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A real-world study on reducing central line-associated bloodstream infec-
tion

HE Li', JIANG Xiaoyan®, LYU Yu? (1. Department of Healthcare-associated Infection Mana-
gement, Sichuan Provincial People’s Hospital Pujiang Hospital-Pujiang People’s Hospital ,
Chengdu 611630, China; 2. Healthcare-associated Infection Control Center , Sichuan Academy
of Medical Sciences and Sichuan Provincial People’s Hospital , Chengdu 610072, China)

[Abstract] Objective To evaluate the risk and window period of the occurrence of central line-associated blood-
stream infection (CLABSD . analyze the effect of applying multidisciplinary team (MDT) management to reduce
CLABSI, and provide evidence for the formulation of prevention and control strategies for CLABSI. Methods All
hospitalized patients with central venous catheter (CVC) in the intensive care unit (ICU) of a tertiary first-class
hospital were selected from January, 2019 to December, 2022. A two-stage, single-center, pre- and post-control re-
al-world study was adopted. The first stage (from January, 2019 to December, 2020) was the baseline control
stage, and the second stage (from January, 2021 to December, 2022) was the intervention stage. The project team
used MDT management method to continuously strengthen organizational management, improve work processes,
and prospectively monitor the risk of the occurrence of CLABSI by using the independently developed “CLABSI
whistle system”. In addition, according to the actual risk situation, a mechanism of cross-checklist was added to

CLABSI bundle prevention and control strategy within 7 days after CVC intubation. Results The incidence of
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CLABSI at baseline stage was 9. 16% and the daily incidence was 10. 75%,. The incidence of CLABSI in the inter-

vention period was 5.99% and the daily incidence was 6. 48%,. The incidence and daily incidence of CLABSI before

and after intervention were statistically different (both P<C0. 001). The acute onset period of CLABSI was 7 =9

days after CVC intubation, afterwards the risk turned stable. The project team successfully reduced the risk of

CLABSI through intervention within 7 days after intubation (y* =19. 130, P<C0.001). Conclusion 7 -9 days after

CVC intubation is the window of opportunity to reduce CLABSI, and grasping this period can effectively reduce the

risk of CLABSI.
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Table 1 Basic characteristics of patients with CVC before and after intervention
TH M WL
E3 iy P
2021 4 (n=1018) 20224 (=901) At (=1919) 2019 (n=997) 2020 % (n=891) At (n=1888)

HHEH D 8 876 8 872 17 748 9116 6982 16 098 - -
FHEG HHIMPas s Pos) s d] 6.50(3.00, 11.00) 7.00(4.00, 13.00) 7.00(3.00, 12.00) 6.00(3.00, 12.00) 5.00(3.00, 10.00) 6.00(3.00, 11,00) =3.992 <0.001
CLABSI % 5 %[ il (%)] 57(5.60) 58(6. 44) 115(5.99) 94(9.43) 79(8.87) 173(9.16) 13,680 <0.001
CLABSI H % %5 %[l (%) ] 57(6.42) 58(6.53) 115(6. 48) 94(10.31) 79(11.31) 173(10.75) 18,218 <0.001
(T, %) 61.66%17.08 60,46 £ 18,03 61,0917, 54 60.33£17.11 60.68£17.12 60.50£17.11  —1.066 0,287
FHELH0)] 658(64. 64) 548(60. 82) 1206(62.85) 637(63.89) 590(66.22) 1227(64.99) 1.897  0.168
FIRELH )] 25.785 <0.001

ML ICU 305(29. 96) 164(18.20) 469(24. 44) 218(21.87) 274(30.75) 492(26.06)

4 1ICU 369(36.25) 425(47.17) 794(41.38) 481(48.24) 395(44.33) 876(46. 40)

HEICU 250(24.56) 77(8.55) 327(17.04) 139(13.94) 20(13.47) 259(13.72)

B4 ICU 39(3.83) 89(9.88) 128(6.67) 52(5.22) 73(8.19) 125(6.62)

WEHE ICU 20(1.96) 23(2.55) 43(2.24) 8(0.80) 15(1.69) 23(1.22)

ML AMEEICU 35(3. 44) 123(13.65) 158(8.23) 99(9.93) 14(1.57) 113(5.98)

EEWALH 0] 55.533 <0.001

5 ik 302(29. 67) 238(26. 41) 540(28. 14) 438(43.93) 283(31.76) 721(38.19)

LL-aNils 416(40.86) 331(36.74) 747(38.93) 270(27. 08) 281(31.54) 551(29.18)

HH Ik 300(29. 47) 332(36. 85) 632(32.93) 289(28. 99) 327(36.70) 616(32.63)

MRBHL )] )(0.98) 14(1.55) 24(1.25) 8(0. 80) 13(1.46) 20(1.11) 0.156 693
AU S LA C%)] 658(64. 64) 597(66.26) 1.255(65. 40) 681(68.30) 603(67. 68) 1284(68.01) 2,918 0.088
KEDFLHC)] 109(10.71) 83(9.21) 192(10.01) 99(9. 93) 92(10.33) 191(10. 12) 0.013 909
FILELHIC%)] 338(33.20) 287(31.85) 625(32.57) 323(32. 40) 289(32. 44) 612(32.42) 0.010  0.919
BRI 0] 231(22.69) 165(18.31) 396(20. 64) 195(19.56) 189(21.21) 384(20.34) 0.051  0.821
15 44 LA 1 f e L4 (0D ] 108(10. 61) 96(10. 65) 204(10. 63) 124(12. 44) 103(11.56) 227(12.02) 1839 0.175
TR 0] 122(11.98) 88(9.77) 210(10.94) 92(9.23) 81(9.09) 173(9.16) 3.333 068
FAMBION] 942(95.53) 825(91.56) 1767(92.08) 936(93. 88) 840(94.28) 1.776(94.07) 5,831 0.016
W GHE 8 T BURTS 95 1 A — 2R TR0 .
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Figure 3 Restrictive cubic spline regression results of

CLABSI in internal jugular vein intubation
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Table 2 Number of whistles and causes for abnormity in each year (No. of whistle [ %)

AEY ERVE ¢ A Aok Wi i e PR AE CRpHEH i 45 3% I L 35 5%
2019 1133 798(70. 43) 102(9.00) 102(9.00) 102(9. 00) 786(69. 37) 786(69. 37) 73(6. 44)
2020 1258 864(68. 68) 198(15. 74) 198(15. 74) 218(17.33) 712(56. 60) 712(56. 60) 142(11.29)
2021 1303 800(61. 40) 241(18.50) 241(18.50) 335(25.71) 936(71.83) 936(71.83) 174(13. 35)
2022 1351 881(65.21) 449(33. 23) 449(33.23) 590(43.67) 868(64. 25) 868(64.25)  204(15.10)
it 5 045 3 343(66.206) 990(19. 62) 990(19. 62) 1 245(24.68) 3 302(64.45) 3 302(64.45) 593(11.75)
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Table 3 Compliance status of cross-checklist items
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018 1018 100

BERENEEEBATEAN 2N AT ELR? 938 782 93.37
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AR TR — UM M A A O K 1018 902 88. 61
A4 < I 2 A T A B T R T R R T i R R ) L B vk T T A R TG T O R
W /20 A + Je A
BEERGLBFHOE B EEFAK EHTFE? A 08 B EEFAK LHTFE, 1018 1.000 98.23
T PR A A R A R A B A TR R T 2 1018 1000 98.23
F W A ARG R A LA A D B E A 15 em B =2 W7 T TS TR 1018 1018 100
PRAE & A0 R 51 AT P Bk 1018 572 56. 19
PAE R S SRR EHATTF DA 1018 991 97.35
HRAE B R bR A AR ST TG R A LR 1018 1018 100
B G R T IE A 0 OBk AT 5 7 1018 1018 100
A4 < R TE T L R 38 B ORE s A T L i 9B R SR R 2 T
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T AN Z— b B R AT S 50K 2580 S E s BOR AT KBRS .
L@ E P SRR /A A W R R L 2 488 2202 88. 50
B N U TS TR 2 488 2088 83.92
A T O )R 5 A DL afn 95 7 2 488 1945 78.18
A AR A XA Y S e 2 OB A DA S S i 1 AT TS T R R T 7 1515 1515 100
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Table 4 Comparison of CLABSI incidence in patients with

CVC intubation at different sites
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Table 5 Distribution of intubation sites in patients from di-

fferent departments (No. of cases [ % ])

Fla J i Jik BEE T ik 9P K
(n=1261) (n=1298) (n=1248)
AMEE ICU 215(17.05) 286(22.03) 460(36. 86)

41 ICU 781(61.93) 441(33.98) 448(35. 90)

HE ICU 92(7.30) 342(26. 35) 152(12.18)
Z4E ICU 86(6.82) 96(7. 40) 71(5.69)
M WA ICU 20(1.59) 29(2.23) 17(1.36)
2SR ICU 67(5.31) 104(8. 01) 100¢8. 01)

P éng CLABSI 44 4k CLABSI 41
% [BIC%)] LHICY]

% Bk 1261 129(10. 23) 1 132(89.77)

Al BT bk 1 298 74(5.70) 1 224(94. 30)

BN ik 1248 85(6. 81) 1163(93.19)

2.6 TG AR RN 2019 5 2020 41 30 d
CLABSI i XU il 2k 52 28 LA #, Log-rank i 5
ZERZE RIS L (42 =0.025,P=0.615),F
Wi CLABSI % 5 XK 0L & 4. F HiJ5 30 d
CLABSI i WU W1 2 82K B 5 1 3R il 2606 58
X, Log-rank KB 25 R 22 A G it 5 L (7 =19. 130,
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Figure 4 K-M analysis results of comparing the incidence of

CLABSI before intervention
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Figure 5 K-M analysis results of comparing the incidence of

CLABSI before and after intervention
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Figure 6 K-M analysis results of comparing the incidence of

CLABSI after intervention
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