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Effects of bundle nursing measures on preventing central venous catheter-related

bloodstream infections in critically ill cardiac patients
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Abstract: Objective To explore the preventive effect of bundle nursing in the prevention of central venous catheter-
related bloodstream infections (CRBSI) in critically ill cardiac patients. Methods A total of 200 critically ill cardiac
patients who received central venous catheter treatment at The First Affiliated Hospital of Xinjiang Medical University
from June 2021 to June 2022 were included as the study subjects. Among them, 100 patients who received routine
nursing from June to December 2021 were assigned to the control group, and 100 patients who received bundle nursing
from January to June 2022 were assigned to the experimental group. The infection-related indicators, bacterial culture
positivity rate, CRBSI rate, duration of catheter placement, and ICU length of stay were compared between two groups.
Results The experimental group had a lower proportion of abnormal temperature, white blood cell count, procalcitonin,
C-reactive protein, and other indicators before extubation compared to the control group. Compared with control group,
experimental group had a lower bacterial culture positivity rate [ 20.00% (5/25) vs 45.95% (17/37) ,X*=4.387, P=
0.036] and infection rate (5.00% vs 17.00% , X*=7.354, P<0.01) , and the duration of catheter placement and length
of ICU stay were shorter in the experimental group (P<0.05). Conclusion Bundle nursing intervention in critically ill
cardiac patients who have undergone central venous catheter treatment can reduce the incidence of CRBSI.
Keywords: Bundled nursing; Central venous catheter; Catheter-related bloodstream infections; Critically ill cardiac

Fund program: Youth Foundation of Nursing School of Xinjiang Medical University ( HLQN-2019-06)

DOI: 10. 13429/j. enki. cjer. 2024. 03. 034

BEEWB: FilEp Ry M G E FRM RS B E (HLON-2019-06)
WEESE: HH, E-mail: 15971615365@ 163.com

HAREH: 2024-03-20



- 482 - F I RS

2024 4E 3 A 37 53 1

Chin J Clin Res,March 2024, Vol.37, No.3

TSR R ST, AR, W O
25 A MAE ISR 25 Y RO R AR R R
T DA B 5 o Rl 45, el A 0 K 2 A IE B o
5 e RO I ) e b . A1 b Ik A R T
i B A A T, 7O IE A R Tz
I 22 T R BRI S B SR U Ok A 2 | A1 b ik 48
M I e (CRBST) g Ho 2 — 21, 2021 4
PR 8 T A flt R 2 7 2 Y OO A 38 T 50 7 I 2 4
e BAR T B AR LA A CRBSI A& A= 7 AR
B AR TR T A ik B, X KA
TEERAE AP R AR T e Bk Y ik
PR DARIE 12 27 Sl 48— 2R 9 HAS D I JE Al
(4 B it 4 A — o, Ry R R L0 R A 4 R

% AR TR (R R R . AR SR
AP B FUHT T T O ik FAE AR O bk CRBSI,
BRI RBCR . BRIEINT .

1 AMEH®

1.1 —fE%4 $EHL 2021 4F 6 H 2 2022 4F 6 H Hiis
BRI 2= — R B e ICU 47 rhuCi bk B A8 000 Ik 8
SiE FRFF 200 45, Horbr 2021 4 6 H 2 12 AA7H L Ry
100 7] JB 3 S % BE2H , 2022 4F 1 ) %2 6 H St S i Ak
PR 100 B 8 E IR . PIZH AR — R TR RN
BRI AT E (WBC) (B85 R i (PCT) (C J
N (CRP) 848 5 L3, 22 S JCGe 127 5 L (P>0.
05) , BA Rk, Wik 1,

®1 A BBTRILE. (n=100)

Tab. 1 Comparison of general data between two groups (n=100)
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Tab. 2 Comparison of temperature, WBC, PCT and CRP before extubation between two groups

THEBORH x5 3205, R ¢ K556 5 TH BT R
(%) 7w, RAX K AIEX K%, P<0.05 K
ERAGIEE L

2 7 R

2.1 HFWMBA ML R IRE ATA
I \WBC \PCT CRP 54545 5 A8 T X B4, 22 5%
ALttt # i X (P<0.01), WLk 2,

22 mEERmERE RGP S
SRS 25 9, AR TR AR R BHPE R 5 911 (20.00% )
Xof HEZH R B R 0 I G 30 1 55 S i o 37 ), A B B R
Je BAPEE 17 61 (45.95% ) o 1564 10 20 B 55 7% BH A 5
CTFXIIEA, ZE A Goi T 2F i L (X* =4.387,P=0.036) .
23 MmAEBRHFREE FEFEYERHA ICU MR at
e IRER CRBSI &4 5 i (5.00%) , % iR2H %
A 17 1(17.00% ) , 356 2H A9 IR YL R AR T X BR A, 22
FAHGIERE L (X =7.354,P<0.01) , XA T4
PR B S ICU A3 e B [B) T X B, 22 R A S it
RN (P<0.01) . LER 3,

[n=100, $i(%) ]
[n=100, case(%) |

- iR WBC PCT CRP

=38°C <38°C =10x10%/L,  <10x10°/L.  =0.5 ng/L <0.5 ng/L =10 mg/L <10 mg/I,
n il 4(4.00) 96(96.00) 5(5.00) 95(95.00) 3(3.00) 97(97.00) 3(3.00) 97(97.00)
T 2H 19(19.00) 81(81.00) 20(20.00) 80(80.00) 18(18.00) 82(82.00) 17(17.00) 83(83.00)
X2 i 11.054 10.286 11.971 10.889
P g <0.001 0.001 <0.001 0.001

F3 OLLEH A B E RO ICU fERBER A FUEL (3s)
Tab. 3 Comparison of catheter retention days and ICU

stay days between two groups (xs)

415 Fd SEEERR(D)  ICUfEREE (d)
EN Rl 100 9.85+1.37 12.93+1.85
Xif B2 100 14.77+1.96 18.90+2.43
¢ {H 20.574 19.548

Pl <0.001 <0.001

3 it g

H R S S O T SR TR 1 T
i {ER AR U ik CRBSI (i ] it R 25 200,
I PR 7%, BE B NI A 119% ~ 37% 5 vhu0 ik
AR HATRERIENA - (1) BEE S5 E AR
I FRAE K , ol 9 ) T 8 T, 2 T 4 A T
255 (2) S MM RS , B T 0 A0 A R AL
20 R A BT T R AR — R S0 TR IE
A B B G X Y T 9 £, RS 20 fL 7 B
PR U R TR B T AR R S AR B

— Pk FRuERETY . L AE 2002 4F, THI 21 CLB, I T
2005 4EAYLE AR BORAT B L CLB i Hip 1 ol
#lk CRBSL, A ORI, IR A AR 4
BHRFELE B #5773 ] FEAG A0 # hk CRBSI (1) &
) RBIFFE L THE HE#E 1 CLB 45 5, B A if
TR A ) B T Lo P K A7 0T B B
A TR AR AL T 100, 45 S R, g0 A e S R AR
WBC ,PCT CRP 2545 5 1) 5 5 L 51 247 2 0o M 2 A
TR IR L A0 7 4 7 P 3 g A R4 o AL e
DA 25 BRSO B e 4 AR A BB Y
RO, B B, HO ik CRBSI 9 & 42 %k 6% ~
30% " AT X HRLE A 17% , 8 TR, 1
N 5% AR THGEN U2 Ak i S AL A B
LRIk CRBST (14 %21 2 78 Al 4 BIABU) S FRT 7Y
AL LRI O Tk CRBSE B 2007 22, 29
MBI A RS R L WA TR R, RS
RST8] 2 375 % 41 JE Hh o bk CRBST (100 57 5 B [
£ BRI ) B, s ik CRBST B XU A



. 484 . w1l RIS

2024 4E 3 A 37 53 1

Chin J Clin Res,March 2024, Vol.37, No.3

— I HUOVIIF ST 45 R R« 22T 2 1) O i kS A R
JeBE T R R SRR O I S R R 30 d
FEARSEFUM P ZE SR Al I A A 3 B T
BEBARMGE N H W PR T EAE R S 1
DLHEA TP, SR NG B R B 1 S48 X RE A 4
FERAE Y E R A] MR T Gk CRBSI Y &
AR I ICU AR R 4000 . ARRFIE 5
21 A5 B B R ICU AF: g o) (i) 35 J % BE AL, P
VR R RIPAL A5 1 BB

ZE TR BT O FR KA IR YT 10O U E
BE RHEAAL T E 1, 0] LU /b spu # ik CRBSI
&

FlEMR T
SE M
(L] Aol A 36 2 w4 A B SR v i K A 30 B 2%

BT B R AR (2019 JR) [T]. 4R Sh RS, 2020, 58
(4):261-272.

The Expert Group on Safety Management of Central Venous Access
Device. The expert consensus on safety management of central
venous access device[ J]. Chin J Surg, 2020, 58(4): 261-272.
ZRuE, LR, SR IDEAE , 5. AN [7] 7 JUK G S-S AR S e
SHEFRE PR Meta 2387 (1] 97 1 k48 2% 3k, 2022, 37 (18)
1720-1727.

Li Q, Zhao X, Zhang XW, et al. Network Meta-analysis of incidence
of catheter-related bloodstream infection in adults with four venous ac-
cess devices[ J|. J Nurses Train, 2022, 37(18) . 1720-1727.

% T TR P B B4 5. 2021 4F [ 5 B 7 R &8 it A
FRLT]. A TA: BRb A B, 2021,28(4) « 15.

NHS. National medical quality and safety improvement target in
2021[J]. Chin Health Qual Manag, 2021, 28(4): 15.

EVBTR, EOkAE, B, 4 AL AL i BT R AL g
PBEBALAE B B RO AT ()] E rh i R AU,
2022,29(3) :347-350.

Meng SS, Wang YM, Tong XS, et al. Analysis of the effect of the
care bundle in the construction of nursing team in standardized chest
pain center[ J]. Chin J Integr Tradit West Med Intensive Crit Care,
2022, 29(3) . 347-350.

Lee KH, Cho NH, Jeong SJ, et al. Effect of central line bundle
compliance on central line-associated bloodstream infections [ J ].
Yonsei Med J, 2018, 59(3) . 376-382.

Boll B, Schalk E, Buchheidt D, et al. Central venous catheter-relat-
ed infections in hematology and oncology: 2020 updated guidelines
on diagnosis, and prevention by the Infectious
Diseases Working Party (AGIHO) of the German Society of Hema-
tology and Medical Oncology (DGHO) [J]. Ann Hematol, 2021,
100( 1) : 239-259.

Bl % DA AR e e I A T R B R A SRy ML A A A DG IR L Tl 5
Pl 5w (2021 fR) ()] A el e 4 1l 2= ik, 2021, 20 (4)

management ,

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

387-388.

Medical Administration Bureau of the General Office of the National
Health Commission. Guidelines for the prevention and control of ves-
sel catheter associated infection (2021 Edition) [ J]. Chin J Infect
Contr, 2021, 20(4) . 387-388.

F o e 5 DR P 2 2 R A SO 2 ol 202 B BB A A 5%
PRSI [ T]. PR BE 2 43K, 2023, 103 (23)
1733-1738.

Perioperative Infection Control Branch of Chinese Society of Cardio-
thoracic and Vascular Anesthesia.Expert consensus on the prevention
of catheter-related bloodstream infection in the department of anes-
thesiology[ J]. Natl Med J China, 2023, 103(23) . 1733-1738.
TR, XNAR BBk, 55 B = W 254 B B 2016—2020 4F ICU
AT AR S O I e R I M0 23 [ 1. 52 T 93 g =
#,2021,28(6) .747-749.

Xiang F, Liu XD, Miao XT, et al. Targeted monitoring of catheter-
related nosocomial infections among severe patients admitted to the
intensive care unit ward in a grade-a tertiary general hospital, 2016—
2020[J]. Pract Prev Med, 2021, 28(6) : 747-749.
SRR, OO S AT W AP D v T K- A S I 0 SR
Pl 5 T 2 LB [T ] AR B B e 2 2, 2017, 27
(13) :2889-2892.

Wu D, Cui X, Ma WJ, et al. Multicenter study of prevention and
intervention to central line-associated bloodstream infections in in-
tensive care units [ J ]. Chin J Nosocomiology, 2017, 27 (13):
2889-2892.

Burke C, Jakub K, Kellar I. Adherence to the central line bundle in
intensive care; an integrative review | J ]. Am J Infect Control,
2021, 49(7) : 937-956.

BRAE, BRI, B , 55 B G BB O bk S 8 AR DG
TR S BT R AR AP BRSO i R R e [ ] o
PFRAE EL,2022,22(8) :1232-1237.

Li JH, Wang LJ, Qi Y, et al. Current status and influencing factors
of compliance with Catheter-Related Bloodstream Infection key pre-
vention measures in medical staffs’ Central Venous Catheters insertion
sessions[ J]. Chin Nurs Manag, 2022, 22(8) . 1232-1237.

Safdar N, O’Horo JC, Maki DG. Arterial catheter-related
bloodstream infection: incidence, pathogenesis, risk factors and
prevention[ J]. J Hosp Infect, 2013, 85(3) . 189-195.

Goldman J, Rotteau L, Shojania KG, et al. Implementation of a
central-line bundle: a qualitative study of three clinical units[J].
Implement Sci Commun, 2021, 2(1): 105.

SR BRI PE, 2235 B, 45 ICU Aol # ik S 45 IR e FE IR IX 5 43
A - B 1 160 5 il 41 5 [ T]. Hh 4 fE B0 3 B B 2, 2017, 29
(12):1082-1086.

Zhang M, Xu YQ, Jiang ZM, et al. Study on risk factor of central
venous catheter infection in ICU; 1 160 patients report[ J]. Chin
Crit Care Med, 2017, 29(12) ; 1082-1086.

Burnham JP, Rojek RP, Kollef MH. Catheter removal and outcomes
of multidrug-resistant central-line-associated bloodstream infection
[J]. Medicine (Baltimore) , 2018, 97 e12782.

Yo B H#A:2023-06-09 £ HHA:2023-08-11 #iE: L5



