
Monday, 19 August, 2019 1 

 

 

Debate:  

Asia Does Not Need Advanced 

Hemodialysis Technologies    
 

Manish Kaushik 

Singapore General Hospital 

18th Asian Colloquium in Nephrology 

21 July 2019, Singapore  

 

 
Department of Renal Medicine 



Disclosure 

Monday, 19 August, 2019 2 

 No disclosures relevant to this talk  

Department of Renal Medicine 



Acknowledgement 

Monday, 19 August, 2019 3 

 Professor Vivekanand Jha 

 

 President, International Society of Nephrology 

 Executive Director, The George Institute for Global Health India 

    Professor of Nephrology and James Martin Fellow, University of   

    Oxford 

 

 The George Institute was first founded in Australia in 1999 with the   
aim of reducing the escalating burden of non-communicable    
diseases and injury around the world 

 

 
Department of Renal Medicine 



Agenda 

Monday, 19 August, 2019 4 

 Unique challenges for delivery of hemodialysis (HD) in Asia 

 

 Advanced technologies in HD and their impact on care and 
outcomes 

 

 Improvement in care and outcomes is possible by extending use 
of existing technology to fill the gaps in HD delivery in Asia 
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Unique challenges of delivery of 

hemodialysis (HD) in Asia 
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Asia in numbers 
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3.3% of world’s land mass 

 

25% of the world’s population  

 

Majority below poverty line  

earning <2 USD per day  

Kumar V, Clin Nephrol 2016; 86 (Suppl 1);S23-S26 



Heterogeneity in Asian economies  
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Navva PKR, Blood Purif 2015; 40:280-287 

Prasad N, Kidney Dis 2015; 1:165-177 

Any review of Asia’s dialysis practices 

or plans for developing or improving 

care of CKD/ ESKD should take into 

account these economic contrasts  



Dialysis Gap: Actual numbers of RRT versus ESKD 
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Prasad N, Kidney Dis 2015; 1:165-177 



Dialysis in Asian Countries: Challenges  
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Pre 

HD 

Care 

HD 

Care 

Evalu

ation 

Poor patient knowledge 

Screening and early diagnosis 

High % of CKDu 

Late referral to Nephrologist  

Accessibility to HD 

Affordability of HD: financial 

models of coverage 

Shortage of HD facilities and manpower 

Unequal/ preferential delivery of HD 

Quality assurance: vascular access,  

adequacy, water quality, maintenance etc. 

Dialyzer reuse 

High drop out rates and lost to follow up 

No systematic recording, 

evaluation and reporting of 

HD in Asia  



Accessibility to dialysis in Asia 

Monday, 19 August, 2019 10 

 75% referred late for ESKD: associated with worse outcomes  

 

 Not enough dialysis facilities or over burdened facilities  

 

 Prefer to dialyze patients who are transplant candidates 

 

 Dialysis centers available in urban pockets  
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Navva PKR, Blood Purif 2015; 40:280-287 



State of Nephrology in SEA 
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Jha V, Kidney Int 2019; 95:31-37 



Accessibility to dialysis 
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Unequal accessibility to dialysis  
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Hyodo T, Renal Replac Ther 2017; 3:11 



Affordability of dialysis  
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 Various models of funding  

 

 Government funding: not inclusive of all 

 

 Insurance coverage is poor  

 

 Dialyzer reuse: 98% in Vietnam 

 

 In a cohort of 463 patients enrolling in to a MHD program 60% left  

    with 3 months  
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Parameswaran S, Narl Med J India 2011; 24:208-214  

Navva PKR, Blood Purif 2015; 40:280-287 

Hyodo T, Renal Replac Ther 2017; 3:11 



Breakdown of monthly dialysis-related expenses 
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Bradshaw C, Kidney Int Rep 2019; 4:390-398  



Out of pocket expenditure  
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Jha V, Clini Nephrol 2015; 83 (Suppl 1):S7-S10  



Delivery of Dialysis  
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Hyodo T, Renal Replac Ther 2017; 3:11 

Rates of fulfillment for the target 

test frequency per year  

Rates of fulfillment for the target 

level of each test  



Water quality for dialysis 
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 Tropical climate: high temperatures, heavy precipitation, floods,   

     water-logging 

 

 Quality of feed water is variable 

 

 Treatment systems not optimized to deliver consistent supply and  

    quality of water of acceptable standards 

 

 Testing frequencies are low and the documentation is poor 

Department of Renal Medicine 

Jha V, Clini Nephrol 2015; 83 (Suppl 1):S7-S10  



Water quality in SEA 
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Naramura T, Nephron Extra 2014; 4:64-69 

4 centres in Vietnam and 

Cambodia 

 

The ET levels in standard 

dialysates were satisfactory 

at 2 facilities 

 

The bacterial counts in 

dialysates were not 

acceptable at any of the 

facilities investigated  

 



Dialysis in Asian Countries: Challenges  
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Masuda T, Blood Purif 2017; 44 (Suppl 1):3-18 
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Dialysis in Asian Countries: Challenges  

Monday, 19 August, 2019 22 Department of Renal Medicine 

Masuda T, Blood Purif 2017; 44 (Suppl 1):3-18 
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Advanced technologies in HD and 

their impact on care and 

outcomes  
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Technology advances and us 
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Advanced Hemodialysis Technologies  
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Chan CT, Kidney Int 2013; 83:359-371 



Advanced dialysis technologies 
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Adequacy of dialysis 
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 Current method: KT/V 

 

 Different ways to express KT/V 

 

 Reflects the behavior of urea only 

 

 Presumes changing KT/V by changing K or changing T achieves 
equal changes in solute removal or outcomes  
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Lamiere N, cJASN 2009; 4:530-540 



Delivery of dialysis  
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     KT/V 
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Bellomo R, The Lancet 2012; 380:756-766 

K: Dialyzer clearance for urea 

T: Time of dialysis therapy session 

V: Volume of distribution of urea 



Delivery of dialysis  
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     KT/V 
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Bellomo R, The Lancet 2012; 380:756-766 
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     KT/V 
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Bellomo R, The Lancet 2012; 380:756-766 
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     KT/V 
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Bellomo R, The Lancet 2012; 380:756-766 

Membrane flux 

Online Clearance Monitor (OCM) 

On-line HDF 



Membrane Flux and outcomes 
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 HEMO Study: in prevalent HD patients  
 no significant survival difference between the high-flux and the low-flux 

membrane types at primary analysis  

 

 secondary analyses showed that, compared with the low-flux group, there 
were significant reductions in the risk for death from cardiac causes and the 
combined outcome of first hospitalizations or death from a cardiac cause in 
the high-flux group  

 

 post hoc analyses showed an outcome benefit for high-flux membranes on 
the risk for cerebrovascular accidents and on overall mortality risk for 
patients who were enrolled in the study after 3.7 years of maintenance 
dialysis (the median time on dialysis for the entire population)  
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Lamiere N, cJASN 2009; 4:530-540 



Membrane Flux and outcomes 
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 MPO Study: in incident HD patients 
 high-flux dialysis showed a significant survival benefit of 37%, after 

adjustment, of patients with a low serum albumin  

 

 in a sub-analysis including patients with diabetes, high-flux dialysis was 
associated with improved survival 

 

 in patients with a serum albumin level 4 g/dl, no survival benefit could be 
observed with the use of high-flux membranes  
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Lamiere N, cJASN 2009; 4:530-540 



OL-HDF versus HD/ HFHD 
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Wang AY, AJKD 2014; 63(6):968-978 
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Nistor I, AJKD 2014; 63(6):954-967 



Delivery of dialysis  
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     KT/V 
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Bellomo R, The Lancet 2012; 380:756-766 

Blood Volume Monitor (BVM) 



Biofeedback versus control HD  
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Biofeedback versus control HD  
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CLIMB Study 
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CLIMB Study 
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CLIMB Study 
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Rate of fluid removal before 

and after intervention by 

treatment group 

Comparison of mortality by 

treatment groups with 

USRDS date 



DRIP Study 
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DRIP Study 
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 In the UF group, an initial additional weight loss of 0.1 

kg/10-kg body weight was prescribed per dialysis 

without increasing the time or frequency of dialysis. This 

additional weight loss was combined with the 
ultrafiltration volume required to remove interdialytic 

weight gain to achieve the desired reduction in dry 

weight 

 If ultrafiltration was not tolerated based on symptoms 
and signs, such as muscle cramps, need for excessive 

saline, or symptomatic hypotension, the additional 

prescribed weight loss was reduced by 50% 

 If ultrafiltration was still not tolerated, the additional 
weight loss was further reduced by 50% until even 0.2-kg 

incremental weight loss per dialysis was not tolerated. At 

this point, the patient was said to be at his or her dry 

weight 
 Thus, by this protocol, each patient had to experience 

symptoms of volume depletion to be at dry weight.  



Hemodialysis and myocardial injury 
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Burton JO, cJASN 2009; 4:914-920 

Effect on increasing UF and intra-dialysis hemodynamics  

on development of RWMA 

1-year survival 1-year survival and 1st CV event 
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Improvement in care and 

outcomes is possible by extending 

the use of existing technology to fill 

the gaps in HD delivery in Asia   
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Improving outcomes on dialysis  
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Mortality of Medicare HD 

patients decreased from 

30.9% in 2006 to 24.7% in 2016 



Improving outcomes on dialysis  
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Improving outcomes on dialysis  
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 Fistula first effort 

 

 Performance Excellence and Accountability in Kidney Care (PEAK 
initiative): collaboration of physicians, patients, dialysis providers, 
researchers etc. to improve outcomes  

 

 Specialized integrated pharmacy services to optimize medications 
and reduce pill burden  
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Improving outcomes on dialysis  
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Year Initiative 

2006 ESKD Chronic Condition Special Needs Program 

2011 Bundled a more complete set of ESKD services 

2012 Launched ESKD Quality Initiative Program  

2013 Implemented Five-star Quality Rating System  

2015 ESKD Seamless Care Organization  



Prevalence of RRT and financial subsidy 
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SSS for HD 

SSS for PD, KTx 

UC coverage 



Strategies for CKD and ESKD care in SEA 
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Kumar V, Clin Nephrol 2016; 86 (Suppl 1);S23-S26 



Conclusion  
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 The challenges of provision of HD in Asia are unique 

 

 Establish a robust system of HD delivery in Asia prior to chasing 
advanced technologies in HD  

 

 Invest in developing innovative ideas for delivery of HD in Asia  

 

 Raise awareness of kidney disease in public and in government 
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 Lobby for insurance coverage via public and private means 

 

 Set up registries at country and regional level 

 

 Collaborative efforts amongst the stakeholders in the region   

 

Department of Renal Medicine 



Monday, 19 August, 2019 57 

 

Thank you 
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Advanced Hemodialysis 

Technologies is needed to 

improve ESKD care in Asia  
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