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Abstract

Aims/hypothesis: The prognostic information about CKD progression, particularly for GFR categories 1 and

2, is still limited. This cohort was therefore conducted to determine the CKD progression using a competing risk

approach.

Methods: We conducted an ambi-directional cohort study linking community health screening with hospitals

and death registry data in a province of Thailand, from 1997-2011. A competing risk model was applied by
treating death as a competing risk factor to estimate 2-, 5-, and 10-yearprobability of kidney failure and median

time for CKD progression from lower to higher GFR category.

Results: There were 17,074 non-diabetic and 15,032 diabetic CKD subjects. Diabetic subjects progressed more

rapidly through GFR categories with the median times for CKD progression from GFR categories G1 to G2, G2
to G3a, G3a to G3b, G3b to G4, and G4 to G5 of 4.4, 6.1, 4.9, 6.3, and 9.0 years, respectively. Non-diabetic
subjects took longer to progress with the corresponding median time of 9.4, 14.0, 11.0, 13.8, and >14.3 years.
After adjusting for confounders, diabetic subjects were 49% (cause-specific hazard ratio ( HR=1.49, 95% CI:
1.37, 1.62) more likely to develop kidney failure than non-diabetic subjects. Albuminuria categories A3 and A2
were respectively 3.40 (95% CI: 3.07, 3.76) and 1.71 (95% CI: 1.53, 1.92) higher risk of kidney failure when
compared to Al. For each albumin category, death rate increased as albuminuria increased particularly in
diabetic subjects, which was approximately two times higher in A3 compared to Al.

Before 2008 (when the “PD first” project was launched), an access rate to renal replacement therapy for kidney
failure patients belonging to the universal coverage scheme, civil servant medical benefit scheme, and social
security scheme were 1%, 14%, and 18% respectively. The corresponding access rates rose to 25%, 43%, and
56% after 2008. Subjects with kidney failure who were members of the universal coverage scheme had

increased risk of death when compared to the other 2 schemes.

Conclusions: Diabetic subjects progress through GFR and albuminuria categories and reach kidney failure

about twice as rapidly as non-diabetic subjects.Although an access rate to renal replacement therapy among 3



health insurance schemes has consistentlyincreased since 2008, members of the universal coverage scheme still

had substantially lower access rate when compared to the other 2 schemes. Further study assessing factors

contributing to such low access rate and comparing CAPD and hemodialysis should be conducted.
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Tsauluilaanzdna (normal proteinuria) 8a51m3tnalanene 0.13-0.16/100 patient-years §1%51 CKD
A = g 9 . . . o a = .

stage 3b nnldsauluilaanzantion (mild proteinuria) 8a51m3tna lanene 0.42-0.44/100 patient-years
115U CKD stage 3b N T1sAuluila@112unn (heavy proteinuria) 8a51015800 In218A0 1.59-1.61/100

. o 1% = a2 a . . Y a A
patient-years 11351 CKD stage 4&5 N 11s5auluilaa11zUnd (normal proteinuria) da51msina lanede
0.57-1.27/100 patient-years §1%51 CKD stage 4&5 A lsaulilaanvdnion (mild proteinuria) 9931013
ia'lanens 1.6-2.52/100 patient-years §1151 CKD stage 4&5 nnldsauluilaanzun (heavy proteinuria)
8n31M31Aa laeAe 5.79-6.59/100 patient-years §1%5U CKD stage 3a, 3b, tag 4&5 (MifinrsanTysanlu

Yaez) 8as1msina lanens was 0.77, 3.53, 1a 24.74/100 patient-years AUE1AL

mulsidinanemsinalnne (prognostic factors for kidney failure)

@ @

MATBNUMIANEIAN 4 nuilaioaa q fitnademsinalaneedalitod aeana ldun
WY (HR=6.10, 95% CI: 4.57-8.13), 1Y (=55 vs. <55 ’TJ, HR=1.60, 95% CI: 1.21-2.10), LW# (¥1¥ vs. mfm
, HR=1.49, 95% CI: 1.10-2.01), ANUAUTE Inan (SBP (/1 SD ﬁgﬁnﬁu, HR=1.44, 95% CI: 1.31-1.59), v’f’:a
WA (FIAN vs. A1, HR=2.47, 95% CI: 1.17-5.21), Tsariaoadentia1a (CHD) vs. non-CHD, HR=1.60,
1.05-2.43), Agtiudanie (/1 kg/mzﬁgﬁwﬁyu, HR=1.13, 95% CI: 1.00-1.29), mﬁquwé (g vs. linogu,
HR=1.93, 95% CI: 1.38-2.70, inuquuaogaudd vs. 1iinag, HR=1.64, 95% CI: 1.18-2.27), uaz lasndiye

56 (In[triglyceride], HR=1.68, 95% CI: 1.23-2.32)

a Aa
NMILaYPIA

anuiazduveansi@etIn (probability of death)
anuizuvesmsdeniai 51 (5-year probability of death) §1%51 CKD stage 2, 3, 1182 4
ﬁ@ 19.5% (95% CI, 17.6, 21.4), 24.3% (95% CI, 23.5, 25.1), and 45.7% (95% CI: 42.2, 49.5) AUAINY
U a Aa
NI AV IF(rate of death)

9 o A = 3 Y . . . @ A Aa A
§1M5U CKD stage 1&2 N Tsauluilaeiziantios (mildproteinuria) 99515178 INAD

0.58- 0.84/100 patient-years 61151 CKD stage 1&2 1% 1Usauluilaa1izuin (heavyproteinuria) 9951015
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1{@8%FIAAD 0.72-1.10/100 patient-years 115U CKD stage 3a Aldsauluilaanzdna (normal proteinuria)
@ A Aa A . o o Aa 2 3 9 .
A5 INMIITEFINAD 0.29-0.44/100 patient-years §1151 CKD stage 3a N3 1Usauluilaaziantios (mild
proteinuria) 895151 @8FIAAD 0.52-0.75/100 patient-years 115U CKD stage 3a A ldsauluilaanzann
(heavyproteinuria) 8ATIMILTETINAS 0.72-0.97/100 patient-years 91151 CKD stage 3b N 11sauluilaane
UnA (normal proteinuria) 8@31A151T0FIAAD 0.40-0.59/100 patient-years §1M5U CKD stage 3b N1 1l5aulu
Jaanvdnion (mild proteinuria) 8A51M51H8FIAAD 0.58-0.89/100 patient-years §1%3U CKD stage 3b nw

saulu 132U1N (heavy proteinuria 895151 @8FIAAD 0.75-0.98/100 patient-years 115U CKD stage
Tsauluilea (h ) G
4&5s Nysauluilaanzdnd (normal proteinuria) 8951 51@8FIAAD 0.67-0.93/100 patient-years G111

A a 3 9 . . . @ a4 Aa A .

CKD stage 4&5 n# TUsauluilaaziantios (mild proteinuria) 9051M5178TINAD 0.91-1.28/100 patient-
years @131 CKD stage 4&5 N1 1sauluilaa1izuin (heavy proteinuria) 8031015180 %F AR 1.04-1.80/100

patient-years
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Ines

NAMINUNIUITTANTTH InuimsanumSeseamla o lullseme lnenfnuunedny
[ Y =K a o @ 91 [ a Aaa 9 1 A 9 m Yo
sasimshnausmstinianaunulavesdilelane sasmadeiiavesdihelanenlduas lu'ldsoms

iianaunu'la uaznlSeuiendaimadesinvesdilie laneszrang 3 neanualsziugunn
Y
23 mﬂﬁzﬂﬂ1ﬂﬂ]iﬂﬂﬂ3u3§§ﬂ!ﬂﬁi3~l

2 ya = A o X o & o A = = 2 Y A= A o
mu,mlmiﬂﬂy1Lﬂfnmﬂ'iﬂ"lm‘iaﬁlﬂumuaumﬂ UANMTANHUNYUANUDINAN Y UNYIINDY

. IR dy o = :)’ o ' (=Y =3 A .
CKD progression TugileT5a lai3059 (4 msfiny1) uenaniiudanni lutinsdnyilais1eau median

4 1
o I

time Y0IM51JABUCKD stage 1o MmsAnudm luaiinuaaadiafioeszezdu Taredrenlddnumluna
v ° o a oA a A Aa o ' = ~
az CKD stage 1108 1119 lienunsoisziiu probability Nvzina lanende®ia uazdalinumsanulamen
a J aa
1% competing risk model TUMTAATITHN9TDA
g// [ T 1A =2 B v o 1 Y KX o o o
wennntiusd linuhimsAnynenudadiumadhdainianaunule / §asims

ideTia voudihelanenlSeuifenszning 3 nesyuilsziuguamiulszmsine
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514 studies identified from
Medline

titles/abstract evaluation

17

493 studies did not fulfill initial
inclusion criteria and thus were

excluded

13 studies identified from

reference

4

21 full papers reviewed

4 studies included

13 studies excluded: reasons for
exclusion were

-6 did not evaluate mortality or
ESRD outcomes

-5 did not evaluate the effect of CKD
on mortality/ESRD outcome

-3 were risk studies

-1 conducted in elderly

-1 compared CKD-EPI & MDRD

-1 evaluated non-vascular mortality

outcome
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Characteristics Non-diabetic Diabetic P-value
N=17074 N=15032
Follow-up time, years, median (range) 4.2(0.3,14.3) 4.7(0.3,14.2) <0.001
Age, year, mean (SD) 65.3(13.9) 60.6 (11.0) <0.001
Male, no (%) 7659 (44.4) 4048 (26.9) <0.001
BMIK, mean (SD) 22.0 (4.4) 23.8 (4.1) <0.001
e-GFRD, ml/1.73 mz, mean (SD) 45.8 (22.5) 47.8 (18.9) <0.001
SBPD, mmHg, mean (SD) 127.6 23.1) 127.6 (19.6) 0.898
DBPK, mmHg, mean (SD) 77.1 (13.2) 77.0(11.2) 0.337
Co-morbidity, no (%)
HT' 6190 (36.3) 6455 (42.9) <0.001
cvD' 2472 (14.5) 1569 (10.4) <0.001
Dyslipidemia 3657(26.7) 5416 (39.1) <0.001
RASp blockade use, no (%) 2276 (13.3) 4023 (26.8) <0.001
GFR category, no (%)
Gl 902 (5.3) 601 (4.0) <0.001
G2 1439 (8.4) 1069 (7.1) <0.001
G3a 6347 (37.2) 7001 (46.6) <0.001
G3b 4475 (26.2) 4152 (27.6) 0.005
G4 2759 (16.1) 1825 (12.1) <0.001
G5 1152 (6.8) 384 (2.6) <0.001
Albuminuria category, no (%)
Al 6867 (53.4) 5170 (44.8) <0.001
A2 3485 (27.1) 3367 (29.2) <0.001
A3 2510 (19.5) 3008 (26.1) <0.001

. o . . ] . K. . .os
£body mass index, estimated glomerular filtration rate, systolic blood pressure, diastolic blood pressure, ! hypertension, A

. . p . . .
cardiovascular disease,  renin-angiotensin system
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5199 3. Jedendesnemsinalanedesin (A cause specific hazard competing risk model)

Characteristics Kidney failure Death
CSHROl (95% CI) p-value HR (95% CI) p-value

Diabetes

No 1 1

Yes 1.49 (1.37, 1.62) <0.001 1.06 (1.01, 1.12) 0.027
HT'

No 1 1

Yes 1.47 (1.35, 1.60) <0.001 1.17 (1.05, 1.30) 0.006
cvD'

No 1 1

Yes 1.49 (1.37, 1.63) <0.001 3.11(2.84,3.41) <0.001
Age (year)

18-39 NA' 1

40-59 NA 1.38 (1.11, 1.72) <0.001
=60 NA 2.32(1.93, 3.00) <0.001
Sex

Male 1 1

Female 1.01 (0.93, 1.98) 0.802 0.78 (0.72, 0.84) <0.001
BMI'
<22 1 1

22-24.9 0.72 (0.66, 0.79) <0.001 0.65 (0.58, 0.72) <0.001
>25 0.60 (0.54, 0.66) <0.001 0.45(0.41, 0.48) <0.001
Albuminuria at baseline

Al 1 1

A2 1.71 (1.53, 1.92) <0.001 1.28 (1.18, 1.39) <0.001

A3 3.40(3.07,3.76) <0.001 2.01(1.87,2.17) <0.001

o . R | . § . . ¥ . £ .
cause specific hazard ratio, ' hypertension, ~ cardiovascular disease, not applicable, body mass index
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AUNYNMITTIN
Tsavinlavay 12154 AU 9 57U
A
1091009
ﬂlf‘Jullﬁ’J”IEJ, U (%) 352 (44.8) 93 (11.8) 341 (43.4) 786 (68.9)
145\11@]']18], 1UIU (%) 174 (49.0) 21(5.9) 160 (45) 355(31.1)
37U, 1MUY (%) 526 (46.1) 114 (10.0) 501 (43.9) 1141 (100)
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d' (% Y =X a o Al 1 [
GnﬁNTIS.EWI51ﬂ15!‘ll1iN‘]J’iﬂﬁ‘lJ1‘UﬂTIﬂ!m‘I—!"lﬂcl‘t!Qj‘ﬂ’Jﬂnlﬂ’z)1ﬂﬂ®‘lr!!!a$‘l‘iaﬁiﬂiﬂﬂ1’i “PD first”

<
W.A. 2551 nenmnansusziuguan

neanUUsEAUgUAIN
msihanaunula 30 1M N33 Und
Median time (year) 910153 Ja 218 1.68 1.05 0.45

autinfanaunula

Woniden, daau (%)

Y
FAINNIADITHA, AT (%)
nou

1ad

18/2,156 (0.83)

222/2,828 (7.85)

2/2,156(0.09)

600/2,828 (21.22)

20/2,156 (0.93)

706/2,828 (24.96)

38/276 (13.77)

123/375 (32.80)

0/276(0.00)

27/375 (7.20)

38/276 (13.77)

147/375 (39.2)

2/11 (18.18)

9/18 (50.00)

0/11(0.00)

1/18(5.56)

2/11 (18.18)

10/18(55.56)

91 Yo o u’: a o Iy @ g’
HUULYIE: Q‘]J’Jfﬁﬂ\i'i”lﬂulﬂiﬂﬂﬁ‘]JT]JﬂVlﬂlmu‘lﬁﬂQﬁE]\i“h'uﬂﬂﬂ‘VillﬂﬁM‘]J"]ﬂ
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msefie.anuaniun 2 & s Tlumsdnasuimsidanaunulaludgielane vana

paanulsziugumN

neanUUsEAUgUAIN 217 51
30 1IN (n=4,149) 13.08% 16.29%
13153 (n=537) 26.89% 31.15%
Una (=24 >38.10% >42.37%
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d' d' U a Aa Y Y A Y o w
M319i 7.anudssnemaidadiIaludibelanausnmumslanselildamsivanaunula

msthiianaunula JHR* (95% CI) p-value
hild5u 1
a5y 0.44(0.37,0.51) <0.001

* HR = Cause-specific Hazard ratio, adjusted for health insurance scheme, age, sex, BMI, comorbidity (DM, HT, CVD)

albuminuria, RAS blockade
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d‘ d‘ 1 a Aa tAl a Qd %
A1 9N 8.ﬂ’J]il!ﬁtlQﬂﬂﬂ1ﬁ!ﬂ£l‘lf'Jﬂﬁluﬁd‘ll'JEI"!ﬂ?]ﬂ!!ﬂﬂﬂ13~lﬁﬂﬁﬂ’i$ﬂ1—!q%ﬂ1w

7
@

ansiseiuguain JHR* (95% CT) p-value
30 U 1

131953 0.70(0.59, 0.83) <0.001
Unea 0.47 (0.19, 1.14) 0.094

* JHR = Cause-specific Hazard ratio, adjusted for age, sex, BMI, comorbidity (DM, HT, CVD) albuminuria, RAS blockade
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MNN 2.ﬂ1§ﬂﬂm®ﬂﬂ’JﬂﬂNQ‘IJ’Jﬂiiﬂ]‘lﬂliﬂ‘iﬁﬂﬂq‘luﬂﬁﬂﬂ‘lel]

Hospital databases B # Total adult population le- UBPHO database
(1997-2011) | N=1,297,262 (2002-2011)
v
Age 18-39 years Age 40-59 years Age 2 60 years
N = 646,618 N =434,493 N= 216,151
y
CKD screened CKD screened CKD screened
N=51,384 N = 87,662 N= 80,319
CKD selected based on KDIGO guideline 2012
y
CKD CKD CKD
N=1,563 N=10,692 N=19,851
All CKDs e Death registry database
n=32,106 (1997-2011)
v
Non-diabetic CKD Diabetic CKD
n=17,074 N=15,032
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327214 subdistribution hazard function AU Kaplan Meier method

Probability of kidney failure

_(

Time (year)

— — — Cumulative incidence (DM) — — 1KM (DM)
Cumulative incidence (non-DM)  --------- 1-KM (non-DM)
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Median (year)

44

6.1

4.9

6.3

9.0

Diabetes
GFR/Albuminuria
Category 1R/100
3.5
Al »
32
Gl A2 »
4.5
A3 »
4.2
Al »
G2 A2 3.7 »
6.4
A3 >
3.4
Al >
4.8
G3a A2 »
6.4
A3 »
4.8
Al »
6.4
G3b A2 »
9.3
A3 >
8.4
Al >
G4 A2 29 _,
15.0
A3 »>
29.7
Al »>
30.1
G5 A2 »
449
A3 »

Death

Non-diabetes

R/100 GFR/Albuminuria
Category
2.8
<+ Al
2.9
< A2 Gl
3.1
< A3
4,
< 8 Al
< 4.6 A2 G2
4.8
< A3
M 4.9 Al
5.3
< A2 G3a
6.0
< A3
6.7
< Al
< 6.8 A2 G3b
< 76 A3
< 6.7 Al
< 9.7 A2 G4
< 11.1 A3
21.0
<« Al
20.6
< A2 G5
25.1
< A3

Median (year)

9.4

14.0

>14.3
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Taild

3,421 AU

14 728 A

N319M3 537 AU

Taild

352 AU

14 185 au

Una 24 au
T3l

12 AU

1812 v
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