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Introduction
Youth, which is forgiven everything, forgives itself
nothing: age, which forgives itself everything, is
forgiven nothing.
-George Bernard ShawThe proportion of older people in the generalpopulation is steadily increasing worldwide, withthe most rapid growth in low- and middle-incomecountries [1].This demographic change is to becelebrated, because it is the consequence ofsocioeconomic development and better lifeexpectancy. However, population aging also hasimportant implications for society – in diverseareas including health systems, labor markets,public policy, social programs, and familydynamics [2]. A successful response to the agingpopulation will require capitalizing on theopportunities that this transition offers, as well aseffectively addressing its challenges.Chronic kidney disease (CKD) is an importantpublic health problem that is characterized bypoor health outcomes and very high health carecosts. CKD is a major risk multiplier in patientswith diabetes, hypertension, heart disease and

stroke – all of which are key causes of death anddisability in older people [3]. Since the prevalenceof CKD is higher in older people, the health impactof population aging will depend in part on how thekidney community responds.March 13, 2014 will mark the celebration of the9th World Kidney Day (WKD), an annual eventjointly sponsored by the International Society ofNephrology and the International Federation ofKidney Foundations. Since its inception in 2006,WKD has become the most successful effort toraise awareness among policymakers and thegeneral public about the importance of kidneydisease. The topic for WKD 2014 is “CKD in olderpeople”. This article reviews the key links betweenkidney function, age, health and illness – anddiscusses the implications of the aging populationfor the care of people with CKD.
Epidemiology of agingThe key drivers of population aging aresocioeconomic development and increasingprosperity – which result in lower perinatal, infantand childhood mortality; lower risk of death inearly adulthood due to accidents and unsafe livingconditions; and improving survival of middle-agedand older people due to chronic disease. Theresulting increases in life expectancy (together
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with the lower birth rates that typicallyaccompany socioeconomic development) meanthat older people account for a larger proportionof the general population [1]. The extent of theresulting changes in population characteristicscan be startling, especially for developingcountries (Figure 1).In contrast to the situation even two generationsago, people can expect to live for many years afterthe usual retirement age. For example, U.K menand women aged 65 years in 2030 can expect tolive until age 88 and 91 years, respectively [4].Predicted life expectancy for today’s children iscontroversial, but experts estimate that 50% ofU.K children born in 2007 will live to at least 103years [4]. Although it is clear that people are livinglonger, it is uncertain how much of the increasedlife expectancy will translate into years of goodhealth. These demographic changes have dramaticpotential implications for conditions such as CKD,for which the prevalence increases with age.
CKD is common in older people and its
prevalence increases in parallel with ageIt has been known for decades that estimatedglomerular filtration rate (eGFR) declines inparallel with age [5]. The prevalence of CKDamong females in the Chinese general populationincreases from 7.4% among those aged 18-39years to 18.0% and 24.2% among those aged 60-69 and 70 years respectively [6]. Relativeincreases in the prevalence of CKD with age areequally striking for populations in the U.S, Canadaand Europe [7-9], although there are between-country differences in the absolute prevalence.At older ages, an increased proportion ofprevalent CKD cases has low eGFR alone (ascompared to albuminuria alone, or both low eGFRand albuminuria) [10]. Although this mightsuggest that many older people with CKD canexpect lower rates of kidney function loss,available data are inconclusive – and currentknowledge does not allow clinicians to reliablydistinguish between those whose CKD will andwill not progress.As for other age groups, the incidence of dialysis-dependent kidney failure has steadily increasedamong older people over the last few decades: inthe U.S, a 57% age-adjusted increase in thenumber of incident octogenarians andnonagenarians was noted between 1996 and 2003alone [11]. Despite this increase, patients aged>80 years are still less likely to initiate dialysisthan those aged 75-79 years – although a largerecent study suggested that the risk of developing

very low eGFR (<15 ml/min/1.73m2) is similar forolder and younger adults [12]. It is uncertainwhether this discrepancy is due to between-agedifferences in the true rate of progressive kidneyfunction loss, the risk of death due to competingcauses, patient views about dialysis, or physicianpractices [13]. Regardless of the explanation, theaging population will likely lead to continuedincreases in the number of older people withsevere CKD.
CKD is harmful but treatable if patients at risk
are identifiedLike younger people, older people with advancedCKD are at increased risk of death, kidney failure,myocardial infarction and stroke compared tootherwise similar people with normal or mildlyreduced eGFR [14,15]. Although death is by far themost common of these adverse outcomes, thisdoes not mean that older patients with clinicallyrelevant CKD cannot benefit from timely specialistreferral.With appropriate management, patients withadvanced CKD (regardless of age) may benefitfrom slower loss of kidney function (potentiallypreventing kidney failure), better control ofmetabolic consequences such as acidosis, anemiaand hyperphosphatemia, lower risk ofcardiovascular events, and (for those who areinterested in renal replacement) a more informedchoice of renal replacement modality, includingtimely creation of vascular access [16]. The agingpopulation will likely lead to continued increasesin the number of older people who might requiresuch referral, which should be considered inassessments of future nephrology workforcecapacity.
Dialysis can benefit older people with kidney
failureIn developed countries, the default managementstrategy for older people with kidney failureappears to have shifted from conservativemanagement to initiation of dialysis [17]. Onaverage, life expectancy after initiation of dialysisis relatively short for older patients: mediansurvival among incident U.S dialysis patients aged80-84 years is 16 months – and is only 12 monthsamong those aged 85-89 years [18]. At the sametime, these median statistics reflect a bimodaldistribution of survival time in older dialysispatients: although a large proportion die within 6months of commencing dialysis, a substantialminority may live for years. This heterogeneity inmortality appears to be driven by differences in
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baseline comorbidity. For example, analyses of asmall U.K cohort of people with advanced kidneyfailure suggested that initiation of dialysis was notassociated with increased survival for those aged>75 and with two or more comorbidities [19].Similarly, the presence of two to three comorbidconditions in U.S dialysis patients aged >65 yearswas associated with substantially increasedmortality compared to those in better health [11].When functional status is lower at baseline,initiation of dialysis often signals the onset offurther declines: among 3702 nursing homeresidents initiating dialysis, 58% had died and87% had experienced additional loss of function at1 year [20]. Although available data havelimitations, quality of life appears reasonableamong selected older dialysis patients – and canremain stable despite moderate or high levels ofcomorbidity [21,22].These data suggest that dialysis is an appropriatetreatment option for well-informed older patientswith kidney failure – especially for those withgood baseline quality of life. On the other hand,the very poor outcomes experienced in those withmore comorbidity or lower functional status atbaseline clearly demonstrate that dialysis does notimprove clinical outcomes for all older peoplewith kidney failure – and that good clinicaljudgment and careful communication will beincreasingly required as the general populationcontinues to age.
Kidney transplantation can also benefit older
people with kidney failureIt is generally accepted that older age alone doesnot preclude kidney transplantation in otherwisesuitable candidates. However, older patients withkidney failure are more likely to have absoluteand relative contraindications to transplantation,and are less likely to be placed on the kidneytransplantation waiting list. Unsurprisingly,patient and graft 5-year survival probabilities arelower among U.S kidney transplant recipientsaged ≥65 years as compared to those aged 35-49years (patient: 67.2% vs. 89.6%; graft: 60.9% vs.75.4%, respectively) [23]. In addition, olderpeople who are potential kidney transplantrecipients face several potential disadvantagescompared to their younger counterparts (Box 1).Nonetheless, transplantation appears to reducemortality among patients of all ages. For example,among those aged 74 years, receiving a deceaseddonor transplant was associated with a hazardratio of mortality of 0.67 (95% confidence interval0.53, 0.86) as compared to remaining on dialysis

[23]. Use of expanded criteria deceased donors[24,25], as well as more liberal use of older livingdonors [26] also appear to reduce mortalityamong older people with kidney failure, ascompared to similar patients who remain on thetransplant waiting list (Box 2). These latter twostrategies are especially appealing for use indeveloping countries, where growth in theprevalence of older people has been mostpronounced. However, because transplant surgeryitself temporarily increases the risk of death, themortality benefits associated with kidneytransplantation (regardless of donor type) arerestricted to those with reasonable baseline lifeexpectancy and without dramatically increasedperioperative risk [27].
Research needsAlthough much is known about chronic kidneydisease in older populations, a great deal remainsto be learned. Many trials of therapies for CKDhave excluded older patients [28] – and most donot provide guidance on how to managecomorbidities that often accompany CKD but maylead to competing therapeutic priorities. Moreinformation is needed on how to accuratelyidentify people who will progress to kidney failure– and among these, the subset that can expectreasonable life expectancy and quality of life ifthey opt for dialysis treatment. Future studiesshould test new ways to communicate informationabout the risks and benefits of dialysis (ascompared to conservative management), tofacilitate informed patient decisions. Above all, weneed more studies that demonstrate how tooptimize quality of life and manage symptoms inelderly people with CKD – including those whohave chosen conservative management.
The way forwardThe aging of the general population means thatolder people now account for a much greaterproportion of patients with or at risk for kidneydisease and kidney failure. The tremendousclinical heterogeneity within this populationindicates the need for more discerningmanagement. Chronological age alone will not besufficient as the basis for clinical decisions, and amore nuanced approach is required -- based onthe comorbidities, functional status, quality of lifeand preferences of each individual patient.Clinicians can be reassured that dialysis andkidney transplantation can increase lifeexpectancy – and will allow reasonable quality oflife in selected older people with kidney failure.
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Perhaps more importantly, clinicians, patients andtheir families can be comforted by the knowledgethat timely specialist evaluation can help toimprove outcomes and reduce symptoms in olderpeople with advanced kidney disease – whetherthey have selected conservative management ordialysis as their treatment plan.
AcknowledgementDr. Tonelli was supported by a Government ofCanada research chair in the optimal care ofpeople with chronic kidney disease.

Box 1. Unmet needs for kidney
transplantation in older CKD patientsOrgan shortagePaucity of live donorsOrgan allocation policies thatappropriately weight likelihood of benefit fromtransplantation as well as chronological ageEnsuring appropriate referral ofpotentially suitable older recipients fortransplantation assessmentEthical concerns about offering akidney to an older patient versus a younger oneOptimal immunosuppressive regimenAdapted from reference [29].

Box 2.  Meeting the growing demand for
kidney transplantation in older CKD
patients Preferential transplantation of organsfrom older donors to older recipientsEnlarge the donor pool by acceptingexpanded criteria donors: ≥60 yearsold or ≥ 50 with any of the following 2conditions: history of hypertension,serum creatinine ≥1.5 mg/dl or deathdue to cerebrovascular accident.“Old for old”: preferentially usingkidneys from older living donors forolder recipientsTransplanting two marginal kidneysinstead of oneAdapted from reference [29].
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Figure 1. Changing age distribution in general population of China, 1990-2050


