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• Epidemiology and unmet needs
• Measuring and improving dialysis quality
• Changing societal landscape supports innovation 
• Technological innovation is underway at last



ISN Global Kidney Health Atlas 2019



Purchasing Power and Use of Renal Replacement Therapy

Jha et al, Lancet 2013; 382: 260–72



ISN Global Kidney Health Atlas 2019



Han and Saran, Kidney360, August, 2020



Kidney failure imposes a substantial burden                        
for individuals and population health
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History of dialysis ‘adequacy’ as a quality measure

1960s
• Eradication of uremic manifestations

• Symptoms
• Hypertension

• Adequate “rehabilitation”

Early 1970s

• Advent of objective measurement of dialysis dose
• Nerve conduction velocity
• Albumin > 3.0g/L
• Hct >20% without transfusion

Late 1970s • “Middle molecule” theory
• Eventual mainstream adoption of urea kinetics

Pendras, Ann Intern Med, 1966Jebsen, N Engl J Med, 1967Scribner, Hemodialysis Int, 1999

Presenter
Presentation Notes
Before moving to a description and discussion of current metrics for measurement of the dialysis dose or dialysis adequacy, I think it’s worthwhile to take a stop back and briefly look at a historical perspective of the evoluation of concepts in how dialysis dose and/or adequacy have been thought about over the years.Criteria for adequate dialysis in the 1960s were based on clinical grounds: eradication of uremic manifestations, including symptoms and other components of the uremic syndrome including volume overload and high blood pressure; also, adequate “rehabilitation.”  Jonathan also mentioned this last week in his RGR talk, but this is a reminder that the basis of the creation of the Medicare ESRD program was the expectation that large scale provision and payment for dialysis therapy for patient would lead to rehabilitation and return of the ability to work and function normally.In the early 1970s, the first objective measures of the dose of dialysis were proposed, and interestingly one of the earliest measures was serial measurement of the nerve conduction velocity, which was based on natural history studies published in the mid 1960s in the NEJM showing that the NCV, initially impaired with uremic as part of a uremic polyneuropathy, would slowly return toward normal with “adequate” dialysis therapy.In addition to the NCV, serum albumin 3.0g/L as a measure of nutritional adequacy, and HCT >20% without transfusion were also proposed in the early 1970s as measures of adequate dialysis.It was not until the mid- to late-1970s that measurement of solute clearance was really discussed as a way to assess dialysis adequacy.  In fact, this is the period of time when the “middle molecule” theory really gained traction, i.e. that it is clearance of molecules of middle molecular weight that was the primary consideration in alleviating the effects of the uremic syndrome.  Interestingly, studies done by Gotch and others in the mid 1970s and early 1980s comparing clearance of middle molecules with high flux versus low flux hemodialyzers did not really see clinical differences in patient outcomes with up to 5 fold increased clearance of middle molecules.  This was at least part of the reason why ultimately, urea kinetics was adopted by the late 1970s as the predominant method of determining dialysis dose or adequacy.



Why urea kinetics?
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Hakim, Kidney Int, 1990Johnson, Mayo Clin Proc, 1972Gotch, Semin Dial, 2001

Presenter
Presentation Notes
So what were some of the other reasons why urea kinetics ended up being the basis for the assessment of dialysis adequacy by the late 1970s/early 1980s?It was really because of this plurality of reasons, urea clearance emerged as the predominant metric of dialysis dose by 1980.



HEMO Study: Survival By Dose-Flux Combination

Eknoyan et al, NEJM, 2002



High Burden of Residual Symptoms

7.5
9 9

11.2

18

14

10.9

0

2

4

6

8

10

12

14

16

18

20

Davison, '06 Weisbord, '07 Weisbord, '08 Abdel-Kader, '09 Son, '09

N
um

be
r o

f S
ym

pt
om

s

Edmonton 
Symptom

Dialysis Symp. 
Index

Dialysis Symp. 
Index

Dialysis Symp. 
Index

Dialysis Symp. 
Index

Depressed 
vs. Not 

Depressed
US vs. Italy

N=507 N=160 N=136 N=90 N=146



SONG-HD Initiative: Patient and Caregiver Preferences





Summary of Prioritization Efforts

Flythe et al, Clin J Am Soc Nephrol 2018; 13: 735-745



Rehabilitation in Kidney Disease
a promise unfulfilled

“If the treatment of chronic 
uremia cannot fully 

rehabilitate the patient, the 
treatment is inadequate.”

Belding Scribner, 1963

2002 Albert Lasker Research Award



Courtesy Bill Peckham  1963-2019

What could rehabilitation look like? 



Dialysis Frequency Determines Toxin Levels
The Case for More Continuous Therapy
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Proceedings of the Twelfth Congress
of the European Dialysis and Transplant Association, held in Copenhagen, Denmark, 1975



The 1st insulin pump 

Device pioneers in the 1970s

The 1st wearable artificial kidney 



www.kidneyhealthinitiative.org www.KidneyX.org

US Federal Agencies Collaborating to Accelerate 
Innovation Through Public-Private Partnerships

http://www.kidneyhealthinitiative.org/
http://www.kidneyx.org/


Advancing American 
Kidney Health

• Executive Order to Advance American Kidney 
Health signed on July 10, 2019

• HHS released its strategy to achieve three goals to:

o Reduce the number of Americans developing 
end-stage renal disease by 25 percent by 2030.

o Aim to have 80 percent of new American ESRD 
patients in 2025 receiving dialysis in the home, 
receiving a transplant, or other alternates 

o Double the number of kidneys available for 
transplant by 2030.



Himmelfarb,Vanholder, Mehrotra and Tonelli, Nature Reviews Nephrology, 2020



Maaike K., van Gelder, et al: Expert Review of Medical Devices, 15:5, 323-336

From portable dialysis to a bioengineered kidney



• After decades of relative technological stagnation change is 
underway.

• There is growing momentum from patients, nephrologists, 
payors, regulators and governments to support transformative 
innovation.

• Dialysis technology must become greener, smaller, more 
affordable, use less water, and be more continuous.

• True rehabilitation should be the goal of technology innovation.
• It is our collective community responsibility to make change 

happen for the simple reason that our patients deserve hope 
for better options.

“The best way to predict 
the future is to create it.”

Abraham Lincoln

Landscape of Dialysis Innovation
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