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Summary

OBJECTIVE: Due to increased life expectancy, there is a
growing number of older patients with end-stage renal dis-
ease (ESRD) requiring renal replacement therapy (RRT).
However, there is a lack of data with regard to clinical out-
comes of these patients.
METHODS: In this single-centre study, we retrospectively
analysed two groups of patients on chronic haemodialysis,
stratified by age. A group of patients ≥70 years of age
(“seniors”; n = 69) was compared with a control group of
patients 60 to 69 years of age (“elderly”; n = 39). The ma-
jor outcomes that we investigated were: patient survival,
causes of death, and type and frequency of complications.
RESULTS: Kaplan-Meier curves revealed only a trend to-
wards better survival in the elderly (p = 0.06). During the
observation time, about half of the patients died: 38/69 in
the senior group and 14/39 in the elderly group (p = 0.07).
The cause of death was mostly unknown. Both groups were
affected equally by complications during haemodialysis
therapy (p = 0.62). For the severity of complications, the
only significant difference was a higher frequency of com-
plications with outpatient treatment in seniors (p = 0.04).
However, there were not more severe complications lead-
ing to hospitalisation in seniors (p = 0.64).
CONCLUSION: Age is not a good predictor for the out-
come of patients of 70 years of age or older with ESRD re-
quiring RRT and thus age alone should never guide us in
the decision-making process as to whether to start dialysis
or not in these patients.
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Abbreviations
APKD: adult polycystic kidney disease
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CHD: coronary heart disease
COPD: chronic obstructive pulmonary disease
ESRD: end-stage renal disease
PD: peritoneal dialysis
PAD: peripheral artery disease
RRT: renal replacement therapy

Introduction

In past years, western society has undergone a change in its
composition owing to increasing life expectancy. In neph-
rology, this means an increasing number of older patients
with end-stage renal disease (ESRD) requiring renal re-
placement therapy (RRT) [1]. Age as such is seen as a good
predictor of patient outcome in general. However, there is
a lack of data concerning age in patients receiving RRT,
namely haemodialysis. Therefore, it is important to invest-
igate clinical outcomes in this patient population.
The number of patients being treated for ESRD was estim-
ated to be 2,786,000 patients globally at the end of 2011
by Fresenius Medical Care, with an annual growth rate of
6%–7% [2]. Proportionately, haemodialysis is the most com-
mon RRT in patients with ESRD, with a global frequency
of approximately 80%. [2]. In the United States, the inciden-
ce of ESRD grew from 366 per million population (pmp) in
2006 to 369 pmp in 2010 [3]. In patients aged 70 years and
older, incidence rates of reported ESRD in the United States
grew 20% in ten years to 41,825 in 2010 [4]. In Europe
(30 European countries reporting data to the European Renal
Association) the incidence of people having RRT grew from
118 pmp in 2006 to 122 pmp in only two years [5, 6]. In
Switzerland, the number of haemodialyses performed rose
from 401,458 in 2007 to 455,789 in 2011 (University Hos-
pital Basel; personal communication).
Reflected by the demographic data, haemodialysis has be-
come a very common therapy for patients with ESRD [7].
As the French REIN-group demonstrated in its prognostic
score for older patients starting dialysis, mortality was low
in patients with no significant comorbidities [6]. Aging pa-
tients become less eligible for kidney transplantation, as
data from transplantation waiting lists show, and haemo-
dialysis represents a good alternative [8]. Other benefits
of haemodialysis are the monitoring of the patients during
dialysis because of supervision by the medical staff and
visits of a doctor.
On the other hand, haemodialysis has a significant influence
on the patient’s lifestyle. It is time-consuming, patients need
to have access to a medical centre performing haemodialys-
is, and they are often dependent on other people to bring
them there three times per week. The prognostic score of the
French REIN-group shows that older patients with ESRD
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suffering from malnutrition, cardiovascular problems and re-
stricted mobility have an especially high mortality rate 6
months after the start of haemodialysis [6]. In general, eld-
erly patients with severe, mainly cardiovascular, comorbid-
ities on haemodialysis have a comparable life expectancy to
those on conservative therapy. Thus, it has to be evaluated
carefully, if it is worth starting dialysis or not in this patient
group. Another common side effect which is worth mention-
ing is hypotension during haemodialysis, which for older pa-
tients can lead to more falls and increases the risk of frac-
tures [9, 10]. Furthermore, vascular access problems are a
notable challenge in those patients.
Owing to the lack of data in the literature concerning older
patients on haemodialysis, their possible complications and
long-term outcome, the aim of this retrospective study was
to compare the outcomes of dialysis patients of 70 years of
age or above and those aged 60 to 69 years.

Materials and methods

Patient population
Between 1 January 2000 and 31 December 2011, 570 pa-
tients in total started chronic haemodialysis treatment at
the University Hospital Basel. All haemodialysis patients
aged 70 years or above (described as “seniors”) at the time
of dialysis initiation, who fulfilled to the inclusion criter-
ia (see below), were analysed and compared with a control
group of patients aged 60 to 69 years (described as “eld-
erly”). The elderly patients were chosen out of a group of
haemodialysis patients between 60 to 69 years of age, us-
ing the same inclusion criteria and with the intention of
getting a homogenous population with equal distributions
of gender and causes leading to ESRD between the two
groups. The study was approved by the local ethics com-
mittee of the University of Basel.

Inclusion and exclusion criteria
Inclusion criteria for both groups were: (1.) haemodialysis
as the therapy of choice for RRT, (2.) three haemodialysis
sessions per week, and (3.) at least 3 months of continuous
dialysis treatment. The only exclusion criterion was change
to another dialysis centre, with resultant lack of accurate
follow-up.

Standard haemodialysis prescription at the University
Hospital of Basel
At the University Hospital Basel dialysis prescription con-
sisted of 4-hour dialysis sessions three times a week with
target blood flow >200 ml/min (>300 ml/min since 2002),
and anticoagulation with low molecular weight heparins
(Dalteparin, Enoxaparin). Haemodiafiltration was pre-
scribed in >90% of patients from the beginning of the
study, and since 2002 all dialysis machines have online
haemodiafiltration equipment. High flux filters with 1.7 to
2.1 m² surface area from various companies were used.

Data collection
Data were collected retrospectively from the patient charts
and dialysis records of every patient, and further saved in a
customised database. Baseline characteristics and data with

a focus on haemodialysis (i.e. duration of haemodialysis,
dialysis accesses, and blood pressure at start of dialysis,
reasons for cessation of haemodialysis, cause of death, co-
morbidities, complications with outpatient treatments and
complications leading to hospitalisation, length of hospital
stay) were collected. The renal diseases evidently leading
to ESRD or renal diseases proven by biopsy were classi-
fied; all others or patients with several differential renal
diagnoses were summarised in the subgroup “other” (see
results). Dialysis accesses were defined as the number of
functional, temporary or permanent vascular accesses (ar-
teriovenous shunt, arteriovenous graft, temporary or per-
manent catheters). The definitions of comorbidities and
complications are specified below (see “analysis of comor-
bidities and complications”).

Survival analysis
The study start date was the beginning of chronic haemo-
dialysis therapy and patients were followed up until recov-
ery of renal function, kidney transplantation, death, with-
drawal of dialysis by the patient’s decision or end of the
study (31 December 2011).

Analysis of comorbidities and complications
Comorbidities of each patient were defined as every kind of
disease that had been diagnosed before the start of chron-
ic haemodialysis. The following comorbidities were spe-
cified: hypertension, heart failure, coronary heart disease
(CHD), valvular heart disease, peripheral artery disease
(PAD), stroke, malignancy, chronic obstructive pulmonary
disease (COPD), pulmonary embolism, significant liver
disease and diabetes mellitus. Patients with diabetes were
split into two groups: insulin-dependent or noninsulin-de-
pendent diabetes. Hypertension was defined as a complic-
ation if it was listed as a diagnosis in the diagnosis-list
on the patient chart. Usually systolic blood pressure blood
pressure above 160 mm Hg and/or diastolic blood pressure
above 90 mm Hg were used as criteria.
Complications were defined as medical problems that oc-
curred after the start of chronic haemodialysis. They were
stratified into five subgroups: cardiovascular complica-
tions, fractures and osteoporosis, access-associated, infec-
tions and “other”. Infections concerning haemodialysis ac-
cess were all recorded into the subgroup “access-associ-
ated”. Osteoporosis was defined as a complication if it was
diagnosed during the period of haemodialysis and recor-
ded in the patient’s chart. Further, complications were sub-
divided into complications leading to outpatient treatment
and those needing hospitalisation. Owing to the lack of reli-
able records, it was not possible to analyse therapeutic con-
sequences of complications. However, length of hospital
stay due to severe complications provided enough inform-
ation for further analysis.

Investigated outcomes
The primary outcome was patient survival on chronic hae-
modialysis, stratified by age. Secondary outcomes were
causes of death as well as number of dialysis accesses, el-
evated blood pressure at start of haemodialysis session at
indicated time points, and type and frequency of complic-
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ations on haemodialysis therapy, including access-related
complications.

Statistical analysis
JMP software version 9.0 (SAS Institute, Cary, NC, USA)
was used for statistical analysis. For categorical data, Fish-
er’s exact test or Pearson’s chi-square test were used.
Continuous data were summarised as median and interquart-
ile range (IQR) unless stated otherwise. Parametric continu-
ous data were analysed with Student’s t-tests. For nonpara-
metric continuous data, the Wilcoxon rank-sum test was
used. Patient survival analysis was performed by the
Kaplan-Meier method and groups compared using the log-
rank test. In the survival analysis, patients were censored if
they underwent renal transplantation, had recovery of ren-
al function during the follow-up period, or were still alive
and on dialysis at the end of follow-up. A two-tailed p-value
<0.05 was considered to indicate statistical significance.

Results

Baseline characteristics
A total of 152 haemodialysis patients of 70 years of age
or above started haemodialysis after 1 January 2000. Over-

Figure 1

Patient survival
The abscissa shows years after the start of haemodialysis and the
ordinate shows patient survival as a percentage.

Figure 2

Reasons for cessation of haemodialysis therapy.

all, 83 of these patients could not be included in the study
for the following reasons: 60 patients had a dialysis period
of less than 3 months; 11 patients changed their dialysis
centre; 12 patients did not provide enough reliable and use-
ful data and therefore were also excluded. Remaining were
69 haemodialysis patients of 70 years of age or above, who
fulfilled all inclusion criteria. This group of patients was
compared with 39 elderly patients aged between 60 and 69
years.
Baseline characteristics of the two groups are summarised
in table 1. Median age at start of haemodialysis therapy of
the seniors was 75 years (IQR 72–79 years) versus 65 years
(IQR 62–67 years) in the elderly, respectively. There was
no statistical difference regarding renal diseases leading to
ESRD, gender and comorbidities (table 1). Renal diseases
leading to ESRD were glomerulonephritis (n = 10), vas-
cular nephropathy (n = 3), diabetic nephropathy (n = 16),
adult polycystic kidney disease (n = 5) and other (n = 74)
(table 1). The latter includes all diseases that had not been
proven by biopsy and all patients with several different ren-
al diagnoses. Therefore, the most common renal disease in
both groups was “other” (67% in seniors vs 72% in eld-
erly).
Several different comorbidities occurred in both groups,
which are listed in table 1. The dominant comorbidity in
both groups was hypertension (67% in seniors vs 56% in
elderly, p = 0.31). Other comorbidities with high frequency
were diabetes mellitus (32% in seniors vs 41% in elderly, p
= 0.40), CHD (26% in seniors vs 44% in elderly, p = 0.09)
and heart failure (28% in seniors vs 18% in elderly, p =
0.35).
Median date of starting haemodialysis of the entire pop-
ulation was in 2007 (IQR 2004‒2009) and did not differ
between the two groups (i.e. median date of starting hae-
modialysis in seniors was in 2006 vs in 2007 in the elderly
group, respectively, p = 0.65) as shown in table 2. Duration
of haemodialysis therapy varied from 8 to 47 months in the
senior and 13 to 38 months in the elderly group. Median
duration of chronic haemodialysis was approximately the
same in both groups: 18 months in seniors and 23 months
in elderly (p = 0.88), see follow-up data on table 2.

Patient survival and causes of death
Patient survival of both groups is shown in the Kaplan Mei-
er survival curves in figure 1. Number at risk gives the
quantity of patients the analysis refers to. Because less than
50% of patients were still at risk 3 years after the start of
haemodialysis, the curves at later time-points have to be in-
terpreted with caution. There is only a trend towards bet-
ter survival in younger patients on haemodialysis, with a
three-year survival of 66% in seniors vs 73% in elderly and
five-year survival of 32% in the senior collective vs 51% in
the elderly p = 0.06 (fig. 1). During the observational time,
about half of the patients died: 38/69 in the senior and 14/
39 in the elderly group (55% in seniors vs 36% in elderly;
p = 0.07). Overall, 22/38 (58%) of the seniors and 4/14
(29%) of the elderly withdrew from haemodialysis before
they died (p = 0.12).
Causes of death stratified by age are summarised in table
2. They were grouped into cardiovascular, cerebral, infec-
tion/sepsis, malignancy, multiorgan failure, sudden death
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and unknown. In both groups the leading reason for death
is “unknown” (53% in seniors vs 36% in elderly), followed
by “cardiovascular” (16% in seniors vs 21% in elderly),
“infection/sepsis” (13% in seniors vs 14% in elderly) and
“cerebral” (5% in seniors vs 14% elderly). This distribution
of the different death events is not statistically different in
the two groups (p = 0.88).

Complications after the start of haemodialysis therapy
Complications are summarised in table 3. They occurred
in 67/69 senior (97%) and in 37/39 elderly patients (95%);
thus both groups were equally affected by complications (p
= 0.62). In total there were 536 complications, 289 leading
to hospitalisation and 247 complications treated on an out-
patient basis. The frequency of patients who needed hos-
pitalisation did not differ between the two groups (57/69
seniors vs 32/39 elderly, p = 1.0). It turned out that the
only significant difference between the two groups was
triggered by a higher frequency of complications leading
to outpatient treatment in the senior group (71% vs 29%
in elderly, p = 0.04). However, seniors did not have more
severe complications requiring hospitalisation (p = 0.64).
Nevertheless, there was a trend towards a higher frequency
of complications leading to hospitalisation in seniors (62%
in seniors vs 38% in elderly). Furthermore, duration of hos-
pitalisation did not differ between both groups with a me-
dian time of 9 days in each group (IQR 5–18 in seniors
vs 4–17 days in elderly, p = 0.72). The frequency of the
total complications (i.e. outpatient and inpatient) as defined
in the material and methods section did not differ between
the two collectives (overall p = 0.87; data not shown).
Numerically, the most frequent overall complication cat-
egory was, in both groups, cardiovascular events (n = 99 in
seniors vs n = 51 in elderly).

Number of dialysis accesses and access-associated
complications
There was no statistical difference between the number of
dialysis accesses in both groups, with a mean number of
2.2 accesses in seniors and 2.7 in elderly (p = 0.13; table 2).
During follow-up, 65/108 patients in total (60%) were af-
fected overall by 148 complications associated with dialys-
is accesses (i.e. shunt-complications as well as catheter-re-
lated complications): 42/69 of the seniors and 23/39 of the
elderly (61% vs 59%, respectively; p = 1.0).

Blood pressure analysis
The number of patients with elevated blood pressure at
the start of haemodialysis sessions (and corresponding fre-
quencies) at different time points during follow-up are in-
dicated in table 3. After 1 year on haemodialysis, blood
pressure values of total n = 81 surviving patients (49 seni-
ors, 32 elderly) were available to analyse, and after 3 years
on haemodialysis they could be analysed in total n = 44 sur-
viving patients (30 seniors, 14 elderly). The number of pa-
tients with elevated blood pressure at different time points
during follow up did not differ between the two groups
(table 3).

Reasons for cessation of dialysis
In total, 64/108 patients (n = 43 within the seniors and n
= 21 within the elderly) ended their haemodialysis therapy
during follow-up and there was a significant difference re-
garding the reasons for cessation between the two groups.
The four reasons – death, kidney transplantation, dialysis
withdrawal by the patient’s decision and recovery of func-
tion – for cessation of haemodialysis stratified by age are
shown in figure 2 and table 2. Overall, the leading reasons
were death or withdrawal of haemodialysis (both n = 26).
The difference between the two groups was triggered by

Table 1: Baseline characteristics of patients stratified by age (n = 108).

Seniors
(≥70 y; n = 69)

Elderly
(60–69 y; n = 39)

p-value

Patients

Age (y), median (IQR) 75 (72–79) 65 (62–67) –

Females, n (%) 25 (36) 16 (41) 0.68

Renal disease, n (%)

Glomerulonephritis 8 (12) 2 (5)

Vascular 2 (3) 1 (3)

Diabetic 10 (14) 6 (15) 0.87

ADPKD 3 (4) 2 (5)

Other 46 (67) 28 (72)

Comorbidities, n (%)

Hypertension 46 (67) 22 (56) 0.31

Heart failure 19 (28) 7 (18) 0.35

CHD 18 (26) 17 (44) 0.09

Valvular heart disease 14 (20) 5 (13) 0.43

PAD 14 (20) 7 (18) 1.0

Stroke 7 (10) 9 (23) 0.09

Malignancy 12 (17) 5 (13) 0.59

COPD 12 (17) 5 (13) 0.59

Pulmonary embolism 5 (7) – 0.16

Liver disease 4 (6) 6 (15) 0.16

Diabetes mellitus 22 (32) 16 (41) 0.40

Insulin-dependent 10 (45) 8 (50) 0.43

ADPKD = adult polycystic kidney disease; CHD = coronary heart disease; COPD = chronic obstructive pulmonary disease; PAD = peripheral artery disease
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a higher frequency of withdrawal of haemodialysis within
the seniors (n = 22/43) compared with the elderly (n = 4/21;
51% vs 19%, p = 0.02). Further, there were more trans-
plantations in the elderly leading to cessation of haemodia-
lysis compared with the seniors (33% in elderly vs 5% in
seniors, p = 0.01).

Discussion

In past years, a growing proportion of older patients with
ESRD starting haemodialysis have been reported.
However, this fact raises the question as to whether the start
of haemodialysis is justified for older patients, regarding
complications, survival on haemodialysis and the huge eco-
nomic burden. To date, conflicting reports of the outcome

Table 2: Follow-up data of patients stratified by age (n = 108).

Seniors
(≥70 y; n = 69)

Elderly
(60–69 y; n = 39)

p-value

Haemodialysis

Number of dialysis access (n), mean ± std. 2.2 ± 1.8 2.7 ± 2.7 0.13

Date of starting (y), median (IQR) 2006 (2003–’09) 2007 (2005–’09) 0.65

Duration* (months), median (IQR) 18 (8–47) 23 (13–38) 0.88

Reason for cessation, n (%#)

Death 16 (37) 10 (48) 0.82

Dialysis withdrawal 22 (51) 4 (19) 0.02

Transplantation 2 (5) 7 (33) 0.01

Recovery of renal function 3 (7) – (0.55)

Exitus letalis

Overall, n (%) 38 (55) 14 (36) 0.07

Causes of death

Cardiovascular 6 (16) 3 (21) 0.88

Cerebral 2 (5) 2 (14)

Infection/sepsis 5 (13) 2 (14)

Malignancy 2 (5) 1 (7)

Multiorgan failure 1 (3) –

Sudden death 2 (5) 1 (7)

Unknown 20 (53) 5 (36)

*Duration of dialysis therapy. #The frequency of reason for cessation of haemodialysis refers to the total of patients who stopped haemodialysis (n = 43 within the seniors
and n = 21 within the elderly).

Table 3: Complications after start of haemodialysis (in total n = 536).

Seniors
(≥70 y; n = 69)

Elderly
(60–69 y; n = 39)

p-value

Patients with complications

Overall, n (%) 67 (97) 37 (95) 0.62

Inpatient treatment, n (%) 57 (83) 32 (82) 1.0

Access-associated 42 (61) 23 (59) 1.0

Elevated blood pressure§, n (IQR)#

At 1 month on haemodialysis 14 (21) # 7 (18) # 1.0

At 1 year on haemodialysis 10 (20) # 5 (16) # 0.77

At 3 years on haemodialysis 5 (17) # – 0.16

At last follow-up 16 (23) # 9 (24) # 1.0

Complications

Out-/inpatient treatment, n 175/179 72/110 0.04

Subgroups (outpatient*)

Cardiovascular 48 (27) 20 (28) 0.04

Fractures and osteoporosis 24 (14) 6 (8)

Infections 12 (7) 10 (14)

Access-associated 61 (35) 32 (44)

Other 30 (17) 4 (6)

Subgroups (inpatient*)

Cardiovascular 51 (28) 31 (28) 0.64

Fractures and osteoporosis 17 (10) 11 (10)

Infections 21 (12) 11 (10)

Access-associated 38 (21) 17 (16)

Other 52 (29) 40 (36)
§ Patients with elevated blood pressure at the start of dialysis therapy session are indicated at different time points. Elevated blood pressure was defined as a systolic
blood pressure above 160 mm Hg and/or diastolic blood pressure above 90 mm Hg.
# Corresponding frequencies of the number of patients with elevated blood pressure refer effectively to the patients available for analysis.
* The subgroups of complications refer to complications treated either outpatient or leading to hospitalisation (inpatient).
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of elderly patients on haemodialysis exist. Some nephrolo-
gists see advanced age as a disadvantage for dialysis [11]
whereas others do not support that opinion [12, 13]. Never-
theless, the central question arises, does age limit survival
on chronic haemodialysis?
To the best of our knowledge, this is the first study thor-
oughly comparing two groups of really old patients on
chronic haemodialysis, with the focus on survival, causes
of death and complications. Intriguingly, in this study there
was only a trend towards a better survival in elderly pa-
tients compared with seniors, with comparable 3- and
5-year survival rates. These results concur with a study
which found comparable results in patients with a median
age of 75 years [14]. Another study reported similar sur-
vival rates in 65- to 74-year-old compared to 75- to 85-year
old patients, also including peritoneal dialysis (PD) as RRT
modality [15]. Furthermore, these results concur with the
results of a cohort study, including 266 patients (median
age 65 years, range 15–90), who entered the chronic hae-
modialysis programme of the University Hospital of Basel
between 1995 and 2006 [16]. In contrast, other studies
found a lower survival in dialysis patients aged 75 years
and older [17, 18]. In addition, a recently published study
found significantly lower survival rates in patients aged 75
years or older starting haemodialysis in the period between
2002 and 2004 compared with patients at the same age,
starting haemodialysis in the period between 2005 and
2007, although there was no difference in the entire popu-
lation and in patients aged below 75 years [19]. Why these
conflicting results? There are several reasons which might
explain this.
One of the major problems of previous studies is the dif-
ferent stratification of the groups by age. Many of them
defined as “older” patients those above 60 to 65 years or
even above 50 years of age, which nowadays might be ob-
viously too young with respect to actual life expectancy.
For example, in the Swiss population the life expectancy
was 80.3 years in men and 84.7 years in women in the year
2011, and the overall median life expectancy in the United
States in the year 2010 was 78.2 years [20, 21]. Thus, com-
parison of age as a risk factor for outcome on haemodialys-
is with other studies has to be done with caution. Further-
more, it seems that older patients with ESRD are referred
later to a nephrologist than younger patients, which can
lead to a later start of RRT and higher mortality [17, 22].
In addition, some studies also included those patients who
died in the first 3 months after the start of haemodialysis,
which is in our opinion not the definition of chronic hae-
modialysis and even implicates a bias of pre-selection that
very old patients with ESRD will either refuse to start hae-
modialysis or withdraw it in the early phase after starting.
Moreover, in general the higher number of withdrawals of
haemodialysis in seniors and the relatively high number of
transplantations in the elderly might influence outcomes.
During follow-up both groups had a similar frequency of
deaths (i.e. 38/69 in the senior and 14/39 in the elderly
group; p = 0.07). Furthermore, in both groups the leading
cause of death was “unknown” (almost half of the cases).
Why is this number so high? One reason could be that
not every patient underwent autopsy after death. Further-
more, most of the patients who withdrew from haemodia-

lysis may be hidden within that category of death. In literat-
ure, withdrawal of haemodialysis is a very common cause
of death, especially in older patients [18, 23–25]. However,
this study was not performed to investigate withdrawal of
haemodialysis as a direct cause of death. The most com-
mon known cause of death in both groups was cardiovas-
cular events, which concurs with other studies [18, 24].
However, some studies found a lower rate of cardiovascu-
lar events leading to death in younger patients [22, 26].
Concerning complications during haemodialysis, both pa-
tient groups stratified by age were affected by complic-
ations equally. Surprisingly, the only statistical difference
between the two groups was the higher frequency of com-
plications leading to an outpatient treatment within the
senior group, whereas the number of patients with severe
complications leading to hospitalisation was similar in both
groups. This is an important finding, taking into account
that older patients are often considered the biggest eco-
nomic burden of the health care system. However, 83% of
the seniors needed hospitalisation, which is a higher fre-
quency than the 66% found by another study, indeed with
a follow-up time of only 1 year [27]. The median hospital
stay of 9 days is comparable to the USRDS Annual Report
2012 with a median of 12 days for all ages (including pa-
tients on PD; USRDS 2012, chapter G). Numerically, the
leading complication category was cardiovascular events,
reflecting that this is an important issue in patients on
dialysis [28, 29]. Furthermore, the number of dialysis ac-
cesses and access-associated complications during follow-
up were similar in both groups, supposing the conclusion
that there is no need for more frequent revisions of their
dialysis accesses within the senior group. These findings
concur with other studies comparing different age groups
with respect to their vascular accesses [26, 30]. In contrast,
a meta-analysis some years ago comparing different types
of fistula suggested a worse outcome in patients over 65
years of age [31]. In addition, adverse events like hypoten-
sion and hypertension during haemodialysis are suggested
as risk factors for mortality in haemodialysis patients [32,
33]. However, there was no statistical difference in the fre-
quency of patients with elevated blood pressure at any in-
vestigated timepoints during follow-up.
Another important outcome was the reason for cessation of
haemodialysis. There was a statistically significant differ-
ence between the two groups regarding kidney transplanta-
tion and withdrawal of haemodialysis. Although more seni-
or than elderly patients decided to stop haemodialysis,
more elderly patients underwent kidney transplantation.
Why is the withdrawal rate of haemodialysis higher in seni-
ors than in the elderly? One reason might be specific treat-
ment problems bothering older patients on haemodialysis,
which decrease their quality of life. Further, they may suf-
fer from a life-threatening illness, turning haemodialysis
into a death prolonging therapy, which can lead to the de-
cision to withdraw it. Interestingly, however, death as reas-
on for cessation of haemodialysis was equally frequent in
both groups (i.e. 37% in seniors and 48% in elderly, p =
0.82).
What are the limitations of the study? First, regarding the
intermediate-sized patient population with total n = 108
(i.e. 69 seniors and 39 elderly), the study might be un-
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derpowered to detect potential small differences between
the two groups. Another important aspect, which has to be
taken into account, is that – due to the fact of the retro-
spective single-centre study design – only medical issues
were analysed, disregarding the patient’s view of quality
of life. Further, the study did not differentiate between pa-
tients with a high or low comorbidity rate in the anaylsis of
survival, which could hide eventual influences on patient’s
survival during haemodialysis, as other studies claim [18,
23, 34]. In addition, there might be a positive selection in
the senior population due to the fact that the very ill pa-
tients with ESRD underwent conservative therapy and did
not start haemodialysis. Contrary, there might be a negat-
ive selection in the elderly population, taking into account
those who underwent pre-emptive transplantation, thus re-
ceiving a kidney from a living donor, before starting RRT.
In conclusion, age per se is not a good predictor for mor-
bidity and mortality of patients of 70 years of age or above
on chronic haemodialysis. Rather, attendant circumstances
such as comorbidities, complications, patients’ quality of
life and wishes influence whether an individual patient will
benefit from starting haemodialysis or not and thus, age
alone should never guide us in the decision-making process
as whether to to start dialysis or not in these patients.
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Figures (large format)

Figure 1

Patient survival
The abscissa shows years after the start of haemodialysis and the ordinate shows patient survival as a percentage.
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Figure 2

Reasons for cessation of haemodialysis therapy.
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