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• Epidemiological links (and complexity) 

• Disease burden 

– Screening ? 

• Management : lifestyle vs. drugs 



Follow-up fatty liver status and 
incident diabetes 

Developement of Fatty Liver 

Worsening of Fatty Liver 

Resolution of Fatty Liver 

OR : 2.5 (95% IC 1.5-4.1), p<0.001 

OR : 7.4 (95% IC 3.4-16.2), p<0.001 

OR : 0.95 (95% IC 0.46-1.6), p=0.9 

Sung, JCEM 2013 
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Standardized Mortality Ratios in 
Type II Diabetes 

All Causes 

Diabetes 

Cardiovascular 

1.42 (1.35-1.5) 

4.47 (1.23-1.44) 

1.34 (1.23-1.44) 

SMR (95% CI) 

n=7148, Verona Diabetes Study, 1987-1991 

De Marco, Diabetes Care 1999 

Cirrhosis 2.52 (1.96-3.2) 

Malignancy 1.05 (0.94-1.17) 

Respiratory 1.14 (0.91-1.42) 



Impact of NAFLD on mortality in diabetic 
patients 

DT2 + NAFLD 
(N=116) 

DT2 no NAFLD 
(N=231) 

F/u (yrs) 9.2 (5.2) 11.7 (5) 

Liver–related death 5 (19%) 0 

•  NAFLD independent risk factor for overall mortality 
•  Increased risk for liver-related mortality and neoplasia-

related mortality 

Community based study in Olmsted County, Mn, USA 

Malignancy 9 (33%) 13 (18%) 

Adams, AM J Gastro 2010 



NASH and HCC : Indirect evidence 

Diabetes 

No diabetes 

El Serag, Clin Gastro Hepatol 2006 

El Serag, Gastroenterology 2006 



MarketScan  

(2002-2008) 

SEER-Medicare database 

(1993-2005) 

Sanyal,  CMRO 2010 

Condition HCC 
(n=4406) 

Controls 
(n=44060) 

CHC 
(n=3649) 

Controls 
(n=195953) 

Welzel,  Hepatology 2011 

MS : independent risk factor 
(x2.13) 

Prevalence HCC: 0.23% 

NAFLD/NASH 58.5 % 3.1 % 

Diabetes 35.8 % 20.4 % 

HCV 21.9 % 0.4 % 

Alcohol 12.2 % 0.2 % 

HBV 5.7 % 0.1 % 

37.1 % 17.1 % 

54.7 % 26.9 % 

18.3 % 0.3 % 

16.9 % 0.4 % 

7.3 % 0.2 % 

NAFLD is the most common risk factor in 
large population databases in the US 



Diabetes 
in Pts 
with CLD 
(NAFLD) 

? 



First-recorded, experimental, evidence-based 
approach (for trying to find the truth)  



36 Then Gideon said to God, “If you will save 
Israel by my hand, as you have 
said, 37 behold, I am laying a fleece of wool 
on the threshing floor. If there is dew on the 
fleece alone, and it is dry on all the ground, 
then I shall know that you will save Israel by 
my hand, as you have said.”38 And it was so. 
When he rose early next morning and 
squeezed the fleece, he wrung enough dew 
from the fleece to fill a bowl with water39.   

Then Gideon said to God, “Let not your 
anger burn against me; let me speak just 
once more. Please let me test just once 
more with the fleece. Please let it be dry on 
the fleece only, and on all the ground let 
there be dew.” 40 And God did so that night; 
and it was dry on the fleece only, and on all 
the ground there was dew. 

First-recorded, experimental, evidence-based 
approach (for trying to find the truth)  

Judges, 6,25:40 
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Diabetes 
in Pts 
with CLD 
(NAFLD) 

CLD (NAFLD) 
in patients 
with diabetes 



First records of CLDs in Scotland by diabetes 
status 

Retrospective population-based cohort 
Scottish Diabetes Register & National hospital cancer and death records 
2004-2013; 40-89 years; 26 M Pt/years of F/u 
97% mono diagnosis of CLD 

Wild, J Hepatol 2016 



Sex-specific rate ratios in diabetes for 
CLDs  

Wild, J Hepatol 2016 



Age-standardised incidence of hospital 
admission and deaths 

Wild, J Hepatol 2016 









MRF present1 

Ultrasound 
(steatosis biomarkers2)/ 
LIVER FUNCTION TESTS3 

STEATOSIS PRESENT STEATOSIS ABSENT 

LFTs 
Abnormal4 

 LFTs  
Normal 

Serum fibrosis markers5 

Low risk6 Medium/high risk6 

Specialist referral Follow-up/2 years 

LFTs, fibrosis 
biomarkers 

Follow-up/3-5 years 

Ultrasound/ 
LFTs 

LFTs 
Normal 

Identify other CLDs 
In-depth assessement of disease severity 

Decision to perform liver biopsy 
Initiate monitoring/therapy 

NASH CPG EASL 2016 
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Weight Loss ≥10%1 

Weight Loss ≥7%1 

Weight Loss ≥5%1-3 

Weight Loss ≥3%1-4 

Weight loss pyramid 

1 Vilar-Gomez E, et al. Gastroenterology. 2015;149:367-78.  2 Promrat K, et al. Hepatology. 2010;51:121-9  

3 Harrison SA, et al. Hepatology. 2009;49:80-6. 4 Wong VW, et al. J Hepatol. 2013;59:536-42 
Slide courtesy of  S. Harrison 

 *Depending on degree of weight loss 

 

Fibrosis 

(45%) 

NASH Resolution 

(64–90%)* 

Ballooning / inflammation 
(41–100%)* 

Steatosis 

(35–100%)* 

22 
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30% in 1 year1 

18% in 1 year1 

<10% in 1 year1 

Patients achieving: 

 *Depending on degree of weight loss 

 

Fibrosis 

(45%) 

NASH Resolution 

(64–90%)* 

Ballooning / inflammation 
(41–100%)* 

Steatosis 

(35–100%)* 

24 



« …among patients with weight loss btw 7-10%, the presence of female sex, fasting 
glucose levels >5.5 mmol/l, many ballooned cells at baseline and a BMI >35 kg/m² clearly 
reduced the probability of steatohepatitis resolution. » 



Vs. 



• Histologically confirmed NASH 
• OGTT: pre-diabetes or diabetes only 
• Pioglitazone (30 mg/d then 45 mg/d) vs. placebo 

LIVER BIOPSY 
Improved ? 

YES 
NO EXIT 

PIOGLITAZONE 
N=50 

PIOGLITAZONE 
N=34 

PIOGLITAZONE 
N=29 

PLACEBO 
N=51 

18 M 

36 M 

0 M 

Cusi, Ann Intern Med 2016 

Short and long-term pioglitazone for NASH 



Histological improvement at 18 
months 
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P=0.13 

Cusi, Ann Intern Med 2016 



Short and long-term histological improvement 



Reduction in liver fat 
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Ratziu, Hepatology 2010 



Liraglutide decreases lipotoxicity in NASH 

N=14 NASH patients from the LEAN trial 

Armstrong, J Hepatol 2016 



Histological improvement in the LEAN trial 
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BETTER WORSE 

39 

9 

P = 0.019 

61 

32 

P = 0.05 

48 

55 

P = 0.65 

26 

14 

P = 0.46 

9 

36 

P = 0.04 

9/23 14/23 11/23 6/23 2/23 2/23 7/23 12/23 3/23 8/23 

Armstrong &Newsome, Lancet 2015 



Babies born/day 15 45 

One year follow-up 

Record # days 
with >60% boys 

Higher in large hospital ? 

Higher in smaller hospital ? 

Same for both ? 



Wild, J Hepatol 2016 

Socio-economic status and NAFLD 



Socio-economic status and NAFLD 

Nowadays, the only difference between poor 
and rich people …. 

 

is money ! 



Association between alcohol consumption and 
fatty liver in Asians  

Moriya, J Hepatol 2015 After adjustment for obesity, smoking, exercise. 

MEN (N=3773) 

WOMEN (N=1524) 


