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NAFLD and NASH

• NAFLD (non-alcoholic fatty liver disease) is defined 
by excessive hepatic fat accumulation (steatosis) in 
>5% of hepatocytes

• can be diagnosed by many non-invasive methods such as 
transient elastography

• NASH (non-alcoholic steatohepatitis) is defined by 
the presence of steatosis, fibrosis, ballooning and 
inflammation  

• has to be diagnosed by liver biopsy



NAFLD as a multisystem disease and immuno-
metabolic pathway in pathogenesis

Byrne CD, Targher G. J Hepatol 2015;62:S47–64



Adjusted prevalence of NAFLD by age group and sex



HIV per se contributes to the development of NAFLD along with other, “traditional” risk 

factors.

Guaraldi G. et al. S129-S135, AIDS 2017

NAFLD in HIV
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Targher G, et al. Obesity 2008; 16(6):1394–9



Geriatric syndromes 

and frailty

MM

Cancers

Lipodystrophy and 

obesity

Moon S-S, et al.  Endocrine. 2012;42(2):423–9. 

The presence of NAFLD was significantly 

associated with increased odds of 

osteoporotic fracture among men (odds 

ratio 2.53; 95% confidence interval 1.26–

5.07; P 0.009) after controlling for 

potential confounders. 

Li M, et al. J Clin Endocrinol Metab. 

2012;97(6):2033–8. 
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Objective

• The objective of the study was to investigate the
contribution of steatosis and liver fibrosis to frailty
alone and in association in PLWH for optimization
of the description of biological age

• To investigate the association between liver
steatosis and fibrosis and chronological age



Methods 

• Consecutive patients attending Modena HIV Metabolic Clinic in 
2018 who underwent: 

• liver stiffness measurement (LSM) and 
• associated controlled attenuation parameter (CAP) by 

transient elastography

• Liver steatosis was diagnosed by CAP as follows: 
• S0 (no steatosis; CAP<248 dB/m), 
• S1 (mild steatosis; 248≥ CAP<268 dB/m)
• S2 (moderate steatosis; 269≥ CAP<280 dB/m)
• S3 (severe steatosis; CAP≥ 280 dB/m)

• Liver fibrosis was diagnosed by LSM as follows: 
• F0-F1 (mild fibrosis, LSM<7.1 kPa), 
• F2-F3 (significant fibrosis, 7.1>LSM<13)
• F4 (cirrhosis, LSM>13 kPa)

• Severe NAFLD was defined as the contemporary presence of liver 
steatosis (CAP≥248) and significant liver fibrosis or cirrhosis (stage 
>F2)



Frailty is a state of vulnerability to stressors and a proxy of 
biological age, independent of chronological age

Frailty 

(assessed by 

72-item Frailty 

index)
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(7)Frailty index cut-offs:

• fit <0.25,

• frail 0.25-0.30

• most frail >0.30

* FI was coded with the value of 1 when a deficit was present and 0 when absent.



Results
Study population

N 420

Age, years, mean (SD) 53.94 (±7.95) 

Males, % 75%

BMI, kg/m2, mean (SD) 24.5 (±4.35)

Diabetes mellitus (%) 19.8% 

Current CD4 cell count, μL, 

median (IQR)

714 (IQR=519.25-889)

Undetectable HIV-VL 98.5%

HCV prevalence (%) 13%

HBV prevalence (%) 1.43%

Severe NAFLD (%) 13%



Results
Prevalence of NAFLD by age

Prevalence of severe NAFLD by age

Prevalence of fibrosis by age



Results 
Association between steatosis and FI groups



Results 
Association between steatosis and FI groups



Results 
Steatosis and significant fibrosis alone predict frailty



Results 
Severe NAFLD (steatosis + fibrosis) predicts frailty



Discussion

• This is the first study that assessed the relationship 
between frailty and NAFLD even in general 
population.

• Our results imply that not only severe NAFLD, but 
even steatosis alone increases the risk of being frail.

• The limited knowledge regarding NAFLD in HIV is a 
true EMERGENCY.



A progressive increase in fat mass and a loss of ASM with aging were significantly associated 

with incident NAFLD. This association was more prominent in non-obese subjects.

Future research



Conclusion

• Liver steatosis and significant fibrosis alone and in 
association are strong predictors of frailty in PLWH.

• Proper identification and management of this 
condition is a major task for clinical geriatricians and 
hepatologists.

• Further research in HIV should be focused on the 
relationship between sarcopenia (as the substrate 
measure of frailty)  and NAFLD.



Thank you for your attention!

Questions?


