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Background

• Metabolic associated fatty liver disease (MAFLD) has been recently proposed 
as a new concept to describe non-alcoholic fatty liver disease (NAFLD), based 
on positive diagnostic criteria rather than exclusionary ones. 

• The ongoing debate regarding NAFLD/MAFLD construct has not yet reached 
HIV arena. 

• Our objective was to characterize MAFLD in comparison to NAFLD and to 
determine prevalence and predictors of both conditions in people with HIV 
(PWH).



Methods
• A cross-sectional study of two

prospective cohorts (Modena HIV
Metabolic Clinic and LIVEHIV Montreal)
comprising PWH that were screened for
fatty liver disease (FLD).

• FLD was defined as controlled
attenuation parameter of ≥248 dB/m.

• NAFLD was defined as FLD in absence
of significant alcohol intake and HBV or
HCV co-infection.

• Significant liver fibrosis was defined as
liver stiffness ≥7.1 kPa.

• MAFLD was defined as the presence of
FLD and at least one of the criteria
shown in the Figure.



Results
• We included 1947 PWH. Mean age

54 years, 74% males, median HIV
duration 21 years, median current
CD4 703, 98% with undetectable
HIV viral load.

• Prevalence of overweight and
diabetes was 23.4% and 49.5%.

Proportions of PWH with NAFLD, MAFLD and 
NAFLD/MAFLD overlap.

• NAFLD was diagnosed in 618/1714
(36.1%) PWH, after excluding PWH
with significant alcohol intake
(1.8%), HBV (1.2%), HCV (9.2%).

• MAFLD was diagnosed in 648
(33.3%) PWH.



Results • Liver fibrosis was 
associated with 
MAFLD with 
diabetes or BMI>25 
kg/m2.

• Longer time since 
HIV diagnosis was 
associated with lean 
MAFLD and MAFLD 
with BMI >25 kg/m2.

• Male sex, higher 
CD4 cell count and 
triglycerides were 
associated with 
NAFLD/MAFLD 
overlap.



Conclusions

• PWH displayed a substantial overlap between NAFLD and MAFLD,
but those with MAFLD and diabetes or overweight/obesity had
higher risk of significant liver fibrosis.

• Both HIV-related and metabolic variables were independent
predictors of NAFLD/MAFLD.

• Change of terminology may help to prioritize PWH requiring
surveillance and interventions for the management of FLD and
associated liver fibrosis.
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Background

• Metabolic associated fatty liver disease (MAFLD) has been recently proposed
as a new concept to describe non-alcoholic fatty liver disease (NAFLD), based
on positive diagnostic criteria rather than exclusionary ones.

• The ongoing debate regarding NAFLD and MAFLD should consider risk of
progression of fatty liver disease (FLD).

• We aimed to describe transition of NAFLD and MAFLD states towards
significant fibrosis in people with HIV (PWH).



Methods
• A longitudinal study of two prospective cohorts (Modena HIV
Metabolic Clinic and LIVEHIV Montreal) of PWH.

• FLD was assessed at least twice with controlled attenuation
parameter (CAP ≥248 dB/m) by transient elastography

• Significant liver fibrosis was defined as liver stiffness ≥7.1 kPa.

Statistical analysis
• A continuous-time multi-state 

Markov model was used.

• The probabilities to switch from 
one state to another were 
modelled according to an 
exponential distribution for 
time-to-event data, considering 
censored follow-up times.

• The events were the transitions 
between the states.



Results
• A total of 888 PWH were screened for FLD, with a mean follow-up of 2 years,

mean age 54.4 years, 77% males.

• At the first visit, after excluding PWH with alcohol intake and viral co-infections,
prevalence of NAFLD was 42.9% (285/664).

• The overall prevalence of the MAFLD was 34.3% (305/888):
• MAFLD with BMI≥25 kg/m2 was present in 244 (27.5%),
• MAFLD with diabetes in 86 (9.7%)
• lean MAFLD in 33 (3.7%).
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MAFLD with diabetes Lean MAFLD



Key findings

• The highest risk of MAFLD progression -
PWH with MAFLD with BMI >25 kg/m2.

• The highest risk of fibrosis progression -
PWH with MAFLD with BMI >25 kg/m2.

• The highest probability of MAFLD 
reversibility – PWH with lean MAFLD.

• The highest probability of fibrosis 
reversibility – PWH with diabetes.

Conclusions
• Use of Markov models depicts 

dynamic changes of FLD with or 
without fibrosis over time. 

• MAFLD categories offer the possibility 
to stratify PWH at highest risk of 
hepatic and extra-hepatic adverse 
outcomes.
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• The number of older adults with HIV is growing but data about this population
are still scarce and mainly focused on comorbidity instead of on physical
function and frailty.

• Frailty has a paramount importance because it has been related with worse
clinical prognosis (morbidity, falls and death) but with a chance of success if
detected.

• Different tools can be used to screen frailty but none of them have been
developed specifically for the people with HIV.

• Our objective was to develop a screening tool to discriminate frailty in older
adults with HIV in a simple way in the daily practice.

BACKGROUND

OBJECTIVE



• Prospective multicenter longitudinal cohort: the FUNCFRAIL Study.
• Patients 50 or over with HIV were included.
• We recorded sociodemographic data, HIV infection-related data, comorbidities,

and frailty, defined according to Fried's criteria.
• Multivariate logistic regression model was performed for those variables found

to be associated with frailty in the univariate analyses to determine which were
independently associated with frailty to estimate the predictive score
(FUNCFRAIL Score). Frailty was treated as a binary variable: frailty vs
prefrailty/robust.

• Discrimination for frailty prediction was estimated using the area under the
ROC curve.

METHODS



RESULTS 798 participants with the following main
characteristics at the time of inclussion



RESULTS

SCORE (points)

• Age 65 or over [+2]

• Polypharmacy [+2]

• Diabetes [+1]

• Albumin < 4 g/L [+2]

• Falls [+1]

• Not being satisfied with

his/her life [+1]

• Not living alone or with a 

partner [+2]



Conclusions

• The FUNCFRAIL Score is a simple tool to be used in daily clinical 

practice for frailty screening in older adults with HIV













HIV e il tempo

1. McArthur JC et al. Ann Neurol 2010;67:699–714; 2. Nguyen ML et al. 18th IAC. Vienna, Austria 2010. Abstract WEAB0105;
3. Freiberg MS et al. JAMA Intern Med 2013;173:614–622; 4. Brown TT et al. AIDS 2006;20:2165–2174; 
5. Towner WJ et al. JAIDS 2012;60:321–327; 6. Lucas GM et al. Clin Infect Dis 2014;59:e96–e138

Cancer2

Bone disease4

Kidney disease6

Neurological 
impairments1

CVD3

Liver disease5

CVD, cardiovascular disease



Glasby J. Health and Social Care, University of Birmingham

Sick -> disabled -> frail





2
3
4
5
6
7
8
9

10
Cardiovascolare/metabolico

Osteoporosi

Funzionalità renale

Funzionalità epatica

Benessere generale/complessivo

Salute sessuale

Serenità

Assenza di isolamento

Interesse per il benessere e
pianificazione del futuro

Assenza di fatigue/burden

Valutazione: Mario Rossi del 22.12.2020

Condizione ideale Mario Rossi (data)


