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Abstract

This randomized controlled trial research aimed to examine the effects of a pharmaceutical
care on both clinical and process outcomes in patients with stage 3 or 4 chronic kidney disease. The
study was carried out between November 2021 and July 2022. A total of 124 patients were enrolled
and separated to intervention group (Structure Care, N = 62) and control group (Usual Care, N = 62).
The intervention program (case management program) consisted of finding drug-related problems,
adjusting dosage, conducting patient's education, using a referring system for multidisciplinary teams.
The outcomes were measured as clinical outcomes (blood pressure and renal function test) and
process outcomes (quality of life, knowledge score, compliance, identifying and resolving drug-
related problems). Paired t-test and Independent t-test were used to compare before/ after
intervention of each group and compare between groups. Wilcoxon-signed ranks test was used in
non-normal distribution data.

The study showed that the average age of patients was 67 years old; 59.68% were males.
Most patients had stage 3a or 3b renal failure. For clinical outcomes, the renal function (eGFR) had
been significantly improved in intervention group compared to control group (p<0.05). There was
no difference in the Serum Creatinine (SCr) between groups. However, the SCr in the intervention
group was decreased while significantly increased in control group in the end of intervention
(p <0.05), reflecting lower renal function. Additionally, in process outcomes (medication and disease
knowledge, adherence, and quality of life) were significantly improved in intervention group
(p<0.001) and showed higher rates in detecting and solving medication problems compared to the
control group.

Therefore, the pharmaceutical care by using case management can constitute an effective
process to slow the deterioration rate of kidney function in patients with chronic kidney disease.
Patients can improve their knowledge on kidney disease and decrease drug-related problems, which
is likely to slow the deterioration of the kidney function and improve clinical outcomes.

Keywords: Chronic Kidney Disease, Pharmaceutical Care, Case Management
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LNF
18 35 (56.45) 39 (62.90) 0.464°
‘mﬁﬁ 27 (43.55) 23 (37.10)
mqtaﬁ&l (‘T‘J + SD) 68.27 + 9.96 67.31 + 8.17 0.555b
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SCIN

€261938

T ——T—— -

NYUAIUAN NAUNARDY

Fouanaly . ” . ” p-value
“ UIUAU (3288aY) UIUAY (F28aY)
AsANY
snUszaudng 5(8.07) 3 (4.84) 0.694°
Uszaufnw 15 (24.19) 21 (33.87)
dseuAnwInouA 13 (20.97) 12 (19.35)
dspufnwmaulany 25 (40.32) 24 (38.71)
USeyes 4 (6.45) 2(3.23)
21N 0.367°
Fu919 16 (25.81) 22 (35.48)
FUSINI/UTEN 8 (12.90) 4 (6.45)
Ay 6 (9.68) 3 (4.84)
Wit 23 (37.10) 19 (30.65)
WYATNT 9(14.51) 14 (22.58)
eGFR (mU/min/1.73m?)
40 - 59 (szuy 3a) 28 (45.17) 31 (50.00) 0.436°
30 - 44 (s¥ve 3b) 25 (40.32) 25 (40.32)
15 - 29 (sxee 4) 9 (14.51) 6 (9.68)

3chi-Square, PIndependent t- test

91091579 1 WU dUrenqunaaeiidiuau 62 au Jurediulugidumarie dogwidu (M=
67.31, SD=8.17 ¥) fhednlngjuszneuendniuing (fevay 35.48) uasiiszozvaslsalnogluszesi 3a
uaz 3b ($oway 50.00 uax 40.32) Ineteyaialuvesia 2 ndu lifinrmuandisiuegreddoddymaada
(p>0.05)

2. Wadwsn1anddn

A1319 2 N1silFeuiisuanIsvuvedlaeie wavssduaadeniieodlunnislunisusuianig
AN TTUTENINNGUAIUANLALNGNARDY

nauAuAL (n = 62) ngunAas (n = 62)
daya Visit 1 Visit 3 Visit 1 Visit 3 p-value
M SD M SD M SD M SD
SCr (me/dl) 1.54 0.41 1.67 0.51° 1.57 0.46 1.50 0.45 .048
GFR (CKD-EPI) 43.03 11.34 39.77 12.66% 43.89 11.13 45.88 11.98° .007
SBP (mmHg) 140.55 17.21 136.92 14.26 138.31 14.68 136.92 12.84 712
DBP (mmHg) 75.05 10.59 74.02 11.35 74.11 9.99 73.61 10.71 839
FBS*(mg/d) 161.76 64.01 146.22 41.09 169.32 64.71 13329  24.89° 584
HbA1c" (%) 8.70 2.26 8.11 1.46 7.80 3.32 7.50 2.33 229

aFguiiiguiuneulinisuiuna (Visitl) 19adid Paired t-test
Wiguieunaulvinisuiuna (Visitl) sevdnenguaiuny wagngunaaasldadia Independent t-test
< Wisuisununeuliinisuduna 14aha Wilcoxon Signed Rank test

91NM1519 2 MsTeuiisuAnsinnuveddaedes wuanade SCrlunqualvnudaiuduile
Augan1sAnwituieniu eGFR Afldranasdloneuiisuiugasusiu Juandiudanisvhauresdaue
aslunquaduau lumapssiutuiungunaaesnien eGFR Wiinduegelideddny aendinisiinisuiuia
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Mandunssu Visit 7 3 wWisuiieudu Visit # 1 egafideddnisadfionn M=1.54, SD=0.41 1Ju M=1.67,
SD=0.51 mg/d\) (p=0.048) daurads eGFR lunguauau flranas iewUSsuiiiu Visit 7 1 uag Visit 1
3 upnAeiueg1ilvud A EDA 910 (M=43.03, SD=11.34 1Ju M=39.77, SD=12.66 ml/min/1.73m?
(p=0.007) mssfudrufuaad svesng unaaosiinuinfanadofiuduain M=43.89, sD=11.13 Ju
M=045.88, SD=11.98 ml/min/1.73m? (p=0.049) IneiileFsuifiuszwinsnguaunuuazngunaassly
Visit 1 ffu Visit 3 nuidamuusnsnstuegnaditeddynsadnvisesu .05

3. NaanSIUNIAUAR Y

M54 3 AUAMNATN ATLULAINS warAusaiiatunisiden Wisufsusenin 2 nau lnewIeuiiey
AoukaEnaINITNITUTUIaMANdunTIY

nguAUAY (n = 62) ng§unaass (n = 62)
%’ayja Visit 1 Visit 3 Visit 1 Visit 3 p-value
M SD M SD M SD M SD
EQ-5D - 5L 0.65 0.09 0.66 0.09 0.66 0.08 0.82 0.06 .001
EQ - VAS 71.45 6.86 71.05 8.00 71.13 7.04 78.47 6.25 .001
ﬂxLLuummi 529 0.95 552 0.81 5.16 0.87 7.60 1.00 .001
MAST 60.40 6.56 62.86 3.29 61.29 7.24 85.85 4.00 .001
Pill Count 56.31 8.68 56.90 553 55.40 9.06 78.42 7.72 .001

M1319 4 AN AzkuuANS wasanusmdalun1slde wWisuieunelungy laewseuieu
AOUKALMAINTTINITUTUIANINEUNTTY

nguAUAY (n = 62) ngunAaes (n = 62)
doya Visit 1 Visit 3 p-value Visit 1 Visit 3 p-value
M SD M SD M SD M SD
EQ-5D- 5L 0.65 0.09 0.66 0.09 0.71 0.66 0.08 0.82 0.06 .001
EQ - VAS 7145 686 7105 800 0.87 71.13 7.04 78.47 6.25 001
ﬂzu,uummﬁ 5.29 0.95 5.52 0.81 0.43 5.16 0.87 7.60 1.00 .001
MAST 60.40 656 6286  3.29 0.04 61.29 7.24 85.85 4.00 001
Pill Count 56.31 8.68 56.90 5.53 0.95 55.40 9.06 78.42 7.72 .001

91091519 3 Uaz 4 HadwsiSosnnnmIinueadthe wui ngumaasdiseiununndinileinig
Yasheiia 2 38 Ao uuuTa EQ-5D-5L waz EQ-VAS T Visit 7l 3 (M=0.81, SD=0.06 uaz M=78.47, SD=6.25)
Ay Wisuileuranun ndiniunaunslnIsUSUIaMaLndsnIsunUd naunaaeanienddlasunis
U'%mamaLﬂé’%ﬂiﬁuﬁizﬁummmw%’immﬂ'jwriaumslﬁ%’umsu%mamqmé’mﬂsimaﬂwaﬁﬁyﬁwﬁ’mmaaﬁﬁ1'7i
591U .001 ey L:uaquEJUmammmwmmvmNﬂa:umumu,a NANYAREIMEVAIALANTSANYINYTY
ﬂawmaaqmmmwmmwmwuu,mﬂGmfmﬂﬂa:,mmaaqammuamﬂmmaaam .001

nadwsiFesanudidodlsn sruaznisufoRcn Weduganisinwmuiiazuuum wiveandunaaes
Widuan 5.16 (SD=0.87) tu 7.60 (SD=1.00) egnafitudndymsadndisedu 001 lurnifinguaiuauen
AZLUUAINS ikansineiuag el dudAynisadAseninanouiazndinishinisusvianandunssy
LﬁaL"LJ‘%EJ‘ULﬁsfumLLuummiideﬂdmmUﬂuLLazﬂfcjwmaaamwé’q?;uqmmiﬁﬂmwudw nauNAaLl
Anufifissnnduuandnsannguvaaesesteideddymeafntissdu 001

HansUssiiuausielumsldenlaglduuuin MAST nui dihenguveaassiiseduainusiuile
Tun1sldeniiuduegefidoddynisadfann Visit 1 TS Visit 3wy 61.29 (SD=7.24) \Ju 85.85

Qad

(SD=4.00) wag3d Pill Count ‘W‘U’J’]iuG]‘Uﬂ’JWiJi’J@JﬁJ@‘UENﬂalI‘Vl(ﬂa@ﬂLWN?JUEJEJN@JUEJﬁ’]ﬂZUV]'NﬁﬂG]V]i%ﬂ‘U .05
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971 Visit 1 108 Visit 3 wi1dy 55.40 (5D=9.06) 1iu 78.42 (sD=7.72) WlewFsuifisusziuurusisiioly
nsldensgwinnguauauiagngunaaesnendsduaanisinvinuin nqunasesiausauiielunislden
dinnFuunndnsnnnguanuauegeiteddymneadiafisedu 001 uastymmdnlunislilfeudaniie
Tunsldenvesgitheris 2 nquite msdusuussmuen wardutsemulsignisnisumsen

A1519 5 Jeynannnnslaen (DRPs)

DRPs NEuAILAL (n = 62) naunaass (n = 62)
(Guautanainnsiden) Visit 1 Visit 3 Visit 1 Visit 3

msldlesuenfiunmeds 12 9 a5 35
msdenldeniildianza i 1 12 6
msldlesuendiauenslasu 2 2 11 3
pIMshfieUsyasAanen 2 1 8 7
msldenvuasiniinssne 1 1 7 3
msldermmnafiunniauly 0 0 5 3
mslesueilifidaudd 1 1 1 0
n3inUfAsesEnIneiuLesen 0 0 1 0

191514 5 eadndidestymainnislden WewasAunisfinu wuddymitwuinnas feaeandu
Aemsluilesueriaaslasu Tneflamnanarulisauielunslderveiedundn (21 uaz 80 Jaym
AuEIA) sesasunAenisidenldenluangay nnisdenddddeudsniaveidnlalyaiososd
deissuiisuliymannsldeiamuenuidgmannisldofuuiuanas

aAusena
nsAnwldAnwiradnsIpddnuagHasnsiunsEUINNIARaRUIsMeEnaINITIinsUSTUIaN IS
ndrnssuguuuunsdansiaesonsdlugvaslsaladesiszey 3 e 4 Aiflsaumnu uas/vielsn
mwsilaingssin Tnsindunsiduginnisiinesionsd nadwsmsaddnidethuieudoulussrinenags
AIUANLALNG UNAADY WUT1 SeAUALRRE SCriay eGFR 1 uT uogaiidoddymnsadtisedu .05
derSouifisuneunazudsnislinisusuiamandunssy wasidednmunadwsiunsyuiunisquagyoe
wuhifhefaunmiiauasenuiuileninnisldoeglunusimuniduudiu
nadwsaunsrrasnisidenlalnefansanainan eGFR Mendsldsunsuutamandunssy
aonndestumsfinen (Pantong, 2018) FsldAnwinaveslusunsumsdamislsalaiFesilasldsunuuysan
nsannagualsnes nudithenguiednadassdunmsiaueslfiduesnaiifoddymaada (o<
0.05) NgunAapINIEvadlisunITUTUIaMLNdYnTsuwWTsuisudunauldsunisuTuianmandynssy
WUIEFUALRAY SBP, DBP waz HbAlC anas walufidedrAgynisana FaflmulndiAsstunanis@nen
(Muongmee, 2016) A@nwinavesnsuiuIandunssusenisvzasnindeslaluguasiuivausind 2
vhnsAnwiduszezina 1 9 madnsiFosnsidsundaseadiulidaidesannszeznatlunsiudeyalsl
mmﬁmwa%ﬂﬁamiﬁﬂwwm CKDNET Group (Cha’on, Wongtrangan, Thinkhamrop, Tatiyanupanwong,
Limwattananon, Pongskulet, et al,, 2020) fivhnsAinyinanisquagielsaladosiluynszerisaln ng
navnividnwasinisduasuligUisguanuied nuindinaduazdwanon1svinauvesls (eGFR) agned
Teddaynneadf denndesnisfing (Srisuwanphop, 2012) vn1sfnwnuisufisunanounisiings
Uitnauarndsnisiinisuiuna wuiiseduanade SCr anasudunndsegsldiitedfynadfiisedu .05
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nsUsefiunadnsnenaiindudug wu Assdunudulaia SBP, DBP ssuhmaluden (FBS)
warszduinaludonavau (HbAlo) siidesananvnddyvedsalaiFedadanvnuoinlsauimiy
wazlsanudulafings SadunadwsililunisiamuiiieUssifiunisvzasladon duduiade Aldluns
Usziliunmsinauvedls lnenanisdinwnudt mevdsnistinisusuviamandynssugtheinadnsnenain
1éur szduriaie SBP, DBP uaz HbAlC fuwiltufity uidewSeuiisutunguaiuau wuitliuandesy
peailfdfyneedn uwisyiudnads FBS fuunlduAtuwasunnsaiuegaiideddyniceda denndos
funnsfine (Nuanchuay, 2012) @1 FBS fiftuenaasilimgrad unenmideannisuduiamandunssuls
WU NNIAIUANEIMNIBEINATIASA N1sUJURMANDuInUwWmE WD diuan HbALc foufuit Tnfinly
nsUsaifiunsmuepssiuimalussezem

nsfnwiadsdl Pfeldusudunadnddnunsruiunsuadtasmendamsldsunisuiuiamands
n33u bawn Aunnddn avusudielunislden (Adherence) wagn1sAumitaymiainnislden (DRPs) lng
AuamEInvesinewuhAtuegaiituddmisaiimendnsldsunisuivamandunssy deandeaiy
ANSAN®YN Escort Trial 2 ﬁﬁﬂmiﬁﬂmqmmw%iduﬁﬂa81'5@161L"§'§y@§q17|"w33wmlm (Janpitakkun, 2019)
Andsnnuiuazanuisuielunsldoesiasndunaasufisduniondsldsunsuiviamandunsam
donndesiunsAnynadnsnishivsuiamandsnssalugiielsala (Tiwong, 2015) Tudwdayymainnisld
griinuannaded 1o nsldldsuemuiiunndds wagnsdonldorliimnzay dslndidssiunisfing
(Phromkamdang, & Sirilak, 2022) Wsilenafiawnmunarnguuuunislinisuuiamandsnssusuuuunis
Famsaemensdl i a pddnlsadoss aunsanumunsdddden Unviumnd surufoiauldvui
dlenutlyifentunislie dwaliagldfumsdisgnioumnzaumuumisasaansngniy

Kamsfnuassinut msviviamandensalugtaslselaFess aunsavraonindeuveslaly
fuaelsalaFodesvosi 3 vio 4 fifllsauimnu way/vieilsamudulafingedau Taswndwnsiiunum
wifisausuanivdnlunisnunmudgmanmslder wwameamssne sauansiduug didedsa
o1 uarnsURoRm Worvaonisduiuluvedise udedislsfinunsfnuiiifediiauasarsiimaiualuld
ogusiinszadesangtaeidnuitiadulsauimusauilinnn ensvililiasnsadusumuvessitos
Tsaladidllsauvmusuled wagszoznatlumsnwifisaud 9 Weu enaiunsiasuulasilidaay

nsimadgluly
msdnniandlifmadnsvasnislinisuviamandensslugiuuunisdansitiesensd i

nasrddnuasnameiunsEuaunsians Tnefiwnlilunisarasm sidenvesln astywiiisannis

THomazanusoirsuuuumsiinsiiuvandnsailuiuldlussdulsmeunagmudugield

Forsuouurlun1siduaialy
1.sgazalumsdnmadall (9 1Wew) enavlilsifiunsidsunUamesszeslsaiidaay esan
nsafiuvedlsaluusiasseeglsalavesithe Tdaaldwindu msinisfnwegreles 1 U
2.msfnwilfinguiegefidlsasaundulsaumanuswauldin vlldduuliuniseas
siulvedsalndedeiifivmmusiulddnau mstinsfnulufielselaGessilsaummusans
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