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Kronik bobrek hastaligi tani kriterleri
Proteinuri ve oOlcum yontemleri
Albumindri ve 6lcum yontemleri

Idrar albumin dlcimiinde standardizasyon
calismalari



2012 yili KDIGO (Kidney Disease Improving Global
Outcomes) kilavuzuna gore KBH kriterleri

KBH Kriterleri (en az biri 3 aydan uzun siiredir var olmali)

AlbGmin(ri (AER 230 mg/24 saat;ACR>30 mg/gr)
idrar sediment anormallikleri

Bobrek hasarinin belirtegleri Tlbduler bozukluklara bagl anormallikler
Histolojik olarak saptanmis anormallikler
Goriintileme ile saptanmis yapisal anormallikler

Bobrek nakli dykiisi

GFH azalmasi GFH <60 ml/dk/1.73 m*




2012 yili KDIGO kilavuzuna gére KBH' da GFH ve albiiminiiri
kategorileri

G1 >90 Normal veya yliksek

G2 60-89 Hafif azalmis

G3a 45-59 Hafif-orta derecede azalmis

G3b 30-44 Orta-siddetli derecede azalmis

G4 15-29 Siddetli azalmis

G5 <15 Bobrek yetmezligi
B

Al <30 Normal/yiksek normal

A2 30-300 Yiksek

A3 >300 Cok ytiksek




PROTEINURI

* |drarda normalden fazla miktarda protein
bulunmasi

ERISKINLER ! > <150 mg/giin

COCUK VE

ADOLESANLAR <250 mg/giin




IDRARDA PROTEIN OLCUM YONTEMLERI

idrarda protein idrar proteininin
ol¢limii seruma gore konsantrasyonu dustik
zor (100 - 200 mg/L)

Protein olmayan
Miktar ve protein interfere edici maddeler,
kompozisyonu yiiksek inorganik iyon
acisindan ornekler konsantrasyonu,
arasi varyasyon degisken metabolit
yaysgin icerigi

Idrarda bulunan protein karisimlari, farklhi protein
reaktifleriyle farklh oranlarda reaksiyona girerler. Bu durum
metotlarinin kesinlik ve dogrulugunu etkiler.




IDRARDA PROTEIN OLCUM YONTEMLERI

Tanimlanmis referans
yontem veya standardize
referans materyal yoktur.

Uriner proteinlerin genis
varyasyonlari nedeniyle, var
olan otomatik yontemler,
global, kabul edilebilir, bir
kalibratorden yoksun oldugu
icin globulinler ve diisiik MA

proteinler goz ardi edilmistir. ideal metod biitiin
proteinlere ayni oranda

hassas olmalidir.




IDRARDA PROTEIN OLCUM YONTEMLERI

A)Semikantitatif Yontemler
1. Strip yontemi
B) Kantitatif Yontemler
1. Renk olusumu
- Bitre
= Folin-Lowry
2. Bulaniklik olusumu (Turbidimetrik)
. Triklorasetik asit (TCA)
. Sulfosalisilik asit (SSA)
= Benzethonyum klorur
3. Boyabaglama
. Coomassie brilliant blue (Bradford)
= Pyrogallol red molibdat
u Ponceau-S
= Pyrokatekolviolet-molibdat
4. Elektroforez



STRIP YONTEMI %= N

Indikatorlerin protein Protein varliginda pH 2
hatasi prensibi -3 arasinda renk degisimi
Tetrabromfenolblue

sikhikla kullanilan pH
sensitif boya

O\s/é I 0
Protonated O o) v
UpitElran- & B | H,N-Protein in urine
phenol Blue
(Yellow) O Anionic Tetra-
Br Br bromphenol

OH Blue

(Bluish-green)

Yesil renk = Diisiik protein konsantrasyonu
Mavi renk === Y{iksek protein konsantrasyonu



Farkh marka striplerde kullanilan indikatorler ve
sensitiviteleri

BRAND AND SENSITIVITY INDICATOR

AimSrick? (15 mg/dL) Tecrabromphenol blue

Chemistrip” (6 mg/dL) 3',3".,5",5"-Tetrachlorophenol-
3,45 6-Tetrabromsulfo-
phthalein

Combi-Screen PLUS'™ Tectrabromphenol blue

(15 mg/dL)

DiaScreen'' (5 mg/dL) Tectrabromphenol blue

Citric acid

2

Dirui H-Series’ Tectrabromphenol blue

(0.15-0.3 g/L)my 15-30

g - . mg/dl
Mission ~ (18-3 Tectrabromphenol blue
Mulristix® (15 mg/dL) Terrabromphenol blue
Self~Suk'® (5-10 mg/dL) Tectrabromphenol blue
Citric acad
Sodium citrace
URISCAN'" Tertrabromphenol blue

(10 mg/dL albumin)

Uritest 13G'® (0.1-0.3 /L Tetrabromphenol blue
albumin)==  10-30 mg/dl

Uro-dip 10C"'7 (not given) Tetrabromphenol blue

URS'™ (15 mg/dL) Tetrabromphenol blue

Note: sensitivities are for albumin.



STRIP YONTEMI

Albumine sensitivitesi yliksek
Globulinlere,

Bence Jones protein,
Tamm-Horsfall mukoprotein
hemoglobine duyarlilig
disuk

Negative Trace 30

Yanlis pozitif:

* Yiiksek dansite,

* Alkaliidrar

* Kuaterner amonyum
bilesikleri

* Klorhekzidin glukonat

* Fenazopiridin gibi ilaglar
* Kanigeren ornek

Semikantitatif degerlendirme de
- den ++++ ‘e kadar derecelendirme
yapllir,
0 ile >500 mg/dl lik proteiniiriyi
yansitir.

100 300 >2000 mg/dL

Yanhs negatif:
DilGie idrar
*Albumin harici
proteinlerin varhg



Idrar stripleri proteiniiri tavini = &S
PR p Y S
8

icin uygun mu?

*National Academy of Clinical

*Scottish Intercollegiate Guidelines Biochemistry (NACB)

Network (SIGN)’ na gore proteiniiri *Caring for Australasians with
tanisi koydurmada ¢ok da guvenilir renal impairment (CARI) grubu
degil Bu testlerin diisiik sensitiviteye
* National Institute for Health and sahip oldugunu ve bazi bobrek
Clinical Excellence (NICE) rehberi de hst.larini erken evrede

benzer saptamada sikintili oldugunu

vurgulamaktalar.

Aslinda pozitif sonuglarin takibinde kullaniimali ve
negatif testin hastaligi ekarte ettirmedigi ise
unutulmamali



TURBIDIMETRIK YONTEMLER

Olciimii etkileyen faktérler:
*Asit presipitatlarin kimyasal yapisi
*Protein tipi

*Asit konsantrasyonu,

*Sicakhk,

*Asit eklenmesinin hizi

*Asitin icinde kalma sureci

Dezavantaji:

*Fazla miktarda 6rnek hacmi (¢cocuklarda)
*impresizyonu yiiksek

*Ig hafif zincirleri agisindan sensitivitesi duslik
eLaboratuvarlar arasi uyumsuzluk

(Farkh proteinlerle olusan farkl reaktiviteden
dolayi TCA ve SSA metodlari arasinda farkhhiklar
var)

Serum albiimin 6rneklerinden carry-over ihtimali

Benzothonyum klorur
Alkalen soliisyonda
amonyum tuzlarinin
proteinle etkilesimi sonucu
bulaniklik olugsmasi.

idrarda alkalen soliisyonda
protein olmayan igerikler
(Ca,Mg gibi) tiirbidite
olusturur ve interfere eder.
Tetra sodyum EDTA kullanilir



BOYA BAGLAYICI YONTEMLER

*Coomassie brilliant blue
Pyrogallol red molibdat
Ponceau-S
Pyrokatekolviolet-molibdat
*Turbidimetrik yontemlere gore
daha gilivenilir

*Hizli, basit ve kolay otomatize
*Dezavantaiji; farli proteinlere
farkh oranda cevap olusturmasi

*Brilliant blue, kullanim sirasinda
kiivetleri boyadigi icin
otomasyona
uyarlanmasi zordur.

*Pyrogallol Red son yillarda
kullanimi artan, otomatize kitleri
bulunan bir yontemdir.

Strip analizlerinde oldugu gibi turbidimetrik ve boya baglama metotlari tiim
proteinler icin esit analitik sensitivite ve spesifiteye sahip degil. Daha ¢ok
albuminle reaksiyona girmeye meyilliler. Sodyum dodesil siilfat (SDS) ilavesi ile
pyragallol red reaktifi icin bu durum biraz azaltilmistir.



Bazi idrar protein dlciim yontemlerinin
analitik sensitivite ve lineariteleri

Olgiim Metodu Sensitivite
Biliret (Modifiye) 5-17 mg/L
Lowry 10 mg/L
Turbidimetrik (Benzothonyum kloriir) 10 mg/L
Turbidimetrik (SSA) 10-25 mg/L
Turbidimetrik (TCA) 20 mg/L
Boya Baglama (Ponceau S) 20 mg/L
Boya Baglama (Brilliant blue) 2.5 mg/L
Boya Baglama (Pyrogallol Red) 10 mg/L
idrar Stripleri 150 mg/L

Methods in Clinical Chemistry. An accessory work to the 5th edition of Kaplan and Pesce’s :Clinical Chemistry: Theory, Analysis, Correlation

15



ALBUMINURI

Albuminin birim zamanda idrar yolu ile atilim miktar
Idrarda albumin tayini icin aslinda hala gold standart:
24 s lik idrar toplanmasi

24 s lik idrarda normal degeri <30mg/glin

Kadinda ACR 23.5 mg/mmol (25 mg/g)
Erkekte ACR 22.5 mg/mmol (17 mg/g) -~

Mikroatbumintrt == Orta derecede artmis albuminuri
Makreatbumiriri—— lleri derecede artmis albumindri

16



ALBUMINURI

Bobrek hasariile

beraber bobrek Diyabetik nefropatinin
hastaliginin en erken bulgularindan
progresyonunu gosterir birisi

I Loz,

Kardiyovaskuler
hastalik i¢in bir risk | e

faktorii ‘

DIABETES MELLITUS (Type2) | 3

17



Albuminiuri ve proteinuri kategorileri arasindaki iliskiler

Kategoriler
Olgiit Normal - hafif artmis Orta derecede artmis ileri derecede artmis
(A1) (A2) (A3)
AlH (mg/24 saat) <30 30- 300 >300
PIH (mg/24 saat) <150 150 - 500 >500
AKO
(mg/mmol) <3 3-30 >30
(mg/g) <30 30-300 >300
PKO
(mg/mmol) <15 15-50 >50
(mg/g) <150 150 - 500 >500
idrar seridi Negatif - cok dusuk Cok dustk - 1 pozitif 1 pozitif - daha yuksek

AlH: AlbUmin itrah hizi; PIH: Protein itrah hizi; AKO: Albuamin/kreatinin orani; PKO: Protein/kreatinin

orani; Al, A2 ve A3: Albuminuri kategorileri.

*Kronik Bobrek Hastaligi Konusunda Tibbi Laboratuvar Hizmetine Yonelik Kisa Klavuz,
Turk Biyokimya Dernegi
18




PCR ve ACR

Spot idrarda ACR ve PCR oranlari zamanli idrar
orneklerindeki albumin ve protein itrah hizi ile yuksek
oranda koreledir.

Bazi sinirlamalar vardir;

Kas kitlesi fazla olan kisilerde
‘ E. gunlak ortalama kreatinin atilimi |

Kasektik kisilerde ise kreatinin atilimi
normalden az

e . . .o « e [V :. LO "'/.’ "
Uriner protein atilimi glin icinde degisken = -
—== D



PCR ve ACR

e Estimated albumin excretion rate (eAER)
e Estimated protein excretion rate (ePER)

e eAER= Spot urine albumin &2 Estimated creatinine excretion rate

Spot urine creatinine

eCER (mg/24 h)=879.89 + 12.51 x weight (kg) - 6.19 x age +

(34.51 if black) - (379.42 if female)
AJKID

Original Investigation

Estimated Albumin Excretion Rate Versus Urine
Albumin-Creatinine Ratio for the Estimation of Measured
Albumin Excretion Rate: Derivation and Validation of an

Estimated Albumin Excretion Rate Equation

James Fotheringham., MRCP,”= Michael J. Campbell, PhD.=
Damian G. Fogarty, FRCP, PhD.,? Meguid EI Nahas, FRCP, PhD,”7 and

Timothy Ellam, MRCP™-> 50




idrar Albuminin Molekiiler Yapisi

Heterojenik

Plazmadan
farkh

Askorbik asit
Glukoz kons.

21



idrar Albuminin Molekiiler Yapisi

intakt Modifiye Fragmante
Albumin Albumin ekt
(>5 kDA)
4 )
N J
Saghklarda
Nondiyabetik 20C
ondiyabeti depolama

hastaliklarda
sonrasi




Idrarda Albumin Ol¢ciim Yontemleri

e Strip
* Presipitasyon
* Boya Baglama (biuret, tetrabromfenol, albimin-blue-580)
* Immunokimyasal metodlar:
» Immunoturbidimetry
» Immunonephelometry
» Radioimmunoassay
» Enzyme Immunoassay
» Fluoroimmunoassay
» Chemiluminescence
» Electrochemiluminescence
* Size-Exclusion High Performance Liquid Chromatography
* Elektroforez
* LC-MS/MS

23



Idrarda Albumin Ol¢ciim Yontemleri

e Strip yontemi; & g

» Albumin icin immunokimyasal =
yonteme dayali dlcim yapanlar =

» ACR oranini hesaplayabilmek

icin kreatinin 6lcebilen e [

albumin spesifik stripler
.%

24



Idrarda Albumin Ol¢ciim Yontemleri

*Nefelometre ve turbidimetrik
yontemler yaygin

*Diisiik konsantrasyon i¢in yeterli
sensitiviteye sahip (2-10 mg/L).

Poliklonal veya monoklonal ab
kullanan yontemlerin
sensitiviteleri modifiye ve
fragmante albumin formlarindan
etkilenirler.

NKDEP ve IFCC ¢alisma grubu
poliklonal ab kullanan
immnuassayleri primer metod
olarak kabul etmekte

25



iIdrarda Albumin Ol¢iim Yéntemleri

immun yéntemler idrar
albuminin tiim fraksiyonlarini
olcemez.

SE-HPLC yontemi immun yontemlere
gore daha yiiksek sonuclar verir.
Nedeni tartismali:

= Albuminle ayni boyutta olan diger
idrar proteinlerini de 6lgmesi
*immunoreaktif ve nonimmunoreaktif
albuminin her ikisini de 6lgmesi

Nonimmunoreaktif albuminin
ozellikleri albumininkine benzer
ve albuminle birlikte eliie olur.

* Her ikisini birden tespit eden
Olciimlerin diyabetik nefropati,
kvs olaylar ve mortalite riskini
belirlemede daha etkin oldugu
one suren ¢alismalar

 PREVEND ve HOPE ¢alismalari
ise HPLC ve geleneksel immun
yontemler arasinda kvs
olaylari tahmin etmede fark
yok



Albuminuri tespitinde immiinkimyasal metodlarin ve SE-HPLC

metodunun ozellikleri*

Immunochemical Methods

Properties Radioimmunoassay Immunonephelometry Immunoturbidimetry SE-HPLC
Type of intact albumin Immune-reactive Immune-reactive Immune-reactive Immune-reactive, and
detected Immune-unreactive
Molecular weight of albumin >12 kDa >12 kDa >12 kDa >12 kDa
fragments detected
Detection limit (for immune- 0.1-0.3 mg/L 0.5-1 mg/L 5-8 mg/L 2 mg/L

reactive albumin in
immunochemical methods
and for total albumin in
SE-HPLC)
False negatives vs SE-HPLC 23% No data 36% Reference
for detection of
microalbuminuria
False positives vs SE-HPLC 0% No date 0% Reference
for detection of
microalbuminuria

Inter-assay coefficients of 9.2% at 12.2 mg/L 4.2% at 12.1 mg/L 8.5% at 8 mg/L 5.6% at 44.7 mg/L
variation 4.8% at 33 mg/L 5.3% at 45 mg/L 3.4% at 35 mg/L 6.0% at 141 mg/L
Percentage of patients with 16% 17% No data Reference

normoalbuminuira by
immunochemical methods
reclassified as having
microalbuminuria by
SE-HPLC
Ability to predict vascular + + + -
outcomes and death

*Viswanathan G, Upadhyay A. Assessment of proteinuria. Advances in Chronic Kidney Disease, 18(4);2011:243-8
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Idrar Albumin Ol¢iimiiniin Standardizasyonu

* National Kidney Disease Education Program
Laboratory Working Group (LWG/NKDEP)

* National Institute of Standarts and Technology (NIST)

* The International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC)

Internal standart :

Rekombinant serum
Dr. John Lieske » LCIDMS albuminin N terminal 24

aminoasit fragmanini

Normal ve patolojik idrar bu spesifik idrar albumin fragmanini ne kadar ihtiva etmekte?



idrar Albumin Ol¢iimiiniin Standardizasyonu

Olgiim sonuglarinin harmonizasyonunu saglamak ve serum
proteinlerinin él¢iimiinde laboratuvarlar arasi variabiliteyi
azaltmak icin IFCC CRM470 materyalini gelistirdi.

1993’ te sertifiye etti ve 1994’ te CAP tarafindan
yayinlandi.

2010° da ERM-DA470k/IFCC adini aldi.

Japon Klinik Kimya kurulusu ve Klinik laboratuvar
standardizasyon komitesi idrar albumini i¢cin sekonder
referans materyal gelistirmek amaci koordine oldular.
>%95 saf albumin icermekte, onaylanmasi icin bu
materyal JCTLM (The Joint Committee for Traceability in
Laboratory Medicine) gonderildi.



idrar Albumin Ol¢iimiiniin
Standardizasyonu

e |drar albumin dlcimiinin kalibrasyonu icin 2
yvaklasim var:

Dilie ERM-DA470k/IFCC serum referans materyali
Konsantrasyonu 37.2 g/L
1/100 ile 1/10000 diliisyon

Saf albiimin sollisyonu hazirlamak ve molar
absorbtivite katsayisini kullanarak konsantrasyon
hesaplama



idrar Albumin Ol¢iimiiniin
Standardizasyonu

NIST SRM 2925 rekombinant human serum albumin igeren soliisyon
ID-LC-MS/MS yontemine dayali sekonder 6l¢giim metodlari igin kalibrator
haz.

NIST SRM 3666 sekonder referans materyali (4 diizey:<10, 10-50, 50-200 ve
200-400 mg/L)
Rutin él¢iim metodlari

31



idrar Albumin Ol¢iimiiniin Standardizasyonu

17 idrar albumin 6lcim metodu ile IDMS metodunun karsilastiriimis
Cogu metot -35% ile +34% arasinda bias
Hata nedeni
» BazI metotlar yeterli kalibrator icermemesi
» DilGentlerin kalibrator matriksini etkilemesi
> Orneklerin dilisyonunda kullanilan dilient ile érnegin matriksinin
etkilesimi
Bu nedenle bazi Uretici firmalarin metotlarini, maksimum dilGsyon

degerlerini performans kriterlerini karsilayacak olciide valide etmeleri
gerekmektedir.

Clinical Chemistry SO:3 Genera I Clinical Chemistrw
AF L —<480 (2014)

State of thhe Arxrt for Measurement of Urine Albumin:
Comparison of Routine Measurement Procedures to
Isotope IDilution Tanderm Mass Spectrometry

Lorim M. Bachmann, T Goran MNilsson,.® Dawvid E. Bruns, = MMattheww J. McocOQOueen, < John <. Lieske,=
Jack J. Zakowwski,.® and W. Greg Miller®

BACKGROUND: Urine albumin is the primary biomarker COMNCLUSIONS: Bias was the dominant source of dis-
for detection and monitoring of kidney damage. Be- agreement among routine measurement procedures.
cause fixed decision criteria are used to identify pa- Consequently, standardization efforts will improwve
tients with increased walues, we inwvestigated if corm- agrecment among results. WVariation of bias with con-
monly used routine measurement procedures save centration needs to be addressed by manufacturers.
comparable results. @ 2013 American Association for Clinical Chemistry
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Fig. 1. Box-and-whisker plots of percent differences
for routine measurement procedures vs the IDMS
procedure by use of the means of replicate values.
Beowes represent the median and 25th and T5th percentiles;
whiskers represent the 10th amd 90th percentilles. (&),
Urirez albumin comcentration imendal 12-30 mgfL [differ-
ences (%) not shown: ARCHITECT c4000: +81.8, +126.2;
ARCHITECT <BOOC: + 764, -+97.0, +129.8; ARCHITECT
cl&00; +908.2, +119.8] (B Concentrafion inberval 31-
200 mgiL [differences (%) not shown: ARCHITECT cE000:
+76.0, +T7ROl. (C), Concemration intersal 201-1064
maL.

33



idrar Albumin Ol¢iimiiniin Standardizasyonu

KDIGO klavuzunda =—— 30 mg/g ACR (yaklasik 30 mg/L
idrar albumin

konsantrasyonu)

30 mg/L idrar albumin konsantrasyonunda karsilastirilan
metotlarin 9 tanesinin %10 biasI astigl ve KBH
siniflandirmasinda yanlis klasifikasyona neden oldugu
gosterilmistir.

3 metot 26 mg/L konsantrasyonunda %10 biasiI astig ve
KBH siniflandirmasinda yanlis klasifikasyona neden
olmaktadir.

Yakin zamanda yapilan bircok calismada kvs hst riskinin,
ileri bobrek hst.lari ve mortalite riskinin aslinda 10 mg/L lik
idrar albumin konsantrasyonunda basladigi ortaya
konulmustur.
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idrar Albumin Ol¢iimiiniin Standardizasyonu

* Bu nedenle idrar albumin élcimunde yontem
performanslarinin iyilestirilmesi ve standardizasyonunun
saglanmasi acisindan ozelliklede dusuk idrar albumin
konsantrasyonu icin esik degerlerin yeniden tanimlanmasini
da icermelidir.

* |drar albumin 8lciimu icin total hata,bias ve impresizyon
degerleri acisindan belirlenmis ortak analitik hedefler yok.

* Bireyici biyolojik varyasyon degerleri %4-103’ e kadar genis bir
aralikta degismekte. Bu nedenle de analitik performans
hedeflerini belirlemek zor gozikmekte.

35



NES
, |°‘.".
o

KDIGO Recommendations for Evaluation of Albuminuria”

General recommendations

Use untimed urine specimens for initial assessment

Use repeat untimed urine specimens or timed urine specimens for confirmatory testing in specific circumstances when single measurements

........

o s A e Booimene gy ] 13004
SO O nr S POy e TSy deturares

Initial Testing Using Untimed Urine Specimens

Recommendations to clinicians Use the following measurements for initial testing of proteinuria (in descending order of preference, in all cases an early morning urine
sample is preferred) (2B):

(1)urine albumin-to-creatinine ratio (ACR);

(2)urine protein-to-creatinine ratio (PCR);

(3)reagent strip urinalysis for total protein with automated reading;

(4)reagent strip urinalysis for total protein with manual reading.

Recommendations to clinical laboratories Report ACR and PCR in untimed urine samples in addition to albumin concentration or proteinuria concentrations rather than the
concentrations alone (1B).
The term microalbuminuria should no longer be used by laboratories (Not Graded).

Confirmatory Testing, Using Repeat Measurements of Untimed Urine Specimens or Timed Urine Specimens

Recommendations to clinicians Understand clinical settings that may affect interpretation of measurements of albuminuria and order confirmatory tests as indicated (Not
Graded). See Table 3.

Confirm reagent strip positive albuminuria and proteinuria by quantitative laboratory measurement and express as a ratio to creatinine
wherever possible.

Confirm ACR >30 mg/g (>3mg/mmol) on a random untimed urine with a subsequent early morning urine sample.

If a more accurate estimate of albuminuria or total proteinuria is required, measure albumin excretion rate or total protein excretion rate in a
timed urine sample.

Confirmatory Testing for Non-Albumin Proteinuria

Recommendations to clinicians If significant non-albumin proteinuria is suspected, use assays for specific urine proteins (e.g., al-microglobulin, monoclonal heavy or light
chains, [known in some countries as “Bence Jones"proteins]) (Not Graded).

*
KDIGO recommendations 1.4.4.1-4. From KDIGO 2012 clinical practice guideline for the evaluation and management of chronic kidney disease. Kidney Int Suppl. 2013 Jan; 3(1):
1-150. Within each recommendation, the strength of recommendation is indicated as Level 1 (“We recommend...”), Level 2 (“We suggest...”), or Not Graded, and the quality of the

supporting evidence is shown as A (high), B (moderate), C (low), or D (very low).



Table 1. Current guidelines pertaining to evaluation of albuminuria/proteinuria in different countries around the world.

Aspect of Proteinuria Guideline

Evaluation

Recommendation

Who should be screened KCAT™
for proteinuria?
CARIP
RACGP?

KDOQI
NICE!®

SIGN?Y
CSN*

ERBP*
KDIGO"

At-risk individuals (diabetic, hypertensive, obese, smoker, Indigenous,
family history of CKD, age >50 years).

At-risk individuals (diabetic, hypertensive, Indigenous, family history of
CKD, known vascular disease).

At-risk individuals (diabetic, hypertensive, obese, smoker, Indigenous,
family history of CKD, age >50 years).

At-risk individuals.

At-risk individuals (diabetes, hypertension, cardiovascular disease, structural
renal tract disease, renal calculi, prostatic hypertrophy, multisystem diseases
e.g. systemic lupus erythematosus, family history of stage 5 CKD or
hereditary kidney disease, opportunistic detection of haematuria).

At-risk individuals (diabetics or non-diabetics with a high prevalence of
proteinuria).

At-risk individuals (diabetes, hypertension, vascular disease, autoimmune
disease, estimated glomerular filtration rate <60 mL/min/1.73m? or oedema).
No recommendations.

At-risk individuals (hypertension, diabetes, cardiovascular disease, family
history of CKD, hyperlipidaemia, obesity, metabolic syndrome, smokers,
treatment with potentially nephrotoxic drugs, some chronic infectious diseases
and cancers, age >060 years).

David W Johnson. Global Proteinuria Guidelines: Are We Nearly There Yet? Clin
Biochem Rev Vol 32 May 2011. 37



Low often should
profeituria screening be
performed’

KCAT™
CAR®
RACGP"

KDOQL
NICE
SN
(5

FRp

Annually
Not spectfied.
Anmmally (diabetic) or every 3 vears (age 30 years or smoker) or every 3
years (lypertenston, obesity, famuly hustory of kadney disease, or Indigenous)
Not specified.

At least anmually,

Not specified.

Not specified.

According fo avatlable guidelines and the target group fo be fested. In absence
of spectflc recommendations, testing need not be more frequent than once per

Jear
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Dipstick versus
laboratory?

KCAT"

CART®
RACGP"

KDOQI
NICE
SIGN"
(SN
FRBP
KDIGO"

[nitial dipstick protetnurta testing for non-diabetics, followed by UPCR if
dipstick protein >1+. Tnitial UACR for diabetcs.

Do not use dipstick

[nitial dipstick protemnurta testing for non-diabetics, followed by laboratory
quantitiation 1f dipstick protetn >1+. Tnittal UACR for drabefics.

[f appropriate, should undergo pertodic repeat evaluation

Do not use dipstick

Dipstick cannot be reliably used m 1solation,

Do not use dipstick

Not specified.

Favour laboratory measurement
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Which specific laboratory
test of albuminuria or
proteinuria?

KCAT*
CARI®
RACGP®
KDOQI!
NICE!S
SIGNY
CSNZ
ERBPY
KDIGO*™

PCR for non-diabetics. ACR for diabetics.

PCR for non-diabetics. ACR for diabetics or high ethnic risk.
Albuminuria for diabetics. No recommendations for non-diabetics.
Albuminuria preferred to proteinuria, except in non-diabetic children.
Use ACR in preference to PCR for all patients.

PCR for non-diabetics. ACR for diabetics.

ACR for diabetics. ACR or PCR for non-diabetics.

No recommendations.

Albuminuria preferred to proteinuria.
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Aspect of Proteinuria
Evaluation

Guideline

Recommendation

Timed or ‘spot’ (single
void) urine collection?

KCAT"
CARIS

RACGP®
KDOQI!
NICE
SIGN'
(SN
ERBPY
KDIGO"

ACR or PCR on first mormning void preferred, but random acceptable.
ACR or PCR on first moming void preferred, but random acceptable.
Timed required for confirmation and monttoring.

No recommendation.

ACR or PCR. First morning specimens preferred, but random acceptable.
ACR, preferably on first morning void.

ACR, preferably on first morning void.

ACR or PCR on random urtne.

No recommendation.

ACR on spot urme (no recommendation re first morning void or random).
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Table 2. Definitions of normal, microalbuminuria and proteinuria, according to different guideline recommendations.

Parameter Guideline Normal Microalbuminuria Proteinuria . .
(Macroalbuminuria)
Albumin/creatinine Diabetes Management in 0-2.5 mg/mmol (M) 2.6-25 mg/mmol (M) =25 mg/mmol (M)
ratio (ACR) General Practice' 0-3.5 mg/mmol (F) 3.6-35 mg/mmol (F) >35 mg/mmol (F)
KCAT'" 0-2.6 mg/mmol (M) 2.6-25 mg/mmol (M) =25 mg/mmol (M)
0-3.6 mg/mmol (F) 3.6-35 mg/mmol (F) >35 mg/mmol (F)
CARI"» =17 mg/g (1.9 mg/mmol) (M) >17-250 mg/g (2.0-28 mg/mmol) (M) =250 mg/g (>28 mg/mmol) (M)
=25 mg/g (=2.8 mg/mmol) (F)  >25.1-355 mg/g (2.9-40 mg/mmol) (F) =355 mg/g (>40 mg/mmol) (F)
RACGP" <2.5 mg/mmol (M) 2.5-25 mg/mmol (M) =25 mg/mmol (M)

National Guide to Preventive
Health Assessment in Aboriginal
and Torres Strait [slander Peoples®

KDOQI!

<3.5 mg/mmol (F)
<2.5 mg/mmol (M)
<3.5 mg/mmol (F)

<25 mg/g (F)
<17 mg/g (M)

3.5-25 mg/mmol (F)

2.5-25 mg/mmol (M)

3.5-25 mg/mmol (F)

25-355 mg/g (F)
17-250 mg/g (M)

>25 mg/mmol (F)

=25 mg/mmol

>355 mg/g (F)
=250 mg/g (M)

NICE'® =3.5 mg/mmol (F) >3.5-30 mg/mmol (F) =30 mg/mmol
<2.5 mg/mmol (M) =>2.5-30 mg/mmol (M)
Protein/creatinine K/DOQI! =200 mg/g NA >200 mg/g
ratio (PCR) NICE'® <45 mg/mmol NA >45 mg/mmol

Urinary albumin
excretion (UAE)

Diabetes Management in
General Practice!!

<20 pg/min

20-200 pg/min

=200 ng/min

KDOQI' <30 mg/day 30-300 mg/day =300 mg/day
Albumin-specific CARI"» <3 mg/dL >3 mg/dL NA
dipstick KDOQI' <3 mg/dL >3 mg/dL NA
Dipstick protein CARI' =30 mg/dL NA =30 mg/dL

KDOQI' <30 mg/dL NA >30 mg/dL

National Guide to Preventive =30 mg/dL NA =30 mg/dL or Z1+protein

Health Assessment in Aboriginal
and Torres Strait [slander Peoples®!

24-hour urinary
total protein

CARI"™

KDOQI!

National Guide to Preventive
Health Assessment in Aboriginal
and Torres Strait Islander Peoples®

<30 mg/day
<300 mg/day
<30 mg/day

30-150 mg/day
NA
30-299 mg/day

150 mg/day
>300 mg/day
=300 mg/day

CARI, Caring for Australasians with Renal Insufficiency; KCAT, Kidney Check Australia Taskforce; KDOQI, Kidney Disease Outcome Quality Initiative; RACGP,
Royal Australian College of General Practitioners; F, female; M, male; NA, not available.
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Olgiim prensibi

Reaksiyon Tipi

izlenebilirlik

LOD

Analitik Aralik

Referans Araligi

Boya Baglama
(Pyrogallol Red
Molybdate)

End point

Reaktif derecesinde
insan serum albumin
ile gravimetrik olarak
hazirlanmis birincil
standarda gore

0.007 g/L (7 mg/L)

10-2000 mg/L

50-80 mg/giin
(istirahat)

Boya Baglama
(Pyrogallol Red
Molybdate)

End point

Yuksek saflikta
materyal
kullanilarak

yapilmis internal

standarda gore

10-1250 mg/L

50-80 mg/giin
(istirahat)

Turbidimetrik
(Benzethonium
chloride)

End point

NIST SRM 927c.

67.5 mg/L
(LOQ)

68-2000 mg/L

50-80 mg/giin
(istirahat)

Turbidimetrik

(Benzethonium
chloride)

End point
(2 noktal)

NIST'e gore
izlenebilir birincil
bir standarda gore

40 mg/L

40-2000 mg/L

140 mg/gin



Olgiim prensibi

Reaksiyon Tipi

izlenebilirlik

LOD
Analitik Aralik

Referans
Aralig

Immuno-
Turbidimetrik (kegi
kaynakli antihuman
antikor)

End point

Birincil albumin
standardina gore

0.46 mg/L
5-300 mg/L

< 30 mg/gln

Immuno-
Turbidimetrik
(PEG gliclendirmeli)

End point

Yiksek saflikta
materyal kullanilarak
yapilmis internal
standarda gore

?

3-(380-420) mg/L
(Kalibrator ici alb.
konst.” a gére 380
veya 400mg/L)

< 30 mg/glin

Immuno-
turbidimetrik(keci
kaynakli antihuman
antikor)

End point

CRM470 primer
standarti

1 mg/L
5-500 mg/L

< 30 mg/glin

Immuno-
Turbidimetrick(Koyun
kaynakli poliklonal
antihuman antikor)

End point
(2 noktah)

ERM -
DA470k/IFCC'ye gore
standardize

3 mg/L

3-400 mg/L
(cobas ¢501/502)

3-200mg/L
(cobas c311)

< 30 mg/giin



lleri Arastirma Gerektiren Konular

*Taze idrarda albuminin molekiiler formlarinin etkisi

*Farkli saklama kosullarinda albumin degradasyonu

sidrar albumin dl¢iimiinde izin verilebilecek Total Hata

*Referans 6l¢iim metodunun gelistirilmesi

sidrar albumin 6l¢iimii igin referans materyallerin gelistirilmesi
*Kalibrasyon izlenebilirliginin ayrintilari, diliisyon protokoliiniin
standardizasyonu

*Karar limitlerinin tespit edilebilecegi klinik ¢alismalar icin standardize
Olciim metodlari

*ACR’ n1 yas, cinsiyet ve etnik kdken alt gruplarina gére karar limitlerinin
belirlenmesi

*Hipertansiyon, diyabet ve Kardiyovaskiiler hastalik gibi yuiksek risk
gruplan i¢in karar limitlerinin belirlenmesi

*eAER’ nin kullanilabilirliginin belirlenmesi



Aklimizda Kalmasi Gerekenler %:\;&(\

*Mikroalbumin yerine idrar albumin terimi
kullanalim

Olgiimde sabah ilk idrar 6rnegini ve taze
ornek tercih edelim

*Albumin mg/L olarak konsantrasyonunu
tek basina raporlamayalim

*ACR ve PCR oranlari raporlarimizda yer
alsin

*Ortak birim kullanalim
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