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Background: The home hemodialysis (HHD) treatment option has been associated with 

improved patient outcomes compared to in-center hemodialysis (ICHD) programs. What is 

not quite clear is the influence of patient selection bias on the perceived benefits of HHD. The 

purpose of this study was to explore the potential benefits of HHD by comparing the admission 

patterns of HHD patients with a control group from a reasonably well dialysis patient cohort, 

which in this case were satellite hemodialysis patients on a Category 1 transplant waiting list 

(Cat1 SHD).

Methods: A single center retrospective randomized cohort study of HHD and Cat1 SHD 

patients who were on these two treatment modalities from August 2012 to August 2013 was 

performed to obtain a sample of 25 patients for each group.

Results: The mean length of stay in hospital was 5.9 days for HHD patients and 6.7 days for 

Cat1 SHD group (P=0.8). Eighteen admissions were observed for both groups (0.72 admissions/

patient-year; P=0.5). HHD patients spent 71 days and Cat1 SHD patients spent 85 days in 

hospital (2.8 and 3.4 days/patient-year respectively; P,0.005). The mean serum potassium level 

for HHD patients was 4.1 (3.1–6.5) mEq/L versus 5.0 (3.7–6.1) mEq/L for Cat1 SHD patients 

(P=0.001) and the mean phosphate level was 1.1 (0.56–2.38) mg/dL and 1.5 (0.43–3.2) mg/dL 

(P=0.02) for the respective groups.

Conclusion: This study confirms the superiority of the HHD treatment option in improving 

patient outcomes. Admission patterns of HHD patients fared very well against a control group 

which consisted of reasonably well dialysis patients.
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Background
Hospitalizations have been shown to be a major indicator of morbidity for patients 

with end-stage renal disease on hemodialysis.1 Daratha et al2 reveal that risks of sub-

sequent hospitalizations are substantially increased in patients with kidney disease and 

as a result of this, patients with renal disease should be a focus of efforts to reduce 

hospitalizations. Chief among these risks of hospitalization are mortality and further 

debilitation.3 Another major downside of hospitalizations among this patient group is 

the financial burden associated with inpatient care. Caring for hospitalized hemodialysis 

patients has been identified as one of the costliest elements of their treatment.4 Given 

this setting, any intervention that would reduce hospitalization among hemodialysis 

patients would potentially bring in huge financial benefits to health institutions, and 

simultaneously, patient outcomes may be improved substantially.

Studies have critically examined the roles of different methods of dialysis in an 

attempt to determine whether any particular method would be associated with reduced 
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hospitalization rates. Kumar et al,5 in their comparative study 

of hospitalization rates in daily home hemodialysis (HHD) 

versus peritoneal dialysis patients in the US, concluded 

that patients treated with daily HHD spend fewer days in 

hospital than peritoneal dialysis patients. Comparison of 

hospitalization rates in patients being treated with different 

dialysis methods is quite a challenging task technically. 

This is because of the differences in the severity of various 

comorbidities associated with patients on dialysis.

The HHD method has generated a lot of interest with 

regards to its contribution in reducing hospitalizations. 

However, there are very limited randomized controlled tri-

als to date which have compared the HHD modality with 

other hemodialysis methods. Reported survival benefits of 

HHD as compared with in-center hemodialysis (ICHD) from 

uncontrolled studies have been attributed largely to patient 

selection.6 Patients who are deemed fitter and with less 

comorbidities are practically preferred candidates for HHD. 

As a result of selection criteria, the ICHD program is left with 

patients who are more likely to be hospitalized.

Our study sought to investigate the hospitalization 

patterns of HHD patients. Having known of the impact of 

selection criteria on HHD candidates, in our study we chose 

a control group of patients we thought compared well with 

HHD patients from a demographic and comorbidity point 

of view. We settled for patients on a category 1 transplant 

list dialyzing in satellite units. These patients are generally 

healthier and younger and therefore mimic the HHD patient 

group in a lot of ways.

Methods
This study was conducted from August 2012 to August 2013 

at a major referral metropolitan hospital (Monash Medical 

Centre, Melbourne, Australia). This public hospital has 

over 400 patients on dialysis with HHD contributing about 

20% of these patients. Most of the patients are managed 

by institutionalized hemodialysis which is offered at urban 

and regional satellite units affiliated to the hospital. The 

hospital’s transplant unit manages the transplant waiting list 

for all categories including the pancreas–kidney transplant, 

of which this hospital is one of the two Australian hospitals 

which perform this procedure. The HHD training unit is 

strategically located 20 minutes away from the main hospital 

and has its clientele scattered around suburban and regional 

areas. HHD candidates normally would have dialyzed in 

the in-center unit or in satellite units before they commence 

hemodialysis training. However, on rare occasions, the 

home dialysis training unit has started hemodialysis on new 

patients. More than 75% of HHD patients dialyze for 8 hours 

every second day, while the majority of the satellite patients 

dialyze for 5 hours, three times a week.

A retrospective cohort study of HHD patients and satel-

lite hemodialysis patients on a Category 1 transplant waiting 

list (Cat1 SHD), who were on these two treatment modali-

ties was performed by simple randomization to obtain a 

sample of 25 patients for each group. Patients were randomly 

selected from the HHD list and from the Cat1 SHD by a staff 

member who was not involved in the project. The medical 

records and blood results of the selected patients were then 

accessed electronically and examined for information on their 

admission patterns. Information gathered was organized into 

demographic data, admission episodes, length of stay (LOS) 

in the hospital, primary cause of renal disease, diagnosis on 

admission, and laboratory values. We utilized descriptive 

statistics to describe the basic features of the study data and 

an alpha level of 0.05 was used for all statistical tests.

Results
The patient characteristics are shown in Table 1. More men 

were on HHD (N=16) and Cat1 SHD (N=15). There was 

no difference between the mean ages of these two groups 

of patients (P=0.08) and the time they had been on dialysis 

(P=0.3). The mean LOS in hospital was 5.9 days for HHD 

patients and 6.7 days for Cat1 SHD group. There was no 

difference between the mean LOS of these two patient 

groups (P=0.8). Eighteen admissions were observed for both 

groups during the study period (0.72 admissions/patient-year; 

P=0.5). HHD patients spent 71 days and Cat1 SHD patients 

spent 85 days in hospital (2.8 and 3.4 days/patient-year 

respectively; P,0.005).

More than 50% of cases in both groups had renal failure 

caused by diabetes, IGA nephropathy and reflux (see Table 2). 

Dialysis-related surgical procedures contributed 52% and 

8.5% of in patient days for Cat1 SHD and HHD patients 

respectively (see Table 3). The absolute risk for an admission 

Table 1 Patient characteristics

Patient characteristics HHD Cat1 SHD

Male/female
Mean agea

Patients admitted
In patient days
Length of stay (days)a

N=16/9
M=53.6 (35–76)
N=18
71
M=5.9 (1–13)

N=15/10
M=47.4 (25–69)
N=18
85
M=6.7 (1–22)

Number of years on dialysisa M=4.6 (1–18) M=3.4 (1–16)

Note: aP.0.05 suggesting no difference between the two means.
Abbreviations: HHD, home hemodialysis patients; Cat1 SHD, satellite hemodialysis 
patients on Category 1 transplant list; N, number of patients; M, mean value.
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Table 2 Primary cause of ESRF

Primary cause of ESRF HHD 
(N=25)

Cat1 SHD 
(N=25)

Diabetes 4 7
Glomerulonephritis 1 3
Focal segmental glomerulosclerosis 2 1
Adult polycystic kidney disease 2 3
IgA nephropathy 5 2
Reflux 4 4
Goodpastures Syndrome 2 0
Vasculitis 3 1
Hypertension 2 0
Other (congenital small kidneys,  
alports, nephrosclerosis)

0 4

Abbreviations: ESRF, end-stage renal failure; HHD, home hemodialysis patients; 
Cat1 SHD, satellite hemodialysis patients on Category 1 transplant list; N, number 
of patients; IgA, Immunoglobulin A. 

Table 3 Diagnosis on admission and associated length of stay

Admission diagnosis HHD  
(N)

LOS  
(days)

Cat1 SHD  
(N)

LOS 
(days)

Infection: osteomyelitis,  
pneumonia, viral infection

2 8 3 12

Surgical: dialysis access 1 6 7 44
Surgical-other: inguinal  
hernia repair

8 23 2 2

Cardiac: NSTEMI,  
hypotension

4 14 3 5

Electrolyte imbalances:  
hyperkalemia

0 0 2 15

Endocrinology: unstable  
diabetes

1 13 0 0

Gastrointestinal: nausea  
and vomiting, constipation,  
decreased oral intake

1 2 2 7

Neurological: stroke 1 7 0 0

Abbreviations: NSTEMI, non-ST segment elevation myocardial infarction; HHD, 
home hemodialysis patients; Cat1 SHD, satellite hemodialysis patients on Category 
1 transplant list; N, number of patients in that category; LOS, length of stay.

Table 4 Recent laboratory values

Laboratory test HHD, mean 
(range)

Cat1 SHD,  
mean (range)

P-value

Hemoglobin (g/dL) 110.8 (87–135) 109.2 (91–139) a0.63
Creatinine (mg/dL) 445.1 (191–902) 768.5 (290–1,368) b1.0×10-6

Potassium (mEq/L) 4.1 (3.1–6.5) 5.0 (3.7–6.1) b0.001
Phosphate (mg/dL) 1.1 (0.56–2.38) 1.5 (0.43–3.2) b0.02
Albumin (g/dL) 36.0 (28–42) 36.4 (31–40) a0.75

Notes: P-values: aP.0.05 suggesting no difference between the two means; bP,0.05 
suggesting a difference between the two means.
Abbreviations: HHD, home hemodialysis patients; Cat1 SHD, satellite hemodialysis 
patients on Category 1 transplant list.

due to a vascular event for Cat1 SHD patients was 0.28 and 

0.04 for HHD patients with an absolute risk excess of 0.24. 

The odds ratio of an admission due to a vascular event was 

0.39 for Cat1 SHD patients and 0.04 for HHD patients.

On the other hand, LOS associated with non-dialysis 

related surgical procedures was more common among HHD 

patients (32%). There were two Cat1 SHD patients who 

were admitted for treatment of electrolyte imbalances such 

as hyperkalemia, and their LOS was 15 days. It is important 

to note that there was one HHD patient who had unstable 

diabetes with a LOS of 13 days.

Laboratory values for both groups of patients are listed in 

Table 4. The mean serum potassium level for HHD patients 

was 4.1 (3.1–6.5) mEq/L versus 5.0 (3.7–6.1) mEq/L for 

Cat1 SHD patients (P=0.001) and the mean phosphate 

level was 1.1 (0.56–2.38) mg/dL and 1.5 (0.43–3.2) mg/dL 

(P=0.02) for the respective groups. No notable differences 

were found between the two groups’ hemoglobin, creatinine 

and albumin levels; P-values were 0.63, 1.0 × 10−6, and 0.75, 

respectively.

Discussion
We compared the admission patterns of HHD patients and 

a Cat1 SHD cohort to determine if the HHD patients per-

formed better. Several studies on the HHD patient cohort 

have demonstrated a varied number of positive findings, such 

as survival advantage7–10 which has been explained partly by 

selection bias. We were cognizant of the fact that our HHD 

group could have been made up of patients who were physi-

cally and clinically stable and that is why, of all hemodialysis 

patient groups, we utilized the Cat1 SHD patients, who in 

most cases tend to have less comorbidities.

The demographic patterns of our study patients did not 

have major notable variations. There were more men in each 

treatment modality. There was also a six-year mean age dif-

ference between the two groups with HHD patients tending 

to be a bit older, but this was not a statistically significant 

finding. Despite the homogeneity of the demographics of 

these two groups, there were some differences in their admis-

sion patterns which were not, however, statistically backed 

up. There was a 0.8 of a day difference in LOS and 14 day 

difference in the total number of days spent in hospital all in 

favor of the HHD group. Our prediction is that if our study 

had randomly selected patients from an ICHD cohort, then 

the above results would have been further skewed in favor 

of the HHD group.

Previous studies have identified maintenance hemodi-

alysis as a risk factor for prolonged hospitalization regard-

less of the primary reason for admission, and it has been 

shown that such patients require admission more frequently 

than the general population, particularly within 100 days 

before and after initiation of the first dialysis treatment.10 To 

reduce bias, especially with some of our Cat1 SHD patients 
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who would have been on dialysis for a period of 100 days 

or less, we excluded all patients who had less than 1 year 

on dialysis.

Our study supports the findings of a systematic review 

of the effectiveness of home versus hospital or satellite 

unit hemodialysis for people with end-stage renal failure 

by Mowatt et  al,11 who concluded that patients receiving 

HHD are more likely to work, have lower mortality rates, 

experience less hospitalization, and have less dialysis-related 

complications than satellite or hospital-based hemodialysis 

patients. Looking at dialysis-related complications in our 

study, and using dialysis access as an example, there was only 

one HHD patient who was admitted primarily for dialysis 

access interventions compared to seven Cat1 SHD patients. 

Woods et al12 also identified more vascular problems in the 

ICHD patients compared to the HHD patients. A possible 

explanation could be that HHD candidates are referred to the 

home dialysis unit with an already well-functioning vascular 

access that would have been used several times. On the other 

hand, the Cat1 SHD group may potentially have vascular 

access which is maturing and not well established. During the 

study period, it is worth noting that none of the HHD patients 

was admitted with hyperkalemia, and only one had nausea 

and vomiting, which are both signs of suboptimal dialysis. 

This may explain why the HHD patient group had fewer 

dialysis-related admissions compared to the control group.

This study was limited in several ways. The small number 

of patients which we used could have led to a type 2 statis-

tical error. In addition to this, admissions which occurred 

only at the patient’s parent hospital were considered for 

this study. There could have been some patients who were 

admitted elsewhere during the study period. However, we 

do not believe that these admissions would have affected our 

findings significantly since our dialysis patients are encour-

aged to present to their parent hospital unless the hospital 

is on bypass. The HHD unit list we used was also based on 

patients whose parent hospital was our hospital. The HHD 

unit has trained some patients belonging to other hospitals 

who were privately referred by their nephrologists due to 

geographical convenience and such patients were excluded 

from our study. We attempted to minimize selection bias by 

randomly selecting the 50 patients. As experienced by other 

studies,13,14 our retrospective study was severely limited by 

unmeasured confounders.

In conclusion, our study findings have demonstrated that 

the strength of the HHD program lies in its equivalence with 

or superiority to the best possible ICHD candidates with 

regards to hospital admissions. We therefore hypothesize that 

the more patients we have on the HHD treatment modality, 

the less the hospital admissions. The overall results are 

improved patient outcomes and a reduced financial burden 

for health institutions.
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