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Evaluation of Potentially Inappropriate Medications and Influencing Factors in Elderly Patients
Based on Two Criteria

ZHENG Lingzhao'*, LIN Xiaoging', WEN Yue', LYU Peiyu', OUYANG Hua'? (1. Dept. of
Pharmacy, Zhongshan Hospital Affiliated to Xiamen University, Fujian Xiamen 361004, China; 2.
School of Pharmacy, Fujian Medical University, Fujian Fuzhou 350000, China)

ABSTRACT OBJECTIVE: To evaluate the potentially inappropriate medication ( PIM) in elderly patients with
multiple drug use based on two criteria in the geriatrics department of Zhongshan Hospital Affiliated to Xiamen
University ( hereinafter referred to as “our hospital” ) , and to explore the influencing factors of PIM. METHODS: The
electronic medical record system was used to retrospectively collect the relevant information of inpatients and
outpatients in our hospital. Based on the Beers criteria ( Version 2019) and the Chinese Catalogue of Potentially
Inappropriate Medication for the Elderly( hereinafter referred to as the “Chinese PIM criteria” ), the PIM types were
evaluated, and the binary logistic regression method was used to analyze the influencing factors of PIM. RESULTS; A
total of 140 elderly patients with multiple drugs(69 inpatients and 71 outpatients) were enrolled. Totally 41 patients
(29.29%) were detected with PIM by using the Beers criteria ( Version 2019), and 88 patients ( 62. 86% ) were
detected with PIM by using the Chinese PIM criteria. Logistic regression analysis showed that among the influencing
factors for PIM screened by the Beers criteria( Version 2019) , drug quantity and age-adjusted Charlson comorbidity
index(aCCI) were the risk factors(OR>1, P<0.05), and endogenous creatinine clearance was the protective factor
(OR<1,P<0.05). According to Chinese PIM criteria, only drug quantity was screened as the risk factor for PIM
(OR>1,P<0.05). CONCLUSIONS: There are certain differences between the Beers criteria( Version 2019) and the
Chinese PIM criteria, it is recommended that the combination should be used. Clinically, the number of drugs used
and the risk of aCCI for PIM should be paid attention to. For elderly patients with multiple drugs, individualized drug
management should be attached more importance.

KEYWORDS Elderly patients; Multiple drug use; Beers criteria; Chinese Catalogue of Potentially Inappropriate
Medication for the Elderly
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Tab 1 General data of 140 patients with multiple drug use

Wi H A1t (n=140) fEBE B (n=69) Hig# (n=T1) X/ P
B/ BI(%) 83 (59.29) 38 (55.07) 45(63.38) 1.001* 0.317
L) 57(40.71) 31 (44.93) 2 (36.62)
R (355, %) 74, 5626, 43 76.64£7.23 72.55:4.79 4.89" <0.001
BMI/(.i‘ts,kg/mz) 24.45+2.82 24.54£2. 64 24.35+3.09 1.019” 0.310
2%/ (xes, ) 9.70+4.30 12.46x4.38 7.011.78 12. 844" <0.001
LR/ (225,1Y) 7.28+3.03 8.41£3.19 6.18+2.43 5.613 <0.001
aCCl/ (xts,%3) 5.56+1.84 6. 14£1.76 5.00+1.76 3.371° 0. 001
At/ %
<10 29(20.71) 4(5.80) 25(35.21) 22.582° <0.001
10~<20 37(26.43) 13 (18.84) 24 (33.80)
20~<40 54 (38.57) 38 (55.07) 16 (22.54)
=40 20 (14.29) 14 (20.29) 6(8.45)
Cer/ (x+s,ml/min) 61.68+14.53 57.90+10.91 65.35+16. 61 -3.305" <0.001
HT(E PIM BRHef it PIM/ (%) 88 (62.86) 53 (76.81) 35 (49.30) 11.348° 0.001
JET 2019 i Beers brifii: t PIM/ 4l (%) 41(29.29) 22 (31.88) 19 (26.76) 0.201* 0.654
Vs ORI R ¢ 0 25 5 W R AR VRS UG 21 5 B BT S e
Note:“*” indicates Chi-square value; “"” indicates t value; “drug ratio” indicates the ratio of medical expenses in this visit to the total medical expenditure

2.2 HmERPIMER

2.2.1 FF 2019 it Beers Fpifi : FEAEBE R (n=69) FNI 12 R
H(n=T1) KN 2019 Wi Beers i #fi # 25 1 22 fil £ Be i &
(i 31.88%) 1 19 il T2 /¥ (i 26.76% ) 77 7F 19 i PIM;;
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F2 ET 2019 hE Beers tREN S ERGEEEE PIM R
Tab 2 PIM in elderly patients with multiple drug use based on the Beers criteria( Version 2019)

PIM/ {5 (%)
JiEEar Ak HerEn b 1sRE
(n=69)  (n=T1)
i)
.5 (O B A A S ) il 5(7.25) 4(5.63)
He TR A 2(2.90) 5(7.04)
SaAOR R A 22 SR e A 7(10.14) 6(8.45)
PR R R A S RS e g 4(5.80) 3(4.23)
LUpMkE i o] 2(2.90) 0(0)
W AR —Z0 B EEI B0 S IR 4 3(4.35) 2(2.82)
T FAH WRIRZS8 IR B 2(2.90) 3(4.23)
KR =75 % FIEFEFRR R <30 ml/min % 4(5.80) 1(1.41)
INE S AR R 2(2.90)  0(0)
I DR 0 85 S A — Tl =70 % BHEH 3(4.35) 4(5.63)
FIFRH . A AR A PRATE IR EENEH 6(8.70) 5(7.04)
LI AR R PIM
HURHRATA 2 AU LM A R 5 T2 MR IATL PN ERENL WO PRMARGRAHE  2(2.90)  1(1.41)
TUIMBAEEA 240 L2 R 502 WM 3ATELNTRME RGNS, BT E R LA EE  2(2.90) 1(L41)
”‘:fﬁ%%ﬂiﬁ: FERA TR ERZRHFIEIRAIA 2N A L2 2GS R 3 A E LML RGNS, BT R4 R LA EE  4(5.80) 3(4.23)
EEMIA T TR 2 TE T REIRE LT e Bl P, 2 0 P el e 3(4.35) 1(L41)
PRIRA T PIM
RS F AT S 0 O FRORS MR 2 R R S (e R R ) S 24 i A0liN eSS vigi N 3(4.35) 3(423)
SRR 2T DR IR, B R G R 4(5.80) 2(2.82)
O B AR S T 4 25 A 2(2.90) 2(2.82)
8 B A Bl I HAE T Sl 3(4.35) 4(5.63)

7.04% ) FA% SN SENR (5 Bil, o5 7. 04%) , W3 2.

2.2.2 FEFlE PIM AR AR [ PIM AR v X B 17112
BHE M G247 0 b, 15 69 Bl 4 Be /& & A BL 53 4 (o
76. 81%) A7 PIM K 1 A Ja il 3 A2 09 25 it 2051 by St o

<0, 4) UL RbR i — BB
®3 ETHEPMIENZERGZEESE PIMFR
Tab 3 PIM in elderly patients with multiple drug use based
on the Chinese PIM criteria

(27 #i), 5 39.13%) \Jk 55 2 (10 fi], i 14.49%) FilJE 2 ff1 #k . PIN/ (%)
(805, 5 11.59%) s 76 71 Bl (115 8 % b & 80 35 @l (5 0K %t i f(fﬁff "(ﬁﬁﬁf
e 0=

49.30% )45 PIM K Hi 2 HE ¢ 5 15 3 o7 B9 28 5 0 01 o 1 15 R TIERG e & 200 00
(18 491, i 25.35% ) Ak B (12 fil, i 16. 90% ) F 3L wI M [ir=2 fE3(435) 228
(6,5 8.45%) , W35 3, 8% [ 112 T SEHIR ARG i i 0(0) 1(1.41)
fg PIML BRI B G S AR 2 b s Ot g TR o e o ey
s e - e N A .
R AR BT R 2, 52 16 B (4 23.19%) (8 B (Wl e Wiy £ 10(14.49) 18(25.35)
11.27%) , W3 4, WER% PGS £ 7(10.14) 6(8.45)
2.2.3 2019 hit Beers #rifE 5 o [E PIM Ao — BUCHEXT E Ay (TR & 1(145)  1(L41)
PRRE U PO 5, U PIM R R R e e e

v .. — v 1= EED Al i .
(62.86%) H 2019 Jit Beers friff(29.29%) o PAFMRHERIRS o g g ssiinas g R RTIRTY
¥y BRPE Y B Y 22, 14% A5 40. 71% 1 SR 3348 i vh [ PIM W £ 1(145) 2282
FRUER mu 1L 7. 14% 1) B2 5 1 T 2019 B Beers F7i v Bl iR 1) SURFERIKHAZAN & 2(290)  2(2.82)

I Xk L
W 5. T Kappa KR8, —BOHEREOY 0. 135(—sepp R LEER e Lt e
x4 SERFRESHEXNESERLEZEEE PIMER
Tab 4 PIM of elderly patients with multiple drug use related to disease state

. , " PIM/ £l %)
BRI EES ] FRZG 15 TR (=®) EEGT)
BIREAL 6§ i 24 KRS T S0 50 4(5.80) 2(2.82)
BILE 4&@.3 b2 IR, SE R 2(2.90) 3(4.23)
BTHERGYT LR T e P 2 24 S0t R 16 (23.19) 8(11.27)
LT R i SEH i, S SRS, Rk 1(1.45) 1(1.41)
T3 Bt PUABZS TR, IR R 2(2.90) 3(4.23)
L RGE D F kiR IR &St , S0 2(2.90) 2(2.82)
M B RE R FEN 1(1.45) 1(1.14)
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5 2019 hig Beers #xifE 5 HE PIM #RAE—E IS %E 51 ( %) ]
Tab 5 Consistency screening between the Beers criteria
( Version 2019) and the Chinese PIM criteria[ cases( %) ]

- 2019 fi Beers FrifE \
i PIM A7 AT EAT it
A PIM 31(22.14) 57 (40.71) 88 (62.86)
7 PIM 10(7.14) 42 (30.00) 52(37.14)
ait 41(29.29) 99 (70.71) 140 (100. 00)

2.2.4 PIM pYsZi R 05 LAH E PIM F5R#EF] 2019 B Beers

0.04 0.11 0.08 -0.04 0.1 0.08
0.18 0.18 0.14
0.11
0.08
-0.04

0.1

0.08
-0.11
-0.11
-0.05
B & I X i O s
# & & 4 & § o
X & =
i3 BN

1T “Beers” /R 2019 4F Beers fRifEiR AT PIM;

FRIpERS: 64 88 AT PIM R PR B, LB AR 1% M) 2590 8
i aCCL 2 Wkl \BMI, Cor FIZh i Lo [ A KR BER—
BEATRASRIE T AR R B <0. 7, R WP R A7 AE 2 H AL
P, UL 1o PRI 22 S R AT e S8 T 142 (R o Lt A T
I A B AT G R R I R AT Cor aCCl I 2 4 %K
o SRR M 2019 B Beers R R EHEA [l BRI fE
W6 A 28 0 25 K0 A aCCL, PR I B2 Cer s A I PIML AR
i BEA Il SR (9 f 62 N 28 0 25 5, L3 6.

-0.11 -0.11 -0.05 #:5|
1.0
-0.32 0.02 0.1 4E@
0.19 . FA%%E
. 0.5
5 003 02 PLE¥HE
El
-0.23 0.03 028 zsk K
= 0
-0.35 0.07 0.06 aCCI ¥
b=
=
0.02 BMI
0.5
Cer
B
€ers 10
i EPIM

1 [ PIM

“rp I PIMY FR AR P 1 PIM ARSI R PIM

Note: “Beers” indicates PIM identified in accordance with the Beers criteria ( Version 2019) ; “Chinese PIM” indicates PIM identified

according to the Chinese PIM criteria

E1

TEZ EHIHEXMERE

Fig 1 Correlation heatmap among variables

R6 SERHEFEREPIM AENFMEEZSH
Tab 6 Analysis of influencing factors of PIM in the elderly patients with multiple drug use

45 i i 5y [EIEEA¢ FrifER Wald P OR 95%CI
fEbi & Beers {iff Cor -0.122 0.050 6.062 0.014 0.885 0. 803 0.975
i 0.543 0.176 9.561 0.002 1.721 1.220 2.429
iE PIM £l Fark /G 0.316 0.126 5.962 0.015 1.371 1. 064 1.767
s Beers il aCCl 0.490 0.205 5123 0.017 1.633 1.093 2,440
diE PIM £ YRR 0.280 0. 136 4,203 0.040 1.33 1.012 1.728
3 iFig | 2 AR ER B A B 25 90 S 0 P s

3.1 PRFRER PIM ZR3TLE

AWFFERHA] 2019 JT Beers FrifE A PIM ARifExs £ & H
ZIBAERE N PIM AT IPAN 38 2 — BOPE A 30 A 905 F b 7
P — B2, A UE T WA AR v 1Y 22 S FIBR 5 1 FH 1 a0 22
P, B — 2R B ] S A NV AR AN T 2 24 T W A o )
TR B Rk Mo o, {f FH 2019 ST Beers F ofE 2L 45 1
41 4] PIM( /5 29.29% ) ,fifi Ff v [= PIM 47 4G H T 88 6] PIM
(7 62.86%) , ¥l PIM F5 #EAS H 19 PIM 35 {511 % £ F 2019 hix
Beers fiff . iR2E 59 R ZE R E T E PIM AR & 138

A N PRS2 R FH 24175 D045 RS AS R Ry s , A 5 3
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3.2 #R51T2EEN PIM ER

FEAEGEFITL B3 v, #2019 R Beers AR Y PIM
Kt Z 45 51 A 31. 88% Fl 26. 76% , i FH H [ PIM 45 4 B (4
PIM 4 12435114 76. 81% 1 49. 30% , Wi A7 vhe T 13 b 2 %
B PIM A ZI 12 B E &, SWABRE LRL K FER
EERAK AEBEERITSRERRE S HAHRE Hh
R EAR Y KA PIM; 541 ,2019 FiR Beers i Al [ PIM
FRAUEHAR IS OB AR G PIM, FEAE BE 283 rh BB ARAS B 42 ThT 1)
WA ZIE R BB PIM & T 112 B E m YR
MWz —. WP REW, 2 BERE T, i Beers b7 i1
No. 8
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PIM & H:#Hy 13. 2% ~ 16. 4% , Ti {di F v [ PIM 4R #ER) PIM &

HEFRN 19.3%~27. 1%, ABFTEH, 11218 PIM %K/ 54

51 (2019 JiT Beers #rifER 26. 76% , H [E PIM FrifiE Sl 49.30%) , 1]

Re SRR X G 2 HHZ LR RE AL, ZEHA LA

BB Z (=5 f) , m2yWEER 2 m PIM i fé ks A

F LR R PIM AR el A SR w1 o MG Sk

P E AR R PIM Y & 5 13.3% ~ 82.8% 1

AT A B BB PIMOAG 3R AE PR RS N .

3.3 PIM ZEHRSH

ARWFIELE T FE , 52T 2019 Ji Beers #RifE, PIM B 520
FA YRR | Cor I aCCL, v 25 ) % it F1 aCCl 2 16 F5: A
F, Cor BRI Z . 2019 WL Beers b5 v A 55 T 15 2 8 07 3kt
Sl s PIM E 3%, i PIM (06 10 5 8B 5 5 ShRE 1
—EMRR, Cor R FINRE M W AR —, BH T 6
PSR —E BB 1l DAFR R B RPLRE MRS iR b
R B IIRE A A — B R LIRS PIM 9 R A%, FRER
SR, ZPRCR A I RE R PIM S AR A TR R T S AR
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TR B BIR UG 2T . BE Y aCCl 5 4 IR0 i B i
HEEARTI3HKF,aCCT P43, B E A 50 1 $i0 i
%, M s R 8, ININTSE 5 & A 25 A A T T 24
MM 22 S5 AR R R, 3 T 2 e F i AR 3, 5
PEAECHIZG e B 15, O A B 25 L s, R
PIM frififf A 30, 25 8okt 2 8% A4 PIM B 3R, 540
BT S G

TR B R, AR R 828 T L 24 IR R 24 7
W, ARBEXT AN PIM (14 % A 25 3 ELAA 08 Bl 0 185 e sl A By 7
F AR A R BN AL LU SR 24 B AR
AR VAT B 2 2 8 25 240 B W FH 2545 00, 7T 0
PRSI PRI R AAT B, 0 0 — 20 KA AR, R 2 BT 2538
AR PIM R, i RIRHETE 256 S22 M H s R % .

Z5 LTk , 2019 JiX Beers HrdE Al b [ PIM 7 4B 2 FH R AT
fili PIM (A FI LR, B4 HER AN AL 25 57 (B AR HE R &
fEFIPPAl 1 PIM B4 T, (E A5 T 25800 aCCL T
SN PIM &R IR ERg G IZE B gy, 7o, B4
BHIL SRR A B H 2 T2 PIM A 5 50 4 L
K AL EBLEERA 26 5 , N e A T 258 3, s 250 5
B2 TR (1 32 T 5 V) 3, AN W o 36 A 4 SR 38 22 T P 240 DG 10 A A
FOMTHUr 8, WLk 838 T 25 10 22 4t A R Z 551k
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