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Geriatric Nephrology: Responding to a Growing Challenge
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Changing demographics of the global population predict that the number of people age 65 years or greater will triple over the
coming decades. Because the incidence and prevalence of kidney disease increase with advancing age, nephrologists will be
increasingly confronted with a population of patients who are elderly and have a large number of comorbid conditions
requiring ongoing care. Furthermore, it is increasingly understood that aging leads to its own unique aspects of nephrologic
diagnosis and treatment. Although it is known that elderly patients constitute a group with special needs and present unique
challenges to the nephrologist, traditional nephrology fellowship training has not included a focus on the geriatric population.
In response to this need for greater education and awareness, the American Society of Nephrology has initiated a program of
educational activities in geriatric nephrology and has chartered a specific advisory council. The priority being given to
geriatric nephrology is a hopeful sign that issues such as treatment options, the efficacy of treatments, and their effect on
quality of life for the elderly patient with kidney disease will be improved in the coming years.
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t is a fact of life—we are getting older. Whether viewed from
a national or global perspective, nephrologists need to ready
themselves for the implications of this “coming of age.” The
projected numbers of elderly individuals (defined here as age ⬎65
years) over the next few decades is potentially overwhelming for
the health care system. In most of the world, longevity continues
to increase. Life expectancy is globally estimated at 67.2 years,
averaging 76.5 years in developed countries and 65.4 years in
developing countries (1). As a result, with every passing month,
another 870,000 people turn 65 years, and this figure is projected
to grow to almost 2 million a month over the next 10 years (1).
Globally, the number of elderly is expected almost to triple, from
743 million in 2009 to 2 billion in 2050. By that date, the number of
older persons (age ⬎65 years) will exceed the number of children
under the age of 15 (1).
As discussed in this article, the clinical nephrologist will
increasingly encounter an older population of patients with
unique care issues. These will range from controversies in the
diagnosis and treatment of specific disease entities and the
increased number of complicating comorbidities to competing
issues of quality of life versus aggressive care options. Thus,
nephrologists in many parts of the world will face epidemiologic, research, and clinical challenges that did not exist in the
past.

The Challenges of an Aging U.S. Population
What is the challenge presented in the United States by these
changing demographics? Although the total U.S. population
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increased 3-fold during the 20th century, the elderly population
(age ⬎65 years) increased more than 10-fold. Thus, the elderly
population in the United States, having doubled between 1960
and 2000, is expected to double further from the current 36
million to 71 million by 2030 (2,3). Within these numbers are a
subgroup of the very elderly (persons 85 years old and over)
who are a small but rapidly growing group (Figure 1). This
population comprised 3.5 million persons in 1994, 28 times
larger than in 1900. This group increased 274% from 1960 to
1994, compared with an increase of 100% for persons 65 years
old and over, and an increase of 45% for the total population
(2,3). Overall, the very elderly are projected to be the fastest
growing part of the elderly population into the next century (2).
As a result, kidney disease will increasingly become a geriatric
illness.
Because the kidney undergoes important age-related changes
in function and structure, the aging of the population is reflected in changes in the overall prevalence of kidney disease
(4). Several studies have looked at the prevalence of chronic
kidney disease (CKD) and end-stage kidney disease (ESKD) as
stratified by age with the similar conclusion that CKD and
ESKD are diseases of the elderly (5–11). According to a crosssectional study of the most recent National Health and Nutrition Examination Survey (NHANES), which used the presence
of persistent albuminuria and decreased GFR as determined by
the abbreviated Modification of Diet in Renal Disease (MDRD)
study equation to define CKD, more than one-third of individuals in the general population aged 70 years and older have
moderate CKD (5). An important critique of these data has been
that estimates of the prevalence of CKD are very sensitive to
difference in how GFR is estimated, how serum creatinine is
measured, and how CKD is defined (12). Furthermore, the
MDRD equation has been validated for patients with CKD age
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Figure 1. Projected elderly population, 2010 to 2050. Adapted
from references 2 and 3.

⬎18 years but ⬍69 years of age and requires the use of a
calibrated serum creatinine. Recently, the CKD Epidemiology
Collaboration equation for estimated GFR (eGFR) has been
proposed as an alternative to the MDRD equation and has
demonstrated greater accuracy and less bias (especially at GFR
values ⬎60 ml/min/1.73 m2) (11). However, when applied to
the same NHANES dataset, this equation yielded similar estimates of the prevalence of CKD in the elderly with nearly 35%
of those aged ⬎70 years with stage 3 (11).
Some have argued that moderate reductions in eGFR can
occur as the result of normal aging and should not be equated
with CKD in the absence of other abnormalities or clearly
defined associated risks (12–14). However, others have noted
that reductions in eGFR in the elderly reflect the high prevalence of CKD risk factors and offer substantial prognostic significance in the elderly (15). From either perspective, nephrologists are encountering a growing group of elderly patients with
diminished eGFR that require evaluation and management.
Although most elderly CKD patients will die or develop
significant cardiovascular events rather than progress to ESKD,
the trend of growth in the CKD population has been mirrored
in the number of treated (some patients with ESKD will decline
dialysis or die before 90 days on dialysis) ESKD patients
(8,9,16,17). Compared with 1994, the overall incidence for ESKD
in the elderly in 2004 increased 24% for those aged 65 to 74
years and 67% for those 75 years and older (8). U.S. Renal Data
System data (Figure 2) show the rapid increase in the incidence
and prevalence of treated ESKD patients over the past few
decades.
A complicating factor associated with the growth of the
elderly CKD population is the presence of a significant number
of comorbid conditions, such as atherosclerotic cardiovascular
disease, congestive heart failure, hypertension, diabetes, and
cognitive and functional impairment (18,19). Several studies
have demonstrated that both the prevalence and overall burden
of these comorbidities is higher among older patients with CKD
(19). Particularly in those over 60 years of age, the most common cause of CKD and ESKD in the United States is diabetic
nephropathy. It should be noted that, combined with the gen-
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Figure 2. Growth over time of elderly (age ⬎65 years) treated
ESKD patients. Adapted from reference 8.

eral aging of the population, the concurrent epidemic of type 2
diabetes in the United States and elsewhere has led to a marked
increase in the number of elderly diabetic patients affected by
CKD and ESKD so that one-third of new ESKD cases in people
over 75 years of age are due to diabetic kidney disease (9). In
part, these complicating comorbidities lead to a higher threshold eGFR at which the risk of death exceeds that of developing
ESKD (20). These competing, interacting, and causative comorbid conditions require monitoring by the nephrologist in the
context of a holistic, collaborative, and individualized program
of care in which decisions regarding treatment of CKD and
ESKD have important socioeconomic, functional, psychologic,
and ethical implications.

Challenges for the Nephrologist in the Care
of Geriatric Patients
Why is there a need for a focus on geriatric nephrology?
Certainly, the epidemiologic facts described above substantiate
that the patient population cared for by nephrologists is elderly,
a fact that most nephrologists clearly understand and experience daily. But what issues in nephrology are specifically affected by age, and how does age affect diagnosis and therapy in
important ways? Several recent reviews have addressed some
of these issues (12,21,22). Broadly speaking, some of the important issues can be divided into (1) knowledge gaps regarding
issues of pathogenesis, diagnosis, and therapy in the geriatric
patient with kidney disease; and (2) specific and unique aspects
of care for geriatric patients that confront the nephrologist.
There are significant needs for future research that addresses
unanswered, but critical, areas of kidney disease in the elderly
patient. For instance, as briefly discussed above, is CKD in
elderly patients the same condition as CKD in younger patients,
and should the CKD staging system be applied across all age
groups equally? How do age-related changes in the kidney
(e.g., fibrosis and cellular senescence) affect CKD progression
and are these changes reversible or inevitable consequences of
aging? Why are some elderly patients protected from a decline
in GFR with aging? Are there better markers of CKD and risk
for progression to ESKD in elderly patients than our current
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ones? How does CKD affect and interact with other comorbidities in the elderly patients such as cognitive impairment, frailty,
cardiovascular disease, and other conditions? What is the effect
of dialysis or other CKD therapies on functional status and
quality of life in elderly adults (23)? How do we apply the
results of clinical trials to geriatric patients that generally exclude patients older than age 65 years? These are critical questions, and their answers will help frame our approach to a
rapidly expanding population of adults.
Furthermore, for specific conditions such as hypertension,
glomerular diseases, diabetes, cardiovascular disease, and
acute kidney injury, the diagnosis and treatment of these entities may be significantly different in the elderly patient versus
younger patients (Table 1). For instance, plasma renin activity
declines with age and is lower in older hypertensive patients as
compared with younger patients (24). This has been attributed
to age-associated nephrosclerosis affecting the juxtaglomerular
apparatus (24). Thus, with these age-related changes, do elderly
patients experience the same benefit from drugs that block the
renin-angiotensin-aldosterone system in terms of lowering of
blood pressure and slowing the progression of kidney disease?
These important age-related clinical questions require further
investigation so that diagnostic modalities and therapies can be
optimally applied.

The Role of the Nephrologist in the Care of
Geriatric Patients
In the face of increasing need, the number of physicians
seeking specialty training in geriatric medicine may be decreasing (25). Furthermore, it is known that primary care physicians
themselves find caring for elderly patients challenging. Three
reasons are commonly cited: (1) medical complexity and chronicity of conditions, (2) coordination of medical and nonmedical conditions, and (3) the administrative burden (26,27). These
reasons are particularly pertinent to elderly patients with CKD.
Elderly CKD patients experience a high rate of complications
such as cardiovascular disease, anemia, hypertension, malnutrition, and bone disease. The obstacles to effectively caring for
these issues also increase (including interacting comorbidities,
impaired physiologic reserve, cognitive dysfunction, and limited economic and social resources). As primary care physicians
look for assistance in management of elderly patients with CKD
and other kidney problems, the nephrologist will have to confront the interacting effects of aging with kidney disease to be
able to adequately address their patients’ problems.
Furthermore, for those patients undergoing maintenance dialysis, the nephrologist commonly assumes many of the roles of
the primary care physician (28). The nephrologist almost always does this without specific geriatric training (21). Thus, the
nephrologist is faced with such issues as fall risk, frailty, dementia, delirium, depression, polypharmacy, and urinary incontinence in patients that they follow longitudinally in the
outpatient setting and/or on dialysis. In the face of changes in
dialysis reimbursement such as bundling of payments for services, how will management of these comorbid conditions be
affected? This requires the dialysis community to be educated
about the basics of geriatrics, especially quality of life issues
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and their assessment. An important example of this issue is the
important but time-consuming task of involving patients aged
⬎85 years and their families in informed, shared decisions as to
whether to choose dialysis or a more conservative treatment
approach as kidney function worsens, and, conversely, how to
counsel elderly patients on withdrawal of dialysis (29).
In addition, the nephrologist will confront a wide range of
age-related functional and pathologic questions. With aging,
there are well documented changes in the anatomy and physiology of the kidneys: according to cross-sectional and longitudinal studies, the GFR decreases by approximately 1 ml/1.73
m2/yr after approximately age 30 years (4). As a result, elderly
patients may be mislabeled as having moderate CKD even
when their eGFR corrected for age is normal (4,22). Conversely,
reliance on serum creatinine may be misleading; loss of lean
body mass may allow a normal serum creatinine despite significant loss of kidney function (4).
Kidney biopsies are increasingly being performed in the
elderly and very elderly (30,31). Although highly variable in
severity, common findings are age-related kidney fibrosis related to increased collagen accumulation (30,31) and advanced
vascular changes, similar to chronically damaged kidneys
(4,30,31). This is a different spectrum of pathologies as compared with the younger population and requires a careful assessment of risks and benefits of any potential therapeutic
intervention.
In terms of therapeutics in the elderly, one important consideration will be the different pharmacodynamics/pharmacokinetics of drugs that occur with aging (4). When prescribing a
drug to this population, the nephrologist has to be aware of the
effect of the multiple other drugs these patients are taking—
known as polypharmacy, which is all too common in this
population and is more likely to cause drug-drug interactions
and serious adverse effects. In addition, nephrologists need to
realize the socioeconomic burden that the cost of a drug may
impose on those who have a fixed income and are left to make
difficult decisions regarding the cost of medications versus the
cost of maintaining a minimum standard of living.
There is one encouraging sign that increasing attention is
already being paid to geriatric issues within nephrology. When
crossreferencing the terms kidney, nephrology, or renal with
the terms geriatrics, elderly, or aged in the Ovid MEDLINE
search database, 186,433 publications appeared over the past 60
years. A gradual increase in the number of publications in the
area of geriatric nephrology over the years is demonstrated
(Figure 3).

The American Society of Nephrology and
Geriatric Nephrology
Professional geriatric groups are committed to improving the
care of older persons, especially through educational efforts
and the development of practice guidelines (21). Several subspecialties within medicine have specific groups and journals
chartered to address geriatric issues, including cardiology, gastroenterology, and endocrinology. Geriatric nephrology was
first acknowledged as a geriatric subspecialty in 1980 (21,32). In
response to unmet current needs and in anticipation of future
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Table 1. Unique characteristics of kidney disease in the elderly
Clinical Topic
Diabetes
glycemic control

BP agents and goals

Characteristic in Elderly
Less likely to benefit from long-term glycemic control
More likely to suffer from hypoglycemia
Higher risk of drug-associated hypoglycemia (33)
Higher risk for significant decreases in BP (34,35)
Concerns over lack of benefit and side effects of ACEIs/
ARBs (36)

HTN
target goal
specific agent

GN

CV events, cognitive insufficiency, disability, and
mortality may pose a greater risk to the elderly patient
than progression of kidney disease (37,38)
Administration of ACEIs/ARBs can cause AKI and
hyperkalemia with a higher incidence in the elderly
(39)

Rates of albuminuria increase with age (40)
Elderly with proteinuria are at a significant risk of loss of
renal function over 5 years (41)
Albuminuria associated with increased risk for dementia,
HTN, and CV disease (41)
Clinical manifestations of glomerular diseases are often
blunted in elderly

Cardiac disease

Vascular diseases

Diagnosing acute coronary syndromes in older patients
with CKD can be challenging because noninvasive tests
have different sensitivities and specificities (42),
unusual clinical presentations (43), and difficult
interpretation of standard laboratory markers (44)
Increased incidence of renal artery stenosis (45)

Anemia

Carotid baroreflex response is often blunted, and
vasodilator antihypertensive medications may lead to
dizziness and orthostatic hypotension
High prevalence of anemia (46)

AKI
prerenal
renal
renovascular diseases
hemodynamic
ATN

AIN
GN
postrenal

Unique causes of anemia as inadequate nutrition and
malignancy, mainly GI malignancies and hematologic
malignancies
AKI is often iatrogenic and multifactorial with multiple
predisposing features
Decrease in cardiac output or effective circulating volume
and dehydration are common with unreliable clinical
signs and symptoms of dehydration (47)
Cholesterol embolization after intravascular procedures or
surgery or rarely acute renal artery thrombosis
Drugs that impair renal autoregulation or interfere with
the vasodilatory capacity as NSAIDs, ACEIs, and ARBs
(48,49)
Several chronic premorbid conditions such as congestive
heart failure, HTN, and diabetes predispose to the
development of severe tubular injury.
Elderly patients more frequently undergo significant CV
surgery and are more susceptible to complications
leading to ATN
Elderly patients are at increased risk secondary to the
large number of medications that they may be taking.
Elderly patients have a higher incidence of pANCA and
anti-GBM associated with RPGN (50)
Increased incidence of postrenal obstructive AKI (51,52)

Recommendations/Key Questions
Closer monitoring of glycemic control and
question of risk/benefit for Hgb A1C ⬍ 7.0
Caution when prescribing BP medications,
avoid very low BP
Caution when prescribing ACEIs/ARBs
Consider other outcomes as goal for BP
control rather than delay progression of
kidney disease
Need for extra laboratory testing after
initiation or dose changes of ACEIs/ARBs
Dietary modification/chronic administration of
ion-exchange resin may be needed
Limit use of other medications that raise
serum potassium
Does significance of albuminuria differ in
older versus younger patients?

Question of whether more biopsies should be
done in this group and appropriate risk/
benefit ratio for treatment with aggressive
immunosuppression
Meticulous effort for workup of acute
coronary syndrome in elderly with CKD

Need for markers to predict benefit of
interventions for renal vascular disease,
caution when using ACEIs/ARBs
Caution when using vasodilators
Question of goal Hgb levels, especially if the
patient has a history of any kind of vascular
disease, prothrombotic state such as
malignancy, or poorly controlled HTN
Adequate diagnostic workup of anemia may
reveal significant disease
Careful and comprehensive clinical exam of
elderly with AKI
Prophylactic measures before intravascular or
radiological procedures
Avoid NSAIDs, caution with ACEIs/ARBs in
high-risk patients
Adequate supportive measure

Avoid polypharmacy, frequent review of
medication list
High degree of suspicion for diagnosis

Noninvasive imaging study of the kidney/
urinary tract is critical

ACEIs, angiotensin converting enzyme inhibitors; ARBs angiotensin receptor blockers; AKI, acute kidney injury; AIN, acute
interstitial nephritis; ATN, acute tubular necrosis; BP, blood pressure; CV cardiovascular; GBM, glomerular basement
membrane; GI, gastrointestinal; Hgb, hemoglobin; HTN, hypertension; NSAIDs, nonsteroidal anti-inflammatory agents;
pANCA, perinuclear anti-neutrophil cytoplasmic antibody; RPGN, rapidly progressive GN.
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was developed in response to the Accreditation Council for Graduate Medical Education (ACGME) mandate that fellows receive
formal training in geriatric nephrology. However, nearly 25% of
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coverage of geriatric issues. The curriculum consists of 38 short
(5-page) chapters that are supplemented with review questions.
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that is charged with development and implementation of specific initiatives in geriatric nephrology including education,
research, and policy recommendations. It is hoped that these
initial initiatives will jump-start a broader awareness of geriatric nephrology issues as well spur research in geriatric nephrology. Ultimately, the goal will be to provide education to all
nephrologists in their care of the elderly and thereby improve
care of this vulnerable population.
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