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Natural History of Metabolic Dysfunction-Associated Steatotic 

Liver Disease (MASLD)

 

Obesity & Insulin Resistance

High-Calorie Diet

Sedentary Behavior

Genetic Predisposition

Healthy Liver
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Hepatocellular 

Carcinoma

2.5-13%

By 2040: 
MASLD prevalence: 55% 
MASH-related cirrhosis: 91% Environmental 

chemicals



What are PFAS?

> 10,000 

chemicals

Exposure Sources

PFAS

Contaminated water

Nonstick cookware

Food packaging

Personal care products

Textiles (Outdoor Gear & 
Waterproof Clothing)

Resistant to 

degradation

Widely used in 

industrial applications

Detected in the 

blood of almost 

everyone in the U.S



Hepatic Injury

Lin et al., 2010 (PFOA)

Gleason et al., 2015 (PFOS)

Costello et al., 2022 (PFOA, PFOS, PFNA)

Steatosis and Inflammation

Jin et al., 2020 (PFOS, PFHxS)

Zhang et al., 2023 (PFHxS)

Wu et al., 2023 (PFOA, PFNA)

Dyslipidemia

Schlezinger et al., 2021 (PFOA)

Averina et al., 2021 (PFNA, PFDA) 

Metabolic Dysfunction

Fleisch et al., 2017 (PFOA, PFOS, PFNA, PFHxS, PFDeA)

Rosen et al., 2022 (PFNA, PFOS)

Cancer

Goodrich et al., 2022 (PFOS)

What do we know?

Hepatic Effects of PFAS Exposure



Mechanisms are unknown
• Pathways and metabolism cascades
• Cell-specific impact
• Changes in cell-cell communication

Available experimental models
• Animal models do not recapitulate 

human disease
• Human studies require years of follow-up
• 2D in vitro models only use single cell types 

in self-assembled monolayers

Data integration
• Current studies do not integrate in vitro 

or in vivo datasets with human data

Hepatic Effects of PFAS Exposure

Current Knowledge Gaps 
and Limitations



Biomedical Research Projects

Project 1: Mechanisms of PFAS Hepatotoxicity

Project 2: PFAS-induced MASLD in Youth

Environmental Engineering Research Projects

Project 3: Fate and Transport of PFAS

Project 4: PFAS Remediation and Treatment



In Vitro Study: Multi-donor 3D Human Liver Spheroids
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Quality Control

• Macroscopic observation (spheroid formation) 
• Microtissue size
• Immunohistochemistry markers
• Cytokines
• Metabolites

• Liver enzymes



Cytotoxicity 
Assessment 

In Vitro Study: Previous PFAS toxicological studies



In Vitro Study:

P42ES036506 

P30ES007048

Lucy Golden, PhD

PI -Project 1

Ana Maretti-Mira, PhD

Co-I – Project 1

Matthew Salomon, PhD

Co-I – Project 1 and 

DMAC

PFAS impact in Liver Spheroids



Golden-Mason & Salomon et al. Environment International  2025 (PMID: 40914107)

In Vitro Study: Mechanisms of PFAS disruption of lipid metabolism



In Vitro Study: Pro-oncogenic mechanisms of PFAS

Golden-Mason & Salomon et al. Environment International  2025 (PMID: 40914107)



In Vitro Study: Immunosuppressive and Cell-Cell Communication Effects

Golden-Mason & Salomon et al. Environment International  2025 (PMID: 40914107)



Baumert & Maretti-Mira et al. Communications Medicine 2025 (PMID: 41162609)

Brittney Baumert, PhD
Postdoctoral Scholar

USC

Translational Study: Mechanisms underlying PFHpA-associated MASLD

Lida Chatzi, MD, PhD
ShARP Director
PI – Project 2

PFAS



Translational Study: Human Study

Teen-Longitudinal Assessment of Bariatric Surgery (LABS) cohort
N=186

Age: 17.1 years

Sex: female (76.3%)

Race: white (72%)

Parental income: < $75k (77.4%)

Baumert & Maretti-Mira et al. Communications Medicine 2025 (PMID: 41162609)



Translational Study: In Vitro Study

Baumert & Maretti-Mira et al. Communications Medicine 2025 (PMID: 41162609)



Translational Study: Integration of In Vitro and Human Datasets

19 metabolites

6 proteins

Baumert & Maretti-Mira et al. Communications Medicine 2025 (PMID: 41162609)



Using Latent Unknown Clustering (LUCID), we 
identified subgroups of adolescents with 
increased risk of MASLD

Translational Study: Extrapolation of In Vitro-Human Data Integration

David Conti, PhD
DMAC Lead 

Baumert & Maretti-Mira et al. Communications Medicine 2025 (PMID: 41162609)



PFAS Mixture
equal amounts of
PFOA, PFOS, PFNA

PFHxS, PFHpA

Final 
Concentration

20µM

Exposure Time
Short: 1 week
Long: 2 weeks

Removal
PFAS mix: 1 week
Recovery: 1 week

In Progress & Next Steps:

PFAS Mixture
plasma ratios of

PFOS, PFOA, PFNA
PFHxS, PFHpA
(56:18:6:18:1)

Final 
Concentrations
20nM and 80nM

Exposure Time
1 week
3 weeks

Single PFAS
PFOS, PFOA, PFNA

PFHxS, PFHpA

Final 
Concentrations
20nM and 80nM

Exposure Time

1 week
3 weeks

Emerging PFAS
6:2FTSA, PFHpS, 

TFA

Dose-response 
Concentrations

0.02-20µM

Exposure Time

1 week
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Questions?
sharpcenter.usc.edu

Website

@uscsharp

Instagram

linkedin.com/company
/sharpcenter

LinkedIn

Ana Maretti-Garcia, MS, PhD

marettim@usc.edu
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