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Treatment of ESRD should provide the following 

1) The maximum medical, social, economic, and 
psychological rehabilitation  

2) Few ill effects  

3) The highest possible quality of life 

4) Excellent patient compliance 

5) Maximum opportunity for employment and education 

6) Maintenance or "repair" of family dynamics  

7) The least possible stress on patients, families, and the  
health care team 

8) The best possible patient outcomes  
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Home hemodialysis 
Included 

All forms of HD performed in a home setting  

 

conventional  

 long 

frequent 

long/frequent  

sessions 





 Instead of providing adequate dialysis, we should 
strive for “optimal dialysis” defined in terms of: 

 
Excellence in quality of life, control of symptoms, and 

normalization of risk factors, including blood pressure, 
cardiac structure and function, mineral balance, 
nutrition, hormonal status, and survival 
 

 If we, as clinicians, accept this:                                            
it is unlikely that any single dialysis prescription will 
be optimal for all patients 
 







Advantages of Home Hemodialysis 

 
 Hemodialysis while sleeping. 
 
 Better blood pressure management—less need for medications. 

 
 Avoidance of intradialytic hypotension, something common in IHD. 
 
More energy and less 'wash-out' syndrome. 
 
 Decreased prevalence of sleep apnea. 



Advantages of Home Hemodialysis 
 

 Less dietary restrictions—e.g., phosphate binders and food 
restrictions. 
 

 Control over the dialysis treatment schedule and greater life 
satisfaction. 

 
 Improve ejection fraction and regression in left ventricular 

hypertrophy. 

 
 Live longer, according to randomized clinical studies. 

 







Prescriptions for home hemodialysis 

Hemodialysis International 
pages S112-S127, 29 APR 2015 DOI: 10.1111/hdi.12279 
http://onlinelibrary.wiley.com/doi/10.1111/hdi.12279/full#hdi12279-fig-0001 

Worldwide Prevalence of Home HD, %  
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2018 ANNUAL DATA REPORT 
VOLUME 2: END-STAGE RENAL DISEASE 

Chapter 1: 
Incidence, Prevalence, Patient 

Characteristics, and Treatment Modalities 
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Vol 2 Figure 1.17 Map of the percentage of prevalent dialysis cases using home dialysis, by 
Health Service Area, 2012-2016 

 

2018 Annual Data Report  
Volume 2 ESRD, Chapter 1 

Data Source: Special analyses, USRDS ESRD Database. Values for cells with 10 or fewer patients are suppressed. 
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Vol 2 Figure 1.16 Trends in number of prevalent ESRD cases using 
home dialysis, by type of therapy, in the United States, 1996-2016 

 

2018 Annual Data Report  
Volume 2 ESRD, Chapter 1 



Home hemodialysis History in USA 

When HHD was first attempted, it was difficult because the 
equipment was large and complicated. 
 

Scribner worked to make the process easier for patients, and by 
the 1970s, nearly 40% of the dialysis patient population in the 
United States was doing HHD.  
 

The percentage of patients on HHD dropped over the following 
20 years due to different reasons, but in the 1990s, HHD began 
to gain favor in the dialysis community once again. 

  



REASONS FOR THE DECLINE IN  
HOME HEMODIALYSIS 

Increasing  elderly , seriously ill, diabetes  

Increase in the number of outpatient dialysis units 

Concern that patients should not dialyze without a nurse  

Lack of explanation of the advantages of modalities 

Risk of social isolation 

Lack of attention to HHD by nephrology training programs  

The small number of experienced dialysis programs in HHD 

Lack of patient and/or family motivation 

Technical aspects of hemodialysis,  

 



Technical aspects of hemodialysis                    
Conventional machines for home hemodialysis 

Such machines generally employ a high dialysis 
flow rate  

 

High flow rates potentially increase water and 
electrical costs 

 

Mandating home electrical and/or plumbing 
modifications that render the use of such machine 
impractical for some patients 



Annals of Internal 
Medicine in 1966  

 Hampers and Merrill from Boston, MA  

 They concluded that 
home dialysis was a “safe 
and practical way” of 
performing hemodialysis, 
with “long term 
feasibility” established 
with the program lasting 
more than a year. This was 
one of the earliest studies 
published on home 
hemodialysis. 

https://www.ncbi.nlm.nih.gov/pubmed/5902275






REQUIREMENTS OF  

HOME HEMODIALYSIS MACHINE 

A home hemodialysis machine should have the 
following characteristics: 

 

Easy to use 

Require minimal storage space 

No electrical or plumbing modification to the home 

Energy and water efficient not increase water 

    and electricity costs 

Portable for travel 



Water Treatment innovations 
Conventional water treatment systems use standard, 

portable, reverse osmosis systems.  

 

Production of ultra-pure dialysate using small tanks. 

 

Sorbent regeneration of dialysate. 

 

Using premixed sterile dialysate bags.  

 

 





NxStage System One 
 The ultrapure dialysate volumes are typically between 15 L 

and 30 L per dialysis 
 Standard Kt/V  2.5+/-0.3 per week, beta(2)M, phosphorus, 

and urea nitrogen removal in patients dialyzing 6 d /17.5 
hours /wk compared favorably with: 

     Thrice weekly conventional  
     Short-daily hemodialysis performed with machines               

    using much higher dialysate flow rates 







Nat Rev Nephrol  

Intensive home hemodialysis: benefit and barrier 
Tennankore KK1, Chan CT, Curran SP , 2012  

A resurgence of interest in HHD in Past decade  
 

 Simple-to-operate systems 
 

 Similar or better outcomes 
 

 Low dialysate volumes with slow dialysate flow 
 

 The NxStage machine have the potential for home short daily 
hemodialysis, as well as for home nocturnal hemodialysis. 
 

https://www.ncbi.nlm.nih.gov/pubmed/22825665
https://www.ncbi.nlm.nih.gov/pubmed/22825665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tennankore KK[Author]&cauthor=true&cauthor_uid=22825665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tennankore KK[Author]&cauthor=true&cauthor_uid=22825665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tennankore KK[Author]&cauthor=true&cauthor_uid=22825665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan CT[Author]&cauthor=true&cauthor_uid=22825665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curran SP[Author]&cauthor=true&cauthor_uid=22825665


HOME HEMODIALYSIS MACHINE 
At least four additional systems are in development 
A second-generation AKSYS machine 
A machine using sorbent technology by Fresenius Medical Care, 
A portable machine by the University of Oregon  
Portable machine by Quanta SelfCare Plus. 
  Additionally, a wearable artificial kidney is also being tested at 

several institutions in the United States. 
 

 These easier-to-use systems would help patients surmount the 
barrier associated with machine complexity. 















Home hemodialysis 

Today, home hemodialysis (HHD) is growing in 
popularity due to: 

 

 Developments in equipment 

 Self-cannulation 

 Training programs 





Daily Hemodialysis: A Systematic Review 
Rita S. Suri*, Gihad E. Nesrallah Rahul Mainra*, Amit X. Garg* ‡ , Robert M. Lindsay* 

John T. Daugirdas 

• Studies of DHD are limited by small sample 
size, non ideal control groups, selection and 
dropout biases, and paucity of data on 
potential risks.  

 

• Randomized trials with adequate statistical 
power are required to establish the efficacy 
and the safety of DHD 
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Survival benefit with home hemodialysis 
(Weinhandl et al) 

https://www.ncbi.nlm.nih.gov/pubmed/22362906
https://www.ncbi.nlm.nih.gov/pubmed/22362906
https://www.ncbi.nlm.nih.gov/pubmed/22362906


22,360 hemodialysis and 1,358 peritoneal 
dialysis in 

 Davita 
Peritoneal dialysis was associated with 

persistently greater survival independent of the 
known confounders, including dialysis modality 
switch (i.e., death hazard ratio of 0.52 [95% 
confidence limit 0.34–0.80])  

 



Home Dialysis 
HD vs PD 

Iraj Najafi 
November 2019 





Home  Hemodialysis vs Peritoneal  
Dialysis 2014 

Match 4,460 frequent daily home hemodialysis patients 
from a registry of NxStage Medical System One users with 
4,460 peritoneal dialysis patients 

 

13% lower risk of cardiovascular-related death                   
20% lower risk of infection-related death   

 

Frequent daily home hemodialysis patients were                
16% less likely to be hospitalized for cardiovascular       
11% less likely for infection-related diagnoses 



Home  Hemodialysis vs Peritoneal  
Dialysis 2014 

Cumulative incidence of technique failure for daily home 
hemodialysis vs. peritoneal dialysis 

 

9.1% vs. 17.3% at six months 

 17.9% vs. 27.3% at one year  

27.5% vs. 37.5% at two years 

31.9% vs. 44.7% at three years 



We matched 1116 daily home hemodialysis (DHD) patients by 
propensity scores to 2784 USRDS patients receiving home 
peritoneal dialysis (PD), and compared hospitalization rates 
from cardiovascular, infectious, access-related or bleeding 
causes (prespecified composite), and modality failure risk 

 

We performed similar analyses for 1187 DHD patients 

     matched to 3173 USRDS patients receiving in-center   
conventional hemodialysis (CHD) 

 

  





DHD patients spent significantly fewer days in hospital than PD patients                
(5.2 vs. 9.2 days/patient-year) 

 significantly more DHD patients remained admission-free 
(52% DHD vs. 32% PD) 



Hospitalization risk is equal between home DHD and in-center 
CHD, but higher in PD 
Modality failure risk is higher in PD  
  
 1% of DHD patients switched to PD, whereas 25% of PD patients   
switched to home HD 
15% of the DHD compared with 44% of the PD switched back to       
in-center CHD  
The hazard of switching back to in-center CHD with PD relative to 
DHD was 3.4 (2.9–4.0,  P 0.001) 
 

 

The risk of hospitalization and modality failure with 
home dialysis 

,2015 Rita S. Suri1,2, Lihua Li2 and Gihad E. Nesrallah 

Well-conducted prospective studies are needed to confirm 
  these findings 



All Australian and New Zealand adult patients receiving 
home dialysis on day 90 after initiation of RRT between 

2000 and 2012 





Baseline Characteristics 

Overall  

Patients treated with HHD  

were younger and healthier  

than 

patients treated with PD 



Australia and New Zealand  
Dialysis and Transplantation Registry study 

• All Australian and New Zealand adult patients receiving home dialysis on day 
90 after initiation of RRT between 2000 and 2012.  

• The primary outcome: 
          Overall survival  

 
• The secondary outcomes: 
           On-treatment survival  
           Patient and technique survival  
           Death-censored technique survival  

 

• Adjusted with three prespecified models: 
           Multivariable Cox proportional hazards model (main model) 
           Propensity score quintile–stratified model 
           propensity score–matched model 



Figure 1. | Survival curves for 
primary outcome.  

A)Unadjusted Kaplan–Meier survival 
curve  

(log-rank P,0.001)  

 

 

 

B) Adjusted survival curve for 

a 50-year-old non- indigenous man 
with non glomerular kidney disease 
and without diabetes, coronary 
disease, peripheral vascular disease, 
and late referral (P,0.001) 

 

 

 

(C) Adjusted survival curve for a 60-
year-old non-Indigenous woman with 
nonglomerular kidney disease,and 
with diabetes, and coronary disease 
and without peripheral vascular 
disease and late referral (P,0.001  



Survival curves for 
secondary outcomes 
Unadjusted Kaplan–Meier curves for  

(A) on-treatment survival,  

                                                                                                   
(B) patient and technique 
survival, 

                                                                                                                                                          
(C) death-censored 
technique survival ,  

 

Log-rank P,0.001 for panels (A), (B), 
and (C). HHD 



Subgroup analyses for primary and secondary outcomes.                                                    

Hazard ratios for home hemodialysis relative to peritoneal dialysis 

(adjusted in multivariable models) by age group, race, and diabetes status for 

 (A) overall mortality, (B) on-treatment mortality  



Subgroup analyses for primary and secondary outcomes.                                                

Hazard ratios for home hemodialysis relative to peritoneal dialysis 

(adjusted in multivariable models) by age group, race, and diabetes status for 

 C) composite of mortality and technique failure, and (D) technique failure only 



Cumulative incidence function of technique failure censored for death and  stratified by age group 
and modality in competing risk model. 
Transplantation and death defined as competing events 

Australia and New Zealand  
Dialysis and Transplantation Registry study 

 



Conclusions  

 
Home hemodialysis 

 was associated with superior patient and technique 
survival compared with 

 peritoneal dialysis 
 

 
 

 
 
 
 

• Clin J Am Soc Nephrol 10: ccc–ccc, 2015. doi: 10.2215/CJN.00840115 Limitations 



4460 daily home HD and 46400 PD patients from USRDS data 
base from January, 1, 2007  to December 31, 2010 were enrolled 
the study. 
 
This study evaluated risk of death, hospitalization and technique 
failure between two groups of patients. 
 





 Conclusion: 

• Daily HHD had: lower risk of mortality, hospitalization and technique 
failure. 

 

 Limitations:  

 Observational 

 Difference in RRF 

 Lack of data on dose and frequency and type of PD 



• 3 



• 187 patients receiving NHHD in a single-center between January 1, 2006 
and June 30, 2012. 

• Four to seven overnight home hemodialysis treatments per week 
• Follow up was 605 patient years.  
• Initial vascular access was AVF in seventy-eight (42%) patients, 
                                                   AVG in eleven (6%) patients, and  
                                                   CVC in ninety-eight (52%) patients 













HHD vs IHD vs PD Survival  



 Overall survival 
intention-to-treat analysis for incident patients 



Survival on initial RRT 



Conclusion 

This study showed a significant long-term survival advantage 
for patients on HHD as initial RRT compared with IHD and PD.  

 

Subsequent renal transplantation was more common among 
patients starting HHD.  

 

But there was no difference in subsequent renal graft survival 
between HHD and IHD or PD as initial RRT. 

 







•  With covariate adjustment, mean 5-year cumulative costs were: 

•  Home HD   $304,178 

•  PD   $349,338  

•  Facility HD  $410,981  

• The highest 5-year unadjusted patient survival was for  

• Home HD patients (80%), followed by  

• PD (52%),  

• SD/SN HD (50%),  

• Facility HD (42%) 





Conclusions 
Cost of Home HD 

Many studies worldwide have shown that overall home HD 
costs are 20%–50% less than those of in-center HD  

 
 The greatest reason for this cost differential is staffing and      

facility overhead. 
  
 There are also expense reductions from the potential for   

decreased hospitalizations and reduced use of medications 
(antihypertensive agents and phosphate binders).  
 

 Travel to and from the dialysis facility also creates lost time and 
financial costs that are not experienced with home dialysis. 

 



Conclusions 
Home HD 

Home HD has the potential to allow patients to enjoy  

 

 increased freedom,  

quality of life,  

greater ability to travel, and  

 tangible improvements in several domains of medical outcomes. 

 

 Increased physician and patient education can eliminate barriers 
to home HD and increase its use. 



Conclusions 
Home HD 

In most countries, patients treated with HHD still comprise   less than 
5% of the entire dialysis population.  

 

 

The results of these studies should encourage increased use of HHD in 
order to improve the long-term prognosis for dialysis patients. 

 



 12انعام کتب علی نفسه الرحمه 

   
 خداوند بر نفس خویش رحمت را  

   واجب نموده است 

Thank you for your attention  


