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Factor association for changing stage in Chronic Kidney Disease, Chaiya Hospital, Surat-Thani .
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Abstract

This observation-retrospective study have the objective for
analyze the risk factors for changing stage in CKD stage 3-5 (eGFR
<60 ml/min/1.73 sq.m. by CKD EPI equation) of Chaiya Hospital
during 2015 to 2018.By the sample collection from the CKD patients
stage 3-5 were not received renal replacement therapy prior to study
from 1 January 2015 to 31 december 2018, The number of case
are all the patients that can passed inclusion and exclusion criteria.
Data collection method from the electronic database and medical
records of CKD clinic of Chaiya Hospital then fill in the Research
Record Form.The basic data, continuous variables and categorized
variables data are analyzed and presented in Mean £ SD and the
percentage of the relationship between CKD covariates risk factor
and progression of renal disease were evaluated by using Pearson
correlation and multiple regression analysis.

Result of the study, from total N=213 cases, We have
CKD stage3 133 cases (62.44%), CKD stage 4 60 cases (28.17%)
and CKD stage5 20 cases (9.39%). Pearson correlation analysis
between covariates risk factor and progression of renal failure found
that ; age, body mass index (BMI), diastolic pressure level (DBP),
Serum uric level, Low density lipoprotein cholesterol (LDL),
Triglyceride level, High density lipoprotein cholesterol (HDL) were
not association with the glomerular filtration rate (GFR) declination
but systolic blood pressure (SBP), fasting blood glucose (FBS),
Hemoglobin A1C levels are significant negatively correlated with
glomerular filtration rate (GFR). (r=-.173, p=.012) (r=-.171, p=.012)
(r =-.253, p=.000) and hematocrit (Hct) levels have a significant
positive correlation with renal filtration rate. (r = .223, p = .001).

And the study was analyzed by using Multiple Regression Analysis.
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It was found that hematocrit was positively correlated with CKD
progression. HbA1C and SBP were negatively correlated with CKD
progression by statistically significant. Finally we got unstandardized
regression equation to predict glomerular fitration rate as eGFR
=49.333-2.181 (A1C) +. 809 (Hct) -. 221 (SBP) and standardized
regression equation as eGFR = -.261(A1C)+.245(Hct)-.180(SBP)
This research suggest that CKD patients should be screening
of high blood pressure and controlling hypertension from the
beginning.Control the accumulated sugar level (HbA1C) and
treat patients with anemia by the standard recommendation from
Thai Kidney Disease Association. This study has some limitations,
firstly Is a retrospective study,the second is a short-term study of

about 6 months.
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amiAseAnmdanadiaunds (Observation-retrospective study) Aaifilinquszasdifeninmziilade
Fwnanswaeusreslselanng Geurey 3-5 20451198 CKD AATN tsanenunalaen a.ganunianil svudng
1l 2558 - 2561 nguate ldun fulaalsnlnidesszaz 3 - 5 (eGFR<60 wa./unft /1.73 ms.al. Tne CKD EPI
equation) Aifislall&sunstinTanaunulawazidniunisinely CKD aafn Tsanenunalaen Ry
Ful 1 unsmn 2558 9 31 SurnAN 2561 ARNOIT inclusion WA exclusion criteria wavaa Tagiinas
Wiusausandeyaaingudeyadidnnsetinduaziagszideulszasiagilen CKD clinic 2edlssnenunalaen
Haunasll 2558 - 2561 wAdsausINdayaluLLILTWAN Tmm%’@gaﬁuﬁmﬁ’mﬁ wazvikaziaue luguuy
Mean + SD uazienas daupruduiusszminaiandsuazaaufanihaedsalnneieslsiulneld
Pearson correlation WLaz Multiple regression analysis

m@mﬁﬁﬂwudﬁ;ﬁﬂqmiiﬂimg@%’wwz 3 - 5 Meuinmut inclusion WAz exclusion criteria WaaA
213 318 fismanndenlaszdy 3 (CKD stage3d) 133 78 (5ee1az 62.44), 356U 4 (CKD staged) 60 518
(%etaz 28.17) uazladenssdu 5 (CKD stages) 20 918 (Feeaz 9.39). NANMTAATIZRANANTLE
Inel Pearson correlation ﬁézudwﬂfﬁﬂﬁmiﬁéﬁmzﬁumimmmmvl,mm@ﬂfmvl,mrmf‘;ﬁw:ﬂz 3 -5 wud
818, ftinaanie (BMI), seauadnnsulanealnan (DBP), s¥@u Serum uric, 35611 Low density lipoprotein
cholesterol (LDL), 2@ Triglyceride,s¥#u High density lipoprotein cholesterol (HDL) Tdfmauduiusiu
szAUNTNIRdTndls uazIzALANNAUTATAAN (SBP), 126U Fasting Blood glucose (FBS), $611 Hemoglobin
A1C Hpnuduiusnisauiusssunisnsesaadla (r =-.173, p=.012) (r =-.171,p=.012) (r =-.253, p=.000)
@U3E Hematocrit (Het) HAnNduiusn1auaniuszsiunisnsesaedta (r =.223,0=.001). wasziine 14
Multiple Regression Analysis WU31 Hematocrit HANNANAUSNILaniuAIN1INTasredln (eGFR) dau
HbA1C waz SBP dmanudniiusnisauiuainisnsesaedlnetfiudidnymieada laaunislugdaziuu
AuifleAInpzuERIIN1enIastedlmidu eGFR = 49.333-2.181(A1C)+.809(Het)-.221(SBP) kazanniligy
muuummﬁmtﬂu eGFR = -.261(A1C)+.245(Hct)-.180(SBP).
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Tmiméfa?\‘i (Chronic Kidney Disease, CKD)
Lﬂuﬂtymmqmmimmﬁzﬁwﬁ’ryi:ﬁu‘ll@ﬂ 39
dszinalne Huuoldudiauasfidedinainlsn
lnmnadesufintuasnedna %@ﬁqagluﬂeﬁu‘lmm
Taragefidugilassasianisdndanisinmsndy
Faeiunisinmednsieiies anseues WHO
waz National Kidney Foundation 2017 w41 Jadl
A, 2548 TEAeTART9 58 Aruawiialan’ efien
1daneszantluniswanlauaznisignenalaaglu
H993TU9N9 35,000 WigeTyanigie 100,000 wFesy
anigiediae 1 AW’ anseeuzeslszinalney
Aninsumandssiuganiusienng (adat) Jgos
VLﬁmeL%fa%’mwirﬁ’fnmnwﬁﬂﬂixﬁuzgmmwLLviqmﬁ
A9 36,768 AU Thutlszanas 2560 Uszindlne
@eenldanasuilszunns 7,529,235,300 uan lu
m@i”nméﬂqﬂmmudﬁ3 AINN9ANEITBY Wei
Zheng wazAnzdl 2016 TUANAY 2,426 AL WL
ﬁﬂ’%’m?ﬁlm Cardiovascular metabolic risk factors
‘1%@@’1?;4 dmin wazseulen szdUinAaluden
(FPG), A3eAil (Cr), lipoprotein-cholesterol
(HDL-C), matadLpagaasad (TC), triglyceride (TG),
ANNNAUsystolic WazAINAU diastolic d9nasa
NN70AANTB9IZAL eGFR aeneltadrAtynieads’
WAZAINNNIANHIUDY Takumi Yoshida LATADLY
71 2002 - 2007 luAnldlsnladuau 485 e B
Risk Factors for Progression in Patients with
Early-stage Chronic Kidney Disease W91 BMI fsn
N1 20, Proteinuria, mizguw'?:, TanAausuladin
g9 wazAn HDL fisn danasanis progression 184
TAneiszeizBud (early-stage CKD)® waznsilasiu
nndentedlafinfigaludilan Ae nieflasiulu
prasulafingsluszad 1° 4agaa1n NHANES I

study (1988 - 1994, n = 19,215) flushuinlsaladinans

[flutladei@esduiu CKD wumnduiuseting
Aeillasreudnealulnadiusi (Hb) AuszAUAIN
Andnfvedla fedugunaulselauwislszmelng
aglaldAuuzindmiunisguaniazlatinanalu
filelsnlaisefneumstindanaumdlaitenaues
5261 Hemoglobin # 10 - 11 g/dl.” du§unnsinm
auldlaane 3e5aluilsrmalnasnsans Bio Med
Central (BMC) Nephrology, a multicenter nation
wide study in Thailand RAANWT 2017 Kn1sANEA
cross sectional study Lﬁ'mﬁ‘i_l CKD Tuauldlsananu
ﬁui@ﬁm@;qmﬂﬁqﬂa‘mmim U 28,770 AU
wupNgNEeInIzunIndauainisaialanas
naanReniniuasas 10.5 (Ispnaaniaaniialasy
faaaz 5, lsaldwdenanasiudesas 3.9, lanne
Saeay 1.7 wazsialalsulnaauay (AF) fasay 1.2)
Fa CKD (flutladeAessianisinniazunsnden
wantlaes odd ratio 7 1.4 @ CKD stage 3
WAz 1.9 415U CKD stage 4 - 5° Wazann NN3ANE
mqm;ﬂLmzﬁ@ﬁﬂﬁﬁuﬁuﬁ“ﬁumﬂﬁmimmé@%\ﬂ
svasdt 3 - 5 lulsewenunamsznisfiana Saudn
quas1e1%° IneinnnsAnudeyafaundslug
ﬁuﬁuu‘?‘mﬂuLLmunéﬂwu@ﬂ W.A. 2553 - 2557
Tugilaediuau 71,736 518 WUl fladu i fuviug
funisialaanadess Tdud wa eng Wi
pusulatings Tsavialanazuaeniaan Tatinana
9T wazlsafia daulunaléfinantsdinmaany
fuiufsruineladafnassiusziunnuidanmisle
m@qsiﬂqmmmmmﬁm%m 199NELATIURNANT
qau et 2554 Tudilaenunmany 514 au wudn
fadeifinanuduiugednefitudAysenisides
104l Aa sxALTAAlLAen (FBS) sLFUTNAA
eaeluden (A1C) szaznistlaenfuuinany
1N 5 T szAuanusulaiin seauladuluben
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WaAnmuazdinsziilagafiounanig
wWsuszeslanlannaitesorey 3-5 293E1la8 CKD
patin Tsanenunaloen damdngaugfontl szudng
1 2558 - 2561

se eI EN159a8

nsdnmilifunisinendexadounds
(retrospective study) Iagvinn193LAs1zideya
angudeya Sidnnselinduaziagsideutlszan
e CKD clinic 9a9lsenanuialaen daudn
qaunieil %uﬂu‘mwmmmmummm 60 LFieN
Wefnuntladed duiusiuniaiinlnineies
32812 3 - 5 (eGFR<60 WA /unfl 1.73 ma.a. Tagl
CKD EPI equation) m@qéﬁlm FUUTNN7IULELN
193059 (NCD clinic) 32dN9TUT 1 UnIAN WAL
2558 - 31 FumAN W.A. 2561 NdengNINNIse
Winfiu 18 T RENunaut inclusion WAy exclusion
criteria T4 (213 aw). Inaifiudeya baseline
data WAY Follow-up data @1n medical charts e
electronic data record (HOSxP) LLﬁfJi'J‘meﬁ‘ﬂNm@
Tuwuuiiuin (Record Form) f“mm:ﬁﬁmﬂ@ﬁqiﬂ
pneianAEanssdun (Descriptive Statistics) Téwn
MUANULAIANNE Feeias AleRtLazdrTieaLy
MU drupndusiugszdneutlsuazany
Frantihaedsnlanne(es uazaunisg predicted
eGFR Usziiiulnaingld Pearson correlation Wa

Multiple Regression Analysis

ANNHANBLAZASUBTTHINUINE

I
¥

X

' o

38 HENUN19FUTRIANNANILNITNNNT
asaassunisdqelunyee d11ineuansnsige
Saingegfarilasdl STPHO2019-008 avsTf
Fufl 27 fuan 2562

NANI5AE

analal

Y = | %
dayanugiudszanndunArasesas

49

B¢
e

61.5 (131 AW) tWANGS FaEaz 38.5 (82 AL) mqm’ﬁlﬂ
atffi 74 U Tnaffasdaulug) (Sesuaz 87.3) flan
annn 60 Tyl ;ﬁﬂ%mfau‘lmy@gslm:ﬁuﬁ’mﬁn
Auftedausziy 17 BMIndAeet 23,81, Mlantazsn
Favanasmusulalinganiic¥ensy 91.1 uay
sosaannilulsanmauiasas 43.7 wuiinaslden
dszanluszazioannialu 5 T 1y NSAID uaz ACEI
ARB 71 18.3 wazfanaz 27.7 mudnd filagunn
infaaz 60 liguyv doulunguiiquipiiden
neguiadtet 3.9 7
ﬁmﬂ@ﬁﬂwm:ﬁuﬁmwwﬁmﬂﬁﬁﬁmi
WUIEAL FBS m‘?iﬁ@ﬁ' 122.58 mg/dl 2L HbA1C
L@?]Iﬁmﬁ 6.36, svALANALSerum uric acid 5.74
mg/d|,¢h|,m‘w"a |_DL121.17mg/d|,¢im‘rZ‘im HDL 48.18
mg/dl, ﬁ’]szﬁlﬁ TG 139.97 mg/dl, Hematocrit (HCT)
\nduagfifenas 35.86, fifnsniadeslnszdy 3
(CKD stage3) 133 9l (¥oaiaz 62.44), 926 4 (CKD
staged) 60 311 (Faraz 28.17) waglmidensziy 5
(CKD stage5) 20 918 (5a81229.39), ARALERM
Ansn904104lA (eGFR) mauEunisAnmIll 2558
@gj‘ﬁ 43.31 WAYENIIN1INIDIURILH (eGFR) \Ae
wasAnRNsS N ussazoan 2- 31 @gﬁﬁ' otny

33.99 F9TeavRen A7 1 LAY 2
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A5 1 AununazFerarresdilaelealnizefiszas 3 - 5 AuunsINAMANEUEAIUYAAA

AANEULAIULAAR U saeay
LWA
78l 131 61.5
TN 82 38.5
a1g (1)
40 - 49 7 3.3
50 - 59 20 9.4
60 Tl 186 87.3
Mean = 74.62, SD = 11.72, Min = 44, Max = 96
ATUNIANE
NaN (<18) 17 8.0
Sty (18.0-22.9) 74 34.7
fauantiag (23.0-24.9) 41 19.2
fAUTEAL 1 (25.0-29.9) 63 29.6
fauszAL 2 (>30) 17 8.0
Mean = 23.81, SD = 4.38, Min = 12.90, Max = 38.20
ﬂ’]‘ig‘l_l‘]_‘!ﬁ%i
(UGN 132 62.0
AUAALGL 81 38.0
Mean (smoke-year) = 3.89, SD = 5.43, Min = 0, Max = 20
Tsnilszanmn
LYY 93 43.7
ANAUIATNGS 194 91.1
Wit 32 15.0
fnlule 6 2.8
RIC Cr
ACEI/ARB 59 27.7
NSAIDS 39 18.3
‘a‘SﬁUﬂ'éﬁNLﬁﬂNﬂ’Nhﬂ
7261 3 (CKD stage3) 133 62.44
726U 4 (CKD stage4) 60 28.17

726U 5 (CKD stage5) 20 9.39
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(Baseline laboratory data and Blood pressure, N = 213)

NANITA5IA ALaAE dqul,ﬁmmummgﬁu r-iw‘l;’lq‘ﬂ AGIER
SBP 137.64 15.066 100.00 196.00
DBP 74.18 11.257 44.00 104.00
FBS 122.58 45.425 63.00 331.00
A1C 6.36 2.222 4.00 13.80
Serum uric acid 5.74 1.949 3.40 13.00
LDL 12117 51.713 52.00 558.00
TG 139.97 77.543 30.00 582.00
HDL 48.18 13.523 9.00 114.00
Hematocrit 35.86 5.63067 16.00 48.00
GFR1 (first data) 43.31 17.144 10.95 108.00

GFR2 (M&9RaANNINA91 2 T) 33.99 18.588 3.14 100.00
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AN BNANET] 2558 TinnnsRiamuHadnETIRaTU Iz znangesaaaTldnll widn
filaadeaay 67.60 (144 318) fiAndmaniansasaadlafingias uas Stz 32.40 (69 3181) HEMIINNTNTBIVD
InfirauauAtusrazaedlsn LAWY outcome msﬁwimﬁm%umn%mﬁ 25 18 (FRuaz11.74), dungny
209R9NNT} 9 78 (Fosiay 4.23). naedinfaeanmnlac 2 9 (Fesas 0.94) waziduinenialaiudundu 1

318 (5a8180.47) Fasaaziaanlumnnsen 3

¥
=

AN 3 ANUIULALSRLATURINAANSNNTRARININATLLUT W.A. 2560 - 2561 (N=213)

NAAWSNITAAANN AU fasaz
eGFR Atuawitlaeszeslanln 69 32.40
eGFR anasan/asuszazlsale 144 67.60
Bedam 2 0.94
wanlm (Dialysis) 25 11.74
Sungne (Stroke) 9 04.23
Wuidaadalapudunau (MI) 1 00.47

HANNIIATIZANNANRUSIAY Pearson correlation senanatladafngss iU syALNITNIasaadln
veagielaanaiieseeras 3-5 1 CKD clinic Taanaunalaen 4.49119)§7HL 2558-2561 Wudn a1/ laiAN
Fuus 71U srAunnTnTearedta (r=.069, p = .317)

satiunanie (BMI) Tdlpanuduiug du susunisnsesresla (r=.052, p = .452)

sTAUANNAUTAIAAN (SBP) NANNANNUSN9AL AU sviUN1sNTaredln (r =-.173, p=.012)

srAuANNAULALEATAAN (DBP)IUNAMNANNUS AU s2AUN1InTesaedls (r=-.045, p = .512)

A1 Fasting Blood glucose (FBS) AAudNWusn19aL fiu s2Aun1snsesaestn (r=-.171, p=.012)

72AU Hemoglobin A1C JAnudNwUsnIeaL fiu sesuninsesaealn (r =-.253, p=.000)

s¥mu Serum uric acid ldRANNANRLE TU svAunnTnIeareeln (r=-.082, p = .231)

s2AU Low density lipoprotein cholesterol (LDL) ldfAnu&nius iU seAun1snsesasla (r=-.051,
b= .461)

s2Au Triglyceride TR AMNANALS U szALN1TNTR92041R (r=-.126,p=.066)

AU High density lipoprotein cholesterol (HDL) TdfAMN&NRUS AU szAunisnsesaesln (r=.125,
b = .069)

s¥MU Hematocrit (Het) HAMNENAUsnI9uan AU svdunisnseaeadta (r=.223,0=.001) FARNIT 4
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A9 4 ANNANTUETENINAILTNLFNFNe 1L eGFR

ANSINNTNSRIURILA (eGFR)
{laqaAndss .
AANUSEANBANANNUS (1) P-value
2] .069 317
BMI .052 452
SBP - 173" .012
DBP -.045 512
FBS =171 .012
A1C -.253** .000
Serum uric acid -.082 231
LDL -.051 461
TG -.126 .066
HDL 125 .069
Hct 223* .001

** Correlation is significant at the 0.01
*. Correlation is significant at the 0.05

wazaInNNsANEIANANRUSIEnIsaulasiu Aa ag we Taptlszansda (wmau mudulatings
BT Tia e ), mizguw?', n7kdenUsyansia (NSAID, ACEIARB luszaizinan 5 1) BMI, SBP, DBP, A1C,
serum uric acid, LDL, TG, HDL, Hematocrit fiufaulsniuAadnanisnsasaaslanasmnniunisneiily
szaznavieiuNInnd 2 U Sinsneif Tneld Multiple Regression Analysis innsuilassiauilsienninin
\usauilsvu (Dummy variable ) WAMRWINNNTALATIZININANBNLIN Hematocrit HANANRUENLAN

[ v o o o '

fuAINITNTR9129LA (eGFR) 491 HDATC LAY SBP HAnuduiusnisauiuAinisnseeaadln (eGFR) aging

HiladAnyn9ads dousoutlsauliiaonduiusselaninasedinimnseaedls (eGFR) Aauanalu
A13799 5

ANS19N 5 N193AZANIDADesNeNENIIERIIN19NIB4T89 LA (eGFR) ansiawilsfv HbA1C, Hematocrit

WAL Systolic blood pressure

Aauils B be t p
A1C -2.181 -.261 -4.087 .000
Het 809 245 3.837 .000
SBP -221 -180 2.814 .005
AR 49.338 3.723
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#R91N19N7049284L R (eGFR) NAMNANAUENI9AL
iU HLA1C, NNUANTL Hematocrit Lay NNaLny
Systolic blood pressure Tag 1261 HDA1C @11190

4

wensnidnaniansesaesle (eGFR)lAgeanLay

filednAynnaadaniszsu<.001lnefliinduds=ans
nisanneslugAziuumy (B) wazAndulsz@nanng
amneslugtlazuuunnggy (be) 1u 2,181 uaz
- 261 ANAIAL TR9ANLTIY

92AU Hematocrit @1N190NUINIIARN
N19N9999249 1 (eGFR)”lé’ﬁi:ﬁuﬁmﬁﬁﬁcymmﬁﬁ
< 001 InaflAnduilsz@nanisnaneslugtlnziu
Au (B) Lmeﬁuﬂizﬁwfﬂﬁinma@a‘lugﬂmuuu
NM3g(be) LU 809 LAz 245 MNATFL

d9UszAU Systolic blood pressure 811190
Nen9alemIIN13nse9189le (eGFR) ”lé’fiﬂmﬂm‘ﬁ
syAUTRdNFTynneata 005 TnefiAndulsz@ninig
nanesluglazuuusiy (B) LazANduLlszANnanng
annetlugtazuuuninggiu (be) i -.221 uag
-180 ANATAL, IFANNNINENNTIERIINTTNTAY
210915 (eGFR) luglazuuuwmuiilu eGFR = 49.333-
2.181(A1C)+.809 (Hct) -.221 (SBP) LAZANNIT b
FUAZUUUNIATFIU AR eGFR = -261 (A1C)+.245
(Hct)-.180(SBP)

andsana

AANHUETDlaaInguAnetng wWuga
gilhaniflulsalaonaizefscas 3 - 5 Wunwatng
61.5% (131 AL) INAYTJN 38.5% (82 AL) B1ELaRAt

|
V=

ag#1 74 T Inailaadaulug) (87.3 %) Hanguinndd
60 Tl nanadneluaisinenadesinnuise
999RainerDising6 WU IWAT18NNTAAA
agaraEalunisinaueesls waznnzunanden
ﬁLLﬂﬂdﬁLWﬂmﬁa@ﬂNﬁm@u Lmzmgﬁ'mﬁumm@
Elﬁ’lmwmﬂ%wmxLﬁmﬁﬁmmimmimﬁﬂwmm

A o a aa 1 o
LADALACARNIIATIADENNTALRL

anHANsAAziTadeinuneanisiaey
szuzlsnlannadessay 3 - 5 2895198 CKD
Aan Tsanenunalaen nan1satAT iR NANALE
a8l Pearson correlation s¥mansiladeAngss nu
szAunisnsastedlazesdilaglanne Se¥eszez3-5
WUIN

- B8, fatinaanig (BMI), s¥AUANNAL
lawealnan (DBP), s¥6U Serum uric, 3v6U Low
density lipoprotein cholesterol (LDL), 3¢#1 Triglyceride,
7¢A1 High density lipoprotein cholesterol (HDL)
TNANANRUS (U szAunnsnIasTeln

- STAUANMNAUTALRAN (SBP), 961l Fasting
Blood glucose (FBS) 761 Hemoglobin A1C Hmau
AuRusN9aL AU sydunInIeeaedala (r = -.173,
p=.012) (r =-.171, p=.012) (r =-.253, p=.000)

- 3¥61U Hematocrit (Het) RAansdniusnig
1qn AU F2AUNNINIRNTed A (1 =.223, p=.001)

waziiledimszilngld Multiple Regression
Analysis WU91 Hematocrit HANNANRUENIaLan
AUAIN1INIDIUD9LA (eGFR) A71 HDA1C Wway SBP
AAuduiusnieauiuAINITnNIeaTestnee19d
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