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Tanim

“Yetersiz, asiri veya dengesiz alinan
protein, enerji veya diger besinlerin doku,
total vucut fonksiyonlari ve klinik sonuclar
uzerine yaptigi olculebilir yan etkilerin
toplami olan beslenme durumu”

BAPEN (British Association of Parenteral and Enteral Nutrition Group)
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() Serum albumin and serum prealbumin

e Serum albumin should be above 40g/1 by
bromocresol green method (Evidence level 111).

e [or other albumin assessment methods the target
values should be adapted to the above (Opinion).

e Serum prealbumin should be above 0.3g/l

(Evidence level 111)




TND registry 2010

TABLO 28. 31 Aralik 2010 tarihi itibariyle kronik HD hastalarimin serum albiimin diizevine (son 3 ayin
ortalamasi) gore dagihimi.
TABLE 28. Distribution of chronic HD patients according to serum albumin level (mean value of last 3 months),

as of the end of 2010.

n %9
<3.5 g/dL 4009 11.7

........ ” — o
>4 g/dL 13770 40.2

Toplam Toral 34271 100.0




TABLO 14. 2010 yihhicinde yveni kronik HD hastalarmmin hemodiyalize baslangic sirasindaki laboratuvar
bulgularma gore dagilimai.
TABLE 14. Distribution of incident chronic HD patients according to the initial laboratory findings, in 2010.

% % % % Toplam
Total
<4.0 4.0-5.9 6.0-9.9 >=10.0 mg/dL
Serum kreatinin Serim creatinine 10.0 29.8 47 .4 12.8 9421
<100 100-149 150-249 >=250 mg/dL
Serum iire Serum urea 17.5 39 8 34.2 8.5 9568
<3.5 3.5-3.9 4.0-4.4 >=4.5 g/dL
Serum albiimin Serum albumin . 9542

<8.0 8.0-9.9 10.0-11.9 >=12.0g

Hemoglobin Hemoglobin 16.7 36.6 357 11.0 9559
<3.5 3.5-54 5.5-7.4 >=7.5 mMol/L

Serum potasyum Serum pofassium 6.2 59 8 30.8 3.3 9464
<8.5 8.5-10 10.0-11.9 >=12.0 mg/dL

Serum kalsivam Serum calcium 34.4 554 94 0.8 9444
<3.5 3.5-54 5.5-7.4 >=7.5 mg/dL

Serum fosfor Serum phosphorus 11.0 46.0 34.7 8.3 9422




Beslenme Durumunun Belirlenmesi

* Anamnez ve Fizik Muayene, Biyokimyasal belirtecler:

— Diyet; Diyet anamnezi — serum elektrolitleri,

— Antropometrik Olgumler; — serum proteinleri, (Albumin,
« Vucut agirhgi/boy/VKI, prealbimin)
« Agirlik degisiklikleri, — PNA/PCR,
 Cilt kivrim kalinligt, — kolesterol,
» Kol ortasi ¢evresi — Kreatinin indeksi

- Subjektif Global
* Vicut Kompozisyonu; Degerlendirme (SGA)

— notron aktivasyon,
— USG,
— biyoeletrikimpedans (BIA),

— dual enerji X —ray absorbsiyometr.i
(DEXA),

* ImmunolojikOlgimler;
— total lenfosit sayisi,

Fonksiyonel Testler; el sikma



Albumin

Albumin, insan ve diger memeli hayvanlarin kan
plazmasinda bulunan en yaygin proteindir

Kanda bulunan proteinlerin % 60'in1 olusturur.

Doku sivilarinda, ozellikle kas ve deride, az miktarda
goz yasl, ter, mide sulari ve safrada da bulunur.

Vucuttaki toplam albuminin % 30-40" kandadir.

Yag asitleri ve cgesitli baska maddeleri kanda
tasimasinin yani sira en onemli iglevi onkotik basinci
saglamaktir



Albumin

Negatif yuklu

Suda ¢cozunen

65 kD agirliginda bir protein
Yari omru 18-21 gun

Hepatik sentez, sekresyon
Intra-ekstra vaskuler degisiklik
Lenfatik geri emilim

Volum durumu

Protein yikimi

Kayiplar (GIS, renal)




Tarihce

Albumin, Latince albus (beyaz) s6zcugunden gelen, gene Latince, albumen
(yumurta beyazi) s6zcugunden tiremistir.

Proteinlerin ilk tanimlandigi donemlerde, suda ¢ozunur ve sicakta pihtilasan
proteinler sinifina bu ad verilmistir.

Serumda bulunan en yaygin protein de bu ozellikleri tasidigindan ona
"serum albumini" adi verilmigtir.

Albuminin ilk tanimlayici 6zelligi, 1sitildigr zaman pihtilagmasi olmustur.

Fransiz doktoru Antoine Fourcroy, 1800'de kimyasal testler yaparak hayvan
dokularinin tG¢ ana bilesiginin albumin, fibrin ve jelatin oldugunu yayimladi.

19. yuzyilin baglarinda vucut sivilari ve albumin Gzerine arastirma yapan
cesitli arastirmacilar arasinda

- ingiliz doktoru John Bostock,

— Fransiz Louis-Jacques Thenard,

— Ingiliz Alexander Marcet ve

— Isvecli J.J. Berzelius bulunur. Berzelius gelistirdigi hassas yontemlerle serumdaki albiimin
miktarini olgmus (1812),



Tarihce

"Protein" sozcugunu ilk tanimlayan Gerit Jan
Mulder ise 1839'da serum albuminin element ,; &
birlesimini yayimlamistir. -
1765'te Domenico Cotugno idrarin normalde
Isitildiginda berrak kalmasina karsin, 6demli
bir hastanin idrarini isittiginda pihtilastigina
dair gozlemini yayimlamigtir.

Richard Bright 1827'de idrar pihtilagsmasi,
odem ve bobrek bozuklugunun
(glomerulonefrit) birbirleriyle iligkili oldugunu
ilan etmistir.

AlbUmin'in amino asit dizini 1976'da ¢ozulmus,

1992'de U¢ boyutlu yapisinin kalp seklinde
oldugu bulunmustur.




 Beslenme belirteci olarak albumin
— Kwashiorkor (alb dusuk)

— Anoreksi (VKI 10 lara gelmesine ragmen Alb
normal)



* Albuminin prognostik onemi kanitlanmistir
(1g/dl artis mortalitede% 6 azalmaya
neden olmaktadir). CANUSA calismasi

 Limitasyonlari:
— Uzun yari omru
— Non-nutrisyonel nedenler
— Akut faz reaktanidir
— Vucut sivi durumundan etkilenir.
StrattonRJ, et al. AJKD 2005



Odds ratio for death

15 =

12 -

<2.5

2.5-2.9 3.0-3.4 3.5-3.9 4.0-3.4
Plasma albumin concentration, g/dL

Relative risk

Z4.3

CAPD
Hemodialysis

=2.5

2.5-3.0 3.0-3.5 3.5-4.0 >4.0
Plasma albumin, g/dL



Projections for the US ESRD Population Regarding Possible Lives
Saved With an Intervention That Improves Nutritional Status in
Patients With Serum Albumin 3.5 g/dL

Possible Lives Saved

Improvement in Albumin

Penetrance of

Improved Albumin

From <3.5 g/dL 25% 50% 75%
+0.1 o/dL 415 827 | 1,242
+0.2 g/dL 712 1,419 | 2,127
+0.3 o/dL 935 1,869 | 2,800

US ESRD, United States end-stage renal disease.

Journal of Renal Nutrition 2007



Projections for the US ESRD Population Regarding Potential Cost
Savings From an Intervention That Improves Nutritional Status in
Patients With Serum Albumin < 3.5 g/dL

Potential Cost Savings From Reduction

of Hospitalization Penetrance of Improved Albumin
inpruverent in Albuiin From 3.0 y'dL 23%0 a0 %0 To%0
+0.1 g/dL $14,469,231 $28,938,462 $43,400,769
+0.2 g/dL $18,166,154 $36,325,385 $54,491,538
+0.3 g/dL $29,229,231 $58,465,385 $87,694 615
US ESRD, United States end-stage renal disease.
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Jourmal of Renal Numrition 2007
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Revisiting mortality predictability of serum albumin in the
dialysis population: time dependency, longitudinal changes
and population-attributable fraction

Kamyar Kalantar-Zadeh', Ryan D. Kilpatrick'~, Noriko Kuwae', Charles J. McAllister”,
Harry Alcorn Jr*, Joel D. Kopple'? and Sander Greenland®



Albumin ile iligkili degiskenler

Variable Pearson Multivanate
correlation r correlation®
Age (.19 ().02
KtV 0,05 HOL OS5
BMI 0,07 FO.O1*
nPNA (nPCR) (.24 0L 09
Serum ferritin (0.01%** .07
TIBC 0. 34 H).32
Creatinine .39 .20
Blood haematocrit 012 L1 S
WBC (.19 (.11
Lymphocyte +0.19 -0.07

“The multiple regression model includes all case mix and MICS
covariates (sce text).
*P=0.02: *=P =0.002: all other P-values are =0.001.
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Reassessment of Albumin as a Nutritional Marker in
Kidney Disease

Allon N. Friedman* and Stephen Z. Fadem™

*Division of Nephrology, Indiana University School of Medicine, Indianapolis, Indiana; TKidney Associates, Houston,
Texas; and *Division of Nephrology, Baylor College of Medicine, Houston, Texas



* Minesota Deneyi (1940, 32 saglikli yari acglik
diyetine (3200 Kcal den 1600 Kcal) alinmis.

Table 2. The Minnesota Experiment®: Effects on body compeosition and serum

albumin
&-Mo Semistarvation Diet®
Parameter (n = 32)
Baseline End of Study

BMI I:L:-gme'} 21.7 1.7 164 = 0.9
Body composition (kg)

total weight (% of baseline) £9.4 + 5.9 (100) 52.6 = 4.0 (78)

“active” body mass (% of baseling)® 32.9 (100) 29.2 (73)

fat mass (% of baseline) 9.8 = 4.2 (100) 3.1 +25(32)
Serum albumin (g/dl) 4.3 + 0.5 3.9 +x05

*Mean *+ 5D (although no 5D available for "active™ body mass).
B A ctive” body mass is total body weight less the sum of the fat, intracellular, and bone mineral weight;
fat mass was measured on the basis of ipecifi-: grawvity.



KBH - Albumin

« MDRD calismasi
— 0.56 g/gun protein, aloumin > 4 ;

— protein kisitlamasi 0.3 0.4 g/gun olsa da
albumin azalmiyor

« HEMO calismasi
— Dusuk albumin duzeyi inflamasyonla iligkili
« ABD diyaliz hastalarinin

—VKI 1996 da 24.4 iken 2006 da 27.1
— Albumin 3.2 g/dl ayni kalmisg



Table 1. Trends in serum albumin and BMI| levels in the US ESRD population: 1996 through 2006

Parameter Yo
1994 1997 1908 1900 2000 2001 2002 2003 2004 2005 2004

EMI ikaim)

mean £ S0 2ZEE & ZREX LT 28089 2570 HFOxT0D 272x740 572 WEXTZ RT3 28275 28574

rmedian 24.4 24,8 24.9 283 258 258 281 283 284 287 271

25th p=roantile 211 el el 218 a8 2z 224 225 227 228 23.0 23.2

75th peroantile 287 289 24 ) 305 a0e o .z na e 323
Serum albumin g/l

mean * S0 I2x07 32x07 3207 i1 x07 31x4a7 31x07 KRS KR I KR I KR 32x07

median 32 3.2 3.2 3.2 3.2 32 3z 3.2 32 3z 3.2

25th peroartile 2.8 2.8 2.8 2.7 2.7 2.7 2.7 2.7 2.4 27 27

75th p=rcantile a7 az az N 3.6 34 34 3.4 34 3.4 3.7

Diata courtesy of the LS Renal Data Sypstem: USROS 2008 Annval Diata Report Special Dam Reguest Atlas of End Stage Renal Diis=ase in the Lhited States, Bethesda, Mational Institutes of Health, National

Institute of Diskbetes and Digestive and Kidrey Dis=ases, 2003,



Table 3. Effects of randomized oral nutriticnal interventions on serum albumin levels in dialysis patients

Study N.-’L-::n:atic-n.-’.Diabrsjs Gruup.n Study BMI fka/m?) Serum Albumin (gfdl) Blinded Commants
Medality Interventions Length (whk) Easaline End Stuch?
Kuhlmann et al. & 22/Germany/HD Iy : high4eroteind 12 ly: 18 ly: 4.14 Iy: 5.14 M Unclear hiows group
195% energy dist Iy 22 I3 4.08 I;: na change assignmenits
I;: standard diet Iy 22 I3 4.1% I3 na change {no were prformed
I5: low-proteind significant change in
energy dist any graup)
Eustace et /.2 2000 47/Unit=d States/ C: matched placebs 12 PD: C, 231,24 PD:C, 30001, 342 PD:C, 002 |, +0.04 ez MS effect on
HD + PO I: amina acid tablets HD: C, 25; 1, HD: C, 2.47; |, (M=) combined
M ER-T HD: <, +0.04; 1, +0.26 AroUps
(P = Q.02 (P = D0
Hirazhigs et al.* 447 Japan/HD C: matched placebas &2 12 0327 o mio increase ez Wean dialysis
2001 I: amina acid 117 l: 231 I: increase vintage & to 7 oyr
granules
Sharma et &, %5 2002 AIndia’HD C: distary 4 17 Ci340 400 M Patiznits with
counseling ly: 18 ly: 240 ly: +0.6 diabetzs
ly: home-prepared Iz 17 3 .40 I +0.5 (P = 0001 excluded
supplamant
I5: commarcial
supplamant
Floppenberg et &l 2 A%MesthedandsHD  C: regular-protzin 20 C: 25 477 Mo significant changs in M Interesntion alzo
2004 dist I: 24 l: 4,19 zither group indudsd high
I: high protzin diet versus regular
dialysis desage
Akp=le and Bailey, &  40/Unitsd States/ C: distary 2% im=an) HE Cram o +0.03mo M
2004 HL counseling 21 I: =004 mc [P = 0.03)
I: 1 to 2 supplement
cans per day
Gonzalez-Espincza et 28/MexicoPD C: uzual cars 24 C: 25 C:2.66 Co+014 M
al., & 2008 I: oral protein I: 23 l: 2,40 I +0.41 (P < 0.05)
supplement
Lean et al,2¥ 2004 180/Unit=d States’  C:usual cars £z C: 28 Cr 340 Co+0.08 M Mennutritional
HL» I: strategies to |ower |: 2% [ 3.40 I +0.21 (P = 0.01) intersentions

dialvsis/nutriticnal
bamizrs

alsa included

, contral arm; HD, hemodialysis; |, intervention arm; PO, peritoneal dialysis.
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510 Ikizler

Common Nuftritional Misconceptions in Dialysis Patients

Talat Alp Ikider

Department of Medicine, Division of Nephrology. Vanderbilt University School of Medicine, Nashvile,
Tennessee

Misconception #1: Serum Albumin is NOT a
Nutritional Marker

Misconception #2: Nutritional Interventions
are NOT Effective in MHD Patients

Misconception #3: Inflammation is NOT
Treatable



DOQI ve EBPG rehberleri

» Global bir saglik sorunu olan Kronik
Bobrek Yetmezligi'nde malnutrisyonu
teshis edebilecek basit, hizli, tanimlayici
bir test olmadigi icin multipl parametreler
dikkate alinmali, kesin sonuc elde edilmek

isteniyorsa longitudinal parametreler
(DEXA, BIS, MRI) kullaniimahdir.



Cikarsama

 KBH olan birisinde serum albumin
duzeyinde dusukluk saptandiginda
oncelikle beslenme disi nedenleri
arastirmak ve bunlari ortadan kaldirrmak
ve sonrasinda beslenme yetersizligi
uzerinde durmak dogru bir yaklasim
olacaktir.
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