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3. Timeline:
All the work on method development has already been performed. Manuscript

writing is also close to conclusion. The method will be applied to the *H NMR data
acquired at Imperial College London from the ARIC study, to showcase application of the



methodology to urine metabolic phenotypic data from a human cohort and exemplify
how it could be used to perform power analysis for large cohort studies.
4. Rationale:

Power analysis is very important in study design and interpretation, particularly
when study costs and exposure of human subjects to previously uncharacterized and
potentially harmful or less optimal procedures are an issue. Traditional methodologies for
power analysis are usually associated with univariate hypothesis testing and do not fully
account for major characteristics of omics data, including metabolic phenotyping, mainly
the multivariate nature and the dense between variable correlation networks present in the
measurements. This complicates sample size determination and power analysis for
metabolic phenotypic analysis.

5. Main Hypothesis/Study Questions:

The main aim of this work is to develop a flexible (compatible with multiple
statistical analysis methods and analytical chemistry platforms) computational framework
capable of providing meaningful estimates of power and guide metabolic phenotyping
study design.

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).

This is a computational method development study. However, it uses data from multiple
human and metabolic phenotypic studies to show its application.

The ARIC study data included:
Spot urine samples taken at visit 4 from 1861 individuals without prevalent diabetes or
end-stage renal disease

Brief method description:
The methodology can be decomposed in 4 aspects:

1) Obtain statistical models of preexisting data (pilot study data for e.g.),
incorporating information from each variable marginal distribution and their joint
distributions, from which we can obtain new samples with characteristics
matching the original dataset.

2) Introduction of a simulated effect size with a varying magnitude.

3) Repeated analysis of the generated datasets, with the desired statistical method, to
estimate distributions of true and false positives and negatives.

4) Visualization and analysis of these ratios and quantities derived from them (for
e.g., power, false discovery rate) on a variable by variable basis or globally to
infer overall power of the study:.
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