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Nonalcoholic fatty liver disease (NAFLD) is a spectrum of disorders characterized
by macrovesicular hepatic steatosis occuring in the absence of significant alcohol
consumption

NAFLD is the hepatic expression of insulin resistance

NAFLD  - Definition



NAFLD  - Definition



Fibrosis and  NAFLD  outcomes

All Cause Mortality Liver-related Mortality

Dulai et al, Hepatology 2017



Questions for Clinicians

1. Whether the patient has NAFLD

2. Whether the patient is likely to have underlying NASH

3. Whether the patient has any fibrosis

4. Whether the patient has any advanced fibrosis?
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Proportion of patients with and without obesity/diabetes in those with nonalcoholic fatty liver disease (NAFLD),
elevated alanine aminotransferase (ALT), fibrosis-4 (FIB-4) > 1.30 and liver stiffness measurement (LSM) > 10 kPa

G. Sebastiani HIV Medicine 2019

EASL/EACS 

Application of Guidelines in HIV



EASL/EACS diagnostic algorithm applied

to 1534 HIVmonoinfected patients

G. Sebastiani HIV Medicine 2019



NAFLD pathogenesis in HIV infected patients



HIV and risk of NAFLD/NASH

Lemoine M & Ingiliz P, Clin Res Hep Gastr 2012



NAFLD in HIV: Patogenesi
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Genetic and  NAFLD

Modified from Petta S et al, WJG 2016
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Genetic and  NAFLD  in  HIV

117 HIV-positive patients on cART, with Steatosis evaluated by CAP 

No genetic parameters risk factors for hepatic steatosis



NAFLD prevalence in HIV infected persons



Two-fold  higher  chance  of  liver  

steatosis  with  HIV

Pacheco A. et al, IAC 2018



The Epidemic of NAFLD in HIV

Verna  et al, Lancet Gastr Hep 2017



The  burden of  

liver steatosis in  HIV



OBJECTIVE: To identify the prevalence and risk factors of nonalcoholic fatty liver disease (NAFLD),
nonalcoholic steatohepatitis (NASH) and fibrosis in HIV-monoinfected patients.

DESIGN : Systematic review and meta-analysis.

Prevalence of NAFLD/NASH in HIV+:

a meta-analysis



Maurice, AIDS 2017
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NAFLD  IN  HIV

Maurice, AIDS 2017
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Mazzola G., Cervo A., Gioè C., Colletti P., Quartararo P., Trizzino M., 

Mililli D., De Luca A., Mazzola S., Petta S., Cascio A.

Prevalenza di NAFLD in una coorte di pazienti 

con infezione da HIV:

fattori di rischio ed inaspettato ruolo protettivo di

Atazanavir e Darunavir

sulla progressione della fibrosi epatica 



OBIETTIVI DELLO STUDIO

• Valutare la prevalenza di NAFLD e di fibrosi epatica nei pazienti
con infezione da HIV seguiti presso il nostro ambulatorio

• Valutare i fattori di rischio ad esse correlati

Studio osservazionale di coorte prospettico
Gennaio – Giugno 2018

U.O.C. Malattie infettive Policlinico Palermo

Mazzola G. et al.



• Arruolamento previo consenso informato

• Esecuzione di FibroScan

• Prelievo di sangue per test genetico

• Raccolta dati clinici

• Analisi statistica

Steatosi : CAP ≥ 248db/m

Steatosi Severa : CAP ≥ 285db/m

Fibrosi : TE ≥ 7.1 kPa

Cirrosi : TE ≥ 13 kPa

Analisi univariata e multivariata tramite 
regressione logistica

Polimorfismi PNPLA3

Metodo dello studio

Mazzola G. et al.



598 pazienti con HIV

473 pazienti mono-infetti HIV

412 pazienti mono-infetti HIV 

senza consumo alcolico

Coinfezione HCV-HBV (n=124) 
Epatite autoimmune (n=1)

Consumo alcolico significativo         
> 21g/die (n=33)

Misure di TE non attendibili            
IQR > 30% (n=28)

Flow-chart: selezione dei 
partecipanti allo studio

Mazzola G. et al.

440 pazienti mono-infetti HIV 

senza consumo alcolico



Non NAFLD
57%

NAFLD
43%

La prevalenza di NAFLD nella nostra popolazione è del 43% (176/412 pz);

la prevalenza di NAFLD severa è del 25% (102/412 pz).

Non NAFLD
57%

NAFLD
18%

NAFLD severa
25%

Risultati

Mazzola G. et al.



La prevalenza di fibrosi epatica nella nostra coorte è del 14% (59/412 pz)

La prevalenza di fibrosi epatica nei pazienti HIV con steatosi è del 23% (40/176 pz)

No NAFLD- No Fibrosi
53%

No NAFLD - Fibrosi
4%

NAFLD + fibrosi
10%

NAFLD - No fibrosi
33%

La prevalenza di cirrosi epatica è del 2% (8 pz, di cui 6 con NAFLD)

NAFLD

NAFLD con fibrosi

23%

Risultati

Mazzola G. et al.



NAFLD  IN  HIV - Comparison Study
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NAFLD  IN  HIV - Comparison Study
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NAFLD and increased rate of obesity in HIV 

infected persons



Increased rate of obesity in 
HIV infected persons

Crum-Cianflone, PLoSONE 2010



Studio longitudinale osservazionale con 412 pazienti arruolati tra il 2013 e il 2017:

significativi valori di CAP più elevati e maggiore aumento di peso nei pazienti in trattamento
con INI rispetto ai pazienti trattati con PI o NNRTI

Increased rate of obesity in 
HIV infected persons



Fatty liver in lipodystrophy



Metabolic abnormalities in CGL vs. obesity. Individuals with CGL have a muscular appearance with prominent
veins, hepatomegaly and occasional heart muscle hypertrophy. The complete lack of adipose tissue results in
low leptin and adiponectin levels, high triglycerides and severe insulin resistance. They initially develop hepatic
steatosis that progresses rapidly to NASH and liver fibrosis.

Fatty liver in lipodystrophy



Fatty liver in lipodystrophy



CONCLUSIONS

NAFLD affects 1 in 4 lean patients living with HIV mono-infection. Investigations for NAFLD should be proposed in
older patients with dyslipidemia and elevated ALT, even if normoweight.

CID 13 Aprile 2020



CID 2017 set 15



Disposition of the study patients

Abbreviations: EFV, efavirenz; HCV, hepatitis C virus; NAFLD, nonalcoholic fatty liver disease; RAL, raltegravir.

EFV



A, Median (Q1–Q3) controlled attenuation parameter (CAP)
values by treatment group during follow-up (solid lines,
raltegravir group; dashed lines, efavirenz group). P values show
comparisons between treatment groups.

B, Comparison of median changes in CAP values. Boxplots
represent the median of the difference in CAP value between
baseline and week 48.

Changes in CAP values



NAFLD and cardiovascular risk in HIV infected 

persons



Non Alcoholic Fatty Liver Disease and Significant Liver

Fibrosis Increase cardiovascular risk in HIV

mono-infected patients

Mazzola G, Cervo A, Gioé G, Quartararo P, Milic J, De Luca A, Trizzino M,
Mazzola S, Colletti P, Petta S, Sebastiani G, Guaraldi G, Cascio A





The aim of this study was
to assess the impact of NAFLD and liver fibrosis 

on cardiovascular risk in PLWH

Aim



Study Design

▪ Retrospective study of three prospectively maintained cohorts of HIV-infected
patients:

• “Liver Pathologies and HIV in Palermo” (LHIVPa) cohort
• “Modena HIV Metabolic Clinic” (MHMC) cohort
• “Liver Diseases in HIV” (LIVEHIV) cohort in Montreal

▪ All patients underwent Transient Elastography.

▪ Data on demographic, clinical, biochemical and HIV-related characteristics
were collected within at least 3 months from the TE measurement.



▪ NAFLD and significant liver fibrosis were defined as controlled attenuation
parameter (CAP) ≥ 288 dB/m and as liver stiffness measurement (LSM) > 7
kPa, respectively.

▪ Cardiovascular risk was assessed with Atherosclerotic Cardiovascular
Disease (ASCVD) Risk Estimator, according to the American College of
Cardiology/AHA in patients aged 40 – 75 years, and categorized as:

• low < 5%,
• borderline 5 – 7.4%,
• intermediate 7.5 – 19.9%
• high ≥ 20%

▪ Patients with previous cardiovascular events were considered as high risk,
regardless of age and ASCVD Risk score.

Methods



Statistical  Analysis

▪ Univariable analysis by outcome status (cardiovascular risk
classes) using t-test and Fisher’s exact test for continuous and
categorical variables, respectively

▪ Multivariable analysis using adjusted logistic regression



1655 Patients
from the LHIVPa Cohort, LIVEHIV Cohort

and MHMC Cohort

HBV/HCV co-infections
or other liver diseases

Alcohol abuse

Unreliable TE examination

941 HIV mono-infected patients

Non Available ASCVD Risk score or 
patients < 40years and >75 years without

previous cardiovascular event

Flow-chart



941 HIV mono-infected patients (mean age 53 years, 74% males, 98% on ART) were included 

45%

13%

28%

14%

ASCVD risk

LOW  <5%

BORDERLINE 5-7.4 %

INTERMEDIATE 7.5 - 19.9%

HIGH > 20%

Results



Results

Characteristics of the whole study population by ASCVD risk classes

390 (92)

27 (7)

6 (1)

114 (98)

13 (10)

1 (1)

238 (91)

17 (6)

5 (2)

124 (95)

4 (3)

2 (2)



Prevalence of NAFLD and significant liver fibrosis was 20% and 17%, respectively 

20%

80%

NAFLD

NAFLD

NO NAFLD

17%

83%

FIBROSIS

FIBROSIS

NO FIBROSIS

Results



Univariable and multivariable analysis by outcome, i.e. 10 years CVD risk, in the overall study  population

Univariable Multivariable

OR 95% CIs P value aOR 95% CIs P value

NAFLD (CAP ≥ 288 dB/m)
1.86 1.34-2.60 < 0.01 1.77 1.16-2.69 < 0.001

Liver Fibrosis LSM ≥ 7.1 kPa
1.66 1.69-2.37 < 0.01 1.54 0.97-2.44 0.06

BMI > 25 Kg/m2 1.79 1.36-2.35 < 0.01 1.79 1.34-2.41 < 0.001

Nadir CD4 < 200/mmc 1.40 1.07-1.84 0.01295 1.21 0.9-1.60 0.19

Active IVDU 1.55 1.06-2.27 0.01925 0.82 0.64-1.50 0.93

Duration HIV (years) - - < 0.001 1.04 1.03-1.06 < 0.001

NAFLD: LiverFibrosis 0.49 0.23-1.07 0.07

Results







Conclusions
In conclusion, this study on a large cohort of women and age-matched men with histological diagnosis of
NAFLD shows that menopausal status increases the risk of fibrosis severity. These data were supported
and reinforced by our findings in overfed zebrafish with experimental steatosis. These results, which need
validation in other NAFLD settings, suggest that a more intensive management should be planned for
females with NAFLD in pre- and early menopause.





➢ Current guidelines recommend early initiation of cART that is less likely
to induce insulin resistance, mitochondrial dysfunction and dyslipidemia.

➢ In contrast, as a result of increasing life expectancy in good health, this
population will adopt the more traditional risk factors for NAFLD/NASH
( lifestyles ).

➢ HIV-treating physicians should be aware of the etiology, pathogenesis
and treatment of NAFLD/ NASH in order to identify and treat the patients
at risk ( screening )

Conclusions 




