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EPIDEMIOLOGY



The epidemiology of non-alcoholic fatty liver disease

Stefano Bellentani. Liver International 2017; 37 (Suppl. 1): 81–84

Prevalence of NAFLD in different population in Europe



CAP > 245: 54 42%

CAP < 245: 74 58%

CAP > 245 CAP < 245

NAFLD, evaluated by Fibroscan Transient Elastography with Controlled Attenuation Parameter and

considering a cut off of 245 dB/m is common among HIV patients of our cohort occurring with a

prevalence of 42% (54/128).



Prevalence of NAFLD in the general population and in patients 
with T2DM according to different diagnostic tools

The presence of T2DM significantly increases the prevalence of NAFLD in 
comparison of general population

Bril. Diabetes Care. 2017;40:419.
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 The prevalence of NAFLD is  higher also in overweight/obese patients with T2DM and normal 
aminotransferases. (N = 103) 
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Obese by BMI (kg/m2)

Nonobese
(n = 31)

30.0-34.9
(n = 34)

35.0-39.9
(n = 29)

≥ 40.0
(n = 9)

36%

68%

90%

Portillo-Sanchez. J Clin Endocrinol Metab. 2015;100:2231. Stål. World J Gastroenterol. 2015;21:11077.

Prevalence of NAFLD  in Patients With Type 2 diabetes
and Normal Plasma AST or ALT
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Type 2 Diabetes

Type 1 Diabetes
(n = 204)

61.7
%

Insulin Naive
(n = 197)

Insulin Experienced
(n = 188)

Cusi. Diabetes Obes Metab. 2017;19:1630.

Prevalence of NAFLD in Patients With Type 1 and 2 Diabetes

 Post hoc analysis of baseline data from 4 
phase III trials 
(N = 589)

 The prevalence of NAFLD is low in T1D 
patients but high in T2D patients

 NAFLD is more frequent in insulin‐naïve 
T2D patients compared to those previously 
treated with insulin
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Metabolic Consequences of NAFLD

↓ Insulin
clearance

↑ Insulin
resistance

↑ Glucose
production

↑ Cytokines 
(systemic 

inflammation)

Heart disease:
↓ ATP generation 
Lipotoxicity 
Ischemia 
Diastolic dysfunction

↑ TG/ 
↓ HDL
↑ Apo-B

Hyperinsulinemia Type 2 diabetes Atherogenesis Myocardial
dysfunction

Cardiovascular disease

NAFLD

Cusi. Gastroenterology. 2012;142:711.



 NAFLD was associated with a worse atherogenic lipoprotein profile (LDL Particle Size Is 
Reduced in NAFLD), regardless of similar body mass index and other clinical parameters
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Hepatic Steatosis and Insulin Resistance, But Not Steatohepatitis, 

Promote Atherogenic Dyslipidemia in NAFLD.



Bril. Endocrinol Metab Clin N Am. 2016;45:765.

Mortality Risk Associated With Isolated Steatosis and NASH

 Analysis of all-cause mortality in 6 separate studies among patients without NAFLD vs with and without 
NASH

‒ NAFLD determined by ultrasound; NASH determined by liver biopsy
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Genetic Risks for NAFLD

 Known: PNPLA3, others

 Unknown: 

‒ Family history of diabetes, even among people without diabetes, is 
associated with NASH and NAFLD fibrosis[2]

‒ Increased odds of advanced cirrhosis in first-degree relatives of patients 
with NAFLD cirrhosis[1]

1. Caussy. J Clin Invest. 2017;127:2697. 2. Loomba. Hepatology. 2012;56:943.



EU= good BIOS= life

• Composition: Diversity

Richness
Relative Abundance

 Our gut is a sophisticated ecosystem that is regulated by the logic of 
RELATIONAL HARMONY

 Microbiota and Host live in a COOPERATIVE SYSTEMIC AGGREGATION 
MODEL

How to define an 

EUBIOTIC enterotype?



Failure of HOST-MICROBIOTA equilibrium

Quali-quantitative alterations of oral, 
esophageal, gastric, small bowel and/or 

colonic microbiota

DYSBIOSIS

EUBIOSIS



Gut Barrier disfunction

Intestinal permeability: Leaky gut



•NAFLD in humans is associated with increased gut permeability and
that his abnormality is related to the increased prevalence of SIBO in
these patients.

•The increased permeability appears to be caused by disruption of
intercellular tight junctions in the intestine, and it may play an
important role in the pathogenesis of hepatic fat deposition

 Severity of NASH and LPS 
in children



Translocation & NAFLD

 Translocated microbial products might contribute to the pathogenesis of fatty liver disease by
several mechanisms.

 Activation of Toll-like receptors (TLRs) on hepatic Kupffer cells and stellate cells to stimulate pro-
inflammatory and profibrotic pathways via a range of cytokines.

Friedman SL. Nat Med 2007 - Saki et al. Nat Med 2007

Lipopolysaccharide signaling through the Toll-like
receptors downregulates an inhibitory pseudoreceptor

of TGF-β, enhancing hepatic fibrosis and liver injury



DYSBIOSIS

OUTGROWTH

OVERGROWTH

DOWNGROWTH

LEAKY GUT

IMMUNOACTIVATION

ENTEROPATHOGENIC SYNDROMES



Microbiota in NAFLD

which bacteria are involved?



At birth the human body is sterile

Ambient Diet

Vaginal microbiota (mother)

Skin microbiota    
(mother/father/parents/bab

ysitter)

Fecal microbiota  (mother) 

Native CORE microbiota 

(8-36 months of life)



• The combination of a low abundance of Oscillospira with high levels of 2‐butanone may be a specific 

intestinal profile for liver steatosis in children.

• The high relative abundance of Lachnospiraceae, Ruminococcus, and Dorea observed in pediatric 
patients with NASH suggests that changes in the gut microbiota are associated with disease severity. 



Bacteroides abundance 

was independently 

associated with NASH and 

Ruminococcus with F≥2 

fibrosis

Stratification according to the abundance of these 2 bacteria generated 3 
patient subgroups with increasing severity of NAFLD lesions



NAFLD cirrhotic patients have 

increased LPS, intestinal permeability 

(ZO-1), and calprotectin 

Bacteroides, Enterobacteriaceae, 

Ruminococcus, and 

decreased abundance of Akkermansia, 
Methanobrevibacter and 

Dehalobacterium compared to healthy 

controls.

Ponziani FR  et al. Hepatology 2018

CTRL NAFLD

cirrhosis

CTRL NAFLD

cirrhosis
CTRL NAFLD

cirrhosis

LPS ZO-1 Calprotectin

p<0.0001 p<0.0001 p<0.0001



The increased abundance of alcohol-producing bacteria in NASH microbiomes, elevated blood-ethanol concentration in NASH patients, and the 

well-established role of alcohol metabolism in oxidative stress and, consequently, liver inflammation suggest a role for alcohol-producing microbiota 

in the pathogenesis of NASH



GUT

SKIN

LUNG

MOUTH

Bacteriophages

Eukaryotic viruses

GUT - VIROME

Bruno R. et al. Beyond the gut bacterial microbiota: The gut virome - Journal of Medical Virology 88:1467–1472 (2016)



Overview at the pathogenesis of nonalcoholic fatty liver disease (NAFLD)

Is NAFLD 
also an 

“infectious” 
disease? 

(+ gut 
microbiota)...



NATURAL HISTORY

The multiple-hit pathogenesis of non-alcoholic fatty liver disease (NAFLD); 

Metabolism, volume 65, Issue 8, August 2016, Pages 1038-1048



Disease burden of HCC by major etiologies in the USA

Hepatocellular Carcinoma in Non-alcoholic Fatty Liver Disease: Epidemiology, Pathogenesis, and Prevention



NASH: Number One Indication for Liver Transplant in Patients Aged < 50 Years

In 2015 registry of patients listed for liver transplant in US, NASH surpassed HCV infection

Banini BA, et al. ACG 2016. Abstract 46
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Different Terminologies

Fibrosi portale non-cirrotica (NCPH)

(India)

Ipertensione portale idiopatica

(IPH)

( Giappone)

• Sclerosi epatoportale (HPS)

• Cirrosi settale incompleta (ISC)

• Iperplasia nodulare rigenerativa NRH)

• Venopatia obliterativa portale (OPV)

• Ipertensione portale idiopatica (IPH)

Schouten J et al: Hepatology 2011

Confusing terminology in presence and/or absence of PH 

Obliterative Portal Venopathy



Portal Hypertension Is Classified According to 
the Site of Increased Resistance

Portal Hypertension Is Classified According to 
the Site of Increased Resistance

Type Example

Pre-hepatic Portal or splenic vein 
thrombosis

Pre-sinusoidal Schistosomiasis

Sinusoidal Cirrhosis

Post-sinusoidal Veno-occlusive disease

Post-hepatic Budd-Chiari syndrome

Type Example

Pre-hepatic Portal or splenic vein 
thrombosis

Pre-sinusoidal Schistosomiasis

Sinusoidal Cirrhosis

Post-sinusoidal Veno-occlusive disease

Post-hepatic Budd-Chiari syndrome



PRE-HEPATIC PORTAL HYPERTENSIONPRE-HEPATIC PORTAL HYPERTENSION

Pre-Hepatic Portal Hypertension

Hepatic 
vein

Hepatic 
vein

SinusoidSinusoid

Portal 
vein

Portal 
vein

LiverLiver

ThrombusThrombus

Portosystemic 
collaterals
Portosystemic 
collaterals

SplenomegalySplenomegaly



PRE-SINUSOIDAL PORTAL HYPERTENSION

Pre-Sinusoidal Portal Hypertension

S. mansoni
eggs     

S. mansoni
eggs     

SinusoidSinusoid

Portal 
vein

Portal 
vein

LiverLiver

SplenomegalySplenomegaly

Portosystemic 
collaterals
Portosystemic 
collaterals



SINUSOIDAL PORTAL HYPERTENSION

Cirrhotic 
liver

Cirrhotic 
liver

Portal 
vein

Portal 
vein

Sinusoidal Portal Hypertension
Portal 
systemic 
collaterals

Portal 
systemic 
collaterals

SplenomegalySplenomegaly



POST-SINUSOIDAL PORTAL HYPERTENSION

Post-Sinusoidal Portal HypertensionPost-Sinusoidal Portal Hypertension

SinusoidSinusoid

Portal 
vein

Portal 
vein

LiverLiver

Centri-
lobular 
fibrosis

Centri-
lobular 
fibrosis

Portosystemic 
collaterals
Portosystemic 
collaterals

SplenomegalySplenomegaly



Non-cirrhotic Portal Hypertension (NCPH)

• Maida et al. (2006) described a cohort of 17 HIV-infected patients with symptoms 
of portal hypertension in setting of didanosine (ddI) use

• Saifee et al. (2008) described a cohort of 11 HIV-infected patients with NCPH and 
correlated it to either ddI use and/or to a predisposing hypercoaguable state 

• Kovari et al. (2009) conducted a nested case control study of 15 HIV-infected 
patients showing strong association between prolonged ddI exposure and NCPH

• Mendizabal et al. (2009) described 6 HIV-infected patients with NCPH in the 
setting of ddI use



Fig. 2 

Pathogenetic theories for NCPF/IPH.

The Unifying hypothesis : A major thrombotic

event occuring at a young age or later in life 

The dual theory : increased splenic blood

flow + intrahepatic obstruction (obliterative

venopathy)

Khanna R, J Hepatol 2014



Idiopathic non-cirrhotic portal hypertension (INCPH)
obliterative portal venopathy(OPV), 
nodular regenerative hyperplasia (NRH),

The obliterative portal venopathy ‘iceberg’.

Laure Elkrief1 and Pierre-Emmanuel Rautou



Portal 
Hypertension

INCPH

 ALT/yGT

OPV

OPV

Yes PH

Mild ALT

NO PH

Septa

NRH
Incomplete 

Septa

NRH

Good Long-term

survival
•PH complications

•ESLD

NRH

60%

Etiology

Thrombofilia Chronic Infections

Medication Toxins Genetic Disorders

Immunological Disorders

Idiopathic non-cirrhotic portal hypertension
(INCPH)
obliterative portal venopathy(OPV), 
nodular regenerative hyperplasia (NRH),



Take Home Messages

↑ LFTs

Prompt Clinical Suspicion

Prompt Imaging suspicion

Pathology suspicion

• Liver Stiffness

• Kpa Spleen/Liver Ratio

• Histology

Follow-up

↑ PH

In absence of cirrhosis

US scan

CT Scan

Typical Features

Histology
Typical Features

PH

No PH

As for CIRRHOSIS

US/LFTs every 1-2 Years ?

11

44

33

22



Si trova quello che si cerca 

Ma si cerca ciò che si conosce

Anonimo


