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ABSTRACT

Background: Chronic kidney disease (CKD) is globally one of the leading causes of disease burden. Risk 
of death from cardiovascular disease was twice as high in CKD as non-CKD patients. Thus, knowing its risk and 
prognostic factors should help to identify patients at risk, and establish effective strategies for prevention of CKD 
occurrence. Therefore, CKD progression can be properly managed. A series of three studies were conducted to address 
these issues. 

Objectives: 1) To compare efficacy of renin angiotensin system (RAS) blockers with other active drugs or 
placebo with respect to end-stage renal disease (ESRD), doubling of serum creatinine, macro-albuminuria, micro-
albuminuria, and promotion of albuminuria regression in type 2 diabetic subjects. 2) To determine the median time of 
changing glomerular filtration rate (GFR) categories and probability of kidney failure (KF)/death separately in diabetic 
and non-diabetic subjects. 3) To assess the role of small solute clearance index (rKt/V, tKt/V, and tCrcl) on death in 
continuous ambulatory peritoneal dialysis (CAPD) patients.

Methods: For the first objective, a systematic review and network meta-analysis of randomized controlled 
trials was performed to evaluate the reno-protective effects of RAS blockers. Randomized controlled trials were identified 
from Medline and Embase up to April 2011. Data were independently extracted by two reviewers. A random effect model 
was applied to pool treatment effects. For the second objective, a population-based retrospective cohort of CKD 
progression was conducted using community-health screening, hospitals, and death registry data in Ubon Ratchathani 
province from 1997-2011. A competing risk model was applied to estimate the probability of KF and median time for 
CKD progression. For the last objective, a retrospective cohort study of patients receiving CAPD was conducted during 
2008 and 2011. A receiver operating characteristic curve was applied to calibrate the cutoffs of rKt/V, tKt/V, and tCrcl. 
Kaplan-Meier and time-varying covariate cox-regression were applied to estimate overall death and prognosis.  

Results: For efficacy of RAS blockers, a network meta-analysis detected significant treatment effects 
across all outcomes, i.e., 62% significantly lower risk of ESRD (pooled risk ratio (RR)=0.38, 95% CI: 0.31, 0.47); 77% 
significantly lower risk of serum creatinine doubling (pooled RR=0.23, 95% CI: 0.09, 0.57); 39% significantly lower risk 
of macro-albuminuria (pooled RR=0.61, 95% CI: 0.47, 0.77); 39% significantly lower risk of micro-albuminuria (pooled 
RR=0.61, 95% CI: 0.45, 0.83) when compared to other anti-hypertensive drugs; and 16% more likely to promote 
regression of albuminuria when compared to dihydropyridine calcium channel blockers (d-CCB). For CKD progression, 
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 had the corresponding median time of 9.4, 14.0, 11.0, 13.8, and >14.3 years. Diabetic subjects were 
49% (case-specific hazard ratio (HR)=1.49, 95% CI: 1.37, 1.42) more likely to develop KF than non-diabetic subjects. For 
CAPD, the rKt/V and tKt/V cutoffs were 0.25 and 1.75, respectively. The risks of death for those above these cutoffs were 
57% (HR=0.43, 95% CI: 0.31, 0.60), and 29% (HR=0.71, 95% CI: 0.52, 0.98) lower for rKt/V and tKt/V, respectively. 

Conclusion: We have demonstrated the specific reno-protective effects of RAS blockers in real clinical 
outcomes, i.e., ESRD & doubling of serum creatinine in type 2 diabetic subjects compared with other anti-hypertensive 
drugs and placebo using a network meta-analysis. CKD progression from less advanced GFR categories to KF was twice 
as rapid in diabetic as non-diabetic subjects. We have calibrated the cutoffs of rKt/V and tKt/V which could be used to 
predict prognosis in CAPD patients.   

KEY WORDS: RENO-PROTECIVE EFFECT, RAS BLOCKADE, CKD PROGRESSION, CAPD

121 pages 

ABABSTSTRARACTCT

Backgroundd:: ChChroro inic kikidndney disease (CKCKD)D) is s glg obbala ly onene ooff ththe leading causes of disea
death from cardiovavascsculular ddisiseaeasese wasas twice as hihighgh iin CKCKDD asas nonon--CKD D papatit ents. Thus, knowi
gnostic factors sshohould hehelplp to iiddentntifify y papatitients at iri ksk, anand d esstatablblisish effective ststrarategies for prev
urrence. Thererefefore,e, CCKDKD pprorogrgresessisionon can be propererly manageded. A A seseries of thhrereee stududieiess were condu
se issues. 

ObObjejectctiviveses:: 1)1) To compare efficacyy oof rer nnin angiotensin systemm ((RRAS)S) bbllockckers wiwith other
cebo wiwith respepectct to o eend-stage renal disease ((ESRRDD), doubling of serum crcreae tiinininene, mmacrcroo--album
uminunurria, and promomottion of albuminuria regresessisionon in n tytypep  2 diabetic subjects. 2)2) To determinne the 
ngiingng glomerular fiilltration rate (GFR) catetegogoririess aandnd pproobabability of kidney failurre ((KF)/death sseppara
nononn-diabetic sububjeects. 3) To assess the e rorolele oof f smsmalall l sosolulutete clearance index (rKt/t/VV, tKt/V, andd ttC

tinnuuous aambmbulu atooryy peritoneal dialysis ((CAPAPD)D) ppattieentnts.s.
MeMeththods: For the firstt oobjbjecectitiveve, a a syyststememataticc rrevevieew w anand network meta--annalalysysisis ooff ranndoom

ls waas perfof rmedd too evaluate the renoo-prototecctitiveve eeffffecectsts oof f RARASS bloockers. Randomizzeded contrtroolled trtriaals
m MMeedline and Embmbase up to April 2201111. DaDatata wwerre e iindedepependndenntltly extracted by twoo rreviewers. A raranndo
 appplplied to ppool trtreeatment effects.s. FForor tthehe seccond d obobjectctivee, a population-babassed retrospectctivve c
gresssioion n wawas s cocondn ucctet d d using commmunnitity-heala th scrc eeeeniningng, hohospitals, and deaeathth regegisistrtry y dataa iinn Ub
vince ffrorom m 19199797-202011. A A competing riisksk modelel wasas appppliliedd to estimate thehe pprobababibililityty oof KFKF and m
D progresessisionon. FoForr ththe lastt oobjbjece tive, a reretrrososppecttivive e cohohortrt study of papatitienents rrececeieivivinng CAPAPDD was co
8 and 2011.1. AA receiveverr opopereratatiningg chchararacteriisttiic curve was apppliieded ttoo cacalilibrbratatee ththe e ccutoffffs oof rKt/V, tK

plan-Meier and d titimme-vvaryyiningg cocovavariate coxx--reregrgres ision wereree apapplpliied to eeststimmatatee ovoveerallll dedeath and progno
Resultlts:s FFor effficcacacy y ofof RRASAS blolockckers,, aa nnetetwoworkrk mmetta-annalysis ddeteteected significant tr

oss all outcomes, i.e., 662%2% ssigignifificacantntlyly lowower rrissk ofof EESRSRD D (p(poooledd rriskk rraatioio ((RR)=0.38, 95% CI: 0
nificantly lower risk of serum crcreaeatitinininene doubling (pooo led RR=00 2.233, 995%5% CI: 0.09, 0.57); 39% signific
macro-albuminuria (pooled RR=0.61, 95%% CCI:I: 00 4.477, 00 7.77)7);; 3939%% significantly lower risk of micro-albu

Copyright by Mahidol University
j

APD patients.APD patients.   



Fac. Of Grad. Studies, Mahidol Univ.                                                                                          Thesis / v 
 

 

EPIDEMIOLOGICAL STUDY OF CHRONIC KIDNEY DISEASE 
 

 5338084 RACE/D 
 

 
 

:    
 

 

: 

2 

3 

  

: RAS blockers 

- -  

 

 /

 

: 1 

RAS blockers 

2 

RAS blockers  2 

 3 

4 

 

: RAS blockers 

2 RAS blockers 2 

-

-

G1- - - - -G5 

 

cs    

% %  

: 

RAS blockers 2 

2 

 2  

 

121  

:

: 

22 

: RAS blockers 

- -

//

: 11 

RRAAS blockers 

2 

RASS bblocckkeerrss 22 

3 

4

: RRAS blockkeerrss 

2 RAS blockers 

Copyright by Mahidol University
2


