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In Memoriam of Victor DeGruttola

This talk is an overview of our previous work on the inference for linear and non-linear
mixed effects models with censored response. These models have an immediate application
in the analysis of longitudinal biomarkers such as HIV viral load, that are subject to
censoring below the limit of detection.

In a parametric framework, the computation of the maximum and restricted maximum
likelihood for linear and non-linear mixed effects models with censored response is frus-
trated by the double integral in the likelihood over the random effects and over the
censored response. Several approaches are available, including multiple imputation of the
censored values (Fitzgerald, Vaida, and DeGruttola, 2002), and exact calculation of the
maximum likelihood estimator using the EM algorithm. For the latter, we discuss two
approaches: a Monte Carlo EM algorithm (Vaida, Fitzgerald and DeGruttola, 2007), and
a closed-form EM (Vaida and Liu, 2009), that relies on formulas involving the mean and
variance of the truncated multinormal distribution. A wide class of mixed effects models
is considered, including the Laird-Ware model, and extensions to different structures for
the variance components, heteroscedastic and autocorrelated errors, and multilevel mod-
els. We apply the methodology to two case studies from our own biostatistical practice,
involving the analysis of longitudinal HIV viral load in two HIV studies.
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