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Principles of sustainable health care

▪ The 4 principles of sustainable health care include prevention, patient 

empowerment (education and smarter use technology) and self-care, 

lean service delivery, and use of low-carbon alternatives. 

▪ Tree overarching strategies: reducing demand, matching supply and 

demand, and reducing emissions.

Valerie L., Niang A.  et al. Kidney int. 2024



Lean service delivery

▪ Lean service delivery (LSD) is defined as the optimization of service 

delivery with the goal of maximizing environmental sustainability. 

▪ The dialysis supply chain is also of important environmental 

concern. Between 60% and 80% of the health care carbon footprint is 

contributed by the supply chain. Drug manufacturing and transportation 

are major generators of emissions.

▪ In sub-Saharan Africa, most dialysis consumables are imported, 

including large quantities of 10-liter cans of acetate and bicarbonate, 

which comes with both a financial and an environmental cost.

Stanford V et al. Lancet Planet Health. 2023; Richie C. J Med Ethics. 2022; Vanholder R et al. Nephrol Dial Transplant. 2023



Lean service delivery

▪ Bundled orders, reduced packaging, and using concentrates or 

powders instead of large-volume cannisters can all contribute to lower 

carbon emissions.

▪ Calls for local manufacture of dialysis supplies+++

▪ Staff and patient transportation are major contributors to HD emissions 

in HICs, limited impact in LMICs. 

Stanford V et al. Lancet Planet Health. 2023; Richie C. J Med Ethics. 2022; Vanholder R et al. Nephrol Dial Transplant. 2023



Lean service delivery
▪ Clinicians and dialysis staff can be educated on efficient water usage, waste 

reduction, and energy conservation.

▪ Health authorities and dialysis providers must recognize the importance of inte- 
grating green practices into dialysis without compromising the quality of 
kidney care.

 * Upgrading of existing environmentally inefficient technology, for example, 
   reverse osmosis (RO) systems

 * New dialysis units should be mandated to include environmentally efficient   
   technology from the start. 

▪ Financial support and incentives may be required to support quality 
improvement projects and foster a culture of environmental responsibility.

Valerie L., Niang A.  et al. Kidney int. 2024



Low-carbon alternatives and innovation in KRT

▪ Dialysis services are increasingly becoming available (although not equitably 

accessible) in LMICs. Given  severe resource limitations, but the individual unit 

footprint may in contrast be high. 

▪ PD, being performed at home and with a limited amount of fluid per day, would be 

more sustainable than HD; however, it is not yet clear if PD is indeed a lower 

carbon alternative.

▪ Per treatment, PD generates more waste than HD (Connor A et al. . Nephron Clin Pract. 2010) 

PD fluids are manufactured in large, centralized factories. PD fluid generation 

requires large volumes of water purified by RO, and the filled PD bags must be 

sterilized by steam in large drive-in autoclaves. 

Valerie L., Niang A.  et al. Kidney int. 2024



Low-carbon alternatives and innovation in KRT

▪  A lower carbon innovation in the dialysis space is Ellen Medical Devices Point-of-

Care Affordable Peritoneal Dialysis System, which aims to provide more financially 

and environmentally affordable PD fluid manufacture.

▪ Development and testing of this system are ongoing to support regulatory 

submissions and subsequent approval for commercial distribution. 

▪ Many innovations to improve“green dialysis” are simple and implementable in 

LMICs. 

▪ Solar energy, light-emitting diode (LED)  lighting and variable-speed motor pumps 

can be considered to reduce power consumption

Valerie L., Niang A.  et al. Kidney int. 2024; Elrggal ME et al.  Transplantation. 2021
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