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Abstract: Objective
stroke in a hospital and construct a risk prediction model. Methods A total of 563 elderly patients (> 65 years old) with stroke
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To investigate the influencing factors of potential inappropriate medication (PIM) in elderly patients with

who received polypharmacy and were discharged from a grade A tertiary hospital in Anhui Province in 2023 were selected. The

Beers criteria (2023 edition)for PIM in the elderly was used to evaluate the PIM status. Lasso — Logistic regression was applied to
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screen the results of univariate analysis for factors that might affect the occurrence of PIM, and a nomogram model for the
influencing factors of PIM risk in elderly patients with stroke was constructed. The discrimination, calibration, and clinical
PIM occurred in 269 (47.78%) of 563 patients, involving 63 types of drugs

and 436 cases. Lasso — Logistic regression analysis showed that the number of western medicine types used,diabetes mellitus, heart

practicability of the model were evaluated. Results

failure, atrial fibrillation, and sleep disorders were independent risk factors for PIM in elderly patients with stroke (P < 0.05). The
area under the receiver operating characteristic curve of the nomogram prediction model was 0.770 [95% CI (0.732,0.809) . The
trend of the calibration curve was basically consistent with the ideal curve. When the threshold probability of the clinical decision
curve analysis was in the range of 17% - 95%, the net benefit value was relatively high. Conclusion The nomogram model for

PIM risk factors constructed based on Lasso — Logistic regression has good predictive performance, which is helpful for clinical

staff to take targeted intervention measures to prevent and reduce the risk of PIM in elderly patients with stroke.

Key words:elderly;stroke;potential inappropriate medication;nomogram;Lasso — Logistic regression analysis;rational drug use
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Tab.1 Univariate analysis of factors related to PIM occurrence
T® &t (n=563) FEPIM 4L (n =294) PIM #2(n = 269) Y/Z#E Pl

R[4 (%) ] 7 295(52. 40) 157(53.22) 138(46.78)
% 268(47.60) 137(51.12) 131(48.88) 0.4 0.618
S M(P,, Py, % ] 76.00(71.00,82. 00) 75.00(70. 25,80. 00) 77.00(71.00,83. 00) 3.053  0.002
KIREIM(P,, P, kg ] 63.00(55. 00,70. 00) 65.00(55. 00,70. 00) 60. 00(55. 00,70. 00) 1,201 0.230
BAINE (%) ] 305(54.17) 173(56.72) 132(43.28) 5.404  0.020
AE IR [ M (P, Psy) ,d ] 15.00(12.00,21.00) 15.00(12. 00,20. 00) 15.00(12. 00,22.00) 1.457  0.145
BB R [ M(Pye, P,y) 4] 7.00(5. 00,8. 00) 6.00(5.00,8.00) 7.00(5.00,9. 00) 3.545  <0.001
0 245 A M(Pys, Pys) 7] 10.00(7. 00, 14. 50) 9.00(7.00,12.00) 13.00(9. 00, 18. 00) 9.611  <0.001
WA D AAHM(P,g, Pyy) ] 0.00(0. 00,5.29) 0.00(0. 00,1.53) 0.00(0.00,7.31) 3,136 0.002

FEEARKRA(%)] IBE 199(35.35) 103(51.76) 96(48.24)
B TAEE )T 334(59.33) 175(52. 40) 159(47. 60) 0.036  0.982

FHEE 30(5.33) 16(53.33) 14(46. 67)
A km (%) ] B R 448(79. 57) 236(52. 68) 212(47.32) 0.185  0.667
W B 217(38.54) 92(42. 40) 125(57. 60) 13.658  <0.001
& 6 93(16.52) 48(51.61) 45(48.39) 0.016  0.898
ANY 108(19. 18) 50(46.30) 58(53.70) 1.880  0.170
B B g 61(10.83) 25(40.98) 36(59.02) 3.462  0.063
oA R A 26(4.62) 13(50. 00) 13(50. 00) 0.054  0.816
EIRZ) 4 67(11.90) 36(53.73) 31(46.27) 0.070  0.792
BhABR A 2 88(15.63) 39(44.32) 49(55. 68) 2.610  0.106
N B 42(7. 46) 7(16. 67) 35(83.33) 22.993  <0.001
B 9 54(9.59) 13(24.07) 41(75.93) 18.964  <0.001
a4 AR 20(3.55) 8(40.00) 12(60. 00) 1.241  0.265
P R RN Jn [ 53 78(13.85) 36(46. 15) 42(53.85) 1.335 0.248
e B 2 7% 27(4.80) 6(22.22) 21(77.78) 10.228  0.001
1B [ AF 214(38.01) 105(49. 07) 109(50. 93) 1.377  0.241
iR A 21(3.73) 8(38.10) 13(61.90) 1.744  0.187
%5 63(11.19) 31(49.21) 32(50.79) 0.258  0.611
R R EE[M(P,,P,),g/ L] 123.00(112.00,134.00)  124.00(114.00,133.00) 122.00(111.00,134.00)  0.602  0.547
¥ a&kalM(Py,P,),g/L] 37.80(35. 00,40. 10) 38.00(35. 55,40. 65) 37.30(34. 40,40. 00) 1.750  0.080
MUEF[M(P,;,P,;) ,pmol / L] 64.30(54.15,79.75) 65.00(54. 50,79. 65) 63.20(53.10,79.70) 0.125  0.900
WUBF 5T 2 [ M(Py,Py) ,mL/min]  72.50(57.63,91. 86) 74. 65(60. 68,92. 96) 69. 62(54. 68,90. 30) 2.033  0.042

LA
2.2 PIM ##iER

269 191 (47.78% ) {4 & 1= PIM, 3 K 63 F 24 i |
436 I TE IR 2 B3R 6,
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®2 ZEREHEESHYWERXHPIM S (0 = 195)
Tab.2 Distribution of drug — related PIM in elderly patients with stroke (r = 195)

B £ B4 A il Bk B (%)
FIRRARS () F AR # 5, 6 3.08
S hEfRae AR BRI, TR ANRES 20 10.26

TRE BRAE-KEREY 2 1.03
R (2 H) # %, 2 L03
wEhF BT O ERARC A RB Kb 8 410
PN RGE Y RAARAG T BT % 3 154
Rk kmt . LEk %, 1051

FoAEA R A R (10) AR (4)  BokeReb £ 0 F 4 (15), R ETARAS R R AR MARA TE 34 174
8A%k(1) LA (4) AR

CREEGH . REE # %, 1051
RZRFEGD AABHF(12) S Bik(1) LA4AQ7) T2 4(12) BE 52 26.67
R REZ R A ﬂzﬂm(ﬂk*;zxﬁ sz_ﬂir’é 239 5 2.56
VR R A& A A # % 2 1.03
Nk Rt BB ] 745 (35) A8 3 £ MR (5) As Tk (1) BEMEA—RRZLBT  BAADETRADH 41 21.03
J by F iR AR BRI RS AR ARSI A RS E 1 0.5]
Rl 25ty TAALE %, 5256
LAGH MAFE(3) A iE75(1) BERFBR(3) #EKIER BB L LGk b KR 7359
KES S # %, 5256
R3 ZEMERBESERUESEHEEPIM 5% (n =32) F4 BEMERBEMEMRYPIMIBER(n =170)
Tab. 3 Distribution of disease — or syndrome — related PIM in Tab.4 Distribution of PIM requiring cautious use in elderly
elderly patients with stroke (n = 32) patients with stroke (n = 170)
Rl A S 4k #il #lk (%) b i ik Br(%)
SHRE  RGARRE() FAAEHA)  BAEER 16 b KL A AR 706
Bifork BRER I 3B Bk BRAER>TS5EE 10 588
RS IS ES LY I 3B RAAE . AR RT(T) LA BREZ(3) WA 0 588
BREA  RZRERSM.AAAR BHRA 5016 HAH B ABE9) HER() AAEA0) A BED) HA 8 517
BER RZERRZBEANAEELE BAEN A EETEY #A 403
RHAT  RNRHARALAT BEER I 3B g% #R 46 2106
i34 RERS ARRB0 FHHE(), & B ARAEFG 8 2.0 RS BERFEREEETEINENPIM S (n =26)
hE(1) BRI Tab.5 Distribution of PIM based on renal function in elderly
FARERE AREREABE0) AR BARA 393 patients with stroke (n = 26)
#Al(1) Hip 4 Ak Bt M Bk Bk(%)
AZAEAAH ARG 0) L BAKA § 2500 PHBLSHE CIS~50nL/mn #F 2169
w4 (6) kit CCl<30nL/mn & E 3.8
PSS k23U T4 BREA I ZHE CCl<30mL/min~ #H 50193
Wekmh  REBEAN. ARALA BRRA | 3 BAH eGFR <60 mlL/ L%;mu’aﬂa‘ BRARKAZE 2 169
GMEL, AR AR kT 53 LR AT BRA 878 57, 34 (oL TS RAAP AR
{8445 F SR LG PR A O PIM A B (P 2 g ECP3% - GOIiontin ’%%‘*’*E*‘*’%WW" P
T 0
s . H k :
2.4 #Eﬂﬁ@ﬁm'_ﬂﬁﬂ ERET CCl<SOmL/min %% 2169
ROC i 2k HF AUC{HAE 0. 5 ~ 1 Z [l 23 1, B ] FRET CCl<50mL/min % 7269
HUR 43 SR o PR 3 A TR, 8102 ] 0 A S
B9 ROC i £k 3¢ 4T Y %, H AUC {6 N 0. 770 [95%CI Note: CrCl indicates endogenous creatinine clearance rate;
(0 732,0. 809)} ﬁE%*QﬁUﬁ Eﬁﬁfﬁﬁﬁz H}F[ i eGFR indicates estimate glomerular filtration rate.
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x6 BEMEHEENERKSRALGHPIMSM (n=13)
Tab. 6 Distribution of PIM requiring avoidance of combined

medication in elderly patients with stroke(n = 13)

ELEES] AR HHHE #% ik Hw(%)
RAS # 4 # (ACEL &, % —/MRAS## A BEFAER 22N 2 1538
ARB) RAS #4141
RERGEARG, PRAZARERSN BAIAPEHSLE 10 7692
REARE RS AMMER >3 GBMRRKA
FREE Y &4 ) £
FREAHA
ki Fe B THEL LA 1 769
HEAFEREAE
AR A

‘Ji-RAS?b""?*r‘ - B ERE ARG, ACEL A B Fk £

HelgdmH) 7], ARB A o ik & 11 AR 4427
Note: RAS indicates renin - angiotensin system; ACEl indicates
angiotensin — converting enzyme inhibitor; ARB indicates angiotensin

Il receptor blocker.
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A. Cross — validation curve B. Regression coefficient path diagram

Fig. 1 Screening of characteristic variables by Lasso regression model

BT LML R AU R 0. 691, 85 5+ 58 0. 711, F1
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Tab.7 Results of multivariate Logistic regression analysis

b hERAK HER ZHE PHA 0R(95%CI)
& 2548 A S Ab 0. 150 0.021 7.224 <0.001 1.162(1.117,1.212)
¥ 0.468 0.198 2.362 0.018 1.597 (1.083,2.357)
Ny & ] 0.939 0.469 2.002 0.045 2.559 (1.064,6.866)
B8 1.208 0.362 3.338 0.001 3.348(1.679,7.012)
A IR 5 2% 1.538 0.510 3.016 0.003 4.654(1.801,13.700)
w4
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Fig.2 Nomogram prediction model for PIM in elderly patients

with stroke
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Fig.3 Nomogram model for PIM in elderly patients with stroke
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