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                    Abstract
Non-alcoholic fatty liver disease (NAFLD), the most common form of liver disease, affects over 30% of the US population. Our group and others have previously demonstrated that low-level environmental pollutant exposures were associated with increased odds ratios for unexplained alanine aminotransferase (ALT) elevation, a surrogate biomarker for NAFLD, in the adult National Health and Nutrition Examination Survey (NHANES). However, recently, more sensitive and lower ALT cutoffs have been proposed. The objective of this observational study is to utilize these ALT cutoffs to determine new associations between environmental chemicals and the surrogate NAFLD biomarker. Adult NHANES 2003–2004 participants without viral hepatitis, hemochromatosis, or alcoholic liver disease were analyzed in this cross-sectional study. ALT elevation was defined as > 30 IU/L in men and > 19 IU/L in women. Odds ratios adjusted for potential confounders for ALT elevation were determined across exposure quartiles for 17 pollutant subclasses comprised of 111 individual pollutants. The overall prevalence of ALT elevation was 37.6%. Heavy metal and organochlorine insecticide subclasses were associated with dose-dependent increased adjusted odds ratios for ALT elevation of 1.6 (95% CI 1.2–2.3) and 3.5 (95% CI 2.3–5.5) respectively, for the highest vs. lowest exposure quartiles (ptrend < 0.01). Within these subclasses, increasing whole blood levels of lead and mercury, and lipid-adjusted serum levels of dieldrin, and the chlordane metabolites, heptachlor epoxide, and trans-nonachlor, were associated with increased odds ratios for ALT elevation. In conclusion, organochlorine insecticide, lead, and mercury exposures were associated with ALT elevation and suspected NAFLD in adult NHANES 2003–2004.
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	ALT:
	
                    Alanine aminotransferase

                  
	BMI:
	
                    Body mass index

                  
	CI:
	
                    Confidence intervals

                  
	DDE:
	
                    Dichlorodiphenyldichloroethylene

                  
	DDT:
	
                    Dichlorodiphenyltrichloroethane

                  
	EGFR:
	
                    Epidermal growth factor receptor

                  
	HOMA-IR:
	
                    Homeostasis model assessment of insulin resistance

                  
	LLOD:
	
                    Lower limit of detection

                  
	MeHg:
	
                    Methylmercury

                  
	NAFLD:
	
                    Non-alcoholic fatty liver disease

                  
	NASH:
	
                    Non-alcoholic steatohepatitis

                  
	NCHS:
	
                    National Center for Health Statistics

                  
	NHANES:
	
                    National Health and Nutrition Examination Survey

                  
	OR:
	
                    Odds ratio

                  
	PBDEs:
	
                    Polybrominated diphenyl ethers

                  
	PCBs:
	
                    Polychlorinated biphenyls

                  
	PCDDs:
	
                    Polychlorinated dibenzo-p-dioxins

                  
	PCDFs:
	
                    Polychlorinated dibenzofurans

                  
	PFCs:
	
                    Perfluorinated compounds

                  
	PIR:
	
                    Poverty income ratio

                  
	TASH:
	
                    Toxicant-associated steatohepatitis
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