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	Order
	Variable
	Variable Description
	Value Labels

	1
	idno
	MESA Participant ID
	

	2
	tmao1
	Exam 1: Plasma TMAO levels in µmol /L
	

	3
	choline1
	Exam 1: Plasma choline levels in µmol /L
	

	4
	betaine1
	Exam 1: Plasma betaine levels in µmol /L
	

	5
	carnitine1
	Exam 1: Plasma carnitine levels in µmol /L
	

	6
	btyrbtn1
	Exam 1: Plasma butyrobetaine levels in µmol /L
	

	7
	crtnbtn1
	Exam 1: Plasma crotonobetaine levels in µmol /L
	

	8
	tmao4
	Exam 4: Plasma TMAO levels in µmol /L
	

	9
	choline4
	Exam 4: Plasma choline levels in µmol /L
	

	10
	betaine4
	Exam 4: Plasma betaine levels in µmol /L
	

	11
	carnitine4
	Exam 4: Plasma carnitine levels in µmol /L
	

	12
	btyrbtn4
	Exam 4: Plasma butyrobetaine levels in µmol /L
	

	13
	crtnbtn4
	Exam 4: Plasma crotonobetaine levels in µmol /L
	


Background

Plasma trimethylamine-N-oxide (TMAO) is a gut microbiota generated metabolite of L-carnitine, a nutrient almost exclusively abundant in red meat, and phosphatidylcholine (lecithin), a nutrient present in a variety of animal source foods. Its synthesis from dietary precursors is influenced by habitual diet (e.g., a usual omnivore vs. vegan diet), host physiology (via hepatic flavin mono-oxygenase [FMO3] expression), and microbiome composition and function. TMAO is atherogenic and thrombogenic in animal models and in vitro. Yet, population studies of TMAO and cardiovascular events and mortality were conducted in patients with prevalent cardiometabolic and renal diseases and lacked socioeconomic and lifestyle data, raising the likelihood of selection bias and residual confounding. Additionally, these studies only assessed a single measure of TMAO at baseline, but plasma TMAO levels are known to change over time due to changes in diet, microbial composition, and renal clearance. To address these research gaps, this ancillary study aimed to: 1) investigate the independent relationships of serial measures of plasma TMAO with longitudinal onset and progression of subclinical CVD; 2) investigate the independent relationships of serial measures of plasma TMAO with incident CVD events; 3) investigate the independent relationships of serial measures of plasma TMAO with total mortality.
Methods

Plasma TMAO concentrations were measured at the Cleveland Clinic Lerner Research Institute using stored frozen (−80˚C) fasting blood samples collected at MESA baseline (2000–02) and exam 4 (2005–07). TMAO was quantified by investigators blinded to sample outcome using a stable-isotope dilution assay coupled with high-performance liquid chromatography, with online electrospray ionization tandem mass spectrometry on a Shimadzu 8050 or 8060 mass spectrometer.


(Z. Wang et al., 2014) ADDIN EN.CITE  Laboratory coefficients of variation were <6%.
Recommendations

Use time-varying serial measures of these metabolites when possible (rather than just baseline measures)
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