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Outline

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

Understand the difference between
NAFLD and NASH

Explain the co-morbidities of NASH
ldentify treatment options for NASH



Obesity Trends in the US: 1985 - 2010
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults Aged 18 years or older
Obesity (BMI 230 kg/m?)
1994 2010
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CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System
available at http://www.cdc.gov/diabetes/statistics
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asymptomatic adult population

D San Antonio, Texas (Williams
et al, Gastroenterology
2011;140:124-31)

- Dallas Heart Study Prevalence
Numbers (Browning et al,
Hepatology 2004,40:1387-95)
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NAFLD NAFLD NAFLD NAFLD NASH NASH

overall Hispanic Caucasian African overall among
American diagnosed
NAFLD




NAFLD Prevalence Stratified by Rec

Regidwh Prevalence (%) 95% %)) (%) |

Africa 2 13.48 5.624.69) 84.37
Asia 14 27.37 23.281.88) 99.17
Europd1 23.7116.133.4598.78

Middle East31.79  13.4B8.23) 99.14
NoAmerica 1231.13 19.429.199.19
ScAmerica B80.45 22.1F39.44) 69.10
Overall 45 25.24 22:£8.6509.07




NAFLD Iin the Americas

Country (reference) Population study (n) HAFLD Frevalemce Prevalence
diagnosis off MAFLD (%) of MASH (%)

Population-based cohort: study [15,678) 5.4 HA

Population-based cohort study (2,287) £ | A

IRAS Fammily Study (1,142) 24 A

Adult participants (12,454) 19 HA

Healthy living liver domors (284) [ T 15 HASH

General asymptomatic population (2,502) 17.1
Brazilian middle-aged and older adults 1512

Brazilian patients (3,156) HA

Hispanic subjects (B32) 23 &
Males from the Colombian Air Force (263) 26.6 HA

ALT: alanine aminofransfergze. MA: nof applicable. HMRES: magnetic resenance specirescepy. CT: compried tomography. US: ulirasound. *Prevalesce of
MAFLD; frequency of MAFLD s wnknowe. ““Wost were from Afncan descent.

Population study (n) HAFLD FPrevalence Frevalence of
diagnosiz  of HAFLD (%) HASH, fibrosis, cirmhasis (%)

Metabolic syndrome (4,376) AT 7

Chronic Liver Disease Registry (742) US/CT 391

Polycystic ovary syndrome [88) L5 5.5

Bariatric surgery patients (233) Biop=y o7 3Z.6 HASH, 31.3 fibrosis
Metabolic syndrome (137) L& 157

Metabolic syndrome (198) L5 B9

Polycystic ovary syndrome (197) L5 (¥

Bariatric surgery patients (146) TE 41.1 HASH
Bariatric surgery patients (112) e 55.7 HASHY 21.6 fibrosis
Diabetic patients (98] 20 78 HASHV 24 to &0 fibrosis
Bariatric surgery patients (127) B3 26.0 HASHY 1.6 cirrhosis

ALT: glanive aminstransierase. CT: computed tomograghy. US: wirasownd.
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Comparison of obesity and NAFLD

United States
Belize *
Barbados *
Mexico
Bahamas +

Trinidad and Tobago «Venezuela
Puerto Rico

Chile + Antigua and Barbuda

El salvador S :
« Dominican Republic
Panama ¢e *cta Rica P
a

Jamaica C' “*Cana
Uruguay

Micaragua/Guyana ¢e *Paraguay
Ecuador +
. + Argentina
Bolivia , *Guatemala

e ¥* 11 to 15% of adolescents in Chile are obese

+

*Colombia
* pery

12 14 ' 18 20 22 24 26 28
Prevalence of NAFLD (%)
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Definitions

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

Steatohepatitis: Fatty
infiltration with assoc.
iInflammation 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




NASH Crypto ALD HCV PBC/PSC
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chronic overnutrition
get NASH?
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NAFLD

Spectrum of Hepatlc Path_ology



So why do we care?
NAFLD/NASH increases risk of death
over long term followup

Cause of death | %

Malignancy

IHD

CHF
CVA
AAA
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Liver
0 1 2 3 4 5 6 7 8 9 10111213 14 15 16

Time (years)
No.atrisk 161 155151148 141138133128 119 114 106 71 54 40 31 23 14

Infection



Implications are Huge

AnBenigno fatty | iver di

Metabolic syndrome, NAFLD/NASH and
cardiovascular disease are interwoven



How do we identify patients with
NAFLD?

Incidental abnormal liver enzymes

Abnormal radiographic appearance
Echogenic liver on US

Clinically 50% of patients may present
with hepatomegaly



NAFLD
Biochemical profile

ALT > AST (both less than 400 U/L)

AST > ALT In the absence of alcohol use,
suggests advanced fibrosis

Alkaline phosphatase increased (up t030%)

Hyperferritinemia ( <

Serum ferritin level > 1.5 times ULN predicts
Inflammation and fibrosis



The role of the liver biopsy

Confirm diagnosis

Steatosis or
Steatohepatitis

NAFL ( or NAFLD)
vs NASH

Presence and
severity of fibrosis

Risk for liver failure
and liver cancer




Limitations of liver biopsy

Painful and expensive

Serious complications in 0.3%
Mortality ~ 1 : 10,0000

Inadequate size
Variability in pathologist interpretation

Sampling error



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 ?

Uncertain diagnosis
Indeterminate fibroscan, MRE

High ferritin level



Treatment options



Management
Lifestyle:

10% of baseline weight at a rate of
1 to 2 Ib/wk.

Caloric restriction

——aerobic -#-resistance

Decrease In saturated fats with Hegatic
total fats to <30% or less of fat %
total calories.

Both intermittent as well as daily
exercise can help achieve weight
loss and improve insulin baseline 4 months
sensitivity.

Hemoglobin Alc should ideally be
brought to <7 percent, cholesterol

control

Ueno et al.J. Hep, 27: 19978MI yby 3
resulted I n LE, FBG no
iInflammation and fibrosis all improved
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and harder to keep it off
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better, exercising one hour a day
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NAFLD
Targets for Treatment

Diabetes

Mellitus Statins Dyslipidemia

Fibrates
Ezetimibe
TZDs OProbuc;o}l:A
Metformin - i

/) |GLP-1 Analogues I UDCA
DPP-4 Inhibitors T inidiMetabolicn Betaine
i Silybin
Vitamin E
Vitamin C
N-Acetylcysteine

Endothelial

Dysfunction

Orlistat ] )
Sibutramine ' ' ; : . Bacterial Toxir Probiotics
Rimonabant [N & B > Antibiotics

Pentoxyfylline
REC Adiponectin




Pioglitazone & Vitamin E ¢ PIVENS

U0l OUUz WEOOEOUUDOOU
Vitamin E is superior to placebo.
No benefit of pioglitazone over placebo for
the primary outcome (improvement in
Ul

p=ns

p=0.001



