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Longitudinal data with associated time-to-event outcomes or informative dropout: are they the same thing?
Peter Diggle, Lancaster University Controlling for multiplicity in clinical trials

Many longitudinal studies record outcome data of two kinds on each subject: a time-sequence of measurements at pre-specified times; and a (possibly censored) survival time. In this expository talk, I will describe and illustrate approaches to modelling and analysing data of this kind. I will argue that the method of analysis will often depend on the primary scientific goal of the study, distinguishing between three such goals:
· modelling longitudinal measurements when some subjects drop out of the study prematurely

· modelling survival times, treating the longitudinal measurements as imperfectly measured, time-varying covariates

· understanding the joint behaviour of the two kinds of outcome.
Controlling for multiplicity in clinical trials

Jens Strodl Andersen, Senior Statistician, ALK-Abelló A/S.

Email: jst@dk.alk-abello.com
Multiple testing problems, or multiplicity, in clinical trials, i.e. increased probability of false significances arise in almost any trial. Basically multiplicity arises when two or more hypotheses are tested on the same data. This could be due to; comparison of several treatments, comparison of several doses, multiple end-points, and multiple tests of the same hypothesis variable etc. 

I will discuss two approaches to control multiplicity; controlling the “Family-wise Error Rate” (FWER) and controlling the “False Discovery Rate” (FDR). FWER control the probability of committing any type I error in the comparisons under simultaneous consideration. FDR control the expected proportion of errors among the rejected hypothesis. Pros and cons are reviewed and related to clinical trials.

As an example, large-scale hypothesis problems with many (often hundreds or even thousands) test statistics is discussed. These challenges are not uncommonly seen also due to new technologies generating high dimensional results. How to approach these high-correlation situations is discussed and related to relevant guidelines (ICH E9). 
The presentation will contain theory as well as examples and include software discussion.

Selected references

Benjamini, Y., Yekutieli Y. (2005) False discovery rate controlling confidence intervals for selected parameters. Journal of the American Statistical Association, 100,469, pp. 71-80.
Benjamini, Y. Hochberg Y. (1995) Controlling the false discovery rate – A practical and powerful approach to multiple testing. J Roy Stat Soc B Met 57 (1): 289-300 1995

Efron B. (2004) “Large-Scale simultaneous hypothesis testing: the choice of a null hypothesis”

Journal of the American Statistical Association,  99 pp. 96-104.
ICH E9: Statistical Principles for Clinical Trials

Dealing with censored data in linear and non-linear models
Wan Hui Ong Clausen and Birgitte Rønn, Novo Nordisk A/S

Censored data are often encountered in clinical trials, e.g. when pharmacokinetic (PK) and pharmacodynamic (PD) data below a threshold are not reported. The conventional naïve approach to deal with such data is either by treating them as missing values or by imputing an arbitrary fixed value. These methods result in biased estimates and often underestimated variances. By assuming that the censored data are normally distributed, the likelihood theory can be applied to obtain unbiased estimates for both linear and non-linear (mixed) effects model using proc nlmixed. However, extra programming work is necessary when dealing with models which cannot be expressed explicitly, e.g. PK models given by a system of differential equations. Application of the proposed methods on PK and PD data analysis will be given as examples.

Statistical validation of scales for measuring health related quality of life
Henrik Andersen1, Helle Rootzen1, Søren lophaven2
1 Informatics and Mathematical Modelling, Technical University of Denmark

2 Coloplast A/S

1. Introduction

The main declaration of quality of life is still the one stated by WHO in 1948: "a state of complete physical, mental and social well-being, and not merely the absence of disease". In current research it is common to look at quality of life as two different categories - health related quality of life (HRQOL) and Non-health related quality of life (Fayers and Machin, 2000).

HRQOL is concerning the current health status of a person. The definition is based on how well every individual person perceives chosen aspects of life, e.g. social or physical functioning. It can be relevant to measure quality of life for groups of people with a certain disease, elderly people or a representative sample of a population in order to have standard of comparison depending on the aim of the measurement.

Scales for measuring HRQOL can be generic, i.e. are designed to be relevant to anyone, or disease-targeted, which examine aspects of HRQOL that are of particular relevance to people with a specific condition. The aim of this abstract is to present statistical methods for scale validation, while applications of the methods will be given in the oral presentation. The applications include evaluations of HRQOL for ostomy patients, and patients with chronic wounds.

2. Statistical methods

Statistical models for scale validation are graphical models defined by assumptions concerning conditional independence (Figure 1). The scale consists of a number of items Y=(Y1,...,Yk), which [image: image1.jpg]Usual activities
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Figure 1. Graphical model illustrating a construct valid scale.

are used to measure the latent parameter ( through the total score S=( Y. The latent parameter depends on a number of covariates X=(X1,...,Xm). Figure 1 illustrates a construct valid scale with five items, showing that one requirement is that the scale is unidimensional, i.e. there is only one latent parameter, and consequently HRQOL is measured by a single value. In figure 1 all connections between items are going through the latent parameter. This illustrates that the items need to be conditionally independent (Yi ( Yj|(), i.e. independent given the latent parameter. This is referred to as local independence. The figure also shows that connections between covariates and items are going through the latent parameter, i.e. items and covariates have to be conditionally independent (Yi ( Xj|(). Such independence is referred to as no differential item functioning or no item bias.

2.1. The partial ( coefficient

Conditional independence is analysed by computing the partial ( coefficient, and testing the significance of this. The partial ( coefficient is a non-parametric rank correlation. In the following description we denote two ordinal variables by X and Y, whereas Z is a third variable. Furthermore, we have the following definitions:

concordance

if 
(xi-xj)(yi-yj)>0 and zi=zj
disconcordance
if 
(xi-xj)(yi-yj)<0 and zi=zj
tie 

if 
(xi-xj)(yi-yj)=0 and zi=zj
no comparison 
if 
zi(zj
which leads to
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where Cp is the number of comparisons with zi=zj  resulting in concordance and Dp is the number of comparisons with zi=zj  resulting in disconcordance.

Concordance exists if xi>xj and yi>yj or if xi<xj and yi<yj. This is a measure of positive correlation between X and Y. Disconcordance appears if xi<xj or yi<yj. This is a measure of negative correlation between X and Y. A tie gives no indication of correlation and is therefore disregarded.

An interpretation of ( is that it is a measure of a conditional correlation - it measures the correlation between X and Y given Z. The range of ( is between -1 and 1.

2.2. Analysis of the unidimensionality

The analysis of the dimension of the latent parameter is based on the

gDETECT approach (Kreiner and Christensen, 2003). gDETECT uses

the partial (-coefficients to generate a numerically value 

for all possible combinations of dimensions and set of items, which then can be used to evaluate the number of dimensions of the latent parameter. The gDETECT value is given by
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where di,j=1 when Yi and Yj are in the same dimension, and di,j =-1 when Yi and Yj are not in the same dimension. Thus, gDETECT measures the relationship between the difference in concordance and disconcordance summed over all i and j items and the total number of concordance and disconcordance for all i and j items. The gDETECT approach computes the value for all combinations of dimensions.

A good separation of items in dimensions has a large gDETECT value. The denominator is constant for all possible dimensions which implies a maximization of the numerator in order to the get the largest value. This is achieved by getting concordance for items in the same dimensions and disconcordance for items in different dimensions. A large number of disconcordance will at first make the numerator negative but the indicator variable di,j will change the sign again when items are in different dimensions. This will maximize the numerator for a good separation of items.

References
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Kreiner, S., Christensen, K.B., 2003. Graphical Rasch Models. 
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Estimating vaccine efficacy from small outbreaks

Tom Britton, Stockholm University

Let CV and C0 denote the number of cases among vaccinated and unvaccinated individuals, respectively, and let v be the proportion of individuals vaccinated. The quantity 
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is the most used estimator of the effectiveness of a vaccine to protect against infection. For a wide class of vaccine responses, a family of transmission models and three types of community settings, this paper investigates what ê actually estimates. It does so under the assumption that the community is large and the vaccination coverage is adequate to prevent major outbreaks of the infectious disease, so that only data on minor outbreaks are available. For a community of homogeneous individuals who mix uniformly, it is found that ê estimates a quantity with the interpretation of 1 - (mean susceptibility, per contact, of vaccines relative to unvaccinated individuals).  We provide a standard error for ê in this setting. For a community with some heterogeneity ê can be a very misleading estimator of the effectiveness of the vaccine. When individuals have inherent differences, ê estimates a quantity that depends also on the inherent susceptibilities of different types of individual and on the vaccination coverage for different types. For a community of households, ê estimates a quantity that depends on the rate of transmission within households and on the reduction in infectivity induced by the vaccine. In communities that are structured, into households or age-groups, it is possible that ê estimates a value that is negative even when the vaccine reduces both susceptibility and infectivity. 
(Joint work with Niels Becker)

Optimal designs which are efficient for lack of fit tests
Frank Miller, AstraZeneca R&D, Södertälje, Sweden

We have a dose-response relationship in mind, i.e. a regression model where an outcome variable depends on a dose. When assuming a certain regression model, an optimal design can be used to decide how many experiments have to be performed at which doses. One important example for an optimal design is a so-called D-optimal design. However, optimal designs have a drawback: It is often hard to get information about the question whether the assumed regression model was appropriate or if the truth is completely different.

A possibility is suggested to overcome this problem described above. We choose an optimal design out of a class of designs that makes it possible to test if the assumed regression model is appropriate, i.e. a lack of fit test can be performed.

This design approach is illustrated with a small experiment where the influence of the dosing of a fertilizer on the growth of cress is studied. Finally, we discuss which of these ideas could be used for the design of clinical studies investigating a dose-response relationship.

References:

Bischoff, W, Miller, F (2006): Optimal designs which are efficient for lack of fit tests. Annals of statistics. To appear. 

Bischoff, W, Miller, F (2006): For lack of fit tests highly efficient c-optimal designs. Journal of Statistical Planning and Inference. To appear.

Statistical approaches to analyse interval-censored data in a confirmatory trial
Margareta Puu, AstraZeneca
Interval-censored data are commonly encountered in clinical trials, where patients are seen at pre-scheduled visits but the event of interest may occur in between visits. Hence, the time of the event is only known to have occurred within an interval of time. 


If the time period between consecutive visits is short, we could replace the interval-censored observation by an exact failure time. For example, we could approximate the interval-censored observation by assuming the midpoint between two consecutive visits to be the exact failure time. This approach implies that well-known statistical methods developed for right-censored data can be used for the analysis. 


But how should we analyse data when the time periods between pre-scheduled visits increase? Methods developed for interval-censored data are to prefer from a statistical point of view, but these methods are associated with other issues. In this presentation, I will give a summary of some of the methods developed for the analysis of interval-censored data, and also discuss other issues related to the use of these methods in a confirmatory trial. 
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