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Outline

Á Discuss critical importance of 
identification of Non-Alcoholic Steatic 
Hepatitis (NASH)

Á Understand the difference between 
NAFLD and NASH

Á Explain the co-morbidities of NASH

Á Identify treatment options for NASH







/ÙÌÝÈÓÌÕÊÌȯɯÈÔÖÕÎɯɁÏÌÈÓÛÏàɂɯ
asymptomatic adult population

Williams C. Gastro 2011



NAFLD Prevalence Stratified by Region

Region N Prevalence (%) 95% CI (%) I2 (%)

Á Africa 2           13.48           (5.69-28.69) 84.37

Á Asia 14           27.37           (23.29-31.88) 99.17

Á Europe 11           23.71            (16.12-33.45) 98.78

Á Middle East 3 31.79            (13.48-58.23) 99.14

Á No America 13 24.13             (19.73-29.15) 99.19

Á So America 2 30.45            (22.74-39.44) 69.10

Á Overall 45 25.24            (22.1-28.65) 99.07



NAFLD in the Americas



Comparison of obesity and NAFLD

11 to 15% of adolescents in Chile are obese



NAFLD

Spectrum of Hepatic Pathology

SteatohepatitisSteatosis

Cirrhosis



Definitions
Steatosis: Simple fatty 
infiltration of the liver 
(most commonly 
NAFLD)

Steatohepatitis: Fatty 
infiltration with assoc. 
inflammation and 
fibrosis (ASH or 
NASH)

Macrovesicular
Obesity
Diabetes
Alcohol
Hepatitis C (esp genotype 3)
Wilson disease
Lipodystrophy
Starvation
Parenteral nutrition
Abetalipoproteinemia
Medications (amiodarone, 
methotrexate, 
tamoxifen,steroids,anti -
retroviral)
Microvesicular
Reye syndrome
Acute fatty liver of pregnancy
Inborn errors of metabolism 
(LCAT deficiency, cholesterol 
ester storage disease, Wolman 
disease
Tetracycline, valproate toxicity



% BMI >30 kg/m2

Malik. AJT 2009

Not all obese patients have 
- 2'ȱ
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chronic overnutrition 

get NASH?
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NAFLD

Spectrum of Hepatic Pathology

SteatohepatitisSteatosis

Cirrhosis

25 %

15 to 25%



So why do we care?
NAFLD/NASH increases risk of death 

over long term followup

Cause of death %

Malignancy 30

IHD 25

CHF 4

CVA 2

AAA 2

Liver 13

Infection 11

Adams. Gastro. 2005

NAFLD/NASH

Gen pop



Implications are Huge

Á ñBenignò fatty liver disease may not exist

Á Metabolic syndrome, NAFLD/NASH and 
cardiovascular disease are interwoven 



ÁHow do we identify patients with 
NAFLD?

ÁIncidental abnormal liver enzymes

ÁAbnormal radiographic appearance

üEchogenic liver on US

ÁClinically 50% of patients may present 
with hepatomegaly



NAFLD
Biochemical profile

Á ALT > AST (both less than 400 U/L)

ÅAST > ALT in the absence of alcohol use, 
suggests advanced fibrosis 

Á Alkaline phosphatase increased (up to30%)

Á Hyperferritinemia ( < 1000 ɛg/L)

ÅSerum ferritin level > 1.5 times ULN predicts 
inflammation and fibrosis



The role of the liver biopsy

ÅConfirm diagnosis

ÅSteatosis or 
Steatohepatitis 
ü NAFL ( or NAFLD) 

vs NASH

ÅPresence and 
severity of fibrosis
ü Risk for liver failure 

and liver cancer



Limitations of liver biopsy

Á Painful and expensive

Á Serious complications in 0.3%

ü Mortality ~ 1 : 10,0000

Á Inadequate size 

Á Variability in pathologist interpretation

Á Sampling error



Talwalkar JA. Gastro 2008 

Limitations of US -Based Transient 
Elastography - Fibroscan

Limited depth penetration (obesity, ascites)

1-D approach with potential sampling errors



Who needs a liver biopsy in 2016 ?

Á Uncertain diagnosis

Á Indeterminate fibroscan, MRE 

Á High ferritin level



Treatment options



Management
Lifestyle:

Ɉ10% of baseline weight at a rate of 
1 to 2 lb/wk. 

ɈCaloric restriction 

ɈDecrease in saturated fats with 
total fats to <30% or less of 
total calories.

ɈBoth intermittent as well as daily 
exercise can help achieve weight 
loss and improve insulin
sensitivity.

ɈHemoglobin A1c should ideally be 
brought to <7 percent, cholesterol 
control

Ueno et al. J. Hep., 27: 1997BMI     by 3 

resulted in LE, FBG normalizedéSteatosis, 

inflammation and fibrosis all improved

Bacchi. Hep 2013

Hepatic 
fat %
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and harder to keep it off

Ɂ6ÏÈÛɯÍÐÛÚɯàÖÜÙɯÉÜÚàɯÚÊÏÌËÜÓÌɯ
better, exercising one hour a day 
ÖÙɯÉÌÐÕÎɯËÌÈËɯƖƘɯÏÖÜÙÚɯÈɯËÈàɯȳɂ



NAFLD
Targets for Treatment

Polyzos SA.. J Clin Gastroenterol 2012;46:272ï284



Pioglitazone & Vitamin E ɬPIVENS

p=ns

Sanyal. NEJM 2010

 ÜÛÏÖÙÚɀɯÊÖÕÊÓÜÚÐÖÕÚȯ
��Vitamin E is superior to placebo.
No benefit of pioglitazone over placebo for 
the primary outcome (improvement in 
�������
�ü�ï��

p=0.001


