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Learning Objectives

• Definitions.

• Epidemiology and natural History.

• Comorbid conditions.

• Initial evaluation.

• Management in primary care 

setting.

• Treatment.



Definitions

• ≥ 5% of hepatocytes display macrovesicular

steatosis in the absence of alternative cause 

of steatosis in individuals who drink little or 

no alcohol.



Epidemiology







Ivanics, Tommy, et al. Transplant International (2021).



Natural History





Comorbid Conditions associated 

with NAFLD

• Obesity.

• Type 2 DM.

• HTN.

• Dyslipidemia.

• OSA.

• CVD.

• CKD.



T2DM

• Patients with T2DM have a higher prevalence of NAFLD 

(ranging from 30% to 75%).

• The most impactful risk factor for the development of 

NAFLD, fibrosis progression, and HCC. 

• The probability of advanced fibrosis increases with the 

duration of T2DM. 

• The relationship between NAFLD and T2DM is 

bidirectional. Even in the absence of overt diabetes. The 

presence of NAFLD is associated with a 2- to 5-fold risk 

of incident diabetes.

Stefan N, Cusi K. Lancet Diabetes Endocrinol. 2022;10:284–96. 

Bazick J, et al. CDiabetes Care. 
2015;38: 1347–55. 

Ballestri S, et al. J Gastroenterol Hepatol. 2016;31:936–44. 



Dyslipidemia

• Statins are safe in patients with NAFLD across the 
disease spectrum, including advanced liver disease, 
and lead to a demonstrable reduction in cardiovascular 
morbidity and mortality.

• Statins are often underused despite extensive data 
demonstrating safety, even among patients with 
cirrhosis.

• Statins are also considered safe in the context of 
compensated cirrhosis.

• In patients with decompensated cirrhosis and high CVD 
risk undergoing evaluation for liver transplantation, 
statin use can be considered with careful monitoring. 

Abdallah M,et al. Ann Hepatol. 2022;27:100738. 



Initial Evaluation

• Normal values provided by most laboratories are 

higher than what should be considered normal in 

NAFLD, in which a true normal alanine 

aminotransferase (ALT) ranges from 29 to 33 U/L in 

men and from 19 to 25 U/L in women. 

AASLD clinical guidelines



Initial Evaluation

AASLD clinical guidelines



Initial Evaluation

AASLD clinical guidelines



Role of Alcohol Consumption

• Patients with clinically significant hepatic 

fibrosis ( ≥ F2) should abstain from alcohol 

use completely. 

• Abstinence, particularly for those patients 

with moderate-to-heavy alcohol intake, may 

lower the risks of fibrosis progression and 

hepatic and extrahepatic malignancies in 

patients with NAFLD. 



Associated Endocrine Disorders

Hypothyroidism.

GH deficiency.

Hypogonadism.

PCOS.



NAFLD in Lean Individuals

• The prevalence of NAFLD in lean individuals 

varies from 4.1% in the United States to as high 

as 19% in Asia. 

• Management of NAFLD in patients without 

obesity can be clinically challenging. 

Recommending weight loss may not be 

appropriate for lean patients with NAFLD, but 

dietary modifications and exercise in this group 

may be beneficial. 

Younossi ZM, et al. Medicine (Baltimore). 2012;91:319–27.

YeQ, etal. Lancet Gastroenterol Hepatol. 2020;5:739–52.  



Management of NAFLD in 

Primary Care  Setting

• General population-based screening for 

NAFLD is not advised.

• High-risk individuals:

 T2DM. 

 Medically complicated obesity. 

 Family history of cirrhosis.

 More than mild alcohol consumption.



Management of NAFLD in Primary 

Care  Setting

< 1.3                     Low risk
1.3-2.67 Moderate risk
>2.67                    High risk



Useful Tips

• In patients older than age 65, a FIB-4 cutoff of > 

2.0 should be used. 

• FIB-4 has low accuracy in those under age 35; 

thus, secondary assessment should be considered 

in those <35 with increased metabolic risk or 

elevated liver chemistries. 

• FIB-4 should not be used in acutely ill patients. 



Patient suspected to have NAFLD

History, Physical Examination & blood work

FIB-4 > 2.67
GI/Hep 
referral

<1.3

High risk patients

Yes No

Lifestyle 
modifications +

Repeat FIB-4    
q 1-2 years

Lifestyle 
modifications +

Repeat FIB-4    
q 2-3 years

1.3-2.67

Fibroscan

< 8 KP

> 8 KP

Lifestyle 
modifications +

Repeat fibroscan
in 1 year



Indications of GI/Hepatology 

Referral

FIB-4 score>2.67.

High risk patients with FIB-4=1.3-
2.67.

Persistent elevations in 
transaminases (>6-12 months).

Abnormal work up (positive AILP).



Treatment 



Weight Loss

• Weight loss of 3%–5% improves steatosis, but 

greater weight loss ( > 10%) is generally 

required to improve NASH and fibrosis.

• ≤ 10% of patients achieve effective weight loss 

despite structured interventions at 1 year, and 

fewer than half of these maintain the weight lost 

5 years after intervention, highlighting the need 

for ongoing nutrition support through 

multidisciplinary care .

Koutoukidis DA, et ala systematic review and meta-analysis. JAMA Intern Med. 2019; 179:1262–71.

Malespin MHet al. Clin Gastroenterol Hepatol. 2022;20:2393–5. 



Diet

• Excessive fructose consumption in particular increases 

the risk of NAFLD, NASH, and advanced fibrosis 

independent of calorie intake. 

• The Mediterranean diet is often recommended to 

patients with NAFLD based on its associated 

improvement in cardiovascular health and reduction in 

liver fat. 

• Coffee consumption (caffeinated or not) of at least 3 

cups daily is associated with less advanced liver 

disease. 

Abdelmalek MF, et al. Hepatology. 2010 

Haigh L, Ket al. a systematic review and meta-analysis. Clin Nutr. 2022;41:1913–31. 

ChenYP, et al. Clin Nutr. 2019;38: 2552–7. 



Exercise

• Has hepatic and cardiometabolic benefit, 

independent of weight loss.

• Regular moderate exercise can prevent or 

improve NAFLD. 

• Patients should be encouraged to exercise as 

much as possible. 

Sung KC, et al. J Hepatol. 2016;65:791–7. 



Bariatric Surgery

• Can resolve NASH, improve hepatic fibrosis, induce 

sustained weight loss of up to 30%, cure diabetes, and 

decrease all-cause morbidity and mortality. 

• Resolution of NASH without worsening of fibrosis 

occurred in 80% of patients 1 year following bariatric 

surgery, which was maintained at 5 years. 

• Should be considered as a therapeutic option in patients 

who meet criteria for metabolic weight loss surgery.

Fakhry TK, et al. Systematic review and meta-analysis. Surg Obes Relat Dis. 2019;15:502–

11. 

Lassailly G, et al. Gastroenterology. 2020;159:1290–301. 



Available Medications

• No FDA-approved drugs for the treatment of 

NASH at any disease stage.

• There are medications approved for other 

indications that have shown benefits for NASH 

in clinical trials and should be considered under 

specific circumstances.



Vitamin E

• Improves serum aminotransferases in addition to 
steatosis, inflammation, and cellular ballooning on 
biopsy. 

• Concern about the risks of vitamin E on bleeding and 
specifically hemorrhagic stroke has been raised.

• The relationship between vitamin E and prostate cancer 
are conflicting. 

• Vitamin E can be considered in select individuals as it 
improves NASH in some patients without diabetes. 
However,  potential risks should be discussed with 
patients before initiation of long-term high- dose (eg, 800 
IU daily) vitamin E therapy. 



Thiazolidinedions (Pioglitazone)

• The studies are contradicting.

• Potential side effects associated with pioglitazone include 

weight gain, osteoporosis in post- menopausal women, a 

debated risk of bladder cancer, and potential risk for 

worsening heart failure in those with pre-existing cardiac 

dysfunction. 

• Its use in clinical practice has been overtaken by the 

increasing use of newer antidiabetic agents (GLP-1RA 

and SGLT-2) with pleiotropic metabolic benefits, most 

notably weight loss and reduction in cardiovascular 

mortality. 



GLP-1RAs (Semaglutide)

• The biological effects of GLP-1RAs on lipids, 

glucose metabolism, weight loss, and 

cardiovascular outcomes make them attractive 

agents for treatment of NASH. 

• Approved for treatment of T2DM and 2 of them 

for obesity,  but not for NASH without DM.



Semaglutide



Semaglutide

Semaglutide can be considered for its approved 

indications (T2DM/obesity) in patients with NASH, as 

it confers a cardiovascular benefit and improves 

NASH. 



Available Agents Without Evidence 

of Histological Benefits in NASH

• Metformin.

• Ursodeoxycholic acid.

• Ezetimibe.

• Silymarin (milk thistle).



Take Home Message

• NAFLD may represent a growing burden on the 
Canadian health care system over the next decade. 

• Prevention efforts should be aimed at reducing the 
incidence of NAFLD and slowing fibrosis progression 
among those already affected.

• General population-based screening for NAFLD is not 
advised.

• FIB-4 has good NPV as a screening tool for high-risk 
patients.

• The management of NAFLD  requires sustained, 
multidisciplinary efforts.
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