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aue%wﬂdwLﬂmsﬁmmgmﬁdnﬁwﬁ'ﬁaaaz 7.0 §IUA-

38D SCr e eGFR winltiudiumueu Tnae
SCr anasdin@any M eGFR asiiviudndany
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wasiihvang duads TG fAigandy 150mg/dl
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]
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Aauigulafisunuthvineiidvue laua éhnd
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meanunduasladoauaeiiuunliufuwiazen
ANNIIMUUANIBEE 33 wazAmade Hb ¢nd
WNENMYUR 11g/dl Mndannuauladia SBP waz
DBP fiuunliuiindy 39 SBP U 2558 tAauth-

M15199 1 anwauzni lyag g?ﬂmf‘mlm l,‘%a%"ﬂsawmmaﬂaawq\iswiwﬁj 2556-2558

Variables U 2556 (N=1,270) U 2557 (n=1,444) U 2558 (n=1,752)
Mean+SD  (min-max) Mean+SD (min-max) Mean+SD  (min-max)
Age (year) 69.2410.4  (27-97) 70.2410.4  (28-98) 70.5+£10.4 (29-99)
FBS (mg/dl) 114.5452.9  (28-580) 115.1444.8  (46-502) 113.6+45.4 (39-654)
HbAlc (Faeaz) 7.6£1.8  (4.4-13.6) 7.141.4  (4.5-12.9) 6.951.4 (3.7-12.9)
SCr (mg/dl) 1.941.6  (0.6-23.4) 1.841.1  (0.6-13.3) 1.741.4  (0.4-18.2)
eGFR (ml/min/1.73m?) 39.9+17.3  (1.8-104.7) 41.4+14.8  (3.0-102.2) 42.4+17.5 (2.1-217.4)
Cholesterol (mg/dl) 195.1446.6  (79-602) 199.0445.7  (43-500) 176.9+41.9 (70-451)
TG (mg/dl) 184.1£118.9 (35-1,506)  155.8+86.0  (29-1,376) 156.8498.0 (40-1005)
LDL (mg/dl) 98.2427.1  (41-237) 98.2428.5  (25-282)  96.1+27.2 (32-253)
Uric acid (mg/dl) 6.941.6  (3.7-11.0) 6.841.9  (2.2-12.1)  7.1+1.8 (1.1-12.7)
Het (S08a2) 31.145.0  (20.5-44.5) 32.245.8 (17-44.4)  33.545.9 (17.6-49.0)
Hb (g/dl) 9.83+1.8  (6.0-14.7) 10.6+1.9  (5.3-14.7)  10.6+1.8 (5.3-16.1)
SBP (mmHg) 128.3+17.5  (80-240) 129.5+15.5  (81-193) 132.4414.9 (80-200)
DBP (mmHg) 70.4+10.9  (40-110) 74.2413.1  (40-147)  74.6+10.8 (40-117)
BMI (kg/m?>) 24.4£10.7 (13.8-228.0) 25.9+415.2 (13.1-240.0) 25.2+11.3 (8.5-312.9)
Waist (cm) 87.5411.8  (24-200) 88.5+10.6  (61-200)  87.0+11.1 (20-172)
ACEI (mg/year) 814.94226.1 (70-960) 879.9+163.1 (150-950) 858.3+177.3(150-1000)
ARB (gm/year) 6.942.67.5 (1-9.50) 7.3£2.5  (1.5-10.0) 7.4+2.3 (1.5-10.0)
Urine protein (918, Saeay)
Negative 652 68.8 971 67.2 1356 77.4
Trace 109 11.5 209 14.5 139 7.9
1+ 75 7.9 105 7.3 98 5.9
2+ 49 5.2 83 5.7 122 6.9
3+ 65 6.9 76 5.3 38 2.2
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TG uaz SBP (1517 4)

2. mswdsuudavszazlsavasdihalsale-
(3839 (CKD)

Y o Yo = 1 L =

gihadinu 954 auldasunmsquadecany 3 1
waaztlimsulasuulasasssazlsamunsildeu-
wUae2a9 eGFR 29019097 AU Y5818 (5NN

5) gihe CKD szazii 3 uaz 4 dhuluajasagn

u

seazlsaen nlSauaussazn 3 wWasuily 4

D.

) ~ &, " v o I
AUIzazh 4 nangu 3 wuNsagaztlasuuszazn
1 =) =1 < =
4 NN wmnseueuszez 4 aanglu 5 Azl
v v 1 r-:: < v < 1
Spsaziaannszesn 4 nanally 3 waes iU

M51N 2 ssslz'l:iﬂvlmGa%"ﬂsqmnmaﬂaawqq
%491 2556-2558

2558 wausNsoasthey CKD szash 3 twaaulul  ssee  U2sse U 2557 U 2558
2557 wanavanadlull 2558 CKD 8 3Sewas vy Sewer Ty Sezas
a d v
anapadlsn CKD wamKanmsinssiasly 18 14 3 02 1 01
mand 3 wuhdnlvgfisowmgnnlsaanueu- 2 96 7.6 84 5.8 1 41
Tafinga aranlsnTINY BN IULETANINAU- 3 874 688 1,085 75l 1,269 724
a 2 @ v ' 4 204 16.1 232 16.1 328 18.7
Toiags Bauanmgranyad CKD 9INAUBMNINNT
” Y N a Y o 5 78 6.1 40 2.8 83 4.7
Sewas 90.0 vauznilsndu quulafiuiasss 10.0
NN 1,270 100.0 1,444 100.0 1,752 100.0
Gl'l?'lﬂ‘ﬁ 3 Eﬁt'ﬂﬁ!‘[iﬂlﬁlL%ﬂ%ﬂtﬁﬂWil’lU'lﬂﬁaaﬂ?lf‘l‘ﬂ?J 2556-2558
aLne U 2556 U 2557 U 2558
Ny Souay Ny ERLGH NY YT
TRV alY 41 3.2 59 4.1 58 3.3
anuaulaings 806  63.5 855 59.2 1,214  69.3
wnuuazenaaulaiags 331 26.1 465 32.2 323 184
Tsndu 92 7.2 65 4.5 157 8.9
T 1,270  100.00 1,444  100.00 1,752 100.00
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NN 1 ml/min/1.73m’ GaLHau ¥IBanaNNI)
¥ n‘L & (12) o I o <%
Fagar 50 b 3 @au"” wuluwwnlinanaanss
wiknn 9 U waarhdanmsnaedy ESKD aaa
ANLON

3. malasuudasrasaiulsuaansgugd
wazniagiivavihalsalatasa 1 2556-2558

HaMILAZHLAE repeated ANOVA 2835118
CKD fidamudaiilas 3 ¥ wuhdulsuaswsgugi
2 NAB SCr Uaz eGFR wasiuUsHaansnaeni 5
i laun HbA1lc, cholesterol, TG, SBP waz DBP
fienmasuaneatusswigenmuastl 2556-2558
agNdlad A (p<0.05) (M5197 6)

fhulsiaennuuanmaasemaslugiediusn
N 2556-2557 agNANadAY (p<0.05) Usznau
48l SCr, eGFR, HbAlc, TG waz DBP (5297 7)

M54 4 a”nvmgvmﬂ;j'ﬂmf‘mlm%a‘?’ﬂ‘mwmmaﬂaawqqﬂﬁjuﬁammmimﬁm 31

f3a (N=954) U 2556 U 2557 U 2558
Mean+SD (min-max) Mean+SD  (min-max) Mean+SD  (min-max)
Age (year) 71.8+9.9 (38-99) 72.849.9  (39-100)  73.849.9  (40-101)
FBS(mg/dl) 113.8453.0  (51-580) 115.8445.9  (46-502) 115.0448.5 (39-654)
HbAlc (308a2) 7.541.7 (4.7-13.6) 7.141.4  (4.5-12.4) 6.941.5  (3.7-12.9)
SCr (mg/dl) 1.540.7 (0.4-7.1) 1.741.1  (0.6-13.3) 1.842.1 (0.7-18.2
eGFR (ml/min/1.73m>) 43.9+14.2  (5.6-101.8) 40.8+14.2 (3.1-91.3)  40.0+15.0 (2.7-102.2)
Cholesterol (mg/dl) 196.1£43.2  (79-377) 199.5447.3  (89-500) 175.1£42.3 (76-451)
TG (mg/dl) 188.8£117.5  (47-855) 158.4493.9  (29-1376) 157.24102.9 (40-1005)
LDL (mg/dl) 98.4+24.9  (41-196) 98.4429.1  (37-282)  95.3426.9 (35-253)
Uric acid (mg/dl) 6.9+1.5 (4.2-10.8) 6.7£1.8  (2.2-12.2) 6.941.6 (3.0-12.0)
Het (308a2) 31.6+5.5  (16.5-42.4) 32.745.1 (16.0-40.4)  33.4+5.1 (14.0-51.8)
Hb (g/dl) 9.9+1.9 (5.6-14.4) 10.3+1.9  (4.5-14.3)  10.9+1.8 (3.8-17.1)
SBP (mmHg) 128.4+16.4  (90-220) 129.3+15.3  (81-193) 132.4+14.6 (68-200)
DBP (mmHg) 70.4+10.8  (40-100) 74.0£12.7 (40-147)  74.4%10.6 (43-117)
BMI (kg/m?) 24.9412.5 (14.1-228.0) 26.0+15.9 (13.1-240)  24.349.3 (11.7-236.0)
Waist (cm) 88.3+11.5  (24-200) 88.9410.8 (61-200)  87.4+10.7 (37-172)
ACEI (mg/year) 789.24262.1  (0-960) 866.14201.9 (0-950)  813.3£296.8 (0-1000)
ARB (gm/year) 6.8+3.0 (0-9.5) 6.942.9 (0-10.0) 6.9+3.1 (0-10.00)

#3199 5 Msslasuulasszazlsa @'ﬂaﬂ CKD quwmmaﬂaawqw&aﬁ] 2556-58

f| f2u (5088%) MmN (Gagaz) @89 (3aEa) Rapidly progressive*
(N=954) 3-2 4-3 33 4-4 34 4-5 ESKD (5088%)
255672557 4.2 2.9 64.4 9.4 8.3 2.0 16.5
2557/2558 3.7 4.2 56.7 12.5 7.9 1.6 8.4
2556/2558 5.3 2.8 60.3 9.0 10.8 2.6 3.8

*Rapidly progressive ¥aN#ia eGFR anasannniiaeaz 50.0 luna 3 tiau"?
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Frudndsifinsiasuuwdasihliemasdany
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2 U %29 2556-2558 upnaNaENINad Ay lawn
SCr, eGFR, HbA1lc, cholesterol, TG, SBP wac DBP

MIAIUDIA eGFR Aacnany 3 Yeuiszanm
Tosiimmasianauaneafuathaiteshan sz
Fnthudszaing uaadliiuiimsguagie CKD
srofinaminznluediinazanladanlsaneus
aapweliannsoszaamadanlalddinluga
wsnszuntl 2556 wazil 2557 ahalshony dianm
iUl 2558 wuheaiingzasladanlsinening
ARBIUPINNITIQUARTI CKD Tvzanladon
@ aa

4. Tasaiisanswadamsiasundaslsale-
L%ﬂ%’qtﬁmlﬂgﬂmmszﬂzﬁ 5

MENLHNN logistic regression LiaNTaE-
F@eafi fianswadamsiiensidonlaaunanadiy
TsaladaSeseasi 5 gt Y 954 AUNGA
anuguaauasu 3 T wuhil 5 Tadedifianswadangn

agNNted A (p<0.05) laun 8¢ cholesterol, urine
microalbumin, urine protein wazAslae) ARBs
(mswﬁ 8)

MsNA 9 uaesdsuiisuanauana1aues
answathiudosiifinadonsiio CKD sy 5 wuh
nguenggithe CKD énd 40 T laifigfithe CKD ey
il 5 szEunulunguangeoud 41 Tauly drudhus
uifianuidssgeldun sv@u cholesterol gand 150
mg/dl TUseuldanludasnziv 100 mgszdl M3
wulds@uludaam:  wazmslilden ARBs dwsu

Snwlsaanuaulaniag

PN 4

A7
Adtingzan lodanlsanenu1ananI2gaaINIse

..a' LAl 491’ o d'
szaamatdonlovasgihelsalomasszezi 3 uas 4
%4 o =Y = g-” 1= =
oI tiumMsnsu 3 Uaauwed 2556-2558 laad
vangusadiivounuhmshnulelumwsinani
2556-2558 U laaA@ds SCr anad way eGFR
WaZuGadany wazanmsiensigihendans
P v P ¥

szeza) 3 1 wuhansogzaamsidanlalaadng

M15199 6 ma’imswﬁmwumm;hwawhm”'sLLﬂssjﬂ'sﬂTsﬂlmﬁia%”qﬁaﬁ] 2556-2558

ﬁ”‘l%’q‘l’@] df Mean square F P
SCr (mg/dl) 1.5, 1395.7 14.8 12.0 0.00
¢GFR (ml/min/1.73m?) 1.9, 1821.2 4411.9 79.7 0.00
FBS (mg/dl) 1.9, 975.7 2945.3 1.4 0.26
HbA1lc (3o8az) 1.8,178.9 15.1 7.8 0.00
Cholesterol (mg/dl) 1.8, 897.0 65068.2 33.1 0.00
TG (mg/dl) 2.0, 958.6 131402.7 13.3 0.00
LDL (mg/dl) 1.9, 922.1 446.3 0.6 0.53
Uric acid (mg/dl) 1.1, 6.8 0.8 0.1 0.79
SBP (mmHg) 1.8,1009.0 5663.6 12.6 0.00
DBP (mmHg) 1.9,1037.3 2936.1 16.4 0.00
BMI(kg/m>) 1.2, 677.3 687.5 2.7 0.09
Waist(cm) 1.9, 1059.9 737.4 2.7 0.07
ACEI(mg/year) 1.2, 22.7 4637.0 2.1 0.16
ARB(mg/year) 1.7, 63.8 7617.2 0.3 0.77
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M58 7 mamwu,mnGiwnaMw?’mﬂ‘sﬁiJwT‘mlmf’sa‘?’a weazagilanil 2556 a4l 2558

Variables Time Mean difference SE p 95%Cl

lower upper

SCr (mg/dl) 1 -0.2 0.0 0.00 -0.3 -0.1
2 0.1 0.1 0.86 -0.1 0.2

3 -0.2 0.0 0.00 -0.2 -0.1

eGFR (ml/min/1.73m%) 1 3.2 0.3 0.00 2.4 3.9
2 0.8 0.3 0.02 0.1 1.5

3 3.9 0.4 0.00 3.1 4.9

FBS (mg/dl) 1 -2.1 2.1 1.00 -9.3 5.1
2 -2.6 3.0 1.00 -9.8 4.9

3 -4.7 2.5 0.20 -10.8 1.4

HbAlc (50882) 1 0.6 0.2 0.02 0.1 1.1
2 0.1 0.2 1.00 -0.1 0.6

3 0.7 0.2 0.00 0.3 1.1

Cholesterol (mg/dl) 1 -3.0 2.9 0.88 -99.5 3.9
2 20.4 2.9 0.00 13.4 27.5

3 17.4 2.3 0.00 11.9 22.9

TG (mg/dl) 1 30.4 6.6 0.00 14.5 46.3
2 -5.4 6.3 1.00 -20.6 9.8

3 24.9 5.9 0.00 10.9 39.0

LDL (mg/dl) 1 -0.2 1.7 1.00 -4.3 3.9
2 1.7 1.8 1.00 -2.6 5.9

3 1.3 1.5 0.90 -1.9 5.0

Uric acid (mg/dl) 1 0.2 1.3 1.00 -4.2 4.7
2 -0.5 1.4 1.00 -5.1 4.1

3 -0.3 0.4 1.00 -1.7 1.1

SBP (mmHg) 1 1.3 1.3 1.00 -1.9 4.4
2 -5.8 1.3 0.00 -9.1 -2.7

3 -4.6 1.0 0.00 -7.1 -2.1

DBP (mmHg) 1 -3.8 0.8 0.00 -5.8 -1.9
2 -0.3 0.8 1.00 -2.2 1.7

3 -4.0 0.7 0.00 -5.7 -2.4

BMI(kg/m®) 1 -1.3 0.9 0.44 -3.5 0.9
2 1.7 0.9 0.17 -0.4 3.8

3 0.3 0.4 1.00 -0.5 1.2

Waist (cm) 1 -1.8 1.0 0.26 -4.2 0.7
2 2.2 1.0 0.09 -0.2 4.7

3 0.5 0.9 1.00 -1.9 2.8

ACEI (mg/year) 1 -2.5 4.9 1.00 -15.5 10.5
2 21.5 13.1 0.35 -12.8 55.8

3 19.0 14.1 0.59 -18.1 56.1

ARB (mg/year) 1 3.3 11.1 1.00 -24.5 31.1
2 -8.3 10.9 1.00 -35.5 18.9

3 -4.9 7.8 1.00 -24.4 14.5

anawme): 1 = U 2556-2557, 2 = U 2557-2557, 3 = U 2556-2558
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oo a 3 <

mani 8 JadeniiandwadamsnaraitiulsalaGasisse: 5 vasiihaifinauasiil 2558

s5v8¢dl 5 (yes/no) (N=954) Odd Ratio  SE. 2 p 95%CI
Age-group (<40/41-50/51-60/61-70/>70years) 1.5 0.2 3.7 0.00 1.2 1.9
FBS(mg/dl) (<70/70-130/>130mg/dl) 1.5 0.5 1.4 0.16 0.9 2.8
HbAlc (<7/>7%) 1.6 0.7 1.0 0.31 0.7 3.9
Cholesterol (<150/>150mg/dl) 2.2 0.6 3.0 0.00 1.3 3.8
TG (<150/>150mg/di) 1.2 0.3 0.4 0.73 0.7 1.8
LDL (<100/>100mg/di) 1.7 0.5 1.7 0.08 0.9 2.9
Uric acid (<7/>Tmg/dl) 0.7 0.4 -0.7 0.51 0.2 2.2
Hct (<33%/>33%) 0.6 0.2 -1.7 0.09 0.3 1.1
Hb (<11/>11g/dl) 0.7 0.2 -1.2 0.22 0.34 1.23
SBP (<130/>130mmHg) 1.1 0.3 0.2 0.82 0.6 1.9
DBP (<80/>80mmHg) 0.6 0.2 -1.7 0.09 0.3 1.1
BMI (<18/18—25/>25kg/m2) 0.9 0.2 -0.5 0.64 0.6 1.4
Waist (<80/80-90/>90cm) 0.9 0.3 -0.2 0.82 0.5 1.7
ACEI (yes/no) 1.5 0.6 1.2 0.22 0.8 3.1
ARBs (yes/no) 5.3 2.4 3.6 0.00 2.1 13.0
Urine micro-albumin (negative/>100mg/dl) 1.9 0.6 2.5 0.01 1.2 3.5
Urine protein (negative/trace/1+/2+/3+) 1.4 1.8 2.3 0.02 1.1 1.8

mani o TadeidinasacihalsalaGasisses 5 vafiheiifamuasuil 2558 (N=1,725)

s Odd Ratio Chi® P>ch’ 95% CI

nguae (V) <40 0.0 0.08 0.7 - -
41-50 1.0 - - - -

51-60 0.3 0.97 0.3 0.1 3.5

61-70 0.6 0.19 0.7 0.1 5.2

>70 0.6 0.30 0.6 0.1 4.5

526U cholesterol <150mg/dl 1.0 - - - -
>150mg/dl 2.2 9.61 0.0 1.3 3.8

Urine micro-albumin negative 1.0 - - - -
>100mg/dl 1.9 6.30 0.0 1.2 3.5

Urine protein negative 1.0 - - - -
trace 2.9 3.56 0.1 0.9 9.5

1+ 3.0 2.55 0.1 0.7 12.5

2+ 1.9 1.43 0.2 0.7 5.2

3+ 2.3 0.72 0.4 0.3 17.2

ARBs treatment yes 1.0 - - - -
no 5.3 15.88 0.00 2.1 13.1
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Abstract: A Study for Delaying Kidney Deterioration of Chronic Kidney Disease Patients of Khlongkhlung Hospital:

From Research to Practice

Vinai Leesmidt, M.D., Dip. Thai Board of Preventive Medicine, Ph.D.*; Suchanee Suwattanaruk, B.N.S.,
M.Ed.*; Suchanya Promnim, B.N.S.*; Supasit Pannarunothai, M.D., Ph.D.**

* Khlongkhlung Hospital Kampaeng Phet Province, Thailand; ** Centre for Health Equity Monitoring Foun-
dation, Phitsanulok Province, Thailand

Journal of Health Science 2017;26:111-24.

The objectives of this study were to assess the outcomes of the implementation of chronic kidney
disease (CKD) clinic of Khlong Khlung Hospital after becoming a routine service since 2013; and to
identify factors associated with the change of CKD patients to stage 5 despite being taken care by the
effective services. Study population were patients with CKD stages 3 and 4 who attended the Khlongkhlung
Hospital kidney clinic during 2013-2015, of whom the annual total number was 1,270, 1,444 and
1,752 cases, respectively. There were 954 cases who were followed up continuously for 3 years. There
were 6 services provided by the kidney clinic which included CKD screening, service system setting,
setting of service provision by a multidisciplinary team, laboratory schedule setting and data recording. The
assessment waas performed by analyzing 18 essential variables including age, sex, Scr, eGFR, FBS,
HbAlc, cholesterol, TG, LDL, uic acid, Hct, Hb, SBP, DBP, BMI, waist and amount of angiotensin-
converting enzyme inhibitors (ACEI) and angiotensin-receptor blockers (ARBs). Data were analyzed by
using both descriptive and analytical statistics including repeated ANOV A logistic regression for assessing
the outcomes. It was found that the kidney clinic of Khlong Khlung Hospital could significantly reduce the
deterioration of renal function, resulting in the slow decline of eGFR (less than 4 ml/min/1.73m?) after
2 years. In addition, the patients were able to control their blood sugar and lipid more effectively despite
the severity of their blood pressure and BMI. The stability of stages 3 and 4 exceeded 70%. The percent-
age of patients with rapid eGFR declination (greater than 1 ml/min/1.73m?/month) had a tendency to
slow down. There were 5 factors significantly influencing the renal deterioration to become CKD stage 5:

age, cholesterol, urine microalbumin, urine protein and ARBs treatment (p<0.05).

Key words: chronic kidney disease, multidisciplinary team, kidney deterioration, Khlong Khlung Hospital
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