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CHANGES WITH AGE IN THE EENAL FUNCTION
IN ADULT MEN

I. CrEaraxce oF vres. [ AMOUNT OF UREA NITROGEN IN THE BLOOD.
IIT. ClomMUCENTHATING ABILITY OF THE KIDNEYS

WILLIAM HALL LEWIS, Jr, svp ALF 8, ALVING
From the Hospital of the Rockefeller Insiitute for Medical Regearch, N, ¥,

Heceived for publication March 23, 1836

Three functions of the kKidneys have been known to exhibit variations
in normal individuale; I, the ability of the kidneye to remove urea from
the blood; II, the amount of urea or wrea nitrogen present in the blood;
I11, the ability of the kidneys to concentrate urine, as exhibited by the
specific gravity.

Varations in the clearance of urea may depend on the velume of urine
(1, 2), on the size of the body (1, 3), on posture and exercise (4), on unusual
diet (5), on drugs (6), and on the presence of disesse (7, 8, 9).  The smount
of ures nitrogen in the blood differs in young normal people (10) and in
people with renal dizesse (7, 8,11, 12, 13).  Variationz in the concentrating
ahility of the kidneys oeeur likewise (14, 15, 16, 17).

To these factors should be added the influence of age, unattended by any
concomitant disease,  CObservations oo the three fuoctions  mentiooed
have been made primarily in young normal individoals. Thers have heon
no systematic deseripltivns, devade by decsde, of their coumse over G
perind of mature life.

The study now to be reported undertakes the analysis of these functions
in normal men over 40 years of age. Its purpose has been twolold: 1,
o eslablish average values and (o ascerlain the range of variations foom
thear averages, and 2, to measure the rate of change at different ages, of
these funetions. The observations have been made on the same group
of individuals.

Hubjects. The subjects were normal men, twenty in each decade from
40 to 8% wears, two of 91 years, and one of 101 years. Mensurementa of

eertain of their functions have been described in previous reports (18),

In view of the possibility of obstruetion to urinary flow through the
urinary passage and consequent retention of urine in the bladder, » factor
bearing on the urinary volume obtained and the quantity of urinary urea
excreted, the sz e prostate gland was cxtimate
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BIR PROBLEM MI??
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» >65yas %15 KBH Evre 3-5
» >75yas %60 KBH Evre 3-5

» Ingiltere’de niifusun ~%8.8 KBH Evre 3-5 (3.5 milyon)

Stevens P et al. Kidney Int 72: 92-99, 2007



BIR PROBLEM Mi??
USRDS 2006

> 65 yas 1.5/1000 kisi
>75yas %41 artis SDBY tedavisi ilk kez
> 80 yas %48 artis

70-74 yas en sik SDBY insidansi
65-69 yas en sik SDBY prevalansi

Hazzard’s Geriatric Medicine and Gerontology 6th ed



BIR PROBLEM !!

Elderly ESRD Patients in USA over Time (1980-2007)
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Figure 2. Growth over time of elderly (age >65 years) treated
ESKD patients. Adapted from reference 8.

Rosner et al. Clin J Am Soc Nephrol 5: 936-942, 2010
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2007 yilinda 65-74 yas grubu SDBH hasta (n=5.879) sayisi; 2000 yilina gore %24 oraninda artmis

USRDS 2008 Verileri



EPIDEMiYOLOJIK CALISMALAR

Calisma Ulke Olgu sayisi MA Oran1,% | KBH Orani,%
NHANES Il ABD 15,626 12 11
PREVEND Hollanda 40,000 7 -
NEOERICA ingiltere 130,226 - 11(K), 6(E)

HUNT I Norveg 65,181 6 10

EPIC-Norfolk Ingiltere 23,964 12 -

MONICA- Almanya 2,136 8 -
Augsburg

AusDiab Avustralya 11,247 6 10

Taiwan Tayvan 462,293 - 12
Beljing Cin 13,925 - 13

Takahata Japonya 2,321 14 -

CREDIT | Tiirkiye | 10,872 10,2 15,7

Comprehensive Clinical Nephrology 4th Ed. 2010 pp:908
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HIPERTANSIYON SIKLIGI

n: 10.444 73.8

p<0,001

30-39  40-49 50-59  60-69 70-79 >80

Suleymanlar G et al. Nephrol Dial Transplant, 2010



KBH ORANLARI
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*: MDRD Formulune gore

Suleymanlar G et al. Nephrol Dial Transplant, 2010



ANATOMI

Bobrek kesiti




ANATOMI

+ Bobrek kitlesinde azalma

Korteks

e fron

+» 30 yasinda 200-270 gr

+ 90 yasinda 180-200 gr

«Medulla dokusu korunmus

Medulla

+» Esas kayip korteks dokusunaa

Nunez, Cameron, Oreopoulos . The Aging Kidney in Health and Disease , 2008



ANATOMI

v Glomerul sayisi azalir
v Glomerullerde skleroz veya hiyalinizasyon

v IM tamamen skleroze olmus glomerul orani

730 yasinda %1-2 NS T
v'70 yasinda %10-12 '

v Glomerulde

Silva FG. Int Urol Nephrol 37:185-205, 2005



ANATOMI

o Tubul hucre membraninda kalinlagsma
o Tubuler atrofi ve interstisyel fibrozis

o Arteriyol ve buyuk damar duvarlarinda
o intimal kalinlasma

o sklerotik degisiklik

Silva FG. Int Urol Nephrol 37:185-205, 2005




FIZYOLOJI

» Renal plazma akimi
» 30 yasinda 600 ml/dk

» 80 yasinda 30 ml/dk

Lindeman RD. Am J Kidney Dis 16: 275-282, 1990



FIZYOLOJI
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Macias-Nunez JF, Cameron JS. Renal Function and Disease in the Elderly 2005



TUBULER DEGISIKLIKLER

Sodyum emiliminde ve atiliminda bozukluk
Konsantrasyon ve dilusyon kapasitesinde azalma
Idrarin asidifikasyonunda bozukluk
Potasyum atiliminda bozukluk

Fosfat geri emiliminde azalma

e Cameron, Oreopoulos . The Aging Kidney in Health and Disease , 2008



SODYUM

“*Diyette sodyum kisitlanmasina cevap yavas !!!!

“*Distal tubul sodyum emilimi azalmig

“* Iinterstisyel fibrozis

Blood flow

B

Secretion

< artmis moduller kan akimi
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s || Tubular fluid |

Hiponatremiye yatkinlik

Distal convoluted tubule

Ascending limb Collecting
of nephron loop duct




DILUSYON / KONSANTRASYON

Vucut suyu orani %60-65 =%50 N

- Dehidratasyona duyarl spontan su icilmesi ile
* Susama hissi korelmis rehidratasyon gecikir
« ADHZ, yanit N Bobrek konsantrasyon yetenegi N

12 saatlik
su kisitlamasina

iIdrar osmolalitesi

60-79
Rowe, 1976

Beck, Clin Geriatr Med 1998



DILUSYON / KONSANTRASYON

v'Maksimum idrar osmolalitesi

v <40 yas ort. 1109 mOsm/kg H,O

v > 60 yas ort. 882 mOsm/kg H,O
v Minimum idrar osmolalitesi

v < 40 yas 52 mOsm/kg H,O

v > T70 yas 92 mOsm/kg H,O

Beck. Clin Geriatr Med 1998



SIVI DENGESI

Susama hissi N
: Plazma osm. 7
Idrar konsantrasyonu N

Geng eriskinlerde ve >65 yas plazma hacmi ve osmolalitesi

Plazma Hacmi Plazma osmolalitesi
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. Geng > 65yas

Mack GW, 1994



ASID BAZ DENGESI

Asid yuklemesine karsi asit ekskresyonu N
(NH4 ekskresyonunda defekt)

Alkali yuklemesinde alkali ekskresyonu N

Predispozan faktorler ile:

« Asid-baz bozuklugu daha ¢abuk gelisir
- Daha gec¢ duzelir
- Kullanilan ilaclar!

Resp._ Alkaloz Met. Alkaloz  Resp. Asidoz I\/'IA\et.tAs:do_zOI
Aspirin Digoksin Sedatifler setazolami

A o . *Aspirin
Diuretikler * Morfin turevleri 2 atkeartErn

ez, Cameron, Oreopoulos . The Aging Kidney in Health and Disease , 2008



POTASYUM

Total viicut ve degisebilen potasyum miktann AZALIR

Parenteral potasyum infuzyonuna

kaliuretik cevap ‘
plazma potasyum degeri f

Na-K ATPaz aktivitesi l




POTASYUM

» Klinik caligsmalarda

» potasyum tutucu diuretik

» beta bloker

Hiperpotasemi

» ACE inhibitori riski fazla

» ketokanazol

» siklosporin

Diiiretikler ==mss=) Hipopotasemi




KALSIYUM FOSFOR DENGESI

» 1-a-hidroksilaz enzimi N
« Gunese maruz kalma
* Diyetle D vitamini azligi

Hipokalsemi

* Hiperparatiroidi

* Na-PO4 transporter N

*PTH A

» Tubuler fosfat geri emilimi N
- Intestinal P emilimi N

* Hipofosfatemi

Hiperkalsemi

J

malignite Osteoporoz ve spontan kirik sik

D vitamini yararl




YASLANMA ETKENLERI

Proteinden
zengin diyet

Nunez, Cameron, Oreopoulos . The Aging Kidney in Health and Disease , 2008



Odds Ratios

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

SERUM KREATINI

N

0.87
I|

Female Gender Weight 1 10Ibs Baseline SrCr

112

P="0.0005

112

11 mg/di

P=0.0001

SBP 110
mmHg

P=0.0003

N. Cigarettes 1 Carotid Intimal Age 15Y

5/day Thickness 1
0.1 mm
P=0.0011 P=0.011 P=0.0001

Bleyer AJ et al. Kidney Int 57:202-209, 2000



The Italian Longitudinal Study on
Ageing (ILSA)

BOBREK FONKSiYON KAYBI iCIN RiISK FAKTORLERI

P=0.050 P <0.001 P=0.017 P=0.006 P=0.050
2,5

1,5 -

0,5 -

Sigara >20 Fibrinojen > 3.5 DM >75yas izole sistolik
det/giin g/L HTN

Baggio B et al. Nephrol Dial Transplant 20: 114-123, 2005



YASLILIKTA EN SIK GORULEN
BOBREK HASTALIKLARI

* Hipertansiyon

* Diabetes mellitus

» Obstruktif uropati (BPH, norojenik mesane..)
» Polikistik bobrek hastaligi

» Uriner infeksiyon

» Uriner sistem maligniteleri

* Multipl myeloma

* Dehidratasyon

* Kronik NSAI ila¢ kullanimi




SON DONEM BOBREK
YETERSIZLIGI




YASLILARA OZEL

» Alle hekimleri %12-20
» Nefrologlar %9 > YAS SINIRLAMASI

%90 daha az diyaliz oneriliyor

Diyaliz tipi ne olmah?
Tedavi masrafi ne olacak?

Tussin, Am J Kidney Dis 2004
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%15’inde fonksiyonel kapasite korunmustur !!!

Kurella TM, et al. N Engl J Med 361: 1539-1547, 2009



SON DONEM BOBREK
YETERSIZLIGI

» HD karari icin eGFR kullanilmamali

» Diger tedavilerle duzelmeyen asikar uremik
semptomlar, hipervolemi, hiperpotasemi

halinde HD baslanmali

» Volum azaltiminda dikkatli, hassas

davraniimali




SON DONEM BOBREK
YETERSIZLIGI

» Hemodiyalizde 2 yildan az kalacak hastalarda
AVF gerekli degil
» Yagh komorbid hastalarda kafli kateterler

agrisiz, daha az stresli ve etkili




SON DONEM BOBREK
YETERSIZLIGI

» Yashilarda HD’in sagkalim uzerine yararini
gosteren guclu randomize calismalar yok
» Yaglilarda diyaliz yeterliliginin en iyi olgum

araci hayat kalitesi olmali




SONUGLAR - |

40 yas sonrasinda GFH her dekadda 10 ml/dak N

Tubulus geri emilim ve sekresyon fonksiyonlarinda
subklinik bozulmalar gorulur

Bu degisikliklerin temelinde renal iskemi vardir

Soz konusu fizyolojik degisiklikler normal sartlarda
onem tasimaz




SONUGCLAR - ||
Yaslanmakla ortaya cikan degisiklikler:

Yaygin saglik sorunlari (HT, DM) varliginda bobrek
yetersizligi gelisimine katkida bulunabilir

Predispozan faktorler varliginda
(infeksiyon, kan basinci degisimleri, dehidratasyon, ila¢ kullanimi vb.)
ABY, sivi-elektrolit, asid-baz dengesizligine yol acar

Bobreklerin yagslanmasini onleyecek ilag henuz yoktur;
diyete dikkat edilmesi yararl olabilir




GERIATRIK NEFROLOJI

Special Feature

Geriatric Nephrology: Responding to a Growing Challenge

Mitchell Rosner,* Emaad Abdel-Rahman,* and Mark E. Williams' for the ASN Advisory
Group on Geriatric Nephrology

*Division of Nephrology, University of Virginia, Charlottesville, Virginia; and 'Harvard Medical School, Beth Israel
Deaconess Medical Center, Joslin Diabetes Center, Boston Massachusetts

Rosner et al. Clin J Am Soc Nephrol 5: 936-942, 2010




GERIATRIK NEFROLOJI

Ilk kez 1980°de alt dal

Dr. Dimitrios Oreopoulos, Jeff Sands, Jocelyn Wiggins
23—-24 Mayis 1985 Toronto Kanada

International Symposium on Geriatric Nephrology

Chapter 1: Geriatric Nephrology Has Come of Age:
At Last

Dimitrios G. Oreopoulos* and Jocelyn Wiggins®

*Department of Medicine, University of Toronto, Toronto, Canada; and "University of Michigan, Ann Arbor,
Michigan




GERIATRIK NEFROLOJI

Table 2. Geriatric Nephrology Curriculum chapters

Table of Contents

Author(s)

Geriatric Nephrology Has Come of Age: At Last

Why Do We Need a Geriatric Nephrology Curriculum?

The Coming Pandemic of Chronic Kidney Disease/ESKD and the Aging
Population

Kidney Senescence

Rate of Decline in eGFR and Clinical Evaluation of the Elderly With a Low eGFR

Limitations of Various Formulae and Other Ways of Assessing GFR in the Elderly:
Is There a Role for Cystatin C?7

Decline of Renal Function in Normal Aging, Role of Oxidants/Inflammation: When
Does It Begin, Is It Inevitable, Preventable, Treatable?

Diabetic CKD in the Elderly

Drug Dosing and Renal Toxicity in Elderly Patients

Glomerular Disease in the Elderly

Hypertension, Chronic Kidney Disease, and the Elderly

Cardiovascular Disease in the Elderly With Kidney Disease

Vascular Disease in the Elderly

Bone Disease and Calcium Abnormalities in the Elderly With CKD

Anemia in the Geriatric Population With CKD

Disorders of Serum Sodium Concentration in the Elderly

Fluid Balance Disorders in the Elderly

Acute Kidney Injury in the Elderly

MNocturia in the Elderly Persons and Nocturnal Polyuria

Hemodialysis in the Elderly

Vascular Access for Hemodialysis in the Elderly

Peritoneal Dialysis in the Elderly

Assisted Home Dialysis in the Elderly

Dimitrios Oreopoulos and Jocelyn Wiggins
Jocelyn Wiggins and Dimitrios Oreopoulos
Jocelyn Wiggins and Sanjeet Kumar Patel

Lynn Schlanger
Ann O'Hare and Rose Shim
Devraj Munikrishnappa

Helen Vlassara, Luigi Ferrucci, James Post and
Gary Striker

Mark Williams

William Bennett

Christine Abrass

Ann O'Hare

Wolfgang Winkelmayer

Naobuyuki Miyawaki and Paula Lester
Harmeet Singh

Julio Vijil

Michael Michelis

Myron Miller

Mitchell Rosner

Dean Kujubu

Seth Wright

Seth Wright and John Danziger
Seth Wright and John Danziger
Matthew Oliver and Robert Quinn




GERIATRIK NEFROLOJI

Table 2. Continued

Table of Contents

Author(s)

Renal Transplantation in the Older Adult

Interaction of Dialysis Teams With Geriatricians

Comprehensive Geriatric Assessment: A Multidimensional Process Designed to
Assess an Elderly Person's Functional Ability, Physical Health, Cognitive and
Mental Health, and Socio-Environmental Situation

Rehabilitation Services for Elderly Dialysis Patients

Integrated Care of the Elderly With ESRD

Nutrition and the Kidney in the Elderly Patient

Urinary Incontinence in the Elderly

Lower Urinary Tract Cenditions in the Elderly Population

Urinary Tract Infections in Elderly Persons

Falls in Elderly Patients With Kidney Disease

Association Between CKD and Frailty and Prevention of Functional Losses

Methods to Assess Quality of Life and Functional Status and Their Applications in
Clinical Care

Recognizing Delirium, Dementia, and Depression

Dialysis Decisions in the Elderly Patient With Advanced CKD and the Role of
Nondialytic therapy

End of Life and Decision-Making in Elderly Patients With ESRD

Erica Hartman
Nicole Stankus and Kellie Campbell
Stephen Gambert

Vanita Jassal

Jocelyn Wiggins

John Morley

George Kuchel and Catherine DuBeau
Damen Dyche and Jay Hollander
Manisha Juthani-Mehta

John Morley

Emaad Abdel-Rahman

Tara Chang and Manjula Tamura

Manjula Tamura
Mark Swidler

Richard Swartz and Erica Perry




Summary Scientific Program

Ozet Bilimsel Program
November 15, 2007, Thursday November 16, 2007, Friday
Time/Saat 15 Kastm 2007, Persembe Time/ Saat 16 Kasim 2007, Cuma
Hall 2 / Salon 2 Hall 2 / Salon 2
1
1 ISGNU 9 INTERNATIONAL CONFERENCE ON GERIATRIC ISGNU 9th INTERNATIONAL CONFERENCE ON GERIATRIC
' NEPHROLOGY AND UROLOGY (DAY ONE) NEPHROLOGY AND UROLOGY (DAY TWO)
I (With the joint sponsorship of TSN & ISGNU) (With the joint sponsorship of TSN & ISGNU)
I _ ISGNU9.ULUSLARARASI GERIATRIK ISGNU 9. ULUSLARARASI GERIATRIK NEFROLOJI
1 NEFROLOJ VE UROLOJI KONFERANSI (1.GLN) VE L'ROLOJI KONFERANSI (2 Gf"'r}
1 (Tiirk Nefrolofi Dernegi ve Uluslararas: Geriatrik Nefrolofi ve (Tiirk Nefroloji Dernegi ve Uluslararas: Geriatrik
[ Uroloji Dernegi ortak katkalariyla) Nefrolofi ve Urolofi Dernegi ortak katkilariyla)
: (8.00-10.00 SESSION 1 08.30-10.3( SESSION Y
1 OTURUM I OTURLM V
I (8 00H08.13 Introductory remarks [8.30-08.55 Quality of life in the elderly dialysis patients
I Sunug konigmelan Yagh divaliz hastalarnnda yasam kalitesi
[ s
. 08.1508.45 Geriau'k:s for the nephrologists 18.55-09.00 Discussion - Tartigma
. Nefrologlar icin geriatri
] . 09.00-009.25 Glomerular diseases in the elderly
. (8.4509.20 Pandemic of diabetic nephropathy Yaghlarda glomeril bastalklar:
. Diabetik nefropati pandemisi
s 09.2010.00 Pathophysiology of aging 0920930 Discussion - Tartigma
IZ Yaglanmann patofizyolojisi 09,30-09.55 Acute renal failure in the elderly
:m Yaghlarda akut bobrek yetmezligi
]
:; 19.55-10.00 Discussion - Tartgma
::I 10.00-10.30 COFFEE BREAK / KAHVE ARASI 10.00-10.25 Bones and bcyonigl. l‘:’iﬂtnmin D and other new
1 1030-11.30 SESSIBN 1T Ya;hgxg vitamin D emi.&ier ve dtesi
: ) I OTURUM IT 10.25-10.30 Discussion - Tartisma
i0 10301055 Aging and the hnatop ol 1030110 COFFEE BREAK / KAHVE ARASI
. Yaglanma ve bematopoetik sistem
. 11.00-11.30 SESSION VI
0 10.55-11.00 Discussion - Tarfigma OTURUM VI
172
E.E 11001125 | Replacementtherapies for erythropoietin deficency in the elderly |1.00-11.25 Transplantation in the elderly
o patients with kidney failure Yaghlarda transplantasyon
i Yash bibrek yetmeziibli hastalarda erltropoietin
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