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Research on Development of Statistical Metabolic Syndrome Simulator

Makoto ZusHI

Abstract

Metabolic syndrome consists of a cluster of cardiovascular disease (CVD) risk factors: abdominal obesity, hyperglycemia,
high blood pressure, and hyperlipidemia. Several definitions have been proposed. Estimating visceral fat accumulation is
important to identify individuals at high risk for CVD and many of the metabolic syndrome definitions treat waist
circumference as a diagnostic criterion. The Ministry of Health, Labor, and Welfare reported that the prevalence of metabolic
syndrome has risen to 10.7 million people in the 40 - 74 years old age group, pre-metabolic syndrome has risen to 9.4 million
people in Japan. However, the definition of metabolic syndrome varies among countries, medical evaluation is not unified, and
little information is available regarding the relation to the incidence of CVD. Further studies are therefore warranted.

The present study was performed to develop a metabolic syndrome simulator, to allow diagnosis of metabolic syndrome
corresponding to several diagnostic criteria based on the checkup results and to calculate prevalence rates. The simulator
allows determination of the changes in prevalence rate according to changes in the values of the diagnostic criteria. It may

provide useful information to guide health policies for the prevention of lifestyle-related diseases.
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Statistical Inference of Paired Count Data for the Safety
and Efficacy Assessment of Drugs

Mariko Sumi

Abstract

Purpose: In clinical trials where the endpoint is the count of a recurrent event over a specified observation period, we propose
simple methods for comparing the incidence rate of recurrent events between two different observation periods, e. g., the
baseline period and the treatment period.

Method: We assumed a Poisson distribution for event occurrence, and derived a conditional score test for the ratio of
incidence rates. We also derived methods for determination confidence interval and sample size determination. We examined
the validity of the proposed method using simulations, applied this method to data from an actual randomized controlled trial,
and performed comparisons with the paired-t test and Wilcoxon’s signed rank test.

Results and Conclusion: It was shown that the proposed methods could provide adequate power and expected coverage
probability of the true parameter value. The power of the proposed method was shown to be comparable or better than paired-
t test and Wilcoxon’s signed rank test.

keywords: paired count data, recurrent event, score test
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Statistical Method to Evaluate the Effects of Time-Dependent
Changes in Risk Factors on Survival Time

Naoki TomITA

Abstract

The effects of risk factors on the development of disease are usually assessed based on the baseline value of each risk factor
in cohort studies. However, such analysis has the potential limitation that the baseline values may not sufficiently explain the
development of a disease when the value of the risk factor changes markedly according to time. The Cox proportional hazards
model with time-dependent covariates is sometimes applied to analyze the data of cohort studies where the risk factors are
measured repeatedly. The repeated measurements are included as time-dependent covariates to consider the changes in risk
factors over time. However, the model assesses the risk of a disease according to the value of a risk factor at each time point,
but not the pattern of change. Here, we propose a model to assess the effects of risk factors on the development of disease in
terms of the baseline value and the rate of change (i.e., intercept and slope) assuming that the value of a risk factor changes
linearly according to time. The performance of our proposed model was compared with models that include only the baseline
value and time-dependent covariates by Monte-Carlo simulation.

keywords: Cohort study, time-dependent covariate, longitudinal data, failure time data, proportional hazard model
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A Mixture Model Combined with Proportional Odds Model
for Cure Rate Assessment based on Longitudinal Data

Ryoji NAKAMURA

Abstract

In clinical medicine, drugs are usually administered to control some response variable reflecting the patient’s disease state.
The response variable is scheduled to be observed at regular intervals to assess changes from baseline. Standard statistical
analysis procedures assume there is heterogeneity among patients’ profiles and the mean profile is meaningful. However, if
there are subject X time interactions, the mean profile is meaningless. To address this problem, Tango (1989) suggested a
mixture model. Furthermore, Taguchi (2008) incorporated a proportional odds model into Tango’s model to take both
covariate adjustments and the nature of “ordered” classes into account. For application, Taguchi considered an adjustment for
“sex” within the model, which consists of a mixture of three classes.

In this presentation, we reexamine Taguchi’s model by extending it with five latent classes and the “baseline value” as
covariates. The usefulness of the model was illustrated with data from a clinical trial.

keywords: clinical trials, longitudinal data, mixture distributions, proportional odds model, covariate
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Signal Detection of Adverse Events Using a Tree-based Scan Statistic

Kazuo YosHIDA

Abstract

In postmarketing surveillance of drugs, it is important to detect early wargnin signs of adverse drug effects. Some different
methods have been used in Europe and the USA for detecting such signals, but these methods tend to detect many false
positive signals because of multiple testing without multiplicity adjustments. Recently, to resolve this problem, Doi et al. (2007)
proposed a detection method using a scan statistics. However, existing methods can detect signals based on individual adverse
events separately. On the other hand, it is often reasonable to detect signals of similar adverse events as a group.

In this paper, we propose a new method applying the tree-based scan statistic proposed by Kulldorff et al. (2003) to signal
detection of adverse events. Real data from the FDA was used for illustration, and some simulation studies are discussed to
compare performance with conventional methods.

keywords: signal detection, Tree-Based Scan Statistic, MedDRA, Adverse Event Reporting System (AERS) data
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