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Tracking and evaluation on the improvement efficacy of a 3-year special
action of “Improving the pathogen detection rate before antimicrobial

therapy”

ZHANG Jing', WANG Rui', REN Xin-ci®, ZHANG Qi’, ZHAO Xue-li', LI Liang-jun'
(1. Department of Healthcare-associated Infection; 2. Department of Pharmacy; 3. Depart-
ment of Laboratory Medicine , People’s Hospital of Huaibei , Huaibei 235000, China)

[Abstract] Objective To track and evaluate the improvement efficacy of a 3-year continuous implementation of
special action of “Improving the pathogen detection rate before antimicrobial therapy”, and provide evidence-based
basis for future work. Methods Clinical data of inpatients in a tertiary comprehensive hospital from 2020 to 2023
were collected. The baseline survey result in 2020 was taken as the pre-improvement group, and the continuous im-
plementation of special action improvement goal from 2021 to 2023 was as the post-improvement group. Measures
were taken, including improving the information system, establishing a multi-department collaboration mechanism,
providing multi-level training and education for all staff, standardizing medical behavior and pathogen detection
processes, and strengthening supervision efficiency. Indicators were dynamically tracked and strategies were fo-

llowed up promptly. Monitoring and data acquisition were carried out through the hospital infection information sys-
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tem. R 4. 1.3 statistical software was adopted to compare the differences between two sets of indicators and the
changing trends of data in different years, and the improvement efficacy was evaluated. Results After promoting
the improvement goal of 3-year special action, the therapeutic antimicrobials usage rate decreased, presenting a
downward trend with years (P<C0. 001). Pathogen detection rate before antimicrobial therapy increased from 39. 38 % to
85.40% ; blood culture detection rate increased from 14. 11% to 49.28% ; pathogen detection rates before restricted
and special antimicrobial therapy increased from 31.76% and 55.97% to 92. 11% and 99. 10% , respectively; patho-
gen detection rate before combined use of key antimicrobial agents increased from 83. 09% to 97.74% , all presen-
ting increasing trends year by year (all P<C0.001). The detection rate of multidrug-resistant organisms decreased.
Detection rates of carbapenem-resistant Enterobacterales (CRE) and methicillin-resistant Staphylococcus aureus
(MRSA) presented downward trends (P<Z0.001). Healthcare-associated infection (HAI) diagnosis-related patho-
gen detection rate remained above 90%. Consistency rate between specimen collection and infection sites increased
from 73.26% to 91.67% , with an increasing trend year by year (P<C0.05). The internal medicine department had
the lowest consistency rate, while the critical care medicine department had the highest consistency rate. Conclusion

Three-year continuous promotion of the special action improvement goal and dynamic evaluation have greatly im-
proved the clinical medical personnel’s capability in judging the indicators and detection timing of pathogen speci-

mens accurately, standardized diagnosis and treatment behavior, and guided the correct and rational use of antimi-
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crobial agents in clinical practice, thus reduced the occurrence of bacterial resistance in hospital.
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Table 1 Comparison of different grades of antimicrobial agents used by inpatients, 2020 —2023(% [case/case])

o i BEidE
i H VA P
2020 4 2021 4 2022 4 2023 4
TR B Z  44.72(18 737/41 895) 41.90(19 564/46 693)  35.55(17 758/49 947)  29.67(18 205/61 356)  —46.831  <C0.001
Rl AT 2 R 30, 14(12 628/41 895) 25.01(11 676/46 693)  18.65(9 313/49 947) 18.12(11 115/61 356)  —12.835  <0.001

BB AE YR 23,4009 805/41 895)

11.35(5 301/46 693)

1.54(768/49 947) 2.00(1 228/61 356) - 18.325  <C0.001
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Table 2 Comparison of pathogen detection indicators for inpatients before antimicrobial therapy, 2020 — 2023 (% [ case/case])
P i L&l
b VR A P
2020 4 2021 4¢ 2022 4 2023 4
T 2518 07 10 TR 5 G R 39.38(7 378/18 737)  44.68(8 741/19 564)  59.57(10 579/17 758) 85.40(15 547/18 205)  —6.222 <0. 001
T 25087 115 AR R 2 R R 38.01(7 121/18 737)  43.34(8 480/19 564)  57.86(10 275/17 758)  84.54(15 390/18 205)  =7.056 <0. 001
BUE 25 WA T AR TS 1) I 2 6 K 18.62(3 488/18 737)  20.79(4 068/19 564)  26.02(4 621/17 758)  52.43(9 545/18 205)  —21.138 <C0.001
T 25 ) 1R 9T 1 I8 5 5 % 14.11(2 643/18 737)  17.17(3 359/19 564)  21.63(3 841/17 758)  49.28(8 972/18 205)  —25.655 <C0.001
BRI G H AT IR R 31.76(4 011/12 .628)  44.63(5 211/11 676)  80.07(7 457/9 313) 92, 11(10 238/11 115)  —10.658 <C0.001
TR BB 25 WA IT BRI R R 55.97(5 488/9 805) 62.46(3 311/5 301)  98.83(759/768) 99.10(1 217/1 228) 3.764  <0.001
T A 7 ) T 55 24 00 7 i 2 2 G 3R - 83.09(172/207) 94, 14(225/239) 97. 74(259/265) 5.006  <C0.001
B2 5 R e 35 A O 0 JiL 2 36 36 90. 66(359/396) 92,77(321/346) 93.01(346/372) 91.50(420/459) 7.747  0.678

T~ RN ] BORIT R 10U b i 0

£ 320202023 4P B B A £ T2 PR G OO R AEL D (/D) ]
Table 3 Comparison of detection results of multidrug-resistant organisms in inpatients, 2020 = 2023 (% [case/case])
WL I U e
2 T it} 24 I Z P
2020 4F 2021 4F 2022 4 2023 4
CRAB 52.27(92/176) 69. 74(106/152) 66.36(146/220) 57.79(152/263) 0.259 0. 795
MRSA 71.96(136/189) 57.08(125/219) 44.34(98/221) 50. 96(133/261) 2.710 0. 007
CRPA 9.96(27/271) 11.34(56/494) 13.67(86/629) 13.59(100/736) - 4.700 <0. 001
CRE 7.25(76/1 048) 7.75(86/1 109) 4.41(59/1 339) 2.58(57/2211) —11.253 <0. 001
SR 19. 66(331/1 684) 18.90(373/1 974) 16.15(389/2 409) 12.73(442/3 471) = 9. 466 <<0. 001
R4 20202023 48 B5 B B YL 12 R S R 2 26 A AR AR A 2L 26 (il / i)
Table 4 Consistency rate of HAI diagnosis-related pathogen specimen, 2020 — 2023 (% [case/case])
WL i eI
Bl 7 P
2020 4F 2021 4 2022 4F 2023 4

R 62.96(136/216) 81.40(140/172) 84. 78(156/184) 89.20(190/213) 1.923 0. 055
Mz Rk 68.97(20/29) 71.43(15/21) 81.82(9/11) 86. 67(26/30) 1. 090 0.276
W I P R 81.82(9/11) 100(15/15) 91.67(11/12) 100(14/14) 0.876 0.381
H A A EE 38.89(7/18) 80. 00(8/10) 81.25(13/16) 80. 00(16/20) ~0.548 0.584
O 1ML R 71.43(15/21) 85.71(6/7) 70.00(7/10) 91.67(11/12) 1.175 0. 240
Jiv o9& Rk 42.62(26/61) 71.74(33/46) 75.51(37/49) 87.14(61/70) -0.626 0.531
AT AR 79.25(42/53) 90. 90(40/44) 100(53/53) 91.67(22/24) 2.282 0.023
Ay B 73.91(17 /23) 79.31(23/29) 78.79(26/33) 93.02(40/ 43) 0.927 0.354
SR 88.19(112/127) 91. 06(112/123) 91.37(127/139) 92.81(155/167) 4,026 0. 001
fg Lo /N LSRR 100(17/17) 85.71(18/21) 95. 45(21/22) 92.00(23/25) 1.756 0.079
W5 SR 96. 67(29/30) 100(26/26) 97.14(34/35) 100(28/28) 2. 481 0.013
HRE 94. 44(17/18) 100(21/21) 89. 47(17/19) 100(22/22) 1. 698 0. 089
g SRk 94, 44(17/18) 100(22/22) 100(22/22) 100(22/22) 1. 659 0.097
17 R 57.14(12/21) 65.00(13/20) 71.43(15/21) 78.95(30/38) 0. 246 0. 806
Ho At AR 86.96(20/23) 92.31(12/13) 90. 00(18/20) 93.75(30/32) 1.715 0. 086
T S 2 ) 93.75(15/16) 96. 15(25/26) 100(23/23) 100(40/40) 1.298 0.194
E i 73.26(263/359) 86.29(277/321) 88. 44(306/346) 91. 67(385/420) 4,197 <0. 001
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Table 5 Correlation between pathogen detection rate before antimicrobial therapy and multidrug-resistant organism detection

rate, 2020 —2023(% [case/case])

B i e R
i 000 95
2020 4 2021 4 2022 4 2023 4

YU 25 WA YT R IRk K R 39, 38(7 378/18 737)

44, 68(8 741/19 564)

59.57(10 579/17 758)  85.40(15 547/18 205)

22 ¥ i 24 B ARG R 19. 66(331/1 684) 18.90(373/1 974) 16. 15(389/2 409) 12.73(442/3 471)
Ve 3 412,144 3 388. 345 2534.032 1 922,927
P <20. 001 <20. 001 <20. 001 <0. 001

OR(95%CD 0.803(0. 785~0. 823)

0.811¢0.794~0. 828)

0.839(0. 824~0. 853) 0.873(0.862~0. 884)

3 it
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