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the elderly with end-stage renal disease should be under-
taken by a multidisciplinary team with special dedication to 
a multidimensional approach in this population. 
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 Introduction 

 The number of elderly dialysis patients is increasing. 
According to a recent ERA-EDTA registry report, the 
growth of dialysis is largely due to a higher incidence of 
renal replacement therapy in patients over 75 years of age 
 [1] . In these patients, the cause of renal failure is most 
commonly diabetes or renal vascular disease. Treatment 
patterns differ widely between various countries. For in-
stance, in Belgium, patients above 75 years comprise 41% 
of dialysis patients, as compared to 20% in the United 
Kingdom and 17% in Japan  [2] . Variations in transplanta-
tion policy, timing of the start of dialysis, and survival 
may partly account for these differences.

  The burden of dialysis may be high for geriatric pa-
tients, and the effect of dialysis on quality of life, func-
tional status, and life expectancy may differ in the elder-
ly as compared to younger patients. Therefore, there is 
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 Abstract 

 The number of geriatric patients on dialysis is increasing. 
This is due to demographic factors, a wider acceptance of 
elderly patients on dialysis, and an earlier start of dialysis in 
this patient group. Recent studies have questioned the ef-
fect of dialysis on quality of life in elderly patients with severe 
comorbidity and showed limited survival in this specific pa-
tient group. Therefore, the decision whether or not to start 
dialysis may be a difficult one for both the clinician and pa-
tient. Risk scores can be of help in facilitating shared decision 
making, but not as a tool to withhold dialysis. However, in 
the elderly patient with severe comorbidity, conservative 
care can sometimes be a reasonable alternative to dialysis. 
In the process of shared decision making, a balance should 
be pursued between life expectancy and quality of life. If the 
decision to initiate dialysis is taken, choices have to be made 
regarding dialysis modality and treatment prescription. If 
adequate support is provided, assisted peritoneal dialysis 
can be an acceptable alternative to hemodialysis. Care for 
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ongoing discussion about the best treatment options for 
elderly patients with end-stage renal disease (ESRD) in 
the literature, in which consideration of conservative care 
plays an increasing role.

  In this paper, recent literature regarding prognostic 
factors and treatment options for elderly patients (defined 
as patients 75 years of age or older) is reviewed.

  Prognosis in the Elderly Dialysis Patient 

 An important factor in the decision of whether or not 
to start dialysis in the very elderly is the remaining life 
expectancy. Survival for geriatric patients on dialysis ap-
pears in general to be limited, but also varies between 
different reports. In a recent USRDS review, a 1-year 
mortality rate of 46% was observed in patients older than 
80 years, which is considerably higher as compared to the 
general population  [3] . In the REIN registry, 6-month 
mortality was 19% in patients 75 years or older  [4] . In the 
DOPPS study, median survival of patients older than 75 
years of age varied between 1.6 and 5.4 years in the dif-
ferent regions, as compared to 4.5–11.9 years in patients 
aged 45–74 years  [2] . In a Canadian survey, mean life ex-
pectancy of patients aged 75–80 years was 3.2 years  [5] .

  Survival after starting dialysis appears especially lim-
ited in nursing home patients. In nursing home patients 
with ESRD of the 2004–2006 Minimum Data Set cohort, 
the reported 1-year survival was 14%  [6] . Surprisingly, 
this was lower than the 37% reported for the cohort 1998–
2000. Differences in eligibility may at least partly account 
for this observation, meaning that sicker patients were 
accepted for dialysis as compared to earlier cohorts.

  In individual patients, prognosis remains difficult to 
predict, although several factors were found to be related 
to mortality in this population. In a study based on 
USRDS data, predictive factors were age, nonambulatory 
status, and number of comorbid conditions  [3] . In the 
REIN population, a prediction model for 6-month mor-
tality in patients 75 years or older was validated and in-
cluded body mass index, diabetes, severe congestive heart 
failure and peripheral vascular disease, dependency for 
transfers, and unplanned dialysis. The 6-month mortal-
ity rate ranged from 8% in the lowest risk group to 70% 
in the highest risk group  [4] . Notably, age was not a sig-
nificant determinant for prognosis in the REIN popula-
tion. However, given the remaining uncertainties at the 
individual level, risk scores such as those discussed above 
should primarily be used to facilitate discussion with pa-
tients and other stakeholders, but not to withhold dialysis 

 [4] . Indeed, in another model predicting mortality in 
high-risk patients, dialysis would have been withheld in 
19% of patients who lived for more than 1 year if the mod-
el had been used to guide initiation of treatment  [7] . Mod-
els based on objective data cannot be used to fully replace 
the expertise of professionals in the field. In one study, 
the so-called ‘surprise question’ (‘Would I be surprised if 
this patient died within the next 6 months?’) was an in-
dependent risk factor in predicting 6-month mortality in 
dialysis patients, next to factors such as age, peripheral 
vascular disease, and serum albumin  [8] .

  Trends in the Start of Dialysis 

 If the elderly ESRD patient opts for dialytic ESRD care 
rather than for conservative ESRD care, dialysis is usu-
ally initiated at an earlier stage as compared to the youn-
ger ESRD population. In the 2010 USRDS data report, 
29% of the patients 75 years of older started dialysis at a 
serum creatinine of 4 mg/dl (354  � mol/l) or less as com-
pared to 9% in patients between the ages of 20 and 44  [6] . 
More informatively, given the fact that the relation be-
tween serum creatinine and glomerular filtration rate 
(GFR) is strongly influenced by age in the MDRD for-
mula, the mean estimated GFR at the start of dialysis was 
12.2 ml/min/1.73 m 2  in patients 75 years or older as com-
pared to 10.6 ml/min/1.73 m 2  in patients in the age group 
45–64. Using the MDRD formula, nearly 20% of patients 
aged 75 years started dialysis at an estimated GFR of 15 
ml/min/1.73 m 2  or higher. With the CKD-EPI equation, 
this percentage was 16%  [6] .

  Moreover, the timing of the start of dialysis in the el-
derly appears to have shifted to higher estimated GFR 
values in the past decade  [3] . Although an earlier start has 
been a general trend in dialysis therapy, this phenomenon 
appears to be more pronounced for the elderly popula-
tion. The earlier start in elderly patients may be due to the 
fact that factors such as congestive heart failure or mal-
nutrition are more prevalent in the elderly. This seems 
supported by recent data in nursing home residents, for 
whom factors such as volume overload, weight loss, in-
creased ADL dependency, and cognitive decline were as-
sociated with earlier dialysis initiation  [9] . However, these 
factors explained only 31% of the cases of earlier dialysis 
initiation. Moreover, congestive heart failure or malnu-
trition did not appear to be more prevalent in the 2003 
cohort as compared to the 1996 cohort in the USRDS re-
port  [3] . Therefore, other factors, most likely the general 
tendency to start dialysis earlier, also plays a role in the 
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earlier start of dialysis. Despite the trend to start dialysis 
earlier in the latter cohort, survival in the very elderly 
treated with dialysis was not notably different between 
1996 and 2003. In contrast, according to the Canadian 
data, the mean life expectancy for dialysis patients aged 
75–80 years increased from 2.7 years in the incident co-
hort of 1990–1994 to 3.2 years in the incident cohort of 
1995–1999  [5] . Whether an earlier start leads to a surviv-
al benefit is uncertain, especially in view of the results of 
the IDEAL trial  [10] , although in this study patients old-
er than 65 years were excluded.

  Effect of Dialysis on Functional Status 

 Many geriatric patients suffer from frailty, a multi-
causal syndrome which is defined as a combination of 
symptoms such as weight loss, reduced gait speed, tired-
ness, low physical activity, and loss of muscle power  [5, 
11] . Additionally, in nonuremic persons the frailty syn-
drome is associated with a risk of death and hospitaliza-
tion in excess of that expected for age. Especially in di-
alysis patients, frailty appears to be highly prevalent, 
which even holds true for younger patients. In patients 
below 40 years of age, 44% meet the criteria for frailty, 
which increases to 79% in patients above 80 years of age 
 [12] . 

  The prevalence of frailty is also increased in patients 
with chronic kidney disease (CKD) with less severe im-
pairment of renal function  [12] , and holds true for cogni-
tive impairment, which is related to the severity of renal 
failure  [13] .

  The effect of starting dialysis on functional status has 
been the focus of recent observational studies. In patients 
80 years or older, of whom 78% were independently func-
tioning before the start of dialysis, 33% had died after 6 
months, whereas only 28% were independent (residing 
in own home without assistance)  [14] . Especially in nurs-
ing home patients, the impact of the start of dialysis on 
functional status shows a worrying trend  [15] . In an ob-
servational study in 37,032 incident dialysis patients 
from the Minimum Data Set nursing home population 
with a mean age of 73 years, functional status had been 
maintained in 39% of patients 3 months after the start of 
dialysis and in 13% after 1 year, whereas 58% of patients 
had died. Thus, by 12 months, 87% of residents had ei-
ther died or experienced a decline in functional status 
 [15] .

  The causal relation between the start of dialysis and 
decline in functional status may be difficult to elucidate 

from these observational data, given the fact that a de-
cline in functional status may be one of the reasons to 
start dialysis  [9] . The fact that the start of dialysis is as-
sociated with an unfavorable effect in the frail elderly 
may also be partly related to the fact that kidney failure 
may be a part of irreversible multiorgan dysfunction  [16] , 
in which treatment of one of the components will not 
have a major effect. Detailed studies on the functional 
trajectory in the last episode of life of conservatively 
treated geriatric patients with ESRD show that function-
al status sharply declines in the last month of life, as com-
pared to a more gradual decline in patients with cardiac 
or pulmonary disease  [16] . It cannot be excluded that di-
alysis is often started in this final trajectory due to the 
associated symptomatology. However, in the study of 
Jassal et al.  [14] , functional status also declined in rela-
tively healthy elderly after the start of dialysis, possi-
bly due to physical and psychosocial burdens related to 
travelling as well as the dialysis procedure itself and its 
accompanying interventions. Therefore, the decline in 
functional status after the start of dialysis is likely mul-
tifactorial. Hence, we concur with the recommendations 
of these authors that the start of dialysis in the elderly 
should be accompanied by an active rehabilitation pro-
gram.

  Dialysis or Conservative Care? 

 Given these discouraging data, the increased recent 
attention to conservative care in this patient group is well 
explained. Palliative care in ESRD has been the focus of 
recent reviews  [17–19] . In the decision to start dialysis or 
opt for a conservative approach, differences in expected 
outcome between these two strategies are important in 
clinical decision making and information provision to 
the patient. All available data are based on observational 
studies and therefore subject to various forms of bias  [20] . 
Indeed, results differ between various studies. In the 
study by Joly et al.  [21]  in patients 80 years or older, me-
dian survival was 20 months longer (28.9 vs. 8.9) in the 
dialysis versus the conservatively treated group. In a more 
recent study, the difference in survival in CKD stage 5 
patients was 46 months between patients treated with di-
alysis and those treated with conservative care in the en-
tire group, but less than 4 months in patients older than 
75 years of age  [22] . In the study by Murtagh et al.  [23]  in 
patients with CKD stage 5 over 75 years of age, 2-year 
survival was 76% in the group treated with dialysis and 
47% in group treated with conservative therapy, which 
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was significantly different. However, in patients with se-
vere comorbidity, especially ischemic heart disease, the 
survival difference was less pronounced.

  Another report showed a difference of 24 months in 
survival between patients older than 75 years treated with 
dialysis versus conservative care; however, this was at the 
expense of a nearly comparable increase in days with hos-
pital visits (173 days per patient per year) or interventions 
 [24, 25] .

  Thus, there is some variability in the observational 
data comparing conservative and dialysis therapy in the 
elderly. However, these data, and those derived from the 
prediction models discussed previously, also indicate that 
there are many elderly patients who may benefit from di-
alysis, especially those with acceptable functional status 
before the start of dialysis. This may be different in the 
elderly with severely impaired functional status and mul-
tiple comorbid diseases. Importantly, a good balance be-
tween estimated effect on survival and effect on quality 
of life has to be sought. Still, the outcome in individual 
patients may be difficult to predict.

  Hence, the decision whether or not to start dialysis 
should be based on shared decision making with ade-
quate provision of information by a multidisciplinary 
team for the patient and next of kin. According to clinical 
practice guidelines on shared decision making, patients 
should receive information on their diagnosis, prognosis, 
and all treatment options, including the possibility of 
continuing conservative management including end-life 
care or a time-limited trial of dialysis  [4, 26, 27] . In the 
most recent guidelines on shared decision making from 
the Renal Physicians Association, it could be considered 
not to start dialysis in elderly CKD stage 5 patients older 
than 75 years who meet two or more of the following 
prognostic criteria: clinicians responding ‘No, I would 
not be surprised’ to the ‘surprise question’ (see earlier 
paragraph), high comorbidity score, significantly im-
paired functional status (e.g. Karnofsky score less than 
40), and severe chronic malnutrition. However, given the 
fact that prediction scores are never absolute, in our opin-
ion decisions made according to these guidelines should 
be thoroughly evaluated in future studies.

  If an approach for conservative care is chosen, focus 
on symptomatic support, such as control of electrolyte 
and fluid status, prevention of severe anemia by use of 
erythropoietin, attention to the calcium phosphate bal-
ance so as to prevent pruritus, are rational. Very impor-
tantly, conservative care should focus on multidisci-
plinary palliative care for the patient and next of kin in 
the end-of-life phase  [19, 22] .

  Dialysis Prescription 

 If the decision to start dialysis is taken, the question of 
optimal treatment prescription arises. In general, elderly 
patients are prescribed shorter hemodialysis (HD) treat-
ment time, which is likely due to their lower body mass 
and urea distribution volume. Consequently, in the 
DOPPS study, Kt/V was not different between elderly and 
younger patients  [2] . However, there are other reasons 
why shorter dialysis times may not be warranted in di-
alysis patients. Despite the generally lower interdialytic 
weight gain and ultrafiltration rates, dialysis-induced hy-
potension is more frequent in elderly patients  [28] . This 
may compromise cerebral perfusion and result in dete-
rioration of cognitive function  [29] . As frail patients are 
more subject to loss of homeostasis  [11] , the question aris-
es whether elderly patients would not benefit from pro-
longed and/or more frequent dialysis sessions, as com-
pared to dialysis sessions which are reduced in time  [30] . 
However, although in younger patients, nocturnal HD 
was associated with an improvement in cognitive func-
tion  [31] , no data are present on extended dialysis therapy 
in the elderly. Elderly patients may often not be willing to 
enter an extended dialysis program for which extra visits 
to the dialysis center are needed  [32] . Therefore, a home 
dialysis program focused on the elderly, with dedicated 
support from home dialysis nurses, needs to be to be de-
veloped if extended HD is to be implemented. A recent 
study showed that such a program was feasible in elderly 
dialysis patients  [33] .

  Many elderly HD patients are treated with central ve-
nous catheters. However, observational data has shown 
that also in the elderly, the use of central venous catheters 
is associated with significantly increased mortality  [34] . 
Therefore, in our opinion, arteriovenous fistulae are pref-
erable for vascular access in the elderly, in concordance 
with current guidelines  [35, 36] .

  Given the absence of the large fluctuations associated 
with HD treatment, peritoneal dialysis (PD) would also 
appear to be a good option in the treatment of the elderly 
ESRD patient. However, both in the USA as well as in Eu-
rope, PD appears to be prescribed less often in elderly as 
compared to younger patients  [37–39] . A potential disad-
vantage of PD is that elderly patients with visual or mo-
toric problems may not be able to perform the exchanges 
themselves and are dependent upon family members or 
health professionals. The expected inability to perform 
exchanges was indeed a major reason not to start PD in 
the NECOSAD study  [40] . Thus, an assisted PD program 
in the elderly, which should be well organized in close col-
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laboration with next of kin and other stakeholders, should 
remove an important barrier for prescription of PD in the 
elderly  [41] . As for outcome, a US report suggests a high-
er mortality rate in elderly diabetic females  [42] , whereas 
in the EDTA registry PD was associated with a survival 
benefit in the elderly, except for diabetic females in which 
PD was also associated with increased mortality  [38] .

  Few reports have compared the effects of HD and PD 
on functional status. In the report by Jassal et al.  [14] , a 
surprisingly high percentage of patients (44%) were start-
ed on PD. This may be related to the predialysis care giv-
en to the large majority of patients (90%). No difference 
in the course of functional status was observed between 
patients treated with PD or HD.

  Thus, all available dialysis therapies appear feasible in 
the elderly, but need specific care and dedication for this 
patient group. As all data are observational and subject 
to various forms of bias, the potential benefits and dis-
advantages of current treatment modalities should be 
weighted on an individual basis. Of course, treatment 
should not focus on the prescription of a dialysis therapy 
alone, but should be based on a multidimensional ap-
proach of the elderly patient by a multidisciplinary team, 
as holds true for all dialysis patients. Furthermore, efforts 
focusing on rehabilitation and social support are very im-
portant in this group  [14, 43] . In a selected group of el-
derly patients, renal transplantation is feasible  [44] , but 
falls beyond the scope of this paper.

  The time of referral to nephrological care appears to 
be an important predictor of outcome, also in elderly 

patients. In patients above 70 years of age, those who 
were referred to a nephrologist early had a far better 
1-year survival as compared to patients who were re-
ferred late  [45] . Although the latter group might have 
started dialysis because of a rapid decline in functional 
status which also influenced prognosis, early timely re-
ferral appears beneficial in elderly patients based on 
these observational data. Apart from the possible ben-
eficial effect on outcome, early referral also provides 
time to discuss the best treatment pathway for the el-
derly in the shared decision process, regardless of wheth-
er a conservative approach or dialysis therapy is chosen. 
Moreover, early referral may also be beneficial in the el-
derly so as to prevent further deterioration in renal 
function in patients with chronic renal failure, as well as 
to maintain adequate control of the secondary compli-
cations  [46] .

  Conclusion 

 Providing adequate care for the growing elderly ESRD 
population is challenging. An adequate shared decisions 
process, with a deliberate choice for conservative therapy 
or one of the forms of renal replacement, is of key impor-
tance in this population. Regardless of the treatment 
choice, a multidisciplinary and multidimensional ap-
proach in the care of these patients is strongly needed. 
Both life expectancy and life quality should be taken into 
account.
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