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Clinical Outcomes and of Risk factors of decline

in renal function in CKD patients at Surin Hospital
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Chronic Kidney Disease Clinic of Surin Hospital was rehospectively

analyzed diabetic and hypertensive nephropathy in order to provide better

care and to slow the progression of renal impairment in patienb with duonic

kidney disease (CKD) by using multidisciplinary approadr- The informations

obtained will be useful in developing the standard of care in these patients.

To study clinical outcomes and risk factors of deterioration in renal

function of CKD patients at Surin Hospital
Cross-sectional retrospective analytical study

All CKD patients who had regular follow-up at Chronic Kidney Disease

Clinic of Surin Hospital from January 7, 2007 to December 31, 2008

were enrolled. Definition and classification of renal impairment were

according to K/DOQI 2002 guidelines. Data analysis: Statisical analysis

of deoiptive data presented in freguenry, mean percentile, standard deviatioru

lndependent t-test and Chi-square test and Logistic regression analysis

Using 316 patients, 174 (54.4%) were female. Mean age was 58.2 + 16.6

years. Nearly half of these (45.3%) lived in the urban area. Most

patients were classified as CKD stage 3-5 (93.0% and 89.5% calculated

by MDRD and Cockroft & Gault formula respectively). Patients who
were able to achieve the target goals in control of systolic blood
pressure, diastolic blood pressure, fasting plasma glucose, serum
cholesterol and serum triglyceride recommended by American Diabetes

Association (ADA) guideline 2006 were 36.1%,71.5o/,, 27.5%, 94% and
94% respectively. One hundred and ninety four cases (82.3'/.) required
more than three groups of antihypertensive drugs to achieve the target.

Eighty eight patients (27.85%) had decline in renal ftrnction within 1 year.

Risk factors of decline in renal function included systolic blood pressure

more than 137 mmHg, diastolic blood pressure more than 78 mmHg,
fasting plasma glucose more than 131 mg% and age over 50 years.

Blood pressure and fasting plasma glucose have important impacts on
the deterioration of renal function in CKD patients at Surin Hospital.
More aggressive measures to control the blood pressure and fasting
plasma glucose should be emphasized.

Chronic Kidney Disease (cKD), Renal functiorL Clinical outcomes, Risk factors d
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'JCId?{oylrtnounIdvlJEaurduu?J0uflu1uilnIFl[101uluuu0Hfl
dfi l araitrf, yr frou m:vufin rfii oylimruur rr:srunrt a uo fll': uIm 16 oiu ri oh

: rfr o f, nur zu n d'lr iSvrr u n fi fi n uo vfl qq-u rd u uu o u: v 6'! nrrfi r $'ru?J o u1 mfi o nr o u

tuf,Lhulm 16oiulun fi fi nT: nlm ltuu urlr il fi iuvrigt

StJrruunrti{u : nr:f,nurtfiuitn:rvvittlurnd'ntrru (cross-sectional analytical study)

irro'',nru*vnaiun'aotirr: : n"ntfionn{ld'rodrurruutqv,nvtaleEu (purposive sampling) lufllru

d9
n'r??rnflvfi?JolJilv

fi l r ir n r:inrgr o tjr u ri o rfi o uii n fi fi nI: nI m T: uu a ru r o qiuvr i yr n :r ulud r u
, u)

:vrairufufi 1 lJnflnil il.n.2550 fruiufi 31 durrnu u.fr.2551iruru 316 nu

frryurrFrrfl uu uovnr: mju:vuvzou[:n Lm rio:-u mrtl uu']yl'tuuou K/DOQI 2002

n6 fi rfi uyr::ruurIfi uri nrrrlfi iou o v rir raiiu uovofi fti rn:r vridou o1nfl16

dru rd uu ruuilr nr:S'ru nJi u! rfi tru?jaq nfi rfl u dl uil: ri a nio u 6'r a Independent
;du,1,t;

t-test rrovuilirurfiuutio4ofirflum--:unJ:lrjriorfiaufi':u Chi-square test irn:rv#
rlq d'u rd u ufl o u:v d'l nr:tl r u tuu o uI ntfr N n fl u fi ? u Logistic regression analysis

qrnn6iilfr'rodlu 316 nu fioruradu 6o 58.2 + 16.61drulraqjrflunrnradu

172 71u (io u o v s+.+; rfl un njrr rr-'r odrrfr oqjlurz mdr r,no rfi ouio u o v 45.3

vrr frrJr ufi fi : s n''u nrtrl r uruzoulmo dfr :v n''r g-5 MrrYlio u o v 93.0 rto u 89.5

,ii#rrrrrufiruflrrr MDRD uo, cinort & Gautt mudrd'u {rJrumrur:n
nru4l:vd'u systolic blood pressure, diastolic blood pressure, Fasting

plasma glucose, Total cholesterol, Triglyceride ldmuJlncx?iuo$fl]Jrn]J

ru114'r'ru rrviu nrai5a rlinr Mr ri'u 90. f y,, 77.5%, 21.5Yo, 9 4% *ay 9 4% n1u

drd'r {r-l'ra{1u1u 194 nru (touov Sz.S; lfriluronn'r}rd'u1ofim 1-3 d'r

tunr:inurnr'run?llJd'ulofi m gu lrruuronr nrru d'ulofi mii 4r-hul65l nrl &r d'r

u:n fio CCB (66.0%), alpha blocker (45.0%) ttov hydrochlorothiazide

(36.5%) (r-lruiruru 88 nu (iauov 27.9) itzuilunr:firuruzoulmfionou

Rrulu:vuv n Nr 1 -lu ounl:fi nur InurJE{'rJ uduudfi zu o ri o:v6'r nr:f r uruuou
I i 1e
Lmfronou Lflutri :sn'l systolic blood pressure (OR = 1.13, 95% Cl 0.ffi-1,.92,

P = 0.04), diastolic blood pressure (OR = 1.36, g5'/, Cl:')*28-374,P = 0.01),

Fasting plasma glucose (OR = 1.74, 95% CI : 0.71-2.48, P = 0.01)

rlq'i'u rai u uiifi zu o ri o: v d'ur:fi r urut o ul mfr o nr ounr ulul v u v t'r N'r t -r-l 
o dr u
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uvrdr
lufl u.rr. 2545 National Kidney Founda-

tion (NKF) 16rir raun rn ruriur m:5runr:ifi qd'u

uovnr: utiu rrunrvuvuouT: nlm rio:"u rfiolri

6'rlJ-ri6r E u Ninurlfi o tir u rvlJl u 6ti r tJ u ufl itu
Kidney Disease Outcomes Quality Initiative

(K/DoQD0) 6o fi nr: rdout oulmrfuTnru fl i-ru
o YA '?

uovnr:rlrurilfruou Lrl raiofi nr: rfr olJ?Jouo-mrl

n:ouuoulrr (GFR) rioun'jl 60 rnl/min /1.n i+
ilrnn'il 3 r6ou uovnt:utjuutunruuuuoulsn

Imuioiumrunrrrdouuou GFR u1ju16fiufl

l:n[mrioiu:vufr 1, (CKD stage 1) GFR

> 90ml/min /1.73 mz urififu:fiuiirlurlflfllls

I:n[nrioiuruuufi 2 (CKD stage 2)

GFR 89-60 nn/rrlrr./1,.73 m' uovfifu:fiuidu

flnmlrv
r?-!-
l:nlmrloiu:vuvS 3 (CKD stage 3) GFR

30-59 ml/mn/1..rc nl
t1l-
hnLmrioiu:vavfi + (CKD stage 4) GFR

15-29 ml/mn/1.73 m2
r?!-
l:nLmrioiu:uasi 5 (CKD stage 5) GFR

< 15 ml/min /1.73 m2

rir GFR frldlfiurErnnmA]u?tu turlqffiu

figm:frltioql 2 q,n7 iirflurrm:gruri'rton fioU!U

nr:firurrurir Btimated GFR tou Modification

of Diet in Renal Dsease Study (MDRD)e)

ttflsn1lAlu?rurit creatinine clearance fi?u

fl nl:?Jou Cockcroft-Gault (C-G)(3) n?luqnuou

I 1 t -.)trou[:n Lm rioiu'[uoom rm: rfi unuiauov 16

n'rruunuoul:nIn r;*uluaunTrjivrriounv 10.1

tur.l :, rvr rrlvr u n'r r lJ q n u o uI: nI m rio iu ii fi n r :
f, n r*rlu n o u r,r''r,r o r n r n yr r rJ : vu r rui o u o v 4.3

ttov 9.].(s) unvfi:ruurulu Inter Asia study

nul:nlmrioiu:vusfi 3 r,rurJ:vrrruiounv

20.0 uov 13.0 :vuvii 4 vrrtj:vurruSouov 0.9

ruo v 0.6 rfi oltio m: Fr r u't [u?J a u Cockroft-Gault!

rrov MDRD mufirfr'u(u)

Flf uunltfi nBTuvll$ndunL:n trlLluv{u]u't d

a dlvo J -^ va
dSuyn LFI Fn [uunlln nnlou rfl 0n]r?uqaum n

1 r.'.l n,ulrrlu rfl s n'r'ril rYuT ofi m o u rYu u ri vi. n.

zsso irr u fi im qr-l : v m u ri rf,i o}in r Jg u o {r-l r uI: n

1 m r': o iu u o, u u o o n'r r il n r : r d a l rarir ii z o uI mlu
)u .l 4

,.tlj't uvl r?J I rn il?l t Fr uvt u fl 14'tu'1u11 9.l 6 d1'{ fi vt-l u

A vt I 1 3
n Nun LrduuaEU rfluuuou r.ru-tu Ll n Im molu

4v)aevJv
ruuu oil ovrvrtJ 614'lu'luil Fl ou Flluuun tfl ov{ mJu'l

ilr mr61un1rn uo frrJ':uI:nIn rioiu rio}j4gg

q,d
?noutvfl$n

9
;-v.d

Lv{a fi nBl r,t N 0}'{flr1u n oun LtdvuEEU tduu

rou:sd'unr:fi r uruuoulmii orr oulufir-t'ruI:nIn
U

rtoiulun aqnl: n1m I:uvr urrr o oiuvti

i6nrrFfnur
;l uuunr: fi nur r8ui rn:r vd uwnr n m'nr

U?1rl (cross-sectional analytical study) fr'nrfion

n aju d'r o tiru uuu Lefl't v Le't uE u (purposive

t

I:nlnt':oiu tunrai5oruinrfr:ruurulu Third sampling) tu{r-huiilriunr:inurotjruriordou

National Health and Nutrition Examination

Survey (NHANES III) firJ:vtrrn:iifi1:n1m

r':oiuo$touov 11.0 (19.2 drunu) urjurflu

t:nlmrioiuavuvfi 1 touos 3.g zvuvfi z

iouov 3.0 zvuvfi 3 ioaov 4.3 zvuvfi 4

Sounv 0.2 uos:vuvii s iouoso.2(') n?rilun

i ^- t ? t a d I 
'yl n oun Ll n Lrl Ll\]v{ UTU'] fl iltuynylnllu tuu'tu

:vrairuiuii 1 rn:rnr v{.FI. 2550 fiuiufi gt

durnu vi.n.2551 iru'u 316 nu fnraunArfiurn

u0 vnlr ttriur vuoul:nIm rioiu mrr uuryluuo\]

K/DOQI 2OO2o\ fufin zuonr:nl?Edrunru rov

,J o nlr nr?Eyrr urio urJfr rifi nr: 1 fi uri : v d'urir mr o
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f,nl,{'lu?fl GFR uou MDRD = 186.3 x [Serum creatininellrv x [age]0203 x (0.742 rirrflur,tdr)(')

flnrniu?il CrCl uar: Cockcroft-Gault = (140 - age) x BSA (m'?) x BW (kg) x72 x 1.73 x (0.88 frrrfluurlu)(3)

tutfi a n (fasting blood sugar) :v nrYu g GuTu rfi o nr

(BUN) :v dtu N't illJ1 nio y fi fiu (creatinine) : v 6'u

luriulu rfi o or 1fi uri n n o ro fi rrr oto o (cholesterol)

1 m: n fi rs o1: ri (triglyceride) h rIu n :r uuur uriu

rfroArurrurir GFR lfiudr qrnlfuflrur

ltuulvuuuouLrnLmt-o5u a'llJ KDOQI guideline
o y & . ^ . A-fu'tuoll dytul4tJFlll't91n1l't tn:1yl,iyt]u fla m tnu

}ihj: un:u noufi r rmoi uru &r rEE:rl
U

a 1t9nlt?lnt,lyl4uo]tfl,u

anfir8ux::ruur 16'uri n-tllrfi touov
r J de I av,

n1rfl ou rrdvNnFl-l Ln51eiluoilNLFlutud'tu

rii uu u,rurr m:Sru riliul rfi uuiory oii rfl u m-r uil:
rio niou 6'ru Independent t-test r[0 v riliuu rfi uu

tioq ofi rfl ufr1 uU:Iil ri o rdou fira Chi-square test

i r n : r vlir] q q-u 
r d u u u o u : v niu n r :f r r u ruu a uI n fr

fl noffrlu Logistic regression analysis

aton'l?finu't

{r-hu nrru d'uIoft m nu uovrirhu nr114-t'tu

fr nirfunr:inurfr nfifinI:nIm rfuuri 1 lJnrinu

2550 - 31 du'rrnu 2551 {rururiuaiu sto nu

{r-lrurunrar!\i 172 nu (5ouov 54.4) (rJra

rv{n?,'ru 1.M nu (iouov 45.6) uovdrulraqj
un I v -ft-lrufi rf,rfu nrrinulfi or rr o d:vuiru 50-79 -t)

U'",uru 198 nu (iouov )u4 urrn4lfrarq

riounir 49 iJ fi4ru:u 90 nu (iouov 28.5)

lnrufiorqradu 6a s8.2 t 16.61 tl

flu (HDL) lufun':rurauruuudr GDL) ill
irn:rvri crn lnutri6m:firurru estimated GFR

uou MDRD unv Cockcroft-Gault(8)

qtn nr:il:v ruudm:rnr:n:ouz oulm

(glomerular filtration rate : GFR) durJ:yrfiu

Tnunr:6ru'lilm1lJflilnti The Modification

of Diet in Renal Disease (MDRD) tt0y

cockcroft & Gault lnuiniunr:frrururoulm

oonrflu 5:vuv mruuurrJ6l-fr NKF - K/DOei

2006 ruir frrJ: ufr uiriu nr:inurfr n fi fi n1r n1m'U
t-.u[:unurlrodiuvrj Souov 46.3 unsiouovt

56.3 fi:vd'unr:rlr uruuoulmoutu:vuv 3 (GFR

= 30-59 m1/m1n/7.73 m), iauov 17.7 *av 1i,.1

fi:vd'unr:rirruruuoulnotilutuue 4 (GFR =

15-29 ml/mn/1.73 m) uoviouos 25.6 rrov

25.3 fi:vd'unr:frurusoulmodtu teuv 5g

(GFR = 30-59 m1/mn/1..79 m) du6rurru

rtllJ MDRD LLNy cockcroft & Gault mru

fi r niu E vnuirfi ftJr uT: nl mfifi :s rYl nr:fi r uruU

uoulntu:suv 3-5 l?1il'rnfiuiauoy 93.0 uav

89.5 nrunr:6rutrufiruilrt: MDRD udu

Cockcroft & Gault d'uunrrutumr:rufi 1 uov
j

trr.,run'lv{vr I

F
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nrflrrfi r tioryot'ir}Juau{r-hulnrri:oiu1unfif,nT:n1n 1:ur,uruloqiuvli (N = 316)

c1u2u togag

Gender

Male

Female

Age distributions (yr)

<29
30-39

40-49

50-59

60-69

70-79

>80

1,M

172

20

29

41

65

72

61,

28

45.6

54.4

6.3

9.2

13.0

20.6

22.8

19.3

8.9

60

50

40

Percent 30 rCG
r MDRD20

10

0
60-89 30-59 15-29 <15

GFR/CrCl(ml/min)

ufluarrrfi 1 n'l'urrnrovruuvzouTrnln?'rurioiuuou{,rJrufruriunr:inurlun6finT:n1m (N = 316)

>90

-';

..s

Y
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nlfl\rii 2 uonuzuof,udvrrunfifinudv metabolic outcomes tufllrhulnr-:oiu (N = 316)

Mean RangeSD

Systolic blood pressure (mmHg)

Diastolic blood pressure(mmHg)

Fasting plasma glucose (mgldl)

Total cholesterol (mgldl)

Triglyceride (mg/dl)

136.0

75.8

197.7

147.0

131.8

18.4

71.6

35.0

35.4

36.6

94-200

63-709

107-588

39-377

53-501

zundyriivrrunfifin unv metabolic outcomes

luflrJruIm rioiulun fifinI:nlmadru rio rdou

rldoFltvuur?0-t 1 -Ll yru'irrirrqfiuuo0 Blood

pressure (SBP/DBP) firir 136-75 mmHg,

rir zu o m:rqrruriourlfru-fi nr: Ifi uri FBS, Chol,

TG firirrada = D7,146 uov 131 mufirriu

tto v frtjru n 6iu rtun air': mrltr:n nru nu:v d'l SBp,

DBP, FBS, Chol, TG lfimrlrnrus{uoufi}Jln}r

tu'114'tluttyiunrai5ouinr (ADA guideline

2006)(4 rvirrYl 36.1, 72%, 2t.S%, 94%, 94./o

mru dr rYu pr-u uonruluuzuunrnd z

100
90

E80b70
660€so
S40
E30b20o- 10

0

SCB<130
mmHg

DBP<80
mmHg

FPG 130
mg/dl

TC <200 TG <150
mg/dl mg/dl

t2OO7 r 2008

$Hunr{fi 2 un nr u zu o dl,i iSvrru n fi fi nu o u frrJr uI m r%iulun fi fi nI: nlnU
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tol1ndan allu{rl:uln do:"'iua6fi nI:nln 61

tJu)vv
ilu? u Lrl noluvl tullunl:lnul 0u1u

riordoulunafinl:nlm {ruru 316 nu vruir

fi{tlru{ruru 88 nu (touov 27.9) ttzvilu

n-rflinuluuoulnriiorrounrulu:vuvtrnt 1 tl
(firurrumruf, rlr MDRD) uuirrlo{urdiuudfi

zu o rio:sriunr:frr urutoulmii o rr ou dud'u ru:n

16rrri :v6'u FBS (> 130 COR 1,.74, 95%

C11..28-3.74, P = 0.01) io'ror:il'ilfiud :vd'r

Diastolic blood pressure (DBP > 80) (OR

1.36, 95% Cl 1..28-3.74, P = 0.01) uov Systolic

blood pressure (SBP > 130)(') (OR 1.13, 95%

Cl 0.66-7.92, P = 0.04) rYuuonulumrir$fi 3

nlflrrd 3 uoprurle{urduufrfinorio:vriunr:firururou:vnr'unr:firurutoulmiioFrounruturuuu[?nr 1tJ

Number of decreased kidney function (%)

OR 95%Cl p-value

SBP < 130

SBP > 130

DBP < 80

DBP > 80

Total cholesterol < 200

Total cholesterol > 200

Triglyceride < 150

Triglyceride >150

FPG < 130

FPC > 130

27 /103 (26.21'/,)

61/213 (28.e%)

s5/234 (2350%)

33/82 (40.24%)

82/2e7 (27.61%)

6/1e (31.s8%)

84/297 (28.28',/,)

4/1e (21..0s%)

76/68 (23.53'/")

72/248 (29.03%)

0.66-1..92

1,.28-3.74

0.45-3.29

0.22-2.10

1.28-3.74

1.13

1,.36

7.32

7.74

0.75

0.01

0.38

0.04

0.22

0.01

e q ett , )anlunltlnul Fr'tuu'r Lu,,ru-lun fllJil nnul

r,ruirnnjlff-l'tu{ru'tu 194 nu ltouov sz.a;

lfiiuuronnrrlpru1nffm 1-3 fr'r tunr:inur
ul - I o f - -,i

n r'l v n't -r 
lJ Fru t il14 Fl f, u L Ft u u't d n n ? 1 il Fru L 0u rlvt

(rhuldiuorudrnri.rur:n 6o Calcium chanal

blocker (66.0%), alpha blocker (45.0%) ttov

hydrochlorothiazide (96.5%) Tnru{rJrulrr

rioiulu:rarfr 3 uor a dlfiiuurnoju ecul
uov ARB fi{ruru 33 nu firrrflutouos 13.9

evY"l
fi-luuron:srT!flr mrolurfion {ruru 275 Au

1nuIfiiuur onr:vd'urir mrolurdo nri'r u'1u 1,

2, 3 rJfin finrflutoaov 48.7, 44.5 udu 3.9
6ru

mu fi r n''u uovhinr:inur firudugfiu (tnsulin

Therapy) touov 19.3 uonarndnunr:#utfl

Arpiri. tu {rJr u rurra?lud?il niu n?ru riulofi m qu

totrov 7.5 uovv{unr:#ulduronrhriulurfi orr

(Lipid - regulating drugs) lunajlfirflurur4?lu
ul ^iuflinrruriulofimmu Souov 4.1 d'uumnu

tuuzuunrnii s uor#:rufi + I
Eg

en I ! -;- 1eu
zu!?u trl Hotuflilnl?s tu'114?'ruLnlu nrl:nu1

I
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30

c
(l)
o
(l)

CL

25

20

15

10

5

0 I
<15

L
1 5-29

I
30-59

r ACEI

r CCB

r A blocke

r ARB

r B blocke

CrCl(mllmir

I-
>=90

L-
60-89

rerunr.rfi 3 unnrunr:5nur6'raurnnnrruriuTofim6uluf,,r-htrlmr':oiutu:vuvniru 1

nrtr\rfi 4 rfi nunrlinurfiruur1ufr,r-l':ulmrioiulunfifinl:nlm (N = 316)
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