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1. g’{ﬂwﬁﬁmqﬂmﬁmﬂna (renal damage) Annanuinu 3 tnau
A123ENAMFINSNSRIU4LA (GFR) Andnfvsalunls
NANHUTAINTD AT RIS

1.1 pmanuauRadnfetnedion 2 A% lusvazioan 3 e

- peranudauNululasanz @lbuminuria
* Urine AER> 30 mg/24 «2a *ACR>30mg/g

* Protein dipstick > 1+ *microalbumin dipstick +

- peoanLLAAanwAd luTadaae (hematuria)

- Aanursinsassnasus (electrolyte) niinanvialanailn
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Normal Kidney

. T

Presence of
risk factor

.

Renal Damage/ | crr
( Nephropathy)

.

Progressive Renal
Damage
( CKD progression )

ESRD
( pre-dialysis)

= I (] a’ o
AIMNLALINAR ﬂ’]%‘l,ﬂut%‘ﬂvlm LTRT

1. Tsatunuau

2. TsAANNAUTalRga

3. a1gunnd 60 Taull

4. Flszimlsnlaizasslunsaunsa

5. TsauipRnuasiananaliiinlafinlni@laun vasculitis,
SLE

6. TsAnaaniaantidla lsAtidlaaniuan Ispdungn wisa
LA ULADAYA LARL

7. lsadadaszuumapuilaanzdrunudivatanss (>3 ﬂégq/?J)

8. msranuialuszuuniaautiaaas

9. Alafin1smauaindnvsaiilndrafavidailszinlsnlaluann

10.1lanlasusnuilanangn NSAIDS vidagisivinanslaithy
iszan (Nephrotoxic agents)

11.515A109 wSaNsTAUNTALTALULADAFS

12.as2anugairlulamnndy 3 dumietill



MSHUINaNa NVl IA la

Glomerular diseases

Diabetic kidney disease, autoimmune diseases, systemic
infections, drugs, neoplasia

Vascular diseases

renal artery disease, hypertension, microangiopathy
Tubulointerstitial diseases

urinary tract infection, stones, obstruction, drug toxicity
Cystic diseases polycystic kidney disease

Diseases in the transplant

Allograft nephropathy, drug toxicity, recurrent diseases,
transplant glomerulopathy
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1. neavaenm : wen Creatinine, eGFR

2. amatlaznnz: albuminuria

3. M9798U [ danIE12le 1HRa190UN 1{I1gne
(option)
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* aasmzrasnsnisngadln (estimated GFR : eGFR) fqs
n1smasyaUATastiuluaan (Serum Cr) wazAiulnifas

aunng “CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration) equation”

T a_ . . S L N N
AUNTT CKO-EP A UNATUMWALAZ T2 AUATLDAUULLLEDA

GEUTNE




N15M3201900

* adslirAn serum creatinine ninfaaas enzymatic
method wannanuudngnlunisdsziluan e GFR

* A19918NNUHA Serum creatinine sgauluAIN AT
2 FNLULY [IW Serum creatlnme winfu 1.01 mg/dL
LarA3euAdLAiuAl e GFR mvmmw‘lﬂﬁmmm Gt

eGFR (CKD- EPI) Tnelvsiaentlu mI/mln/1.73m

o aunnlignaAnuani eGFR e 1 iu aunns “Thai
estimated GFR equation”
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1. dananuaeluldagnay 2. amaldsnwluiiagnng

Gross hematuria Microscopic hematuria




Urine dipstick

* UA microscopic examination : RBC > 5
cells/HPF uazlaifianmpaunaiunsonliiifanauanass naléd

| a a
IMNANNNAUNE

* UA : protein >1+ uazlianwmaunaiunsaniliifinuauan
A v A a a
A DalFdNANRaLng
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ddl 1 = ol/ v al g QI o d”
ﬂﬂ‘ﬂﬁ/][?]?Q"QiNWUIﬂ?WH?QWWQﬂ@@W'J%@QﬂLLQU@"EN AQATEITVIAUNN AN

(dnsa urine albumin-to-creatinine ratio (ACR) a1nnasifiv
spot morning urine #iaA1 > 30 mg/g wanwindning
albuminuria s

d nsatlaanazdusu microalbumin (cut-off level : 20 mg/L)
omaLluL9n kareininiae albuminuria

A3AIRATIRTENRn 1-2 ASSL 3 tAaw vinany albuminuria 2 1w 3 a5k 0a
AN IRAUN
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filoandiadaideg

eGFR, UA dipstick

Abnormal UA ,UACR

Structural lesion
23 mo




eGFR, UA dipstick

m<_ neg [ 21+ |

<30 mg/g | |2 30 mg/gl

[Reassess>3mo | ]

| > 30 mg/g CKD

| F/U 1yr |




giloandifaqeide

eGFR , UA dipstick

nsm 135 ACR a1al4
microalbumin unu

Microalbumin neg I > 1+ I
dipstick

negative | I?sitive |

| F/U 1yr | CKD
| Positive 2/3
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NORMAL KIDNEY

.

Presence of
risk factor

.

Renal Damage /GFR
[ Nephropathy )

¥

Progressive Renal
Damage
( CKD progression )

ESRD ( pre-dialysis)

Pre-dialysis —>1 Dialysis —»

CKD stage I

60 CKD stage llla
45
>
Time
NsuLlNsEazaa9lsAlALERsq
el ANRAINAAIN GFR (ml/min/1.73 m?)

InfinUnAuazGFR Unfvidaiia
lofimlnAuaz GFRanaw@ntias
GFR amasdniias-1lhunang
GFRasasthunans-unn
GFR anasun 15-29
<15 w5aRRT

lanassazganig



CKD classification

e Cause of disease

* GFR category

* Albuminuria category
“CGA staging”

- links to the risks of adverse outcomes including
mortality and kidney outcome



CGA staging

Cause

Glomerular disease Diabetes, systemic autoimmune
diseases, systemic infections,
drugs, neoplasia (including

amyloidosis)

Tubulointersttial
disease

Systemic infections, autoimmune,
sarccidoisis, drugs, urate,
envirenmeantal toxine (lead,
aristolochic acid). neoplasia
(myeloma)

Vascular disease Atherosclerosis, hypertension,

ischemia, cholesterol emboli

systemic vasculitis, thrombotic
microangiopathy. systemic

sclerosis

Polycystic kidney disease, Alport's
syndrome, Fabry's disease

Cystic and
congenital disease

Diffuse, focal or cresentic
proliferative glomerulonephritis;
focal and segmental
glomerulosclerasis
membranous nephropathy
minimal change disease

Urinary-tract infections, stones,
obslructon

ANCA-associated renal limited
vasculilis; fibromuscular
dysplasia

Renal dysplasia. medullary
cyslic disease, podocytopathies

Abbreviabons. ANCA, antinsutrophil eytopiasmic antbedy, CKD, chrenic kidney diseass. GN, glomensonephntis

Gonotic disoasos are not considered sopaataly because some diseasos in oach catogory are now recognized as havdng gonatic

delBminanis

*Note sl there »

many alferent weys m which (o clasaily CKD. This method of separating syatemic disessas angd pramary

kKidhey cisaases Is only one. proposed by he KOIGO Wok Gooup, 1o &K in concestual appodach

Reproduced with pemission from KDIGO. KDIGD CKD GL Work Group. KI Suppl 2013; 3: 1150




CGA staging

Normal or high

Mildly decreased®

Mildly to moderately decreased

Moderately to severaly
decreased

G4 Severely decreased

G5 <15 Kidney failure

Abbreviations: CKD, chronic kidney disease; GFR. glomerular filtration rate

*Relative to young adult lovel

In the absence of evidence of kidney damage, neither GFR category G1 ncr G2 fulfill the coteria
for CKD.

Reproduced with permission from KDIGO, KDIGO CKD GL Work Group. KI Suppt 2013; 3: 1-150



CGA staging

Albuminuria

(mg/24h) (mg/mmol) (mg/g)

A1 <30 <3 <30 Normal to mildly
increased

Moderately
A2 30-300 - 30-300 increased*

A3 >300 >30 >300 mif;’:;g

Abbreviations: AER, albumin excretion rate; ACR, albumin-to-creatinine ralio; CKD,
chronic kdney disease

*Relative to young aduit level.

**Including nephrotic syndrome (albumin excretion usually >2200 mg/24 hours [ACR
»2220 my/g; =220 mg/mmcl})

TNote that where albuminuria measurement is not available, urine reagent strip
results can be substituted

Reproduced with permission from KDIGO. KDIGO CKD GL Work Group. KiI Suppl 2013; 3: 1-150



Examples

Diabetic kidney disease A3 Decreased GFR. Albuminuria

Idiopathic focal sclerosis A3 Albuminuna

Kidney transplani recipient Al History of kidney transplantation
Polycystic kidney disease A1l Imaging abnormality
Vesicoureteral reflux Al Imaging abnormality

Distal renal tubular acidosis Al Electrolyte abnormalities
Hypertensive kidney disease A2 Decreased GFR, Albuminuria

KD presumed cue to
Phapesimet tis g A1l Decreased GFR
diabetes and hypertension

CKD presumed cue 10

diabetes and hypertension A3 Albuminuria

CKD presumed cue 0
kboudl ol : A1l Decreased GFR
diabetes and hypertension

CKD cause unknown G3a Al Decreased GFR

Reproduced with parmission from KDIGO. KDIGO CKD GL Work Group. Kl Suppl 2013, 3




Normal Kidney

—

Presence of
risk factor

.

Renal Damage/GFR
( Nephropathy )

-

Progressive Renal
Damage
( CKD progression )

ESRD ( pre-dialysis)

GFR categories (mUmin/ 1.73m?)

Description and range

Prognosis of CKD by GFR
and Albuminuria Categories:
KDIGO 2012

ﬂ“
I Low risk I

Mildly decreased

Mildly to moderately
decreased

Moderately to
severely decreased

Severely decreased

Kidney failure

Persistent albuminuria categories
Description and range

Severely
increased

Normal to
>300 mg/g

mildly Moderately
>30 mg/mmol

) increased
increased

<30 mg/g
<3 mg/mmol

30-300 mg/g
3-30 mg/mmol

Moderately J

60-89 increased risk

--
30.4“ -

I Very high risk I




Summary of
relative risks
from
continuous
meta-analysis

ACR of <30 mg/g or strip negative

ACR 30-299 mg/g or strip 1+

Adjusted HR

End stage renal disease

15 30 45 60 75 90105 120
eGFR, ml/min per 1.73 m?

Adjusted HR

ACR 2300 mg/g or reagent strip 22+

All-cause mortality

((
4

0.5 -

15 30 45 60 75 90 105 120
eGFR, ml/min per 1.73 m2

Acute kidney injury

15 30 45 60 75 90105120
eGFR, mVmin per 1.73 m?

Adjusted HR

Adjusted OR

Cardiovascular mortality

15 30 45 60 75 90105 120
eGFR, m/min per 1.73 m2

Progressive CKD

15 30 45 60 75 90105 120
eGFR, ml/min per 1.73 m?




Normal Kidney

— MINANIIN VBIMFINUVBI InNueas
Presence of CKD progression
risk factor
l e Insanasaes GFR (G1-G4) lnefi > 25% w091 eGFR
Renal Damage/GFR - o
( Nephropathy ) IS NI
“ o nsnauaeslafiudasadnasnds (Rapid progression)

: Aainisanasaas eGFR > 5 ml/min/1.73m?/ 1
Progressive

Renal Damage
( CKD progression )

ESRD ( pre-dialysis)
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Thank you for your attention



