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Educational Objectives 

Upon completion of this educational activity, participants 

should be able to: 

ÅDiscuss epidemiology and diagnosis of NASH 

ÅRecognize the limitations of current treatment strategies 

and understand emerging therapeutic approaches 

ÅDevelop evidence-based treatment strategies using the 

latest clinical data 
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Epidemiology and Clinical Outcomes of NAFLD 
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NAFLD is a Phenotype that Includes a 

Histopathologic Spectrum with Diverse 

Pathogenic Mechanisms and Differential 

Risks for Progression  

 
Å NASH requires specific pathologic criteria 

Å Exclusion of liver diseases 

Å Important for prognosis 

 

 

 

Ludwig 1980 , Diehl 1988, Lee 1989, Powell 1990, Bacon 1994, Younossi 1997, Matteoni/Younossi 1999, Angulo 1999, Caldwell 1999, Ponawala 2000,  

Contos 2001, Ong/Younossi 2001, Bugianesi 2002, Ratziu 2002, Saddeh/Younossi 2002, Harrisson 2003, Marchesini 2003, Younossi 2004,  

Gramlich/Younossi 2004, Fassio 2004, Sanyal 2004, Ong/Younossi 2005, Adams  2005, Ong/Younossi 2008, Mishra/Younossi 2008,  

Rafiq/Younossi 2010, Hossain/Younossi 2009, Kim/Younossi 2010, Stepanova/Younossi 2010, Hossain/Younossi 2010, Stepnaova, Younossi 2012,  

Younossi 2012, Chalasani, Younossi 2012. 



North 
America: 
24.13% 

Europe: 
23.71% 

Africa: 
13.48% 

South 
America: 
30.45% 

Middle East: 
31.79% 

Asia: 27.37% 

The Global Prevalence of NAFLD 

Å Pubmed and MEDLINE 

databases were searched 

from 1989-2015 for terms 

involving epidemiology and 

progression of NAFLD.  

Å Out of 729 studies, 86 were 

included with a sample size 

of 8,515,431 from 22 

countries 

Å Global prevalence of NAFLD 

is 25.24% (22.10-28.65) with 

highest prevalence in Middle 

East and South America and 

lowest in Africa  

Younossi Z, et al. Hepatology. 2015. 



Economic Burden of Non-alcoholic  
Fatty Liver Disease 

Å 5 economic models for NAFLD (USA and GR, FR, IT & UK)  

Å Models were built using interlinked Markov chains 

Å NAFLD (9 transition health states: NAFL, NASH, NASH-fibrosis, 

NASH-CC, NASH-DCC, HCC, LT, pLT and death)  

ï Incidence/remission rates calibrated against real-world rates.  

ï The data was validated using DisMod II 

ï Utilities from NAFLD patients and costs from literature & fee schedules 

Å In the US, over 64 million people with NAFLD, with annual 

direct medical costs of about $103 bn [$1,613 PP].  

Å In EU-4 countries ~52 million people with NAFLD with an 

annual cost of about ú 35 billion (ú 354 to ú 1,163 PP) 

ï Costs are highest in patients aged 45-65.  

ï Burden is higher when societal costs are included.  

Younossi Z, et al. Hepatology. 2016. 



NAFLD and Long Term Outcomes: Mortality 

Å Histologic NAFLD (N=289)  

Å Clinico-demographic data from 

biopsy date 

ï NASH (59.2%),  

non-NASH (40.8%) 

ï NASH patients were 

predominantly female, had 

higher AST, ALT and higher 

fasting serum glucose 

Å Mortality: Median follow-up of  

150 months 

ï NASH patients had higher risk 

of liver-related mortality than 

non-NASH NAFLD  

(p-value = 0.0026).  
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Stepanova M, et al. Dig Dis Sci. 2013. 

Risk 

factor 

Overall 

mortality 

aHR (95% CI) 

Liver mortality 

aHR (95% CI) 

NASH 1.13 (0.74 - 1.71) 9.16 (2.10 - 9.88) 

Age 1.07 (1.05 - 1.10) 1.06 (1.02 - 1.10) 

Male 0.95 (0.62 - 1.47) 1.44 (0.62 - 3.34) 

Obesity 0.91 (0.60 - 1.40) 0.88 (0.38 - 2.04) 

DM 2.09 (1.39 - 3.14) 2.19 (1.00 - 4.81) 

Predictors of Mortality 



  
¸ HCC (N=4,979) (SEER 2004ï2009) & 14,937 non-HCC  

¸ Number of HCC cases increased between 2004-2009 

 

MORTALITY: With 1-yr of Diagnosis, fewer 

HCV/HBV than NAFLD ( 53% vs. 61%, p<0.05) 

 

Causes of CLD in HCC 

12-month of Follow-up after HCC Diagnosis
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Adjusted Survival Curve by Liver Disease 

Age, ESRD, advanced HCC, CCI, ALD (HR 1.27 

(1.06-1.54) & NAFLD 1.21 (1.01-1.45) 

independently associated with mortality within 1-yr 

Younossi Z, et al. Hepatology. 2015. 
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NAFLD and Long Term Outcomes: HCC and OLT 

Å OPTN (2004-2013) LT list 

ï New waitlist for NASH increased by 170% 

ï ALD increased by 45%  

ï HCV increased by 14% 

Å NASH has become the 2nd indication for LT 

listing (2013) 

 

 

 

 

 

 

 

 

 

 

Å 90 day on the list mortality:  

ï ALD lower than NASH: OR: 0.77; 0.67ï

0.89; P < .001  

ï NASH similar to HCV 

Å Compared to HCV, NASH patients had the 

lowest chance of getting transplanted in 90 

days and 1 year 
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Wong R, Aguilar M, Cheung R, Perumpail R, Harrison S,  

Younossi ZM, Ahmed A. Gastroenterology. 2015. 



Å NAFLD liver biopsy and mortality data 

(N=209)  

Å Biopsies were read centrally  

Å During follow-up (146 months), 31% of 

patients died with 9% dying of LRM  

Å Despite the pathologic protocol, NASH 

had higher LRM than non-NASH 

NAFLD 

ï 13.0% vs. 1.3%, p = 0.0047 

Å International study of NAFLD (N=619) 

diagnosed between 1975-2005 

Å All liver biopsies centrally ready 

Å Median follow-up 12.6 yrs  

Å 193 who died or had OLT 

ï 74 (38.3%) of CV disease 

ï 36 (18.7%) of non-liver CA 

ï 18 (9.3%) of liver complication 

On multivariate analysis, only significant 

fibrosis (grade > 2) was an independent 

predictor of LRM 

Multivariate Analysis 

Fibrosis 

Stage 
Hazard Ratio (95% CI) P value 

0 

1 

2 

3 

4 

1 (ref) 

2.4 (0.63, 8.91) 

7.5 (2.26, 24.94) 

13.8 (4.35, 43.65) 

47.5 (11.94, 188.61) 

 

0.2          

0.01 

 < 0.001 

 < 0.001 

What Are the Histologic Predictors of Mortality In 
NAFLD? 

Angulo P, et al. Gastroenterology. 2015; Younossi Z, et al. Hepatology. 2011. 

Univariate survival analyses  

[HR (95% CI) , p-value] 

Portal inflam (gradeÓ2)  [6.68 (2.20-20.3), p<0.001] 

Ballooning (gradeÓ2)  [5.32 (1.89-14.9), p=0.001] 

MD bodies (gradeÓ2)  [4.21 (1.66-10.7), p=0.002] 

Portal fib (grade>2)  [14.1 (5.47-36.5), p<0.001] 

Pericellular fib (grade>2) [4.86 (1.73-13.7), p=0.003] 



  

Cirrhosis 
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NAFLD 

NAFL 

65-75% 

NASH 

Stable  

? 
10-15% 

HCC 
(Annual incidence 2%) 

 

Death 

 

Liver Failure 

20-30% 40-60% 

Progressiveness 

Ludwig 1980, Diehl 1988, Lee 1989, Powell 1990, Bacon 1994, Matteoni 1999, Angulo 1999, Caldwell 1999, Ponawala 2000, Contos 2001,  

Ong 2001, Bugianesi 2002, Ratziu 2002, Harrisson 2003, Marchesini 2003, Younossi 2004, Fassio 2004, Sanyal 2004, Ong 2005, Adams 2005,  

Ong 2006, Rafiq 2008, Stepanova 2010, Younossi 2012. 



ÅSummary 

ïAbout one fourth of worldôs population have NAFLD 

ïThe subgroup of NASH is progressive 

ïIn the US, NASH is the second leading indication for 

LT and HCC 

ïThe economic burden of NAFLD is enormous and 

increasing 

Get Ready for the Global Epidemiology  
of Non-alcoholic Fatty Liver Disease 



 

Recent Advances in the Diagnosis, Management 

and Treatment of Patients with NASH  

 

Vlad Ratziu, MD, PhD 

Université Pierre et Marie Curie,  

Hôpital Pitié Salpêtrière, Paris, France 

 



NAFLD 

Secondary 

PRIMARY 
Metabolic 

Risk Factors 

Å Alcohol  

Å Drugs (amiodarone, metothrexate, 

tamoxifen, corticosteroids) 

Å A/hypo betalipoprotéinémia 

Å Chronic HCV (genotype 3) 

Å Wilson disease 

Å Industrial toxins 

Å Lipodystrophies 

Å Cholesteryl ester storage disease  

Å Microvesicular steatosis 

Å Body Mass index > 25 kg/m2 and/or 

Å Waist circumference > 94 cm in men, 80 cm in women (Caucasians) 

Å Arterial hypertension > 135/85 mmHg 

Å Fasting serum glucose >6.1 mmol/L 

Å Serum triglycerides >1.7 mmol/L 

Å HDL-cholesterol <1 mmol/L (men); <1.3 mmol/L (women)  

Å Serum ferritin >350 µg/L 

Å First degree relatives of individuals with obesity and/or diabetes 
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39.4%  Recognition of ALT increase 

21.5%  Diagnosis of NAFLD/NASH 

15%  Lifestyle modifications 

10.5% Referral specialist evaluation 

60.6% 

Only the magnitude and proportion of ALT elevation 

were predictive of receiving NAFLD care 

NO NAFLD CARE 

NAFLD: An Under-recognized Disease 

Blais. Am J Gastroenterol. 2014. 



FREE OF CHARGE COMMERCIAL 

FIBROSURE 
(Age, sex, 2hmacrog, 

haptoglobin, ApoA1,  

Bili, GGT 

ELF 

(Age, Hyal ac, TIMP1, P3NP 

FIBROMETER 

(Age, Plt, PT, AST, urea, 

a2macrog, Hyal ac 

NFS (NAFLD Fibrosis Score) 

Age, glucose, BMI,  Plt, Alb, AST/ALT 

FIB4 

Age, ALT, AST, Plt 

BARD 

(BMI, AST/ALT, DM) 

Hepascore 

Age, sex, a2macrog, Hyal ac, GGT, Bili 

APRI 

AST/Plt 

Fibrosis Serum Markers 



Prognostic Value of Non-invasive  
Markers in NAFLD 

Boursier. J Hepatol. 2016. 


