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1. Executive Summary

The primary objective of the Patient Study Calendar Phase 2 project (hereafter PSC2) is to complete the functionality and improve the usability of the Patient Study Calendar standalone module to the level required to facilitate the general uptake of this tool by the cancer clinical trials community. In terms of the PSC2 task order, this project will be considered a success if three sites fully adopt the Patient Study Calendar and use PSC2 as the production patient study calendar in their local CTMS environment. In order to facilitate adoption, we have identified the following functionality and usability criteria that are critical for the adoption of PSC2:

1.
Version the study template in order to accommodate protocol amendments

2.
Save, import and export study templates

3.  Group activities into reusable bundles

4.
Account for indefinite and variable repetitions of cycles

5.
Specify a range of days during which an event may occur

6.
Provide a real-world scheduling mechanism that takes into account when a clinic is actually open and creates the patient’s calendar accordingly. 

7. 
Select and manage arbitrary events in a patient’s calendar

8.
Improve the flexibility/congruence with roles of views and reports available in PSC2

9.
Provide ‘calendar’ views for events in a patient’s calendar

10.
Continuous integration with BRIDG for overall interoperability with other caBIG™ applications

11.
Harmonize ‘Look and Feel’ of the PSC2 with other caBIG™ CTMS applications

2. Vision

The caBIG™ CTMS Patient Study Calendar Phase 2 (PSC2) application will support the application of a study template (study plan) to study participants and enable the prospective forecasting of visit information, tracking of study participant events and provide a framework for reviewing historical study calendar events. PSC2 will support various types of studies including therapeutic, observational, prevention, correlative, ancillary, and biobanking studies. The standalone implementation of PSC2 will integrate with the components necessary to create the study calendar plan (protocol authoring), be able to instantiate a plan for a study participant, providing a mechanism for forecasting the events for a participant based on the study plan, and as the participant progresses through the study, represent study events for that participant and provide mechanisms for linking to data about those events in other systems for analysis. These study events will be uniquely identified at a study participant and event level, enabling the stable linking to external systems such as patient scheduling systems, laboratory interfaces, adverse event reporting modules, case report forms, and other event-based data that are specified by a study. 

The study calendar will serve as an event-centric hub for linking these data, but the study calendar module itself will not model or extend into these domains. 

PSC2 will provide APIs to data for data sharing and application interaction. An important component of both PSC and PSC2 are modeling the workflows and data representations for patient study calendars in the caBIG™ BRIDG domain analysis model. In addition, the PSC and PSC2 modules are an implementation of an information model for patient study calendar. BRIDG in turn has been adopted by CDISC and HL7 for the purpose of representing clinical research data plans and elements. The intent of the BRIDG harmonization and semantic modeling in general is to provide open and standard interfaces that can provide deep interoperability with other systems or modules. For PSC2, some identified as well as potential integration points are caAERS, caXchange, Financial Billing, EDC (electronic or ‘remote’ data capture tools), C3PR, Life cycle tracking, and Protocol Authoring, along with open source or legacy CTMS systems including OpenClinica and C3D. PSC2 is also part of the CTMSi project, and the charge of CTMSi is to provide real world interoperability between CTMS components and systems.

2.1. Study Plan Versioning

PSC2 will provide mechanisms for creating and tracking revisions to the study plan for a study and provide tools for importing and exporting these plans as a BRIDG harmonized message. This will enable SOA-style interoperability, caGrid interoperability, or the creation of XML documents for sharing, storing, and versioning, leading to possible integration with a complete protocol authoring tool and either local or inter-institutional study calendar template repositories. 

2.2. User Interfaces

A minimal study calendar template creation interface will be included in the deliverables for the Study Calendar Module. 

PSC2 will enhance the existing interfaces that support study participant screening events and registration events, participant event tracking specified by the study, tracking participant schedule deviations, off-tracking of the participant, track arm assignment, and support the entry of study events that are necessary for outcomes analysis but not found on case report forms, as necessary. PSC2 will support specific types of participant-level assignment of events, particularly for the tracking of forms, such as reconsent for revisions
, which are common events but not events that can be assigned as part of the study plan, since they are events that come about due to changes in the protocol or consent documents during the life cycle of the study.

PSC2 will provide a small cohort of site-, study-, participant-, and event-centric reports chosen by Patient Study Calendar stakeholders, and enhance the APIs for reporting to enable the extension of reporting capabilities as required by adopters.  The vision is that the Study Calendar Module is an event hub, not a data hub, although it will clearly represent and hold event information. In an idealized environment of interoperable tools, any module connected to the Study Calendar should be capable of pulling events and data through the study calendar representation from the full collection of integrated CTMS data and workflow tools. We have identified and built much of this functionality as part of the CTMSi initiative and we will support the interoperability requirements identified by the CTMSi team.

2.3. Usability and Workflow

A success factor for PSC2 is the active adoption and production use of PSC2 at cancer centers. For this to happen, we recognize the importance of usability and workflow, and that the interfaces, both programmatic and user-driven, must be crisp, easily understood, and flexible without undermining the semantic richness or clarity of the data model. We firmly believe that by hitting the right balance between simplicity, flexibility, and richness of representation the cancer center community and the broader clinical trials community will eagerly adopt PSC2. An important part of our Project Management Plan is to identify the points where the community needs flexibility by identifying conflicting requirements, identifying common requirements, and identifying elements of the existing PSC module that are inhibiting adoption. At a high level, we have already performed these analyses and the results are present in the eleven planned activities in the Executive Summary.
3. Scope and Limitations
PSC2 will result in an operational Study Calendar that provides interfaces for creating the Study Calendar Template for each study, and provides workflow management interfaces for the progression and monitoring of a participant through the study calendar. The specific events and the relationships between these events will be defined in the Study Calendar Plan for a specific study. The Study Calendar will provide caGrid interfaces, SOA interfaces, APIs, UI screens, and a defined set of core reports of screening and registration information for a study participant, participants on a study, study-specified events, site-specific studies, multi-site studies, and general workflow management tools for the patient relative to the study requirements for that protocol. The Study Calendar will not provide tools for tracking protocol creation, protocol authoring, SRC review, IRB review (neither initial or continuing review), adverse event reporting, tools for tracking and managing periodic reports to sponsors or insurers, provide patient scheduling functions, create or track financial milestones, hold financial data, hold clinical or laboratory summaries or results. As stated in section 2:

The study calendar will serve as an event-centric hub for linking these data, but the study calendar module itself will not model or extend into these domains. 

3.1. Interoperability

The Study Calendar will, however, be able to provide stable, unique identifiers to patient events that can be used by systems or modules that manage those domains so that a calendar-driven view of any of those items can be produced. The Patient Study Calendar module will also provide methods to systems supporting these data for the storage of stable, unique identifiers enabling the linking of data from those systems to specific events in the Patient Study Calendar module. These open interfaces will all be BRIDG harmonized, and as part of the CTMSi project we are already working to provide semantic interoperability with C3PR for participant registration on a study, caXchange for lab and clinical data specified in the Study Plan, caAERS for events and flags surrounding expected adverse events, adverse event reporting, expedited adverse event reporting, and serious adverse events. The actual data and tracking of adverse event reports is the responsibility of caAERS. In addition, we are providing interoperability with CTMS integrated systems such as C3D for data management, and we will provide interfaces to EDC systems for the purpose of linking case report form events with the systems required for the capture and maintenance of case report form data.

3.2. Limitations

As stated in the introduction to Scope and Limitations, the Patient Study Calendar module and associated information model is not intended to be used as or provide the functionality available in a full-fledged protocol authoring system, act as a participant registry, replace or act as an office visit scheduling or financial billing system, a resource scheduling system, or to be used to store lab or clinical data. This is not to indicate that we do not believe these functions are critical to clinical research, or to reduce the importance of these activities in the management of clinical trials. Rather, it is that we believe the domain analysis models, information models, and data and workflow representations and interfaces are of sufficient complexity and importance that these functions need to be addressed independently. However, both as part of CTMSi and through the efforts of BRIDG, we will strive to provide the interfaces necessary to interoperate with modules or systems addressing these needs.

3.3. Major Features and Functionality available in PSC2 
The Patient Study Calendar module has three functional components that reflect the three aspects of the data model: a study plan component, an active or prospective view component and a retrospective or analysis component.  Each of these components has a set of business rules associated with it, and a set of use cases to support the requirements for each component.

The study plan component of the Patient Study Calendar module creates an electronic template to represent the study parameters table and treatment plan of the study protocol. The study plan component in the standalone Patient Study Calendar module was fully harmonized with the BRIDG model in PSC phase 1. We have identified a number of use cases around versioning and the ability to import and export the entire study template or groups of activities from the study plan to support the creation of new study templates for disease areas, specific study designs, phases of studies (Phase I, II, I/II, III and post market studies), and trial types (treatment, prevention, ancillary, etc) as well as the versioning of a specific study. We will support both the semantics for driving these templates through APIs and other interfaces as well as providing the interface elements necessary for this class of functionality. An area of the PSC domain analysis model that we are currently reviewing with BRIDG is the differing semantics of having a collection of events that repeats multiple times (our view of cycles and periodicity in clinical trials) versus an event that repeats multiple times (the current SDTM view adopted by BRIDG, which we believe is conceptually different). BRIDG harmonization of the study plan elements relevant to the Patient Study Calendar will continue to be a high priority and is critical to much of the functionality we will deliver during PSC2.

The active or prospective component is the result of applying the study plan to a specific study participant with a start date, and implicit in this component is the movement of the participant in time through the study plan, so that events in the plan move from activities that are planned to activities that have occurred. Since the Patient Study Calendar is event-centric, the assumption is that observations (lab data, CRFs, clinical data) are captured in other systems. The goal of the CTMSi project is to identify the touchpoints necessary to move from the PSC view of the patient calendar into the various repositories of observations made in the context of those events, and make both events that are planned and events that have occurred in the context of a study available to other systems operating in the CTMS ecosystem.  

The third component to the Patient Study Calendar module is the retrospective or analysis component.  Once the date of an event created by the prospective component has passed, details about that event may be entered to reconcile if it happened, when it happened, and methods and interfaces provide stateful interrogation of the patient study calendar to identify events that are planned in a given study, timeframe, or for a participant (or combinations of these) as well as overdue events (simplistically, planned events that have a date in the past and have no additional information about rescheduling, canceling, or occurrence of the event).  

Other functionality not provided in PSC Phase 1 and not mentioned specifically in this document will be included in PSC2 if it is identified by the community and adopters as a requirement for a fully-functional Patient Study Calendar module and does not fall out of the scope of study calendar functionality (see 3.2 Limitations).

3.4. Success Criteria

Three of the success criteria for PSC2 are: 1. The integration of the PSC2 module and codebase into the existing CTMS at Northwestern University. 2. Maintaining Silver compatibility for the Patient Study Calendar, with potential Gold-level compatibility. This requires full BRIDG and caDSR harmonization. 3. Lowering of barriers and raising of functionality available through the PSC for cancer clinical trialists. The metric for measuring this success factor is the active engagement, adoption, and deployment in production of PSC2 at three or more adopter sites.  

3.5. Intended target audience/market

The immediate focus for the Patient Study Calendar module is NCI-designated Cancer Centers, followed by the Cooperative Groups, Cancer Center-affiliates, and finally other organizations that register patients on NCI-sponsored clinical trials. From the Cancer Center perspective, the ability of the Cancer Center to acquire and host open source software is not correlated with the size, nature (matrix or standalone), maturity or clinical trial load of the institution. The heterogeneity of the Cancer Center environments also extends into computational capabilities, platforms, and operational environments for the clinical research enterprise at each Cancer Center. Some similarities are also apparent – many of the Cancer Centers that participate in caBIG™ have at least one Oracle license in place, and can host software incorporating Oracle databases. However, an informal poll of cancer centers interested in the potential adoption of PSC2 that in addition to Oracle, Ingres, Sybase, and SQLserver were the relational database platforms of choice. Therefore, as with PSC1, PSC2 will be built against PostgreSQL and be cross-deployable on other relational databases, although the validation of additional database targets will be an adopter task. We (Northwestern) will validate and deploy against Oracle as part of our adopter activities. The technology (Hibernate) that provides the object/relational mapping for PSC2 provides this flexibility for little additional work.

Likewise, to make the software application as easy to setup and maintain as possible, the application server technology will be as lightweight as possible and installable through a standard install procedure. The adopter site will be able to install the database and application server on the same server, or distribute them for better performance. Client access will be web-based, and will support browsers that follow current web standards.

3.6. Risks

Clear definitions, buy-in from cancer centers
 and cooperative groups, harmonization with BRIDG, CTOM, CDISC all continue to be risks, but after our experience with PSC1 we believe we have a number of success risk mitigation strategies as laid out in our Risk Mitigation Plan. A new risk as we potentially work with a larger group of adopters is timely feedback from those adopter sites. Likewise, the review and timely feedback from other stakeholders in the process is a potential concern during this project. Engagement of caBIG stakeholders from the broader CTMS community is paramount, and as the Study Conduct Task Forces are still being defined, the mechanisms for engagement need to be defined and mutually acceptable as well.

�So, I assume we will just build the ability to add a marker that reconsenting (or whatever) is necessary, correct? We are not attempting to add a tracking tool for consent revisions, which I think would be out of scope, right…


�Sometimes you capitalize cancer centers and sometimes you don’t.






