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Abstract: The objective of this article is to review the current and emerging treatments of
CKD prior to dialysis in the elderly. Worldwide, there are increasing numbers of people who
are aged over 65 years. In parallel, there are increasing numbers of elderly patients presenting
with chronic kidney disease (CKD), particularly in the more advanced stages. The elderly have
quite different health care needs related to their associated comorbidity, frailty, social isolation,
poor functional status, and cognitive decline. Clinical trials assessing treatments for CKD have
usually excluded patients older than 7075 years; therefore, it is difficult to translate current
therapies recommended for younger patients with CKD across to the elderly. Many elderly people
with CKD progress to end-stage kidney disease and face the dilemma of whether to undertake
dialysis or accept a conservative approach supported by palliative care. This places pressure on
the patient, their family, and on health care resources. The clinical trajectory of elderly CKD
patients has in the past been unclear, but recent evidence suggests that many patients over
75 years of age with multiple comorbidities have greatly reduced life expectancies and quality
of life, even if they choose dialysis treatment. Offering a conservative pathway supported by
palliative care is a reasonable option for some patients under these circumstances. The elderly
person who chooses to have dialysis will frequently have different requirements than younger
patients. Kidney transplantation can still result in improved life expectancy and quality of life in
the elderly, in carefully selected people. There is a genuine need for the inclusion of the elderly
in CKD clinical trials in the future so we can produce evidence-based therapies for this group.
In addition, new therapies to treat and slow CKD progression are needed for all age groups.
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Introduction

Global population demographics are changing, and it is predicted that over the next
few decades the number of people over 65 years of age will increase by a factor of
three. In Australia, it is estimated that by 2050 the ratio of people aged over 65 years
will be one in four.! Parallel to this, there has already been a steady increase in the
number of older people with chronic kidney disease (CKD) reaching end-stage kidney
disease (ESKD) and requiring dialysis.? In the United States, patients over 65 years of
age represent 40% of the ESKD population.? The incidence of ESKD in the elderly
is also rising in Europe.* However, while the ESKD population is well studied, there
are limited numbers of studies in the non-dialysis CKD population that has restricted
estimates of their numbers. From those studies available, older individuals with CKD
are more likely to die, mainly from cardiovascular disease, rather than survive to
progress to ESKD requiring dialysis or kidney transplantation.’
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The elderly have unique health care requirements, as
they are at increased risk of comorbidities that may result
in frailty, reduced physical and cognitive function, and they
are also often faced with complex psychosocial, financial,
and transportation issues.® It is estimated that almost half
of 65-74-year-olds have five or greater chronic health
conditions, and this may reach 70% once individuals are
aged over 85 years (Table 1).”

Despite this, substantial longevity can be achieved with
active medical management in many elderly patients with
CKD. The plethora of medical conditions that represent
the comorbidities of the aging person can now be treated,
when required, with interventions such as coronary artery
angioplasty and stenting, coronary artery bypass grafting,
laser retinal and cataract surgery, corneal grafts, peripheral
vascular and renal artery stents, open and transluminal aortic
grafts, cardiac pacemakers, and implantable defibrillators.
In addition, there are effective pharmaceutical treatments
such as blood pressure (BP) control or lipid-lowering thera-
pies such as statins and fibrates, which may enable the person
to survive longer. However, ultimately, the next organs to
fail are often the kidneys.

Chronic kidney disease

The diagnosis of CKD in the elderly, as with CKD in
general, has been recently reviewed and updated by the
Kidney Disease Improving Global Outcomes (KDIGO)
group.® However, within these guidelines, there are no
specific recommendations regarding the early identifica-
tion and management of the elderly with CKD. In fact, the
current CKD classification system may overestimate the
prevalence of CKD in the elderly.” Within the new classifica-
tion system, age-related cut-off points for the diagnosis of
CKD are no longer recommended.'* This change was based
on evidence that reduced estimated glomerular filtration
rate (¢GFR) and albuminuria predicted ESKD onset and
mortality, irrespective of age.'! Therefore, the previous age
dispensation has been removed, and the diagnosis of CKD
in the elderly now requires the same criteria as in all age
groups.®!? The risks associated with reduced eGFR, such
as cardiovascular disease risk, are believed to be just as
important, irrespective of age. The risk of CKD increases
with age, with approximately one-half of people with CKD
stage 3A developing it after 70 years of age.!’ Being over
60 years of age is considered an independent risk factor for
CKD in itself.' However, recent data on CKD in the elderly
suggests that the majority of these cases do not progress
over a 2-year period and few required dialysis.!* Further

longitudinal data are required to better understand how
kidney function behaves in association with age. Newly
established longitudinal cohort studies and CKD registries
will assist with filling the gaps in our knowledge.

Assessment of kidney function
in the elderly

Kidney function declines with age'* at a rate of approximately
1 mL/minute/1.73 m? per decade after the age of 40 years
or from 130 mL/minute/1.73 m? to 80 mL/minute/1.73m?
from 30-80 years of age.'* The measurement and reporting
of kidney function has evolved from using simple serum
creatinine to complex formulae such as the Cockcroft—Gault,
Modification of Diet in Renal Disease and CKD—Epi. The
KDIGO currently use the CKD-Epi formula, as it is deemed
more accurate. In addition, it is upon this formula that the new
classification of CKD is based. However, it remains unclear
how accurate these formulae are in the elderly, and a recent
study found that in this context, these formulas should be
used with caution and may misclassify CKD by one stage.!”
One study recommended that the Cockcroft-Gault formula
be calculated using the ideal body weight, and suggested it
was the best performing formula used among the elderly.'”
Other investigators have recommend the Modification of Diet
in Renal Disease and CKD-Epi formulae in the elderly.'

CKD registry and cohort studies

CKD registries such as the Chronic Kidney Disease in
Queensland (CKD.QLD) registry in Queensland in Australia
have been established to describe the trajectory of CKD
patients over time, as this has not been documented as well
in pre-dialysis CKD as with ESKD.!"” All patients with
CKD aged over 18 years that are referred to CKD clinics in
the Public Health system in Queensland are eligible to be
consented and included in the CKD.QLD registry. Although
in its early stages, the registry will provide longitudinal
observational data on elderly CKD patients.'” Other CKD
cohort studies such as the Chronic Renal Insufficiency Cohort
(CRIC) Study Group,? the Canadian Study of Prediction
of Risk and Evolution to Dialysis, Death and Interim
Cardiovascular Events Over Time,* the National Kidney
Foundation’s Kidney Early Evaluation Program (KEEP),?
the Mild to Moderate Kidney Disease study,” and the
Chronic Renal Insufficiency in Birmingham (CRIB)* study
have supplied longitudinal data on cohorts of CKD patients.
An example cohort study conducted among the elderly is the
United Kingdom National Health Service cohort, the first
Grampian Laboratory Outcomes Mortality and Morbidity
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Study® that consisted of 3,414 individuals with a median
age of 78.6 years. The CRIC study had 3,612 participants
enrolled with a mean age of 58.2 years, but the CRIB cohort
had only 382 participants with a mean age of 61.5 years.?***
Of participants aged >65 years, CKD prevalence was 44%
in the KEEP study.?

Investigation of elderly patients
with CKD

The investigation of elderly patients with CKD should be
similar to that of their younger counterparts, and there should
be no reluctance to perform kidney biopsies when indicated in
the elderly, as there is no increased risk of complications.?

Clinical trials

The external validity and generalizability of clinical trials
has been rightly questioned.”’ In general, the elderly are
underrepresented in clinical trials.”® As an example, in an
analysis of cancer clinical trials, only 20% of those patients
enrolled were over 70 years of age and only 9% over
75 years.”? When older patients are included in clinical tri-
als, they are often in better health than the general elderly
population because of the strict exclusion criteria seen in
these trials.*® Consequently, there are few evidence-based
guidelines addressing comorbidities in older persons.’'** In
addition, there is a distinct lack of evidence on how to treat
the elderly with CKD because clinical trials in this setting
usually have an exclusion criterion of >70 years or similar.
Hence, the act of translating therapies of demonstrable value
in clinical trials among younger individuals into practice
in the elderly is quite problematic. Hence, often clinical
decisions are based on evidence obtained from clinical tri-
als in younger populations.**3* As examples, in CKD, the
Ramipril Efficacy In Nephropathy study,** which assessed
the angiotensin-converting enzyme (ACE) inhibitor, ramipril,
in patients with CKD only included people between the ages
of 1870 years, and the Program for Irbesartan Mortality and
Morbidity Evaluation study?® that assessed the angiotensin
receptor blocker (ARB), irbesartan, in diabetic nephropathy
included those aged 30-70 years. These trials formed the
basis of evidence translation for the use of ACE inhibitors
and ARB therapies in CKD. Therefore, there is a need for
clinical trials that include older patients to assist in establish-
ing therapeutic guidelines in this group.

Overall, there are no specific evidence-based guidelines
available for the treatment of CKD in the elderly, particularly
adults over 70 years of age, and guidelines are based on
evidence obtained from younger populations.

Conventional treatments of CKD

Hypertension

The control and treatment of hypertension are the major
available therapies to slow the progression of CKD.*’ Studies
that have included the elderly have demonstrated that the
achievement of BP targets can reduce both cardiovascular
events and the rate of decline in kidney function compared
with those who did not reach their recommended BP targets.’’
A large observational cohort study of elderly United States
Veterans with CKD recommends optimal BP values of
130-159 mmHg systolic, and 70-89 mmHg diastolic.*
However, as with other aspects of the care of the elderly,
there are a limited number of clinical trials that have assessed
antihypertensive therapy.*

The Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease® recently published
by the KDIGO provides only minimal recommendations that
are targeted specifically for the elderly.®

This guideline was ungraded, as it was based on expert
opinion rather than evidence.

There are some unique issues in the management of
hypertension in the elderly. These relate to the structural
and functional changes associated with aging of the kidneys,
which result in alterations of antihypertensive drug pharma-
codynamics and pharmacokinetics.* For instance, diuretics,
particularly in the elderly, potentiate the BP-lowering effects
of ACE inhibitors.”” In addition, the use of a combination
of beta blockers and non-dihydropyridine calcium channel
blockers should be avoided in the elderly in view of com-
bined negative ionotropic and chronotropic effects.’” The
use of peripheral alpha blockers is associated with urinary
incontinence in older women, particularly if used with loop
diuretics.*' However, most recommendations are based on
expert opinion rather than evidence.

The American College of Cardiology and the American
Heart Association recently produced consensus guidelines for
the management of hypertension in the elderly, but these were
based on limited clinical trials conducted among this popula-
tion.*? These were reviewed with recommendations of BP tar-
gets of <140/90 mmHg if the individuals were aged >65 years,
but up to 145 mmHg systolic if over 80 years.** Most patients
will require more than one medication, but as single agents,
diuretics and calcium channel blockers are some of the more
effective drugs used in the elderly.*

Salt restriction
Although the benefits of salt restriction on hypertension
have been established in the general population, the value
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of this approach has only just been explored in CKD.*#
A double-blind, placebo-controlled, randomized crossover
trial compared the effects of high and low salt intake on sur-
rogate markers of CKD progression and cardiovascular risk in
CKD patients.* Those treated with salt restriction had a sig-
nificantly lower BP and less proteinuria. The study included
patients up to the age of 79 years. Larger, longer studies
assessing hard outcomes, such as death and progression to
dialysis requirement, are needed. The KDIGO guidelines on
salt intake recommend lowering salt intake to <90 mmol
(<2 g) of sodium per day (corresponding to 5 g of sodium
chloride) in adults, unless contraindicated.*

Statins

Key statin trials in the general population have included a vary-
ing number of older participants, ranging from none in the West
of Scotland Coronary Prevention Study*® to 23% in the Scandi-
navian Simvastatin Survival study*’ to 100% in the PROspective
Study of Pravastatin in the Elderly at Risk trial.*

Statin trials in CKD have also been more inclusive of the
elderly, with Die Deutsche Diabetes Dialyse Studie (4D)*
accepting patients up to 80 years, the Study of Heart And
Renal Protection (SHARP)* accepting those 40 years and
older, and A Study to Evaluate the Use of Rosuvastatin in Sub-
jects on Regular Hemodialysis: An Assessment of Survival
and Cardiovascular Events (AURORA)*! including patients
50-80 years of age. Unfortunately, the outcomes of all these
studies (except for the SHARP study) have been negative,
and the use of statins in CKD remains controversial.

Diabetes control

The mainstays of treatment of diabetic nephropathy are good
blood glucose control, BP control, and the use of ACE inhibitors
or ARBs, but not the combination of these agents. However,
these therapies — although proven in younger populations —
have not been validated in older populations.’? The KDIOGO
guidelines recommend a target hemoglobin A, (HbA, ) of
around 7.0% (53 mmol/mol) to slow the progression diabetic
CKD.*These guidelines also recommend not targeting an HbA
<7.0% (<53 mmol/mol) in patients at risk of hypoglycemia.
The guidelines also indicate that target HbA | _be extended above
7.0% (53 mmol/mol) in patients with comorbidities, or limited
life expectancy, and risk of hypoglycemia. The latter applies the
control of diabetes in the elderly patient with CKD.3

Rehabilitation
Rehabilitation can be effective in improving outcomes for
elderly patients with CKD. Frailty is a common feature seen

in the elderly patient with CKD. An exercise-based renal
rehabilitation program can improve both physical function
and mental health in patients with CKD up until the patients
reach their early 70s.3 It is recommended that there should be
routine assessment of physical function and recommendations
for physical activity in older patients with CKD.% The KDIGO
guidelines recommend undertaking physical activity at a level
appropriate for the patients’ cardiovascular health and toler-
ance with a target of 30 minutes, five times per week.®

Community support services

Elderly patients with CKD are more likely to have limita-
tions in their activities of daily living and require home care
services.” For those aged over 80 years, the initiation of
dialysis was associated with reduced functional capacity
requiring career support or nursing home care.”” Thus, the
provision of such community support and home care is inte-
gral to the treatment of the elderly with CKD and requires
consideration in health care planning.

Anemia therapy

Most of the studies assessing erythropoiesis-stimulating
agents in the treatment of anemia in CKD have not included
the elderly, particularly those over 75 years of age.’® For
instance, the Trial to Reduce Cardiovascular Events with
Aranesp Therapy study®® only included patients up to age
75 years of age. However, treatment with an erythropoiesis-
stimulating agents to improve quality of life is a reasonable
option in the anemic elderly patient with CKD.

Bicarbonate therapy

Clinical trials have suggested that oral sodium bicarbonate may
slow CKD progression. However, in the longest trial, conducted
over 5 years, the mean age of patients was only 51 years, despite
no specific exclusion criterion for the elderly participants.®' Cur-
rently, it is recommended that therapy be administered if serum
bicarbonate is <22 mmol/L, but further large long-term clinical
trials are required prior to it being used as routine therapy in
CKD in order to slow progression.*

Evolving therapies in CKD

Unfortunately, it is disappointing that there are very few
new therapies in clinical trials underway in CKD in general,
let alone those that include the elderly.

Antiaging
A very recent proposal suggests that activating the sirtuin-1
enzyme, a nicotinamide adenine dinucleotide-dependent
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deacetylase, may play a role in preventing the diseases
of aging such as cancer, Alzheimer’s disease, and type 2
diabetes.®? Current activators include exercise and calorie
restriction. A focus in the future on antiaging, rather than on
specific diseases, may attenuate cancer and chronic diseases
associated with aging.®* Resveratrol, found in red wine, is
an activator of sirtuin-1, and synthetic, more potent activa-
tors are in development. These may prove to be important
emerging therapies relevant to the prevention of age-related
chronic diseases such as CKD. Perhaps this alternative
pathway of research may also assist with treatments that
prevent CKD.

Antioxidants and anti-

inflammatory agents

It is now known that nontraditional risk factors such as oxi-
dative stress and inflammation are involved in the progres-
sion of vascular disease as well as CKD. The nuclear factor
E2-related factor 2 activators (such as bardoxolone methyl),
which attenuate inflammation, initially showed promise at
delaying the progression of CKD in type 2 diabetes with
nephropathy in the Bardoxolone Methyl Treatment: Renal
Function in CKD/Type 2 Diabetes study.®® However, when
hard outcomes were assessed in the Bardoxolone Methyl
Evaluation in Patients With Chronic Kidney Disease and
Type 2 Diabetes trial, % the study had to be terminated due to
an excess of serious adverse events and mortality in the bar-
doxolone methyl-treated group.® Perhaps with more careful
selection of patients, such agents may still show promise as
CKD therapies. Importantly, neither of these trials had an
upper age limit for inclusion.

The role of allopurinol as a therapy in CKD is to be
assessed in the CKD-FIX trial® that is about to start in
Australia along with New Zealand and Canada. This is a
randomized controlled trial, and it will include the elderly,
as all those aged >18 years are eligible.®

Medication prescribing
in the elderly

The elderly have diminished tolerance of medication side
effects and, in addition, there is potentially inappropriate
medication prescribing in the elderly.®

In the elderly, clinicians should avoid using poten-
tially nephrotoxic medications such as nonsteroidal anti-
inflammatory agents (NSAIDs), nephrotoxic antibiotics
such as aminoglycosides, the “triple whammy”*” (ACE
inhibitors or ARBs combined with NSAIDs and diuretics)
and radiographic contrast media.

Dialysis

Between 1992 and 2008, there was a substantial increase
in the number of elderly patients accepted onto dialysis in
Australia.? However, this has plateaued over the last 4 years.
The reasons for this are unclear, but a more realistic approach
to the acceptance of the elderly onto dialysis might have
occurred. The United States Renal Data System shows
that the elderly >65 years are the most rapidly increasing
group of the ESKD population. This is also the case in
Europe. The Australian Institute of Health and Welfare data
show that as many elderly people die with ESKD as those
who are accepted onto dialysis.®® In Australia, there were
21,370 incident cases of ESKD between 2003-2007, a rate of
20.9/100,000 population; this was significantly higher among
older people. There were similar numbers of patients treated
with dialysis (n=10,949) as those not treated with dialysis
(n=10,421), but treatment rates were influenced highly by
age. More than 90% of people in all age groups between
5-60 years were treated, but this percentage decreased greatly
for older people, with only 4% of people older than 85 years
being treated.

The best timing of dialysis initiation has been investi-
gated, and early initiation may be harmful® and is certainly
of no advantage.”

“Fistula First””' dialysis vascular access, which is prac-
ticed in younger patients, may not be the preferred approach
for older patients because of their reduced life expectancy.
A recent study in patients over 67 years of age found that
mortality was similar for vascular grafts and fistulae created
at the initiation of dialysis.”” However, there are significant
risks and complications from vascular access catheters such
as bacteremia, thrombosis, and higher mortality, if used for
a long time.

Geriatric ESKD patients may benefit from home dialy-
sis, as do their younger counterparts. The elderly may not
receive timely ESKD care, and they are often subject to late
referral. Between 2005-2008, only 43% of older patients
who initiated renal replacement therapy had experienced
an outpatient nephrologist consultation over 1 year before
starting treatment.” A time-limited trial of dialysis may be
appropriate in selected cases of older patients with ESKD.

Clinical trials in dialysis

It is also uncertain how applicable the quality of care and
the desired clinical targets are to older patients with ESKD,
as clinical trials in the dialysis population have also often
excluded the elderly, particularly those over 75 years.
Alternatively, sometimes it is not the specific age that has
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excluded these particular patients but, instead, other exclusion
criteria. The hemodialysis (HEMO) study that assessed
dialysis dose included patients up to the age of 80 years.™
The 4D* and AURORA®' studies also accepted patients up
to 80 years of age. The Initiating Dialysis Early and Late
trial had no specific upper age limit and included patients
up to age 74 years (mean: 62 years).”” In the EVOLVE
study (Evaluation of Cinacalcet Hydrochloride Therapy to
Lower Cardiovascular Events), which assessed the value
of cinacalcet in hemodialysis patients, the mean age was
54 years, but despite no upper age limit, the oldest patients
were 68 years. As with predialysis CKD, the clinical trials
in dialysis should include the elderly to ensure that research
can be translated into practice for the elderly should there
be a positive outcome.

Choosing dialysis or a conservative
pathway supported by palliative care
in the elderly patient with CKD

There has been great interest recently in ensuring patients
consider the implications of dialysis therapy at an advanced
age, especially if they have associated comorbidities.” Thus,
where possible, once a patient’s eGFR level falls below
20 mL/minute/1.73 m?, consideration should be given to
discussing advanced care planning and constructing an
advanced care directive. Along with this, the nephrologist
should enter discussions with the patient regarding his/her
prognosis using one of the available tools, such as the surprise
question.”® The key requirement is to participate in shared
decision making with the patient. A retrospective study by
Murtagh et al’” showed that for ESKD patients >75 years
with two or more comorbidities, the survival rate was not
dissimilar, whether the patients had dialysis or supportive
care. Nursing home residents in the US had a very high
mortality rate and significant loss of physical function over
12 months after starting dialysis.”® Overall, careful shared
decision making with a focus on symptom control and pal-
liative care are reasonable options for the elderly patient with
CKD, particularly if they have multiple comorbidities.

Withdrawal from dialysis

Withdrawal of dialysis is the commonest cause of death for
dialysis patients aged 65—74 and over 75 in Australia.” With
good advanced care planning and advanced care directives
that are regularly updated when the health of the elderly
patient on dialysis deteriorates, a discussion regarding
withdrawal of dialysis therapy is much easier. Once con-
firmed, such decisions are supported by symptom control

and palliative care. Common symptoms include nausea,
vomiting, shortness of breath, pain, and excessive secretions
in the respiratory tract. There are guidelines that specifically
address the management of symptoms in this setting.*

Kidney transplantation

Recipient age can be an appropriate consideration in the
allocation of deceased donor kidneys. Transplant coordina-
tors can allocate “marginal donors” with elderly recipients.
However, advanced age is not an absolute contraindication
for kidney transplantation.®! Kidney transplantation may pro-
vide the elderly with good long-term graft survival and qual-
ity of life, but they have a higher risk of cancer, infection, and
cardiovascular disease than their younger counterparts.®!

In a single-center study of 984 patients referred for kidney
transplantation, only 123 patients were over 65 years of age
and only half were deemed suitable for transplantation.®
Those excluded had comorbidities such as coronary artery
disease or poor mobility. Another recent retrospective cohort
study reported graft and patient survival in kidney transplant
recipients over 60 years of age.** The graft and patient
survivals were acceptable, indicating that kidney trans-
plantation can be performed in the elderly after appropriate
clinical scrutiny. Deaths with a functioning graft accounted
for 79.5% of grafts lost.

Overall, kidney transplantation is associated with improved
life expectancy and quality of life at all ages.®* Biological age,
rather than chronological age, has been suggested as more
important in considering kidney transplantation.® Placing
elderly ESKD patients over 65 years of age on transplant waiting
lists has increased by a factor of five over the last 20 years.* The
immune system of the elderly undergoes immunosenescence,

Table | Factors that amplify complexities in elder care

Visual impairment

Hearing loss

Social issues

Financial problems

Malnutrition

Isolation

Altered cognitive function
Reduced functional status

Risk of falls

Unsteady gait

Urinary and/or fecal incontinence
Structural safety issues in the home
Spiritual issues

Family issues

Anxiety and depression

Effects of multiple medications
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which may protect the patient from rejection, but it increases
risk of infection and cancer.” Therefore, the type and dose of
immunosuppressive medication may need to be adjusted.®
However, even though there is an increased risk of death from
infection, the risk is higher in waitlisted patients than in those
who receive a kidney transplant.®’

The presence of comorbidities, frailty, and functional
impairment limit the number of elderly patients suitable for
wait listing for transplant, but those selected may have a
reasonable life expectancy and quality of life.%’

Conclusion

The provision of therapies for the elderly with CKD is limited
by the exclusion of such age groups from clinical trials and
the paucity of specific interventions available. Most clinical
guidelines extrapolate from outcomes that are determined
from younger populations. The elderly require special consid-
eration in many areas because of their frequent comorbidities,
frailty, social isolation, and financial limitations. However,
recent research has focused on the transition of the elderly
onto dialysis and has emphasized the necessity to consider
alternatives such as a conservative pathway supported by
palliative care, rather than dialysis, for those with significant
comorbidities. Kidney transplantation can be successful in
carefully selected elderly patients. Overall, inclusion of the
elderly in future clinical trials will greatly improve our ability
to translate research into practice for this patient group.
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