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Aims

ÁCancer Biostatistics Workshop Introduction.

Á Issues of the experiment design of biomedical

research ïadaptive, Bayesian.

ÁP-value, type I error, FDR and methods of

multiple comparison.

ÁTopics of the high-dimensional data experiment

including the assessment of the quality control.

ÁTools of the visualization.



Series One:

What You Probably Donôt Know About Biostatistics

January 18th - Yu Shyr, PhD

ñThe Science of Doing Science ïBiostatisticsò

February 15th ïDan Ayers, MS

ñSkittles, An Ounce of Measurement, and Intentional 

Scienceò

March 21stïAyumi Shintani, MPH, PhD

ñIntroduction to Power and Sample Size Estimationò



Series Two:

Essentials of Efficient Experimental Design

April 18th - Tatsuki Koyama, PhD

ñPhase II Clinical Trialsò

May 16th - Leena Choi, PhD

ñAdaptive Designs in Dose-Finding (Phase I) Studies: 

A Bayesian Approachò

June 20th - Fei Ye, PhD

ñPhase III Clinical Trialsò



Series Three:

High-Dimensional Data

August 15th - Chun Li, PhD

ñGenome-wide Association Analysis for the Shanghai 

Breast Cancer Studyò

September 19th - Irene Feurer, PhD

ñAn Introduction to Principal Component Analysis and 

Data Reduction Methodologiesò

October 17th - Ming Li, PhD

ñStatistical Analysis Strategies for MALDI-TOF and 

Shotgun Proteomics Dataò



Special Topics:

Observational Data and Epidemiology

November 21st - Ayumi Shintani, MPH, PhD

ñIntroduction to Observational Study Designò

~~---~-----------~---~~

Please call 6-2502 or e-mail shaun.m.haskins@vanderbilt.edu

if you have any questions or feedback.



Á in vitro ï cell lines

Á in vivo ï animal models

Á Clinical Trials ï Phase I, II, III, IV

Á Cohort Study ï Prospective, Retrospective

Á Case-Control Study ï Nested Case-Control

Type of the Biomedical Studies



Á Primary objective of the study

Á Primary hypothesis of the study

Á Primary endpoint of the study

Á How many groups? How many time points?

Á Preliminary data

Experiment Design



Adaptive trial design refers to a clinical trial methodology that

allows trial design modifications to be made after patients have

been enrolled in a study, without compromising the scientific

method. In order to maintain the integrity of the trial, these

modifications should be clearly defined in the protocol. When

designed well, an adaptive trial empowers sponsors to respond to

data collected during the trial. This is achieved by re-focusing the

trial in a way that maximizes the impact of each subjectôs

contribution.

Examples of adaptive trial designs include dropping a treatment

arm, modifying the sample size, balancing treatment assignments

using adaptive randomization or simply stopping a study early for

success or failure.

Adaptive Experiment Design



Two Stage Design

One of the primary objectives of a phase II clinical trial of a

new drug or regimen is to determine whether it has sufficient

biological activity against the disease under study to warrant

more extensive development. Several two-stage Phase II

designs will be discussed here ï

Gehan, 

Fleming, 

Simonôs Optimal, 

Simonsôs Minimax,

Balanced Design



Gehan Design

Gehanôs(1961) design is the oldest design. It is a two-

stage design for estimating the response rate but providing

for early termination if the drug shows insufficient antitumor

activity. The design is most commonly used with a first

stage of 14 patients. If no responses (completed response

or partial response) are observed, the trial is terminated.

The rationale for stopping is that if the true response

probability were at least 20%, at least one response

would very likely have been observed in the first 14

patients. If no responses are seen, it is unlikely that the

true response probability is at least 20%.



If at least one response is observed in the first 14 patients,

then a second stage of accrual is carried out to obtain an

estimate of the response rate. The number of patients to

accrue in the second stage depends upon the number of

responses observed in the first stage and upon the

precision desired for the final estimate of response rate. If

the first stage consists of 14 patients, the second stage will

consist of between one and 11 patients if a standard error of

10% is desired. The second stage will consist of between 45

and 86 patients if a standard error of 5% is desired.



Simonôs Optimal Design

The optimal two-stage designs (Simon, 1989) are optimal in

the sense that the expected sample size is minimized if the

regimen has low activity subject to constraints upon the size

of the type I (a) and type II (b) errors.

Example of Simonôs Optimal Design:

Clinical uninteresting level  =   5% response rate,

Clinical interesting level      = 20% response rate,

type I error (a) = 0.05 

type II error (b)   = 0.20 or Power = 0.80 (Power = 1 ïtype II error).

Stage I Reject drug if response rate ¢0/10 

Stage II Reject drug if response rate ¢3/29



Frequentist versus Bayesians

Â Frequentists:  Ŭand ɓerrors

Â Bayesians:  

Â Quantify designs with other properties

Â General philosophy

ÂStart with prior information (ñprior distributionò)

ÂObserve data (ñlikelihood functionò)

ÂCombine prior and data to get ñposteriorò 

distribution

ÂMake inferences based on posterior



Bayesian inference

Â No p-values and confidence intervals

Â From the posterior distribution: 

Â Posterior probabilities

Â Prediction intervals

Â Credible intervals

Â Bayesian designs

Â Can look at data as often as you like (!)

Â Use information as it accumulates

ÂMake ñwhat if?ò calculations

Â Helps decide whether to stop now or not


