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ABSTRACT

Impact of dialysis modality and renal function at dialysis initiation towards mortality and
economical burden study: A prospective observational study

Kearkiat Praditpornsilpa, Paweena Susantitaphong, Tananda Takarnvanich, Monchai
Siribumrungwong, Anan Chearsuwan, Surat Songpanich, Pichet Laowanichnan, Weerawat

Pantongdee, Sajja Tatinupanwong, Pisit Intarawongchot, Pakorn Tungkasereerak, Kattika Harue

Background:

The prevalence and incidence of CKD have been increasing in Thailand caused by the
pandemic of non-communicable disease or the inappropriateness of renal replacement therapy
initiation. The optimum or critical renal function for renal replacement therapy initiation has been
an important issue. Late renal replacement therapy may cause morbidity and mortality while too
early renal replacement therapy cause patients’ morbidity and unnecessary health economic
burden. This study aimed to investigate the association of renal function at renal replacement
therapy initiation towards clinical outcome and investigate the comparison of mode of renal

replacement therapy towards patients’ outcome.

Methods:

The evaluation of pre-renal replacement therapy renal function was investigated by cross
sectional study. The results of most accurate pre-renal replacement therapy renal function
assessment was used to enroll patients in multicenter, prospective observational study for

association of renal function, mode of renal replacement therapy and clinical outcome

Results.

113 cases of CKD stage V by CKD-EPI equation who expected for renal replacement therapy
were enrolled for the cross sectional study. The average age was 59.2 + 17.8 years and
average serum creatinine was 6.59 + 3.00 mg/dL. By reference 99Tc-DTPA plasma isotope
renal clearance GFR study, the average renal function was 16.6 £ 5.5 mL/min per 1.73 m”.
CKD-EPI Equation for GFR severely underestimated pre-renal replacement therapy renal
function. Cystatin C based GFR showed better performance and Thai GFR Equation showed

best estimation of late CKD patients who may need renal replacement therapy.



386 late CKD patients who enrolled for renal replacement therapy were included in multicenter,
prospective observational study. The average age of patients was 59.8 + 16.1 years and
average serum creatinine was 10.81 + 6.73 mg/dL. The prevalence of co-morbidities was high
and more than 85 % of patients reimbursed the renal replacement therapy cost from the
government reimbursement plan. The renal function when the renal replacement therapy
initiation by CKD-EPI was inaccurate and range from CKD stage IV to early stage V and late V.
The findings cause problems to analyze for the association of renal function, mode of dialysis
and clinical outcome. Thus more cases are needed to be enrolled and more follow up are

needed.

Conclusion:

Renal replacement therapy initiation by CKD-EPI was inaccurate and underestimated renal
function. Renal replacement therapy initiation cases enrollment by CKD-EPI was inappropriate
and cause unnecessary renal replacement therapy reimbursement. Thai GFR equation should
be used for renal replacement therapy initiation. By Thai GFR equation, the investigation for

the association of renal function and mode of dialysis towards clinical outcome can be feasible.
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4. NUNIUITIUNTTNINUIFENLNLINRS (Review Literature)

4.1 malaiEa5a (chronic kidney disease; CKD) A maziilafinsviauanas Inaiiino
nsinase aesallil
*  N17aMA9UR9A1 glomerular filtration rate (GFR) widatingndn 60
mL/min/1.73m° uaaiuiundn 3 e
o AnneRnavEenaniannaeslaRalnflngazlan GFR anasvisa il

HUUINNNITUL CKD snsmonugussaedlsalfidlu 5 szae (1319 1)

A19199 1 N1FWLINFTaZURY chronic kidney disease (CKD) Lmzmigl,l,aﬁﬂ'aﬂ

GFR X
Stage Description ) Action
(mL/min/1.73m")

1 Kidney damage with normal or 4 GFR >90 Diagnosis and slowing progression,

CVD risk reduction

2 Kidney damage with mild ¥ GFR 60-89 Estimating progression, slowing
progression
3 Moderate ¥ GFR 30-59 Evaluating and treating complications
4 Severe ¥ GFR 15-29 Preparation for kidney replacement
therapy
5 Kidney failure <15 Replacement (if uremia present)
(or dialysis)

4.2 nsdsziiuAinisyinauaasla (glomerular filtration rate, GFR)

a

AtinAresn1ainaupeslalszinns 130 waz 120 wa./uN/1.73 87 Tufmnauaziud

o

o o 1 1% 1 I
FANATAL A1N1TnuLNnIgRgaalAu 2 dezinnlugy) o) Ae

4.2.1 msiaAnIsvinauaastalagld measured GFR
AnsdaAINTINN9Raadtaleeld measured GFR Aan19dnAIN1In e utadlnlnmnge Tas
o [ [ -dl-d o o 1 dyd
anAuNI9IAN1sInTIBsA TN AANTTRAssa U TAS
i y J .
1) @19NUNITATNAIN (constant production rate)

2) @191 meLNgBdsTeNulATagse glomerulus

3) ansnliinisaseizaganduviels
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4) @9 INANNINYNINNANTYITRIATIEULENAN 1A

'
A a

ansniAnaNtRAINa1auazansntinnn AN sinuesle Taun auy

a

a

Al (inulin) ,
iohexol, diethylene triamine pentaacetic acid (99TC-DTPA), "*|-iothalamine , chromium
ethylenediaminetetraacetic acid 'Cr-EDTA)

Inulin 1uansdsziny fructose polymer '® A1 inulin clearance NANWINAL GFR a34 WA
dURBUN1TAT9A5A inulin clearance gaenn LHagaNFaglil inulin N1euaanLaanA1BENIsaLEAY
a n’// o [ . . A k4 A a a 1 dl s aI/
anvian1snsadnszil inulin lwdesuazilaatnssiadldmatinfivviwuazesann Geluflingaanialyl
Tunenfi

"*|-iothalamine 114417 radiological contrast @@u170 AN 1009 1A

lohexol,
lndAeaiunisnsaadiag inulin® wid1599 2 GiAazily contrast media T94ilu nephrotoxic
substance WAWLNENUN L AaWENNAN (< 20 HadaART) AsdANLaandtsagilae

Tc-DTPA way °'Cr-EDTA @nunsn kiilugansmararin1snianuaadls tneld tracer dose
~ , 2 = c v o v = o o . .
WeLAATaUTNAaInNIandisdlan wazliAin1sinauaaslalndimesdunisnsaasas inulin

n1sdaAINsReILaestnfiaeassng < 4195 Aeudneeen wazisatuneasiiainnsn
) Y o ] oI/ o [ o 1 a o = ¥ o =y [ o
unlfuunsnanaiall dnazaninatianizauiss vealdnmaaniz luiiaaddadninlunis
AIasneAaYin 1Ll
lunnanadfuimnienld serum creatinine Waz creatinine clearance eI UATNIINI9ULA
1 atnglsAmun19uLlana serum creatinine WY creatinine clearance ld@N190LAANDNAT GFR

o ]

Tnaanzedetiafilienidndaunasieniedoauuainanadeia bl duiUaaang aavse

'
1 ¥ a A

aadau gRntnzynlnruinisatiauin gaanisqodanauie wasfiloalnisady

a U

32
2320

NI

sreiviinge) i

4.2.2 nsanAIN1synaueaslalagl Al serum creatinine

A1 serum creatinine WsEUNAUAU GFR  d8andnuednisuilanan serum creatinine Ag
serum creatinine %@J\iﬂdﬁﬂﬂﬁﬁimﬁlﬂ GFR aAa4NINNIN508AT 50 (gﬂ'ﬁ 1) FarTuAn serum
creatinine figandnundnties lilfuansin GFR anauiieadniien i luftlagaunatimin 7o
N, N serum creatinine Wna N 0.9 11 1.0 UN./AA. WUF1 GFR AARIAIN 120 11 70 HA./NT
Junnenduiunsdl advanced CKD  #1nANT54 creatimine WA 5.0 16 6.0 10 /A8, azsin 1

GFR ana1n 25 L1 22 1A /U7
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Serum Creatinine (mg/dL)

Y ) L) ) L}
0 30 60 90 120 150
Creatinine Clearance (mL/min)

5% 1 wana inverse relationship 5¥1IN9AINIFYINIUERILA (creatinine clearance) NUTTAL

serum creatinine

4.2.3 N159AAIN1gINuaadlalaaldA1 serum creatinine based equation
nnsdaAnIsineueedtnlanglEaAn serum creatinine equation FAYNNUNUEININNGNAD
serum creatinine a&ialsfinnidaNatsnndeunnsinsaesannigsing o uazideszinszdslunig
L2 4 4 e ma i 2y e oo « o
wlana Tneenizaddaiafiasulanainesinduladnaziznliinisfnunindanaunulaiugiloe
viza lad
serum creatinine based GFR equation U sznau /28 measured creatinine clearance,

Cockcroft Gault equation, 2aun1? MDRD Lay CKD-EPI

n1suidanan Measured creatinine clearance (CrCl)
ANNITDANWITAN measured creatinine clearance (CrCl) N inenuladnae 24 du waz 14
gm3 CrCl = (urine Cr x urine volume)/serum creatinine Wag W UAUNUARINNEWINAL1.73 9P AN
1 A IS4 [ o dl 1 ol/ <3 1
wilatarn creatinine clearance Hdaanfaiasannnisiiuiidaanznaan 24 d2lua wanAuly
ATUBIL avdanalii A creatinine clearance ATN31AITINATY WALN1TN creatinine N tubular

creatinine secretion effect N11%A1 measured creatinine clearance 49041 GFR fﬁwméﬂw

feazwiulidaauluilog advanced CKD WA GFR Ratlngiuin

n1sudanan Calculated creatinine clearance (CCr)
ANN1INAUITUAN Calculated creatinine clearance (CCr) Taaigunng Cockeroft Gault

CCr(N@./uﬂﬁ) = (140-age) x lean body weight (nN.) x (0.85 if female)

Cr(un. /aa.) X 72
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. ) A o o Ny o o o & A
WL @4uN17 Cockeroft — Gault equation LW@Q@ﬂﬁ‘iVﬂx‘ﬁM'ﬂﬂﬂﬁlNﬂﬂ@’]ﬂmmmfaiﬂuﬂ@’]'}ﬂﬂm
Ao

ANHARIALARD UG I enHATHNaan18ge wazdszidiuen GFR gendnAtassluauenyiiasuas

AndnAtassuggeanguinnda 65 1 Tnaanizaeinggis Wwaldiuaue s

n1sudanan GFR Usziduaind@unis MDRD wag CKD-EPI
TulszannsAuRnggn warAuRaal Hdauustinlflsvitunimianuaadtafqagunis MDRD

WAz CKD-EPI  Taaiaunig re-expressed MDRD equation’™"® AM14904aN

-1.154 -0.203

GFR (N@./‘mﬁm 73 m°) =175 x serum Cr x Age x (0.742 if female) x (1.212 if black)
WAZANNT CKD-EPI equation’” AM1984A1N

Female Cr, < 0.7 mg/dL: GFR (N8./A%/1.73 m°) = 144 x (Cr,, /0.7)"**x 0.993°%
Female Cr,_> 0.7 mg/dL: GFR (48./u1¥/1.73 m?) = 144 x (Cr,_/0.7)"** x 0.993°

Male Cr, <09 mg/dL: GFR (a./A%/1.73 m°) = 141 x (Cr,/0.9)"*"" x 0.993"

Male Cr,_ >0.9mg/dL: GFR (ua./W1#/1.73 m’) = 141 x (Cr,_/0.9)"**x 0.993°%

en

1/]3\7ZQEN@Mﬂ’]iﬁ/ﬁs\lu’mﬂﬂ%ﬂyj@ﬂizmﬁﬂ@a’)‘m')LL@Zﬂﬁ‘thﬂiaQ610’1 Fathunliiulszanae Faidu
ﬂizmm%um:ﬂ@zmmtﬂﬂqu%ﬁmw ﬂmmmﬁ'@u@;a 1uﬂ@z°mﬂmjﬂumﬂ13ﬁ@um@ re-
expressed MDRD equation ﬂi:mmajﬂuﬂd’] 40 % azlfFunisaiiagde CKD Lﬂumwﬂﬁv%\i AULAE
njﬂu A31981N1919210U GFR dufutlszannssaies Iag annislsziiin GFR 4 mdulszainsau

-0.179

GFR (N&./417/1.73 m%) = 175 x SCr,__ "** x Age®"" x (0.79 if female) wazannslsziiy GFR

Jaffe
-1.094 -0.287

Amiudszanadiali GFR (88./11%/1.73 m?) = 194 x SCr ™' x Age " x (0.739 if female)

d” = a a s a 18-19 ¥ o =S = 1 o o

Nenesi Ysshngnafall wazaniy™" MfiansAnsFauiauaAinisAiuamnismiieny
a041m Taelden re-expressed Modification of Diet in Renal Disease (MDRD), Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI), Cockcroft-Gault equation, WeudunisdaAinng
N91uae4talneld plasma Tc-diethylenetriaminepentaacetic acid (Tc-DTPA) clearance WU
ANNINNUEaelAaNN annig GFR NlddmFuauiinuadAiaindimaniiluasaludiae nauay
wnlddudszanslve Uszanslveazlfifunisitiads CKD naanan CKD sazsng 7] gandnAny
Wuaza wazunnliian GFR Nl&annannisaasauizaiefansanBunisinedntanaunuls
7N = ai 1 o ) o 1 1 v Y o o o o
filaaazdanui@assanisinetinianaunulaetsldmunzanlagazfiaqiinfunisingninem

nawnulasandauinld uananazifinua@usdefiloaudafidnasanisldanauiseningiou
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A1s13nugaTeslssme Wununaenisaieannisdanisinuaedinduiuaulnalnaannis GFR

-0.848 -0.364

Auiuaulneyiniu 375.5 x Cr, "***x age®®™ (x 0.712 if female) (1317 2)

A15199 2 Lmm'gm'a‘m'a‘ﬁﬁmmmmsv‘hmumm‘lm (Estimated GFR)

eGFR methods Sex Serum creatinine Equations

Cockeroft-Gault equation - Cr,., [(140-age) x BW/ Cr_, x 72]/BSA x (0.85 if female)
Re-expressed MDRD equation = Cr,., 175x Cr_ "*x age™*” (x0.742 if female)
CKD-EPI equation Female Cr. <0.7mg/dL 144 x(Cr, /0.7)****x 0.993

Female Cr,_>0.7mg/dL 144 x(Cr_/0.7)"**x 0.993%
Male  Cr, <09mgdL 141x(Cr, /0.9)**"" x 0.993*"
Male ~ Cr,,>0.9mg/dL 141 x(Cr,,/0.9)"**x 0.993

Thai eGFR equation - Cr 375.5x Cr, ***x age™™ (x 0.712 if female)

enz

BSA, body surface area; BW, body weight; CKD-EPI, Chronic Kidney Disease Epidemiology

Collaboration; CrEnz, creatinine enzymatic assay; eGFR, estimated glomerular filtration rate;

'
a 1@ o

wianaunis GFR dmsuaulnaazilsziiunimnaueesnludszansinglfudugnan wafdasia

wlamrfapnuszinsedalnaianizateielulszannsniesdlsenauae9seaniauAnsNgann
dszainsiald nasAnm lugilaagAniuunnsasannnisismaiedledlulszainslnanudn wdl
aunng GFR dwiuaulmefliidpaiandaululscanmmauil aneinisdanisminauaeslalneld
AN cystatin 1AM AaIALAABUTDETN4A cystatin-C GFR lHannnisAuinilaaannng cystatin-C
GFR 7in7iu86.7/cystatin C ™2
Cystatin C v endogenous cysteine proteinase inhibitor 2141 ATy ana 13 Alanasu
Qna%19a1n nucleated cells waziingnszuaimansaadnsnasi **' Tnauinnineauay 99 189
cystatin C gnnsasiinawmagaa N340 (secreted) lignaanaw (reabsorbed) Lazgneiat
488 (metabolize) 91 proximal renal tubular cells AALLENBNN1TNIULRIIAAARS AENLITNNNNT
QI 491 1 . A 1 1 [ 1 o o o o o o J % aa
WNTUBRIAN cystatin C TULARA WATWLANANAINA1IEIdNAUSALNIITAAT GFR A2895
radionuclide-derived measurement ' auduiu1a89n1511An cystatin C wnlidusaunulunng
o 1 o dl 1 % v dgj
SaA1IN1IR19Uaa9 LA (GFR) Lu@w’miuqmumumaﬂ?mmmmnmuLu@ (muscle mass)
Tuatued ane v BTN d9uga NN3EULIT UAzsEAL C-reactive protein ANWUSTLISZAL cystatin

22

C lTuiaan™ dayaann Cystatin C M1HIAAAIDINAABIN 1N serum creatinine based equation



15

HpnuAaIAAeugeugLae CKD sxazding o) neunisineindanmaenuln pasld cystatin C 1l
dl I a o = 1 dil = 1
wzaaNa lunslsziiiunisineaueslalunsdidutivsaly
lugilalaZasiszazqgaing Inaanizgilianaaisunisiaismidnasaaasuns
o @ a ' a o v ' ) =y @
iiianaunulevsalad aunisdsziiiunisvinnuaads aunislalvausiudinnngaiilu
Uszidudmunddny uazifludoundasiiiiunsmdinaunaunaz@nusalilin aas

aa ﬂﬂﬂ

Li&lﬂ’]‘a“a‘ﬂ‘i&f’]‘l.l"l‘u ﬂ‘VIﬂLL‘VI‘u‘lﬁlLN’ﬂ A1 GFR ’6\ﬂ'ZNLﬂﬂﬂLﬂﬁlM‘i‘i\?@~1ﬂN@’&Wﬁﬂ’]\1 AAUNNANERA

aa

Q
ﬂ@’ﬂﬂ@uﬂ’]N’]iﬂLﬂdﬁﬂULﬂﬂUlﬂ')’] 2619111 ﬂ‘I/IﬂLL‘VIu‘lﬂLL‘LI‘LIulﬂal‘VIN@@Wﬁﬂ’]\‘lﬂ’&uﬂﬁaﬂ'ﬁﬁ

fuszuinanisnaniaanaraasaslafiauuaznisnanlanietasias

424 nmsEumstinianaunule
Imﬂﬁqiﬂﬁ%LLuﬂﬁF}umiﬁﬁﬁmmLmuVLm?W'?mjﬂanmVLmf“;ﬂi"‘wmm;mﬁfmﬁﬁ@mﬂi?ﬁ

FHedafaainniaderasseadsluiienie 8109619 9 1Eud 89013 uremic pericarditis, 89013

uremic pleuritic, 81N progressive uremic encephalopathy ¥58 neuropathy % 81N134UAU

liauannisin, N1nziaanaanialnRainnITMINILRAUNRYINAAIAaA N N12z1NYIaNdand T

o

pauAuassiaendlTasns uarnmenlnauinsnduiusiulsnlaigef ilaqiiudiaalabeisay

4

dld a A 1% tﬂl o a o 4
zﬁqmmmmmmigimawuimmﬂ LU'ﬂ\‘I@’Wﬂﬂ’]ﬁ“\]ﬂ?zﬂﬂﬂiﬂﬁi?ﬁﬂlﬂqv\lﬁl'ﬂ\iﬂizm ﬁiﬂﬂﬂ’]lﬁﬂiﬁ‘ﬁ’mﬁ‘

TnedinferisnisnisinenatinsasaAgu

1y

TufithalsnlaBessrazqatinaithifonnisghids deliffetmunasineiaaudiansianis

o o pry A A & ' a A a = A
U’]U@V]ﬂLLWUi[;HN@i? n1aam1 GFR @ﬂ@ﬂLV@@LWWLL? SNENANANTUNINAITN ARTALANBDUUAB

a o [

annsdezidiuen GFR Tunquijtaanautntanaunulafasufoaziiiudn wadjinniieguiasi
panlmnazanag N uazuanatsunalsrlagneuunuludegaianisfiaunisunne

Tnenanizatinsgienisiintdamaunulasoauia Tannanazianuldivanzaniiacilaniafings

% A = allal o 1 o Yy o di a o
ﬂ’]ﬁ‘ﬁlqﬁm'ﬂﬂzllﬂﬂﬁ"ﬂN@ﬂ’]ﬁ‘ﬁﬂ‘i&f’\ﬂ&lﬂ’]iﬂ')ﬂﬂqmﬁ@@ﬂﬁﬂ\‘i | N lidauusia B un195ne

o 4

ntanaunulndnivgilonlnGefascurgafinaresuwiazlszimanutinlfadnandae - uazd

u
v v v

FUATBALANFANTUNIN THTUAUaD UEN NNUATEFRATBdUAAZUzINA

Tutl w.a. 2545 nguilszineaglstuuziinlinansaniunisineinianaunuls Wasinig
o ° ' A oA A o A ) 4 =
v laaInNgn 15 ua/ani viseldadlain1sresnnzeside (uremic symptoms) el lu

091 1 A o a = al dl al = dl 1
nnsarLANYN U NN BvEeANARTaTia Weein 1z inTuINIana uazAsENanIRenLNaA)
o > ! AR o o o , o , a
nsineueslatiasndt 6 ua/uny Deudilifieannts dmiulunguideidu wamonu a1sazfiansun
NaNAaAB3Iu NAARLHANAIN1INNUEa9 InLEND 8-10 WA/
= p . . o o
au e lul w.A. 2545 Australian and New Zealand Society of Nephrology IRIEAVENEs

NansaunBunaniaen (initiation of dialysis) LaAIN199N19 1ULBIALTLHNY 10 NA/UNTD/1.73 AT,
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a A

PR . A Al & ' - o
\HBNEIN1928IN19E7LHe (uremic symptoms) yizadileymnlunismauaninlusanezanaNsi
Ta%m visalniazlnaunnisniaias® waz The National Kidney Foundation-Disease Outcomes
Quality Initiative (NKF-DOQI) 1§ #4031aa1nn19Anen Canada-USA (CANUSA) Tull w.a. 2541 &4

= = v o & | = = ¥
dunsAnsfieniAnduiuiszndigannailesraanIsieniaaanantinfiequazniny
Tnauinissiednsnissantanesiilon wuddnIINIATIRaziiaaNgn WaKATINIBIAIAIIN
= - Y o o P |
walieslunisvaniaaaniamiingieq (total weekly Kt/ V urea) s98iuAIN1IM1914209 lATINA S 0E]

(residual renal function) HA11NN91 2.0 FeauldTuA creatinine clearance Usrunns 10-14

1 1
1 P

UA/UIN/1.73 PIN. TaNAURN1IIMUATTazaadnInz lnrneFafsasy 5 1ANHAN estimated GFR 9

188197 15 Na/U0/1.73 man. Taelull w.A. 2549 NKF-DOQI® lanuzinlifNansanZunaniaan

b

b4

(initiation of dialysis) tA8ATTNTINEINITUATAINITUAAIIDIAINADLLTLHE (uremia) 99ND9EaR
dadsaaenisizuniaaniaan WadeAn1919 U199l estimated GFR RN 15 NA/N7/1.73

FATN.

1
=

1udl w.A. 2541 Canadian Society of Nephrology MauuzsinldGuin1sneniaasiieieAn
n19NuaaelAAINg 20 Na/AUNN/1.73 AH. sanfuleanisaeanIazeaie nosTdunamanly
2 a 24 y v P DY & a A A
wangs naznsatiuluaennliaunsouflelilaanisliianinwa nazinfiu vselniny

a

Tnaunisianaslnadssiiuannseaudayiulu@an waz Tull w.e. 2542 United Kingdom Renal
Association lEunzinlfiBuinisneniaaailelArnisinauredlnanngn 15 8a/uni/1.73 asu.
\ o A v Ny o a & o P \
saunulssidudiendadanasnisBunaniaen Tnaldainisaecilan nnaclnguinig lspsan Aaw
wiausalaanawsan (functional status) 1usne 1% wazlull w.A. 2542 Japanese Society of
Nephrology léuuzinlBuinisweniaaaileiAnn1niauaadlnainga 15.0 Na/uni/1.73 asu.
1 o a A dl ] ¥ o % QI A dl 1
gaufuiaINI/aNIsUARIIBIN Tt TRe N AN sa e Fnenlius uazarsEuneniaanien
N1INN9ULedlARINGT 6 Na/AN/1.73 men. Daudliiennng®
aziiulddnfauuztinlunisEunisundenauwnulafanuuansretunnluusazlszna 15
a o o a a o o w ) \
BuAINNIIFNEIFNE 20 Na/ANT/1.73 As. Tilau 6.0 Na/uni/1.73 pau. M liunndlsalndaulng
= v QI v o o o [~ a dl v o v o v 09/ o
HunatinGy Winnsfnendaneuwnuladaiull wesaandewusindudiounstianiig ) 41698
Toymannusiugnnisdeziiunisinauaeslalugamnismiaueeslmdesllun wasainglos

CKD srtizgaiinadasAtlsenay aasianientlasulas

1
k4

[ a 1 o al o o o [~3 dg/ o % =
fayalulszmaanigewininudrfieaiunisinusntndanaunuladauninaidy (Ui
2) $R9IN19BNNDNIAAAT estimated GFR 1z1N0W 10-14.9 Ha/UNN/1.73 ATH. 49UUANTREAT
15 10t w.A. 2539 1lutasay 30 LALaMIIN1TENNANIAAATN estimated GFR 81NN91 15 14/

WIN/1.73 AsH. geavansasay 4 Whibeaay 15 Tull w.a. 2552
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eGFR

@
o
1

[] 10-14.9ml/min/1.73m2
504 [0 =15ml/min/1.73m?2

40

304

204

10

Percentage of total incident cases starting dialysis ‘early’ (%)

0 T I I I I I I T I I I I I
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

519 2 usnsdRsINsEANANLARAN estimated GFR szanas 10- 14.9 Na/ANT/1.73 ATA.
WASNINNGT 15 NA/WT/1.73 ASH. (Tayaua9 USRDS)

Ay =2 QI o ° o 29 v Y
§J°]J@3;!@ﬂ’]?ﬂﬂﬂ’]ﬂ’]?L?Nﬂ’]??ﬂH’]U’]UGW]ﬂLLV]u1[F]IﬂﬁI Hwang Lazaiue VL@QLﬂ?WiM?I@%;I}@@’m

Taiwan dialysis registry 32139IN.A.2544-2547 wud1n1sizuneniaeanANIsauaedln

[ %

1 1 1 v
(eGFR) ANNNN 5 1a/ANN/1.73 AN, FNRUSALERIINTRLTIRNIANTU nasRaniTuing 11

o

1 = v dll A o o 6 % 1 1 o
wummﬂmmglﬂmnﬂi::mﬁfyﬂquwmmmmauwumﬂumumwzmwmm@mmummim

(eGFR) fudnsnsidedan annisane luiilhannaniaananuau 34,279 91¢ (319 2)

1.68"
1.57
1.5 136"
1.20™

-
0 1.00
_és 1.0 * 0.86"
= 0.75
=
o
= Ref

0.5

0.0

0 2 4 6 8 10 12~
eGFR (Iml/min) JSDT2007

sUn 2 wamsdnsnAeTinvadilie 34,279 s1eaIngIutaya Japanese Society of Dialysis

and Transplantation WUNANNAT eGFR Tuaniznizunaniaan (initiation of haemodialysis)
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= LY < Y o Py v = a o °o o
ﬂ\‘lLLNQW%@H@W@@WﬂiMﬂQuLL@Z‘Q_,Iﬂul,l,@ﬁNLL‘H’JT‘L&NN@L@ﬂ@qﬂﬂﬁﬁ‘Lﬁ‘Nﬂ’]‘i‘iﬂH’m’WUﬁVIﬂLLVluLLL‘l

Faiull nsudanadieyasiesinfaantinszingeds WasannisdnmdauluagiidunisAneuuy

1
a

v [ 3 o a aa dl = o % = . . v .
fiaunas wardndnsnis@adinainqanBunaniaan inliianaazil lead time bias 15 lead time
bias ABNATTEZIAN MINNTBNNFFNEN (initiation of dialysis) Aun1snengailsa (renal function
. oA i s A o Na o 2 <
progression) NA19A8 ANANAATEYINLsLleTira9n AANERIIN1392ATIR luNgunaniaa i3
(the gain in survival on dialysis related to earlier initiation) A1 srazina1NTRATIR survival time
naunazEunisaniaen (initiation of dialysis) lungunnaniaendn (ate starting) agildne < fife
, a o A aa o | Ao Yya 2 | A e
pldaunmlszidiudnsnis@adinaesfilonlusendnandsliliGunsaniaanaasnguin sy
Wanandnly *°
Cooper WazAne’ AINIINITANEILLL randomized controlled trial (the Initiating Dialysis
Early and Late, IDEAL) w3aiuiigusendnanisiznnaniaaniia (early initiation, eGFR 10-14 1@/
al o tal A U e . = =X %
wN/1.73 maN.) nunsiEunantaandn (ate initiation, e€GFR 5-7 Na/W191/1.73 A3N.) Dana LAY
o aa [Vl 1 qg; 1 1 1 o ¥ o aa
219987913980 T36 WWae 828 98 Wi 2 ngu A NLAnsaiu s U RIINNsTRATI6
(hazard ratio 1.04, 95%Cl 0.83-1.30, P=0.75) uanannideanuinfasay 75.9 1RINQN late
L Y  a 2 @ C Aoy A = PR ,
initiation favENWantaant3and1A eGFR NA914 1asandanisaesniazgaide (uremic
symptom) WAZHAFN9URY eGFR 184914 2 ﬂziumu%]wi’i@ﬂﬂzimﬁ@ 2.2 NA/WNN/1.73 ATN.
(Cockcroft-Gault equation) Laz 1.8 NA/UN/1.73 AN, (MDRD equation)
Chang wazanie” AN naresn1Inandentsa (early dialysis, eGFR) eguiunan
‘aandn (late dialysis) Tugilae 836 918 Tnalungu early dialysis HAN19vI19 a9 lA@ALLYINAL
11.1 48/A/1.73 msn. uazlungu late dialysis HAN199IN9 384 ba@AWYINAY 6.1 Na/Wn/1.73

9. Wudnlungu early dialysis H8m31N191&8T304In91lUNgN late dialysis WHINBNINIT

]
J ==

Waunauaueg (match) taa’ld propensity score @9tlsznaufanan wa 35n1svaniasn Taa

a

a

1lszanda (1o e latazuannians) svauANdnduaadaen seaudauinluiaan

a

1
=

o = o A 1 ugj 1 a o a aa 1 1 o dl
sravLAaENLaziaanadaluldaan wuIig 2 ﬂ@]NN'ﬂﬁ]‘j"mﬁﬁ‘L@ﬂﬂ]'}ﬁmllNLLﬁlﬂﬁl’Nﬂu Y PARNE

a - ' . ! o PR ' = [y
AATICURLNNQNLBNE propensity score match WUQWI%&QUQH‘VIN@’W&!N’]ﬂﬂ% 701 waziNy

'
o o

szaudayRuluaengindd 3.5 niusedns nnsWeniaeanida (early dialysis) E9NERIINTRETIR

NI (hazard ratio 3.29, 95%CI 1.01-10.7, P=0.048 uay 2.53, 95%Cl 1.02-6.28, P=0.046

>33

=S

= v A c 34 ¥ o . = ' QI
121 AAUTANIY UATATUL TANN1sAnE meta-analysis wWraueuszndneniaizy

A

WaniaanLda (early dialysis) Lag N12iuNaniaanAndn (late dialysis) NNATAIEATIINITTAATIAATN

'
a v

17 nnsdne Tuilhe[iuau 1,081,116 e TnadAeaaes eGFR lunisiufiuaniaanain 17

NNIANEI WAL 6-7 NA/UIT/1.73 TN, UATNUAIANLBAT8Y eGFR ARNTWNN ° 1 Na/MI7/1.73
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[ % %
c o o a a KX v a K

3. AzdNAUEAUENIINTReTIRNINNTUS AT 4 1R9ANRALTDY eGFR MANTUNN 7] 1 N8/

WN/1.73 AW (adjusted hazard ratio =1.037, 95% CI 1.030-1.045 P<0.001, gﬂﬁ 3)

Adjusted HR Study

Study (95% CI) N Quality
Tang (2007) 3 i 066 (045, 007) 233 B
Traynor (2002)" —i—"— 110 (100,1.20) 235 B
Korevaar (2001) —_— i 082 (0.72,0.94) 253 &
Shiao (2008) > 1182 (1.023, 1.366) 275 3
Evans (2011) —'0:-— 103 (100, 1.06) 708 7
Beddhu (2003) -':- 103 (102, 1.04) 2920 5
Stel (2009)1 = 104 (103, 1.05) 4756 5
Stel (2009)1 -O-i 1.02 (1005 1.035) 6716 5
Sawhney (2009) 0: 1.024 (1.018, 1.031) 7,299 5
Lassalle (2010) *i 1017 (1.010, 1.025) 11685 5
Hwang (2010) | - 115 (1.135 1.165) 23551 4
Clark (2011) ‘i 1013 (1.010,1.016) 25810 5
Rosansky (2011) I’ 1.037(1.034, 1.041) 81,176 7
Kazmi (2005) . 1.034 (1.032, 1.036) 302287 &
Wright (2010} 0: 1.035(1.034, 1.035) 611913 5§
]
Overall (I2=97%, P<0.001) 0P<0-001 1.037 (1.030, 1.045)
T T T T T T

06 07 0g 0.9 1.0 1.1 12

Favors earlier dialysis initiation Favors later dialysis initiation

All-cause mortality (per 1-mL/min/1.73 m2 GFR increment )
gﬂﬁ 3 Ww&MY Forest plot A4 adjusted hazard ratio for all-cause mortality ABNITINNTU

U499 GFR 1 NA/UNN/1.73 FASH.

[ aY o [ [ = ) [y & a & ' ' -~ o
m@gam”luumwmﬂﬂamnumuum”lmumimauumg’mm%"amm%uﬂ@w'au 9
MAgrraInuNIsTHAITIENNIsS NI T ANawnule W USuiunainsiia (muscle mass)
@ 2 o . . - I |
aa9gilie nenalatuinseaeills sEAU uremic toxin ARBAUNAIATY WasNAIAINER
1 a' v [ o v v 3 d" o a 1 v v 4 %
A1 GFR Mignsiasusiudg uaslddayaninnanannduingilaaaslalsslagnnisinen
o a l s a v @@ ' o a Y1 Y
iianaunule wiall Hisddeainnsoasurelailluadiels wasunanduladngilas
[ v L4 A o o %3 aa o % 1 v
U1azladszladdannnisisusnuiidanannule 38n1s5ti10anawnulalayuiazlii
dsslaatungilagegn

4.2.5. NM1SLAANTIRNANITSNHLNUANALNU LA

ALt LB AN LA NINA BNN195N11N TN ALNULE 2919T9NI9TIAaN38189N13
o o o al 1 o I's aa Yo U Y o a o
Fnuntintanaunuls Auaseuadninieedtinaasdilon wazaasligilon uazandnasaunitaes

¥ =

o = ) ' o a = o o o o o aal A
HﬂQﬂ?QNﬂQQ@]LL@ N@Qu?qmﬂq?mﬂ’&uﬁl@ sﬁﬂiuﬂ@@quu@JﬂqT?ﬂH’]U’]UﬂmﬂLL‘V]‘HVL[/’*] 319 AR ﬂq?ﬂ@]ﬂ

1 A v dl = 1 % Yo = a a o
ﬂ']Eﬂ[ﬂ, ﬂqﬁ‘WﬂﬂL@ﬂﬁﬁ'JﬂLﬂﬁ‘ﬂﬂiﬁ]mﬂﬁd A ﬂ'ﬁﬁ‘V\lﬂﬂi[ﬁWﬁ\ﬂ@\‘m@\i Mﬁﬂaﬂﬁﬂﬂﬂ&ﬁmlﬁ@’]ﬂﬂ 10}

s a

prsansanstgnaneladuniaaanusn Wasannliinaansnisinunangs filaenladdifisann

o

o ° o & | & o dll a o Ny
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al 1 dl = o o 1 aa aal U o dlddl o d”d
andedlatfrauinaunisinianaunulaseudng 2 35 35 lalinanisinunangs Annu B
AuAnAtyNInlnaanzet1sslulssnalng Weasann UsemealnalGuulaune PD First Policy
:; 1 dJ o £ a a [ %3 o v v v = s o o
faustl a.A. 2007 ennuualidszanslu@nsuanisziuganniauniindinfanisinueiiniig
nawnulainanisnanianiedasiiaadudtum andueniznsalligaunsniunianlaniedaarias

Taiasanidatinuniematinasinedmiay

FansWaniaannlaLAsadlaLiaw
= U dl = o = v A 1 dl al 1 U
ANsanidanfaeATadlAieN NNITNANABANIILELARANILLATEY AL sINatiNgTias]

1
| o =

dnviaz 2 - 3 A%s ARAY 4 - 5 dalus Inannsidenaanannsafilag Wingiansesiiansany

u

dl a dl [ al 0’1 1 a o :j a A A dl o A 1Y =
FFedlanaN INerdnresdanazindowiu ndsainiarinisaniaannasananduaugHiloadn
ATINUNNG vascular access 11aqUiuil vascular access 3 iy 7
1) native arteriovenous fistula (AV fistula) un s fnTaNsaszrIduaana i UEWAALAS
Yy a A a dﬂl v A4 1 . . .
dan: insindetien waz MiRszazaniauiundn Tnelanng radiocephalic fistula
v a b % b 1 2 A o 1 o 1 dl % A dl v
dai1de: faglfnatatnetiay 4-6 tnau waIN sesnsamaniduiaanialil vascular access 1

o ¥ A < o :/j =3 o o 1 o/ :/I 78 = 2 1 al =
wazHisreduae ALy AauATLUzINNARATLAE8 N GFR tieandn 25 1a./u17 1ise
serum creatinine N1NNI1 4 4N./AA.

2) synthetic AV graft 1{lu vascular ascess NNNAAIANARIZIING artery WaZ vein &gl synthetic

graft  @aulunyvinann polytetrafluorethylene (PTFE)

fian: au301lEn1 hemodialysis 1aIRAA 2 — 4 d1la9f

fia1de: WuARIINIAATALAY thrombosis §9N310 native AV fistula LAZ3IAILNINGT AdIUALTIAEN

synthetic AV graft WaRuiuaaann native AV fistula

3) double lumen cuffed tunneled catheters dWugnefmnandiunanaes  silicone  wa
o g ua \ D @ ! . o < )

polyurethane %19NNd1 polyurethane whldanan silicone warliruimesganalnay Ineazld

Zﬁﬁﬂﬁf‘ﬁ’]@: central vein N4 internal jugular ﬂmﬂmﬂ@fﬂu right atrium WAZNN superficial tunnel

AIILITLI0 upper anterior chest wall

=

dam: a1u1701491 hemodialysis 1Eaauasldiasa
fin1@e: W blood flow rate N3N dRsNNIAATaALAT thrombosis 44N AV vascular access d
ARNTRATN9EY TENAIRIUNINATUIINNINATIFUEE 1W1E blood flow rate And1 wazlania

thrombosis #1N37
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3. e AnwwAsugAnaniastsuguFaumeusTdenisineias ESRD $qeds HD, PD,

AnsBunanlaRszAuN1IMIIUTas AR LANANeTY

6. AMDNNABINTSIE/ANNAFIU(Hypothesis)
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o A v =8 . . .
ﬂgmmsm“luma‘ﬂma@mmmﬂﬂm (Inclusion criteria)

o Hihandnnzlndenscazgaiinaidanguinnan 18 I (eGFR Thai <15 mL/min/1.73m°)
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AUNRRAIDENG (sample size)

A nnnsAnEREEuNS oA Uszhngnadail (5) wudnAnuunnFngLesAIng
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SE = root (3 SD’/N)
SE = standard error
SD = standard deviation of the differences between measurements by the two methods

N= sample size
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b. A1 GFR a1 nn19AaulAgAa Cockroft-Gault (CG) equations
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f. A1 GFR A1NN1992A cystacin C
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N5ATISRTRYAURSADAN LEILA5TIZN (Data Analysis and Statistics)
1. nsagtdeya: deyamaiunn, dnualuaA1edsuarA e uuNInggIy
2. msauediaya: 1319, nafFaume

3. WAANANANWUS: Bland-Altmon plot

8.2 Walanan1sAnHIEMsUssiiunsvinuraslalugihanaunsinetinnaunuls

AL1UNUEIUAIRIALRUNTANEY "multicenter, prospective observational study”

Study population 15un &ilaer ESRD #liFun1swanlayis HD visa PD wnaniieandiwindu 30 du
[ dl Yo 4 1 dg/ LA o

o SunlaFunis enroliment anudatisvesunmndgliinnsinm
szang Fivatine (sample) launiilae ESRD MlfFuniswantnia HD viza PD wuantiaandd

1 o o o dl Yo % 1 di/ V6 ¥ o
Wiy 30 Ju o AU lEFUNTT enroliment AxdetisTvasunndilinnsinely  Tsawanuna
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A1993, INNeNLaasINaNTLszasd, TaaneunagassAlsyaning, Tsaneunadeny, Tsaneuna
WueeAE, TanenUagiuns, Tesnanunayeas uasdsossnend, lsanenunanzien Tnagiloadiesd

ANWOLEAYN criteria Aasialilil

Inclusion criteria:

o @1gN1NNI1 18 1

o ufjtae ESRD Rdnsumisreniadunaniieandiuintu 30 Su

o LanvANEuzaNEnTaunsAn AT liFuAeELNa et uTluaaanEia e
Exclusion criteria:

. ﬁjﬂqaﬁmﬁumiﬂgﬂﬁmim

o ftheitliannsniunisin HD vite PD mumeaziBunN1msgIunnaing HD uaz PD

anaulaalauiadszindlng

§ thelulasenizazgnanmulidinewmdindungn 12 heu uaziflu non-interventional study einyiu
azlEFunsusmeensdaniu clotted blood $1149% 10 38 WAz EDTA blood 4119w 53 X 1 A%
fu screening/enroliment visit §ilagiazlfFunsinumudaiansninaes investigator g
TAzan13ANE investigator AanFuRagaulunislfiAmesunalasesnisuazaamanuiuganlunns

dingan Tasennsaeiaiiuanadnenianssuazdmnuiuiinaanlunisiuuaziuindaya filos
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end of study visit
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11.
12.
13.

14.

o~ w0

ﬁﬂ;&ﬂ screening/enrollment visit 16un
Demographic information

Body weight, height, BMI

Etiology of ESRD

Co-morbidities

Reimbursement schemes

Dialysis modalities

Vascular access

Dialysis prescription

Dialysis adequacy

. Hematologic parameters including hemoglobin, hematocrit, serum ferritin, transferrin

saturation, iron dose, and rHUEPO dose.

Nutritional parameters including serum albumin, nPCR

Residual renal function

Mineral bone parameter including serum calcium, serum phosphate, parathyroid
hormone

Current medications

ﬁ'ﬂa&a observational phase (follow up visit) 9)n 3 e LA

Dialysis modalities

Vascular access

Dialysis prescription

Dialysis adequacy

Hematologic parameters including hemoglobin, hematocrit, serum ferritin, transferrin
saturation, iron dose, and rHUEPO dose.

Nutritional parameters including serum albumin, nPCR

Residual renal function

Mineral bone parameter including serum calcium, serum phosphate, parathyroid

hormone
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9. Current medications

10. New co-morbidity ﬁLﬁmﬁyu?de follow up visit
o Uaya end of study visit A

1. AUMANIALTI

Dialysis modalities A1 end of study visit
Vascular access nai end of study visit

Dialysis prescription A9l end of study visit

Dialysis adequacy nai end of study visit

R T

Hematologic parameters including hemoglobin, hematocrit, serum ferritin, transferrin

saturation, iron dose, and rHUEPO dose. nau end of study visit

7. Nutritional parameters including serum albumin, nPCR nau end of study visit

8. Residual renal function Na end of study visit

9. Mineral bone parameter including serum calcium, serum phosphate, parathyroid
hormone Aau end of study visit

10. Current medications Nau end of study visit

11. New co-morbidity FiRnTUsEIINg follow up visit A14A WAz end of study visit

Sample size:

v
o o =

§1984 meta-analysis © wudiszAun1nia utedlnlag AN eGFR g 1

a

1
=

mL/min/1.73m &N N USAUSMIINI1TIALTAANAITU 4% LaaNA1 eGFR LANAISAULRAY 4

a

¥

mL/min/1.73m° wazi relative risk Windu 1.17 IneeAudayaann USRDS registry data T9WL

u

D

FRTINNTALTINT 12 LADULIN WU 0.30 WATUINEANTUSATINITALTIAUDY eGFR AAUSUNNT
7 4 lower median e WU 0.30 wazeaNsUam 1ReTIMURT eGFR NAUSUN1T
Wanlalungu | dian eGFR W11 0.30 wazaausuansnng

Wanlalungu higher median eGFR winfiu 0.35 6iagld sample size atinadiat 3,000 AU

Statistical methods:

Mortality incidence rate axgnilsziiulaaauauiilaedsdindasanusuiilos ESRD fnunlng
dialysis Al person-years UAZALATITTUENHLIUNGNF uilmnesfilaznauiiduasianis
Sneldun dialysis modality, hematologic parameter, nutritional parameter, mineral bone
parameter, residual renal function, WA= co-morbidity 5197 confidence interval §113UEM3IN3
RT3 m:gﬂﬁﬁmmimﬂ% Poisson distribution 411151 rare events Tuda1 pharmacoeconomic

analysis axALiUN139LAIZIIAY 1% economic modeling by Markov modeling lunnsitaseii
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Uszlagifinndnazldsuainnisdae (Expected or Anticipated Benefit Gain)
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Cross sectional study
dayagilas
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renal clearance

1
aal %

frlhaNengmaningu 59.2 + 17.8 T (119199 4) Tudufilenfengeaswiniugiloaniu

nsfnsdntanaunulalugiudeyaresanianisalawisdszmalne wandliiviudnfilaenAnm
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a o;a a

o R o = A ) a | e
ansnsnilumununguetaeTunediRase uaglunisdne il dwidniefewindy 60.7 £ 14.3
Alanfuuaz AAsduaaniaieaeindy 23.6 + 4.9 kg/m” A1 serum creatinine TMe33 enzymatic
WAZLELLAENAL standard material serum creatinine NANAALLNNTL 6.59 + 3.00 mg/dL Tawdlupn

1 % 1 dl 6 o o Yy tal o o o = 1
AaudinsgauaiiuAunndiinazuuzinWigihaBunisfnuntinianaunuls  uanisAneuansn

dl 1 o dl 1 1 ¥ 1% o 1 . a
BUN taagin1nu 64.2 £ 18.4 mg/dL smL'ﬂumﬁfauqugmmmmiﬂﬂum serum creatinine LA d
ANLRAY cystatin C WAL 4.10 £ 0.77 mg/L (ANUnRA2949 cystatin C WAL 0.53-0.92 mg/L)
wanantugihadiBuinllsfuiesnnidagnziadawingy 1.8 + 1.6 niNsadu ey marker
AN marker 79999 CKD waziiansaafag diethylene triamine-penta-acetic acid (99Tc-DTPA)
plasma isotope renal clearance WudngjtlaaiiAeasuas GFR Wi 16.6 + 5.5 mL/min per 1.73
m’ Geatfluszey CKD szez?l 4 naulans laild CKD szaci 5 uansdnnisiarsaun liigiaaBunng
o o o a 1 . 1 = o Y Yo Yo o
Fnuintanaunulalaafiaisnnainan serum creatinine atinaiman azna liigloalaun193nun
¥ o o G a 1 o o Uy [ al' o o
foantstintanauwnuladaniulluacingladdauilu vinliflaafieaudesiuninzunndeuainnis
o a o og/ A v dll = o 1 dll o v [~ d” %
Snn Amingn n1enidenfieiasedlniandusanisidennisnianuaedlalisnnisaiu uaz e

al a 1 1a &

geurRentlszinnuuaziAsegnaataliinndssled

anninae9 CKD lufjileluntsdnmiinnuninigaliun hypertensive nephropathy Antili
416 % MmN N1 A28 diabetic nephropathy, IgA nephropathy, polycystic kidney disease, La &

s L8

obstructive uropathy AnLlu 14.2, 6.2, 6.2 WAz 4.5 Wasiius ANasy Tadenndesiuatimnignd

3

UBIANNF VD end stage renal disease mu%@sgﬂmxmmﬁmmmmﬂ?mﬂmnﬁm‘fﬁﬂgmﬂmmm

Tealausisilszinalne
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A15991 4 ugRlana CKD NlAsunsssiiuni1svinaunaslnmaels diethylene triamine-

penta-acetic acid (99Tc-DTPA) plasma isotope renal clearance a1142u 113 AY

Characteristics Mean £ SD or % Median (Range)

Age; years 59.2+17.8 64 (22-99)
Male/Female ; % case 41.6/58.4 NA
Weight; kg 60.7 £ 14.3 58.0 (31.0-89.7)
Height; cm 159.9+ 8.3 159.0 (145.0-185.0)
Body mass index; kg/m’ 23.6+4.9 23.0 (14.2-35.5)
Body surface area; m? 1.63 £ 0.21 1.60 (1.10-2.00)
Proteinuria; g/day 1.8+1.6 1.3 (0.09-8.8)
Serum creatinine (Crg,,); mg/dL 6.59 + 3.00 6.10 (3.09-18.16)
Serum BUN; mg/dL 64.2+18.4 61.4 (33.4-127.1)
Serum Cystatin C; mg/L 410+ 0.77 4.10 (2.58-6.09)
Albumin; g/dL 40+05 4.1(2.7-5.2)
Reference GFR; mL/min per 1.73 m? 16.6 £ 5.5 16.5 (4.0-29.1)
DM/Non-DM; % case 14.2/85.8 NA

Mean arterial pressure; mmHg 91.2 +10.1 92.0 (102-69)
Hypertension; % case 73.5 NA

Risk or cause of CKD ; % case

¢ Diabetic nephropathy 14.2 NA

® Hypertensive nephropathy 41.6 NA

® |gA nephropathy 6.2 NA

® (Cystic kidney disease 6.2 NA

® Obstructive uropathy 4.5 NA

® Chronic gout nephropathy 1.8 NA

® Renal cell carcinoma 0.9 NA

¢ Unknown 24.6 NA
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ANWANANNUIBINTUSEIRUNSYINIUTRILA (estimated GFR: eGFR) lugilalsals

iFasanaunisiindnsnnawnule

vy A & oAy a ' 3 o o o o = : o
frloenininglaBeiandindnagnivatsoundnaasdinfunisinmintianaunulevse lkitneld
'8 a o dl ac] a o dl
inniannslszinuniainauaaslnainaunis GFR CKD-EPI faifludbiszidunisvinauaaslan
T unsnanasningasiolan sandvilszmalnalaadnaAndentiaand 15 mUmin/1.73 m? il CKD
3¢9 5 a1l CKD svaizgniinevisa end stage renal disease (ESRD) talfifunisnsaailssidunng
N14711229 R laaaT diethylene triamine-penta-acetic acid (99 Tc-DTPA) plasma isotope renal
clearance B9iu3aN Mg 1UD 2L reference GFR wazdsziiunisiiaiureslafoadsauliun
Cystatin C based GFR Equation wa¥ Thai GFR Equation
Thai GFR Equation {Huaun1snwmuianngilos CKD svazi 1-4 uazeslaiinalizunis
NARBUWID validate 317 AMmNNzanTun 191 luglae CKD syash 5 vise szay ESRD vzelu
¥ =S dgl 1 ai/l ac a ¥ dl 1 . 1 Aa o 1 o
fayaannisAneinudisanstsnissuidiuliideas, A1 median, wazAfdl GFR uansinami
| Ae o o : : a em R = C = =
ageNEA ATy wazdanasianTlfiRuazsedilon (119199 5) nanaAe 2047 reference GFR X
AAAE, AN median, wazAINde GFR Wiy 16.6 £ 5.5, 16.5, war 5.3 - 31.1 mUmin/1.73 m’
MANATAL A1 GFR AN CKD-EPI 1 Aiadeyiniy 8.4 + 3.6 mL/min/1.73 m?, A1 median iy
7.6 mL/min/1.73 m%, uazA1Ifds GFR i1 1.9 - 19.8 mU/min/1.73 m® Geuansliiiuda n1s
dsziiunisnneuaedlalae CKD-EPI Tugilaanfiasiansundiazfiasiunisineiintanaunle
A ' = 1 1 o 1 a 1 o 1 o L7 A 09; o
wireld  Heonwlduudetinannnuazmindsaisanannazinligiaanauinnnaiuam 113 Ay
4 o o o % 1 a dl 4 all a o .
fiasfunisinuntinianaunulaetnamaniaesllls anginisdszildunisinauaedlaann Cystatin

C based GFR Equation WifiA1aae, A1 median, WarATAAs GFR WAL 12.1 £ 3.6, 11.2, WaY

1 ¥
=K =

6.7-24.3 mL/min/1.73 m2 ANNATFL B9NANINALAENALAN reference GFR N1N1 WATN13U921i
o dl v a 2 QI o o o A 1Y a

nsinauaeslaiasndudngiaasiunistintiainemeaunulasizalifaanisdssidu GFR AN

ANNAT Thai GFR equation 1A nIn&ALeNINTgA Thai GFR HA@At, A1 median, wazAi4e

GFR WINA1 16.0 £ 5.7, 14.6, WA 5.3 — 31.1mL/min/1.73 m’ ANNAAL

=3 ] % a 1 a o . L [} [
azgiulanmnansdeainisdssiiunisyinaiuaadlaain  Thai GFR gilasdauwluny
[ % a = % o = = [ 1 o [
AzfIAINTAYNAAAININATUNITT N ML NaTsaaANIdaNaadle delidinnuantlusas
iasnenaunulanaasiels uinniuuaA1 GFR 6 mL/min/1.73 m? A34aEL3NN1T5NH
o a o v D & A a a o a v oo
iianaunuladigilaalssunm 50 % Winuunasizunissntidanaunulaludunsu

n5UsLLNY
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= o a ' a ° P a o
A1519% 5 uanstayailFaudisuAnslssiiunisinanuaasle lugilhalsalaiadanau
nstdesnemasnulaiauny diethylene triamine-penta-acetic acid (99Tc-DTPA) plasma

. : I
isotope renal clearance danaiilu reference GFR

Cystatin C
Reference CKD-EPI Thai GFR

based GFR
GFR Equation Equation

Equation
* Mean GFR (mL/min/1.73 m?) 16.6 £+5.5 8.4+36 121 +£3.6 16.0+5.7
* Median GFR (mL/min/1.73 m% 16.5 7.6 11.2 14.6

* Range GFR (mL/min/1.73 m?) 53-31.1 1.9 -19.8 6.7-24.3 5.3-31.1

[
7

ualdLAsIz LT aL LA En1sUseiiun1sINuaasle (estimated GFR: eGFR) 14 3 38 L@

'
1o a

wR N NgaLNaNaIsIEINIsTnEttanaunule
Wedmzfdsauinaudsnisdszilunimineuaeds 3 35 l6uA n13dszifiulag CKD-EPI
Equation, Cystatin C based GFR Equation, Wa¥ Thai GFR Equation lagianAaanis Bland-Altman
. [ Ay v - o o = | R .
analysis ”LugﬂfmwmmmmmLﬁ‘umaiﬂmmummLmuimmﬂiu WUIIAT mean of difference
YIANAAINNANT9ANNIA LA NLTUA1a3 138 AN bias 289 CKD-EPI Equation, Cystatin C based

GFR Equation, Wa% Thai GFR Equation #A1NAY 9.2, 5.4, WAz 1.8 mL/min/1.73 m” AMNA1 AL
(mm\i'ﬁl 6) LaAg U N AANLAN L9 AN TSR BT LU AN A998 CKD-EPI Equation {A1Aq13
ffmmnﬁ@‘mimm%ﬂ 9.2 mL/min/1.73 m’” usnene wnilaadia eGFR dsziiuann CKD-EPI winfiu
8.0 mL/min/1.73 m’ Gﬁmg@mnm@ﬁnmfm%mmuiﬁdﬁ GFR fiufiaseaaeftlagninaziszanny
17.2 mUmin/1.73 m* (8UNIUAIN 8.0 + 9.2 = 17.2 mL/min/1.73 m)

CKD-EPI Equation tsziiiuAnnisinanunaslalugiloa CKD szuzfingsndtaanuiduase
wnuasiuanenaljialunisguadiloy Anuz# Cystatin C based GFR Equation Usz il

In&1AEeNINTIULAY Thai GFR Equation Usziiiulflndinesiign
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M1519% 6 LAAITANA mean of differences TRINTFUsTIRUNSINUARLA WRLAY

reference GFR

CKD-EPI Cystatin C based Thai GFR
Equation GFR Equation Equation
® Mean of differences
9.2 5.4 1.8
(Reference GFR — eGFR: mL/min/1.73 m?’)
® 95% Limits of agreement
Lower limit (mL/min/1.73 m2) -1.8 -5.4 -11.1
Upper limit (mL/min/1.73 m2) 20.3 16.4 14.7
* Slope 0.72 0.72 0.04
* R 0.86 0.88 0.94

Hunihdunadniianaisanan 95% limits of agreement T9UAAITNANNELUDIAINNAS
289914 3 A5n13152AU A1 95% limits of agreement 284 CKD-EPI Equation (15147 6) AAnL
-1.8 11949 20.6 mL/min/1.73 m” AABAKKINITIALRIAINNAY LaAII1 CKD-EPI Equation A l&AN

ndnAasadudaulunjannileslduin anueh Cystatin C based GFR Equation 3/ 95% limits of

'
1R

agreement gl anaNaRANTunanaRe HAnwindu 5.4 i 16.4 mUminA.73 m® waz Thai GFR
Equation HANagfanatanniigaetiszving -11.1 Tl 14.7 mUminA1.73 m” waaslfidiudnudian
Thai GFR Equation aztlszifiudrnisvineedladeanulufihausiazssagiiudifledszunana
lunnsauagiiindinlngfenananniige

felndniiu ileuansnaiiamziding Bland-Altman Plot iiteuansmneazide apnaaNas
YAINAANIANFY CKD-EPI Equation, Cystatin C based GFR Equation, Wag Thai GFR Equation
Weui reference GFR ( gﬂ‘ﬁ 4 a, b uaz c) aiiulidn N3N LEAIANNENNUTILNING HaANH
r;i’mme@Lfa?]'mmﬁdﬁm?ﬂiuﬁumiﬁfmummimLﬁ'@ﬁmimﬁdﬂé’gﬂ aaNpIBNNNTT NN
naunulnviseld ArANduIe9 N9l regression 184 A1 bias 189 CKD-EPI Equation, Cystatin C
based GFR Equation #Awinfiuminniu 0.72 awwnsnayunulidn Deudaziarsanlddamasinny

WANFN92849 CKD-EPI Equation, Cystatin C based GFR Equation sia@n reference GFR LN e 1] 14

correction factor fiaz 1A GFR #ln&iAesArAuAssatf
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YUZNANAINNTUIRY NN regression 189 AN bias 1849 Thai GFR Equation NANWNAL
0.04 BNaUIWIBALAUNUWEY A1NNTnaUNIULEdNaLNN 9 AN209 eGFR N9AlAAIN Thai GFR
a

Equation &18190 1 FauAIANLANFAN9T29 Thai GFR Equation Aiaan reference GFR i AN

Winiu 1.8 mL/min/1.73 m® 1l correction factor M1 lAAN GFR NlnALALaNINTILY

gﬂﬁ 4: LLﬂﬂ\‘lN@%Lﬂi"lﬁﬁﬁ')ﬂ Bland-Altman Plot Lﬁ’ﬂLLﬂﬂ\‘l‘i’]ﬂﬂ%L%ﬂﬂﬂ'J"INﬂNN'WIi“]J’BQN@
AMHLLANAIY CKD-EPI Equation (4 a), Cystatin C based GFR Equation (4 b), waz Thai GFR

Equation WeIunNY reference GFR (4 ¢)

.
=

sunda

Reference GFR MINUS eGFR by CKD-EPI
Equation (mL/min/1.73m?)

25 - .
’! +1.96 SD
20 e e ¥ TTTTTTmmTmmmmmmmmmemmees 20.4
o .®
15 B : L ] :..: .":. ‘.'
10 . Mean
o 2 ” . * 9.3
- L Y
5 * 7 o
- ° . ° %°
ol T e M1.96SD
° L4 -18
-5 1. | I. | | | ]
0 5 10 15 20 25 30

Average of Reference GFR and eGFR by CKD-EPI Equation
(mL/min/1.73m?)
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Reference GFR MINUS eGFR by Cystatin C Based Equation
(mL/min/1.73m?)

25
ot . #196SD
15 g . 164
10 o® . °* Lo
— o8& . Mean
ST :.:-:‘i“', D 5.5
0 R LAt 0 o .
[ ° bt [ ] ° °
I SR ~ e S1.96SD
-5.5
-10 o | | | | I
5 10 15 20 25 30

Average of Reference GFR and eGFR by Cystatin C Based Equation
(mL/min/1.73m?)

3‘1]‘7140

Reference GFR MINUS eGFR by Thai eGFR Equation
(mL/min/1.73m?)

20 |-
. +1.96 SD
[ SHSE——— SUSSRSESEPUSI W -
S . 14.8
10 — ° .. Y

A0 e ) e -1.96 SD
-11.1

-15 [ ] I. * ] ] | 1

S 10 15 20 25 30 35

Average of Reference GFR and eGFR by GFR by Thai eGFR Equation
(mL/min/1.73m?)
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WINAA19TWI N9INAIN Mountain plot ( 317 5 )TUans percentile NALTLUNAFNUBIAINIT

o

dszifiuniainanuaeslagilos azaruisouansnmidaiauaudme lanissndulaligiloadiniy

(4

nsfnstntanaunulafon CKD-EPI AutlusziiudrAty wanainluninsdisdedieaudalu
wWiN12ANASELNANALANDNNINEIINAIAL BUN NN TN ALNLIALENeA eGFR anwaawinls
=S a a a = o a o 1 A % dl al = 1
R9ArHU Iz ANENINGIqR WTBAIDINFARTN N1snaniaanfaaATad AW aNiTanisWanlan1etes
U aal al a a al 1 o 1 o v | % dIQJQQ/ o a 1 [ o
ioq A5laddszAnsuanndniu azldaruisninlfatnegnsias Wuwmauaniisasndulayunids
dl [ a o @ ada a o dl a 1 b7 al o o o
WWanaUAInNIdtLszIAuREN s Usziiun s uaas e fiansungngilaamasEunisinentings
= ]

naunulmizaly

n71WAa1n Mountain plot (gﬂﬁ 5a, b LAY c) WEA percentile WELALNAA19IRIAINNT
deziiuniainauaestngiaaainnistszidinudssing <) lAun CKD-EPI Equation ieiufiu Cystatin C
based GFR Equation (31 5 a), CKD-EPI Equation 1121117 Thai GFR Equation (3% 5 b) uay
Cystatin C based GFR Equation gl Thai GFR Equation (317 5 ¢) aziwinlfian nnstlszidiunig

nnenuaeslalufilon CKD syazfing Thai GFR Equation liinanisnszanaaauuansiadining

= o - = o aaia =
TNNANUTDANFAULNEUNUIDTDU | HnNngm

gﬂﬁ 5: Mountain plot (gﬂﬁ 5a, b WAz c) WAMY percentile LNEUNUNAAI9ARIANNITLTZLHY
mev‘hmumaﬂmﬁjﬁwmnmsﬂszuﬁu%ﬁﬁha 9 'laun CKD-EPI Equation 1#igiuny Cystatin C
based GFR Equation (5 a), CKD-EPI Equation Wigunu Thai GFR Equation (5 b) Az Cystatin
C based GFR Equation \giuny Thai GFR Equation (5 c)

(5 a)
50

+—8 &GFR by CKD-EPI Equation
B——@ eGFR by Cystatin Based GFR Equation

30

T

Percentile

20

10 +

0

-10 0 10 20
Difference with Plasma Isoptope GFR [mL/min/1.73m?)

'l L
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(5 b)
50 |
40
#———=# ¢GFR by CKD-EPI Equation
£ 30 + B—— eGFR by Thai GFR Equation
3
& 20
a
10 +
D L Il i i i i
-20 -10 0 10 20 30
Difference with Plasma Isoptope GFR (mL/min/f1.73m?)
(5¢)
50
40
2 ®——@ eGFR by Cystatin C based GFR Equation
= 30t} i i i
= eGFR by Thai GFR Equation
S
o 20+
o
10 +
0 ey

-15 -5 5 15 25
Difference with Plasma Isoptope GFR (mL/min/1.73m?)
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9.2 NANTSAN®Y multicenter, prospective observational study HilaelmiFasszasgaynanls
Bunssnsttanaunulans nnsanidanniaAzaslaiantaznsianlanietianag
wuuldaanin
dayanalugilon
frloaliFunnsatiady CKD szasi 5 wazlaiunisiusaainuntintnnauwnulensladouil

1 A % dl a 1 4 a o‘d‘ A
sendannnanidenfaeasas lmianLaznisanlanisdasieslaanisfiansainaasunngnliinng

AUA D TN BN 7 A1U9U 386 38 WdannsAnE e RARNELe

AN599 7 UARITANAITUIULLIIEURY SW A9 o) NanlATINISIAE

Hospital Number of Cases
*  AWIAINTTY 103
*  Tsanenunadand 77
*  Tgawanunanszien 70
*  TSINENUNRINAS UASATETINGT 33
*  Tsanenunaddsnenuna 4
o TeanenunalRARY 40
e Tsanenunagssnanalseaan 0
o {sanenunaglssAlszansng 6
o Tsanenunagziuns 20
e Tsanenunanuuasas 24
e Tsanenunasisa 7
*  TsINENLNANANARARELAT 2

CEY 386
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frlaeflengaannindu 59.8 + 16.1 11 (An91a 8) lufilhamane 52.4 %  fihavoand
vvsnieasyinty 58.3 + 16.3 Alanfuuay SATHNIaNNIRALWNGL 21.4 £ 3.7 kg/m° A1 serum
creatinine flAnadawiniy 10.81 £ 6.73 mg/dL Geufidnduriads Aaudinegeusidunguilosia
AN standard deviation g494 6.73 mg/dL meﬁﬁ’gﬂwﬁémmﬁnmﬁwﬁmmLmuﬁ“yq WAENLINEY
unuazfithefFunistidanaunilaandiuin nguitleed BUN wdainfy 94.8 + 39.3 mg/dL
faidurnAeuinegeuaziian standard deviation ninsaenadedluifus serum creatinine

A14115 289 CKD Iuﬁzﬂqaluﬂ’]?ﬁﬂmﬁﬁwumﬂﬁz@mi’mm diabetic nephropathy AnLilu
39.5 % AINNAE hypertensive nephropathy, glomerulopathy, Wa& obstructive uropathy AnLdy

o

32.6, 7.1, WAz 2.0 tlafifus mNaaL

o 6

dayauansdnfiieigiRnimnizesisrvideniozion fauiulsalnzeaiege (M19199 9) wu
qguiRn 90l vaslsnvialanazuanniaan (Cardiovascular morbidities) AnLilu 31% aasfilaaisuun
Tamvizaniozion faniulsalaizaieges Nnusasasnnléiun Tasavaaniaananas (cerebrovascular

. d” o . . a d” o o 3 o o = o o

disease), I MLEIERES (chronic lung disease) LAZNITHAALTAALUANLAUNIALANLAULLAZAUANLAL
T A 15.1, 9.5, AT 4.4 % ATNAIAL

wanannuudawugiRnsaiauialnfaInn1sngaa X-Ray dan uaznismsianauinla
A" (EKG) TnanumanuinUnfaes X-Ray dan 1A09 31 % 11U cardiomegaly, plural effusion,
calcification of aortic arch A MNRAUNAUa9 EKG) Anu t&un conduction abnormalities, AV
block, atrial arrhythmia, premature ventricular contraction (PVC's), left ventricular hypertrophy
WAz bi-ventricular hypertrophy HEUaeidnuanti 22.2 % Nlsedmguums Huaadoulunjaaduyms
wdalaBusunisinednianauwnule

filoadaulnn (48.2 %) lufileinidnanaarinuniintanaunulalae nasnuudnisyi
AUNINUINTIF . HilaeRuan 22.2 % dinanaeninenintdanaunula an nenting@nans filoangu
o o A a Iy < A ° P o
Wiannaudns1an199re 181301 29991991019 BaNANUURHEAIUIU 15.4 % BFN19TNEN

o

ntanaunulasoa@nsiinaraaindrtinauilsziudian filoanguiidufiloadaninuuas il

©

fulaadaatananannigasgiasendanlszanta fulosdiunmaesdanuaulseunns 14.2 % iy

=2

©

frlaeansArfnuntintanaunulaies dayganiadnansvesfloauaneliidiudinisinuninia

a
v v

naunuladunisenissudssunuaesdsand SgfeauuniuniszineuiauuaNinngn 85 % 1B
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v !
Alanelunsnsntndanaunulaiama it saunisglunisinniezunandendu o uazning

v
X a

Tamsaniiiaaudsiefiloseaglunisinwinianaunulauiuminle Tannavseatnudsslunisia

Y A A a & L
ﬂqQZLLVI?ﬂGﬁ@uﬂQNI@ﬂq@LﬂﬂﬂuLﬂuWﬁV]"J@jm
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Characteristics Mean + SD or % Median (Range)
Age; years 59.8 + 16.1 60 (19 - 107 )
Male/Female ; % case 52.4/47.6 NA
Weight; kg 58.3 + 16.3 57.0 (35.1- 83.4)
Height; cm 159.9 + 8.3 159.0 (145.0-185.0)
Body mass index; kg/m? 214+ 37 22.0 (15.5-35.7)
Body surface area; m’ 1.63 + 0.21 1.60 (1.10-2.00)
Serum creatinine (Crg,,); mg/dL 10.81 £ 6.73 8.90 (6.70-38.50)
Serum BUN; mg/dL 94.8 + 39.3 95.5 (21-238)
Albumin; g/dL 4.0+ 0.5 4.1 (2.7-5.2)
DM/Non-DM; % case 27.5/72.5 NA
Dyslipidemia; % case 14.3 NA
Hypertension; % case 38.3 NA

Risk or cause of CKD; % case

¢ Diabetic nephropathy 39.5 NA
®* Hypertensive nephropathy 32.6 NA
® Obstructive uropathy 2.0 NA
® |IgA nephropathy 1.2 NA
® Other CGN (not IgA nephropathy) 59 NA
® Cystic kidney disease 1.2 NA
® Chronic gout nephropathy 1.2 NA
® Tuberculosis of kidney 1.2 NA
® Lupus nephritis 1.2 NA
® Unknown 14.0 NA

Reimbursement; % case

® National health security organization (NHSO) 48.2 NA
® Comptroller general department (CGD) 22.2 NA
® Social security office (SSO) 15.4 NA

¢ Self-pay 14.2 NA
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=] LN L = 1 ' 'Y a’ o @ ay vo
A1919% 9 WARRLANITIIUBITTAUTANIIESIN swnu’im‘lmsmagwmgﬂfazm'lmums
FaAasnETANaLNUle

Co-Morbidities ua4g1lae % case
® |schemic heart disease 18.9
® Congestive heart failure 12.1
® Cerebrovascular accident; 15.1
® Chronic lung disease 9.5
® History of cancer 2.3
® HIV infection 04
® HBV infection 2.3
® HCV infection 2.1
® Liver cirrhosis 2.5
® History of smoking 22.2

dayganisinnuaadlaiiiazunisineihdanaunulavacgiles
dsziiudsnisdsziiunisinauaeslnnadndunatsundifilaanasizunisinm i

nauwnulavisa ldidulszifudAynnanaBedvazanlunan1sdnen 9.1

' ' v 1
A a =2

WaiFun1sAN®I multicenter, prospective observational study Rusziaunnanadinefiugialy
1 o dl % 7 ¥ =2 Ql a 4 o Y o <

wudn audeld enroll filasdinnisAnsuazGuianindayaudslifuaouiiugeuann
ATUZNITHNNIATLDIIN NIENTNAITIIUGT 1HATUN 12 RaUAN 2559 WUITNARITB9IZAUNIITN N
pa9lnlugilaaneuiunisindanaunuladanuninaunn uwnddauaidug fadulalaadnaninmud
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Characteristics Mean + SD or % Median (Range)
Serum creatinine (Crg,,); mg/dL 10.81 £+ 6.73 8.90 (6.70-38.50)
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Clinical Indication of RRT; % case

® Uremic symptom 15.2 NA
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RRT = Renal replacement therapy
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