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Background 

• Chronic liver diseases (CLDs) are a major cause of morbidity and mortality 
worldwide, mainly driven by rising impact of non-alcoholic fatty liver 
disease (NAFLD)

• Liver fibrosis: 

1) the main determinant of hepatic disease progression and of poor 
prognosis in patients with chronic liver diseases

2) largely unrecognized in subjects with previously unknown liver disease 
and highly prevalent among older adults 

• Middle-aged and older adults with higher degrees of liver fibrosis have 
poorer cognitive performance

Caballeria L, et al. Clin Gastroenterol Hepatol 2018
Weinstein G, et al. Liver Int 2019
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Aims

To determine :

1) Whether liver fibrosis severity is a risk factor for all-dementias,

Alzheimer’s Disease (AD), and Vascular Disease (VaD) in older adults

2) The role of frailty as possible effect modifier



Algorithm: 

-1.675 + 0.037 x age [years] + 0.094 x BMI [kg/m2] + 1.13 x impaired fasting glucose 
(IFG) or type 2 diabetes [yes = 1, no = 0] + 0.99 x aspartate transaminase (AST) to 
alanine transaminase (ALT) ratio – 0.013 x platelet [x 109/L] – 0.66 x albumin [g/dl]

Classification:

1) high probability of advanced fibrosis (F3-F4): NFS > 0.676, 

2) indeterminate probability of advanced fibrosis: -1.455 < NFS ≤ 0.676,

3) low probability of advanced fibrosis (F0-F2): NFS < -1.455

NAFLD fibrosis score (NFS)



• Weight loss (unintentional Weight loss >5kg in the last year) 

• Exhaustion (GDS Score ≥ 10 and negative answer to the question: “do you 
feel full of energy?”)

• Weakness (negative chair-stand test: inability to stand from a chair unaided 
and without using the arms)

• Slowness (time ≥ 7 seconds spent to walk 5 meters)

• Low activity (physical activity questionnaire: inactive or light physical 
activity ((no sweating) 2–4 h/wk)

Frailty defined for presence of 3 or more criteria

Characterization of frailty
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Methods

• Assessment of liver fibrosis (NAFLD Fibrosis Score -
NFS) 

• Screening for frailty (Fried’s criteria)

• Diagnosis of dementia disorders:
• DSM-III-R criteria for dementia syndrome
• the NINCDS/ADRDA criteria for possible and probable 

AD 
• the ICD-10 criteria for VaD

Statistical analysis:

Incidence rates of dementia for the F3-F4 NFS and each frailty 
components (number of events per 1000 person-years)

Cox proportional hazards models for time to new events of all-
dementias, AD, VaD

We verified the effect modifier of frailty status on the risk of all 
dementias, AD, and VaD due to NAFLD liver fibrosis

1,061



Results

Prevalence of NFS F3-F4: 15.66%

• Increased with age (65-69 years: 7.63%; 69-74 years: 11.04%; 75-
79 years: 17.54%; 80-84 years: 25.65%, test for trend odd ratio 
(OR) 1.65, 95% CI 1.39 to 1.95)

• Higher in men than in women (men: 18.46%, women: 12.02%, OR 
1.65, 95% CI 1.04 to 2.17)

• Associated to frailty independently by age (OR 1.96, 95% CI 1.07 to 
3.58) and sex (OR 2.99, 95% CI 1.66 to 5.38)





* Frailty condition defined according to Fried’s criteria

~ 5 times
higher

Incidence rates of all dementias in the NFS F3-F4 
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Conclusions

• The presence of liver fibrosis might be a potentially modifiable risk 
factor for vascular dementia in frail older adults

• Slowness followed by weakness and low activity had the highest 
incidence rate for all dementias in subjects with higher NFS

• These findings should encourage NFS assessment in older persons

• Randomized controlled trials are warranted to verify if strategies 
acting on frailty condition or potential underlying common 
mechanisms with liver fibrosis (e.g. inflammation, thrombosis) could 
reduce the dementia risk in people with liver fibrosis


