Chronic Kidney Disease
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Rate of GFR decline in normals =

and in hypothetical patients
with onset of progressive renal disease at age 25 yr.
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Injury at the Onset : Tissue repair:
-Acute, chronic or both cell proliferation Compensatory
-Glom, tubule, vasc, interstitial Inflammtory cell mechanism

-lImmune, chemicals, drugs, fibrosis to preserve
infection, obstruction organ function.
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Key indicators & Targets for,
and common pitfalls

in CKD management
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Chapter 1: Definition and classification of CKD

1.1: DEFINITION OF CKD

1.1.1: CKD is defined as abnormalities of kidney structure or function, present for 4 3 months, with implications for
health. (Not Graded)

Criteria for CKD (either of the following present for 4 3 months)
Albuminuria (AER ZZ30mg/24 hours; ACR Z 30mg/g [Z 3 mg/mmol])

1 Urine sediment abnormalities
M a rke rS Of KI d n ey Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology
d a m age Structural abnormalities detected by imaging

History of kidney transplantation

GFR ©60ml/min/1.73 m? (GFR categories G3a-G5)
LOW eG F R , glnmerular filtration rate.

1.2: STAGING OF CKD
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fanilupadanm / whilsyasArasnisauacilaa CKD

GL-1.1 3{n1524a8 CKD ;
ihiseqed : AUafwgnaaq
GL-1.2 54an CKD staging

o Y o .
hilsesed © ganinaeinig staging CKD
ARIANAY eGFR WAL

Proteinuria / Albuminuria



Frognosis of CKD by GFR

Albuminuria Categories,
Description and Range

- - A1 A2 A3
and Albuminuria
CatEQDFiES' normal to mildly micderately severely
' increased increased increased
KDIGO 2012
<30 mgig 30-299 mgig =300 mglg
<3 mg/mmol 3-29 mgimmol | =30 mgimmaol
normal or
G1 highi
mild by
G2 decreased
GFR mildly to
Categories, | G3a | mederately
Description decreased
and Range moderately
{mLimin/ G3b | to severely
1.73 m®) decreased
seversly
G4 decreased
kidney
G5 failure




GL-1.4.1 Evaluation of chronicity

GFR< 60

ml/min/1.73 m?

Either absence
or
Presence of
renal damage

GFR albuminuria/| >3 1Rau
proteinuria
GFR => 60 |Absence of renal CKD = No
ml/min/1.73 damage
m?2 Presence of
renal damage

CKD = Yes




GL-1.4.2 Evaluation of cause

Whilszaaa : iaMauMaEae CKD ATURU X
A8 NFM mass screening UsstiulawA
DM, HT (iuiaususialan )
- g9l NAINITNYIN mass screening A1USU
- Kidney stone (..plain KUB )
- Polycystic kidney (..U/S )
- Chronic GN (..kidney biopsy)

Lupus nephritis (..sero markers)



GL-1.4.3 Evaluation of GFR

whilseaad - 1. aasldAn eGFR (Fiduameann S.Cr
WNUNITAAT S.cr BENLAE
ANBAYU 1. NIATFIUAITHIAFIFIU S.Cr
N1AFIFIUMSLNEU QC
2. 47MT37U Non- Enz vs. Enz. reagents
3. gNMINlE  NN9TAA2ERS Non-enzymetic
ludmasAuIulnadun1s CKD-EPI
4. CKD-EPI equation under-estimate Aw sl
5.A9NL N bARAI1 CKD stage 1-5 994 = 100 %



Albuminuria Categories,
Description and Range

Frognosis of CKD by GFR
: - A1 A2 Ad
and Albuminuria
CatEQDFiES' normal to mildly micderately severely
' increased increased increased
DI 2012
% <30 mgig 30-299 mgig =300 maig
100 70 <3 mgimmeol 3-29 mgimmel | =30 mg/mmaol

normal or
G1 highi

7-8 %

mild by

G2 decreased 60-83
GFR (o)
Categories] | G3a 8-9 %
Descriptio S TEaeE
and Range moderately
{mLfmin/ G3b | to severely
1.73 m%) decreased

seversly
G4 decreased

kidney
G5 failure




Method of Cr. measurement & GFR equation

If creatinine = Enzymatic

The most appropriate is Thai - eGFR equation

eGFR = 375.5 X Cr,,, (0848) X Age (0:364) X (0,712
if female)

The need for robust validation for MDRD-based glomerular filtration
rate estimation in various CKD populations

Kearkiat Pradltp::-rnmlpa Natavudh Tow nﬂmr:hﬂl Tawatchai Lhamatanarﬂtz Khajohn Tlranathanagull__
Pisut Katawatin', Pawfzenﬂ Suaanhtaphang Thananda Trakanwamr:h Tal-.tmgsak Kﬂnjanabuch
Yimgvos Av 1h1ngsam:rn Kriang TunE&:smEa1 and Somchai Eiam- Dng

Nephrol Dial Transplant 2011; 26: 2780-5.



A New Equation to Estimate Glomerular Filtration Rate

Table 2. The CKD-EPI Equation for Estimating GFR on the

MNatural Scale*

S.cr [ mol/L( mg/dL)

Black

Female =62 (=0.7) GFR = 166 x (Scr/0.7)~9322 x (0.993)Aee
=62 (=0.7) GFR = 166 » (Scr/0.7)~ 1299 « (0.993) &
Male =80 (=0.9) GFR = 163 x (Scr/0.9)"%41" x (0.993)"&=
=80 (>0.9) GFR = 163 x (5cr/0.9)” "% x (0.993)""

White ur
Female =62 (=0.7) GFR = 144 x (Scr/0.7)” %32 x (0.993)"e®
=62 (=0.7) GFR = 144 x (Scr/0.7)~ 1299 x (0.993)"ee
Male =80 (=0.9) GFR = 141 x (Scr/0.9)7°411 x (0.993)"&e
=80 (=0.9) GFR = 141 x (5cr/0.9) 129 x (0.993)"&°
CKD-EPI = Chronic Kidney Disease Epidemiology Collaboration; GFR = glo-

merular fltration rate.

Levey AS, et al. Ann Intern Med 2009; 150: 604.



n15ld GFR equation GFR-EPl  GFR Thai
ANNNU A LUKNAANNY

uala ang 47 1 22.16 31.8
SCr 2.36 mg /dI (stage4) (stage3)
e @78 65 1 14.05 24.1
S.Cr 4.28 mg/dk (stage5) (stage4d)

Jasuamaae Thai GFR equation azlaar eGFR ﬁgmdﬁ
wamuiualrg CKD-EPI equation iszanm

9 mL/ min/ 1.73 m2 BSA

nslgdannits CKD —EPI viilviunngnassndaula 138ARNI5YN
dialysis 1523und¥imes anaandrainisazilsing > 11



GL-1.4.4 Evaluation of albuminuria

Albuminuria Categ
. Description and Rang
Prognosis of CKD by GFR N - -
and Albuminuria

Categories- normal to mildly moderately severely

KD|GO 2012 increas ed increase: d increase d

<30 mgig 30-299 moig 2300 malg

o 3-29 mgimmel | >30 mgimmal

al Y : \1 &11 Y &1 | e | >0
a14 lmn15mAgama LU le a2 | | coss

eeeeeeeee

Categories, | G3a | moderately 45-59

1.Urine albumin/ U.cr ratio \/ Description |2+

{mLimin/ G3b | to severely | 30-44
2

eeeeeee
G4 | Gecreased 15-29

2.Urine protein / U.cr ratio

kidney
G& failure <15

3.Urine strip for total protein or albumin

ANDN: reagent strip LLAMI micro-albuminuria =

trace, 150 proteinuria = +1 |, +2

v

az11lUvin CKD grading lausala - ln
WAL AN tuNazls



GL-1.4.4 Evaluation of albuminuria

ilsed9m : aINAaN19A52a albuminuria %158
proteinuria PUNAUAN ﬁﬂqzlmﬁvlﬁ’%’umamqq%ﬂ
qpaaw : S9bNlAlusEAY mass screening
JNaugzanuanm



Proteinuria and the risk of developing ESRD
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GL-2.1 Definition & Identification of CKD progression

iilseasn : 1.105518u eGFR luntlag CKD a1 Asa
2. A291sziiu eGFR a"ndqﬁ‘mmju high risk V
3. Identify “ Rapid Progression ” = eGFR anAa4
> -5 ml/ min/ 1.73 m% U V (service plan WNkA")
apdaw : 1. feldfinsuandilediluyms
Acute on-top-of Chronic KD
2. €19L3iN911 rate of eGFR declineluaulne
3. N19ATUIT rate of eGFR decline A25NA1 eGFR
as19Uua8 3 9



GL-2.2 ldentify risk factors of CKD progression

whilseaed - masuniladaLAaeuaiCKD progression
lawn s2@AuU baseline eGFR, s2A1 albuminuria,
a1, tWA, BP, BS, lipids, smoking, obesity,
Hx. of CVD, exposure to nephrotoxic agents v
QRaaY : 1. AITAUM MIATUNNTD iwszdssTaginnn
anaviuilu check list wazlduaainsaudas
2. SRNUALNNDLINRIRAANNAITIH LEY ENANAEINN
SN TLNT



GL-3.1.1 — 3.1.5 Prevention of CKD progression

GL 3.1.1 BP Control
iilszdam 140/ 80 mmHg

ANBAY : -WENENAILAN BP aan1naith
- 535’\1@:@\1 poor compliance to medication
WS asannsuslnaLAs
KPP experience : BP 130/80 is still better



GL-3.1.6 — 3.1.7 Use of ACEiI / ARB as the

first-line BP lowering agent

ihiszasa : ldan ACEi / ARB ilusnauuwsn
AlsaniIsAnm N S.cr and S.K

Tugag 2-3 dUa1i nastanldan X X

anaau:wwnansaarzas CKD Jslinanlde ACEi/ARB
Tngranizlu CKD 3-4
Arstanziaann serum Cr, K 41l 2-3 dilon



GL- 3.1.13 Protein intake

ihilsesgsa : if GFR < 30 ml / min,
Diet. Prot. Intake = 0.8 g. Protein/ Kg/ day



GL-3.1.13 Protein intake (518)

ANDAU _ennfiazuilagAn “DPI 0.8 g. protein/ Kg/ day *
Tivitutlugissen
- NNSUUNN diet. recall N8N WIAUNATUUARINIG
- nM9LAL 24 h. urine urea-N LiVaAWIMMN dietary
protein intake iﬁwﬂl,ﬁﬂ\mﬁ\‘l 11134 bio feedback 17';51'
WALNLAILIN v
- Slumsannfiazilasuanuiagdu nsuatng
1agiilig wEAgINITaINLA



s 2

Renal Failure or Death
~N
o

Cumulative Incidence of

Mean Total Protein Intake Cumulative
During Follow-Up incid £
— <2 ghgld Inci enc.:e 0 i >.75 g/Kg/d
------ £2- 68 ghyd renal failure ."
{-— 68-.75 gkg/d porpeinidl
..... - 275 gl or death "y
....._.J"J.! ..... < .62
I' .62 - .68
d .68 -.75

Fig 3. Relationship of
achieved protein intake to
the risk of renal failure or
death. Each curve is the cu-
mulative incidence of renal
failure or death for sub-

' r groups of patients with dif-
o 4 8 1 % 2 # 28 R % 4 ferent values for follow-up

Follow-Up Time (months) total protein intake.
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GL-3.1.15 — 3.1.16 Glycemic control

1iseaen : HbA.C = 7%
anaau - Hiliageds Hilelsale CKD dilaeis
Tﬁﬂﬁqumn W life expectancy f1a1a > 7%
1954 target HbA,C 593 7 7% anafidasnn
- 219mR4 lFaNandas



GL-3.1.19 Salt intake

wilseaan ;2 g of Na/ day ( 5 g of NaCl )
AR 1.27W1FNUTHAA 398N UNIIL

a2 o

%4

U
2. WAAINITDNNLAA5Y undaany “Wad’
o & ) 4 Qv

3.uuzdnudanuiugad wnu ey
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GL-3.1.12 Life style modification

1ilsed9A ;- aannNIaIN1gANILAND
- BMI 20 — 25
- ULAUUS

74

lanid : 1. M19aanAIalUNUYAAANIN
2. €3laid pattern lanmaulansdnilas
NS

- g

3. ANQNNRIAN



GL-3.2.3 Evaluation of anemia

1seq9A : 1anz Hb %N 6 LAaw tu CKD 4
NN 12 1eay by CKD 3
Hct 30 — 34%

NN LN anemia @70 CKD Tudng
stage 3/4 iINa9IN13 EPO



GL-3.3 Metabolic bone disease

11ls249mA : - 11z Ca, P, iPTH , alkaline phosphatase
Tazasalis CKD 3b
- %11 BMD 11 CKD 3b

qraau  : feldgNnsad)iste
571A1ATR999, aLngl



GL-3.4 Control of acidosis

ihilszaem : S. bicarbonate 22 — 24 mmol / L
AADU - anuastNiwszi g lidannIg

NITAIUAN NI metabolic acidosis serum
bicarbonate > 23-24 mmol/L 19¢
deARANNIAANURGLSALA LA



C . . Supplemented
Dialysis —free survival with NaHCO3
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=" JASN 2009; 20: 2075.
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Figure 3. Kaplan-Meier analysis to assess the probability of reaching ESRD for the two



Thank You for your attention
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