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Abstract: Pooling biospecimens, a well accepted sampling strategy in biomedical research, can be applied to reduce the cost of studying biomarkers. In some cases, even if the cost of measuring a single assay is not a major restriction in the evaluation of biomarkers, pooling is shown to be a powerful design that increases efficiency of estimation and/or testing based on data with incomplete observations due to the instruments’ limit of detection. Pooled assays commonly have less probability of being below a limit of detection (LOD) than measurements of un-pooled assays (Vexler et al, 2006; Mumford et al, 2006). However, there are situations when the pooling design strongly aggravates the detection limit problem. Moreover, there is not a straightforward solution to reconstructing statistical characteristics of individual assays based on pooled data. We propose and examine a cost-efficient hybrid design that involves taking a sample of both pooled and un-pooled data in an optimal proportion in order to efficiently estimate the unknown parameters of the biomarker distribution based on data subject to LOD. We demonstrate that this design can be utilized to estimate and account for measurement error, without the need to collect validation data or repeated measurements. The approach for combining pooled and un-pooled data yields to the unexpected conclusion that the simple design based on un-pooled assays plus just one pooled assay is very efficient and can be recommended for practical use. We evaluate the utility of this design using the ROC curve, a function of the mean and variance.






