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NAFLD - Nonalcoholic Fatty Liver 
Disease

• Most common liver disease in western countries

• Hepatic manifestation of metabolic syndrome (MetS)

 World prevalence: 6-46%

 Obesity III: 90%

 USA: 10-46%; NASH: 3-5%

 Brazil: 19-35% 

Vernon, et al. Aliment Pharmacol Ther 2011
Williams, et al. Gastroenterology 2011
Lazo, et al. Am J Epidemiol 2013
Parise, et al. 2003
Xarnikowski, et al. 2007



NAFLD - Nonalcoholic Fatty Liver 
Disease

• Major factors related to NAFLD: 

 Obesity

 Type 2 diabetes (T2D) 

 Metabolic syndrome (MetS)

Younossi, et al. Clin Gastroenterol Hepatol 2011
Younossi, et al. Hepatology 2016



CIRRHOSISNASH DEATH

Causes of death:
- Cardiovascular
- Cancer
- Rare HCC

Causes of death:
- Cardiovascular
- Liver-related
- HCC

Goals:   Reduced progression to cirrhosis       Reduced outcomes 

NAFLD clinical scenarios





Diet and lifestyle changes



Finer N. European Heart Journal, 2019

Weight loss benefits key outcomes 
associated with excess adiposity



Weight loss: the cornerstone of the 
treatment

3 randomized and 1 cohort studies (N = 293)

>10% weight loss 

7-10% weight loss 

3-5% weight loss 

NASH remission (90%) and fibrosis (45%)4

 ↓ of NASH score parameters (72%)1,3

 ↓ or remission of steatosis (64%)1,2

1.Harrison et al. Hepatology 2009; 2. Wong et al. JHepatol. 2013  
 3. Promrat et al. Hepatology 2010; 4. Vilar-Gomez et al. Gastroenterology 2015  



• 48 week diet and 
exercise intervention 

• Steatosis improves with 
minimal wt loss but 
benefits to 
Inflammation/ballooning 
may require >7% body wt 
loss

• No effect on fibrosis

Promrat K et al Hepatology 2010

r=0.5
p=0.007

N=10

N=18

Effect of combined diet and exercise 
on liver histology in NASH



NAFLD - Nonalcoholic Fatty Liver 
Disease

N = 7447
Median FU 4,8y

N = 7447
Median FU 4,8y

Estruch, et al. N Engl J Med 2018
Salas-Salvado, et al. Ann Intern Med 2014



NAFLD - Nonalcoholic Fatty Liver 
Disease

N = 29 Hispanic 
adolescents 

(15 obese/14 lean)
12-week controlled 

aerobic exercise 
program

N = 29 Hispanic 
adolescents 

(15 obese/14 lean)
12-week controlled 

aerobic exercise 
program

Van der Heijden, et al. Obesity 2010



NAFLD - Nonalcoholic Fatty Liver 
Disease

 N= 1644
Physical activity-only 

systematic review of 28 
randomized clinical 

trials 

 N= 1644
Physical activity-only 

systematic review of 28 
randomized clinical 

trials 

Orci, et al. Clin Gastroenterol Hepatol 2016

The effect of physical activity on hepatic liver fat content was more 
prominent in young patients and patients with a higher baseline BMI



Maintaining weight loss is challenging

Mann, et al. Am Psychol 2007
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NAFLD - Nonalcoholic Fatty Liver 
Disease

HUCFF-UFRJ 2019

N = 540
FU = 7y
N = 540
FU = 7y

•  NAFLD patients followed in a outpatients clinic of University 

Hospital – Federal University of Rio de Janeiro (HUCFF-UFRJ)
 

 7% weight maintenance 

 49% increased weight

 < 10% of total with reduction over 7% of initial weight



Management of obesity

Bray, et al. Lancet 2016



GLP-1 receptor agonists have the 
potential for cardio-metabolic as well 
as liver-benefits

Resolution of 
NASH
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GLP-1 agonists reduce all cause 
mortality, hospitalization for heart 
failure and improve renal status in DM

Kristensen et al. Lancet Diabetes Endocrinol 2019



N
Follow-up 

(m) NAFLD Outcomes

Mathuri
n

et al,
2009 *

381 50
48% NASH improvement

Early stage fibrosis at 5y 

Taitano
et 

al,2015
160 31

90% NASH remission  
60% regression of fibrosis 

Lassailly 
et 

al,2015
109 12

85% NASH remission
34% regression of fibrosis  

Manco 
et 

al,2016
93 12

100% NASH remission 
90% regression of fibrosis 

NAFLD - Nonalcoholic Fatty Liver 
Disease



 Sanyal, et al. N Engl J Med 2010

NAFLD - Nonalcoholic Fatty Liver 
Disease
Which would be the best candidates 
for pharmacological treatment for 
NAFLD?



Belfort et al,2006 Aithal et al,2008 Sanyal et al,2010 Cusi et al, 2016
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Vilar Gomez et al. Hepatology 2018
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Vitamin E improves transplant free survival 
and decompensation rates in NASH with 
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Vilar Gomez et al. Hepatology 2018



NAFLD - Nonalcoholic Fatty Liver 
Disease

N = 132377
35-79y
FU = 8y

Non diabetic individuals

N = 132377
35-79y
FU = 8y

Non diabetic individuals

Chen, et al. Sci Rep 2017

A total of 6,555 incident diabetes (3,734 men and 2,821 women) 
were identified, on average, over 5.8 years of follow-up. 

The risk of incident diabetes was significantly associated with 
NAFLD [HR=2.08 (men) and 2.65 (women)]. 

Elevated ALT, AST, GGT and ALP were also significantly associated 
with the increased risk of diabetes.



• Metformin

 First-line drug in the treatment of diabetes and prevention of 

pre diabetes progression 

 No proven benefit in histological parameters

 Anti-Tumor Effect - Limited Human Data (Retrospective Study)

Haukeland, et al. Scand J Gastroenterol 2009
Shields, et al. Therap Adv Gastroenterol 2009
Bhalla, et al. Cancer Prev Res 2012
Zhang, et al. J Clin Endocrinol Metab 2012

NAFLD - Nonalcoholic Fatty Liver 
Disease and diabetes



NAFLD - Nonalcoholic Fatty Liver 
Disease and dyslipidemia

Kargiotis, et al. World J Gastroenterol 2015

N = 20
NASH biopsy proven

12m Rosuvastatin (10mg/d)

N = 20
NASH biopsy proven

12m Rosuvastatin (10mg/d)



Take home messages

• NAFLD is a highly prevalent disease.

• There is no approved drugs.

• Diet and lifestyle changes are essential.

• Pioglitazone and Vitamin E still play a role.

• Statins are underused in NAFLD patients.
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