Biostat 578A  Evaluating Vaccine Efficacy
Winter Quarter, 2006
Time and Place:  
Tuesday and Thursday 1:00-2:20 PM

                                           HSB E216

Instructor: 
Peter Gilbert, PhD


Office:
 M2-C202 Fred Hutchinson Center 


(Office hours T/Th 2:30-3:30, Tuesday F-wing Biostatistics department, 


 Southwest corner office; Thursday H-wing 6th floor Biostatistics conference room)


Phone: 667-7299


E-mail: pgilbert@scharp.org
Course Description: 

This course will explore a variety of scientific/statistical issues in the design and analysis of clinical trials to test vaccines designed to protect against disease caused by an infectious pathogen. The instructor has worked in the field of HIV vaccine efficacy trials for ~10 years, including work on the design and analysis of the first two efficacy trials. These HIV vaccine efficacy trials and recently launched trials will be used as examples for much of the course. Vaccine studies for other infectious agents such as influenza and human papilloma virus will also be addressed. Students will gain knowledge of a number of scientific issues in infectious disease vaccine trials, and of several areas of statistical methodology used to address the scientific issues. A theme will be to explore statistical methods that both apply to the particular needs of infectious disease trials and that apply more generally to many application areas of biostatistics. Scientific/statistical issues to be addressed include:

        1) Study designs to evaluate different vaccine efficacy measures

        2) Case-cohort designs to evaluate immune responses as surrogate endpoints

        3) Causal inference methods to evaluate immune responses as surrogate endpoints

        4) Causal inference methods to study vaccine effects on endpoints only observed after
             infection (to address post-randomization selection bias)

        5) Methods for correcting for dependent censoring of biomarker endpoints in survival and

 longitudinal data analyses of laboratory markers such as HIV viral load

        6) Competing risks failure time methods to evaluate how vaccine efficacy depends on the

 genetic sequence of HIV 

        7) High-dimensional data hypothesis testing and regularized prediction methods for studying

             associations between HIV amino acids and phenotypes such as HIV viral load

Assignments will include reading articles and answering questions about a subset of them, conducting analyses of an HIV vaccine efficacy trial dataset, and preparing brief write-ups and occasional presentations of the data analyses. 

Email is used for communication regarding this course, and readings will be distributed via the website http://faculty.washington.edu/peterg/Vaccine2006.html 
Course format:

The course consists of 20 sessions.  Sessions will include:

· Lecture/discussion.  These sessions will consist of a presentation on biostatistics methodological issues in vaccine clinical trials, with discussion.  The presentations will be done by faculty, including guest faculty (4 guest lecturers). 

· Readings for the sessions will be assigned in advance, and students are expected to prepare to discuss the readings prior to class.  
· Discussion of data analyses of an HIV vaccine efficacy trial dataset. 
Course Requirements:

1. Class presentations/discussion. There are 3 assignments to analyze a vaccine trial dataset, and each student will present a data analysis during the course, or alternatively present on an independent methods project. 
2. Each week students will turn in a brief written discussion in response to a question posed pertaining to one of the articles assigned for reading (8 article discussions).

3. Class attendance and participation.  Students should come to the sessions prepared, and participate in the discussion.  The assigned readings should be read in advance and students should be able to discuss the material.

4. Examination.  There will be no examination.

Preparing a written critique of an assigned article

From the articles assigned for reading during a given week, the student will provide written discussion/answers to the question posed for one of the articles. This can be done in one or at most two pages. When the question asks to critique the article, evaluation criteria that can be used include the following:

· Significance: What is the main objective(s) of the article? What is its scientific importance? Does the research significantly contribute to scientific knowledge? Does the research have a significant impact on the practice of medicine or public health, or on the ways in which future studies are conducted?

· Approach: What methods (study design, statistical analysis, measurement tools) are used to address the objectives? What are the strengths and weaknesses of the methods? Are the statistical methods valid? Are the assumptions made by the statistical methods reasonable? Does the article include checks on the validity of the methods used?

· Innovation: How original is the research? Are new ideas, methods, or measurement tools proposed or used?

Preparing to present and discuss data analysis

The last two class sessions will be used for student presentations. For about 20 minutes, the student will present results from their data analysis, or their independent research related to the course material, which will often include graphics. There is flexibility in the presentation style, though generally 5-10 slides will be sufficient.
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	Day
	Date
	Topic
	Presenter
	Reading Assignment
	Assignment Due

	1
	T
	1/3
	Course Introduction

Overview of Scientific/Statistical Issues in Vaccine Efficacy Trials
	Gilbert
	Rida et al. 1994,
Hudgens et al. 2004,
Flynn et al. 2005,
Mehrotra et al. 2006,
http://www.iavi.org/
[IAVI Pipeline of Vaccine Candidates]
	

	2
	Th
	1/5
	Overview of Scientific/Statistical Issues in Vaccine Efficacy Trials
	Gilbert
	Halloran et al., 1997

	

	3
	T
	1/10
	Evaluating Vaccine Effects on Progression: Introduction and Merck/HVTN STEP trial
	Gilbert
	
	

	4
	Th
	1/12
	Evaluating Vaccine Effects on Progression: Dependent censoring by ART initiation
	Gilbert
	Gilbert et al. 2005

Gilbert et al. 2003
	Article discussion

	5
	T
	1/17
	Evaluating Vaccine Effects on Progression: Dependent censoring by ART and Merck STEP 502 Trial
	Gilbert
	Mehrotra et al. 2006
	

	6
	Th
	1/19
	Evaluating Different Aspects of Vaccine Efficacy and Vaccine Effectiveness
	Halloran
	Halloran et al. 1997
Halloran and Longini 2001
	Article discussion

	7
	T
	1/24
	Evaluating Vaccine Effects on Progression: Post-randomization selection bias
	Gilbert
	Frangakis and Rubin 2002

Gilbert, Bosch, Hudgens 2003
	Data analysis & discussion

	8
	Th
	1/26
	Guest Lecture on Stepped Wedge Trials (a kind of cluster randomized trial)
	Hughes
	Hussey and Hughes 2006
	Article discussion

	9
	T
	1/31
	Evaluating Vaccine Effects on Progression: Post-randomization selection bias
	Gilbert
	
	

	10
	Th
	2/2
	Sieve Analysis: How does VE depend on a low-dimensional HIV genotype?
	Gilbert
	Gilbert, Self, Ashby 1998
WHO-UNAIDS 2001
	Article discussion



	11
	T
	2/7
	Sieve Analysis: How does VE depend on a low-dimensional HIV genotype?
	Gilbert
	
	Data analysis & discussion

	12
	Th
	2/9
	Guest Lecture on Influenza vaccine trials
	Longini
	Longini et al. 2005
	Article discussion

	13
	T
	2/14
	Sieve Analysis: How does VE depend on a low-dimensional genotype? Competing risks failure time methods
	Gilbert
	Gilbert, McKeague, Sun 2006
	

	14
	Th
	2/16
	Sieve Analysis: How does VE depend on amino acid positions and changes [high-dimensional HIV genotype]
	Gilbert
	Gilbert, Wu, Jobes 2006
	Article discussion



	15
	T
	2/21
	Sieve Analysis: How does VE depend on amino acid positions and changes [high-dimensional HIV genotype]
	Gilbert
	
	Data analysis & discussion

	16
	Th
	2/23
	Immunological Correlates of Protection: Concepts and Approaches
	Gilbert
	Salk, Menke, Francis 1943
Gilbert et al. 2005
	

	17
	T
	2/28
	Immunological Correlates of Protection: Case-cohort designs and causal inference
	Gilbert
	Kulich and Lin 2004
Follmann 2006
	

	18
	Th
	3/2
	Guest Lecture, topic and date TBA
	Self
	
	

	19
	T
	3/7
	Student presentations
	
	
	

	20
	Th
	3/9
	Student presentations
	
	
	


