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[Abstract ]  Objective ~To analyze the direct economic burden of elderly patients with healthcare-associated
infection ( HAI) caused by multidrug-resistant ogranism ( MDRO), and provide evidence-based support for
constructing precise prevention and control strategies. Methods Data of elderly patients with MDRO HAI {rom
January 2023 to December 2024 in a tertiary first-class hospital were collected. After using propensity score
matching (PSM) to balance confounding factors among groups, differences in length of hospital stay and total
expense between MDRO group and non-MDRO group were compared. Results A total of 234 patients were included
in analysis, with 75 in MDRO group and 75 in non-MDRO group after PSM. Univariate analysis showed that

MDRO group were all higher than non-MDRO group in terms of mechanical ventilation, histories of recent medical
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exposure, antimicrobial exposure, and invasive procedure history, as well as antimicrobial resistance rate (all P<<
0.05). In terms of economic burden, length of hospital stay in MDRO group was longer than non-MDRO group
(25 vs 22 days; U=2249.5, P =0.034), and the median of total expense was also higher (37 779. 0 vs 15 075. 7
Yuan; U=1832.5, P<<0.001). Except for self-paid hospitalization expense and surgical treatment expense, other
expense in MDRO group were all higher than non-MDRO group (all P<C0. 05). In terms of infection site, MDRO
group had higher economic burden on respiratory tract and urinary tract infections than non-MDRO group (both
P<C0.05). Gamma regression analysis showed that MDRO infection (OR =1.76, 95%CI: 1.10—2.89), Acineto-
bacter baumannii infection (OR = 1.53, 95%CI: 1.04 — 2.28), length of hospital stay (OR = 1. 02, 95%CI: 1. 01
—1.04), and admission to intensive care unit (ICU) (OR =1.76, 95%CI: 1. 13 — 2. 74) were all independent
factors affecting medical expense (all P<C0.05). Quantile regression revealed that MDRO infection presented positive
effect at the low and middle percentile (z =0.25, =14 409.75; =0.50, 3 =17 436. 48). Length of hospital stay
(£=0.50, 8=1423.15; t=0.75, =1 176.13) and admission to ICU (¢ = 0. 50, 8 =25 762.75; ¢ =0.75, B =
51 689.76) increased the expense at the middle and high percentile (both P <C0. 05). Conclusion MDRO HAI
bring about heavy economic burden on elderly patients. Medical institutions should establish an integrated system

that integrates antimicrobial management, early diagnosis, and key prevention and control, so as to effectively

control medical expense through multidisciplinary quality improvement.
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Table 1 Comparison in baseline characteristics between patients in MDRO group and non-MDRO group before and after PSM

VEFLHT (n = 234) PERL)5 (n = 150)
A dik MDRO# 4 MDRO#l  ¢/X° P MDRO# 4 MDRO# /X’ p
(n=117) (n=117) (n=75) (n=75)
FARELH )] 74(63.2) 58(49. 6) 4. 449 0. 035 52(69.3) 47(62.7) 0.743 0.389
AEWETM (P, Pos) s %] 81(74,86) 77(67,82) 8.002  0.005 77(69,84) 78(69,84) 0.385  0.701
MMETEAE W% B ACW (%) ] 66(56.4) 27(23.1) 27.142  <<0.001 28(37.3) 27(36.0) 0. 029 0. 865
ey i S Al 5 [ 31 € ) ] 90(76.9) 84(71.8) 0.807  0.369 59(78.7) 55(73.3) 0.585  0.444
Ml PR FE Rl L] (26 ] 45(38.5) 44(37.6) 0.018 0. 893 25(33.3) 25(33.3)  <<0.001 1. 000
U B 1L 55 Al 9 9 4810 € 26 ] 81(69.2) 72(61.5) 1.529  0.216 49(65. 3) 47(62.7) 0.116  0.734
B A s (481 (260 ] 19(16.2) 7(6.0) 6.231 0.013 8(10.7) 8(10.7)  <<0.001 1.000

£ 2 MDRO 4 53F MDRO £H 8 3% 528 BRAE L B[4 ( %) ]

Table 2 Comparison in baseline characteristics between patients in MDRO group and non-MDRO group (No. of cases [ % ])

Ar it MDRO # (n = 75) 4k MDRO 4 (n = 75) t/X? P
I PR AR AR 55 XU PR R
GIR SIS 34(45.33) 21(28. 00) 4,852 0.028
B E SR 49(65.33) 41(54.67) 1.778 0.182
rhe bk B 24(32.00) 20(26. 67) 0.515 0. 473
= A A B s 35(46.67) 21(28.00) 5.585 0.018
= AN F BT 2 4 % 7 sk 30(40. 00) 16(21.33) 6.145 0.013
il — A~ A 2 AR s 34(45.33) 16(21.33) 9. 720 0.002
T A ) 2 R A
i) = AN B AT B 33(44.00) 17(22. 67) 38.015 <0. 001
(0 A R 19(25. 33) 3(4.00)
] 23 AR 2 TR 8(10. 67) 5(6.67)
Jili % 5 7 AA T 7(9.33) 19(25. 33)
K 5 A4 B 3(4.00) 13(17.33)
[ ¥4 1 T 1R 4(5.33) 8(10.67)
Al T el 1(1.33) 10(13. 33)
fiif 245 1%
il Bl 7 5 M 25 44(58.67) 3(4.00) 52. 086 <0. 001
it S 70 TR 2R 2 56(74.67) 14(18. 67) 47.250 <0. 001
T} 1 T ] 2 54(72. 00) 18(24. 00) 34,615 <<0. 001
iy 7 A R K 70(93. 33) 34(45.33) 40. 635 <0. 001
Tirf 42 B 8 1 2% 42(56. 00) 8(10.67) 34. 680 <0. 001
i U I 2 2 35(46.67) 8(10.67) 23,767 <<0. 001

i At - P T e 2% 22(29.33) 3(4.00) 17.328 <0. 001
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Table 3 Constitute in hospitalization expense of patients in MDRO group and non-MDRO group (M[P,s P, ], Yuan)

i MDRO £ 4k MDRO 4 By U P
A B 2 2% 37 779.0(20 566. 0,123 798. 4) 5 075.7(7 816. 4,59 776.3) 22 703.3 1.832.5 <<0. 001
fE B A A 42 A 0€0,467. 1 000,947.3) 0 2694.5 0. 609
— i BT R 55 B 1403, 0(619. 0,2 570.0) 858.0(453. 0,1 861.0) 545. 0 2180.5 0.018
— IR YT B 2 921, 0(243. 0,1 940. 0) 296. 0(85.0,875. 0) 625. 0 1.809. 0 <0. 001
AR L 2 419. 0(786. 0,9 377.0) 524.0(263.0,2 632.0) 1.895.0 1749.0 <0. 001
S B S W T 6 553. 0(3 437.0,20 860.0) 2935, 0(2 076. 0,8 968. 0) 3618.0 1.896.5 <0. 001
AR L W o 5 035.0(3 022.0,12 728.0) 3 514.0(1 586. 0,5 206. () 1521.0 2018.5 0. 003
JEFARIAY I H P 9 497.0(3 921.0,25 442.0) 1 636.0(685.0,8 627.0) 7 861.0 1622.5 <0. 001
FARIBIT 60.0€0,1 040.0) 0€0,748.0) 60. 0 2 550.0 0.287
[LEEA 8 234.6(2 328.0,20 133. 1) 2 004. 1(950.5,12 245.6) 6230.45  1908.5 <<0. 001
U2 5 1716.3(267.2,7 463.2) 298.3(17.0,2 163.2) 1418.0 1.877.0 <<0. 001
2l g 594, 7(52. 4,2 069. 1) 159. 6(36.7,756. () 435.1 2215.5 0.024
HoAh 2% H 2 019.1(635. 8,6 533.0) 539.2(247.2,2 471.9) 1479.9 1719.5 <0. 001

R 4 MDRO 4K [a] R Ge A0 5B & 4 B

5 e 2 I B TR 259 3 5 4 MDRO 4 He % ()

Table 4 Comparison in total hospitalization expense and antimicrobial expense between patients in MDRO group of different

infection sites and non-MDRO group (Yuan)

JRGL AL fEBE BB HIM (P55 Pys) ] B U 2 PR 25 B[ M (P 5. Pys)] B U P
d MDRO 41 15 075.7(7 816. 4,59 776.3) - - 298.3(17.0,2 163.2) - - -
-1 3 35 151. 1(20 044. 9,95 382.5) 23 066. 8 604.5  0.001 1 709.3(263. 6,7 355.9) 1051.1 712.5  0.018
TSI 95 321.2(45 313.5,141 609.0) 80 245.6 15.0  0.047 4341.2(3 162.1,6 191.3) 4173.0 13.0  0.034
QIR 27 167.3(10 371. 7,193 430.5) — 10 654.5 19.0  0.876 1 063.5(259. 8,8 264.7) 638.3 14.5  0.684
pipn| 30 139.8(9 249. 3,46 528. 3) —8913. 4 .0 0.857 708.0(319. 3,2 444.6) 539. 4 2.5 0.314
HoAth 113 723.6(95 354.8,141 495.8) 92 954.5 .5 0.021 8 594.1(3 784.9,14 029.7) 8 266.7 10.0  0.246

T — R Bdls AP AE
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Table 5 Comparison in laboratory diagnosis expense and non-surgical treatment expense between patients in MDRO group of

different infection sites and non-MDRO group (Yuan)

YL ERELWRIM(P,;. Pl 4 U P AEFARBITHHBEIMP,, Pl & U P
4E MDRO 41 2935.0(2 076.0,8 968.0) - - - 1 636.0(685.0,8 627.0) - - -
P12 3 6 449.0(3 720.5,15 023. 0) 3 670.5 648.5  0.004 9 389.5(4 459.2,18 987.0) 7 854.0 600.5 0.001
W IR i 17 315.0(6 551. 8,27 408.0) 14 818.0 17.0  0.068 16 235.5(4 533.1,28 337.1) 15 087.5 14.0  0.038
1fiL ¥ 7 246.0(3 031.0,33 699. 0) 1442.0 16.0  0.876 3 356. 0(2 053. 0,30 329.5) 150. 0 13.0  0.530
ifn| 3910.0(2 136.5,5 923.5) - 1803.0 5.0  0.857 3 874.2(1 557.8,8 332. 4) 1819.8 3.0 0.429
oAl 17 406. 0C10 900.5,24 015.5) 14 488.0 6.5 0.089 22 695.2(18 329. 0,36 087.5) 19 180. 3 0.5 0.009

e - B A

2.4 MDRO #4153 MDRO 41 % ¥ #i 32 #F #r F6 )7L Gamma [ JTAR 437 45 5
Gamma [119 %45 8 7% , MDRO J& 2t 618 Rk Table 6 Analysis results of generalized linear Gamma
B AEBEm K R AME ICU 49K BE 97 3% F 19 ot S 5% regression model

M R 28 (5 P<20. 05), L3 6, 430 B[l U5 45 2 it OR(95%CI) ‘ P

— 458 T MDRO J&YLFEAR 43 7 45 (2 = 0. 25) & MDRO J 1.76(1.10~2.89) 2,508  0.013
H M (2= 0,500, 20 SIS 0 2% 1 14 409. 75 o8 & BB ARSFEERE  1.53(1.04~2.28)  2.157  0.033
17 436. 48 JG, M 7E 71 155 43 6r a5 RN 25 5% L 481t 2 BB K 1.02(1.01~1.04)  4.810 <0.001
B (P>0.05), RN K5 A ICU 784 w4 AfE ICU 1.76(1.13~2.74)  2.607  0.010

o7 5 I EE 7 B PG I, B 500E B 2 A5 5 T e T 38 Ok
(FHP<<0.05, WEK7.81,
R T AMALEN] A R 43 T 45 R

Table 7 Analysis results of quantile regression model

A7 i S A5 (o) B(95%CI) ¢ P
MDRO J2& % 0.25 14 409. 75(1 335. 40~27 484.11) 2.160 0. 032
0.50 17 436. 48(3 908. 13~30 964. 82) 2.526 0.013
0.75 20 303.14( = 10 685.76~51 292.03) 1.284 0. 201
1 B iif 0.25 199. 01( = 500. 48~898. 50) 0.558 0.578
0.50 1 423.15(766. 30~2 080. 01) 4.247 <0. 001
0.75 1 761.13(556. 66~2 965. 60) 2. 866 0. 005
AfE ICU 0.25 -1 118.75( =21 657. 68~19 420.17) -0.107 0.915
0.50 25 762.75(3 012.36~48 513. 14) 2.220 0.028
0.75 51 689.76(8 708.74~94 670.79) 2.357 0. 020
Gamma Regrea?inn Quantile Heg.('r =0.25) Quantile Relg(T =0.5) Quantile }.’%eg('r =0.75)
AMEICU P —————— —— —e—it I
it ; : ' '
fEBERHE . . , b
S H KT 25 —te———— e e —
e A T2 —_——— ——
= SR e — —e— e
B A AR
FI=A A B2 st ; . S S ety —i
RI=A A b
i ORI L ._._. _H _.ﬁ _._
MDRO Jg&ijt : »—o—q >—.—¢ _._
0.3 1.0 3.0 -40000 20000 0 20000 -50000-250000 2500050000-50000 0 50000 100000

1 2 SUHH AT H IR0 A5 5 25 2R 20 bk ]

Figure 1 Forest plot of regression model results for economic burden assessment
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