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Ancillary Study 202 “Apolipoprotein AI with and without apolipoprotein C-III: associations with subclinical and clinical cardiovascular disease and diabetes”

	Order
	Variable
	Variable Description

	1
	idno
	Participant ID Number

	2
	c3tot1
	Total apolipoprotein C-III (mg/dL)

	3
	aitot1
	Total apolipoprotein A-I (HDL) (mg/dL)

	4
	ai_min1
	Apolipoprotein A-I (HDL) without apoC-III (mg/dL)

	5
	ai_plus1
	Apolipoprotein A-I (HDL) with apoC-III (mg/dL)

	6
	ldlb1
	Total apolipoprotein B-LDL (mg/dL)

	7
	ldlb_min1
	Apolipoprotein B-LDL without apoC-III (mg/dL)

	8
	ldlb_plus1
	Apolipoprotein B-LDL with apoC-III (mg/dL)

	9
	vldlb1
	Total apolipoprotein B-VLDL (mg/dL)

	10
	vldlb_min1
	Apolipoprotein B-VLDL without apoC-III (mg/dL)

	11
	vldlb_plus1
	Apolipoprotein B-VLDL with apoC-III (mg/dL)

	12
	vldlc31
	Apolipoprotein C-III in VLDL (mg/dL)

	13
	vldl_chol1
	Cholesterol in VLDL (mg/dL)

	14
	lhdl_chol1
	Cholesterol in LDL + HDL (mg/dL)


Apolipoprotein Measurements

Apolipoproteins were measured in baseline plasma samples from 5,796 MESA participants (1,000 participants were randomly excluded by the MESA Steering Committee to preserve sample volume, and an additional 18 participants had insufficient sample volume for analyses). Samples were frozen at -80° C and thawed prior to apolipoprotein measurement in 2014. All assays were performed in the laboratory of Dr. Frank Sacks at the Harvard T.H. Chan School of Public Health.

Total apolipoprotein C-III (apoC-III) and apolipoprotein A-I (apoA-I) measures were obtained in the full dataset. Apo B measures, apoC-III in VLDL, and cholesterol concentrations in VLDL and in HDL and LDL (combined) were obtained in a case-cohort of 2,104 participants. 

Concentrations of apoC-III were measured in whole plasma by sandwich ELISA using polyclonal antibodies (Academy Biomedical Company, Houston, TX). Whole plasma was then fractionated into lipoproteins containing apoC-III and those deficient of apoC-III by immuno-affinity separation, and apoA-I was assayed in the two subfractions via sandwich ELISA to obtain measurements of apoA-I with and without apoC-III. Total apoA-I was calculated as the sum of the two apoA-I fractions. To isolate VLDL, whole plasma was centrifuged to float VLDL and sediment LDL, HDL, and soluble proteins.  VLDL was collected by careful aspiration of recorded liquid volume. The VLDL sample was analyzed for cholesterol by fluorescent enzymatic assay and for apoB and apoC-III by sandwich ELISA.  VLDL was then fractionated into lipoproteins containing apoC-III and those deficient of apoC-III by immuno-affinity separation, and apoB was assayed in the two subfractions via sandwich ELISA to obtain measurements of apoB in VLDL with and without apoC-III.  Similarly, the sedimented LDL, HDL, and soluble proteins fraction was measured for cholesterol using enzymatic assay.  This was also fractionated into lipoproteins containing apoC-III and those deficient of apoC-III by immuno-affinity separation, and apoB was assayed in the two subfractions via sandwich ELISA to obtain measurements of apoB in LDL with and without apoC-III. Each sample was measured in duplicate, and laboratory personnel were blinded to case status. The within-run average CVs for each measurement are given in the table on page 3.

To account for moderate variation in apolipoprotein levels by batch, values of each apolipoprotein and cholesterol measure were recalibrated to represent the average distribution across batches according to methods developed by Rosner et al.1 Log-transformed apolipoprotein variables were regressed on batch and age (continuous) as well as other variables associated with apolipoprotein levels (sex, race/ethnicity, study site, smoking status [never/former/current], alcohol intake [never/former/current], income (<$25,000/year, $25,000 - $49,999/year, $50,000 – 74,999/year, >=$75,000/year), and BMI [continuous]) using linear regression models. The back-transformed measures are included in this dataset.

Values below the limit of detection were set to missing (numbers for each variable are given in the table on page 3). One participant with missing values for all variables (ID 7012381) was excluded, resulting in a total of 5,795 participants in the final dataset.

Notes for Analysis

It is recommended that the cutpoints provided in the table below be used to exclude implausibly low values prior to analysis. We have no specific recommendations for the exclusion of high outliers.
	Variable
	Average within-run CV%
	N below limit of detection
	Recommended cutpoints for exclusion of implausibly low values

	
	
	
	

	C3tot
	4%
	2
	<=1.0 mg/dL

	AItot
	(sum of AI_min and AI_plus)
	 
	

	AI_min
	5%
	2
	<=20.0 mg/dL

	AI_plus
	8%
	9
	<=1.0 mg/dL

	ldlB
	(sum  of  ldlB_min and  ldlB_plus)
	 
	

	ldlB_min
	6%
	3
	<=10 mg/dL

	ldlB_plus
	13%
	3
	<=0.1 mg/dL

	vldlB
	(sum of  vldlB_min and  vldlB_plus)
	 
	

	vldlB_min
	6%
	0
	<=0.05 mg/dL

	vldlB_plus
	14%
	0
	<=0.01 mg/dL

	vldlC3
	5%
	4
	<=0.001 mg/dL

	vldl_chol
	1%
	0
	<=0.5 mg/dL

	lhdl_chol
	3%
	0
	<=30 mg/dL


Because concentrations of total apoA-I, apoB-LDL, and apoB-VLDL are the sum of the fractions with and without apoC-III, we recommend simultaneously adjusting for the two fractions when treating them as exposures (e.g., including both apoA-I with and without apoC-III in the same multivariable model) and adjusting for the complementary fraction in analyses treating them as outcomes (e.g., adjusting for apoA-I without apoC-III when modeling apoA-I with apoC-III as the outcome variable).
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