“SARS Combat” update from NCHC

May 24, 2003

Why is NCHC involved?
(1) NCHC’s initial involvement was due to the reception of direct distress calls from Taiwan’s hospitals and medical facilities, who recognized NCHC’s dedicated work in the Asthma Grid and Access Grid arena.  
NCHC’s Asthma Grid project permits scientists to collect real-time medical information from patients at home, allowing them to observe the medical conditions of asthma patients and provide an emergency response network of staff and digital technology, should a patient’s condition suddenly worsen. The asthma grid is a collaborative effort between NCHC and Chiang Gung Hospitals and University, a major hospital system in Taiwan. One of the Chiang Gung Hospitals in the south was found to be infected by the virus causing severe acute respiratory syndrome (SARS) and cross infection rapidly spread the virus throughout the hospital, due to lack of infection control. Initial cases were not reported by the hospital superintendent and the director of disease control, leaving health care workers unprotected and unprepared to deal with the disastrous outbreak. Quarantine measures to minimize the control of the disease continue, as authorities work to improve infection control measures.

In the meantime, patients previously admitted for non-SARs related reasons were relocated to other smaller hospitals, causing additional quota problems for those facilities in the southern region of the island. As the outbreak exploded, health care workers fell among those infected with SARS, and had to be quarantined.  Others resigned fearing infection, as the disease rapidly spread. Most doctors are trapped in the Northern region due to the serious infection in Taipei. Remote diagnosis tools, remote experience, and information sharing are emergently needed among staff in the Chiang Gung Hospital system. Assessment of the disease, leading to a potential positive diagnosis, has to be made immediately with efforts to rapidly divert suspect carriers of the disease into a separate triage area to minimize transmission to others, while collecting sufficient information to support and record a diagnosis.
(2) NCHC is responsible for the national cyber-infrastructure. This technology is currently under construction, but the need for its immediate usage is apparent. The work in Grid technology at NCHC drew attention of the Department of Health (DOH) in Taiwan and was called upon to provide solutions for emergency response. The proposed work was reviewed by DOH, WHO and CDC, and was immediately approved. 
General Descriptions of the Problems
(1) It has been reported that approximately 90% of new SARS cases are contracted in hospitals. A large number of health care workers were infected because SARS patients were not properly diagnosed, leaving health care workers exposed and in direct contact with those who had contracted the respiratory illness. In addition, because of improper reporting procedures, critical response time required by health organizations in controlling the disease was limited, decreasing the ability to bring the outbreak under control rapidly.
(2) Suspected SARS patients are quarantined. It has been observed that the patients tend to have psychological problems, such as depression, in the usual 14-day confinement period. SARS patients, health care workers, and their families suffer elevated levels of stress and depression, due to the ongoing fears of infection and stigmatization by the community.

(3) In efforts to contain and quickly isolate the SARS virus, hospitals have placed specific areas under quarantine, followed by a larger effort to place specific buildings under quarantine. Communication is restricted to telephone/voice contact, limiting the ability to observe the progress of suspected patients.  
(4) Medical institutions, established to exclusively accommodate SARS patients, have become a top priority throughout the region, and will be ready to receive patients in the near future. In addition, other hospital are adding newly designed “negative pressure isolation floors”, established exclusively for SARS patients.  
The Requirements:
(1) While assisting with the containment of SARS, protecting healthy medical personnel against the disease is a priority. We need to limit their exposure to the disease in efforts to control the epidemiological outbreaks, while increasing efforts to adequately care for and treat SARS patients.  
(2) Constant observation of the isolated SARS patients (suspected or diagnosed) is necessary.

(3) The diagnostic records of SARS patients must be archived, with a system established allowing for storage, retrieval, and viewing capabilities as needed.

(4) The temporal issue is critical.

What has been done in hospitals?
(1) The CCTV system has been installed and a TV has been provided. There is virtually no level communication, only broadcast information. Negative news stories regarding SARS and the outbreaks are very disturbing and frustrating to patients, and further the need for psychological support. The CCTV monitor is useful but limited in its capabilities. When noted that the psychological and behavioral status of a quarantined SARS patient negatively changes, medical staff seek out the assistance of psychological services.   
(2) Telephone and/or mobile phone are convenient to use. Video-teleconferencing technology is now deployed in the San-Chung exclusive SARS hospitals, and is considered to be one of the better alternatives.

Further detail of requirements:
(1) Three geographically distributed hospitals — San-Chung Hospital, Jen-Ai Hospital and Chiang-Gung Hospital, Linkou (in the north) — require immediate systems for remote diagnosis and emergency response. Functionality for the diagnostic systems include data sharing of X-ray images, numerical values, white board and video/audio discussions.

(2) Once SARS patients are moved into quarantined ward(s), the area(s) will be forbidden to enter. Therefore, the system(s) have to be in place prior to patient admission.

· San-Chung Hospital is a county hospital. It is assigned as an Exclusive SARS Hospital and will be open on May 22, 2003. They use Video Telephones as a solution for communication between the quarantined wards and the outside world. (http://www.tcsch.gov.tw)

· Chiang Gung Hospital, Linkou, has 3 quarantined areas for the wards. The 1st area was opened on May 20th. Others are still under construction and can be modified accordingly for NCHC. Chiang Gung Hospital, Kaohsiung, has been infected with the virus, and individuals have been advised against entering the facility. Chiang Gung Hospital system encompasses 6 major branches distributed island-wide, as well as Chiang Gung University at Linkou, a prestigious medical university in Taiwan. (http://www.cgmh.org.tw/eng2002/index.htm)

· Taipei Municipal Jan-Ai Hospital is one of the municipal hospitals under the jurisdiction of the Bureau of Health of the Taipei City Government, and it is a teaching hospital approved by the Executive Yuan's Department of Health. Due to the first hospital outbreak in Taipei Municipal Hopin Hospital, Jan-Ai Hospital has to accommodate suspected SARS patients and is most likely to have the grid service in place immediately (May 20th). (http://www.jenai.health.gov.tw/english/eindex.htm)

(3) The system has to be easily extendable and scalable. Further contacts from DOH have been accomplished/approved for similar requirements. More hospitals will join in the near future, once the feasibility of the system is further approved.

(4) Network with constant quality has to be provided for emergency responses.

(5) The size of the data can be first approximated by X-ray images. One X-ray image will be 1M~20M bytes. 3000 patients are expected with at least 1 image per day lasting for 30 days. The data size will up to approximately 2 terabytes.

(6) If the video monitoring records of the patients are archived for further study, the data issue will be critical.
The Solutions adopted and current problems encountered:

(1) VTC system through Access Grid (AG) with H.323 system as a backup.

· AG v1.2 and v2.0 for clients was tested and performed well. AG node of v1.2 has been up and in operation for more than 5 months.

· Due to strict requirements of communication quality, it is necessary to have a server up and run locally, versus current options in Chicago or Sydney. AG v1.2 for servers was then procured from inSORS. Because of the disease, delivery of the system has been postponed. NCHC is awaiting delivery at this writing. 
· AG v2.0 virtual venue server (VVS) has been adopted as an alternative solution. It has been installed and tested. The issues of unicast bridge and of static multicast IP are still under discussion.

· AG v2.0 and v1.2 are not compatible. Therefore, the adoption of VVS requires AG v2.0 clients. The current UI of AG v2.0 is tedious and difficult to harness. It is expected to cause big problems for end users, in particular in an emergent situation. A high level easy-to-use UI is being now developed in NCHC to meet the current requirements. A backup solution is to use VNC with support staff sitting in the control center of NCHC to provide an immediate real-time and on-line manual handling of the start-up and to debug the VTC sessions.

(2) Information collection and retrieval via previous Grid efforts on Asthma (Asthma Grid) and Ecological Observation (Ecogrid).

· Asthma Grid is a collaborative effort led by Chiang Gung Hospital to construct a health care cyber-environment for Asthma patients. The members include 12 major hospitals and clinics in remote areas of Taiwan, as well as a local medical apparatus company, pharmaceutical company and Bureau of National Health Insurance. The patients blow in to a medical gadget to measure their current condition at home. The gadget then sends the data collected via telephone, mobile phone, or networked PC to  similar receivers for doctors and/or nurses. A copy is simultaneoulsy sent to NCHC for analysis. Communication can be two-way. A Web portal is also available for different levels of data management. The conversion is straightforward due to the similarity in handling of medical information and the manner in which data is collected. The only difference is that X-ray images are now required, which may result in a very large dataset that will need to be managed. MySQL is currently used. File systems, with the path of the image file recorded as a metadata in the database, are currently being used. Within the next week, solutions from the Telescience Portal of NCMIR at UCSD will be tested. Our previous work on IvI (Image-based visualization Interface) will be also be used to record and document the data. This current development differs from the others in that it is not an R&D project, but it is used for REAL and CRITICAL operation and service. Probably risks and timing have to be carefully calculated.
· Ecogrid is dedicated to remote control and remote data acquisition in ecological reserves, which tends to be a network and computing challenge. The current work includes IP-enabled real time video/audio monitoring and control in the reserves, large data management, image pattern extraction and IP-enabled robot net. Part of the technology can be directly converted to the use of two-way communications between the quarantined wards and doctors, as well as to record and analyze patients while they are quarantined.

(3) Dedicated Network

Dedicated backbone network with 1 Gbps bandwidth will be deployed by Chung-Hwa Telecom, and paid for by NCHC connecting the hospitals to NCHC. There are connections of 100Mbps within each hospital, which provides basic internal communication services. The current network model will be reviewed after the outbreak for routine operation and service.

The call to the International Grid Community for help

It is hypothesized that the advanced cyber-infrastructure can assist with this facet of critical disease control, and serve to assist with emergency response needs. At this point in time, NCHC is not completely ready to handle this arduous task without a great deal of assistance. However, NCHC reviewed the exciting technologies and found that grid computing can still provide the most promising answers . We may not be ready to handle the situation on our own, but with assistance offered from the international grid community, e.g. PRAGMA, we believe that we can adequately contribute to the nation-wide call to assist in fighting the disease, and hopefully, save many lives. Thanks to PRAGMA (www.pragma-grid.org) the alliance has been formed. We’ve received numerous responses to our urgent requests for assistance, and have been in correspondence with many experts via emails and VTC. For further information, please contact Grace Shau-Wei Hong (gswhong@nchc.org.tw) of NCHC.

An update on our current progress (last updated May 24, 2003)Current Progress update

· 3 AG nodes are installed, tested and ready with an embedded H.323 backup system.

· The dedicated network is ready.
· 
· Rajesh Chhabra (QPSF MetaCentre Facility) provided a volunteer consultant to the unicast bridge with Kev Chiang of NCHC via Access Grid discussion in Sunday (May 18, 2003).

· Terry Disz and Tom Uram (ANL) are providing constant assistance on AG v2.0 via emails.

· SARS Grid prototype is ready. (May 19, 2003)

· AG integrated UI prototype is ready. (May 19, 2003)

· 2 AG nodes are being delivered at 1330 (May 20,2003) for San-Chung and Chiang-Gung Hospitals, tested at 1530. Systems established and tested by 1500 (May 21, 2003).
· Jennifer Mears (Network World) enquires information on SARS and ACCESS GRID in Taiwan from Teri Simas (PRAGMA) and is interested in know more how AG is deployed to help research and monitor SARS. (May 21, 2003)
· Network connection between Jen-Ai Hospital and NCHC are successfully tested by 1700 (May 22, 2003).
· 1 AG node is established in Jen-Ai Hospital. (May 23, 2003)
· CDC starts using the AG integrated UI. (May 23, 2003)
· Larry Smarr, Stephanie Sides, Ramesh Rao, and Ronald Graham (Cal-(IT)2 at UCSD) are referred to by Teri Simas (PRAGMA) via email, offering help from the Cal-(IT) team. (May 24, 2003)
· The 2nd AG node for Chiang-Gung Hospital at Linkou, the 3rd in the row, is scheduled to be delivered at 1200 (May 28, 2003)
Problem that still needs to be solved


· Is it possible to apply static multicast IP? If so, who should we contact and how?

� NCHC = National Center for High-Performance Computing





