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Objective

1. To assist the dialysis professional and the 
individual with CKD in making treatment 
choices,  based on evidence supporting the 
advantages and disadvantages of 
transplantation peritoneal dialysistransplantation, peritoneal dialysis, 
conventional incenter hemodialysis, nocturnal 
incenter hemodialysis short dailyincenter hemodialysis, short daily 
hemodialysis, and nocturnal home 
hemodialysis.  







Hemodialysis versus transplantation:  Lower 
t lit t i t l t d ti tmortality rate in transplanted patients 

(compared to dialyzed patients on waitlist)
Mortality rate/yr

all dialysis pts waitlisted pts transplanted pts
StudyStudy

Wolfe (USA) 16.1 6.3 3.8
NEJM 1999NEJM 1999
N = 84713

Oniscu (Scotland) 24 3 9 0 4 1Oniscu (Scotland) 24.3 9.0 4.1
JASN 2005
N = 4532



HD versus PD



1996:  USA Prevalent patients

hemodialysis 

The prevalence of PD as
An ESRD modality of therapy  
H d d f 15 % t 7 %peritoneal dialysis Has dropped from 15 % to 7 %
in the USA from 1996 to
2006.

2006:  USA Prevalent patients

hemodialysis 
peritoneal dialysis



HD versus PD

1. No randomized prospective controlled trials 
comparing the two forms of therapy

2 Th l d t i b d b ti l2. The only data is based on observational 
studies, complicated by differences in 
comorbidities, patient self-selection.comorbidities, patient self selection.

3. Most commonly measured outcome is 
mortality

4. Some studies use “intention to treat” model:  
statistically valid but not clinically relevant



CHOICE Study:  y
(Annals of Internal Medicine 2005):  1041 patients (274 

PD, 767 HD) starting dialysis

Group relative risk of death (PD:HD) significance

All pts 1 35 (0 97 – 1 87) noAll pts 1.35 (0.97 – 1.87) no
Non-DM 2.78 (1.35 – 5.68) yes
DM 1.23 (0.79 – 1.94) no
< 65 yrs 1.67 (1.01 – 2.75) yes
65 yrs + 1.66 (0.93 – 2.97) no

Year 1 of Rx 1.39 (0.64 – 3.06) no
Year 2 of Rx 2.34 (1.19 – 4.59) yes



HD versus PD: initial survival advantage of PDHD versus PD: initial survival advantage of PD, 
disappearing (or favoring HD) after 2 years

McDonald, JASN 2009
25,000 pts in Australia and

Termorshuizen, JASN 2003
1222 pts in the Netherlands 25,000 pts in Australia and

New Zealand
1222 pts in the Netherlands



Excellent survival with PD in Hong Kong (Prince 
of Wales Hospital):  but body weights very low, o a es osp ta ) but body e g ts e y o ,

and residual renal function predictive.
Can data be extrapolated to USA?Can data be extrapolated to USA?

Li, NDT 2008 Wang, NDT 2005Li, NDT 2008 Wang, NDT 2005



Alternatives to ConventionalAlternatives to Conventional 
Hemodialysis

location duration frequency

Conventional center 3 – 5 h 3/week

Home HD home 3 – 5 h 3/week
Nightly home hemo home 7 – 10 h 5 – 7/week
Home short daily home 2 – 3 h 5 – 7/week
Incenter daily center 2 – 3 h 5 – 6/week
Incenter nocturnal center 7 – 8 h 3/week
Hemofiltration home varies 3/week



Home Hemodialysis (HHD) in NewHome Hemodialysis (HHD) in New 
England (ESRD Network 1 report, 2004

CHD PD HHD Total %HHD
CT 2710 534 6 3250 0.2 %CT 2710 534 6 3250 0.2 %
MA 4513 405 32 4950 0.6 %
ME 906 76 7 989 0 7 %ME 906 76 7 989 0.7 %
NH 615 70 3 688 0.4 %
RI 799 27 3 829 0.3 %
VT 356 19 2 377 0.5 %VT 356 19 2 377 0.5 %



Home Hemodialysis (HHD) in NewHome Hemodialysis (HHD) in New 
England, ESRD Network 1 report, 2008

CHD PD HHD Total %HHD
CT 3036 526 29 3591 0.8 %CT 3036 526 29 3591 0.8 %
MA 4833 432 60 5325 1.1%
ME 976 75 18 1069 1 7 %ME 976 75 18 1069 1.7 %
NH 666 74 7 747 0.9 %
RI 907 20 2 929 0.2 %
VT 281 17 6 304 2.0 %VT 281 17 6 304 2.0 %



Home hemodialysis

3 days/week, 3 – 5 hours/Rx
Schedule/process mimics incenter HDp
Home, with self care, assistant, remote 

monitoringg

Number of patients on this therapy notNumber of  patients on this therapy not 
well quantified, but estimates are 150 –
250 patients worldwidep



Home vs incenter HD: Bern, Switzerland 
(Saner, NDT 2005):  58 matched pairs, 2.5 

Rx/week, 9.5 hrs/week

Home HD incenter HD
Age (yrs) 50 51
M l 67 % 67 %Male 67 % 67 %
Married 84 % 70 %
Employed 42 % 35 %

Hospitalizations/year 0.6 1.4 *
Survival at 5 yrs 93 % 64 %*
Survival at 10 yrs 72 % 48 %*

*p < 0.001



Nightly home hemodialysis

5 – 7 nights per week, 7 – 8 hours/Rx:
40 hours per week of HD
Home, with self care, assistant, remote 

monitoring

Number of  patients on this therapy not well 
quantified but estimates are 150 – 250quantified, but estimates are 150 – 250 
patients worldwide.  Biggest centers: Ontario 
(Pierratos) and Lynchburg, VA (Lockridge)



Nightly home hemodialysis:  Until recently, most studies 
b ti l ith ll b f ti tare observational, with small numbers of patients

Recent review (Walsh, KI 2005) of 14 studies:

Outcome effect
(0 to ++++)

Blood pressure control +++
Left ventricular hypertrophy +++yp p y
Anemia ++
PTH level +
Ph h l lPhosphorus level ++
Quality of life +++



Survival among nocturnal home hemodialysis 
patients compared to renal transplant 

recipients, Pauly et al, NDT 2009

Matched cohort study:  comparing survival 
between NHD pts in Canada (177 pts) and 
deceased donor transplant recipients (531 
pts) and living related transplant recipients 
(531 pts)(531 pts)

Mean age 46, 40 % female, 14 % diabetic, 1 % 
with PVD (higher in NHD group) 2 % withwith PVD (higher in NHD group) 2 % with 
coronary artery disease (higher in NHD 
group)g oup)



Nocturnal home hemodialysis:  comparable mortality rates 
When compared to deceased donor kidney transplantation
(Pauly, NDT 2009)



Daily short hemodialysis

Can be done in HD centers, or at home 
using conventional equipment or g q p
NxStage device

1 5 to 2 hours 5 – 7 times weekly1.5 to 2 hours, 5 7 times weekly
10 to 15 hours of HD per week



Daily Short HD: KjellstrandDaily Short HD:  Kjellstrand, 
NDT 2008

415 patients (71 % male, 64 % home or self care) in 
Italy, USA, France, and UK

Mean Rx time: 136 minutes
Mean Rx/week: 5 8Mean Rx/week:  5.8
Mean weekly dialysis hours:  13.3
Mean Qb:  375 ml/min, mean Qd:  550 ml/minQ , Q
Mean spKT/V urea per Rx:  0.77
Mean weekly spKT/V urea:  2.74



Daily hemodialysis:  much lower mortality than USRDS data;
Home hemodialysis survival better than incenter survival o e e od a ys s su a be e a ce e su a
(Kjellstrand, NDT 2008)



NxStage

Portable machine produced for home HD use only:  
portable, about 65 lbs

M t ti t di l 5 7 d k b t 2Most patients dialyze 5 – 7 days per week, about 2 
hours per session

Diaysate initially sipplied in 5 L bags, now processedDiaysate initially sipplied in 5 L bags, now processed 
from tap water, 20 – 30 L dialysate used per session 
(Qd about 150 – 200 ml/min)

FREEDOM St d t f ti tFREEDOM Study compares outcomes of patients 
treated with NxStage to controls receiving 
conventional incenter HD.





Frequent Hemodialysis Network (FHN) 
trial:  outcomes are LV mass and SF-36 

score
Incenter trial:
Patients randomized to

Nocturnal trial:
Patients randomized to 

1) Conventional HD, 3 
Rx/week, minimum 
eKT/V per Rx > 1.1

1) Conventional HD, 3 
Rx/week, minimum 
eKT/V per Rx > 1.1eKT/V per Rx  1.1

2) Daily HD, 6 Rx/week, 
1.5 – 2.75 hrs/Rx, 

i i KT/V

eKT/V per Rx  1.1
2) Nightly home HD, 6 

Rx/week, 6 – 8 hrs/Rx, 
i i KT/Vminimum eKT/V per 

Rx > 0.9
minimum eKT/V per 
week > 4



Incenter Nocturnal HD
3 treatments per week
Td goal:  7.5 hours/week (range 4 – 7.5 hours)
Start time: 8 10 PM end time 4 5 AMStart time:  8 – 10 PM, end time 4 – 5 AM
Qb 300 ml/min (range 300 – 450 ml/min)
Qd 500 ml/min
Optiflux 160 NR dialyzers
3.0 mEq/L K+, 2.5 mEq/L Ca++. 35 mEq/L HCO3-
T b l h i d t i iti ti d 3 5 h i t RTwo bolus heparin doses at initiation and 3.5 hrs into Rx
UF volume:  2 – 8.5 L/Rx
Pts in recliners lights out at 10:30 pm everyone isPts in recliners, lights out at 10:30 pm, everyone is 

prescribed sedative/hypnotic at night



Prospective controlled study:
224 pts, NHD (8h, 3/wk) vs CHD (4 

h,3/wk);  Ok, JASN 2008
NHD CHD

Rx time 462 min 236 min
Mortality rate 1.29 % 6.03 %
Risk for death 0.22
Hospitalization days 5.0 19.2
Phosphate binder Rx 72 % decline
BP d R 66 % d liBP med Rx 66 % decline 



Observational study:  20 patients treated with incenter y p
NHD, 20 matched (gender, age, weight, diabetes) 

patients with conventional HD, Warwick, RI

Mean NHD CHD

Age, in years 43 50
% male 85 % 85 %
Weight, in kg 91 91
Rx time 422 min 236 min
URR 85 % 72 %URR 85 % 72 %
Albumin (g/dl) 4.1 3.7
PCR 1.17 1.02
PO4 (mg/dL) 5 1 6 0PO4 (mg/dL) 5.1 6.0
PTH (ng/ml) 394 336
BP meds (pills/d) 1.8 2.6
PO4 binders (pills/d) 3.4 5.0(p )
Hospitalization days/yr 3.0 7.4



DOPPS: significantly lower mortality rateDOPPS: significantly lower mortality rate 
with Td > 240 minutes/Rx (Saran, KI 2006)



Associations of HD session length and KT/V urea with g
mortality risk in 6593 HD patients in Australia and New 

Zealand, Marshall et al, KI, 2006

Mortality risk according to Td in hours (left) and KT/V (right)
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Gottschalk report 1967

1. Kidney transplantation preferable to 
dialysisy

2. Home dialysis preferable to center 
dialysisdialysis

I 1967 40 % f di l i ti tIn 1967 40 % of dialysis patients were 
treated at home!



Barriers to home hemodialysis
1. Lack of patient education:  when patients are fully informed of 

options, almost 50 % choose home therapies (Korevaar, KI 
2003)

2. Financial disincentives:  CMS doesn’t encourage home 
dialysis, lower proportion of home patients in for profit chain 
units.  PD less expensive, but only when PD programs are p , y p g
large.  There are big incentives to keep HD units full.  Many 
insurers only reimburse home HD for self care or unpaid 
partner care HD.

3. Lower MD reimbursement for PD and home HD.  Perception 
that home dialysis patients are time consuming. Limited MD  
education during fellowship about PD and home HD.



Conclusions
1. In physically active patients without active infection, vascular 

disease, or cancer, renal transplantation from a living donor is 
the single best option for ESRD therapy.

2. There are no randomized controlled trials examining the 
difference between outcomes in HD and PD. Observational 
studies favor PD. HD is probably a better treatment in patients 
with higher body weights who have been on dialysis longerwith higher body weights, who have been on dialysis longer,  
and who are without residual renal function.

3. Although randomized controlled trials are lacking, 
observational and retrospective trials are virtually unanimous 
in showing that the longer the duration of HD treatments, the 
better.  Treatments of more than 4 hours are superior to 
treatments of less than 4 hours. More than 3 treatments per 
week is are superior to 3 treatments per weekweek is are superior to 3 treatments per week.



Conclusions

In hemodialysis…
Home treatments better thanHome treatments better than 

incenter
Longer treatments better than 

shortershorter 
More treatments better than less


