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Course Description

This course is designed to give students an overview of theory and practice of clinical trials. This includes the principles underlying planning, management, and implementation of clinical trials, the application of statistical methods used in the analysis of data from clinical trials, and the interpretation of results.  In addition, other topics will include clinical trial protocols, funding proposals, publications, and federal regulations.  Special topics in experimental design and analysis may be included according to class interest.

Pre-requisites

PBHL 5013 Biostatistics I.  Exceptions to pre-requisites can be waived by the course director.

Course Objectives:  By the end of the course, the student will be able to:
1. Select appropriate questions to be answered in clinical trials including techniques for literature review. (Maps to Departmental Objective 1)

2. Analyze strengths and weaknesses of different clinical trial designs. (Maps to Departmental Objectives 1 and 5)

3. Apply methods for determining sample size. (Maps to Departmental Objectives 2,4 and 3)

4. Analyze issues related to the recruitment of study participants. (Maps to Departmental Objectives 2 and 3)

5. Explain procedures for data collection, quality control, and monitoring response variables. (Maps to Departmental Objectives 2 and 3)

6. Explain the regulatory requirements related to subject safety and data documentation of safety monitoring, interim analysis for subject safety, reporting adverse events, assuring protocol adherence, and data integrity. (Maps to Departmental Objectives 3 and 5)

7. Identify important characteristics of instruments for measurement of outcomes in clinical trials. (Maps to Departmental Objectives 1, 2 and 3)

8. Discuss issues related to adherence monitoring, intervention fidelity, and missing data. (Maps to Departmental Objectives 2, 3 and 4)

9. Explain publication requirements for reporting clinical trials. (Maps to Departmental Objectives 1, 3 and 5)

10. Interpret the results of clinical trials. (Maps to Departmental Objectives 1 and 5)
Biostatistics Departmental Objectives

1. Evaluate the research question(s) and recommend the appropriate experimental design and statistical analysis techniques.  Grounded in the basics of statistical theory, the student will determine the types of data needed (discrete or continuous), the best way to acquire the data (sampling and sample design), the most appropriate analysis techniques (classical inference, nonparametric, and/or statistical modeling) and the best way to report results (tables, graphs, and appropriate statistics).

2. Determine the best way to collect and store data.  With a fundamental knowledge of data management techniques, students will be able to work with all types of data including the large and intricate federal and state databases often used by public health researchers.

3. Perform basic data analysis and modeling.  A concentration in biostatistics provides the student with skills to do descriptive and inferential analysis and the ability to work with Masters and Ph.D. biostatisticians on more complex analysis projects.

4. Assist with the technical programming required.  Students will have hands on experience with popular statistical programs such as SAS and SPSS and be able to use them in future projects.  More importantly, students in the program will have the statistical foundation to provide full time programmers with the algorithms needed for more complex design and analysis projects.

5. Apply their skills and experience as health policy analysts, researchers and statisticians in academic, consulting, clinical, industrial and public sector careers.

Course Topics

Introduction

· History of clinical trials

· Ethics of clinical trials

· Regulatory issues

· Study protocols

· Institutional Review Boards

· Scientific Review Committees

Basic Concepts of Clinical Trials

· Prospective and retrospective studies

· Intervention

· Response variables

· Study population

· Classification of a clinical trials:  Phase I, II, and III

· Single-center and multi-center trials

· Informed consent

· Compliance

· Recruitment

· Roles of the biostatistician and clinical researcher

· Data issues

Basic Statistical Concepts

· Statistical background
· Estimation and hypothesis testing

· Bias

· Data types and endpoints

· Randomization methods

· Patient Selection

· Stratification

· Efficacy

· Toxicity

· Control groups

· Blinding

· Monitoring and early termination

· Power

· Equivalence

· Cut points

· Multiple endpoints

· Covariates and Adjustment

· Censoring
· Baseline assessment

· Assessing and reporting adverse events

· Trial close-out

Statistical and Computer Methods for Design and Analysis

· Basic Study Designs

· Group and parallel group designs

· Randomized controlled studies

· Nonrandomized concurrent control studies

· Cross-over design

· Sequential designs

· Random and mixed-effects models

· Univariate and multivariate analysis methods  (Brief introduction to)
· Categorical analysis

· Survival analysis

· Repeated measures analysis

· Logistic regression

Intent-to-treat and per-protocol analyses

Missing data

Phase I Trials

· Sample size
· Dose escalation

· Maximum tolerated dose estimation

Phase II Trials

· Sample size

· Two-stage designs

· Randomized phase II

· Monitoring

· Early termination

Phase III Trials

· Sample size

· Group-sequential designs

· Monitoring

· Early termination

Special Topics

· Meta-analysis

· Quality of Life

· Bayesian Methods in Clinical Trials

· Adaptive designs

· Impact of gene expression arrays

· Reporting and interpretation: manuscripts

· Software for clinical trial design
Required Course Materials

1. Clinical Trials: A methodological Perspective 2nd ed., 2005, Steven Piantadosi, John Wiley & Sons.  (ISBN: 0-471-72781-4)
2. SAS statistical software.  (Available in 1st floor COPH computer lab)
General References

1. Fundamentals of clinical Trials.  Lawrence M. Friedman, David L. DeMets, Curt D. Furberg.  Springer-Verlag New York, Incorporated. 1998.

2. Clinical Trials:  A practical Approach, 1996, Stuart J. Pocock, John Wiley & Sons

3. Design and Analysis of Clinical Trials, 2003, Shein-Chung Chow and Jen-pei Liu, John Wiley & Sons

4. Design and Analysis of Clinical Experiments, 1986, Joseph L. Fleiss, John Wiley & Sons.

Assignments and Grading

Midterm                
 40%

Final exam           
 40%
Class Presentation       10%
Other assignments 
10%

Grading Policies

Testing materials will be weighted (using the scale above) and the final grade will be assigned as follows:

  ≥ 90 A
80-89 B

70-79 C

60-69 D
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College of Public Health Policies

Attendance

Students are expected to be diligent in the pursuit of their studies and in their class attendance. Students have the responsibility of making arrangements satisfactory to the instructor regarding all absences. Such arrangements should be made prior to the absence if possible. Policies of making up work missed as a result of absence are at the discretion of the instructor, and students should inform themselves at the beginning of each semester concerning the policies of their instructors.

Students with a disability

It is the policy of the UAMS College of Public Health to accommodate students with disabilities pursuant to federal law, state law, and the University’s commitment to equal educational opportunities. Any student with a documented disability who needs accommodation should request to meet with the course instructor or the Associate Dean for Student and Academic Affairs no later than within the first 14 days (two weeks) following the first class meeting to develop an accommodation plan. Any student with a documented disability who determines later in the semester to seek accommodation or who develops a disability during the semester should refer to the procedures outlined in the college catalogue. Failure to follow these procedures may be construed as a waiver of your rights under the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990. 

Plagiarism: Plagiarism is defined as adopting, appropriating for one’s own use and/or incorporating in one’s own work, without acknowledgement, passages, tables, photographs, models, figures, and illustrations from the writings or works of others; presenting parts of passages of other’s writing as products of one’s own mind. Any student who plagiarizes may be subject to receiving a zero on the written work and may be dismissed from the College of Public Health.

The College of Public Health subscribes to a web-based plagiarism detection and prevention system that is used by colleges and universities nationwide.  The system works by scanning the student’s document and matching the document against databases of texts, journals, electronic and web sources (including web sites that distribute or sell pre-written essays or term papers).  Course instructors may, at their discretion, submit students’ written work to the plagiarism detection system for the purpose of evaluating whether students have plagiarized.  If the instructor of a COPH course opts to use the plagiarism detection system, he or she will inform students of this, and will instruct students about how to submit their written work to the system.

Course Schedule (subject to change)

	CLASS  SCHEDULE

	

	DATE
	TOPIC

	

	Class Meeting 1, January 7
	Chap 2 Clinical Trials as Research
Chap 3 Why Clinical Trials are Ethical

	Class Meeting 2,  January 14
	Chap 6 Clinical Trials as Experimental Designs

Chap 7 Random Error and Bias

	Class Meeting 3,  January 21
	HOLIDAY - No Class

	Class Meeting 4, January 28
	Chap 8 Objectives and Outcomes

	Class Meeting 5, February 4
	Introduction to SAS

** Last day to drop a course without a “W”**

	Class Meeting 6, February 11
	Chap 10 Dose-Finding Designs

	Class Meeting 7, February 18
	HOLIDAY - No Class

	Class Meeting 8, February 25
	Chap 11 Sample Size and Power

	Class Meeting 9, March 3
	MID-TERM EXAM

	Class Meeting 10, March 10
	Chap 13 Treatment Allocation

	Class Meeting 11, March 17
	Interim Analyses and Adaptive Designs

	Class Meeting 12, March 24
	SPRING BREAK - No Class

	Class Meeting 13, March 31
	Missing Data and Intent to Treat

	Class Meeting 14, April 7
	Chap 16 Estimating Clinical Effects

	Class Meeting 15, April 14
	Chap 19 Factorial Designs

Chap 20 Crossover Designs

	April 19
	** Last day to drop course (COPH)**


	Class Meeting 16, April 21
	Chap 18 Reporting and Authorship

Chap 21 Meta-Analysis
** Last day to drop course (GS)**

	Class Meeting 17, April 28
	Class Presentations

	Class Meeting 18, May 5
	Class Presentations

	Class Meeting 19, May 12
	FINAL EXAM
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