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Introduction

The number of very elderly patients (>79 years of age) who 
require renal replacement therapy is rising in the Western 
societies, currently representing approximately 25  % of the 
dialysis population [1, 2]. Elderly dialysis patients are usu-
ally characterized as having a tendency to start dialysis later, 
presenting fewer classic symptoms, having a higher num-
ber of comorbid conditions (diabetes mellitus, hypertension, 
and vascular disease), being exposed to polypharmacy (≥5 
drugs), and having a higher risk of suffering from geriatric 
syndromes such as cognitive dysfunction, incontinence, gait 
disorders, falls, immobility, and frailty [3, 4]. Moreover, a 
subgroup of these individuals opt to discontinue chronic dial-
ysis, and some even refuse its initiation [5, 6]. The currently 
available therapeutic alternatives for managing advanced 
chronic renal disease in the very elderly are as follows: hemo-
dialysis, peritoneal dialysis, kidney transplant, and conserva-
tive or palliative care [7–9]. The selection of the most ade-
quate alternatives should be tailored to meet individual needs 
taking into consideration variables such as patient’s choice, 
clinical status, and social context; and should be analyzed 
from a geriatric perspective, advocating not only to prolong 
patient’s life expectancy, but also to improve patient’s qual-
ity of life [10, 11]. Avoiding the risks of undertreatment, the 
management of the very elderly patients should be oriented 
toward objective biological expectations and to prevent any 
potential iatrogenic damage generated by known futile pro-
cedures [12]. Additionally, effective communication with 
patients and their families represents a cornerstone to ensure 
compliance to the treatment [11] (Table 1).
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Dialysis

Older people represent the largest growing segment in 
chronic dialysis units primarily due to the fact that the 
prevalence of chronic kidney disease increases with age 
[1, 2, 13]. In very elderly patients, dialytic treatment is 
likely to be lifelong, with only a minority of all adult kid-
ney transplantations taking place in this age subgroup [14]. 
Although there are many studies on quality of life and 
patient satisfaction, they are limited in scope, and collec-
tively do not suggest that older patients are more tolerant 
of, less stressed by, and less depressed at dialysis than their 
younger counterparts [15, 16]. Besides, the vast majority 
of octogenarians (94  %) opt for treatment where dialysis 
was deemed appropriate by the renal care team [7]. How-
ever, since very elderly patients are usually more prone to 
rely upon their health care team in order to make treatment 
decisions, there is a higher risk that the modality favored 
by their physicians will become their treatment of choice 
[7]. Several reports have shown a reasonable survival for 
older people either on hemodialysis or on peritoneal dialy-
sis, although it seems that an early dialysis initiation repre-
sents no significant medical advantage since it was found 
to be associated with greater mortality and hospitaliza-
tion rates in this group [17, 18]. On the other hand, sev-
eral studies have shown that survival is reduced in patients 
starting dialysis after a glomerular filtration rate (GFR) of 
6  ml/min/1.73  m2, compared with starting dialysis earlier 
[19–21]. Thus, it seems that a setting based upon a GFR 
between 7 and 9 ml/min/1.73 m2 could be an adequate time 

for starting dialysis in clinical and laboratory stable very 
elderly end-stage chronic renal disease patients [19–22]. 
Additionally, because frail subjects are high prevalent 
among this group of patients, home assisted dialysis (peri-
toneal dialysis or hemodialysis) appears to be an adequate 
dialytic option for them, considering that about 60  % of 
this population needs any kind of assistance [23, 24]. Very 
elderly patients who are not able for self-care can be sup-
ported through assisted dialysis, particularly peritoneal 
dialysis, where trained caregivers provide daily dialysis 
assistance either in a nursing home or at the patient’s home 
[23–25].

Hemodialysis

In 1996, 7,054 patients aged 80 started dialysis; while in 
2003, this number rose to 13,577, equivalent to an annual 
increase of 9.8 % in the USA [25]. After adjusting for pop-
ulation growth in this age group, the increase between 1996 
and 2003 was 57  % [25, 26]. Elderly patients are treated 
more frequently by hemodialysis (81 %) than by peritoneal 
dialysis (19 %), when compared with younger patients: 65 
versus 35 %, respectively [26]. High prevalence of depend-
ency among very elderly people could help to explain the 
preference of hemodialysis, a passive therapeutic modality, 
as the treatment of choice [26, 27]. It has been reported that 
among all the stable elderly patients who started hemodi-
alysis, one-third died and one-third suffered marked dete-
rioration over a period of 6 years [25–27]. In this regard, 

Table 1   Therapeutic alternatives for advanced renal disease in the very elderly

ESRD end-stage renal disease

Therapy Advantages Disadvantages

Hemodialysis Containment for disabled patient
Socialization
Frequent medical control
Shorter treatment time

Intra-dialytic hypotension
Poor vascular access
Residual renal function loss
Endovascular infections
Gastrointestinal bleeding
Transportation need
Less time for rehabilitation
Worsening of geriatric syndromes

Peritoneal dialysis No need for vascular access
Residual renal function preservation
More time for rehabilitation
More free diet
Exchange schedule flexibility
Cardiovascular stability
Control of hypertension
No need for transportation

Less containment for disabled patient
Isolation risk
Malnutrition risk

Kidney transplant It is a complete renal replacement treatment Immunosuppression risk

Conservative care To handle ESRD when renal replacement treatment is impossible and the patient is 
clinically stable

It is not a renal replacement treatment

Palliative care To handle uremic symptoms in terminal patients It is not a renal replacement treatment
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stable very elderly patients on hemodialysis show survival 
advantage compared with those on a conservative treat-
ment, except for fragile patients [3, 28]. Hemodialysis may 
offer some advantages for very elderly patients. First, it is 
an adequate modality for treating disabled elderly patients 
since, as mentioned before, it is an assisted (passive) ther-
apy [25, 26]. Second, hemodialysis also offers an oppor-
tunity for socialization with physicians and other patients 
and also has a frequent follow-up by a medical team [25, 
26]. Finally, hemodialysis takes a shorter treatment time 
compared with the peritoneal alternative [25–27]. On the 
other hand, octogenarian in hemodialysis are at higher risk 
of suffering several problems. A common and important 
one is the tendency to intra-dialytic hypotension (30  %), 
which can be followed by ischemic complications, such 
as stroke, and angina (cardiac or intestinal) [25–27]. These 
complications have been attributed to characteristic vas-
cular autonomic dysfunction and/or arrhythmias usually 
observed in the elderly [27, 29]. Other significant compli-
cations of hemodialysis are vascular access related. Same 
as what happens with younger patients, permanent vascu-
lar accesses are preferable (safer) than catheters in very 
elderly patients [27, 30]. Since very elderly patients are 
more prone to have poor-quality vessels due to prior vas-
cular interventions or senile vascular changes (atheroma 
and calcification) compared with younger patients, then 
slow maturation, inadequate blood flow, and tendency to 
obstruction (thrombosis) usually characterizes, not always, 
the evolution of native dialysis accesses in this group [29–
31]. Conversely, a recent report found that very elderly 
patients had a vasculature suitable for autogenous access 
construction [32]. Arteriovenous graft provides an easier 
surface for cannulation and a shorter time to mature com-
pared with arteriovenous fistula, but has a higher incidence 
of arm swelling and steal syndrome in the elderly [30–32]. 
Other reported hemodialysis complications are as follows: 
residual renal function loss (induced by intra-dialytic renal 
hypoperfusion), malnutrition (due to dialytic aminoacid 
losses), endovascular infections (promoted by immunose-
nescence changes), gastrointestinal bleeding (secondary to 
gastritis, ulcer, and angiodisplasia), traveling to/from dialy-
sis units (hindered by immobility syndrome), reduced reha-
bilitation time, and dependence for transportation [30, 33]. 
Moreover, hemodialysis can even worsen geriatric syn-
dromes in frail elderly patients, and consequently increased 
their mortality risk [33–36].

Peritoneal dialysis

In dialysis units where assisted modalities are available 
to support patients within their homes, 75  % of those 
who chose peritoneal dialysis received assisted peritoneal 

dialysis compared with self-care peritoneal dialysis [3]. 
Data from registries show that nurse-assisted patients have 
a median survival time comparable to that with independent 
elderly patients on renal replacement therapy, and adverse 
events were no different between both groups [3, 24]. It has 
been reported that the spent dialysate volume was signifi-
cantly lower (3.8 l/day) in the very elderly group compared 
with younger ones, but these smaller volumes usually used 
in very elderly patients were not accompanied by a signifi-
cantly increase in serum β2 microglobulin level compared 
with younger patients [30]. Moreover, it is considered that 
this strategy of smaller peritoneal dialysis volumes is ben-
eficial to avoid excessive albumin loss from the peritoneal 
cavity [37]. It has also been documented that the occur-
rence of peritonitis and cardiovascular disease complica-
tions did not increase over time in the very elderly with 
respect to other age groups, and the same is valid for the 
rate of technical survival and reduction of serum albumin 
levels [30]. Pathogen microorganisms are similar to those 
in younger patients (Staphylococcus epidermidis), although 
some reports found a higher incidence of gram-negative 
bacteria, explained by the higher incidence of gastroin-
testinal pathology (constipation, diverticulosis, and bowel 
perforation) in this group [30, 37, 38]. Older patients are 
less active and have a weaker abdominal musculature, these 
characteristics explain why they have less frequent exit site 
and tunnel complications, and higher incidence of hernias 
compared with younger patients [38, 39]. Peritoneal dialy-
sis offers many advantages for very old patients, such as 
access simplicity, exchange schedule flexibility, and cardio-
vascular stability (less hypotension and arrhythmia), due to 
slow solute and volume removal, preserved residual renal 
function, better control of hypertension, independence 
from hospitals (no need of transportation), more liberal 
diet, and a greater sense of well-being compared with those 
on hemodialysis [30, 37, 40, 41]. Besides, current infor-
mation technologies such as telenephrology, and record-
ing and monitoring devices, make it easier to handle very 
elderly peritoneal dialysis patients at home, and reduces 
their need of visiting dialysis units [42]. On the other hand, 
this modality may lead to some complications in this very 
elderly people, as it is the case of intensification of patient’s 
isolation and protein malnutrition (peritoneal protein loss) 
[24, 30]. Malnutrition is an important complication highly 
correlated with mortality [12]. It may reflect factors such 
as low income, social isolation, depression, dental problem, 
malabsorption, or drug-related effects [10, 12, 43]. Moreo-
ver, frequent clinical disorders in the very elderly such as 
cognitive, visual, and/or impaired manual dexterity pose 
additional barriers to prescribe peritoneal dialysis in this 
population [24]. A family member may perform peritoneal 
dialysis to a dependent elderly patient, but this situation 
should be considered temporary, and a caregiver should 
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replace him/her in this task in order to avoid family burnout 
[3, 24, 30, 37].

Kidney transplantation

Successful aging and continuous improvement in medi-
cal care have made kidney transplantation possible in a 
very specific subgroup of very elderly patients [3]. Thus, 
most transplant centers do not consider a rigid age limit 
for renal transplantation; instead, they carefully evaluate 
the patient’s overall physiologic condition and not sim-
ply the chronological age in choosing a recipient [43, 44]. 
Because very elderly patients usually have many comor-
bid conditions, the pre-transplant assessment (screening 
for cardiovascular disease, infection, and malignancy) has 
even higher utility in this age group, and their re-evalua-
tion should be performed more frequently compared with 
younger ones [3, 45]. A particularly careful screening for 
the presence and degree of frailty, coronary disease, con-
gestive heart failure, cognitive impairment, and adherence 
to prescriptions is of paramount importance before work-
ing up elderly candidates for transplantation [46–49]. Stud-
ies reported that survival rate of well-selected patients over 
70 years of age who had a longer life expectancy and bet-
ter quality of life after kidney transplantation is longer and 
associated with better quality of life, compared with those 
on dialysis [3, 50, 51]. In order to optimize kidney alloca-
tion, appropriate donor and recipient selection should be 
based on the concept of matching an older donor with a 

recipient of comparable age (age-matching transplant), and 
the allocation of two marginal grafts in order to optimize 
the number of available functioning glomeruli [3].

 Tailored immunotherapy can reduce the risk of infec-
tious complications in the elderly. It seems reasonable to 
assume that the very elderly would be at higher risk of 
clinical complications (falls, fractures, and sarcopenia) than 
younger patients [12, 28, 46]. Therefore, a reduction of the 
exposure to prednisone has been proposed. Newer immu-
nosuppressant drugs (tacrolimus, mycophenolate, siroli-
mus, etc.,) can even contribute to decrease corticosteroid 
dose [3]. Besides, since senile decline of cytochrome P450 
activity is responsible for a higher removal of steroids and 
cyclosporine in elderly people, this phenomenon explains 
why old patients are more prone to the side effects due to 
these drugs [42]. Some studies have documented that older 
patients are less likely to experience allograft rejection 
compared with younger kidney transplant recipients, except 
in those cases in which the graft comes from older donors 
[3, 52, 53]. Conversely, others studies found an increased 
risk of graft rejection in the elderly [3]. The former finding 
could be explained by the reduced immune system capa-
bility observed in old subjects (immunosenescence), while 
the latter could be explained by metabolism modifications 
caused by immunosuppressant drugs in elderly recipients, 
as it was previously mentioned [3, 12].

Conservative treatment and palliative care

Even when conservative treatment and palliative care used 
neither dialysis nor renal prevention strategies (angioten-
sin converting enzyme inhibitors, angiotensin II receptor 
blockers, etc.), there are marked differences between them 
[9]. The aim of the conservative treatment was to manage 
the complications of advanced chronic kidney disease with-
out dialysis. Thus, it constitutes an alternative for handling 
non-terminal very old patients suffering from end-stage 
renal disease who are not able to dialyze (neither veins nor 
peritoneum in adequate status for dialysis) or do not want 
to do it (patient’s choice). It should be taken into account 
that about 5 % of aged population refused to start dialysis, 
and octogenarian patients may not receive dialysis due to 
lack of dialytic access, extremely frailty (marked dementia 

Table 2   Questionnaire for detecting frailty

3 or more positive answers: frailty

1 or 2 positive answers: prefrail

None positive answers: no frailty

“FRAIL” questionnaire screening tool

Fatigue: Are you fatigued?

Resistance: Cannot walk up 1 flight of stairs?

Aerobic: Cannot walk 1 block?

Illnesses: Do you have more than 5 illnesses?

Loss of weight: Have you lost more than 5 % of your weight in the 
past 6 months?

Table 3   Clinical test for evaluating muscle performance

Short physical performance battery This test evaluates balance, gait, strength, and endurance by examining an individual’s ability to stand with 
the feet together in side-by-side, semi-tandem and tandem positions, time to walk 8 feet, and time to rise 
from a chair and return to the seated position five times

Timed get-up-and-go test This test requires the subject to stand up from a chair, walk a short distance, turn around, return, and sit 
down again. It thus serves as an assessment of dynamic balance. Balance function is observed and scored 
on a five-point scale
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or multiple comorbidities), or intolerance to the procedure 
[9]. Withdrawal from dialysis is more frequent among nurs-
ing home dialysis patients, and discontinuation rate in this 
aged population is associated to social and medical rea-
sons, such as severe dementia or terminal oncologic dis-
ease [54]. Many drugs can be used as part of a conservative 
therapeutic strategy such as loop diuretics (salt and water 
overload), cationic exchange resins (hyperkalemia), eryth-
ropoietin (anemia), bicarbonate (metabolic acidosis), acti-
vated charcoal (uremia), calcium supplements (hypocalce-
mia), and phosphate binders (hyperphosphatemia) [55–58]. 
Overall, these medications should be prescribed taking into 
consideration the geriatric principle of trying to avoid poly-
pharmacy in the elderly [12]. Conservative treatment also 
includes nutritionist counseling (very low protein diet), 
and psychological support [58, 59]. Palliative treatment 
is applied to terminal patients, and its goal is to manage 
patient’s symptoms secondary to advanced chronic kidney 
disease [9]. This therapeutic strategy includes the use of 
oxygen (dyspnea), opioids (dyspnea and pain), antiemet-
ics (nausea), anti-pruritic drugs and ointments (itching), 

anti-inflammatory drugs (pain), levomepromazine (clonus), 
and psychological support [3, 9, 58, 60].

Frailty and sarcopenia

Frailty and sarcopenia are prevalent comorbidities usually 
found in very elderly people, particularly in those affected 
by end-stage chronic renal disease [61–64]. Since both 
comorbidities have a strong negative impact on health gen-
eral status, they should be detected early and treated, con-
comitantly with any of the above-mentioned renal replace-
ment treatments except when a palliative treatment has 
been implemented [63–65].

 Moreover, the degree of frailty in a renal patient can 
influence on the decision about which modality of renal 
replacement treatment could represent the best choice 
[51]. Frailty is a medical syndrome with multiple causes 
and contributors that is characterized by diminished 
strength, endurance, and reduced physiologic function 
that increases an individual’s vulnerability for developing 
increased dependency and/or death, while sarcopenia is a 
syndrome characterized by progressive and generalized 
loss of musculoskeletal mass and strength that occurs with 
advancing age, which increases the risk of adverse out-
comes such as physical disability, poor quality of life, and 
death [63]. Several mechanisms may be involved in the 
onset and progression of sarcopenia such as proteolysis, 
altered neuromuscular integrity, and increased fat content 

Table 4   Clinical frailty scale

If dementia is present, the degree of frailty usually corresponds to the degree of dementia

Mild dementia: Includes forgetting the details of a recent events though still remembering the event itself, repeating the same question/story and 
social withdrawal

Moderate dementia: Recent memory is very impaired, even though they seemingly can remember their past life events well. They can do per-
sonal care with prompting

Severe dementia: They cannot do personal care without help

Very fit People who are robust, active, energetic, and motivated. These people commonly exercise regularly. They are among the 
fittest for their age

Well People who have no active disease, symptoms, but are less fit than the previous category. Often, they exercise or are very 
active occasionally

Managing well People whose medical problems are well controlled, but are not regularly active beyond routine walking

Vulnerable While not dependent on others for daily help, often symptoms limit activities. A common complaint is being “slowed up” 
and/or being tired during the day

Mildly frail These people often have more evident slowing and need help in high orders (finances, medication, transportation, and heavy 
housework)

Moderately frail People need help with all outdoor activities. Indoors they need help with housekeeping and often have problems with stairs. 
They also need help with bathing and might need minimal assistance with dressing

Severely frail Completely dependent for personal care, from either cause (physical or cognitive). Even so, they seem stable and not at high 
risk of dying

Very severely frail Completely dependent and approaching the end of life (within 6 months)

Terminally ill Approaching the end of life. This category applies to any people with a life expectancy <6 months, who are not otherwise 
evidently frail

Table 5   Clinical sarcopenia stages

Muscle mass Muscle strength Performance

Presarcopenia Reduced Normal Normal

Sarcopenia Reduced Reduced Normal

Severe sarcopenia Reduced Reduced Normal
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in muscles [64]. Although sarcopenia may be a component 
of frailty, it is agreed that frailty is more multifaceted than 
sarcopenia alone, since frailty goes beyond physical fac-
tors to encompass psychological and social dimensions 
[62–64].

 In order to diagnose frailty, many tests have been 
described, but the FRAIL questionnaire is a simple and 
clinically useful tool (Table 2) [63]. The diagnosis of sar-
copenia is based on evaluation of the muscle changes 
mentioned above: Muscle mass can be assessed by body 
imaging techniques (computed tomography or mag-
netic resonance imaging) or bioimpedance analysis (lean 
body mass), muscle strength can be evaluated by measur-
ing handgrip strength, and physical performance can be 
assessed by applying clinical test such as the short physical 
performance battery or timed get-up-and-go test (Table 3) 
[63, 64]. Therapeutic strategies based on the prescription of 
low intensity resistance and aerobic physical exercise, ade-
quate caloric and protein intake, vitamin D supplementa-
tion, and avoidance of polypharmacy may prevent or delay 
the onset of frailty and sarcopenia. In order to establish the 
initial degree of compromise of these syndromes and to be 
able to monitor the evolution of their treatment, clinical 
scores have been developed such as the clinical frailty scale 
and the clinical sarcopenia stages, respectively (Tables 4, 
5) [12, 63, 64].

 Since the diagnosis and treatment of frailty and sarco-
penia is crucial in general geriatrics patients, but there is 
no current information about this topic in end-stage renal 
disease oldest old patients, it would be very important 
to incorporate these evaluations in pre-dialysis, perito-
neal dialysis, hemodialysis, and kidney transplant very 
old patients in order to learn about their impact on these 
groups.

Conclusion

There are several therapeutic alternatives which can be 
offered to very elderly patients suffering from end-stage 
renal disease, such as hemodialysis, peritoneal dialysis, 
kidney transplant, conservative, or palliative care, taking 
into consideration their choice of therapy and overall clini-
cal and social status.

Conflict of interest  None.
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