

[image: image1]
Is the cost of the new home dialysis techniques still advantageous compared to in-center hemodialysis? An Italian single center analysis and comparison with experiences from western countries









 


	
	
ORIGINAL RESEARCH
published: 11 March 2024
doi: 10.3389/fmed.2024.1345506








[image: image2]

Is the cost of the new home dialysis techniques still advantageous compared to in-center hemodialysis? An Italian single center analysis and comparison with experiences from western countries

Gian Maria Iadarola, Elisa Giorda, Marco Borca, Daniela Morero, Savino Sciascia and Dario Roccatello*


University Center of Excellence on Nephrological, Rheumatological and Rare Diseases (ERK-net, ERN-Reconnect and RITA-ERN Member) Including Nephrology and Dialysis Unit and Center of Immuno-Rheumatology and Rare Diseases (CMID), Coordinating Center of the Interregional Network for Rare Diseases of Piedmont and Aosta Valley (North-West Italy), San Giovanni Bosco Hub Hospital, ASL Città di Torino and Department of Clinical and Biological Sciences of the University of Turin, Turin, Italy

Edited by
 Piergiorgio Messa, University of Milan, Italy

Reviewed by
 Rajat Sanker Roy Biswas, Chattagram Maa-O-Shishu Hospital Medical College, Bangladesh
 Ricardo Adrian Nugraha, Airlangga University, Indonesia

*Correspondence
 Dario Roccatello, dario.roccatello@unito.it 

Received 27 November 2023
 Accepted 21 February 2024
 Published 11 March 2024

Citation
 Iadarola GM, Giorda E, Borca M, Morero D, Sciascia S and Roccatello D (2024) Is the cost of the new home dialysis techniques still advantageous compared to in-center hemodialysis? An Italian single center analysis and comparison with experiences from western countries. Front. Med. 11:1345506. doi: 10.3389/fmed.2024.1345506
 

Introduction: Potential advantages of home dialysis remained a questionable issue. Three main factors have to be considered: the progressive reduction in the cost of consumables for in-Center hemodialysis (IC-HD), the widespread use of incremental Peritoneal Dialysis (PD), and the renewed interest in home hemodialysis (H-HD) in the pandemic era. Registries data on prevalence of dialysis modalities generally report widespread underemployment of home dialysis despite PD and H-HD could potentially provide clinical benefits, improve quality of life, and contrast the diffusion of new infection among immunocompromised patients.

Methods: We examined the economic impact of home dialysis by comparing the direct and indirect costs of PD (53 patients), H-HD (21 patients) and IC-HD (180 patients) in a single hospital of North-west Italy. In order to achieve comparable weekly costs, the average weekly frequency of dialysis sessions based on the dialysis modality was calculated, the cost of individual sessions per patient per week normalized, and the monthly and yearly costs were derived.

Results: As expected, PD resulted the least expensive procedure (€ 23,314.79 per patient per year), but, notably, H-HD has a lower average cost than IC-HD (€ 35,535.00 vs. € 40,798.98). A cost analysis of the different dialysis procedures confirms the lower cost of PD, especially continuous ambulatory PD, compared to any extracorporeal technique.

Discussion: Among the hemodialysis techniques, home bicarbonate HD showed the lowest costs, while the weekly cost of Frequent Home Hemodialysis was found to be comparable to In-Center Bicarbonate Hemodialysis.
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Introduction

According to recent estimates, Italy has 53,000 patients on dialysis, 54,000 hospitalizations for renal failure and 10,000 new patients/year starting dialysis, resulting in an estimated €2.4 billion in both direct and indirect costs for the Italian national health system (NHS) (1). In recent estimates, the Italian public health care expenditure made up 6.6% of the gross domestic product, i.e., €113 out of €1,721 billion (2). The overall cost of dialysis in Italy has shown to be approximately € 2.0 billion, equal to 1.79% of the total expenditure of the national health service (2). On average a dialysis patient consumes 22.7 more resources than the average Italian citizen (3). The financial impact of the different techniques of renal replacement therapy has an obvious interest for the sustainability of the health system over time. Three main factors must be considered (4, 5): the progressive reduction in the cost of consumables for IC-HD, the widespread use of incremental PD, and renewed interest of H-HD in the pandemic era. There is a general consensus that PD and H-HD offer consistent advantages over IC-HD in terms of social and occupational indicators (6, 7), clinical benefits, and financial burden. Nevertheless, IC-HD is far more widespread than home dialysis (approx. 89.5% vs. 10.5% in Italy) (8).

We report the results of an observational, single-center study on the financial aspects associated with the various dialysis modalities in Piedmont, North-west Italy.

The main interest of this evaluation was to identify the cost of the specific treatment modalities, including In-Center Bicarbonate Hemodialysis (IC-BHD), In-Center Hemodiafiltration (IC-HDF), Continuous Ambulatory Peritoneal Dialysis (CAPD), Automated Peritoneal Dialysis (APD), Frequent Home Hemodialysis (FH-HD), Home Bicarbonate Hemodialysis (H-BHD).



Methods

This study was conducted at the Nephrology and Dialysis Unit of the San Giovanni Bosco Hub Hospital and University of Turin, Italy, the main facility for dialysis in the Northern part of the metropolitan area of Turin from January 1, 2019 to December 31, 2019.

Costs of 52,673 consecutive dialysis treatments (27,588 IC-HD; 20,262 PD; 4,823 H-HD) delivered in a year were analyzed.

The cost calculation methodology, definitions of direct and indirect costs, and differences across the type of treatment are detailed in the Supplementary materials. The main search characteristics of the scoping review strategies are also provided.

The study was conducted from the perspective of a Hub-Hospital as part of the Italian National Health Service.



Results

Direct and indirect costs of IC-BHD, IC-HDF, IC-AFB, CAPD, APD, FH-HD, H-BHD in euro per patient/week measured at the Unit of Nephrology and Dialysis of the S. Giovanni Bosco Hub Hospital between 1 January and 31 December 2019, are shown in Table 1.



TABLE 1 Direct and indirect costs of IC-BHD, IC-HDF, IC-AFB, CAPD, APD, FH-HD, H-BHD in euro per patient/week measured at the Unit of Nephrology and Dialysis of the S. Giovanni Bosco Hub Hospital and University of Turin between January 1st and December 31st, 2019.
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The cost analysis of IC-BHD, IC-HDF and IC-AFB showed average costs per patient, per year as €39,973.38, €41,262.52, and €45,954.92, respectively. The average costs measured for CAPD and APD were €21,409.64, and €28,916.17 per patient, per year, respectively. Regarding H-HD, the average costs per patient, per year of H-FHD and H-BHD were €40,432.09 and €21,495.21, respectively. Costs are summarized in Table 2.



TABLE 2 Cost of IC-BHD, IC-HDF, IC-AFB, CAPD, APD, FH-HD, H-BHD in euro per patient/week, month and year, measured at the Unit of Nephrology and Dialysis of the S. Giovanni Bosco Hub Hospital and University of Turin between January 1st and December 31st, 2019.
[image: Table2]

CAPD is the least expensive dialysis modality, while H-BHD is by far the least expensive of the extracorporeal treatments, even when compared to a PD technique such as APD. H-FHD is competitive compared to IC-BHD, while IC-HDF and IC-AFB are more expensive.

For the main techniques, the total direct and indirect costs of IC-HD compared to PD and H-HD are shown in Table 3. In comparison to home dialysis, IC-HD has higher average dialysis session costs per week, per month, and per year. Peritoneal dialysis shows the lowest overall cost (per year: IC-HD €40,798.98; PD €23,314.79; H-HD €35,535.00) as seen in Figure 1B.



TABLE 3 Total direct and indirect costs of IC-HD compared to PD and H-HD in euro, measured at the Unit of Nephrology and Dialysis of the S. Giovanni Bosco Hub Hospital and University of Turin between January 1st and December 31st, 2019.
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FIGURE 1
 (A) Direct and indirect dialysis costs in Euro. Weekly weight of each budget item per dialysis modality. Data from the Nephrology and Dialysis Unit of the S. Giovanni Bosco Hub Hospital, Turin, Italy, 2019. (B) Direct and indirect dialysis costs in Euro. Weekly weight of each budget item per main dialysis modality. Data from the Nephrology and Dialysis Unit of the S. Giovanni Bosco Hub Hospital, Turin, Italy, 2019.


Healthcare personnel, facility maintenance and transportation costs were found to be the most expensive items of all the modalities of IC-HD.

Dialysis consumables represent the greatest single expense for H-FHD due to the higher frequency of sessions. Furthermore, H-HD costs are affected by other budget items, such as monitor installation, waste disposal and periodic supply of devices, whereas the mini-osmosis system and periodic microbiological water monitoring also have an impact on H-BHD costs. The costs related to H-BHD are very low because this type of treatment combines a reduction of the costs of consumables along with the low staff costs and the absence of transportation costs.

The daily costs of peritoneal dialysis include expenses for cyclers, home consumable supplies, and medical professional assistance. Each budget item included in the overall weekly cost for each dialysis modality is shown in Figure 1A. While the cost of consumables has become very low, the expense for thrice-weekly IC-HD remains more burdensome than H-HD due to the high costs of the healthcare staff, transportation, and Center maintenance.

To compare our results with the international panorama, with scoping review approach, data as summarized in Table 4. We retrieved a remarkable difference across countries, also due to heterogeneity in study design, considered variables and time of the analysis.



TABLE 4 Overview of HD, home HD, and PD costs in Europe.
[image: Table4]



Discussion

The present study shows that home dialysis has lower overall costs than in-Center hemodialysis despite the burden of consumables for the higher frequency of treatment.

Compared to other studies that were carried out without distinction among home hemodialysis treatment techniques, it is worth noticing that H-BHD performed every other day further reduces the overall average costs of the home hemodialysis system and may be even competitive with APD. PD and particularly CAPD have shown the most cost-effective profile (4, 24, 25).

These data could possibly be affected in future by a change in the cost of consumables (as the costs of consumables for IC-HD have been progressively decreased in recent years) and the costs of staff salaries. One could speculate that an increase in wages could result in an additional financial advantage for home dialysis due to favorable ratio between patients and personnel (26). Choosing among the different modalities of dialysis is a multifaced aspect and cost effectiveness is only one variable to consider. Nevertheless, the potential benefits of home dialysis rely on a reduction of both direct and indirect costs (e.g., reduced need for technical positions when compared to hospital hemodialysis and consequently reduced costs for structures and personnel). An obvious limitation of this study is that data have been derived from a single-Center observation. Additionally, due to the Center’s policy, home hemodialysis programs are defined as H-FHD programs with portable monitors, low flow and high saturation of dialysate (supplied in preformed bags), frequency > 4 sessions/week, and H-BHD programs with self-produced dialysate, mini-osmosis and dialysis every other day. Also, no specific analysis has been performed to quantify the cost of the development of self-training and manpower development. Finally, no quality-adjusted life year scoring or patients’ reported outcomes have computed in our analysis, limiting the strength our results in terms of patients’ experience.

The following issues were not assessed in this analysis: costs of hospitalizations, costs related to vascular access and management of vascular access complications for hemodialysis patients, costs related to the surgical insertion of the peritoneal dialysis catheter and possible complications for peritoneal dialysis, and costs associated with PD and H-HD training. Social costs, such as the time lost by patients and caregivers from working, were also not assessed.

Some further aspects are worth mentioning. Although the difference between H-FHD and IC-BHD in our cost analysis is not obvious, cost-utility analyses demonstrate that H-FHD is still financially competitive compared to IC-HD when measuring the results in terms of QALYS (4, 24, 25).

On the other hand, H-FHD is not necessarily synonymous with H-HD, and portable low-flow and high-saturation dialysate hemodialysis systems should not be regarded as such, although their availability has proven to be highly valuable for the modern development of home hemodialysis. While the multiple clinical advantages of frequent hemodialysis are well known, not all patients have a strict need for it. Furthermore, patients of large body size and with no substantial need for transportability of dialysis are always willing to undergo frequent weekly treatments to achieve adequate purification targets with low-flow and high-saturation dialysate treatments. This is especially true when H-BHD on alternate days can carry out the task just as well. Indeed, it is necessary to seek a balance between clinical, logistical, and quality of life aspects, as well as socio-working context. A patient-tailored H-HD system that incorporates several kinds of home treatment (CAPD, APD, H-FHD, H-BHD), and that is used in relation to real clinical needs, logistics, and quality of life, can maintain some economic advantage over IC-HD.

When comparing our results to the international panorama, a significant degree in heterogeneity (as summarized in Table 4) exists. Among others, Vanholder et al. (27) performed an analysis using data collected from various units in Belgium, Germany, The Netherlands, England, and France. This analysis aimed to determine the annual cost per HD patient in these countries. The findings revealed that the estimated costs per HD patient were roughly €66,212, €44,575, €65,739, €29,322, and €53,758 for Belgium, Germany, The Netherlands, England, and France, respectively (9–23, 27–36). The anticipated yearly cost in Greece, encompassing all treatment-related expenses, amounts was also estimated to €39,258.50. In the United States, the average yearly cost per dialysis patient is $87,638, as reported in the years 2012 to 2019 (27–34). Conversely, in Canada, the corresponding annual cost is $51,252 during the same time (27–34). At the same time, one should acknowledge that a vast heterogeneity exists in the methodologies used across different studies and in the considered time frame. For example, the cost estimates for dialysis in the United States and the Netherlands encompass the expenses associated with drugs, specifically erythropoietin, vitamin D, and iron. The cost estimates for France and Canada did not incorporate the expenses related to erythropoietin (9, 27–35). Besides, costs can vary significantly from one country to another and may depend on a variety of additional factors, including the healthcare system, public or private healthcare providers, and individual insurance coverage.



Conclusion

Our data analysis confirms the low cost of CAPD and PD in general. H-BHD is so advantageous that it has lower costs not only compared to all other hemodialysis modalities, but is competitive to APD, while the weekly cost of H-FHD is comparable to that of IC-BHD.

A home hemodialysis system that offers bicarbonate hemodialysis on alternate days in addition to frequent hemodialysis seems to be more cost-effective overall than conventional in-Center hemodialysis, including IC-BHD, IC-HDF, and IC-AFB.

Taken together, these data, especially in the uncertainty of possible new pandemic waves, can be a reason for reflection and a possible change of strategy of renal replacement therapy.
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