fasting glucose). Scoring calculators and normal values can be found online. 
Several conditions are associated with NAFLD including polycystic ovarian syndrome, hypothyroidism, 
obstructive sleep apnea, etc3. Male gender has also been found to be a risk factor of NAFLD, as has Hispanic 
ethnicity4,10. Heredity of NAFLD is estimated to be approximately 25%11. 
 



Laboratory Markers and Symptoms of NAFLD 

 
Differentiating NAFLD from NASH and NASH from cirrhosis   

 
 
 
 
 
 
 

As NAFLD is so common, it is important to remember that elevated liver enzymes cannot be assumed to be 
NAFLD and ruling out a co-existing cause for chronic liver disease should always be performed, as already 
mentioned. Similarly, as already mentioned, the differential diagnosis of a fatty appearing liver on imaging is 
broad. Patients with NAFLD typically present with mildly elevated ALT and AST (liver enzymes) but can 
also have a mildly elevated ferritin, IgA and an elevated GGT. Mildly positive autoantibodies such as ANA 
and anti-smooth muscle antibody can also be seen and does not imply autoimmune hepatitis in and of itself12. 
Most patients are asymptomatic though some may complain of fatigue or right upper quadrant pain. These 
symptoms are generally vague and nonspecific. 
 

NASH cannot be distinguished from simple steatosis based on history, labs or imaging. Liver biopsy is the 
most reliable means of identifying the presence of NASH and/or cirrhosis. This is, however, quite invasive 
with procedure related morbidity and mortality and is therefore rarely done, especially in light of the growing 
prevalence of the disease. Prediction tools and calculators are emerging and are easily accessible on line. 
 
Metabolic syndrome is a strong predictor for the presence of not only steatosis but of NASH specifically. Two 
commonly used scoring calculators, both of which can be found on line, include the “NAFLD Fibrosis 
Score”(NFS)13 and the “fibrosis 4 calculator” (FIB-4)14. Both have been shown to have acceptable diagnostic 
accuracy, but are best at distinguishing between no fibrosis and advanced fibrosis. Both have a higher negative 
predictive value than positive predictive value and both have been externally validated which consistent 
results. Other scoring calculators are available but are not readily accessible and many others are currently in 
development. Given their lack of ability to differentiate between grades of disease (i.e. F1 vs. F2 vs. F3 vs. 
F4), these tests are best used as primary screening tests to exclude significant disease from no disease (not 
stage per se) and are in fact promoted in the European Guidelines as a screening tool to determine who should 
be referred on to a specialist.  
 
Transient elastography, which is a non-invasive test of liver stiffness, has been found to also predict significant 
fibrosis with high sensitivity and specificity15. It is however important to realize that (a) there is a high failure 
rate in patients with a higher BMI and therefore a XL sized probe is necessary and (b) the value is also 
dependent on the underlying liver disease. To date, Fibroscan® has been the machine most studied. 
Unfortunately, there are higher rate of false positive results compared to false negatives with a higher negative 
predictive value compared to positive predictive value.  This is likely related to patient BMI. As such, transient 
elastography is best used (just as with the prediction tools mentioned above) to differentiate advanced disease 
versus no advanced disease. This is important to consider as a patient is often told they have a particular grade 
of disease (i.e. F0, 1,2,3,4) and this may not be reliable. MR elastography and MR proton density fat fraction 
imaging studies may be more accurate for fibrosis scoring but are currently not readily available16. 
 
Liver biopsy still remains the gold standard. It is the only way to really grade a patient’s disease in this grey 
zone between “no disease” and “advanced disease”. It should be considered in those who would benefit the 
most from the diagnosis. Specifically, would the diagnosis change management? Currently there is no specific 
medical treatment for NASH. Those with liver cirrhosis should be managed as would anybody with liver 
cirrhosis; specifically to watch for liver failure, complications related to portal hypertension, and to be 
screened for hepatocellular cancer. 
 



Management 

 

Patients with NAFLD but without NASH have an excellent prognosis. Ultrasound diagnosed fatty liver is not 
associated with increased mortality17, and severity of steatosis (mild, moderate, severe) does not correlate with 
fibrosis progression18.  
 
Improving insulin resistance is paramount to decrease the risk of progression of steatosis to NASH as well as 
to decrease the risk of progression of insulin resistance to diabetes and the development of diabetic 
complications. NAFLD is associated with an almost 5 fold risk of developing diabetes even after adjustment 
for lifestyle and metabolic cofounders19. Cardiovascular disease is higher in those with NAFLD compared to 
matched controls and is the most common cause of death in individuals with NAFLD20. In addition chronic 
kidney disease and retinopathy are more common in patients NAFLD21 as are malignancies, and this includes 
hepatocellular cancer22 and colorectal cancer23. 
  
Though NASH is a progression of steatosis, there is no difference in overall mortality or cardiovascular 
mortality between those with simple steatosis versus NASH24. In NASH, 50% of deaths are due to 
cardiovascular disease and malignancy; therefore improving insulin resistance is paramount25. NASH, 
however, is associated with a ten-fold increase in liver mortality compared to simple steatosis24. Therefore, at 
least from a liver point of view, treatment aimed at improving liver disease is limited to those with NASH. 
 
All patients need to be evaluated for, not only liver related risk, but: 

1. Diabetes risk by measuring fasting glucose and insulin (HOMA-IR), HbA1c or 75g glucose tolerance 
test. 

2. Cardiovascular risk by determining Framingham score, etc. 
 
Current management recommendations include: 

1. Metabolic syndrome (or risk factors of) and cardiovascular disease need to be aggressively managed 
and treated as recommended by Canadian cardiology and endocrinology guidelines. 

2. Weight loss has been found consistently to be the one thing that improves not only liver enzymes but 
also liver histology. Specifically a loss of at least 3-5% of body weight improves steatosis, but more 
than 10% may be needed to improve inflammation26. This should be through caloric restriction and 
exercise. Bariatric surgery has similar benefits27. 

3. Moderate intense physical activity28 (ex 30-60 minutes 2-3 times per week) and resistance training29 
both improve insulin resistance.  

4. Patients should avoid high caloric diets, excess saturated fat, refined carbohydrates, sugar sweetened 
beverages and high fructose corn syrup. These are all associated with weight gain and obesity30. Fiber 
intake helps to reduce carbohydrate intestinal absorption thereby reducing the insulin response and 
also helps to induce satiety.  

5. Alcohol use should be limited (and of course totally avoided in those with liver cirrhosis). 
 
There is some evidence concerning supplements: 

1. Vitamin E 800 IU/day improves histological changes and improves transaminase levels, but cannot 
be used in individuals where vitamin E is contraindicated (ex. family history of prostate cancer, 
personal history of hypertension or ischemic stroke etc.) and has not be studied in diabetics. It has 
also not been studied in patients with simple steatosis (i.e. in those without NASH) or in patients with 
cirrhosis31. In guidelines it is suggested only in patients with biopsy proven NASH and therefore is 
suggested for a select subset of patients. The risks versus benefits are therefore important to consider. 

2. Coffee consumption, specifically more than 2 cups per day, has been associated with improvements 
in liver histology and liver related morbidity32. 

 
Currently there are no medications available specifically for NASH. Insulin sensitizers and lipid lowering 
agents have been tried. There is promising data recently published in the Lancet suggesting that obeticholic 
acid (soon to be available for Primary Biliary Cholangitis) may significantly improve NASH33. Studies are 
currently being done with respect to probiotics and increasing innate glutathione stores. 
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