Telemedicine and Dialysis.

The use of telemedicine / videoconferencing / electronic remote monitoring of dialysis [machine] parameters in the home and satellite clinics.  With particular relevance to peritoneal dialysis support.
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	Abstract:
	Mean-term experience in the use of Telemedicine in Peritoneal Dialisis (PD) patients is limited as well as its cost-benefit. The main objective of this work is to evaluate Telemedicine utility in mean-long term control of stable PD patients, analyzing if the televisit (TV) could substitute 50% of the programed inhospital consults (HC) the time spent in both visit modalities, the quality of patient-personel contact as well as how image and sound have been perceived. Visit resolution was analyzed taking into account the need of HC after a TV; We also have studied if it would be possible to retrain patients in the dialisis technique with telemedicine, and we have checked the patient perceived quality and calculate the real and social costs. METHODS: during 18 months, the system has been implanted to 19 patients with 7 +/- 4 follow up (range 3-17). A Falcon videoconference kit at patient's place was used, connected to the home television set. In the hospital there was a computer with a videoconference card, webcam and software meeting point which permits the control of patient's camera from the hospital. Both are connected by a 3RDSI line system. A monthly programmed HC or TV has been made. If more controls had been required, they have been made by TV Time spent was recorded on each TV and patients and staff questionary were inquired. RESULTS: (a) Patients: mean age 44 +/- 8 years, 13 (68%) male. 12 (63%) had elemental educational level and 7 (37%) mean-superior. 17 (89%) were actively working. The PD technique was: CAPD 6 (32%) and APD13 (68%). (b) Televisits: 103 TV have been made. 22 +/- 9 minutes were spent on each TV less than in the HC, 33 +/- 8 minutes (p < 0.01). There were technical problems related with lines in 21 TV, but only in 4 the connection was not possible. 92 TV (89%) were made on time, 99 (96%) had a good image quality and 96 (93%) had a correct sound. 100% of patients perceived TV as close to HC. In 90 TV (87%) medical treatment was modified. Only in 4 cases (3.9%) patients needed an hospital visit. According to patient's valuation, TV replaced correctly to HC in 97 instances (94%) and in 97 (97%) in staff opinion. In all cases (100%) catheter exit site could be evaluated as well as edema presence. Retraining was possible in all cases. There was a save in nurse's time and patient's time and also, a save in physical hospital space. Initial investment apart, the daily cost increment was scarce (1.5 Euro) taking into account that there is a save in time for patients and personnel, save in physical space in hospital and in sanitary transport. CONCLUSION: Telemedicine is useful from the clinical point of view in the mean-term for stable patients in PD. Daily cost increment is scarce and there is a save in time for patients and personnel, save in physical space in hospital and in sanitary transport.

	Comment:
	Referenced. Article in Spanish. Telemedicine is effective for use with patients undergoing peritoneal dialysis at home / community.  Most problems often tend to be technical.  
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	Abstract:
	A common workplace was established between the renal unit at the University Hospital of North Norway and two satellite dialysis centres, in Alta and Hammerfest. A 2 Mbit/s ATM network was employed for IP-based videoconferencing. A common electronic medical record system and dialysis monitoring software were used. During an eight-month study period, nine patients were enrolled and 225 videoconferences were performed for daily visits and regular rounds. A bandwidth of 768 kbit/s was required for satisfactory teledialysis. Although technical (28%) and logistical problems (10%) were frequent, five hospitalizations and one-third of the planned visiting rounds were avoided. An economic analysis showed that annual savings amounted to US$46,613, while annual costs were US$79,489. Despite the technical difficulties in about 30% of conferences, the nurses were satisfied with the videoconferencing system. Digital X-rays were communicated without problems. The pilot study indicates that satellite units may be incorporated into the daily management at the central institution by telemedicine.

	Comment:
	Referenced. Good article. Showed cost-benefit gains and good nurse satisfaction.  The biggest problems encountered were technical. 
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	Abstract:
	We investigated the feasibility and effectiveness of a telemedicine system for monitoring pediatric patients undergoing automated peritoneal dialysis (APD) at home. The system uses modem-based communication between the patient's cycler and a computer in the dialysis unit, which allows data transmission and storage, and live patient-physician interaction by ISDN lines, modem, microphone with stereo speakers, and digital cameras for private video-conferencing and image capture. Two children aged 10 and 12 years, who live 1500 and 40 km from the dialysis unit, respectively, have been using the system for 7 months. All of the APD treatment data were stored and examined; 122 televisits were performed. The APD data show that both patients have complied with their dialysis prescription. The telemedicine system broadens patient/physician interchange and increases the quality of care and the life of children on peritoneal dialysis.

	Comment:
	Referenced. Effective use of telemedicine direct to a patients home to facilitate PD and reduce hospital visits.
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	Abstract:
	Peritoneal dialysis is usually considered a first-choice treatment for end-stage renal disease for patients living in remote areas. The advantages of peritoneal dialysis over haemodialysis are that peritoneal dialysis preserves the residual renal function for longer, provides patients with more independence and gives patients a greater opportunity to return home quickly. In Australia, Aboriginal people suffer end-stage renal failure at disproportionately higher rates than the general population. Given that many Aboriginal people live in remote communities a task of peritoneal dialysis units is to ensure the successful setting up and maintenance of peritoneal dialysis programmes in the outback. This paper examines how peritoneal dialysis units located in the city are able to deliver peritoneal dialysis to patients located often hundreds of kilometres and at times thousands of kilometres away in very remote communities. In preparing this paper interviews were conducted with renal and remote community-based health professionals in Western Australia and the Northern Territory, and with peritoneal dialysis patients in Western Australia. The success of remote peritoneal dialysis programmes relies on many elements, most importantly an integrated approach to care by all members of the peritoneal dialysis team. The peritoneal dialysis team included not just health professionals but also patients, their families, their communities and other support people such as those involved in the transport of peritoneal dialysis supplies to the outback. Careful communication, a willingness to participate, friendliness and delivering care and supplies with a smile are essential ingredients to a winning program. Without all of these ingredients dialysis in the bush may fail.

	Comment:
	Referenced. Remote PD works, but involves careful communication and cooperation between all those involved. Logistical issues – getting supplies to remote centres are as important as the technical aspects of telehealth. 
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	Abstract:
	This study investigated whether transmission of the parameters monitored from a remote center to the main center could improve the control of a dialysis session. The parameters of the computer connection module Monitral SC in remote and main centers, were transmitted by means of the Hospal data collection software (Demoplus) by modem, to the host computer. Each remote center can be temporarily disconnected, if necessary, from the telephone line and linked directly to a local computer. We checked 101 hemodialyses. The dialysis was monitored from filter washing to disconnection of the patients and the following parameters were selected: backfiltration during washing and hemodialysis: ultrafiltration, conductivity and temperature. From the sessions recorded (93%) we observed that backfiltration during the filter preparation phase was high (30%) in 28 sessions. Backfiltration during the preparatory phase is the major problem for correct management of dialysis sessions. The high percentage in which ultrafiltration had to be stopped shows that control of this parameter is still not ideal. Finally, the collection of monitor parameters and the comparative analysis of clinical data is useful for improving dialytic management.

	Comment:
	Referenced.  Only applies to the monitoring of the technical aspects of the dialysis process.  Not really telehealth / video per se.  
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	Abstract:
	Peritoneal teledialysis (telePD) is a modem-based communication link between the patients' cyclers and a computer in the dialysis unit that allows the transmission and storage of a series of automated peritoneal dialysis (APD) treatment data. In order to evaluate the usefulness of telePD in quantifying the problems that may occur during pediatric APD, we retrospectively studied four patients with a median age of 14.1+/-1.8 years during their initial months of telePD. The selection criteria were potential non-compliance in two cases (patients 1 and 2) and catheter malposition or fibrin occlusion in two (patients 3 and 4). The patients were treated using a Fresenius PD Night Cycler with teledialysis software. Thirty consecutive treatments per patient in the 1st and 4th months were examined, and a series of treatment parameters was calculated. The percentage of treatments with alarms and the number of alarms per treatment were high in both the 1st and the 4th month, particularly in patients 3 and 4. The main causes of the alarms were tube kinking, catheter malfunction, fibrin occlusion, and failure of electrical power. The number of shortened treatments significantly decreased in the 4th month of telePD. One non-compliant family was identified during the 1st month of PD, but psychosocial support helped to decrease the number of shortened treatments due to non-compliance in the 4th month. During the 4th month of telePD, the dwell time/total treatment time ratio (which represents the time of contact between the peritoneum and dialysis fluid) increased as a result of technical interventions aimed at reducing the infusion plus drain time. In conclusion, telePD proved to be useful in detecting and solving the clinical and technical problems of APD.

	Comment:
	Referenced. Remote monitoring of PD data (telePD) can enhance compliance and monitor performance of the remote / home PD process in paediatric patients.  It facilitates problems to be discovered early and advice provided to resolve these. 
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	Abstract:
	Low-bandwidth video has a place in health service delivery. Videoconferencing systems commonly used in telehealth have a high capital cost, take days or weeks to install at specific locations, and have high communications charges. A range of circumstances can be envisaged where video may be of benefit but would not justify the cost of large systems. There are projects in community nursing, home dialysis and post-acute respiratory care where various low-bandwidth video technologies have been added as a supplement to the humble telephone call. It can be expected that at least some of these projects will be able to demonstrate tangible improvements in health outcomes, such as decreased readmission rates, reduced acute episodes of a chronic illness and improved health status from the additional social support.

	Comment:
	Referenced.  Low bandwidth telemedicine can work as an adjuvant to the humble phone call when expensive high-bandwidth systems are not cost-effective. Its use is however more limited to home, nursing home or small scale community projects.  
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	Abstract:
	This paper discusses the issues related to use of Information Technology (IT) solutions in dialysis, and describes the implementation of some of them in a medium size dialysis center. First, starting from the analysis of the organization of public-health nephrology services, the potential role of IT is highlighted. Second, the main directions for IT exploitation in dialysis, namely telemedicine and automated monitoring of dialysis sessions are discussed. Third, the on-field implementation of these services is described, together with some preliminary results. The work here presented shows how IT may improve dialysis services by ameliorating quality and reducing costs.

	Comment:
	Referenced. Unfortunately, full text not available. Describes the various roles of IT in establishing remote dialysis. Overall, IT can improve the service and decrease costs if used effectively.  
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	Abstract:
	Home dialysis can improve the care and quality of life for patients with renal failure. We have explored the possibility of extending home care to more patients needing continuous ambulatory peritoneal dialysis (CAPD) using telemedicine. We tested videoconferencing support for five CAPD patients using low-cost ISDN equipment (128 kbit/s). Initial results indicated that it was possible to integrate videocommunication into the daily routine of the clinic and the response from patients was surprisingly positive. Selection of appropriate, affordable technology and the ISDN service support by the telecommunications provider proved to be considerably more difficult than anticipated. The first indications also suggest medical advantages for home teledialysis.

	Comment:
	Refworked. Extending CAPD by using videoconferencing. Patients quite positive, even though using a low-cost equipment. Biggest hurdle was selection of appropriate equipment  & ISDN service. Home teledialysis (CAPD) considered medically advantageous.  
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	Abstract:
	Home care, including hospice care, is a growing component of the current healthcare system and pertains to care services that are provided to individuals, their family members, and caregivers in their ownresidence. Both domains face funding limitations as life expectancy and the segment of the population older than 65 years increase. Telehealth, defined as the use of advanced telecommunication technologies to enable communication between patients and healthcare providers separated by geographic distance, is perceived as a concept that can enhance both home and hospice care and address some of the current challenges. This article discusses ethical challenges associated with the utilization of telehealth technologies by the nursing profession in the home setting. These factors form a framework for the ethical considerations that result from the introduction of these technologies in nursing practice. Specifically, the article discusses the issue of privacy and confidentiality of patient data, informed consent, equity of access, promoting dependency versus independence, the lack of human touch and the impact of technology on the nurse-patient relationship, and the medicalization of the home environment. These issues constitute a roadmap both for nursing practitioners who are aiming to provide an efficient delivery of services in the home and for nursing administrators who are asked to make judgments about the use of telehealth technology as a supplement to traditional care and as a cost-saving tool.

	Comment:
	Referenced. Not really relevant (!) but describes some of the ethical issues involved in the increasing use of telecare to replace nurse-visits in home care, be that for renal, palliative or whatever. 
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	Abstract:
	In 1994, a telemedicine network was established linking the renal unit at The Queen Elizabeth Hospital to three satellite dialysis centres in South Australia. In the first two and a half years of operation, the telemedicine equipment was used on over 6000 occasions. Interviews were conducted with 18 medical, nursing and allied health staff and dialysis patients. The main finding was that the full range of staff, from surgeons and nephrologists to allied health staff and nurses, were able use the technology successfully for clinical purposes. A second finding was that the technology enabled staff to perform a wide range of clinical procedures, from routine outpatient consultations and monitoring infections to making decisions about retrieval or confirming decisions to operate. A third finding was that telemedicine enabled the renal unit to provide improved services in which teams of staff at the different sites cooperated in ways that were not possible before the telemedicine links became available.

	Comment:
	Referenced. Old article but still relevant in demonstrating that on a technical front, remote monitoring of dialysis equipment located in a satellite centre by a Centre of Excellence is possible, effective and safe. 
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	Abstract:
	In 2002, the Norwegian government gave 3 rural healthcare centers the opportunity to receive remuneration, based on diagnosis-related group prices, for providing hemodialysis treatment. The centers were located in the northern, middle, and eastern parts of the country and, although each center communicated with a general hospital in its respective region, the communication system was organized differently between regions. In the north, all communication occurred through telemedicine. The middle and eastern centers had weekly telephone contact with nephrologists at the provider hospitals; the eastern center was also visited by a nephrologist once a month. The objective of this study was to evaluate the decentralized dialysis offered by these 3 centers. This evaluation was based on a cost-benefit analysis supplemented by surveys collected from the patients and staff at the health centers and interviews with specialists at the hospitals. The cost-benefit analysis indicated that decentralized dialysis reduced the costs by Norwegian kroner (NKr) 3.88 million (US $543,200) per year, equivalent to an average of NKr 323,600 (US $45,304) per patient (currency conversion based on the average 2003 exchange rate of NKr 7.08 = US $1). The cost savings was mainly due to reduced expenses related to transport and time for patients. The results indicated that the most important advantage of decentralized dialysis was considerably shorter travel distance.

	Comment:
	Referenced. Full text not available. A cost-benefit analysis of using telemedicine showed considerable savings due to reduced travel costs. See: Telemedicine in haemodialysis: a university department and two remote satellites linked together as one common workplace
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	Abstract:
	We evaluated the use of telemedicine in the long-term control of stable patients undergoing peritoneal dialysis at home. From September 2003 to August 2005, patients were randomly selected from current cases and invited to join study group A, in which they had telemedicine support. Patients not selected for this group, or who refused the invitation, were placed in study group B, and used for comparison. There were 25 patients in group A and 32 patients in group B. Videoconferencing equipment was installed in each patient's home, connected to a videoconferencing unit at the hospital by three ISDN lines. Patients in group A were followed for a mean of 8 months (range 3-24) with alternate months of teleconsultations and hospital visits. A total of 172 teleconsultations were conducted. A mean of 22 min (SD 9) were spent on each teleconsultation, significantly less than in hospital consultations, which took a mean of 33 min (SD 8) (P<0.01). In 148 teleconsultations (89%) medical treatment was modified. In 4 cases (2%) patients needed a hospital visit. In all instances (100%) the condition of the catheter exit site and the presence of oedema could be evaluated. In group A, the estimated cost of telemedicine was €198 and that of a hospital visit was €177. The mean hospitalization rate was 2.2 days/patient/year in group A and 5.7 days/patient/year in group B (P<0.05). Home telemedicine appears to be clinically useful in the long-term follow-up of stable patients undergoing peritoneal dialysis, and the costs and savings also seem to be encouraging. 
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