ITHS Partner Institutions Joint Tool for Data and Safety Monitoring Plans (DSMP) 

This tool is intended to describe the current institutional thinking regarding the creation of an appropriate Data and Safety Monitoring Plan (DSMP) for clinical research trials involving human subjects.  The institutions represented here include the University of Washington (UW), Seattle Children’s and Fred Hutchinson Cancer Research Center (FHCRC).

This tool does not establish legally enforceable rights or responsibilities and should be viewed only as recommendations, unless specific regulatory or statutory requirements are cited. This also does not preclude specific requirements imposed by those entities that do have authority to review and approve DSMPs such as federal agencies (e.g. NIH), Institutional Review Boards (IRBs), Scientific Review Committees (SRCs), study sponsors or study coordinating centers.

Remember, having a good DSMP helps insure the safety of study participants, the validity of data, and the appropriate termination of studies for which significant benefits or risks have been uncovered or when it appears that the investigation cannot be concluded successfully.  Please see the information below for more details on the process for establishing a DSMP.
I.  General Principles
1. All clinical trials regardless of risk should have a data and safety monitoring plan 

2. The monitoring plan should be commensurate with the risks of the investigation

3. The monitoring plan should be commensurate with the size and complexity of the investigation 

II.  DSMP Objectives
A monitoring plan formalizes how the safety of the participants and the validity of the data will be maintained during the trial.  Specific objectives of a plan include:

1. Monitor trial progress and safety

2. Adverse event reporting compliance with sponsor, the IRB and the FDA if sponsor/investigator.
3. Assuring investigator communication (within study team, between sites, with sponsor and IRB)

4. Assuring protocol compliance

5. Assuring data accuracy

6. Verification of accuracy of initial assumptions guiding trial design

III.  Definitions  


Clinical Trial:  a prospective biomedical or behavioral research study of human subjects that is designed to answer specific questions about the safety, efficacy and/or effectiveness of biomedical or behavioral interventions.  These interventions may include drugs, treatments, devices, biologics, new ways of using known drugs, treatments, devices or biologics or behavioral or nutritional strategies.


Observational study:  A study in which individuals are observed or certain outcomes are measured but no attempt is made to affect the outcome.  If participants in an observational study are being treated for a condition, the treatment assigned is not under the control of the researcher. 


Phase I trials*: the first stage of testing in human subjects. Normally conducted in small groups (20-80 participants). This phase includes trials designed to assess the safety, tolerability, pharmacokinetics, and pharmacodynamics of a drug.  

Phase II trials*: Safety and efficacy studies conducted in larger groups (20-300 participants) and designed to assess how well the drug works, as well as to continue safety assessments in a larger group of volunteers and patients.

Phase III trials*:  Randomized controlled usually multicenter trials conducted in large groups (300–3,000 participants or more depending upon the disease/medical condition studied) and aimed at providing the definitive assessment of how effective the drug or treatment is, in comparison with current 'gold standard' treatment.


Phase IV trials*:  Studies involving the safety surveillance (pharmacovigilance) and ongoing technical support of a drug after it receives permission for marketing. The safety surveillance is designed to detect any rare or long-term adverse effects in a much larger patient population and over a longer time period than was possible during the Phase I-III clinical trials.

Clinical trial monitoring: Clinical trial monitoring involves data collection and analysis throughout a project to ensure appropriateness of the research and project design, validity and integrity of the data, and protection of human subjects.  Clinical trial monitoring is described by the DSMP.


Clinical site monitoring:  Monitoring conducted at a specific trial site to assure that the data collected are accurate, the protocol is being conducted as approved, all regulatory obligations are being met and standards for assuring human subject safety are met.  
Independent Safety Monitor (external monitor):  An independent (i.e. no financial, intellectual or academic conflict of interests and no vested interest in the study outcome) person with relevant expertise who provides safety monitoring in a timely fashion. This is accomplished by real-time review of serious adverse events and evaluation of individual and cumulative participant data in order to make recommendations to the sponsor whether to continue, modify, or terminate the trial. 

Independent Data Monitoring Committee -DMC (also Data and Safety Monitoring Board -DSMB):  a group of independent experts with no vested interest in the outcome of the study that reviews the ongoing conduct of a clinical trial to ensure continuing participant safety as well as the validity and scientific merit of the trial. Based on the on-going review of the data, the DMC advises the sponsor whether to continue, modify, or terminate the trial. Generally includes independent data analysis verification (i.e. another separate biostatistician evaluates the data analyzed by the DMC).  The exact role, scope of authority and membership of a DMC should be defined in a DMC charter.
Internal Data Monitoring Committee:  Structured study monitoring by a group of individuals not involved in the trial’s design or conduct and who have no vested interest in the study outcome, but who may be associated with the sponsor, either industry or institute.

 * - see section VII for formal FDA definitions of trial phases. 
IV.  Elements of a DSMP
A written description of a DSMP (as either part of the protocol or separate document) should contain the following elements: 

[DSMPs for low risk observational studies may not need to specifically address all of the following elements -see DSMP examples for observational studies in the FAQs below]

1. The entity (person, committee) responsible for monitoring the overall investigation (as distinct from individual site monitoring for data completeness and accuracy).  Options include:

a. PI only - may be sufficient for minimal/low risk investigations

b. Study team – appropriate for most observational trials and some multi-center trials 

c. External monitor - An individual not directly involved in the study – may be sufficient for some moderate risk investigations

d. Internal Data Monitoring Committee  - comprised of two or more individuals from the institution, but independent of the study team, with familiarity in the condition under study– may be appropriate for moderate to high-risk single center investigations

e. Independent Data Monitoring Committee – comprised of several completely independent individuals (no vested interested in study outcome) with appropriate expertise and access to data from all centers.  In general, industry sponsored studies with internal monitoring committees made up of sponsor employees is not considered an independent DMC.

2. Description of the aspects of the study to be reviewed (e.g. enrollment, adverse events, data completeness, outcome data, protocol non-compliance, new relevant information etc.)

3. Frequency of data review and frequency of written reports (if different from the review periods)

4. Plan for adverse event identification and reporting including:

a. Grading scales

b. Attribution scale

c. Methods used to capture adverse events (e.g.: subject interview, lab tests)

d. To whom adverse events will be reported and time frame for reporting

5. Data and safety monitoring criteria for decision-making regarding continuation, modification, or termination of the individual participant or the clinical study – including interim statistical analysis/early termination rules (if applicable)

6. Plan for monitoring of data quality and accuracy
V.  Determining Appropriate Level of Monitoring:

The primary considerations when determining the appropriate level of monitoring are the potential risk to study participants and the complexity of the trial.  Issues to consider in determining level of risk include:

· Known risks (or lack of risks) of the procedure(s), medication(s) and/or device(s)

· Inclusion of vulnerable populations (e.g. children, pregnant women, psychologically or neurologically impaired, normal controls, terminally ill, ICU, hospital personnel, persons unable to give consent)

· Use of any previously untested investigational agent, device or procedure

· Underlying health issues with the targeted study population

· Subject outcome measures

Below are general categories and examples you can use for assigning an appropriate level of monitoring.

· Level I studies – Observational studies using procedures generally considered as minimal/low risk– for example, infrequent peripheral blood draws, nasal wash, nutritional assessments, questionnaires, behavioral surveys, imaging (not using sedation), use of left over samples from clinically indicated procedures, EKGs, gait assessments

Recommended monitoring entity: PI only or study team

· Level II studies – Clinical trials and observational studies using procedures or treatments with well established risk profiles– for example, behavioral trials, psychiatric surveys, nutritional therapies, low risk procedures (e.g., endoscopy, glucose-tolerance tests, induced sputum, skin or muscle biopsy, lumbar puncture, bone marrow biopsy, imaging requiring sedation), as well as therapeutic trials involving licensed agents with known safety profiles and without any reason to suspect that the safety profile would be different for the proposed indication or age group.

Recommended monitoring entity: PI only or study team, may benefit from having an external safety monitor.
· Level III studies - Therapeutic intervention trials and observational studies using procedures or treatments generally considered to be moderate-risk – for example, insulin clamp studies, organ biopsy, or Phase II single site or multi site trials of agents with available safety data in the same population. Research in psychologically or neurologically impaired individuals.  

Recommended monitoring entity: external monitor or data monitoring committee generally required

· Level IV studies - Therapeutic trials involving investigational agents or devices that present substantial risk to study participants or observational studies with high-risk clinical procedures – for example, investigator initiated INDs, Phase I multi-site trials, gene therapy, Phase III randomized blinded comparative trials, high-risk clinical procedures if performed solely for research purposes

Recommended monitoring entity: data monitoring committee generally required

VI.  Frequently Asked Questions

I’m running an observational study. Does my protocol need a DSMP?

Yes, however for observational studies the DSMP may be limited.

Sample DSMP for an observational study with low-risk procedures: The PI will monitor the study including review of study conduct, enrollment, adverse events with prompt reporting of AEs and other study related information to the IRB, CRC, sponsor, and other agencies as appropriate.  GCP will be followed for conduct of the study and modifications, deviations will be reported to the IRB and CRC (if applicable) along with an annual status report as per IRB guidelines. 

Observational study with moderate-high risk procedures:  PI-monitoring required as described above.  In addition, a detailed plan for oversight of the procedure by study staff should be provided and the PI or designee should review outcome of procedures on a regular basis and report any changes in risk of procedure to the IRB.  The IRB or SRC may require additional monitoring by an independent safety monitor if study involves high-risk procedures or vulnerable populations.

Multi-center observational studies:  PI monitoring for local conduct of study.  In addition, the study team or central coordinating center should have a plan for regular review of study data and subject safety and dissemination of reports to the sites and local IRBs.

When would I want to consider having an external monitor or independent monitoring committee?

In general, use of an external monitor or independent monitoring committee is encouraged when;

· The study endpoint is one for which a favorable or unfavorable early result may require termination of the trial

· There is a reason for a particular safety concern, (e.g. vulnerable population, high risk procedures/interventions)

· The trial is large and of a long-duration, thus exposing more study participants to risk

· The assessment of risk is based on subjective outcomes

When is a full independent Data Monitoring Committee required?

NIH Guidelines require DMCs for multi-center Phase III clinical trials that involve interventions that entail potential risk to the participants. In particular independent DMCs are recommended for large, randomized multisite studies:
· that evaluate interventions intended to prolong life or reduce risk of a major adverse health outcome. 

· with mortality or major morbidity as a primary or secondary endpoint. 

· in settings where trial participants may be at elevated risk of such outcomes

· where risk to study participants is best assessed by statistical comparison between treatment groups 

What information do I need to include in the DSMP if my study is going to have a DMC?

Studies with DMCs need to provide information about the affiliation and expertise of the DMC members and a DMC charter.  Please reference the sample DMC charter template for an understanding of the basic required components.

Are there any special circumstances in which an independent DMC would not be required for a Level III or IV study?

Yes.  Some examples include:

· Phase I trials – If the protocol specifies clearly defined dose limiting toxicities, rules for dose escalation and clearly defines maximum tolerated dose, continuous close monitoring by the study team or internal data monitoring committee may be acceptable. An independent DMC or other external monitoring may be indicated if the study agent is high-risk, for investigator initiated INDs or if the outcome measures are subjective.

· Phase II trials – Study team or internal DMC monitoring may be acceptable for Phase II trials if clear individual and study stopping rules are in place, particularly if the study agent has had a good safety profile in Phase I trials or in other populations. 

N.B. For multi-center trials that do not necessarily meet criteria for the establishment of a DMC, a coordinating center should be established with a plan for trial-wide monitoring which includes a plan for review and dissemination of adverse event reports to all sites and IRBs.
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VII.  Complete FDA definitions for phases of clinical trials:

Phase I Clinical Studies - Phase 1 includes the initial introduction of an investigational new drug into humans. These studies are closely monitored and may be conducted in patients, but are usually conducted in healthy volunteer study participants. These studies are designed to determine the metabolic and pharmacologic actions of the drug in humans, the side effects associated with increasing doses, and, if possible, to gain early evidence on effectiveness. During Phase 1, sufficient information about the drug's pharmacokinetics and pharmacological effects should be obtained to permit the design of well-controlled, scientifically valid, Phase 2 studies.

Phase 1 studies also evaluate drug metabolism, structure-activity relationships, and the mechanism of action in humans. These studies also determine which investigational drugs are used as research tools to explore biological phenomena or disease processes. The total number of study participants included in Phase 1 studies varies with the drug, but is generally in the range of twenty to eighty.

In Phase 1 studies, CDER can impose a clinical hold (i.e., prohibit the study from proceeding or stop a trial that has started) for reasons of safety, or because of a sponsor's failure to accurately disclose the risk of study to investigators. Although CDER routinely provides advice in such cases, investigators may choose to ignore any advice regarding the design of Phase 1 studies in areas other than patient safety.

Phase 2 Clinical Studies - Phase 2 includes the early controlled clinical studies conducted to obtain some preliminary data on the effectiveness of the drug for a particular indication or indications in patients with the disease or condition. This phase of testing also helps determine the common short-term side effects and risks associated with the drug. Phase 2 studies are typically well-controlled, closely monitored, and conducted in a relatively small number of patients, usually involving several hundred people.

Phase 3 Clinical Studies - Phase 3 studies are expanded controlled and uncontrolled trials. They are performed after preliminary evidence suggesting effectiveness of the drug has been obtained in Phase 2, and are intended to gather the additional information about effectiveness and safety that is needed to evaluate the overall benefit-risk relationship of the drug. Phase 3 studies also provide an adequate basis for extrapolating the results to the general population and transmitting that information in the physician labeling. Phase 3 studies usually include several hundred to several thousand people.

In both Phase 2 and 3, CDER can impose a clinical hold if a study is unsafe (as in Phase 1), or if the protocol is clearly deficient in design in meeting its stated objectives. Great care is taken to ensure that this determination is not made in isolation, but reflects current scientific knowledge, agency experience with the design of clinical trials, and experience with the class of drugs under investigation.

Phase 4 Clinical Studies:   Studies involving the safety surveillance (pharmacovigilance) and ongoing technical support of a drug after it receives permission for marketing. The safety surveillance is designed to detect any rare or long-term adverse effects in a much larger patient population and over a longer time period than was possible during the Phase I-III clinical trials. Post marketing surveillance is usually required by FDA and these types of studies can be researched on the FDA site here:

http://www.accessdata.fda.gov/scripts/cder/pmc/index.cfm 
Phase Ia/Ib, IIa/IIb – although there are no official regulatory definitions of these interim phase designations, some industry groups will use them to designate spectrum within a given phase.  Sometimes Phase I testing is divided into two steps known as Phase Ia and Phase Ib.  Phase Ia studies normally are conducted as a short-term study to ensure safety before embarking on the longer and more comprehensive Phase Ib study.
Decision tree - Multi-center clinical trials
Study Type

       Monitoring Recommendation

Decision tree - Single-center clinical trials






      Study Type

       Monitoring Recommendation
Therapeutic trial (drugs, biologics, devices)





Non-therapeutic trial (nutritional, behavioral)





Low risk procedures 





PI- monitoring





Moderate - high-risk procedures, vulnerable populations





Independent study monitor(s)





Blinded, randomized, subjective outcome measures or major morbidity endpoints, gene therapy/gene transfer studies, IND/IDE 





Independent DMC 





Phase I/II trials





Investigator initiated IND/IDE, high-risk agents, vulnerable populations, gene therapy/transfer, subjective outcome measures 





Independent study monitor(s) or DMC





Open label, agents with good safety profiles





PI/Study team monitoring, internal DMC or independent study monitor





Study team monitoring, internal DMC or independent study monitor/DMC





External sponsor, agents with good safety profiles





Study team





Low risk procedures 





Moderate - high-risk procedures, vulnerable populations





Non-therapeutic trial (nutritional, behavioral)





Phase III trials





Independent study monitor(s), internal or independent DMC





Therapeutic trial (drugs, biologics, devices)





Phase I/II trials





External sponsor, agents with good safety profiles





Internal DMC, study team or independent study monitor(s)





Investigator initiated IND/IDE, high-risk agents, vulnerable subjects, gene therapy/transfer, subjective outcomes measures 





Independent study monitor(s) or DMC





Phase III trials





Blinded, randomized, subjective outcome measures or major morbidity endpoints, gene therapy/gene transfer studies, IND/IDE trials, NIH sponsored





Independent DMC 
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