
Advanced hemodialysis 
technologies are needed to 
improve ESKD care in Asia 



Afghanistan Laos China India Singapore Japan 

GDP per capita  

(nominal; US$)1 
470 1,320 5,430 1,489 46,241 45,903 

Total Health 

Expenditure per 

capita (US$) 

15 39 191 44 1,531 3,754 

World Development Indicators 2011 
World Health Statistics 2012 

At < US$60 per capita, difficult to deliver reasonable minimum services (WHO, 2000) 

Asia is heterogenous… 



What are the challenges to improve ESKD 
care in Asia? 
• There is a large (and increasing) unmet need of dialysis 

• Removal of financial barrier increases uptake/initiation on dialysis 

• Dialysis population is younger, often family breadwinners 

• Shortage of trained healthcare personnel 

• Residual inequities around dialysis initiation need addressing 

• New models of care and care delivery might worsen inequity unless addressed 

specifically 

• Re-conceptualize understanding of health: refocus on prevention, early detection 



Variations in ESKD care practice 

• Warranted : patient preference, underlying conditions 

• Unwarranted: 

- Effective care – based on clinical evidence 

- Preference-sensitive care – patients exercising choice between available valid 

treatment options 

- Supply-sensitive care – different availability of treatment(s) 

 

https://www.healthknowledge.org.uk/public-health-textbook/research-methods/ 
1c-health-care-evaluation-health-care-assessment/equity-health-care 
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Aims of dialysis 

• Replace the function of the failed kidneys as completely as possible 

• Full rehabilitation of the patient 

• Minimal cost to society 



Labor Productivity 

8 

If developing world uses current models, there will never be   
enough trained personnel for rising demand 



Technology 

("science of craft", from Greek τέχνη, techne, "art, skill, cunning of 

hand"; and -λογία, -logia) is the collection of techniques, skills, 

methods, and processes used in the production of goods or services or 

in the accomplishment of objectives, such as scientific investigation. 



 



The machines rose from 
the ashes of the nuclear 
fire. Their war to 
exterminate mankind had 
raged for decades, but 
the final battle would not 
be fought in the future. It 
would be fought here, in 
our present. 
 
 
The machines are willing! 



Advanced HD technologies 

• Increase in dialysis dosage 

• Preference of high-flux versus low-flux membranes  

• Choice between convection and diffusion as dialysis strategy 

• Chemical composition and biologic purity of dialysate 

• Effect of sodium, potassium, volume profiling 

• Intradialytic volume monitoring aiming at improving hemodynamic 
stability 

Lameire et al CJASN 2009 



Dialysis dosage 

 



Membrane flux  

• Membrane Permeability Outcome (MPO) study 
- 37% survival benefit 
- Improved survival in those with diabetes 
- No benefit if albumin >4 g/dl 

 

• HEMO Study 
- β2-microglobulin clearance <10 and >20 ml/min 
- No survival difference in primary analysis 
- Reduced risk of cardiac death and cardiac hospitalizations, CVA and those on dialysis for >3.7 y 
- Favourable effect on infection-related mortality/morbidity 

 

• 4D Study 
- High flux dialysis better in diabetics 



Modeling 

• Sodium 

• Potassium 

• Temperature control 

 



Dialysate purity 

• No studies to show beneficial direct outcomes by using ultrapure 
water and/or dialysate 

• European and Japanese criteria more stringent than those in the 
United States 

• Reduces the microinflammatory state of the patients 

 



Convective v diffusive therapies 

• Convective therapies  
- enhance removal of large solutes 

- require large volumes of substitution fluid as well as sophisticated volume 
control systems 

• Hi-eff online HDF has better morbidity profile 
- hypotension incidence, better BP control, improved hemocompatibility, 

reduced inflammation profile, improved lipid profile, improved anemia 
correction, reduced incidence of β2-microglobulin amyloidosis, and 
hospitalization 

• HDF provides mortality benefit 

 



 



Technical Innovations in Hardware and 
Software 

• Plug-and-play features 

• Improved safety 

• Fewer human errors 

• Reduced labour cost 

• Helps in situations of manpower shortage 

 



Other technologies 

 



Prasad, Jha, Kidney Diseases 2015 







Other aspects of dialysis 

• Timely referral to a nephrologist 

• Quality and types of vascular access 

• Holistic medical, social, and psychological preparation for dialysis 

• Implementation of good clinical practice guidelines 

• Attention to total clinical care by the dialysis team 

• Tailor therapy to patient preference and the local circumstances 

 

• Evaluate new technologies more thoroughly and critically 

• New devices should never substitute sound clinical judgment  



What should we prioritise? 

• Provide value-based care 

• Get insight from information 

• More home dialysis  


