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Introduction to the Clinical Trials Transformation Initiative

Pamela Tenaerts, CTTI



Clinical trials in crisis

The changing structure of industry-sponsored 

clinical research:  pioneering data sharing and 

transparency.
Kuntz RE.



Addressing This Need

Public-Private Partnership

co-founded by Duke University & FDA 

involves all stakeholders

90+ members

Mission: To develop and drive adoption of 

practices that will increase the quality and 

efficiency of clinical trials



CTTI Methodology
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Introduction to the Data Monitoring Committees Project

Karim Calis



Project Background

The concept of an independent data monitoring committee 
introduced in 1967 by the Greenberg Report

 Original charge: monitor conduct and safety of single trial. Trials 
might be terminated because the intervention’s benefit clearly 
established, because of sufficient evidence of harm, because the trial 
no longer viable or of interest, or other compelling reason

 Initially used in large randomized multicenter trials that targeted 
improved survival or reduced risk of major morbidity

Today’s DMCs take a variety of forms and fill a wide range of roles

 DMCs may monitor a single trial, groups of trials, or portfolio

 DMCs may be internal or external

 Use no longer restricted to controlled trials comparing rates of 
mortality or major morbidity 

 Responsibilities may include reviewing data quality and/or trial 
operations as well as providing ethical oversight



Project Issues

Evolving roles of DMCs have led to unclear expectations 
between DMCs and other stakeholders (sponsors, CROs, 
regulators, investigators, patients)

The overall increased use of DMCs have resulted in a 
mismatch between the need for and availability of DMC 
members

The new and varying functions of DMCs require clarification 
of the appropriate training needed and composition of DMCs 

Lack of plan for preparing next generation of DMC members



Project Objectives

Describe the current landscape of DMC use and conduct

Clarify purpose(s) of DMCs

Identify best practices for DMCs with regards to:

 DMC composition

 Member qualification and training

Describe effective communication between DMCs and other trial 
stakeholders

 Charter preparation and maintenance

 Provision of reports to DMCs

 DMC communications with sponsors and regulators

Identify strategies for preparing next generation of DMC members



Methods

Survey
- to assess current use 

and conduct of DMCs
- to assess training 

practices for DMC 
December, 2015)

Focus groups
- to provide in-depth 

understanding of 
needs and best 
practices related to 
DMC use in modern 
context
(January, 2016)

Expert meeting 
- discuss results of 

survey and focus 
groups

- develop preliminary 
recommendations 
(July, 2016)

Recommendations 
developed and 
Approved
(April, 2016)



Survey Overview
Question topics developed by work group; refined and survey 
build by Duke Center for Learning Health Care

Sent to CTTI members, work group recommended contacts, 
LinkedIn groups

 Forwarding allowable

 No data on how many viewed the invitation to complete the 
survey

Respondents were all anonymous

Open Oct 24, 2014 – December 1, 2014

Respondents

 76 DMC members

 52 organizers 

 15 Statistical Data Analysis Center (SDAC) representatives



Focus Groups Overview

6 Focus Areas: DMC members (10), Pt Advocates (7), IRB/FDA 
(7), Industry Sponsors (6), Govt/NFP sponsors (6), SDACs (6)

Focus Group participants identified by

 Self selection via the survey 

 Work group member recommendation

Focus groups executed by Duke Center for Learning Health Care

 Held mid-December 2014 through mid-January 2015

Responses were from a variety of participants, not dominated by 
any one or small group of participants 



Expert Meeting Summary

July 28-29, 2015, 
Washington, DC

Objectives

 Present findings and 
conclusions from the 
project survey and focus 
groups

 Share and solicit 
feedback on possible 
recommendations

~60 attendees



Summary of Findings

Variation exists in how DMCs are constituted, meetings are 
conducted, and data are summarized and presented

 Some of this variation is driven by the breadth of trials that are 
utilizing DMCs

Independence from the study sponsor, and transparency in 
disclosure of potential conflicts of interest, are both critical to the 
optimal functioning of DMCs

Development of procedures for ongoing reporting of conflicts of 
interest and establishment of clear communication practices 
between sponsors, DMCs, and other key stakeholders could 
optimize DMC conduct

Training for DMC members and SDAC representatives is needed



DMC Project Recommendations

Introduction



Definitions
Data Monitoring Committee (DMC) or Data and Safety Monitoring 
Board (DSMB) – A group of individuals who review accumulating trial 
data by treatment group in order to monitor patient safety and efficacy, 
ensure the validity and integrity of the trial, and make a benefit-risk 
assessment. 

External DMC – An independent group of individuals that conducts these 
activities outside of the sponsor organization. 

Internal DMC – A group of individuals that conducts these activities 
within the sponsor organization. 

Data Coordinating Center (DCC) – A group whose role is to facilitate 
the collection and quality control of trial data as specified in the protocol

Statistical Data Analysis Center (SDAC) – A group whose role is to 
prepare statistical analyses of accumulating data, and prepare and 
present reports of data to the DMC; this group may be within or separate 
from the organizational structure of the DCC



Introduction

DMCs traditionally have been used to monitor masked, randomized, controlled, 
multicenter trials that evaluate interventions intended to reduce major morbidity 
or mortality, whether sponsored by industry, government, or other entities. 

Use of DMCs is not dependent entirely on study size or study phase, but rather 
on the nature and extent of risk to trial participants. 

DMCs add transparency, and their use may enhance the credibility of trials 
among both patients and clinicians. 

DMCs typically oversee the conduct of a single trial but they are occasionally 
asked to review multiple related trials.

The criteria for when a DMC is necessary are not well defined, and may vary 
substantially depending on the type of sponsor and their perceived need for 
independent trial monitoring and oversight. 



Introduction

The roles and responsibilities of DMCs invariably overlap to some extent with 
those of other trial oversight groups. Nonetheless, DMCs hold a unique place in 
trial oversight. 

Although DMCs have been established for decades, their use in increasingly 
varied types of trials has led to diverse perspectives on how they should operate.

While there may be reasons for DMC operations to vary somewhat according to 
the clinical trial setting, we offer the following general recommendations and 
guiding principles pertaining to independent external DMCs:

Note: While these recommendations focus on external DMCs, many principles 
described may also apply to internal DMCs.



Project Recommendations

Role of the DMC



Role of the DMC

DMCs should be used when there is a need to periodically review the 
accumulating unmasked safety and efficacy data by treatment group, and advise 
the trial sponsor on whether to continue, modify, or terminate a trial based on 
benefit-risk assessment. 

DMC members should be independent of the trial sponsor and should be 
provided with adequate resources and flexibility to perform their role of assessing 
benefit-risk (e.g., performing ad hoc analyses as needed, having full access to 
accumulating unmasked study data).

The rationale for use of a DMC, and the roles, responsibilities, and operational 
structure of the DMC, should be addressed in a Charter agreed to by the sponsor 
and the DMC members prior to patient enrollment. 

The DMC and the SDAC preparing reports for the DMC should have access to all 
accumulating study data by treatment group beginning at trial initiation. The 
SDAC should have the flexibility and resources to perform additional analyses 
that may be requested by the DMC. 



Appendix 1 - Specific DMC Responsibilities 

DMCs must:

 Periodically review the accumulating unmasked safety and efficacy data by treatment group, and 
advise the trial sponsor on whether to continue, modify, or terminate a trial based on benefit-risk 
assessment, as specified in the DMC Charter, protocol, and/or statistical analysis plan.

It is recommended that DMCs:

 Review the protocol and statistical analysis plan, contribute to the DMC Charter, and become 
familiar with pertinent background information prior to participant enrollment.

 During conduct of the trial, DMCs should periodically review by treatment group and in an 
unmasked fashion:

• Primary and secondary outcome measures

• Deaths

• Other serious and non-serious adverse events

• Benefit-risk assessment 

• Consistency of efficacy and safety outcomes across key risk factor sub-groups

 Periodically review, and make comments as necessary, during conduct of the trial related to: 

• Recruitment progress

• Quality and timeliness of data collection

• Adherence to the protocol (e.g., missing data)

 Provide their recommendations to the steering committee or a sponsor contact not involved in trial 
operations in a timely fashion, both in writing and perhaps verbally.



DMCs may: 

 At the initial DMC meeting, offer feedback to the sponsor on protocol issues that would enhance the 
ability of the DMC to carry out their responsibilities. 

 Review specific adverse events individually if deemed necessary (e.g., if a specific safety issue 
arises).

 Request unscheduled DMC meetings without having to notify sponsor or investigators.

 Request additional unplanned analyses without having to notify sponsor or investigators. 

 Review data that has not yet been cleaned and/or adjudicated.

It is recommended that DMCs not:

 Adjudicate study endpoints under any circumstance. 

 Routinely review all adverse events individually. 

 Have a role in redesigning the trial after reviewing unmasked data.

Appendix 1 - Specific DMC Responsibilities 



Project Recommendations

Composition



DMC Composition

Clinician(s) with expertise in the medical area under study, and statistician(s) 
knowledgeable about clinical trials and statistical monitoring plans are essential 
members of a DMC. 

Bioethicists and patient advocates may make important contributions to some 
DMCs. Other types of expertise may be needed in some trials (e.g., 
pharmacology, toxicology, behavioral science).

DMC members should have experience in clinical research, and preferably 
clinical trials. 



Conflict of Interest
Senior researchers with expertise in the area under study will often have some 
prior connection with the study sponsor and/or investigators, and may therefore 
not be considered completely free from conflict of interest or the perception of 
conflict of interest. 

When these connections appear minor (e.g., prior DMC service for the same 
sponsor for a different product several years in the past), they can be dealt with 
by disclosure to the sponsor and other DMC members. 

At each meeting, DMC members should report any activities or connections with 
sponsors, investigators, and/or other parties that could be perceived as a conflict 
of interest. 

If any such activity or connection is deemed to undermine the member’s 
independence, that member may need to resign from the DMC.  



Project Recommendations

DMC Communication and Charter

Ray Bain



Communication (1) - SDAC report to DMC 
 The SDAC should receive a scheduled transfer of 

accumulating data from the DCC, rather than only at regularly 
scheduled DMC reviews, to ensure they can meet Charter-
driven responsibilities. A specific yet flexible schedule for 
transfer of accumulating data should be described in the 
Charter. 

 The format of the SDAC report to the DMC should be agreed 
upon prior to the first DMC interim analysis meeting.

 Reports should include graphical presentation of the relevant 
data to summarize the information contained in the tables.

 Flexibility should be permitted in the SDAC analyses and 
report format to accommodate changes as the trial progresses.  

 The lead SDAC statistician should be present at all DMC 
meetings and be well-versed in the trial protocol, including the 
statistical analysis plan. 



Communication (2)  

In general, the SDAC should anticipate and be responsive to the 
needs of the DMC. To facilitate this, there should be a mechanism 
described in the charter for communication between the lead 
SDAC statistician and DMC, as needed, throughout the conduct of 
the trial.

Lines of communication between the DMC and trial sponsor 
should be specified in the Charter, and should follow suggested 
best practices. [Appendix II] 

DMC members and the SDAC statisticians should have an in-
depth introduction to the study prior to patient enrollment. They 
need to be familiar with 1) the study design, 2) trial- or program-
specific information, and 3) interim analysis plan. 

DMC meeting minutes and reports should be made available to 
the sponsor and regulatory bodies at the end of the trial as 
needed. 



Communication (3) – DMC Trial Recommendations

DMC trial recommendations and proposed modifications 
should be provided to a steering committee or sponsor 
leadership group authorized to act on those 
recommendations, and not to those directly involved with 
implementation of the trial. The Charter should specify how 
disagreements between the sponsor and the DMC are to be 
managed.



Communication (3) – DMC Trial Recommendations

 If the sponsor agrees with the DMC recommendations, the 
sponsor should report the major DMC recommendations to 
regulatory bodies and IRBs within an appropriate time period 
after the recommendations are made. Minor operational 
recommendations need not be reported to regulatory bodies or 
IRBs.

 If the sponsor does not agree with the DMC 
recommendations, the sponsor and DMC should first try to 
come to resolution. However, if a resolution is not reached, 
then the sponsor should make the final decision. That decision, 
along with supporting rationale and the DMC’s written 
recommendations, should be provided to regulatory bodies and 
IRBs within an appropriate time period after the 
recommendations are made. IRBs and regulatory bodies may 
act independently based on their assessment of the disputed 
information. 



Project Recommendations

DMC Charter



DMC Charter (1)

Roles, responsibilities and operational issues (e.g., format 
and frequency of meetings) should be clearly outlined in a 
succinct, well-organized, jargon-free, non-legalistic Charter 
that empowers rather than handicaps the DMC, and allows 
flexibility in DMC operations and recommendations, while 
ensuring that the perspectives of sponsor and/or 
investigators are appropriately represented. 



DMC Charter (2)

Communication processes between the DMC and sponsor 
must be clearly described in the DMC Charter.

In the rare circumstances when communication between the 
DMC and regulatory bodies is deemed necessary, the 
process for this communication should be clearly defined 
and agreed to by the DMC and sponsor. 

The DMC Charter should include a summary of the statistical 
interim analysis and study monitoring plan, which serves as 
a guide for DMC recommendations. 

Additional documents that should be provided to the DMC, 
but are not part of the Charter, include the trial protocol and 
statistical analysis plan. 



DMC Charter – Sample Table of Contents 

Details in Appendix IIIa:

 Introduction

 DMC Roles & Responsibilities

 DMC Composition

 Governance & Relationships

 Independence

 Prior to the First Interim Analysis

 Organization of DMC Meetings

 Documentation, Confidentiality & Communications

 Decision-Making

 Reporting

 After Study is Completed



Project Recommendations

Training

Dave DeMets



Training - Background

The work of DMC members and SDAC statisticians is 
complex. Preparation requires a combination of training 
and experience. Sole reliance on on-the-job training is not 
feasible due to the complexity of the role and size of the 
currently available pool of candidates. 



Training - Recommendations
Training should include:

 Review of the fundamentals of DMCs (e.g., via books, courses at 
professional meetings, and/or on-line content)

 Review of published case studies

The inclusion of one or more members without prior DMC service on 
each DMC (including closed sessions) is encouraged, such that 
continued development of new DMC members can occur through 
apprenticeship and mentoring.

Professional societies/organizations with an interest in the role and 
function of DMCs should develop and maintain databases of experienced 
DMC members and their relevant expertise.

DMC members should submit interesting and instructive DMC case 
studies to peer-reviewed journals in compliance with confidentiality 
provisions described in the DMC Charter. This will increase awareness of 
issues and challenges that can arise during the conduct of a clinical trial.  



Discussion



Discussion

How can you make these recommendations actionable in 
your organization?

Who in your organization is uniquely positioned to leverage 
these recommendations?

What additional actions can CTTI take to facilitate adoption 
of these recommendations?

View the recommendations at http://bit.ly/DMC-recs and 
visit us at www.ctti-clinicaltrials.org

http://bit.ly/DMC-recs


CONNECT WITH CTTI www.ctti-clinicaltrials.org

Thank you.


