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Biographical information 

Dr. Shastri is originally from India and received her initial medical training at K.J. Somaiya 
Medical Center in Mumbai, India, followed by a Masters in Public Health degree at University 
of Loma Linda, California.  She completed her Internal Medicine residency at the University of 
Massachusetts and Nephrology fellowship at Tufts Medical Center.  During her fellowship, she 
also earned a master’s degree in clinical research with a focus on epidemiology and 
outcomes. Clinically, she enjoys taking care of patients with a wide spectrum of kidney diseases, 
from acute illnesses to chronic kidney disease.  Her research interests include investigations of 
aging and kidney disease, and cardiovascular disease and kidney disease. 

 

Purpose and overview  

The goal of the presentation is review how biology of the aging process influences kidney 
function, to explain how aging influences the diagnosis of chronic kidney disease, the clinical 
significance of kidney disease in the elderly  

 

Education objectives  

1. Discuss effect of normal aging on kidney function  
2. Assessment of kidney function in the elderly  
3. Prevalence of chronic kidney disease in the elderly and its clinical significance  
4. Review management of kidney disease in the elderly  
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under recognition of CKD particularly among women and the elderly.  In order to improve CKD 
recognition, predicting equations that consider serum creatinine in conjunction with age, sex, 
race, and body size as surrogates for the non-GFR determinants of serum creatinine are now 
being used as an alternative for GFR assessment.  The most commonly used prediction equations 
include Cockcroft–Gault, the four-variable Modification of Diet in Renal Disease (MDRD) and 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formulae.(11)  The MDRD 
equation is reasonably accurate at estimated GFRs of less than 60 mL/min per 1·73 m²; however, 
bias and imprecision are increased at high estimated GFRs.  The new (CKD-EPI) equation has 
less bias at high estimated GFRs and leads to a lower prevalence CKD in general population 
(11% vs 13% with MDRD Study equation), in women and white persons. However, the 
prevalence of CKD among the elderly remains similar with both equations in who bias was 
similarly low with both equations.(12)   
 
Use of serum creatinine-based estimating equations may be particularly limited as a measure of 
estimated GFR in older adults in whom there may be a high prevalence of chronic disease 
associated with alterations in muscle mass and diet.  Cystatin C is a cysteine protease inhibitor 
produced by nearly all human cells and excreted into the bloodstream.  At a molecular weight of 
13 kD, the protein is freely filtered by the renal glomerulus and then metabolized by the 
proximal tubule.(13) Cystatin C can have more advantages compared with creatinine because its 
non-GFR determinants are less affected by race and muscle wasting, and because it is more 
predictive of subsequent cardiovascular disease and mortality.(14)  However, the non-GFR 
determinants of serum cystatin C are poorly understood.  At the present time is unclear whether 
cystatin C should be used instead of serum creatinine to estimate renal function in older adults in 
the clinical setting.  Confirmation of reduced estimated GFR by measurement of GFR (creatinine  
clearance or exogenous filtration markers) is warranted when decisions are dependent on 
accurate knowledge of GFR such as determination of eligibility for kidney donation or dose 
adjustment of toxic drugs that are excreted by the kidneys and occasionally if you need to 
confirm the presence of CKD.  
 
Burden of CKD among Older Adults 
 
In 2002, the National Kidney Foundation (NKF) published the Kidney Disease Outcomes 
Quality Initiative (KDOQI) Clinical Practice Guidelines for Chronic Kidney Disease: 
Evaluation, Classification, and Stratification provided standardized terminology for staging CKD 
and recommend identifying those with CKD based on routine laboratory measurements.   
These clinical practice guidelines aimed to improve outcomes by identifying CKD earlier in the 
course of the disease when treatment could potentially prevent the loss of kidney function and 
slow the progression of the disease.  Because measuring GFR is not feasible in routine clinical 
practice, the guidelines recommended estimating GFR using prediction equations that take into 
account serum creatinine concentration.  When this classification was applied to the general 
population, in National Health and Nutrition Examination Survey (NHANES) 1999, the overall 
prevalence of CKD was 13.1% with more than 40% of CKD in those over 70 years old.  A 
graded increase in the prevalence of CKD noted older age groups. 



The prev

populatio
in elderly
some of t
individua
normal, a
evidence
identifies
demonstr
prevalenc
not reflec
not be as
the idea t
initially d
could con

ability of
categorie
selection

valence album

on should be
y individuals
these people
als as having
age-related d
 that reduced
s a higher ris
rate an assoc
ce and an inc
ct kidney dis
sociated wit
that hyperten
dismissed ba
nceivably be

f albuminuri
es to all GFR
n of the numb

minuria incre

e designated 
s on the basi
e are unlikely
g CKD is inc
decline in kid
d estimated 
sk state in th
ciation for bo
creased incid
sease, but rat
th these com
nsion was dr
ased on how 
e the case of 

a at all categ
R categories.
ber of catego

eases progre
years. The
and hyper
lacking th
higher in 
with redu
albuminu
disease an
 
Many cas
without a 
CKD whe
This has g
about whe
without ot

as a disease
s of an estim
y to progress
correct becau
dney functio
GFR and alb

he elderly pop
oth lower est
dence of adv
ther a norma

mplications.  I
riving condit
common it 

f CKD. 

gories of GF
 Since the re
ories and the

6 

essively in th
e increased p
rtensive subj
hese risk fact
African Am

uced GFR.  T
ria is an inde
nd cardiovas

ses of CKD i
readily appa

en defined on
generated m
ether a mode
ther evidenc
.  Some beli

mated GFR o
sively lose k
use their dec
on.  Despite t
buminuria, e
pulation as i
timated GFR
verse outcom
al aging proc
It is also pro
tions such as
was in the g

R supports t
elationship w
e cutoff value

he U.S. popu
prevalence is
jects but is a
tors.  The pr

mericans, Me
This is clinic
ependent ris
scular mortal

in the elderly
arent cause; 
nly by reduc

many question
erate reducti
ce of kidney 
eve it is inap

of 45–60 ml/
kidney functi
crease in GFR
this controve

either separa
is evident fro
R and album
mes.  If reduc
cess, then red
oposed that f
s stroke and 

general popu

Since the
classifica
CKD (a G
1.73 m2) 
GFR stag
accuratel
associati
risk for m
outcome
has been
graded i
progress
higher l
indepen

the suggestio
with albumin
es appears a

ulation after 
s most mark
also observed
revalence of 
exican Ameri
cally relevant
sk factor for 
lity. 

y population
this is partic

ced glomeru
ns and much
ion in estima
damage in t

ppropriate to
/min per 1.73
ion.  Labelin
R may simp
ersy, there is

ately or in co
om the many

minuria, with 
ctions in esti
duced estim
from a histor
cardiovascu

ulation; the sa

e original KD
ation was pub
GFR of 30 to
has been su

ges 3a and 3
ly reflect the
on between 
mortality and
es.  Also, alb
n added beca
increase in ri
sion of CKD
evels of albu

ndent of eGF
on to add alb
nuria is conti
arbitrary. 

the age of 4
ked in diabeti
d in patients

f albuminuria
icans, and th
t because 
cardiovascu

n manifest 
cularly true f

ular filtration
h controversy
ated GFR 
the elderly 
o diagnose C
3m2, becaus
ng these 
ply represent
s consistent 

ombination, 
y studies tha
both a high

imated GFR
mated GFR w

rical perspec
ular disease w
ame situatio

DOQI 2002 
blished, stag
o 59 mL/min

ubdivided int
b to more 

e continuous
lower GFR 
d adverse kid

buminuria sta
ause of the 
isk for morta

D, and ESRD
uminuria, 

FR. Predictiv
buminuria 
inuous, the 

0 
ic 

s 
a is 
hose 

ular 

for 
n rate.  
y 

CKD 
se 

t a 

at 
er 

R do 
would 
ctive, 
was 

on 

ge 3 
n per 
to 

s 
and 
dney 
aging 

ality, 
D at 

ve 



CLINIC
 
CKD an
 
It is well 
general p
studies h
advancin
found tha
markedly
ml/min/1
(eGFR >
 

                 
 
Among o
associatio
eGFRCYS

primarily
cohorts c
investiga
risk for a
counterp
with incr
greater th
provide i
associate
the gener
 
Risk of E
 
The incid
decreases
linear and
to exceed

CAL SIGNIF

d Mortality

established 
population an
ave noted an

ng age.  Few 
at the relativ
y with age, a
1.73m2 was n
 60 ml/min/

         O’ Hare 

octogenarian
on between 
S, where the 
y present in t
conducted by
ators evaluate
all-cause and
arts greater t

reased hazard
han or equal 
information 
ed with incre
ral populatio

ESRD amon

dence of end
s.  Mortality
d far less dra
d that of ESR

FICANCE O

y among Old

that reduced
nd the risk in
n attenuation
studies that 

ve risk for de
and creatinin
not associate
1.73m2) amo

AM et al. JASN

ns in Cardiov
estimated G
relationship
the lowest qu
y the Chroni
ed the assoc

d cardiovascu
than or equa
ds for all-cau
to 65 years 
in older age 

eased mortali
on.  

ng the elder

d stage renal 
y rates also in
amatic.  Am
RD at most l

OF CKD IN

der Adults

d GFR is ass
ncreases exp
n of the prog
compared m

eath associate
ne-based estim
ed with an in
ong those old

 
N 2006 

vascular Hea
FRCR and all
 was U-shap
uintile.(16) I
c Kidney Di
iation betwe
ular mortalit
al to 65 years
use mortality
of age. Thes
groups.  Hig
ity in prior s

ly  

disease (ES
ncrease with
ong elderly 
levels of esti

7 

N THE ELD

sociated with
ponentially w
gnostic impor
mortality risk
ed with each
mated GFR 

ncreased risk
der than 65 a

alth Study (C
l-cause mort

ped for eGFR
In contrast, i
isease Progn
een eGFR les
ty among adu
s of age(17).
y among ind
se studies str
gher levels o
studies of old

RD) increas
h falling estim
it is importa
imated GFR,

DERLY 

h mortality, l
with decline 
rtance of kid
k associated 
h level of kid
of 50 to 59 m

k of death com
and 75 years

CHS) All Sta
tality differe
RCR, while fo
in a meta-an
nosis Consor
ss than 60m
ults less than
. Reduced es
dividuals less
ratified at an
of albuminur
der adults w

ses exponent
mated GFR, 
ant to recogn
, whereas in

largely cardi
in estimated

dney functio
with CKD a

dney functio
ml/min/1.73
mpared to th
s of age, resp

ars participan
ed from that 
or cystatin C

nalysis of gen
rtium (CKD-
l/min/1.73 m
n 65 years o
stimated GFR
s than 65 ye

n age of 65 y
ria have been
ith diabetes 

tially as estim
but this incr

nize that risk
n younger pat

iovascular in
d GFR.  Seve
on with 
across all age
on decreased
3m2 and 45–5
he referent g
pectively.(1;

nts, the 
observed wi

C the risk wa
neral popula
-PC), 
m2 and incre
f age and the
R was assoc
ars of age an

years and did
n reported to
mellitus and

mated GFR 
rease is more

k for death te
tients, risk f

n the 
eral 

es, 
d 
59 

group 
; 15)  

ith 
as 
ation 

eased 
eir 

ciated 
nd 
d not 
o be 
d in 

e 
ends 
for 



ESRD m

each pati
considera
 

Concurr

Age-spec
concurren
hyperpar
In both st
GFR leve
patients i
associate
temporal
 
Hyperte

Among N
for a high
with a BP
associate
data from
increasin
relationsh
hyperten
to 2008),
percent),
blood pre
major ris

may exceed th

ient’s relativ
ation when i

rent CKD C

cific (<60, 6
nt CKD com

rathyroidism
tudies, highe
els for all ag
is not benign
ed with CKD
l association

nsion in the

NHANES III
h BP, there w
P of 120 – 1
ed with a sys
m the Kidney
ng age, there 
hip between
sive older pa
, older patien
 more likely
essure contro
sk factor for 

hat of death 

ve risk for ea
t comes to p

Complication

0–69, 70–79
mplications (

m and hyperte
er prevalenc

ge groups.(19
n and puts pe

D; however, b
s could not b

e elderly 

I (1988–199
was a J-shap
59/80-99 mm

stolic BP <12
y Early Evalu
is an increa
 BP and CK
atients when
nts were mor

y to be treate
ol (64 versus
all major asp

at relatively 

ach of these c
planning for 

ns among O

9, and ≥ 80 y
anemia, acid
ension) amon
e of the met
9) These stud
eople at incr
both studies 
be assessed.

94) subjects a
ped relationsh
mHg had the
20/80 mmHg
uation Progr
se in the pre

KD in the eld
n compared w
re likely to b
d (80 versus
s 82 percent)
pects of card

8 

higher level

competing o
future care n

Older Adults

years) associ
dosis, hyperp
ng NHANES
abolic comp
dies suggest
eased risk fo
were limited

aged >60 ye
hip between
e lowest CKD
g and a systo
ram (KEEP)
evalence and
erly.  With r
with younge
be aware of t
s 50 percent)
). It is well k
diovascular d

ls of estimat

outcomes nee
needs.   

s 

iations betwe
phosphatemi
S and VA pa

plications wa
t that reduced
or the metab
d by a cross-

ars of age, e
n BP and CK

KD prevalenc
olic BP >160
), as well as N
d severity of 
respect to the
r patients (1
their hyperte
) and once tr
known that h
disease, incl

ted GFR. (18

eds to be tak

een estimate
ia, hypoalbu
articipants w
as found at lo
d kidney fun

bolic complic
-sectional de

either treated
KD prevalenc
ce, with a hig
0/100 mmHg
NHANES, i
CKD, confir
e characteris
8 to 39 year

ension (84 v
reated, less li
hypertension
luding coron

8) Understan

ken into 

ed GFR and 
uminemia, 
were examine
ower estima
nction in old
cations typic
esign and 

d or not treat
ce. Thus, per
gher prevale
g.  Analyses
ndicate that 
rming the st
stics in 
rs of age in 2
ersus 66 
ikely to achi

n in the aged
nary ischemic

nding 

six 

ed.   
ated 
der 
cally 

ted 
rsons 
nce 

s of 
with 

trong 

2007 

ieve 
d is a 
c 



events, h
with agin
years, the
then decr
begins to
diastolic 
pressure 
 
A 2009 C
years of a
or a BP-l
0.97) and
due to a r
reduction
reduction
 
There is 
be drawn

 
HYVET-
prevalenc
had treat-
target of 
(JATOS 
predicted
 
While thi
about the
“Tailor B
co-morbi
adverse e
kidney fu
note that 
because o
All antih
postprand
patients w
120mmH
elderly p
 

heart failure, 
ng, systolic p
en rises prog
reases so tha
o markedly ri

pressure up 
after 60 yea

Cochrane rev
age in which
lowering age
d total cardio
reduction in 
n in total car
n in total mo

little evidenc
n from BP stu

-eligible pati
ce of baselin
-to-target de
lower than 1
and VALISH

d and only ab

is confirms t
e optimal BP
BP treatment
idities and ot
events relate
unction, orth
the pharmac

of reduced G
ypertensive 
dial hypoten
without diab

Hg is likely to
atients and t

peripheral v
pressure in a
gressively, w
at pulse press
ise after age
to only age 
rs.   

view that inc
h subjects wi
ent found tha
ovascular mo
the incidenc

rdiovascular 
ortality.   

ce specific to
udies in elde

ients were ge
ne cardiovasc
esign trials fa
140 mm Hg 
H).  In both 
bout 15% of

there is bene
P that should
t regimens in
ther therapie
d to BP trea

hostatic hypo
cology and p

GFR, but also
drugs may p

nsion, syncop
betes or signi
o provide im
those with C

vascular dise
adults remain
whereas diast
sure (systoli
 50 years. Fu
40 years, by

cluded 15 stu
ith a BP >14
at treatment 
ortality and m
ce of stroke.
mortality an

o the elderly
erly populati

enerally hea
cular disease
ailed to show
compared w
studies, few

f subjects had

efit in treatin
d be achieved
n elderly pat
es, with grad
atment, inclu
otension and
pharmacodyn
o due to cha
predispose th
pe, and falls
ificant protei

mportant evid
CKD.   

9 

ease, and stro
ns relatively 
tolic pressur
c minus dias
urthermore t
y systolic pre

udies RCTs 
40mm/90 mm
reduced tota
morbidity (R
(20)  In very

nd morbidity

y with known
ions not spec

althier than th
e was low at
w any benefi
with SBP targ
wer efficacy o

d existing ca

ng hypertens
d.  The recen
ients with C

dual escalatio
uding electro
d drug side ef
namics of B

anges in hepa
he elderly pa
. SPRINT- a
inuria to a sy
dence to guid

oke.  Several
constant up 

re rises progr
stolic), whic
the coronary
essure betwe

and approxim
mHg at base
al mortality (
RR 0.72; 95%
y elderly pat
y was similar

n CKD, alth
cifically cho

CK
ant
car
eld
stu
On

he general v
t only 12%. T
it in treating 
gets lower th
outcome eve
ardiovascula

ion in the el
nt KDIGO 2

CKD ND by c
on of treatm
lyte disorder
ffects”(Not G
P drugs chan
atic function
atient to sym
an ongoing c
ystolic BP o
de BP mana

l studies hav
 to approxim
ressively to 

ch is constan
y risk was be
een 40-60 ye

mately 24,0
eline received
(RR 0.90; 95
% CI 0.68–0
ients ≥ 80 ye
r; however, t

hough some i
osen for the p

KD.  An effec
tihypertensiv
rdiovascular
derly in four
udies is show
ne important

very old popu
Two studies
elderly patie

han 150 and 
ents occurred
ar disease.   

lderly, there 
012 guidelin
carefully con

ment and clos
rs, acute det
Graded).  It 
nge with age

n, and volum
mptomatic or
clinical trial 
of <140mmH
agement as it

ve shown tha
mately age 40
age 50 years

nt to age 40 y
est predicted
ears, and by 

00 subjects >
d either plac
5% CI 0.84–

0.77), particu
ears the 
there was no

inferences m
presence of 
ct of 
ve treatment
r outcomes in
r major clinic
wn in the tab
t caveat is th

ulation and 
s that were th
ents to an SB
160 mm Hg

d than were 

is uncertaint
nes recomme
nsidering ag

se attention t
terioration in
is important
e, mainly 

me of distribu
rthostatic and
randomizing

Hg or < 
t contains bo

at 
0 
s, 
years, 
d by 

pulse 

>60 
cebo 
–
ularly 

o 

might 

t on 
n the 
cal 

ble.   
hat  

hat 
BP 
g 

ty 
ends 

ge, 
to 
n 
t to 

ution.  
d 
g 

oth 



Acute ki
 
Several e
there is a
analyzed
incidence
criteria, r
years.  H
members
Californi
most dram
age relate
decreased
ii) comor
heart fail
acute stre
 
Acute kid
short-term
setting, d
mortality

condition
therapeut
preventiv

idney injury

epidemiologi
age-dependen
d 16,784 pati
e of AKI wa
respectively.

Hsu et al. note
s of a large in
ia that the in
matic in pati
ed structural
d glomerular
rbid conditio
lure; and iii) 
ess and more

dney injury i
m mortality 
definition of 
y associated w

ns, prognosis
tic options fo
ve strategies 

y in the elde

ical studies h
nt relationsh
ents during t

as found to ra
.(21) The me
ed that the in
ntegrated he
cidence of A
ients aged >
l and functio
r filtration ra

ons that may
increased su

e likely to de

is associated
for elderly p
AKI, and sp
with AKI ha

s for meanin
for AKI and t

be used whe

erly   

have noted t
hip between A
the initial 48
ange betwee
ean age was 
ncidence of n
ealth care del
AKI had incr
80 years.(22

onal alteratio
ate, impaired

y facilitate A
usceptibility
evelop clinic

d with signif
patients with
pecific age cu
ave declined

m
AKI
effe
CKD
how
rela

The
and 
no d
supp
dial
supp
shou

ngful recover
the significa
enever possi

10 

that elderly s
AKI and old
8 hours of th
en 28.5 and 3

63 years, an
non-dialysis
livery system
reased from 
2)  Factors pr
ons resulting 
d renal auto 
KI such as  r

y to drug toxi
cally relevan

ficant morbid
h AKI ranges
utoffs.  Two

d over time e
degree of co

mortality is in
I is diluted w

ects of other
D and ESRD

wever; wheth
ated to residu

e mainstay of
prevention.

different from
port inferior
lysis.  Howe
port modalit
uld include a
ry, and quali
ant impact of
ible.   

subjects are a
der age.  In s
heir intensive
35.5% when
nd 25% of pa
s and dialysis
m –Kaiser Pe
1996 to 200
redisposing 
in reduction
regulation, d
renovascular
icity.  Thus o

nt AKI.   

dity, mortali
s from 15%-
o studies hav
ven in the el
o-morbidity.
ncreased afte
with aging as
competing c

D is increase
her this relati
ual confound

f AKI mana
  The treatm
m other age 
r outcomes in
ever, decision
ties such as r
a careful ass
ity-of-life iss
f AKI on out

at increased 
study by Joan
e care unit st

n applying A
atients were 
s-requiring A
ermanente o

03, and this in
the elderly t

n in function
defective flu

ar disease and
older adults 

ity and health
-40% depend
ve noted that
lderly despit
.(23)  Long t
er AKI thou
s a result of 
co-morbiditi
ed after AKI 
ionship is tru
ding remains

gement is ea
ment of AKI i

groups as li
n elderly pat
ns to pursuit
renal replace
sessment of c
sues.  Given
tcomes, it is

risk of AKI
nnidis et al. 
tay.  The 
KIN and RIF
older than 7

AKI among 
of Northern 
ncrease was
to AKI inclu
nal renal rese
uid homeosta
d congestive
are vulnerab

h care costs.
ding on the 
t in-hospital 
te an increas
term risk of 

ugh the impac
the cumulat

ies.  The risk
in the elderl

uly causal, o
s unclear.(23

arly diagnosi
in the elderly
terature doe
tients requiri
t aggressive 
ement therap
comorbid 

n the limited 
 imperative 

I and 

FLE 
75 

 
ude i) 
erve, 
asis 
e 
ble to 

.  The 

se in 

ct of 
ive 

k of 
ly, 
or 
3)  

is 
y is 
s not 
ing 

py 

that 



MANAG

Evidence
results of
benefits a
difficult t
populatio
managem
electrolyt
hyperpho
as anorex
bone dise

Drug lev
function,
normal a
pose grea
drug reac
medicatio
data rega

GEMENT O

e for interven
f clinical tria
and harms o
to extrapolat
ons of older 
ment of CKD
te balance, s
osphatemia, 
xia, nausea, v
ease.  

els in older a
, or by altere
nd protein b
ater risks to t
ctions.  Clini
ons, but ofte

arding safety

OF CKD  

ntions recom
als that did n
f many reco
te available 
adults if ther

D does not va
such as volum
as well as ab
vomiting, fa

adults with C
ed renal meta
binding and b
those with im
ical trials pro
en exclude ol
y profiles of c

mmended in c
not enroll a r
mmended in
evidence fro
re are system
ary based on
me overload
bnormalities
atigue, hyper

CKD can be 
abolism.  In 
bioavailabili
mpaired kidn
ovide guidan
lder adults o
commonly u

11 

clinical prac
epresentativ

nterventions 
om younger t
matic differe
n age and inc
d, hyperkalem
s related to h
rtension, ane

affected by 
many CKD 
ty of metabo
ney function
nce for the in
or those with
used medicat

ctice guidelin
ve sample of 

are unknow
trial populat

ences betwee
cludes treatm
mia, metabol
hormonal or 
emia, malnut

decreased f
patients, ser

olites must b
n because of 
nitial approv

h impaired ki
tions in this 

nes are often
f older adults
wn in older ad
tions to real-
en these popu
ment of disor
lic acidosis, 
systemic dy
trition, hyper

filtration, imp
rum albumin
be considered
f impaired cle
val and indic
idney functio
population a

n based on th
s.  Thus the 
dults.  It can
-world 
ulations.  Th
rders of fluid
and 
sfunction, su
rlipidemia, a

paired tubul
n is lower tha
d.  This may
earance or d

cations for 
on, so reliab
are limited.

 

he 

n be 

he 
d and 

uch 
and 

ar 
an 
y 
drug–

ble 



Clinical p
to provid
stratify th
comorbid
benefit ra
between 
beneficia
CKD by 
condition
recomme
guideline
diseases,
treatment
clusters o

 

In an old
pharmaco
interactio
guideline
 
Recently
emphasiz
older adu
aging, so
prioritize
such as q
approach
treatment
recomme
result in 
need to b
incorpora

practice guid
de a simplifie
heir recomm
d illnesses, o
atio.  Older i
what might 

al for an indi
using diseas

ns in this pat
endations.  B
es may be ha
 rectangles o
t of (A) hype
of common c

der patient w
ologic and n
ons and com
es were follo

y there has be
zes on modif
ults with CK
ocial, psycho
ed for examp
quality of life
h the disease
t plans and h
endations are
diverse treat

become skille
ate these into

delines prese
ed model to 

mendations fo
or do not spe
individuals g
be recomme

ividual patien
se-oriented m
tient populat
Boyd et al pr
armful in old
outcomes, an
ertension (H
comorbid co

ith a fairly s
nonpharmaco

mpeting treatm
owed. 

een a focus o
fiable outcom

KD in whom 
ological, and 
ple survival m
e, functional
-specific dia
how they get
e aligned wit
tment plans f
ed in the art 
o treatment s

ent standardi
guide manag

or older vers
ecifically stat
generally hav
ended in clin
nt.  Clinician

models of ca
tion, compet
ovided a hyp

der adults wi
nd rounded r

HTN) withou
onditions as w

tandard set o
ologic treatm
ment prioriti

on individua
mes that mat
there is a co
other factor

may be of le
l status, pain
agnoses and 
t incorporate
th preferenc
for older adu
and science

strategies.  H

12 

ized and evid
gement on si
sus younger 
te the expect
ve more than

nical practice
ns can find i

are because o
ing health pr
pothetical ca
ith complex 
rectangles tre
ut CKD; (E) 
well as geria

of comorbid
ment regimen
ies that woul

alized patient
tter to patien

omplex interp
rs.   By this a
ess importanc
n control, and
managemen
ed depends o
es and goals
ults with sim

e of eliciting 
Heterogeneit

dence-based
ingle disease
adults, do no
ted time fram
n one diseas
e guidelines 
it challengin
of prevalence
riorities and
ase to illustra
comorbidity
eatments. Di
CKD in olde

atric syndrom

dities, these a
n with multip
ld result if al

t-centered m
nts.  This ma
play between
approach, pa
ce to older a
d independen

nt are incorpo
on the extent
s of patients.
milar stages o

patient goal
ty in treatme

d approach c
e.  Most guid
ot consider b
me for a favo
e process.  T
and what m

ng to manage
e of complex

d conflicting 
ate how dise
y(24). Circle
isease mode
er patients, i
mes. 

authors mode
ple potential
ll relevant pr

models of car
ay be more a
n pathologic
atient prefere
adults than o
nce.  With p
orated into in
t to which di
.  Thus this a
of CKD.  Ne
ls and prefer
ent goals may

are with the 
delines do n
burden of 
orable risk-

There is ofte
might be most
e individuals
x comorbid 
treatment 

ease-based 
es indicate 
els show 
incorporating

eled the one
l drug 
ractice 

re which 
appropriate in
c processes, 
ences are 

other outcom
patient-cente
ndividualize
isease-based
approach can
ephrologists 
rences and th
y make it 

goal 
not 

n rift 
t 
s with 

g 

erous 

n 

mes, 
red 

ed 
d 
n 
will 

hen 



difficult t
patient-c
outcomes
 
Renal re

Both the 
>75 year
This has 
people to
aggressiv
79, 80 to
respectiv
ages, hig
most com
choose p
underutil
offers sev
family’s 
hemodyn
patients w
study sug
cognitive
term Dia
in PD vs 
dialysis p
 
The risks
functiona
benefit.  
on dialys
analysis o
care clini
care"--wh
symptom

to evaluate t
entered care
s that matter

eplacement t

incidence an
rs of age initi
to do with s

o live long en
ve medical c
 84, 85 to 89

vely; howeve
ghlighting the
mmonly used
eritoneal dia
lized in the U
veral potenti
lifestyle, avo

namic and flu
who often co
ggests that P
e and functio
lysis in the E
HD patients

patients, QO

s attendant to
al status or c
The degree o

sis than age a
of 129 patien
ic.  They com
hich involve

ms with blood

the effectiven
e in treatmen
r most to pat

therapy in t

nd prevalenc
iating dialys
everal factor
nough to dev
are late in li

9, and ≥90 y
er, considera
e limitations
d treatment f
alysis for a h
US in genera
ial advantage
oids the need
uid status as
omment on f

PD may be pr
onal ability t
Elderly) trial
s over 65.  O

OL was simila

o dialysis ma
comorbid con
of co-morbid
alone.  In stu
nts > 75 yea
mpared patie
ed the decisio
d pressure co

ness of care
nt decisions a
tients. 

the elderly 

ce of ESRD 
sis has grown
rs, including
velop advanc
fe.  Median 
ears is 1.7 y

able heteroge
s of using ag
for older pati
host of reason
al. Peritoneal
es in older p
d for transpo

ssociated wit
feeling ‘wash
referable to 
o perform P
l out of the U

Overall, in tw
ar, if not bet

ay be amplif
nditions, and
dity a patien
udy by Murt
ars of age wh
ents who cho
on to NOT b
ontrol, diet, 

13 

but more stu
and to determ

are higher in
n substantial
g improveme
ced CKD, bu
survival afte
ears, 1.3 yea
eneity in surv
e alone to pr
ients with E
ns, not the le
l dialysis is a

people, less d
ort and furth
th hemodialy
hed out’ afte
HD in the el
D.  The BOL

UK looked a
wo closely m
tter, in those

fied in the ol
d therefore, d
nt has is a mu
agh et al, the

ho were refer
ose dialysis w
begin dialysi
etc.   

udies are nee
mine how th

n older subje
lly in the U.S
ents in medic
ut also an in
er dialysis in
ars, 0.9 years
vival exists 
redict outcom
SRD.  Patien
east of which
a continuous
disruptive fo
hermore, the 
ysis are often
er a dialysis 
lderly, at lea
LDE (Broad

at health-rela
matched demo

 on PD. 

lder patient a
dialysis may
uch better pr
e investigato
rred to a mu
with those w
is but rather 

eded to eval
hese approach

ects.  The rat
S. over the p
cal technolo

ncreasing exp
nitiation for a
s, and 0.6 ye
among patie
mes.  In-cen
nts over 65 t
h is peritone
s home-base

or a patient’s
rapid chang
n poorly tole
session.  Ho

ast for those 
dening Outco
ated quality o
ographic gro

and patients 
y confer little
redictor of h
ors performe
ulti-disciplina
who chose "c

attempting t

luate the role
hes impact 

te of patient
past two deca
gy enabling 
pectation for
adults ages 7
ears, 
ents of simila
nter dialysis i
tend not to 
eal dialysis is
ed therapy, w
s and their 
ges in 
erated by old
owever, a rec
with the 

omes for Lon
of life measu
oups of older

with impair
e to no survi

how they will
ed a retrospe
ary pre-dialy
conservative
to control th

 

e of 

ts 
ades.  

r 
75 to 

ar 
is the 

s 
which 

der 
cent 

ng-
ures 
r 

red 
ival 
l do 

ective 
ysis 
e 
heir 



14 

One- and two-year survival rates were 84% and 76% in the dialysis group and 68% and 47% in 
the conservative group, respectively, with significantly different cumulative survival.  However, 
this survival advantage was lost in those patients with high comorbidity scores, especially when 
the comorbidity included ischaemic heart disease.(25)  Patients >75 years of age with Stage V 
CKD and underlying ischemic heart disease should know that their likelihood of dying with or 
without dialysis is virtually the same.     
 
Rates of dialysis withdrawal are highest among the oldest patients, raising the possibility that the 
standard content of informed consent for dialysis warrants an age-sensitive approach and should 
include presentation of risks, benefits, and burdens associated with dialysis, age-specific 
estimates of prognosis with and without dialysis, and potential for loss of independence and 
decline in functional status with initiation of dialysis.  A systematic approach to advance care 
planning for patients nearing ESRD and the integration of shared decision making into medical 
care is espoused in the Renal Physicians Association guideline.(26)  
Transplantation should be considered in the management of elderly patients with ESRD because 
studies have clearly shown that the elderly recipient benefits from renal transplantation by a 
significant reduction in mortality (41%) compared with wait-listed ESRD patients.  One study 
showed that kidney transplantation was cost effective for patients greater than age 65, but that 
the attractiveness of transplantation declined as waiting time increased.  The expanded criteria 
donor (ECD) list shortens waiting times at the cost of a higher risk of allograft loss. For older 
patients, the benefit of an ECD kidney appears to outweigh the risks and thus is a common 
among older transplant recipients. 
 
SUMMARY 
 
The fastest growing group of people in the United States who have impaired kidney function is 
the oldest age group.  The presence of CKD identifies a higher risk state in the elderly 
population, with increased risk for multiple adverse outcomes, including death, cardiovascular 
disease, cognitive impairment, and kidney failure.  Age and stage of kidney disease seem to 
modify prognosis with elderly more likely to die than progress to ESRD as compared with a 
younger cohort. Moreover, the incidence of death at all stages of kidney disease was higher in 
the elderly as compared with the younger cohort.  Future studies that explore novel therapeutic 
approaches to reduce CVD and mortality among those with reduced kidney function are needed 
in the elderly.   
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