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Abstract

Background: Age-related declines in glomerular filtration rate and hepatic function reduce
drug clearance in older adults. Elderly patients with chronic kidney disease, multimorbidity, and
polypharmacy are at an increased risk of potentially inappropriate medication use (PIMs), ulti-
mately leading to severe adverse drug events and acute kidney injury.

Objective: To evaluate the effects of inpatient pharmaceutical care integrated with elec-
tronic prescription screening in elderly patients with chronic kidney disease.

Methodology: This quasi-experimental study included elderly patients with chronic kidney
disease, who were divided into a control group (n = 513) and an intervention group (n = 506). The
intervention group received inpatient pharmaceutical care integrated with electronic prescription
screening. The screening protocol was adapted from the American Geriatrics Society (AGS) Beers cri-
teria and the screening tool of older persons’ potentially inappropriate prescriptions/screening tool
to alert to right treatment (STOPP/START) criteria. Data extracted from electronic medical records
were analyzed using descriptive statistics, the Mann-Whitney U test, multiple logistic regression, the
chi-square test, Fisher’s exact test, McNemar test and the Wilcoxon signed-rank test.

Results: Inpatient pharmaceutical care integrated with electronic prescription screening sig-
nificantly reduced the incidence of PIMs from 48.9 to 15.0 episodes per 1,000 patient-days (p-value
< 0.001).

Conclusion: Inpatient pharmaceutical care integrated with electronic prescription screening
effectively improved medication appropriateness in elderly patients with chronic kidney disease,

thereby improving treatment safety and efficacy.

Keywords: pharmaceutical care; electronic prescription screening; potentially inappropriate medi-

cations
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B1 01 &4 ciprofloxacin Tugfidl CrCl < 30 mUmin Taglsi-  16(3.1)  3(06)  0.003'
USurunen

B1 02 &l trimethoprim/sulfamethoxazole Tugfii CrCl 2(0.4) 0 0.500°
15-29 mU/min Tngliuduruine

B1 03 &l trimethoprim/sulfamethoxazole Iuﬁg‘ﬁlﬁ CrCl 3(0.6) 0 0.249*
< 15 mUmin

B2 01 &4 amiloride Tugfiisl CrCl < 30 mU/min 1(0.2) 0 1.000%

B2 03 &4l enoxaparin Tugiidl CrCl < 30 mUmin Taglsidfu 1529  1(0.2)  <0.001"
YUIRYN

B3 01 &4l baclofen Tugfiifl eGFR < 60 mU/min/1.73m?’ 0 1(02) 0497
Tnglaiusurunen

B3 02 &1l sabapentin ’Lu@’ﬁﬁ CrCl < 60 mi/min Iagliusu 2(0.4) 0 0.5007
YUIRYN

B3 03 &4l levetiracetam Tug#idl CrCl <= 80 m/min 5 (1.0) 0 0.062°
Tnglaiusurunen

B3 04 &4ld NSAIDs Tugfidl CrCl < 30 mU/min 10(1.9)  7(1.4) 0481

B4 01 &l colchicine Tugidl CrCl < 30 mUmin Taglsidfu ~ 49(9.6)  5(1.0)  <0.001"
VUINY

Potential prescribing omissions (PPOs)
START E2 laid4ld phosphate binderiu;jﬂ'saiiﬂlméa%’a 11 (2.1) 5(1.0) 0.138"
(eGFR < 30 mU/min/m?) n3al serum phosphate > 1.76
mmol/L (5.5 mg/dl)

' chi-square test

Fisher’s exact test
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A15197 4 naveInsusUIalasndunsaonulimngaulun1sdslten (N = 506)

o b %
MUY (32992)

anulaivinzaalunisdddden  Asuddnen naIUIAWILNNE p-value*
wwng \WasuuUasAds Budumdaiy

PIMs

VUNY 44 35 9

g17ilainasld 37 13 24

37U 81 (16.0) 48 (9.5) 33 (6.5) < 0.001
PPOs

griisndugodld 6 1 5

37U 6(1.2) 1(0.2) 5(1.0) 0.317
FIWNAYIZAN 87 (17.2) 49 (9.7) 38 (7.5) < 0.001

* Wilcoxon signed-rank test
PIMs = potentially inappropriate medications

PPOs = potential prescribing omissions

Snulsmilanayvasaidon lnellszuufnnuszau
TnunaiBey (K) sgrwieiieswazueulsmeuna diu
aspirin 81 mg Wil UILIA1 CrCl < 30 mU/min e
suduseddiiietestunsnduidudweddsanaon
Lﬁaﬂamaﬂauﬁamﬁu (secondary stroke preven-
tion) Fsflmuddnyigalunsandnidedinuas
AUNIT wae colchicine wiYaBdlAT CrCl < 30
mU/min wsenenla waknndldisusvansunuay
il 2-3 adydUndi Feflanudaendouarls-
NUDINTABIINGN
nan1sAnwInugURnisalauliiminzauly
nsddldelunguaiunuasds 141 ads vuefinga
NAABINUIEs 87 A% AawAnsstieAUuseldan
2 Yadendn Ao Snwasvisaddniiugiuvesiiae
naueuAnTdndutielsalnFe el 4-5 go-
n71 Fedanududouseslsataziinniiznislden
VeI Sufinanudseninunainndounig

g1 WAENITNAIUAINTTUNITUTUIANIAFUNTTUE -
theluswiuszuudansedudendidnnsedndly
naunaaes ldifausteatatuauianaialuds
JEUU edderaladninelunisnseuieuliny

amigdnnseninuaziiuanusednsyislun1sds
TgeognstitivdAey

F9INNAVDIUIIY

1. anuBuRuvesszuulalunglanedeu-
Wau (AK)) dawaliian eGFR waz Crcl lsimsdt $9019
anANw U lunIsUSTIEUAIU LT ALY
nsfnwluoandsmsdngaonguiionn

2. ANSARRNUNATYELE? m@ﬁ’f@ga@aﬁmﬁ'm—

o LY

fugUAnsalmenisallifiaUszasdainen (ADEs) Tu
sezed lngenglunguiunmdgudumddldesiy
3. M3l¥naunluAudounds (retrospective)

91980AIUINIUIINTEUY USUNDIANT AIDUUING
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M19199 5 Wisuisuanulimingadlunsddddnenaeidanses lundunaaes (N = 506)

, . Yoy 317U (Feuaz)
wnaaianlimanzanlunsdalden L L. p-value*
fauusuia  wasusuia

Potentially inappropriate medications (PIMs)

STOPP E1 &l digoxin > 125 mcg/day fAnsiafiu > 90 1(0.19) 1(0.19) 1.000
$u Tugisl eGFR < 30 mL/min/1.73m?

STOPP_E6 &4l metformin Tug#ifl eGFR < 30 mUmin/ 3 (0.58) 2(0.39) 1.000
1.73m’

STOPP_E7 &l spironolactone Tugfifl eGFR <30 ml/  14(271)  13(252)  1.000
min/1.73m?

B1 01 &l ciprofloxacin Tugiiifl CrCl < 30 mU/min 12 (2.33) 3 (0.58) 0.004
Tnglaiusurunen

B2 01 &4 amiloride Tugfifl CrCl < 30 mU/min 1(0.19) 0 1.000
B2 03 &4l enoxaparin Tugfiil Crcl < 30 mU/min 7(1.36) 1(0.19) 0.031
Tnglaiusurunen

B3 01 &4l baclofen Tugfifl eGFR < 60 mU/min/1.73m° 2 (0.39) 1(0.19) 1.000
Tnglaiusurunen

B3 03 &4l levetiracetam Mgl CrCl <= 80 ml/min 1(0.19) 0 1.000
Tnglaiusurunen

B3 04 &4l4 NSAIDs Tugfidl CrCl < 30 mU/min 13 (2.52) 7 (1.36) 0.031
B4 01 &l colchicine Tugfidl CrCl < 30 mU/min 27 (5.23) 5(0.97)  <0.001
Tnglaiusurunen

Potential prescribing omissions (PPOs)
START E2 laidsl# phosphate binder luffthelsaladess 6 (1.16) 5(0.97) 1.000
(eGFR < 30 mU/min/m?) n3ad serum phosphate > 1.76
mmol/L (5.5 mg/dl)

* McNemar test

mMesnuivAsuLamsrsnan #3UNaN1339Y

4. y1annsUseifiunadniniandinidugu- nsnauszuUdansedludeendidnnsednd
555U (WU ns1m1siiin AKl sensususnwidaly  ananael AGS Beers 2023 uag STOPP/START V3
Tsmeunat) wagmsdenesiauduaidaiuny  Sawdumsuiuanmandsnssuansnanaiili-
(cost-effectiveness) iloativayudanleuns wanzaslunsddldornimsiauas PIMs Tufiheg-
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