DID 6OD EXIST WHEN YOU WERE
YOUNG GRANDFATHER?
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The Kidney in Aging




The changes that occur in
the k‘%’i;c:lnev with aging is
OF THE MOST DRAMATIC
OF ANY ORCGAN SYSTEM.



Aqe related charges in
iidhney structure and
function

o At age 2 GFR abt adultk level. Reamins
at 140 mal /min/1.73 msq until age 40

o Then declines by on average ¥ ml/
min/msq per decade



This age related decline
s accelerated bjz

1l Svs&emia hvper%@.msiov\

2. Diabekes

3. Lead exposure

s Atherosclerobic vascular Aisease

6. Male gender




ImParE&vx&!

o The reduction in creatinine clearance is
atcompamieci bj reduced ci&ii.v urinary
creakinine excrebion due to reduced muscle
MaSS.

o That means the relationship bebween s-creak
and CrCl changes

o S—Crealk remains stable but GFR declines

o That means your GFR can be sigmbf&camﬂv
reduced bub the s-creak remains normal



elrr(K

o Cockeroft-Graull formula tales aqge
into consideration

o MDRD formula was validated in
subjects between 1¥-70 years.

o RBest method i eidertj skill
conkroversial



Proteinuria

o Microalbuminuria and overt
va&emmm nereases wikth advanced
age in absence of diabetes,
hjp@.‘rﬁemsmm or elevated sCr.



Renal blood flow

o Renal blood flow declines bj 10%
per decade after age 40

o Most profound in renal corbex

o Redistribution from cortex to
medulla



Renal mwass

o Renal mass increase from §0q ab birth,
to 400q at age 40,

o Then declines to < 300q ot age 90
o This correlaktes with the reduckion i BSA

o This Lloss W mass is corkical and
medulla is mosﬂj spared



&rlowerular
number

o Crlomerular number decrease
@ Size change controversial
o Shape changes with decreased lobulaktion

o GBM underqoes folding and thickening,
then condenses into hyaline material
with glomerular tuft collapse



o Deqgeneration of cortical gqlomeruli
results in atrophy of efferent and
afferent arterioles with global
sclerosis

o In IXM, glomerular tuft sclerosis
leads to formation of direct
channels between afferent and
efferent arterioles - aglomerular
arterioles



Sclerosed
qlomeruli

o Increases with age but ot variable
rate

0 < §% age 49, up to 30% age ¥O



Reasons for reduction in GFR:

1. Reduced glomerular Llobulation - reduce surface area
for filkrakion

2. Increased glomerular sclerosis - also reduce surface
area

3. Increase in Tubulointerstitial fibrosis

4, CVS hemmdvmamm changes: h[aE Reduced cardiac
ou&gu&

5. Increased cellular oxidakive skress cause ET cell
dfjs{:uwc&om




rlomerulosclerosis/ ercw&emuri;a |

Abtherosclerosis oo ijerEev\smv\

Im Paired Vascular/cardiac
Anglogenesis ijerﬁrophv
Grlucose
ET-1
AT11

Superoxi,cie aniLon

P T R s eI

‘Pros&a&jﬂtiv\



Aqge related alterations in
fHuid and atea%rotvﬁe
homeostasis

o No age- specific changes

o Aged however more prone ko
disturbed urea and ereakinine and
electrolyte abnormalities when ill

o Aged kidhney can maintain normal

levels in health but fail to compensate
during illness.



Disorders of
SODIUM bﬁtﬁ@'\ﬂ@.

o The normal aged Lfidmev can ad just
&pgroyrm&ety i low/high s-Na states buk
response Eimme Ls imyaired

o Renal response to di@.&&!’j Na reskriction
is blunbed due to blunked reabsor[ﬂﬁom
i ascending Limb of Lloop of Henle.

o Proximal Na handling intact



Elderly patient therefore
more prone to sodium
wasting and kv[vomaﬁremm



Kenal response to
sodium Load

o Slugqgish
o Reduced wnakriuresis

o Augmented response to AT11 with
greater fall in renal p@.rafuswm, &mpmred
natriuresis and augmented kaliuresis,

o Alkered response to all vasocackive
mediabtors



ijmmaﬁremia

o Mosk commomn etec&roi.v&e disorder U
etc&eﬂv

o 1/4 of all kaspi&&uz@d patients



Causes of hyponatremia in elderly:

1. Decreased abdi&v to excrebte free water

2. Water intoxication in setting of diuretic
therapy

3. Over secretion of AVP

4- vaervotemw hvpoma&re_mm due to CCF

o An&idepressan&s, NSAIDS ekbe.




vaermaﬁremm:

o Especially frail + institutionalized

o Failure to recognize thirst



Pokassium balance:

o Reduced Ekokal bociv Fo&&ssium - 20%

8 Due to: reduced muscle mass, altered
cell wmembranes, nubritional
deficiency, inability of kidney to
conserve Fw&&ssmw\



ijaw’ammm

o 11% of etd&riv at OPD

@ Diurekic %herapj



vaeﬂfatemm

a Not commwon

o But more prone to high K+ due to
NSAIDS, K-supplements and TMX-S,
ACE-inh, AKB, Spirimatac:&ame



Acid-base

o Decrease in s-bicarb with age

o Reduced ab&ti&v to excrete acid load
o ko reduced Mephram number



Ca+, P04+ and Mg+

o S-Ca, P04, i-Ca, Mg and PTH remain
normal

o Temdema:j ko si.i,ghﬂv higher PTH



Ca+ metabolism is
s&gmbﬁcamﬂv imp&irea{:

o Reduced inktestinal Ca absorp&i;on

o Reduced renal 1atpk&wkjdr0xvtase
&&EEVE%vj

o Reduced 1,28(0H)2ViED3 activiby

o Reduced inbkeskinal &dap%aﬁiom to
die%&rj Ca~-reskrickion



Low Vib=D levels commomn
i frail elderly:

o Lack of sun exposure

o Dietary deficiency

o Impaired conversion to calcitriol
o Changes in &GH and ILGF-1

o Renal Ca &bsorg%iom remaiing
umakab»\g@.d



‘Pkospha&az

o Reduced renal tubular re&bsorp&mn of PO4
o Decreased intestinal P04 absorption

) Impaired renal m:'kap&o&iom to die&ar:j P04
restriction

o Little effect in serum levels

o Mg levels do not change



Kidvxev disease U
eidertv:

o Little threat to well-being

8 §0% of normal is adequate to sustain
good renal health

o Acquireci w‘idmej disease can accelerake
nakural decline in GFR

o Incidence of primary kidney disease same
as for young - spectrum of disease differ



o Nephrotic syndrome: membranous,
proti{eraﬁve and RPGN, FSG&S

o Substantial proportion of minimal change
o Nephritic syndrome: RPGN

o Seaomd&rv wadmefj disease increases wikh
age: hp&, DM, CCF ekc

o Vasculikis and dépos&mv\ disease:

o\mvmid, Light chain d@.[p@si&, ﬂfibritta\r:ﬁ
N



AKI @.Lcierij :

o Enhanced suwep&biu&v to AKI
se&av\d&rv to: septic shock, volume
depletion, nephrotoxins, obstructive
causes.

o N@.Phroﬁaxia COUSES VOTE COMMOIN
Ehawn shocle associlabed AKI: amino-
glycosides, NSAIDS, ACE-inhibitors



) Etc&ertv more prone to pre-renal
failure: reduced sodium intake,
diuretic use, salk wasting

( Prad&speseci to c’k@.hjdraﬁom)

@ More prone o conkrast induced
Me[phropaﬁhj due ko volume depte&ed
stake

@ More pronhe to complications and
toxicity of drugs and procedures



DIAGNQGSIS % OF BIOYSY
Pauci-immuhne &N 31.2
AIN 1¥.6
ATN + M@.Pkf(}&iﬁ 7.6
Atherocemboli 7.1
ATN necrosis alone 67
Light chain cast 59
Post-infectious &GN 5.8
Anti-GBM &GN 4.0
I9AN H=-S + purpura 3.6
Nown-diagnostic 29




CKD i @.Lcl@.ri:j

o Prevalence highest in older age
groups

o More elderly with ESRD enter dialysis
every year esp after aqge 75

o In addition to direct burden of CKD
ESRD ab 76 increases risk of death 3
fold



RO=39 4-0-59 £E0-69 »70

Prevalence of CKD by age group
bebween 199%-1994 and 1999-2004-



o Elderly less Likely to be transplanted
o Significant impact on health budqet

o More Likely to die of CVS disease
than progress to ESRD: CKD 2% risk
of death in 1 year compared to 26%
without CKD

o Agqressive management of risk
factors and CVS disease
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"I'm sure if | moved to a fresh water environment,
my hypertension would abate."

Hypertension
@.i.d@.rlv



Older p&%ien&s have unique needs and
co-morbid conditions that malee
selection of appropriate medication
E,mparhv&

Minimize side effects
Minimize cost

Poor aomgtiamae



The elderly are more
prone to sicz@. effects of
Ereabment and this has ko
be lept in mind



INC VII

o ‘Pro-per Ee&knique nfcwr MeEAsSurivng
blood pressure

o Provide written and verbal feedback



Whv Ereak HP%

o Decreased skrolke 38-40%
o decreased MI 20-28%

o decreased CCF §0%



roal

o ¢ 14-0/90

8 < 130/%0 in diabetes or renal
disease

o < 160 systolic for ISH

@ Over §0 yrs - control of systolic
more inmportant



Treabkmenkt

o Lifestyle modifications 4-6 months

o 1f BP 20mmHq above systolic goal or
diastolic 1ommHq above diastolic -
start with drug therapy initially

o Initial drug - Thiazide diuretic
(Adiuretic, ACE/ARB, long acting CCB)



Thiazides

o 6RE — SOmyg

o Remember hypoK+, HypoNa+, hyperuricemia,
hyperglycemia

o Low dose and reptace K+ hetys ko prevet«&
k-jpergbjtemm

o Renal failure, pancreatitis

o Mowniktor s=K+ and creatinine once or kwice per
year

o Chlorthalidone superior to HCTZ



2ind Lline Rx based on co-
morbidity

Medicakion Cawmorbidiﬁv Avoid with
Thiazide 1sk Lline for all Gmu&) thONQ*‘
CCB CAD, DM Heart Blocik
ACE =ab FQSE,‘ME S Angioedema
DM, CK+ |
ARB CHF, DM, CRF Angiloedema

Beba Bloclker

CAD, Fws% MI, CHF,
DM

Asthwa, heart
block

Aldosterone
an&agmmis&

CHF, Fws& MI

vaerwod.amia




START LOW and &0 SLO but G0

This will help avold side effects and
ensure compliance

Mosk will eveh&u&i.i.v require skandard
doses

One month nfo»i.tow*up intervals till qoal
reached then 3-6 monthly



ISH

o Enough data to jus&ﬂfv systolic BY »
160

o Bebween 140 and 159 c{epes«ds oOn
ﬁammorbid&j

o Related to larqge vessel stiffness

o Dlastolic relaked i nereased small
vessel resisktance



Oldest of old:

o HYVET trial

o Patients » ¥0 with systolic > 160

o Tarqget < 180/%0

o Indapamide +\- perindopril

o 21% reduction in mortality - mainly stroke
o 64% reduction in CCF

o Few adverse evenks



Widened Pu,tse pressure:

o Independent risk for CV events

o lommHqg ncrease causes 24-% increase
i strolkke and 32% i CHF

o THE LOWER THE DIASTOLIC, THE
HIGHER THE RISK

o Diuretics Lower Fsutsa pressure

o Beta-blockkers inerease pu,i.se pressure



"oy J
P EMO\LL‘j ,
@ Minimize Fmi.v[vharma&v
o Sim!ﬂe Ereabmwenkt F.'i.am
o Inexpensive drugs

o Educakte and empower pa&iﬁmﬁs

o Team am&roa&k - Fhavma&&s& nurse
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