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• What are HIV specific risk factors?
• What does EACS guidelines recommend?
• NAFLD vs. MAFLD in HIV - implications of terminology change
• Liver steatosis and liver fibrosis progression in PLWH
• What is the role of ART in NAFLD natural history?

• Treatment for NAFLD/MAFLD/NASH
• Conclusions



Before we start…

The study participants had no prior history of
atherosclerotic cardiovascular disease and had
comorbidities and laboratory values (including cholesterol
and triglyceride levels) consistent with low to moderate
CVD risk — a population that would not normally be
advised to take statins.

(…)

At its most recent meeting, the board recommended that
the study should be stopped early because the statin was
already showing a clear benefit. Participants who took
pitavastatin had a 35% lower risk for major
cardiovascular events, making it unethical to keep some
participants on the placebo.



NAFLD as a multisystemic state involved in immuno-metabolic 
pathways of cardiometabolic and endocrine conditions 

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





EASL–EASD–EASO CPG NAFLD. J Hepatol 2016

• Liver biopsy is essential for the diagnosis of NASH
• Clinical, biochemical or imaging measures cannot distinguish NASH

from steatosis

Recommendations
NASH has to be diagnosed by a liver biopsy showing 
steatosis, hepatocyte ballooning and lobular inflammation A 1

NASH: a histological diagnosis

Steatosis
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Non-invasive tests
X
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NAFLD 
(non-alcoholic fatty liver disease)

MALFD 
(metabolic associated fa9y liver disease)

N

Eslam M. JHepatol.2020;73(1):202-209 

NAFLD vs. MAFLD
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Prognosis of MAFLD vs. NAFLD and implications for a nomenclature change

Wong VW, Lazarus JV.. J Hepatol. 2021;75(6):1267-1270.



Pelusi S, NAVIGATORE-Lombardia Network. Liver Int. 2023. 
doi: 10.1111/liv.15577. 

Metabolic dysfunction and not just fatty liver associated with HCC

• 2611 Italian patients cured of 
chronic HCV infection with 
direct antiviral agents and 
advanced liver fibrosis, 
without HBV/HIV, 
transplantation and negative 
for hepatocellular carcinoma 
(HCC) history

• Age 61.4 ± 11.8 years
• 63.9% males
• Median follow-up 34 (24–

40 months). 



Sirbelli A, poster 615, CROI 2023



Kim D, J Hepatol. 2021;75(6):1284-1291. 



Implications for redefining fatty liver disease from a patient perspective
• For patients, policy makers, health 

planners, donors, and non-
hepatologists, the new acronym 
MAFLD is clear, squarely placing the 
disease as a manifestation of 
metabolic dysfunction and improving 
understanding at a public health and 
patient level.

• The authors from representative 
patient groups are supportive of this 
change, particularly as the new 
acronym is meaningful to all citizens as 
well as governments and policy 
makers, and, above all, is devoid of 
any stigma. Shiha G et al, Lancet Gastroenterol Hepatol  2020 
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NAFLD in HIV

1. Younossi. J Hepatol. 2019;70:531. 2. Cervo. Curr HIV/AICS Rep. 2020;17:601. 
3. Pembroke. J Hepatol. 2017;67:801-808. 4. Kabbany. Am J Hepatol. 2017;112:581.

NAFLD is frequent in people living with HIV in absence of viral hepatitis coinfection
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GENERAL RECCOMENDATIONS 
• General population-based screening for NAFLD is not advised  
• High-risk individuals, such as those with T2DM, medically complicated obesity, family history of 

cirrhosis, or more than mild alcohol consumption, should be screened for advanced fibrosis  
• All patients with hepatic steatosis or clinically suspected NAFLD based on the presence of obesity and 

metabolic risk factors should undergo primary risk assessment with FIB-4  
• In patients with pre-DM, T2DM, or 2 or more metabolic risk factors (or imaging evidence of hepatic 

steatosis) primary risk assessment with FIB-4 should be repeated every 1–2 years

PLWH are not identified as the population at risk!!!



Guaraldi G. Hepatology 2020
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• 1511 HIV mono-infected paLents: 54.7% lean

• Prevalence of NAFLD and liver fibrosis in lean paLents were 13.9% and 5.5%, respecLvely. 

• NAFLD affected 24% lean vs. 59% overweight/obese paLents (p<0.001)



Almost 70% of PLWH with NAFLD with fibrosis are 
frail.

NAFLD with fibrosis predicts frailty three times better than
multimorbidity.

NAFLD with fibrosis as a multisystemic construct exceeds the
construct of multimorbidity, defined as sum of single co-
morbidities.
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Male, 56 years

HIV history
- CDC A
- Nadir CD4 = 296 c/𝛍L 
- HIV duration: 13 years
- Current CD4 = 1285 c/𝛍L
- CD4/CD8 = 1.7

HIV therapy
- DTG/3TC + MVC
- Exposure to d-drugs: NO

Anthropometrics and lifestyles
- BMI = 27 kg/m2

- Waist = 94 cm
- No lipodystrophy
- Moderate physical activity
- Diet: 2100 Kcal
- Daily protein intake: 107g

Male, 56 years

HIV history
- CDC A
- CD4 nadir = 342 c/𝛍L 
- HIV duration: 14 years
- Current CD4 = 651 c/𝛍L 
- CD4/CD8 = 0.76

HIV therapy
- DTG/3TC
- Exposure to d-drugs: NO

Anthropometrics and lifestyles
- BMI = 38.8 kg/m2

- Waist = 128 cm
- Central adiposity
- Moderate physical activity
- Diet: 2050 Kcal
- Daily protein intake: 77g



Male, 56 years

Co-morbidiGes 

- Hypertension
- Dyslipidaemia
- NAFLD

Geriatric assessment and 
PROs

- Frailty index = 0.03
- Quality of life = 84.7%
- Self-rated health = 9/10

Male, 56 years

Co-morbidities 

- Hypertension
- Dyslipidaemia
- Diabetes mellitus
- Obesity
- NAFLD

Geriatric assessment and 
PROs

- Frailty index = 0.26
- Quality of life = 100%
- Self-rated health = 10/10



AST = 30
ALT = 26
Obesity, diabetes

FIB-4 = 0.98
NFS = 0.344

FIB-4 = 1.45
NFS = 2Stiffness = 4.8 kPa

(F0F1 fibrosis)
CAP = 298 dB/m
(severe steatosis)

Stiffness = 17 kPa
(F4 – cirrhosis)
CAP = 364 dB/m
(severe steatosis)

AST = 20
ALT = 21
Dyslipidaemia, HTN 

Management
- ASCVD 6.6%
- Weight loss

Management
- Referral to 

Hepatology 
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Objective: to characterize MAFLD in comparison to NAFLD and to determine 
prevalence and predictors of both conditions in PWH

• 1947 PWH analysed
• Prevalence of overweight and diabetes 

was 49.5% and 23.4%.

• 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.

Guaraldi G et al. CROI 2022 P.521 – cross sectional

From NAFLD to MAFLD: implications of change in terminology in PWH



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

• Longer cme 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.

Guaraldi G et al. CROI 2022 P.521 – cross sectional

From NAFLD to MAFLD: implications of change in terminology in PWH
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NAFLD MAFLD with BMI >25 kg/m2

MAFLD with diabetes Lean MAFLD

Milic J, poster 522 CROI 2022

The pathway of NAFLD vs MAFLD toward significant fibrosis 





Sex differences in MAFLD and liver fibrosis progression

Kalawi D, poster 611, CROI 2023



Milic J, ICAR 2022

NAFLD and MAFLD prevalence according to CV risk, 
subclinical CVD and MACE





MENU

• Definitions
• Why MAFLD would be more suitable?
• NAFLD/MAFLD in HIV

• What are HIV specific risk factors?
• What does EACS guidelines recommend?
• NAFLD vs. MAFLD in HIV - implications of terminology change
• Liver steatosis and liver fibrosis progression in PLWH
• What is the role of ART in NAFLD natural history?

• Treatment for NAFLD/MAFLD/NASH
• Conclusions



Effect of ART on steatosis progression?



Effect of ART on liver fibrosis progression?

Lahiri C, poster 610, CROI 2023 Guaraldi G, poster 617, CROI 2023

• 257 WWH (123 INSTI, 134 Control) were included. 
• Overall, mean age was 50 years (SD 8), BMI was 32 (8) kg/m2, CD4 

count was 796 (305) cells/mm3.

• A total of 1183 PWH were included.
• Median age 52.9 years, 77% males, BMI was 24.1 

kg/m2, median duration since HIV diagnosis 18 
years).
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We strongly advocate for the scientific community to include this group as a sub-
population within studies.

Guaraldi G Hepatology 2020

Potential drug-drug interactions between selected antiretrovirals 
and drugs to treat NASH



41

FDA requires improvement of fibrosis without worsening of NASH or vice versa. 
Steatosis per se it is not an approvable end point

NASH Agents in clinical development for the general population



Treatments for other conditions with favourable/limited success in 
NAFLD/NASH reduction

AASLD Practice Guidance on the 
clinical assessment and 
management of nonalcoholic 
fatty liver disease. Hepatology 
77(5):p 1797-18352023. 



43Guaraldi G Hepatology 2020

NAFLD/NASH studies in PWH



Take home messages 

• MAFLD (vs. NAFLD) might be more suitable to stra9fy pa9ents at higher risk for 
hepa9c and extra-hepa9c outcomes.
• HIV infec9on in an important (although not always recognized) risk factor for 

NAFLD/MAFLD/NASH.
• The highest risk of liver fibrosis progression is observed in PWLH with MAFLD 

with BMI >25.
• Sex differences should be considered and assessed in the natural history of 

NAFLD/MAFLD/NASH in PLWH.
• Role of ART od liver steatosis and liver fibrosis progression remains unclear.
• There is s9ll no approved treatment for NAFLD/MAFLD/NASH, but a few clinical 

trials have promising results.
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