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CPG – Plan of the presentation

• Screening

• Genetics

• Non-invasive markers

• Liver biopsy

• Treatment



NAFLD - The dimension of the problem

Hepatologists only see the most 
severe cases (the tip of iceberg), 

and have a scarce idea of the 
global extent of disease

Obesity
1 billion persons 

overweight or obese 
around the world

Diabetes
> 380 milion cases

(550 in 2030)

BHALA et al, Curr Pharma Des 2013;19:5169-76



NAFLD is the most frequent liver disorder and its
prevalence correlates with obesity

HILDEN et al, 1977; GROUND et al, 1982; BELLENTANI et al, 2000; CLARK et al, 2001; RUHL et al, 2004
BROWNING et al, 2004; ANGELICO et al, 2005; HAMAGUSHI et al, 2005; JIMBA et al, 2005; LIN et al, 2005

FAN et al, 2005; ZELBER et al, 2006; ZHOU et al, 2007; FAN et al, 2007; TARGHER et al, 2007; LAZO et al, 2008
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NAFLD: whom to screen?



Diagnostic flow-chart
in NAFLD

1 Validated seatosis markers: 
Fatty Liver Index, SteatoTest, 
NAFLD Fat Score

2 Liver enzymes: ALT AST, gGT
3 Any increase in ALT, AST or gGT
4 Serum fibrosis markers: NAFLD 

Fibrosis Score, FIB-4, 
Commercial tests (FibroTest, 
FibroMeter, ELF)

5 Low risk: indicative of no/mild 
fibrosis; medium/high risk: 
indicative of significant fibrosis 
or cirrhosis



Non-invasive assays may increase the 
acceptability of an extensive screening strategy

Assay Data required Reference

Steato-Test
A2-macroglobulin, haptoglobin, 
ApoA1, bilirubin, GGT, glucose, 

TG, cholesterol, ALAT
Poynard et al, 2005

Fatty Liver Index
BMI, waist circumference, 

TG, GGT
Bedogni et al, 2006

NAFLD Fat Score
MS/T2D, insulin, AST, 

AST/ALT ratio
Kotronen et al, 2009



Causes of death: cardiovascular 38%, cancer 19%, cirrhosis 8%, HCC 1% 

ANGULO et al, Gastroenterology 2015

N=619 biopsy-proven NAFLD, FU 12.6 yrs

Independent predictors : fibrosis, diabetes, smoke, no statins

Fibrosis, not NASH, predicts survival



Indirect markers of fibrosis predict mortality
N=320; NAFLD with advanced fibrosis (US, Australia, UK, Italy, Iceland)

ANGULO et al, Gastroenterology 2015

-1.675 + 0.037 x age + 0.094 x BMI + 1.13 x hyperglycemia or diabetes (yes = 1, no = 0) +
0.99 x >AST/ALT ratio -0.013 x platelets (G/L) - 0.66 x albumin (g/dL)



NAFLD screening must target the appropriate patients’ population, 
use cost-effective assays, and lead to effective treatment

Diabetologia 2016 (in press)



NAFLD screening and cost-effectiveness

Byrne & Targher (EASD):

– ….. any case finding strategy to diagnose NAFLD that focuses on the whole 
population of T2DM patients will be very expensive. Since the cost-
effectiveness of any case finding strategy will improve with its implementation 
at a younger vs. older age, we consider that a targeted approach focussing on 
age stratification is sensible.

Toplak et al (EASO): 

– …..  even if evidence-based and approved pharmacological treatment was 
available, it is questionable to what extent local health budgets may be able 
to offer it to the individual patient. This raises the additional importance of 
population strategies.

Bugianesi (EASL):

– …. we need to find a common ground where all the major players in the 
metabolic field can cooperate, sharing resources, clinical data and patient 
samples, to tackle this modern-day disease and translate ‘disease mongering’ 
into an effective way forward for the patients and for the healthcare systems.

Diabetologia 2016;59:1141-9



What about genes?



ALT levels are heritable

MAKKONEN et al, J Hepatol 2009;50:1035-42

r = 0.65, p < 0.001 r = 0.04, p = 0.37 



KOZLITINA et al, Nat Gen 2014;46:352-6

167K (GLULYS) in TM6SF2 is associated with increased ALT, but low total and 
LDL cholesterol and low TG (0.072 in European Americans)

Whole exome analysis for TG liver content
(The Dallas Heart Study, n=2,736)



Associations between TM6SF2 and clinical features 
in the Swedish Obese Subjects study

DONGIOVANNI et al, Hepatology 2015;61:506-14



DONGIOVANNI et al, Hepatology 2015;61:506-14

Association between TM6SF2 and fatal and non-fatal CVEs 
in the Swedish Obese Subjects study



SOOKOIAN et al, Hepatology 2015;61:515-25
PIROLA & SOOKOIAN, Hepatology 2015 (in press)

Dual role of TM6SF2 missense rs58542926 variant
A meta-analysis



PNPLA3 rs738409[G]
Patatin-like phospholipase domain-containing protein 3 

aka adiponutrin

• Frequencies of the PNPLA3 rs738409[G] allele 
concordant  with the relative prevalence of NAFLD in 
the three ancestry groups:

– Hispanics = 0.49

– European Americans = 0.23

– African Americans = 0.17

• Associated with ALT and AST in Hispanics

• No association with BMI, insulin sensitivity indices, 
plasma TG or cholesterol (total, HDL, LDL)

ROMEO et al, Nat Gen 2008;40:1461-5



Predicting NASH (prevalence of ~5% in 45-74 year old Finnish)
using a score including PNPLA3 genotype, AST and insulin levels

HYYSALO et al, J Hepatol 2014;60:839-46

AUROC = 0.774 AUROC = 0.759



The effect of PNPLA3 genotype on NAFLD-related HCC 
risk is independent of its role in fibrosis progression

(n=100 NAFLD-HCC and 275 non-HCC controls; UK + Switzerland) 

LIU et al, J Hepatol 2014;61:75-81

Carriage of each G allele is associated with a doubling of HCC risk



148M PNPLA3 167K TM6SF2

Liver fibrosis

HCC



NAFLD and genetics: conclusions



Recommendations on screening



Recommendation for fibrosis

• Fibrosis biomarkers (combined or not with TE) can 
be used to assess cases at low risk of advanced 
fibrosis/cirrhosis and may help to spare unnecessary 
liver biopsies

• Identification of cases with advanced fibrosis or 
cirrhosis by non-invasive biomarkers and/or TE 
requires confirmation by liver biopsy

• Non-invasive biomarkers and /or TE are not 
validated for monitoring fibrosis progression

• Liver biopsy can be repeated every 5 years



Liver biopsy yes or no

• NASH has to be diagnosed by a liver 

biopsy showing steatosis + hepatocyte 

ballooning + lobular inflammation (A1)

• Biopsy is necessary to confirm the 

presence of advanced liver fibrosis or 

cirrhosis



The NAS score in NAFLD
• Not a diagnostic score

• Should only be used to evaluate disease severity once the 
diagnosis has been established (steatosis + ballooning + lobular 
inflammation)

• Little prognostic significance

• Duality NASH / no NASH is artificial for the pathologist:
– A continuous histopathological spectrum

– Dual classification does not consider special cases:

• Advanced fibrosis with burnt-out steatosis

• Steatofibrosis without ballooning or inflammation

• SAF is a reproducible, accurate and comprehensive alternative



Steatosis Activity Fibrosis

Steatosis (0-3): 0 = <5%, 1 = 5-33%, 2 = 33-66%, 3 = >66%

Activity (0-4): Ballooning (0-2) + Inflammation (0-2)

Fibrosis (0-4): 1a,b,c = perisinusoidal or periportal 
fibrosis, 2 = both perisinusoidal and periportal fibrosis,  
3 = bridging fibrosis, 4 = cirrhosis

S0-3A0-4F0-4

BEDOSSA et al, Hepatology 2012;56:1751-9



OGTT and HOMA-IR
• In all patients with NAFLD, screening for diabetes is 

mandatory using:

– Fasting or blood random glucose

– HbA1c

– Standardized 75 g OGTT in high-risk patients

• In patients with T2DM, the presence of NAFLD 
should be ascertained, because T2DM is a risk factor 
of accelerated liver fibrosis progression

• HOMA-IR is a useful marker in cases without T2DM 
(but reference values must be established), in 
doubtful cases (e.g. lean patients), or to follow IR 
after implementing lifestyle changes



Management



Question to our Ethiopian
(but also non-Ethiopian…) friends:

What is the most effective measure
to improve insulin resistance.....??







Therapy of NAFLD in 2016

• Structured programs of lifestyle changes (healthy 
diet and habitual physical activity)

• If no NASH, only lifestyle changes

• In overweight/obese, weight loss of 7-10%

• Diet: avoid NAFLD-promoting nutrients 
(processed food, high fructose corn syrup-
containing food)

• Favor the Mediterranean diet

• Aerobic exercise or resistance training, according 
to patients’ preferences in order to maintain it in 
the long term 





Body weight loss in non-cirrhotic NASH patients 
is associated with improved histology

(n=293; 89% with paired liver biopsies; FU = 52 weeks; low-fat hypocaloric diet = -750 kcal)

VILAR-GOMEZ et al, Gastroenterology 2015;149:367-78.e5



Secular trends in specific food intake 1989-1996

CHANMUGAM et al, J Am Diet Assoc 2003;103:867-72



Soft drinks consumption and NAFLD

• The primary dietary sources of
fructose are high-fructose corn
syrup and sucrose commonly
used to sweeten beverages and
processed foods

• Intake of soft drinks is 5-fold in
NAFLD subjects compared to
controls

• The consumption of soft drinks
can increase the prevalence of
NAFLD independently of the
metabolic syndrome

NSEIR et al, World J Gastroenterol 2010;16:2579-88



Fructose and liver histology 
(341 adults, NASH Clinical Research Network)

ABDELMALEK et al, Hepatology 2010;51:1961-71

Age < 48 yrs old Age > 48 yrs old



Impact of physical activity on fibrosis:
duration or intensity?

Retrospective analysis of 813 biopsy-proven NAFLD (CRN)
with physical activity record

No PA
n=438

Moderate PA
n=162

Vigourous PA
n=213

KISTLER et al, Am J Gastroenterol 2011



Drug treatment

• Insulin sensitizers

– Metformin, Pioglitazone

• Cytoprotective/Antioxidants

– UDCA, Vitamin E

• New treatments (?)

– Debate on GLP-1, obeticholic acid & Elafibranor

Agreed outcome:

NASH resolution, no worsening of fibrosis



Whom to treat

How to treat



Role  of bariatric surgery



Metformin in NASH : R.I.P. ??

MUSSO et al, Hepatology 2010;52:79-104

Inflammation

Steatosis

Fibrosis



Pooled Relative Risks for HCC in diabetic patients 
treated with metformin: a meta-analysis

Significantly reduced risk of HCC in metformin users vs. nonusers 

in diabetic patients (RR 0.24, 95% CI 0.13 - 0.46)

ZHANG et al, Scand J Gastroenterol 2013;48:78-87



Glitazones in NAFLD 

n 10 26 32 31 80

Glitazone 
regimen

Pioglitazone 
30 mg + 

Vitamin E

Diet + 
Pioglitazone 

45 mg

Rosiglitazone
(4, then 8 mg)

Diet, exercise + 
Pioglitazone 

30 mg 

Pioglitazone 
30 mg

Duration 6 mo 6 mo 12 mo 12 mo 24 mo

Study design Pilot RCT RCT RCT RCT RCT

ALT     

Steatosis     

Inflammation ND    

Fibrosis     

BW  + 2.5 Kg + 1.5 Kg + 2.7 Kg + 4.7 Kg

Reference
Sanyal et al, 
CGH 2004

Belfort et al, 
NEJM 2005

Ratziu et al, 
Gastroenterology 

2008

Aithal et al, 
Gastroenterology 

2008

Sanyal et al, 
NEJM 2010



Insulin Sensitizers: a Meta-Analysis

•9 trials (5 using thiazolidinediones, 3 using metformin and 1 both)

•Compared with controls, glitazones improved steatosis, 
hepatocyte ballooning and ALT, but not inflammation or fibrosis

• In patients without diabetes, glitazones significantly improved all 
histological and biochemical outcomes, including fibrosis

•Metformin failed to improve any pooled outcome

RAKOSKI et al, Aliment Pharmacol Ther 2010; 32: 1211–21



• Interventions:

• 30 mg Pioglitazone

• 800 IU Vitamin E

• Placebo

• Liver biopsy at 96 weeks

• Both agents improved steatosis and 
inflammation scores

• Only Vitamin E reduced ballooning

• Neither agent reduced fibrosis

• Resolution of NASH in 30-40% of patients

p = 0.001
NNT 4.2

p = 0.04
NNT 6.9 

The PIVENS Trial
(n = 247 non-diabetic adults with NASH; primary outcome: histology)

SANYAL et al, N Engl J Med 2010;362:1675-85



Dietary supplementation with vitamin E significantly increases 
the risk of prostate cancer among healthy men

KLEIN et al, JAMA 2011;306:1549-56

HR for prostate cancer in vitamin E vs. placebo
1.17; 99% CI, 1.004-1.36, P = .008



Vitamin E increases the risk of hemorrhagic stroke
A meta-analysis

Pooled relative risk 1.22 (1.00 to 1.48), P=0.045

SCHÜRKS et al, BMJ 2010;341:c5702



Lipid lowering agents

Fibrates (PPARa agonists)
– No benefit in two RCTs

Statins
– Definitely safe in NAFLD
– They improve LFTs 

ATHYROS et al, Lancet 2010

– May reduce HCC risk
SIEGEL & EL-SERAG, Expert Rev Gastroenterol Hepatol 2013

– They can be used in NAFLD with dyslipidemia
CHALASANI et al, Hepatology 2012

– Increased risk of T2D?

Omega-3 PUFAs
– Reduce liver fat in meta-analysis

PARKER et al, J Hepatol 2012



GFT 505 (elafibranor, by Genfit), 
a dual PPAR d/a agonist

• Improvement of ALAT, ASAT, γGT, ALP, insulin sensitivity and glucose 
homeostasis

• Decrease of plasma triglycerides and LDL-C, and increase of HDL-C levels

• Anti-inflammatory properties

• In October 2013, Data Safety and Monitoring Board (DSMB)  concluded that 
GFT505 showed no safety issue 

• In February 2014, the FDA granted Fast Track designation to GFT505 in NASH

• Phase 2b study (GOLDEN-505), after 52 weeks of 120 mg of elafibranor in 
non-cirrhotic patients:

– Improvement of NASH

– Improvement of fibrosis in responders

– Improvement of serum biomarkers in parallel with NAS score

SANYAL et al, AASLD 2015



Bile acid receptor Farnesoid X receptor agonists (FXR) 
is central to several pathways



Conclusions

• For the EASL CPG, data were retrieved by an extensive PubMed 
search up to 04/2015 

• The final statements are graded according to level of evidence 
and strength of recommendation, which are adjustable to local 
regulations and/or team capacities 

• The document is intended both for practical use and for 
advancing the research and knowledge of NAFLD in adults

• The final purpose is to improve patient care and awareness of 
the importance of NAFLD, and to assist stakeholders in the 
decision-making process by evidence-based data, also 
considering the burden of clinical management for the 
healthcare system


