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3. Timeline: 

We expect that the manuscript will be prepared within six months from approval of the 

analysis plan. 

 

4. Rationale:  

Metabolomics is the systematic study of small molecule metabolites resulting from a host 

of cellular and physiologic processes(1). The metabolome is dynamic and sensitive to 



external stimuli and thus there may be considerable day-to-day variations that are 

separate from technical laboratory phenomenon or measurement error. However, the 

within-subject variance over time should be small compared with the between-subject 

variance in order to gain a reliable effect estimate from a single blood measurement, as 

most metabolomic studies have reported(2). It is surprising that there has been little 

documentation concerning the biological variance reliability associated with metabolomic 

biomarkers (2, 3). The proposed study is designed to investigate biological reliability of 

the human metabolome in fasting serum samples over a period of 4-6 week apart. Using a 

convenience subsample of 60 participants from the Atherosclerosis Risk in Communities 

(ARIC) Carotid MRI Study(4, 5), intraclass correlation coefficient (ICC)(6) for each of 

the detected metabolites is going to be calculated to estimate its biological reliability. 

This approach of reliability measurement has been successfully applied in several similar 

settings (7, 8). 

 
 

5. Main Hypothesis: 

Some parts of the human fasting serum metabolome (such as Amino Acids and Fatty 

Acids) are more reliable across the medium-term period than the other parts (such as 

Xenobiotics).  

 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 

1. The proposed study is designed to investigate biological reliability of the 

metabolome in fasting serum samples over a period of 4-6 weeks apart by using a 

random subsample of 60 participants from the Atherosclerosis Risk in 

Communities (ARIC) Carotid MRI Study. These participants will be assigned 

alternate IDs to ensure blinding of laboratory technicians. 

2. All analyses will be done separately for each metabolite across the 60 paired 

samples. For pairs having missing or below the detection limit values 

(missing/BDL values) in either sample <50% (i.e., <30 pairs), the value of this 

metabolite will be analyzed as continuous variable, where the missing/BDL 

values assigned the lowest detected value for that metabolite in all samples. For 

pairs having missing/BDL values in either sample between 50-80% (i.e., between 

30-48 pairs), the value of this metabolite will be analyzed as ordinal variable with 

three levels: 1) missing/DBL values, 2) detected values < the median; and 3) 

detected values ≥ the median. For pairs with missing/BDL values in either 

sample >80% (i.e., >48 pairs), the value of this metabolite will not be analyzed in 

this study.  

3. Repeated-measures analysis of variance (ANOVA) will be used to calculate the 

mean, total variance and between-person variance for each metabolite detected. 

ICCs (6), which is to estimate the biological reliability of metabolite, will be 



calculated to by dividing the between-person variance by the total variance (sum 

of between- and within-individual variances) (9).  

4. ICCs will be interpreted as >0.8, almost perfect; 0.61 to 0.8, substantial; 0.41-0.6, 

fair; <0.4, poor to slight (10).  

5. All statistical analyses will be performed in SAS version 9.2 (SAS Institute, Cary, 

NC). The level of statistical significance will be set at P<0.05 for two-sided 

testing.  
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