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Learning Objectives 

 Understand the full spectrum of NAFLD from simple steatosis 
to nonalcoholic steatohepatitis (NASH) to nonalcoholic 
cirrhosis

 Review estimated prevalence of nonalcoholic fatty liver 
disease (NAFLD) and nonalcoholic steatohepatitis (NASH)

 Recognize at risk populations and diagnostic evaluation for 
NAFLD

 Review medical therapies for NAFLD

 Understand efficacy of lifestyle modification in treating 
NAFLD

 Understand health outcomes in NAFLD/NASH and the 
importance of NAFLD diagnosis on cardiovascular risk profile

Fatty Liver

 Alcoholic fatty liver

 Nonalcoholic fatty liver 
 Medications (amiodarone, methotrexate, 

tamoxifen, corticosteroids)

 Hepatitis C genotype 3

 Wilson Disease

 Starvation

 TPN

 Acute fatty liver of pregnancy

>5% Hepatocytes 
contain fat

Alcoholic vs. Nonalcoholic?

Standard drink = 14 grams alcohol

>21 drink equivalents/week in Men
>14 drink equivalents/week in Women 

NAFLD Histology

 NAFL = Simple Steatosis = 
Isolated steatosis (≥5%), NO 
cellular injury

 NASH = steatosis + inflammation 
+ ballooned hepatocytes +/-
fibrosis

 NASH Cirrhosis = stage 4 
fibrosis +/- residual histology from 
NASH

Normal

NAFL

NASH

Fibrosis

Cirrhosis
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NAFLD Risk Factors

 Increasing age

 Male gender

 35 studies from North America, total of 8,016,928 
people

 NAFLD prevalence is 12.89% (95% CI: 8.32-19.44) 
by laboratory testing and 24.3% (95% CI: 19.73-
29.15) by imaging

 Estimated overall prevalence of NASH 1.5-6.45%

 Estimated T2DM prevalence in NAFLD 22% and in 
NASH 44%

NAFLD and DM: NHANES 2011-2014

22%

55%

NAFLD Spectrum Prevalence 
Breakdown

• In the US >64 million people are projected to have NAFLD
• Annual direct medical costs approximately $103 billion 

($1,613/patient)
• Costs are highest in patients aged 45-65

National outpatient claims for Medicare beneficiaries 2005-2010 
Mean yearly charge increased from $2624 to $5132

Gastroenterology 2015;148:547-555.

Gastroenterology 2017;152:1090-1099

Trends in Etiology of Liver 
Disease in the US 2006-2014

New Liver Transplant Waitlist registrations 2004-2013

Compensated Cirrhosis Chronic Liver Disease

Hepatocellular Carcinoma

NAFLD 

HCV

ETOH



11/14/2018

3

Projected Prevalence in 2030

Estes Hepatology 2018; 67 (1): 123-133

NAFLD 83 million to 100 million

NASH 16 million to 27 million

NASH Cirrhosis 1.3 million 
to 3.5 million

↑21%

↑63%

Projected Incident Liver Morbidity and 
Mortality by 2030

Estes Hepatology 2018; 67 (1): 123-133

168%

Liver transplant cases 
4,780 to 7,610 (59%)

137%

178%

NAFLD Diagnosis/Staging

 NAFLD Diagnosis: (1) hepatic steatosis by imaging or 
histology, (2) no significant alcohol consumption*, (3) no 
competing etiologies for steatosis, and (4) no coexisting 
causes of chronic liver disease

– Recommend to assess for common comorbidities

– Variable impact on ALT, AST, GGT

– Steatosis imaging: US, CT, MRI

 NASH Diagnosis: Liver Biopsy

 Staging: Noninvasive versus Liver Biopsy

>21 drinks/week in Men
>14 drinks/week in Women 

Liver Fibrosis

0-1 2 3 4

Normal Cirrhosis

“severity of liver fibrosis is the only histologic measure that 
independently predicts liver-related illness, liver transplantation, and 
liver-related death in patients with nonalcoholic fatty liver disease”

New England Journal of Medicine 377;21 nejm.org November 23, 2017

Noninvasive Assessment Tools

 Fibrosis Scoring systems
– NAFLD Fibrosis Score (NFS)

– FIB-4

– APRI

 US Elastography (FibroScan®)

 MR Elastography

Using NAFLD Fibrosis Score in KPSC

Use order panel to gather 
components

Use AURA to launch 
embedded med 
calculators 

Can cut and paste 
results into 
medical 
documentation 
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Transient Elastography

 Probe delivers mechanical 
impulse which delivers a 
shear wave through the 
liver

 Shear wave velocity if 
measured by ultrasound 
and reflects elasticity of the 
liver tissue

Tapper Clinical Gastroenterol Hepatol 2015
Diagnostic and Interventional Imaging (2013) 94, 515—534

6 kPa    6-8 kPa 8-12 kPa 12+ kPa

Normal Stiffness Increasing Stiffness

Transient Elastography Results

Assessment of Liver Fat Content

This algorithm published 
in NEJM suggests 
elastography or 
serological screening with 
second non-invasive 
assessment for those 
with indication of 
advanced liver fibrosis

Primary Care 
Provider 

Education

• NAFLD Diagnosis
• High risk population: age ≥ 50 + DM + BMI ≥ 30
• Overview of care pathway

Automated 
Referral for 
NAFLD Care

Pathway

• Electronic referrals to Gastroenterology  for NAFLD 
automatically approved 

Disease 
Assessment 

and 
Management

• Vibration Controlled Transient Elastography 
(FibroScan®)

• NAFLD Patient Education “Fatty Liver Class”
• Referral to integrated wellness center for weight 

management

Hepatology 
Consultation for VCTE 
median scores ≥ 8 kPa

NAFLD Care Pathway in San Diego Next Iteration to Care Pathway 
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Pharmacotherapy: Insulin Sensitizers

 Metformin is not recommended for treating NASH in 
adult patients.

 Pioglitazone may improve liver histology in patients with 
and without DM with biopsy-proven NASH. Risks and 
benefits should be discussed with each patient before 
starting therapy.

 Until further data support its safety and efficacy, 
pioglitazone should not be used to treat NAFLD without 
biopsy-proven NASH.

 It is premature to consider (glucagon-like peptide-1) 
GLP-1 agonists (liraglutide) to specifically treat liver 
disease in patients with NAFLD or NASH.

HEPATOLOGY, Vol. 67, No. 1, 2018

Pharmacotherapy: Vitamin E

 Vitamin E administered at a daily dose of 800 IU/day may 
improve liver histology in nondiabetic adults with biopsy-
proven NASH and therefore may be considered for this 
patient population. Risks and benefits should be 
discussed with each patient before starting therapy.

 Until further data supporting its effectiveness become 
available, vitamin E is not recommended to treat NASH 
in diabetic patients, NAFLD without liver biopsy, NASH 
cirrhosis, or cryptogenic cirrhosis.

HEPATOLOGY, Vol. 67, No. 1, 2018

NASH 
Pharmacotherapy 
Pipeline

Exercise and NAFLD

 Meta-analysis of 28 randomized trials of 
exercise-based lifestyle interventions 

– Physical activity, independent of diet change, 
was associated with a significant reduction in 
intrahepatic lipid content and reduction in 
ALT and AST

 BOTH aerobic and resistance training 
are effective at reducing liver fat

– 40-45 minutes, 3 x a week appears sufficient 

Orci Clinical Gastroenterology and Hepatology 2016;14:1398–1411

Hashida Journal of Hepatology 2017 vol. 66 j 142–152

Journal of Hepatology 2017 vol. 67 j 829–846

Dietary Composition/Quality and 
NAFLD

1521 Participants from Framingham Heart Study
Fatty Liver assessed with CT scan, 6 year interval
Improved dietary scores associated with decreased liver fat
Higher dietary scores had decreased incident NAFLD
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NAFLD and NASH Reversal with 
Weight Loss

Journal of Hepatology 2017 vol. 67 j 829–846

Nutritional Pearls in NAFLD

Journal of Hepatology 2017 vol. 67 j 829–846

Healthy Balance Bariatric Surgery

 Bariatric surgery can be considered in otherwise eligible 
obese individuals with NAFLD or NASH.

 It is premature to consider surgery as an established 
option to specifically treat NASH.

 The type, safety, and efficacy of bariatric surgery in 
otherwise eligible obese individuals with established 
cirrhosis attributed to NAFLD are not established. In 
otherwise eligible patients with compensated NASH or 
cryptogenic cirrhosis, bariatric surgery may be 
considered on a case-by-case basis by an experienced 
bariatric surgery program.

HEPATOLOGY, Vol. 67, No. 1, 2018

Outcomes in NAFLD/NASH

 NAFLD increased mortality versus no NAFLD

 Cardiovascular disease is #1 cause of death

 Non-liver cancers #2 cause of death

 NASH, especially with fibrosis, increases risk for 
cirrhosis and liver-related mortality (#3 cause of 
death)

 NAFLD is 3rd leading cause of HCC
– Diagnosed older & with shorter survival time vs. other etiologies

 Most cryptogenic cirrhosis is “burned out” NAFLD

 Predicted #1 indication for liver transplant in US by 
2020

HEPATOLOGY, Vol. 67, No. 1, 2018

NASH and Mortality: LIVER

 Differentiate NAFL from NASH: only NASH 
requires resource intensive, liver-targeted 
interventions to reduce risk for liver related 
morbidity and mortality

 Fibrosis assessment matters: both liver-
related and all cause mortality increase with 
fibrosis stage ≥ 2

– Risk of death from liver disease increased 50-80 X in 
NASH with stage 3-4 fibrosis
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T2DM Increases Risk for Mortality in 
NAFLD 

Diabet. Med. 32, 1121–1133 (2015)

Elevated ALT was only 
significant predictor of 

receiving care

All Pts

High Risk Pts

 “Routine Screening for NAFLD in high-risk groups attending 
primary care, diabetes, or obesity clinics is not advised at this 
time because of uncertainties surrounding diagnostic tests and 
treatment options, along with lack of knowledge related to 
long-term benefits and cost-effectiveness of screening.”

 “There should be a high index of suspicion for NAFLD and 
NASH in patients with type 2 diabetes. Clinical decision aids 
such as NFS or fibrosis-4 index (FIB-4) or vibration controlled 
transient elastography (VCTE) can be used to identify those at 
low or high risk for advanced fibrosis (bridging fibrosis or 
cirrhosis).”

 “Dedicated efforts are necessary to identify persons with 
NASH because neither a diagnosis of the disorder nor 
the severity of associated liver fibrosis is predicted simply 
on the basis of obesity, insulin resistance, or hepatic 
steatosis.”

 “Overweight or obese persons with the metabolic 
syndrome, elevated serum aminotransferase levels, and 
a negative noninvasive workup for other causes of liver 
disease are likely to have NASH.”

 “Those who are 45 years of age or older and who 
have type 2 diabetes are particularly likely to have 
advanced fibrosis and an increased risk of bad liver 
outcomes.”

Screening for NAFLD in DM Clinics
72.8% had elevated liver fat by CAP

11% cirrhosis with M probe

22% cirrhosis with XL probe

Duration DM, BMI, increased ALT, 
low HDL, spot urine albumin:Cr
associated with fibrosis

How can healthcare providers managing 
T2DM help in addressing NAFLD?

 When you identify a fatty liver
– Get the alcohol history
– Evaluate for features of metabolic syndrome 
– Look for features of advanced fibrosis (platelets, spleen size, AST>ALT)
– Use a non-invasive calculator like NFS

Advanced Fibrosis refer to specialty care
Indeterminate risk consider another non-invasive calculator or repeat NFS

– Educate your patients and promote lifestyle modification

 When you are seeing a patient with multiple risk factors for 
NAFLD/NASH/Advanced Fibrosis

– ALT > 20 in woman and >30 in men is abnormal
– GGT can help identify fatty liver 
– Low threshold to get a limited abdominal US 
– If liver is fatty, see above
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 Know your specialty resources
– GI/Hepatology

– Access to FibroScan or MRE

– Weight management programs, bariatric surgery

 Consider clinical trials/research
– Clinicaltrials.gov

 Recognize NAFLD as a CV risk
– No increased risk for liver injury from statins

 Give your patients specific recommendations and 
resources for lifestyle modification

What is a Primary Care Physician To 
Do?

Heather.M.Patton@kp.org


