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1. Q: It is difficult to get a good grasp of what the investigators want to do with this proposal in terms of concrete and easily discernible goals. The proposal lacks detail and specific plans. Discuss.

A: The goals of this contract were given in the Specific Aims of Section 2:

( “Specific Aim 1: The development of web-based tools that will demonstrate an infrastructure for the collaborative practice of oncology through the distributed sites of practice of the Cancer Care Alliance (CCA) and its regional affiliates.”

( “Specific Aim 2: The design, construction and evaluation of specific collaborative tools using the underlying infrastructure in Specific Aim 1 for three crucial steps in the diagnostic work-up, management and treatment of a cancer patient entering the CCA:

• Patient Assessment/Diagnosis - Consultations between referring physicians in the local area (specifically the UW Physicians Network primary care clinics) and CCA physicians/researchers, including the patient (Sec. 2.2)

• Patient Diagnosis and Selection of Treatment Modality - Tumor board conferencing (Sec. 2.3)

• Patient Treatment - Radiation oncology treatment planning (Sec. 2.4)”

A large amount of preparatory work in the areas of design, construction and evaluation will be required in order to develop the end-point web-based applications for the three projects. These three facets were described in the Approach and Methods sections (Secs. 4 and 5, respectively). The approach and methodology for developing the end-point applications are encapsulated in detail in Figure 4 (Contract Plan of Work) and Figure 5 (diagramming the spiral software design methodology). Figure 4 specifies for the anticipated three-year period of the Phase II contract what activities are expected to occur each month. We believe that the Approach and Methods sections along with Figures 4 and 5 describe in detail the specific plans for accomplishing the applications for the three projects. We would like to note, however, an error in Section 5.3.2 on Evaluation Pre/Post-SELU and Pre/Post-tool Deployment (page 24, last paragraph). Figures D and E should read Figures 4 and 5. We apologize for any confusion this may have caused.





2. Q: It is not at all clear how they plan to integrate the existing applications they plan to use, and how they intend to use the infrastructure. Discuss.
A. Let us first draw the distinction between the project applications that will be developed under the contract and the infrastructure already in place. Through the process elaborated in the Approach (Sec. 4) and Methods (Sec. 5) sections of the originally submitted technical proposal, we will be developing web-based applications to support each of the three projects. These do not currently exist in any appreciable form. These three applications will be dependent on several key infrastructure technologies, many of which are already in existence at the University of Washington, and some of which are designed and await implementation in the next six months.

Section 3 contains descriptions of the key underlying technological infrastructure components that will support the three project applications: the Pacific Northwest Gigapop and CCA partners gigabit networking infrastructure, MIND/MINDscape, Prism, PACS, and library knowledge resources. Many of these resources were themselves the direct result of previous NLM sponsored research under UW IAIMS and NII contracts. In this respect, we are effectively leveraging previous NLM medical informatics research products into the current contract.

The underlying infrastructure components provide the ‘glue’ between the project applications, that is, all three will be new web-based applications accessible through the enterprise-wide and popular MINDscape portal. For instance, radiology images, key to all three projects are stored in the PACS and will be retrieved through mechanisms already developed for MINDscape access. All aspects of the patient’s EMR are also retrievable through MINDscape. However, these information objects are in distinctly separate areas of MINDscape (i.e., under different tabs). What we propose to do is build, based on the design and evaluation approaches described in Sections 4 and 5, new and distinct web-applications for each project. Each of these will have access to the same underlying information objects, however, with the presentation will be tailored to the individual user environments for each project.

For example, in the case of the collaborative tumor board (Project 2), as the tumor board works from a pre-set list of patients, the presentation of patient information pertinent to the tumor board will be extracted from MIND (e.g., through the MIND Access Protocol – MAP – automatically, previous to the collaborative tumor board meeting), along with links to relevant images from the PACS archive and real-time audio/video links between collaboration sites. These information objects will be assembled by the web applications to be developed under this contract in a format most useful to the end-users, in this case, the tumor board physician. The exact format of information object presentation for the distributed collaborative environment is at this point only incompletely understood, and will evolve through the design and evaluation process, and is the major thrust of the contract.

3. Q: The offeror mentions applications that will be used, such as, an electronic medical record, but it is not clear that the applications will support their plans for them. Comment.

A. We believe that the answer for question 2 above also applies to this question as well. However, we would like to stress that a majority of the underlying infrastructure components (e.g., MINDscape, the UW’s web-based EMR, and the Pacific Northwest Gigapop) currently exist and are in use by clinicians enterprise-wide. Only the web-based availability of images through the PACS (which has been demonstrated as proof-of-concept already) awaits enterprise-wide implementation  within the next six months (well before it is required for the contract).
We appreciate that these current infrastructure applications, e.g., MIND/MINDscape in their current form are insufficient to support the distributed collaborative informatics needs of the groups of physicians targeted for the three projects, e.g., tumor board oncologist. Understanding and encoding physician needs and workflow into the target applications to be developed for each project is the focus of the Phase II proposal. 
Let us first draw the distinction between the project applications that will be developed under the contract and the infrastructure already in place. Through the process elaborated in the Approach (Sec. 4) and Methods (Sec. 5) sections of the originally submitted technical proposal, we will be developing web-based applications to support each of the three projects. These do not currently exist in any appreciable form. These three applications will be dependent on several key infrastructure technologies, many of which are already in existence at the University of Washington, and some of which are designed and await implementation in the next six months.

Section 3 contains descriptions of the key underlying technological infrastructure components that will support the three project applications: the Pacific Northwest Gigapop and CCA partners gigabit networking infrastructure, MIND/MINDscape, Prism, PACS, and library knowledge resources. Many of these resources were themselves the direct result of previous NLM sponsored research under UW IAIMS and NII contracts. In this respect, we are effectively leveraging previous NLM medical informatics research products into the current contract.

The underlying infrastructure components provide the ‘glue’ between the project applications, that is, all three will be new web-based applications accessible through the enterprise-wide and popular MINDscape portal. For instance, radiology images, key to all three projects are stored in the PACS and will be retrieved through mechanisms already developed for MINDscape access. All aspects of the patient’s EMR are also retrievable through MINDscape. However, these information objects are in distinctly separate areas of MINDscape (i.e., under different tabs). What we propose to do is build, based on the design and evaluation approaches described in Sections 4 and 5, new and distinct web-applications for each project. Each of these will have access to the same underlying information objects, however, with the presentation will be tailored to the individual user environments for each project.

For example, in the case of the collaborative tumor board (Project 2), as the tumor board works from a pre-set list of patients, the presentation of patient information pertinent to the tumor board will be extracted from MIND (e.g., through the MIND Access Protocol – MAP – automatically, previous to the collaborative tumor board meeting), along with links to relevant images from the PACS archive and real-time audio/video links between collaboration sites. These information objects will be assembled by the web applications to be developed under this contract in a format most useful to the end-users, in this case, the tumor board physician. The exact format of information object presentation for the distributed collaborative environment is at this point only incompletely understood, and will evolve through the design and evaluation process, and is the major thrust of the contract.

4. Q: The requirement for NGI in this project needs to be clarified further. Discuss.
A: The requirements for NGI capabilities for these projects are manifold. Firstly, each of the projects deal with the transmission of large image datasets or videoclips as well as the transmission of real-time video across the enterprise-wide network. As noted in the proposal these datasets or streams can be quite voluminous.

“Clearly, for high-resolution images (e.g., a single mammogram consists of around 160 Mbytes) and streaming video of adequate resolution for diagnostic ultrasound or fluoroscopy (e.g., digitized NTSC video runs about 160 Mbps uncompressed and MPEG-2 compression runs about 6 Mbps), aggregate network bandwidth and latency quickly become major concerns and targets of investigation (page 15, paragraph 2).”

Thus in order to transmit these images from an archive location (in the case of Radiology images) in a timely manner (for display of Radiology images in PACS we have set a 1-2 second window from time of case selection to first image display) to the distributed collaborative sites or transmit a 6 Mbps video stream between the collaborative sites requires both high bandwidth and low latency. “The low latency and high bandwidth afforded by the PNW Gigapop and the multiple Gbps fiber-optic network between CCA partners (Sec 3.2) will allow for a wide range of medical multimedia applications to support cancer care (p.10, paragraph 3).”

Secondly, we not only have to be concerned about the bandwidth and latency of the project applications, but also other inter-institutional traffic through the Pacific NorthWest Gigapop (described in Section 3.2, page 10). The participating institutions cannot afford a separate network for this project, nor would this be a reasonable direction to pursue. Thus the applications developed under this contract will be a component of the larger aggregate inter-institutional data traffic which we are currently characterizing. Later, considering successful Phase II and III awards, as the Phase II developed tools are widely deployed as products, several sessions may be occurring simultaneously which would add greatly to the overall aggregate traffic.

Lastly, as was mentioned in Section 3.2 (page 10, paragraph 4) “The PNW Gigapop is intended to serve as a national model for a frame-based (as opposed to a cell or ATM based) Gigapop employing high performance and more Internet Protocol (IP) conducive technologies such as Gigabit Ethernet, packet over SONET, and eventually Dense Wave Division Multiplexing (DWDM).” What we learn from this project will contribute to the national understanding of scaling networks and planning for growth in traffic.
Also, as was described in Section 2.5 (page 9, paragraph 2): “Following the philosophy of our UW Computing and Communication (C&C) administration, the CCA gigabit-networking infrastructure is being developed using IP (Ethernet) over SONET (Sec 3.2). We appreciate that IP is well behind ATM in terms of quality of service (QoS) provision … We will be working closely with C&C to employ new methods of imbedding QoS elements (such as those provided by RSVP and IPv6). However, the only certain mechanism to ensure adequate bandwidth to strategic applications, at this time, is the over design of network capacity so that there are absolutely no potential bottlenecks.” This may perhaps be an inelegant solution, but the OC-48 and OC-192 links with wave division multiplexing being developed for the CCA network in conjunction with the Gigapop, will provide adequate bandwidth and latency for this NGI application.
So, as our underlying Gigapop and campus networking infrastructure are frame-based with slight (as compared with ATM) QoS features, using the high bandwidth and low latency capabilities of the NGI is the main mechanism to guarantee that the developed applications have sufficient real-time bandwidth to support interactivity using the voluminous data sets/data streams.


5. Q: The terms "investigate," "explore" and "pursue" are used often, rather than giving specific plans for what is to be accomplished. Discuss.

A: We believe that the answer for question 1 above also applies to this question as well. The goals of this contract were given in the Specific Aims of Section 2:

( “Specific Aim 1: The development of web-based tools that will demonstrate an infrastructure for the collaborative practice of oncology through the distributed sites of practice of the Cancer Care Alliance (CCA) and its regional affiliates.”

( “Specific Aim 2: The design, construction and evaluation of specific collaborative tools using the underlying infrastructure in Specific Aim 1 for three crucial steps in the diagnostic work-up, management and treatment of a cancer patient entering the CCA:

• Patient Assessment/Diagnosis - Consultations between referring physicians in the local area (specifically the UW Physicians Network primary care clinics) and CCA physicians/researchers, including the patient (Sec. 2.2)

• Patient Diagnosis and Selection of Treatment Modality - Tumor board conferencing (Sec. 2.3)

• Patient Treatment - Radiation oncology treatment planning (Sec. 2.4)”

Perhaps more emphatic terms should have been used in Section 2, however, the use of the words ‘investigate’, ‘explore’ and ‘pursue’ are indicative of the unknown aspects of this research project. The exact format of information object presentation for the distributed collaborative environment is at this point only incompletely understood, and will evolve through the design and evaluation process, and is the major thrust of the contract. Thus, some elements discussed in Section 2 are postulations of what might be beneficial to the oncologists. For example, “We also want to investigate several methods of capturing and storing ‘print screen’ snapshots during the course of the conference. These will, in effect, generate a set of meeting notes for the participants using a slide presentation metaphor. (Sec 2.3, page 6, second full paragraph).” In other words, we believe that this functionality will be useful, but don’t know (and won’t know) its utility until we begin our investigation methodology as delineated in the Methods section (Sec 5) and Figures 4 and 5.
A large amount of preparatory work in the areas of design, construction and evaluation will be required in order to develop the end-point web-based applications for the three projects. These three facets are described in the Approach and Methods sections (Secs. 4 and 5, respectively). The approach and methodology for developing the end-point applications are encapsulated in detail in Figure 4 (Contract Plan of Work) and Figure 5 (diagramming the spiral software design methodology). Figure 4 specifies for the anticipated three-year period of the Phase II contract what activities are expected to occur each month. We believe that the Approach and Methods sections along with Figures 4 and 5 describe in detail the specific plans for accomplishing the applications for the three projects. We would like to note, however, an error in Section 5.3.2 on Evaluation Pre/Post-SELU and Pre/Post-tool Deployment (page 24, last paragraph). Figures D and E should read Figures 4 and 5. We apologize for any confusion this may have caused.
6. Q: There is concern that this proposal is simply funding to support projects already in progress. Some facilities are just now being completed, and others are planned. However, these are not necessary to the project, since the functions are already being performed elsewhere. Comment.

A: We understand this concern on the part of the reviewers, but none of the three projects described, except for the distributed collaborative radiation oncology treatment planning project (Project 3) is even remotely being planned by the Cancer Care Alliance (CCA) partner institutions for implementation. They are simply too difficult, complicated and ‘in-the-future’ for them to consider at this point when their focus is on the ‘nuts-and-bolts’ construction and equipping of the new CCA outpatient facility. However, there is no doubt that the CCA (and other distributed oncology care institutions) will benefit greatly in the long-term from the proposed collaborative applications developed through this contract. In fact, even though there is no institutional financial support available to develop the applications described in the technical proposal, the letters of support clearly demonstrate the enterprise-wide interest and high-level administrative support which we have attracted. It also helps that one of the co-PIs (Fred Appelbaum) is also the CEO of the CCA. We are relying on this administrative support. We believe the success of our Phase II contract research will result in the CCA partners funding the replication of the final product (applications) developed under  this contract  throughout the CCA and its affiliates in the multi-state WWAMI region and beyond. The evaluation of the widely deployed application would form the basis for the Phase III effort.
With regard to Project 3 (radiation oncology treatment planning), while it is true that the current Prism application is capable of use in a multi-site mode through the use of X-windows technology, it is one of several infrastructure tools that will be integrated into the envisioned oncology treatment planning web-based application for distributed collaboration for Project 3. The same approach and methods used for the other two projects will apply to the understanding, encoding and evaluation of end-user requirements for Project 3 as described in Sections 4 and 5 of the technical proposal.

We also want to make it abundantly clear that none of the funds requested under this contract is going to fund any portion of the underlying infrastructure: gigabit network switches, fiber-optic runs, MIND and MINDscape server computers, PACS or the PACS web server, etc. All of the elements of the infrastructure are being purchased, developed, and maintained by the CCA partners. We are leveraging the institutional investment in these infrastructure components to enable  the development of distributed collaborative applications for the three projects.

7. Q: Regarding tumor board applications, it is not clear how will images are delivered to the local physicians. There is a concern regarding local physicians' access to NGI network. Discuss.

A: We would like to make it clear that the CCA partners enterprise network (Fred Hutchinson Cancer Research Center, Childrens Hospital and Regional Medical Center, University of Washington Medical Center and the CCA Outpatient Clinic) being interconnected through the Pacific Northwest (PNW) Gigapop in Seattle is our NGI and as such the information objects to be shared in the distributed collaborative applications to be developed under the contract can be transmitted throughout  this wide-spread enterprise. However, what about the ‘local’ physicians access to this network?
At this time, the Gigapop has been extended, although through lower-speed links than the current OC-48 and shortly anticipated OC-192 links to the CCA partners. For instance, Washington State University (Pullman, WA), the University of Idaho (Moscow, ID) and Montana State are connected to the PNW Gigapop at DS-3 (45 Mbps). A consortium of Portland, OR higher education institutions is being connected at OC-12 (622 Mbps) and it is planned to connect the University of Alaska and the Arctic Lights Consortium at either a OC-3 (155 Mbps) or OC-12 rate. The PNW Gigapop also has established connectivity to the commodity Internet via multiple DS-3 circuits (45 Mbps) to UUNet, Sprint, and soon AT&T.

However, this doesn’t provide NGI capable network connectivity for CCA affiliates or rural physicians in the WWAMI region that refer patients into the CCA unless they happen to be connected with a significant bandwidth connection to one of the regional academic Internet hubs above, purchase significant bandwidth from an telco-ISP like UUNet or AT&T, or wait for one of the major low earth orbital satellite projects (e.g., Teledesic) to provide significant bandwidth to underserved rural areas. This is why for Phase II we have limited the ‘local’ physicians to  those from the University of Washington Physicians Network (UWPN) as mentioned in Section 2.2 for Project 1: “The goal of this project is to design, construct and evaluate a tool that effectively allows local University of Washington (UW) Physicians Network physicians (Phase II), regional affiliate institution’s physicians in the broader multi-state region (Phase III), and their patients to engage in collaborative consultation with CCA oncologists (page 3, paragraph 1).”

A detail that was omitted from the submitted technical proposal (due to page limit restrictions) was that the UWPN (a constellation of nine primary care sites staffed by UW physicians) is connected to the 4545 end of the Gigapop (Figure 3, page 29) through multiple DS-1 (1.5 Mbps) circuits. While this bandwidth is envisioned for low-bandwidth videoconferencing and batch radiology image transfer, sufficient for the Phase II Project 1 (Consultation Between Local Referring Physicians and CCA Physicians/Researchers, Including the Patient) application, it would be insufficient for the Phase II Project 2 (Tumor Board Conferencing) application. Thus, the UWPN (‘local’) physicians are not anticipated to be a part of the current Phase II tumor board project. It was stated in the Section 2.3 for Project 2 that the addition of ‘local’ physicians to the tumor board would be a possibility in Phase III when, it is hoped, that currently deployed NGI technology will have developed to a point where it has diffused away from the current limited number of national gigapops to down-stream users: “Phase III involves extending these tools to the regional CCA affiliate institutions. This has the potential to allow regional affiliate physicians to participate directly in tumor board conferences. The benefit to these physicians is both greater participation in the care of patients they have referred into the CCA, and the significant educational benefit of being involved in discussions at the referral center (page 5, paragraph 4).

With this preamble, let us clarify directly the question raised. No ‘local’ physicians are anticipated to be involved in the tumor board application (Project 2) until Phase III. The only ‘local’ physicians anticipated to participate in the Phase II contract will be those at the UWPN sites which are currently connected to the PNW Gigapop through multiple DS-1 links sufficient for the Project 1 application (real-time, low bandwidth compressed video and overnight/background patient radiology image file delivery).

8. Q: The project plans to involve many groups to participate: local physicians, radiation oncologists, patients, families and tumor boards. It is not explained how this complex project would be coordinated or who would do the coordination. Discuss.

A: Actually, Section 4.7 (Project Management, page 22) and Section 10.1 (Principal Investigator/Project Director and Co-Principal Investigators, pages 37-38) describe briefly the project coordination and personnel involved.

Project Management (page 22): Drs. Stewart and Fuller, and Ms. Cannava will provide project management for this contract. Dr. Stewart will be responsible for the overall conduct of the Phase II effort. He will administer the contract, participate on all group meetings, and will be responsible for the drafting of any interim and final reports. Dr. Fuller will assist with the administration of the contract. Ms. Cannava will act as the Phase II program manager.

The following meeting schedule is anticipated. The PI and co-PIs (Fuller and Appelbaum) will meet once monthly. The PI (Stewart) with the project leaders: Chou, Langer, Lober and Kalet will meet twice monthly. We also plan to form a user advisory committee for each project.

Principal Investigator/Project Director and Co-Principal Investigators

Brent K. Stewart, Ph.D.: The Principal Investigator for the contract is Brent K. Stewart, Ph.D., Director, Imaging Informatics and Diagnostic Physics. ... He (40% all three years) will be responsible for the overall conduct of the project and will be responsible for the drafting of all reports. He will be co-leader of Project 1(consultation between local referring physicians and CCA physicians/researchers, including the patient) with Dr. Langer, and Project 2 (tumor board conferencing) with Dr. Lober. He will also be actively participating in the development of new MINDscape infrastructure and security with Drs. Chou and Hoath. In addition, he will be working closely with Dr. Ramey on the usability and evaluation of the informatics tools created for each project…

Sherrilynne S. Fuller, Ph.D.: One of the two co-Principal Investigators for the proposed contract is Sherrilynne S. Fuller, Ph.D, Head of the Division of Biomedical Informatics in the School of Medicine. Dr. Fuller (10% funded + 10% contributed effort all three years) will assist with the administration of the contract as well as participate in the direction of the three projects. … Dr. Fuller has extensive experience as a PI managing complex research contract projects including the Bench to Bedside and Beyond Regional Telemedicine Testbed contract, IAIMS Implementation Grant and the National Network of Libraries of Medicine/Pacific Northwest Region Contract; has served as a consultant to a number of IAIMS sites nationally; has published on the development of large-scale integrated information systems and has been an invited speaker at national and international conferences on telemedicine and the Next Generation Internet.

Frederick R. Appelbaum, M.D. : The second co-Principal Investigator for the proposed contract is Frederick R. Appelbaum, M.D. Dr. Appelbaum is Senior Vice President and Director of the Clinical Research Division at FHCRC, Head of the Division of Medical Oncology at the UW School of Medicine and Executive Director of the Cancer Care Alliance. Dr. Appelbaum (10% effort all three years) will participate in project group meetings and PI/co-PI meetings, as well as provide input and insight into the design and evaluation phases of the three projects. His expertise in clinical cancer research, medical oncology and position within the Cancer Care Alliance will provide an extremely valuable clinical perspective to the contract effort…

The briefness of these descriptions was due to page limit restrictions, however, a more detailed description of the coordination of this project and our experience with managing previous large and complex NLM contracts is noted. First of all, we do appreciate the complexity of this undertaking as pointed-out in the submitted technical proposal. 

(page 16, paragraph 2 in Section 3.9) “Although major strides are actively being taken in the area of CSCW, it is a difficult, complex and time-intensive investigation process.”

(page 16, paragraph 3 in Section 3.9) “Grudin [Grud94] points out some of the difficulties in evaluating groupware: “apart from the sheer logistical problems of getting even a small sized group in the same lab at the same time, the necessary duration of the evaluation is a major problem, because group interactions may unfold over days or weeks.”

(p. 17, paragraph 1) “As alluring as the prospects are for the application of collaborative tools to the diagnosis-management-treatment work processes of oncology patient care and the tremendous pay-off for successful implementation, there is no mistake concerning the difficult and painstaking process necessary to affect their application in this arena. This is why the implementation plan laid out in the Approach and Methodology sections below are so painstakingly detailed. We believe that the expert multidisciplinary team of medical informaticists, oncologists, evaluation and networking experts assembled for this Phase II contract effort are equal to this most challenging task.”

In addition, as was pointed out in Dr. Fuller’s qualifications, the UW team composed for this proposal has significant experience with the management and effective execution of large, complex informatics projects. Also, a major asset of the UW is the low thresholds to collaboration between institutions, departments and individuals. This is a facet of the UW medical research community that has been  the source of many positive complements from external colleagues.

We provide a textual description and an attached figure to describe the organization of the proposed research under this contract. As described in Sec 4.7, there will be a Program Executive Committee consisting of the PI (Stewart), the Co-PIs (Fuller and Appelbaum) and the Program Manager (Cannava). The Program Executive Committee will meet monthly. Ms. Cannava has many successful years of program management to her credit, having been the manager for the Bench to Bedside Project (B3) for the past 3 years and previously managed the WWAMI Rural Telemedicine project. Her responsibilities included managing the day-to-day operations of these complex projects. Under the direction of the PI and co-PIs, she will oversee all aspects of contract implementation and ensure that all contract guidelines are followed. Ms. Cannava will play an active role in the coordination and facilitation of the many meetings necessary for the three contract projects. 
The PI (Stewart) and the Program Manager (Cannava) will meet with the Program Team twice monthly. The Program Team consists of the three Project Leaders (Langer, Lober and Kalet) and the other Program team members: Corbato (Networks), Chou (Security), Weghorst (VR and Human Interfaces), Hoath (MIND/MINDscape), Ketchell (Library Resources) and Ramey (Evaluation). The Program Team will meet as a large group twice monthly. In addition, the PI will meet with team members individually as needed. Ramey and Hoath will be in charge of additional secondary personnel. Each project will have a User Advisory Committee consisting of the Project Leaders, the PI, the Program Manager and physicians participating in each of the projects. We have found User Advisory Committees to be particularly useful in many clinical and research informatics projects at the UW.
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