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25.1 Introduction

Chronic kidney disease (CKD) is common among older
adults and associated with mortality, cardiovascular disease,
and increased heath care utilization [1]. Despite the high bur-
den of CKD at older ages, the general approach to kidney
disease is based on evidence from young and middle-aged
adults and may not apply to older adults with CKD. At
younger ages, CKD is often a progressive disorder and the
prevention of kidney failure is a key goal. Older patients
with CKD may face different challenges [2]. The very old
with CKD are 10-20 times more likely to die before pro-
gressing to kidney failure [3]. Older adults with CKD often
have multiple chronic conditions and may be at increased
risk for functional decline, cognitive impairment, and frailty.
For the small proportion, but growing absolute number, of
older adults who have CKD progression, initiation of dialy-
sis is associated with a poor prognosis and high burden of
functional impairment [4, 5].

The purpose of this chapter is to identify the unique aspects
of caring for older adults from early stages of CKD through
kidney failure and end-of-life. We describe an approach to
older adults with CKD that recognizes the impact of non-
CKD factors on the lives of CKD patients and recommends
geriatric assessment to facilitate the development of individu-
alized care plans. For background, we describe age-related
changes in kidney structure and function, provide definitions
of CKD, kidney failure, and related disorders, and report on
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the prevalence of kidney disease among older adults. Next we
describe the limitations of a disease-oriented approach to kid-
ney disease in older adults and propose an alternative
approach that focuses on providing individualized, patient-
centered care. Additionally, we provide detailed descriptions
of the unique challenges that arise in older patients with acute
kidney injury (AKI), early stages of CKD, and among those
with kidney failure. In the final two sections of this chapter
we describe kidney disease in special patient populations and
end-of-life considerations.

25.2 The Aging Kidney

Structural and functional changes in the kidney have been
described with aging. Structural changes include a decrease
in overall kidney mass with autopsy studies showing a
decrease from 400 g at age 40 to less than 300 g at age 90 [6].
This decrease in mass has been shown to be primarily due to
a decrease in the renal cortices with sparing of the renal
medulla. While reductions in glomerular number have also
been shown, there is a large amount of variability in glomeru-
lar number from one older adult to another. Additionally, the
incidence of glomerular sclerosis increases with older age
with sclerosis present in <5 % of the glomeruli of those 40
years old compared to 30 % of glomeruli exhibiting evidence
of sclerosis at age 80 [6]. The contribution of age-related
increase in collagen production in the glomerulus versus dis-
ease-related pathology remains poorly understood [7].
Declines in kidney function at older ages including
reduced glomerular filtration rate (GFR) have also been
shown. Cross sectional studies have shown a lower median
estimated GFR (eGFR) at older ages, but do not provide
information about changes in kidney function within indi-
vidual patients [6]. In one longitudinal study, declines in cre-
atinine clearance, a maker of GFR, were shown to decrease
on average by 0.75 ml/min/year among health aging study
participants [8]. However, one third of participants without
hypertension or urological disease experienced no decline in
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kidney function, raising the question of whether or not
decrease in GFR is inevitable with aging [8]. The decrease in
GFR with age has been attributed in part to increasing glo-
merular sclerosis with age. However, one analysis of kidney
biopsies from renal transplant donors that included older
adults reported poor correlation between level of GFR and
the amount of sclerosis [9]. Therefore, the burden of sclero-
sis may not predict the level of kidney function. The relation-
ship between aging, disease-related pathology, response
mechanisms to increase glomerular filtration, and clinical
markers of kidney function is complex and many of the bio-
logical processes remain unknown.

25.3 Kidney Disease Terminology
and Epidemiology

25.3.1 Kidney Disease Definitions

CKD is defined as abnormalities in kidney structure or func-
tion that persist for at least 3 months and have implications
for health [10]. Markers of kidney damage include the abnor-
mal presence of protein (proteinuria) or albumin (albumin-
uria) in the urine. Kidney function is assessed using
GFR. Because measuring GFR is rarely available in the clin-
ical setting, definitions of CKD rely on eGFR from formulas
that use serum creatinine, age, and race. Decreased eGFR is
defined as <60 ml/min/1.73 m2. In Sect. 25.6 below, we dis-
cuss the challenges and controversies for identifying CKD in
older populations using this cut-point to define CKD.

Current CKD clinical practice guidelines use these bio-
markers of abnormal kidney function (i.e., €GFR and albu-
minuria) to both define CKD and stage the disease based on
prognosis for CKD-related outcomes. Guidelines recommend
a classification and staging system that is based on (1) cause,
(2) GFR category, and (3) albuminuria category (ACR)
(Table 25.1). While hypertension and diabetes are the most
common causes of CKD among older adults, other causes
include renal vascular disease, chronic urinary obstruction,
systemic vasculitis, multiple myeloma or intrinsic kidney dis-
orders such as glomerulonephritis or nephrotic syndrome. As
with many multifactorial geriatric syndromes, for older
adults, kidney disease may have more than one cause (e.g.,
renal vascular disease with chronic urinary obstruction).
Clinical practice guidelines recommend categorizing kidney
stage by both eGFR level and ACR level because of the
improved risk stratification for mortality, kidney failure, AKI,
and progressive CKD when eGFR and ACR are considered
together. As an example, a patient with CKD related to diabe-
tes with an eGFR of 32 ml/min/1.73 m? and ACR of 150 mg/g
would be classified as diabetic CKD, G3b, A2.

As CKD progresses, patients may develop kidney fail-
ure defined as an eGFR <15 ml/min/1.73 m? or the need to
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Table 25.1 Classification of CKD by cause, GFR, and albuminuria

Cause

Common causes in older adults:
Hypertension
Diabetes mellitus
Renal vascular disease
Chronic urinary obstruction
Systemic vasculitis
Multiple myeloma
Glomerulonephritis
Nephrotic syndrome
Multifactorial etiology (e.g., renal vascular disease with chronic
urinary obstruction)

GFR

Category eGFR, ml/min/1.73 m?
Gl >90
G2 60-89
G3a 45-59
G3b 30-44
G4 15-29
G5 <15

Albuminuria

Category ACR, mg/g
Al <30
A2 30-300
A3 >300

initiate renal replacement therapy (RRT; hemodialysis or
peritoneal dialysis) or kidney transplant [10]. End-stage
renal disease (ESRD) is a related administrative term based
on the payment for health care by the Medicare ESRD
Program. ESRD is used to identify those receiving RRT or
who have received a kidney transplant, regardless of eGFR
level [11]. In Sect. 25.7 below, we describe the treatment of
advanced kidney disease in older populations including
dialysis, kidney transplant, and conservative management.

In contrast to CKD and kidney failure, which are consid-
ered chronic conditions, AKI is a sudden worsening in kidney
function. The term AKI has replaced the diagnosis of acute
renal failure to reflect that even small changes in kidney func-
tion may impact long-term kidney function and to emphasize
the broad spectrum of kidney injury [12]. Current classifica-
tion of AKI includes three stages based on both serum creati-
nine and urine output (UOP) (Table 25.2) [13]. In Sect. 25.5
below, we describe risk factors that predispose older adults to
AKI and the impact of AKI on CKD progression.

25.3.2 Burden of Kidney Disease Among Older
Adults

The overall prevalence of CKD has been reported to be
13.1 % in the adult US population. However, the prevalence
of kidney disease increases markedly with age [1]. Nearly
half of those with CKD are 70 years of age or older, and there
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is a graded increase in the prevalence of CKD at older ages.
Among US adults, the prevalence of CKD, defined as an
eGFR <60 ml/min/1.73 m? was reported to be 0.9, 7.5, 26.5,
and 51.1 % among those aged <60, 60—69, 70-79, and >80
years old. A similar, but less dramatic, increase in the preva-
lence of albuminuria, defined as an ACR >30 mg/g, of 6.8,
14.2, 21.3, and 32.7 % at ages 60—69, 70—79 and >80 years,
respectively, has been reported.

An increase in the prevalence of CKD over the past 2
decades has also been reported in the general US population,
especially among older adults [14, 15]. For example, the
prevalence of decreased eGFR (<60 ml/min/1.73 m?) in the
US population >80 years was examined during three time
periods: 1988-1994, 1999-2004, and 2005-2010. The prev-
alence of decreased eGFR was 40.5, 49.9, and 51.2 % during
these time periods. A disproportionate increase in the preva-
lence of more severe CKD (eGFR <45 ml/min/1.73 m?) was
found from 14.3% to 18.6% and 21.7% in 1988-1994,
1999-2004, and 2005-2010, respectively. These findings
were not completely explained by an increase in the preva-
lence of diabetes and hypertension in the older population
during this time. Assuming that the prevalence of CKD
remains stable in this age group, with the aging of the US
population, the number of US adults >80 years old with
eGFR <60 ml/min/1.73 m? is estimated to increase from 4.6

Table 25.2 Stages for acute kidney injury based on increase in serum
creatinine from baseline or level of urine output (UOP)

Serum creatinine
Stage | increase from baseline
1 1.5 to 1.9-fold, or

Increase >0.3 mg/dL
2 2 to 2.9-fold

UOP
<0.5 mL/kg per hour for at least 6 h

<0.5 mL/kg per hour for at least 12 h

3 3-fold or greater, or <0.3 mL/kg per hour for 24 h, or
Increase to >4.0 mg/ No UOP (anuria) for at least 12 h
dL
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million in 2005-2010 to 9.9 million and 15.8 million in 2030
and 2050, respectively (Fig. 25.1) [15].

While the prevalence of CKD defined as an eGFR <60 ml/
min/1.73 m? is highest at older age, older adults are much
less likely to progress to kidney failure. The very old with
CKD may be 10-20 times more likely to die before progress-
ing to kidney failure. The competing risk of death has been
examined by determining at what eGFR level is the risk of
requiring RRT greater than the risk of death for different age
groups. For example, among younger adults the risk of kid-
ney failure requiring RRT is greater than the risk of death at
an eGFR level of 45 ml/min/1.73 m? and below [3]. For
adults 65-84 years old, the risk of kidney failure requiring
RRT is only greater than the risk of death at an eGFR of
15 ml/min/1.73 m? and below. For those 85 years and older,
the risk of death has been shown to exceeded the risk of kid-
ney failure requiring RRT at any eGFR level.

In addition to the competing risk of death before reaching
kidney failure, there are other possible explanations for the
age difference in risk of kidney failure including a slower
decline in kidney function among older adults. Additionally
older adults may be less like to be offered or chose treatment
with dialysis or transplantation in the face of kidney failure.
For example, when kidney failure is categorized as treated
(eGFR <15 ml/min/1.73 m? and dialysis or kidney trans-
plant) or untreated (eGFR <15 ml/min/1.73 m?, but no dialy-
sis or kidney transplant), overall kidney failure is more
common at older ages. However, at younger ages, treated
kidney failure is more common than untreated kidney failure
[16]. At older ages untreated kidney failure is much more
common.

Although only a small proportion of older adults with
CKD progress to kidney failure and receive RRT, the absolute
number of older adults with ESRD (i.e., requiring RRT or
kidney transplant regardless of eGFR) has increased over the
past 20 years. Through 2010, the fastest growing group with
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ESRD was those 70 years and older [17]. Several factors may
be contributing to the increased incidence of ESRD among
older adults. This may be due in part to the increase in CKD
prevalence among older adults, the aging US population, as well
as an increase in the use of dialysis among older adults.

A similar pattern of graded increase in the incidence of
AKI at older ages has been shown. Among hospitalized
adults, the incidence of AKI among those 85 years and older
is approximately 40 cases compared to 20 cases per 1000
discharges among those <65 years old [12]. The incidence of
AKIs has been reported to have increased over the last 2
decades and has been explained by an increase in AKI risk
factors, the aging population, as well as improvements in
recognition of AKI.

25.4 Disease-Oriented Versus Patient-
Centered Approach

25.4.1 Disease-Oriented Approach

The disease-oriented model of care is the prevailing clinical
paradigm for the diagnosis and treatment of chronic condi-
tions. This approach emphasizes the prevention, diagnosis,
and treatment of individual disease processes [2, 18]. In the
disease-oriented approach a direct causal relationship between
clinical signs and symptoms and specific disease pathology is
assumed. Treatments target the underlying pathophysiology
and symptoms are thought to be best treated by interventions
that impact the disease course, rather than as a target for inter-
vention themselves. Treatment priorities are often determined
by the availability of clinical trial evidence.

There are several strengths to this approach when applied to
individual chronic conditions. The development and dissemi-
nation of CKD clinical practice guidelines have standardized
CKD terminology and improved recognition and treatment of
CKD. The disease-oriented approach provides a systemic
framework for evidence-based management. Additionally, this
approach is well suited for applying quality performance mea-
surement and outcome tracking. Below, we describe the dis-
ease-oriented approach to CKD. Next, we describe limitations
when applied specifically to older adults with CKD.

Existing CKD practice guidelines follow the disease-
oriented model that assumes a direct and linear relationship
between underlying kidney pathology with CKD progres-
sion, the development of concurrent CKD complications,
kidney failure and ultimately death from CKD. Management
strategies target the underlying risk factors for CKD and
disease-specific biomarkers are used to track the progression
of CKD. Clinical trials to prevent CKD progression are con-
sidered to provide the highest quality of evidence and are
used to make recommendation for CKD treatment. Outcomes
of interest are specific to CKD (e.g., kidney failure,
mortality).
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There are three main categories for CKD management: (1)
slowing the progression of CKD to prevent kidney failure, (2)
recognition and treatment of concurrent CKD complications,
and (3) preparation for RRT [10]. Slowing the progression of
CKD is considered a key goal. Approaches to slowing the pro-
gression include blood pressure (BP) control for all patients
with CKD. For those with albuminuria, renin-angiotensin-
aldosterone system (RAAS) interruption with angiotensin-
converting enzyme inhibitors (ACE-Is) or angiotensin receptor
blockers (ARBs) are recommended. Currently recommended
BP goals for CKD patients are <140/90 for those with an ACR
<30 mg/g and <130/80 for those with diabetes or ACR
>30 mg/g. However, these recommendations are subject to
change given findings from a recent clinical trial showing bet-
ter outcomes among older adults who acheive lower BP tar-
gets. [19]. Guidelines also provide recommendations for
protein intake, glycemic control, salt intake, and physical
activity to prevent CKD progression.

The second category for CKD management is the recog-
nition and treatment of concurrent CKD complications
including anemia, metabolic bone disease, acidosis, and car-
diovascular disease. Guidelines provide specific drug and
lifestyle recommendations to manage these complications.
In CKD, anemia is related to reduced erythropoietin and
defined as <13.0 g/dL for men and <12.0 g/dL for women.
Guidelines encourage evaluation for other causes of anemia
and when erythropoietin stimulation agents are used, increas-
ing hemoglobin concentrations to levels above 11.5 g/dL
should be avoided. CKD metabolic bone disease includes
abnormalities of calcium, phosphate, and parathyroid
hormone (PTH) and is associated with increased risk of
fractures. Current recommendations include dietary phos-
phate restriction or using oral binder to maintain serum
phosphate within the normal range. Targets for treatment of
hyperparathyroidism are more controversial. While clinical
trials provide evidence that treatment to reduce PTH
improves biomarkers of metabolic bone disease, the impact
of these intermediate outcomes on clinically important out-
comes such as fractures is limited. Guidelines also recom-
mend treatment with oral bicarbonate supplementation for
patients with serum bicarbonate levels <22 mmol/L with the
goal to maintain bicarbonate within the normal range.

Lastly, guidelines provide recommendations for referral to
nephrologists and preparation and time of RRT. Referral to
nephrology is recommended, even if dialysis or transplanta-
tion is not a consideration in the presence of: AKI, eGFR
<30 ml/min/1.73 m?, significant albuminuria (ACR
>300 mg/g), progression of CKD, urinary red cell casts,
hypertension refractory to treatment with four medications,
persistent elevated serum potassium, recurrent nephrolithia-
sis, and hereditary kidney disease. Planning for RRT is based
on the risk for progression to kidney failure. Recent studies
have shown that the trajectory of CKD progression is often
nonlinear and difficult to predict for older adults. Timing of
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RRT initiation is determined by the presence of kidney failure
symptoms including serositis, acid—base or electrolyte abnor-
malities, pruritis, inability to control volume status or BP,
progressive deterioration in nutritional status or cognitive
impairment due to uremia. Recent studies have shown a trend
towards initiation of RRT at higher levels of eGFR; however,
evidence suggests no benefit or an increased risk for mortality
among those with earlier initiation of dialysis in the course of
CKD progression.

Limitations of the Disease-Oriented
Approach

Despite the acceptance of the disease-oriented approach,
there are several limitations of this approach when applied to
older adults. Here, we describe four characteristics of older
populations that may limit the relevance of the disease-
oriented approach to CKD management [2]. These include
(1) limited life expectancy, (2) a high burden of multimor-
bidity, and (3) heterogeneity in health goals and treatment
preferences, and (4) exclusion from clinical trials.

Limited life expectancy is a key factor to consider for any
disease-specific treatment plan for older adults. Both patients
and providers recognize that there is a reduction in the years
remaining in life expectancy at older ages and this has been
shown in CKD. For example, a 70-year-old man with an
eGFR 30-44 ml/min/1.73 m? and >2+ dipstick proteinuria
may expect on average to live 5 more years. In contrast, an
85-year-old with the same level of kidney function may live
on average 2.6 additional years [20]. However, reports of
average survival do not capture the remarkable heterogeneity
in life expectancy and complexity estimating survival in
older adults. One approach to determine the heterogeneity in
life expectancy is to calculate not only the median survival,
but also the interquartile range (IQR) for survival defined as
the 25th percentile to 75th percentile. The IQR for survival is
2.3-8.6 years for the 70-year-old man described above and
1.2-4.5 years for the 85 year old. This means that the highest
75th percentile of surviving 85 year olds may expect to live
4.5 year or longer. This suggests that many 85 year olds will
live as long as or longer than the average 70 year old. Similar
findings have been shown among older ESRD patients. The
median survival for an 80-year-old incident ESRD patient is
1.3 years, however the interquartile range is 5 months to 3
years. Therefore, applying uniform recommendations to all
older adults, some of whom may expect to live many more
years and benefit from preventive treatments and others who
are nearing end of life, is not appropriate.

Among older adults, CKD almost universally occurs in
individuals with other chronic medical conditions. While
multimorbidity, defined as the presence of two or more
chronic conditions is common among older adults with
CKD, existing clinical practice guidelines follow a “single
disease” framework and do not account for the presence of
other chronic conditions. As described above, the disease-
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oriented approach relies on CKD biomarkers (i.e., eGFR,
ACR) to guide treatment decisions and focuses on prevent-
ing CKD-related outcomes. However, for older adults with
multimorbidity, the application of multiple “single-disease”
guidelines may lead to treatment recommendations that are
complex and often contradictory or of limited benefit.

In addition to having multiple chronic conditions such as
hypertension and diabetes, older adults with CKD have been
shown to be at risk for co-occurring geriatric conditions. In
the CKD population, the risk for mortality, hospitalizations,
and emergency department (ED) visits increases at higher
number of these problems. For example, among older adults
with eGFR <60 more than two-thirds have 2 or more of 6
geriatric conditions (cognitive impairment, depressive symp-
toms, exhaustion, impaired mobility, falls, and polyphar-
macy) [21]. Compared to those with none of these problems,
those with three or more experience twice the risk of dying,
being hospitalized or requiring an ED visit. This “geriatric”
multimorbidity is not considered in the disease-oriented clin-
ical practice guidelines that only focus on CKD.

A third characteristic of older populations that may limit
the relevance of the disease-oriented approach is heterogene-
ity in health goals and treatment preferences reported by
older adults [2]. While CKD clinical practice guidelines pri-
oritize the reduction of mortality and prevention of CKD
related outcomes such as kidney failure, older adults often
frame their health goals in terms of their overall health and
maintaining functional independence. Universal health out-
comes such as quality of life and functional independence
may be viewed as more important than disease-specific out-
comes. While a shift in health goals and preferences has been
shown among older adults, it is important to recognize the
variability in goals and preferences between older adults.
The narrow focus on outcomes that are defined by the under-
lying disease pathology in the disease-oriented model often
fails to address what is most important to an individual
patient. Disease-oriented clinical practice guidelines lack the
flexibility to allow providers to adapt the goals and treatment
plans to the individual patient’s needs.

Lastly, older adults with complex multimorbidity or lim-
ited life expectancy are often excluded from clinical trials.
This is often done because the magnitude of treatment effects
for a given intervention is often larger in homogenous popula-
tions (i.e., smaller variability results in larger treatment effect)
[18]. Exclusion of older adults limits the generalizability of
individual studies to older adults and the clinical practice
guidelines that generate recommendations based on these
studies. For example, most of the trials underpinning the
guideline recommendations for the use of ACE-Is and ARBs
have been conducted in high risk populations and did not
enroll participants older than 70. Because ACE-Is and ARBs
may be most effective in those at highest risk for progression
(e.g., among those with albuminuria), findings from these
studies of a number needed to treat (NNT) to prevent one case
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of ESRD ranging from 9 to 25 may not be generalizable to
older adults. In fact, one recent simulation study using a real-
world cohort of older adults with CKD showed large differ-
ences in the NNT based on the estimated baseline risk for
ESRD. For older adults with the lowest risk of ESRD, they
reported an NNT to prevent one case of ESRD to be 2500 [22].

25.4.2 Individualized, Patient-Centered
Approach

There is an increasing awareness that a “one size fits all”
approach to CKD management may not be appropriate. For
example, the most recent CKD guidelines have added sug-
gestions to tailor BP targets. However, approaches for how to
individualize goals are not provided. Given the limitations of
disease-oriented models of care in older populations, geria-
tricians often favor a more individualized patient-centered
approach. The patient-centered approach embraces the com-
plexity and acknowledges the importance of patient health
goals and preferences for developing treatment plans. The
patient-centered approach recognizes that existing evidence
may not be relevant for individual patients. Symptoms are
considered important targets for intervention, regardless of
the underlying cause.

One approach to implementing a patient-centered
approach to CKD is to include geriatric assessment as part of
the clinical evaluation of CKD patients. Routine geriatric
assessment could be used to identify contextual information
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(e.g., cognitive impairment, poor social support, markers of
frailty, and limited life expectancy) to guide clinical care. It
has been suggested that the recognition of geriatric condi-
tions including functional impairment, frailty, mobility
impairment, cognitive impairment, and depressive symp-
toms could be used to signal for the provider to consider a
transition from the traditional disease-oriented approach to
CKD care to a more individualized, patient-centered
approach. For example, recognition of mild cognitive impair-
ment and low social support may be used to tailor manage-
ment goals such as glucose control in a patient with CKD
and diabetes to reduce the risk for hypoglycemia. Recognition
of these problems may also facilitate a shared decision-
making approach to discussions about RRT. In these discus-
sions, providers can address prognostic markers associated
with poor survival on dialysis (e.g., non-ambulatory status,
frailty) to help patients make an informed decision regarding
dialysis versus conservative management. Eliciting goals of
both the individual patient and family and caregivers can be
used to prioritize outcomes beyond those reported in the
CKD guidelines. In this approach, the CKD-specific diagno-
sis and management is not abandoned completely and may
be incorporated into individualized treatment plans, depend-
ing on the extent to which disease-based recommendations
are aligned with the preferences and goals of the patient. In
Table 25.3, we highlight several components of geriatric
assessment, their implications for CKD, and how these might
be used to facilitate a patient-centered approach to CKD
management.

Table 25.3 Geriatric assessment® facilitates individualized, patient-centered approach to the management of CKD in older adults

Assessment Relevance to CKD

Functional status
dependent in ADLs
Cognition

among older adults with kidney failure
Mobility

Falls

at increased risk for fractures
Depression

Functional impairment increases at lower levels of kidney
function. At dialysis initiation 50 % of older adults are

The prevalence and incidence of cognitive impairment
increases at lower eGFR. Cognitive impairment is common

CKD is associated with declines in community mobility

Falls are common among older adults with CKD and kidney
failure. Older adults with CKD mineral bone disease may be

Depressive symptoms are associated with prevalent CKD,

Examples of how geriatric assessment facilitates a
patient-centered approach

Use a shared decision-making approach that considers
prognosis

Anticipate and plan for increased functional assistance
after dialysis initiation

Simplify CKD self-management tasks

Include family or caregivers in decision-making

Recognize patient and family goals related to
maintaining community mobility and social participation
Individualize BP goals to prevent hypotension

Limit polypharmacy

Evaluate for CKD mineral bone disease

Address depression to improve quality of life

worsening kidney function and kidney failure. In kidney
failure, depression is associated with worse outcomes

Frailty

adults receiving a kidney transplant

Multimorbidity
conditions

The prevalence of frailty increases at lower eGFR and is
very common in kidney failure. Frailty is associated with
increased mortality and surgical complications among older

CKD occurs in patients with complex multiple chronic

Incorporate prognostic information from frailty
assessment into discussion about kidney failure treatment
options

Recommend alternative treatment options when
discordance in treatment recommendations occurs as in
patients with CKD and arthritis

CKD chronic kidney disease, ADLs activities of daily living, eGFR estimated glomerular filtration rate

2See also Chap. 8, Office Tools for Geriatric Assessment
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25.5 Acute Kidney Injury

Older adults are vulnerable to AKI due to factors that are
both intrinsic and extrinsic to the kidney. While several
intrinsic factors underlying this increased risk have been pro-
posed including age-related stress-induced cellular senes-
cence, a key component of AKI risk in older adults is
susceptibility to kidney injury from extrinsic factors. Older
adults may have decreased physiologic reserve in the face of
physiologic stressors. AKI in the older population may be
thought of as multifactorial and explained by the presence of
chronic predisposing factors and acute precipitating factors,
analogous to the current conceptualization of geriatric syn-
dromes such as delirium and falls [12]. Predisposing factors
include age-related structural changes including vascular
sclerosis, age-related kidney function decline, chronic
inflammation, and the presence of underlying
CKD. Furthermore, the prevalence of multimorbidity
increases at older ages and older patients often need multiple
medications or diagnostic tests and procedures. For example,
in an older patient with both CKD and arthritis, the addition
of NSAIDs to a medication regimen that includes an ACE-I
can precipitate AKI. Other medications that have been linked
to AKI include diuretics, ARBs, and antibiotics. The co-
occurrence of CKD and cardiovascular disease is also com-
mon and these patients may be at increased risk for contrast
induced nephropathy. Therefore, benefits of cardiac catheter-
ization for diagnosing coronary artery disease must be bal-
anced with the risk for AKI. Older adults may also be at risk
for volume depletion due to renal sodium wasting, reduced
renal response to antidiuretic hormone and diminished thirst,
putting those with vascular kidney disease at higher risk for
AKI [23]. Older adults may also be at increased risk for
infection and sepsis is a leading cause of AKI. In the older
population, prevention of AKI may require improved recog-
nition of both predisposing and precipitating factors, rather
than addressing only factors intrinsic to kidneys.

As described above, a disease-oriented approach that
focuses only on preventing kidney outcomes may not always
be appropriate. Considering a patient’s health goals and pref-
erences may be necessary, especially when discordant recom-
mendations arise in the setting of multimorbidity. For
example, some older adults with arthritis pain may accept a
small increase risk in AKI when taking NSAIDs in order to
improve pain control and maintain functional independence.

When older adults have AKI they may be less likely to
recover kidney function compared to younger adults. There
is also growing recognition that the course of kidney disease
progression is often not a predictable, linear decline towards
kidney failure. For many older adults, kidney disease pro-
gression may result from repeated episodes of AKI. In these
cases, it may be more effective to recognize AKI risk factors
and prevent or lessen the impact of AKI to prevent progres-
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sion to kidney failure, rather than management strategies
such as BP and glucose control.

25.6 Chronic Kidney Disease
25.6.1 Disease Versus Normal Aging

Although the presence of CKD defined as an eGFR <60 ml/
min/1.73 m? has been shown to be associated with mortality,
CVD, concurrent CKD complications and functional decline,
even in older populations, the current CKD definitions
remain controversial. Current guidelines define CKD based
on eGFR or ACR cut-points regardless of age and disagree-
ment remains regarding CKD definition in older populations.
Those in favor of changing the CKD definition to require age
calibration for the diagnosis of CKD argue that the current
approach labels many millions of older adults with a disease
which may actually be age-related decline in kidney function
due to organ senescence. Those against changing the guide-
lines argue for the need of clear and simple definitions
regardless of age [1].

25.6.2 Challenges Estimating GFR

A related controversy exists over the estimation of GFR in
older adults. Measuring GFR in the clinical setting is not
practically possible [1]. Estimation of GFR relies on formu-
las that use age, race, and sex along with serum creatinine.
Because creatinine comes from the breakdown of muscle, it
has been argued that these equations may not accurately
account for age-related changes in muscle mass that result in
lower serum creatinine. Very few research studies have a
large number of very old participants and available data on
measured GFR; therefore existing estimation equations were
developed and validated in studies conducted primarily in
the middle-aged and young-old. More recent studies have
attempted to develop and validate estimating equations in the
very old. However, these studies have been limited to white,
European populations and questions remain about the equa-
tions’ validity in African American older adults [24]. Novel
biomarkers such as cystatin-C can be used to estimate GFR
and have been shown to be strong predictors of mortality
[25]. However, GFR estimating equations that use cystatin-C
identify CKD in an even large proportion of older than cre-
atinine based equations [24]. For these reasons, an approach
to diagnosis of CKD in older patients that takes into consid-
eration the trajectory of renal function over time (e.g., stable
versus declining), the presence of albuminuria, and the co-
occurrence of conditions that worsen kidney function such as
hypertension and diabetes may be more appropriate than
relying on a single estimation of GFR to identify CKD.
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25.7 Kidney Failure
25.7.1 Life Expectancy

Progression to kidney failure marks a significant decline in
remaining life for older adults. Life expectancy for older
adults who require RRT for kidney failure is approximately
25 % less than the life expectancy of older adults without kid-
ney failure [26]. Survival after kidney failure is typically bet-
ter for older adults who initiate RRT compared to those who
decline RRT (2-year survival rate 76 % vs. 47 %) [26]. This
survival benefit is not only due to RRT itself. Older adults who
initiate RRT tend to have fewer comorbid conditions and less
functional impairment than those who decline RRT, confound-
ing the association between treatment option and survival.

Among older adults who initiate RRT, life expectancy
ranges from less than 3 months to 4.5 years [27]. Prognosis
is worse as comorbidity burden, functional limitations, and
age increases. Other factors that contribute to prognosis after
dialysis initiation are shown in Table 25.4. These factors can
be used to calculate risk scores to estimate the probability of
death after initiating dialysis [26]. Although evaluated in a
cohort of prevalent dialysis patients, the “surprise” question
is an additional tool for prognostication. By answering the
following question yourself: “Would I be surprised if this
patient died in the next 12 months?”, clinicians directly use
their clinical judgment for prognostication. This clinical
judgment is important for informing decisions for both ini-
tiation and withdrawal of RRT.

25.7.2 Shared Decision-Making

Because life expectancy is limited in older adults with kid-
ney failure, it is essential to use shared decision-making for
clinical decision-making for all medical procedures and
intensive therapies (e.g., major surgery, chemotherapy).

Table 25.4 Risk factors for early mortality among older adults receiv-
ing hemodialysis®

Active malignancy

Body mass index <18.5 kg/m?

Congestive heart failure

Dementia

Diabetes mellitus

Dysrythmia

Peripheral vascular disease

Severe behavioral disorder

Serum albumin

Would I be surprised if this patient died in the next 12 months?
Total dependence for transfers

Unplanned dialysis initiation

Factors can be used to calculate risk of death after initiating dialysis [17]
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Most older adults make RRT decisions based on their per-
sonal preferences and consideration of the challenges of
adjusting to life with RRT. Therefore, shared decision-
making allows patients and their caregivers to communicate
their preferences to the clinician. In turn, the clinician using
a risk benefit analysis is able to guide the patient towards a
decision that addresses the patient’s health goals.

For frail older adults, the SPIRES communication frame-
work is an ideal approach to the shared decision-making pro-
cess [28]. SPIRES involves the following six steps: Setup,
Perceptions and Perspectives, Invitation, Recommendation,
Empathize, and Summarize and Strategize (Table 25.5).
Through this process, the clinician combines prognostic
information from the patient’s medical records with patient
perspectives to develop a recommendation in favor of or
against RRT initiation. The clinician develops an individual-
ized treatment plan that involves monitoring for signs or
symptoms that RRT is meeting the patient’s expectations.
This monitoring allows the SPIRES shared decision-making
framework to be cyclical. If the patient experiences worsen-
ing health status, the clinician can use this new prognostic
information (and potentially new patient preferences) to
develop a new recommendation regarding continuation of
RRT. Thus, SPIRES would facilitate discussions about dialy-
sis withdrawal and end-of-life care.

25.7.3 Treatment Options

Central to dialysis decision-making is consideration of treat-
ment options [e.g., RRT (hemodialysis and peritoneal dialy-
sis), transplantation, and conservative management] for
managing ESRD. To provide a recommendation, the clinician
should first determine if the patient has any contraindications
to specific treatment options. Then, the clinician should
determine the patient’s preferences and psychosocial status
to determine the potential challenges of each treatment
option to the individual patient (Table 25.6).

25.7.4 Renal Replacement Therapy

Although RRT is the most common treatment option for
older adults approaching kidney failure, it is not the most
appropriate treatment option for all older adults. Age is not
a contraindication to RRT. However, nephrologists may
choose not to initiate RRT in older adults if the risks out-
weigh the benefits. The benefit of RRT is lower in older
adults who have severe cognitive impairment lacking abil-
ity to follow commands or respond to their environment.
Also, older adults with a terminal illness, aside from kidney
failure, would also have low benefit from RRT (unless it is
palliative) and are likely be advised to forgo RRT [29].
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Table 25.5 The “SPIRES” communication tool provides a helpful framework dialysis decision-making

Step Description

Review medical records to understand
patient’s overall clinical picture; Encourage
patient to invite loved ones to the discussion

Setup

Perceptions and
perspectives

Identify patient values, concerns, and desires

Invitation Ask patient if they want a recommendation

Recommendation Provide a recommendation based on patient
values and clinical picture

Empathize Acknowledge strong emotions that may arise

during the conversation

Summarize and
strategize

Provide an individualized treatment plan that
can be reassessed if health worsens

CKD chronic kidney disease, ESRD end-stage renal disease

Table 25.6 Treatment options for kidney failure and potential chal-
lenges for older adults

Treatment option Potential challenges

Hemodialysis Vascular access procedures

Transportation to/from dialysis clinic
Post-dialysis fatigue

Functional limitations

Home environment

Inadequate ultrafiltration and waste removal

Peritonitis

Peritoneal dialysis

Functional limitations
Multimorbidity

Wait-list interval

Diagnostic testing for referral process
Infections and malignancies from
immunosuppression

Transplantation

Timing of preparation for RRT can be challenging for
older adults. Early preparation for RRT involves dialysis
access placement for hemodialysis or peritoneal dialysis
(e.g., arteriovenous access, central venous catheter (CVC),
Tenckhoff catheter). However, it is not clear if an individual
patient will progress to kidney failure or die before there is a
need for RRT. This uncertainty is challenging for both
patients and clinicians when deciding the appropriate timing
for dialysis access placement. Early access placement,
although recommended, can create physical and emotional
burdens on a patient who may not ever initiate RRT.

Hemodialysis access placement is an additional potential
challenge for older adults. Clinical guidelines recommend
arteriovenous fistula (AVF) as hemodialysis access for all
dialysis patients. However, AVF maturation time is approxi-
mately 6 months, and less than 50 % of older adults have
mature AVFs because of vascular calcifications and reduced
vascular elasticity [26]. Compared to younger patients, older
adults tend to undergo more procedures to create and main-
tain patency of AVE. Because of the maturation time and
recurrent procedures, AVFs may be less ideal for older adults

Specific considerations for dialysis decision-making in older adults

Evaluate for contextual factors including functional decline, cognitive
impairment, frailty multimorbidity, and social support.

Review rate of decline of kidney function and prior nephrology referral.
Consider where the decision is being made —acute setting (e.g., sepsis)
versus progressive CKD.

Assess patients’ understanding of kidney failure treatment options.
Elicit past experience with dialysis (e.g., family members with ESRD).

Incorporate information from geriatric assessment.

Studies have shown that patients report regret, uncertainty, and anxiety
when making decision about dialysis.

For patients unfamiliar with dialysis, treatment options may be complex
and patients and family may need more information over multiple visits.

who have limited life expectancy (i.e., less than 2 years)
[27]. Arteriovenous grafts (AVG) and CVCs are more likely
to be successfully placed after a single procedure; however,
these alternative accesses are associated with greater risks of
infection and long-term patency issues. Thus, AVGs and
CVCs are more appropriate for older adults with limited life
expectancy and/or unsuccessful AVF maturation. Importantly,
AVG should be attempted prior to CVC placement because
of higher risk of mortality associated with CVC use. Still,
some older adults prefer CVC because it allows avoidance of
needles and recurrent procedures.

The benefits of RRT are similar with peritoneal dialysis and
hemodialysis; however, some older adults may not be able to
receive peritoneal dialysis. Peritoneal dialysis is typically con-
ducted in the home by the patient and/or caregiver after inten-
sive training in sterile technique and equipment use. Therefore,
older adults who would have difficulty with peritoneal dialysis
include those who do not live in a home with dedicated space
for equipment and those with functional limitations (e.g.,
visual impairment, cognitive impairment, ADL dependence,
or mobility disability) and no caregivers available to conduct
their treatments. Some older adults who receive peritoneal
dialysis can encounter new challenges that require transition
from peritoneal dialysis to hemodialysis. Such challenges can
be recognized by recurrent peritonitis, inadequate ultrafiltra-
tion, or waste removal despite adjustments to the treatment
regimen. Also, some older adults may develop functional limi-
tations or experience loss of their social support that makes it
difficult to continue peritoneal dialysis.

25.7.5 Transplantation

Renal transplantation provides better survival benefit and
quality of life than RRT and is not contraindicated in older
adults [26]. However, individual transplant centers have age
limits for transplant listing. For transplant listing, older
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adults may find it burdensome to undergo multiple diagnos-
tic tests (e.g., cardiac stress test, CT scans). These tests may
identify abnormalities or yield false positive results that can
lead to emotional distress [27]. Still, transplantation can be
an ideal option for ESRD for older adults who are not frail
and have minimal comorbidities and functional limitations.
These patients are more likely to be able to survive their
wait-list interval, withstand the physical stress of the surgery,
and be adherent to the extensive immunosuppression medi-
cation regimen. Clinical trajectories can change over time;
therefore, reassessment of comorbidity burden and func-
tional status during the wait-list interval is important to
ensure the patient remains to be an eligible transplant candi-
date. After transplantation, older adults may develop prob-
lems with drug interactions between chronic medications
and immunosuppression medications, as well as an increased
risk of infections and malignancies.

25.7.6 Conservative Management

For many older adults with kidney failure, RRT or transplan-
tation may not be appropriate. Aside from apparent contrain-
dications to RRT described above, some older adults decline
RRT because they value quality over quantity of life and pre-
fer to not spend significant time in dialysis sessions during
their remaining lifetime [28]. Traditionally, it was thought
that there was little to offer these patients. However, there is
growing appreciation that older adults who decline RRT ben-
efit from active treatment. This “conservative management”
involves routine outpatient visits that focus on CKD manage-
ment and symptom management as kidney failure progresses.
These patients may also receive hospice care. Existing obser-
vational studies also suggest that patients who receive conser-
vative management experience fewer hospitalizations and
more palliative care services than those who receive RRT
[26]. Increasing use of shared decision-making and prognos-
tication of patient’s life expectancy may yield an increase in
the proportion of older adults receiving conservative
management.

25.8 Kidney Failure in Special Patient
Populations

25.8.1 Hospital Patients

Older adults receiving dialysis often require hospitalizations
and are admitted on average twice per year. Additionally, the
majority of older adults who start dialysis do so during an
inpatient hospitalization. These patients often require pro-
longed hospitalization and receive high intensity health care
during this time despite an overall poor prognosis. For exam-
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ple, among older Medicare beneficiaries more than 20 %
require hospitalization for >2 weeks at dialysis initiation and
over 15 % of those require one or more intensive procedures
including mechanical ventilation, feeding tube placement or
cardiopulmonary resuscitation [30]. Higher intensity care
during the hospitalization is associated with an increased
risk for death. Among those 80 years and older who require
>2 weeks in the hospital at dialysis initiation, median sur-
vival is only 1 year or less and 10-20 % of their remaining
days of life are spent hospitalized. These reports may sug-
gest the need for earlier involvement of palliative care in the
treatment of hospitalized ESRD patients.

Rehospitalizations are also common among older adults
with ESRD. More than one in three older dialysis patients
who are discharged from the hospital return within 30 days
[31]. The high rates of rehospitalization have been reported
to contribute to or parallel the high mortality, low quality of
life and increasing health care costs in this population. Data
are limited on interventions to reduce rehospitalizations spe-
cifically for older adults with kidney failure. However, one
analysis that used a quasi-experimental approach showed
that more frequent provider visits in the month following
hospitalization was associated with a decreased risk for read-
mission. Whether or not inpatient models of care that focus
on improving outcomes for hospitalized older adults such as
Acute Care of the Elderly (ACE) units in combination with
care transition support and more frequent disease-specific
follow-up with nephrology providers would reduce readmis-
sions in this high risk population needs to be determined.
Chapter 7 provides detailed suggestions in caring for hospi-
talized seniors.

25.8.2 Post-Acute and Long-Term Care
Patients

Because the majority of older adults initiating dialysis do so
during a hospitalization these patients are often eligible for
post-acute care services in a skilled nursing facility (SNF).
These patients may also be eligible for post-acute care ser-
vices following hospitalizations not related to the initiation
of dialysis. The Medicare SNF benefit is provided on a short-
term basis after a hospitalization for patients who have
skilled nursing or rehabilitation needs. The goal of this pro-
gram is to improve the patient’s condition within pre-
determined time period or to prevent the condition from
worsening. However, because older ESRD patients are medi-
cally complex and three times a week dialysis may interfere
with daily physical therapy treatments, they may experience
worsening health and be less likely to return home or achieve
functional independence. For patients who are discharged
from an SNF, there are high rates of hospitalization or ED
visits within 30 days of returning home [32].
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Those requiring long-term nursing home care are a par-
ticularly high risk group, however this population has not
been well studied. While utilization of nursing home care is
common among older adults initiating dialysis, it is poorly
recognized by nephrologists. For example, 28% of the
27,913 U.S. older adults who started dialysis in 2006 required
nursing home care at the time of initiation. However, only
33 % of these patients were accurately identified by their
dialysis providers as receiving nursing home care [33]. Older
nursing home residents initiating dialysis also face a high
burden of functional decline. One analysis of long-term
nursing home residents found that initiation of dialysis was
associated with a significant and sustained functional decline.
In this patient group, mortality rates were 24, 41, 51, and
58 %, at 3, 6,9, and 12 months, respectively [4].

25.9 End-of-Life Considerations
25.9.1 Symptom Burden

Older adults with kidney failure may experience a high burden
of symptoms, especially at the end-of-life. For example, in the
last month of life older adults with kidney failure treated with
conservative management more than half of all patients
reported: lack of energy, drowsiness, dyspnea, poor concentra-
tion, poor appetite, swelling of the arms or legs, dry mouth, con-
stipation, and nausea [34]. A similar burden of symptoms has
been reported among those who receive dialysis as well, sug-
gesting that dialysis alone may not mitigate these symptoms.

25.9.2 Role of Palliative and Supportive Care

Palliative and supportive care is an important resource for
older adults with kidney failure. While traditionally pallia-
tive care has been reserved for end-of-life or those who
decline dialysis, the role of palliative care across the spec-
trum of kidney disease is increasing. Evaluation by palliative
care specialist can provide prognostic information, help
elicit patient and family health goals, and support advanced
care planning and shared decision-making about dialysis.
Palliative care support can also improve the recognition and
treatment of complex symptoms. See Chap. 6. Palliative
Care and End of Life Issues.

25.10 Summary

Clinical specialists caring for older patients will increasingly
encounter those with CKD and/or AKI. While clinical practice
guidelines exist for the diagnosis and management of CKD,
providers should be prepared to recognize the limitations of
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these disease-oriented recommendations and the unique
aspects of caring for older adults with CKD. We recommend
an approach that considers a patient’s health goals, life
expectancy, and presence of multimorbidity and geriatric
conditions, to help tailor treatment plans. Furthermore, clini-
cians should understand the challenges and controversies for
using eGFR to define CKD in this population. For older
adults, kidney failure carries a poor prognosis and a shared
decision-making approach to RRT is necessary.
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