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Incidences and risk factors of healthcare-associated infection in adult pa-
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[Abstract] Objective To systematically evaluate the incidences and risk factors of healthcare-associated infection
(HAD in adult patients during extracorporeal membrane oxygenation (ECMOQO) treatment, and provide evidence-
based reference for healthcare workers (HCWs) to early identify HAI and formulate preventive measures. Methods

Literatures related to the incidences and risk factors of HAI in adult patients during ECMO treatment period were

retrieved from Wanfang, China Biomedicine (CBM), China National Knowledge Infrastructure (CNKD . VIP Data-
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base, Cochrane Library, Web of Science, PubMed, and Embase. The search time was from the establishment of the
databases to February 1, 2025. Stata 12. 0 software was used for analysis. Results 28 literatures were included in
this study, and a total of 24 690 patients receiving ECMO treatment were monitored, out of which 3 244 had HAI
Meta-analysis showed that the incidence of HAI in adult patients during ECMO treatment period was 31.0%. Sub-
group analysis showed that in the studies that the survey time was 2020 and later, the main type of infection was
lower respiratory tract infection, and the main infection flora was Pseudomonas aeruginosa , the incidences of HAI
in patients were higher (36.5%, 41.4%, 40.6%, respectively). The risk factors for HAI in adult patients during
ECMO treatment period included tracheal intubation or tracheotomy (OR = 7. 838) . combined continuous renal re-
placement therapy (CRRT, OR=1.578), veno-venous ECMO (V-V ECMO) treatment mode (OR =2.022), dura-
tion of ECMO treatment =72 hours (OR = 1. 022), duration of mechanical ventilation =9 days (OR=1.051), body
mass index (BMI) =24 kg/m? (SMD = 0. 154), age =45 years old (OR = 1. 043), high score of sequential organ
failure score (OR =1. 058), infection on admission (OR = 3. 035), combined history of diabetes mellitus (OR =
2. 242), and history of staying in intensive care unit(ICU) (OR = 2.324). Conclusion There are multiple risk fac-
tors for HAI in adult patients during ECMO treatment period, and the incidence is high. HCWs should pay more at-
tention to HAI, accurately identify high-risk populations and risk factors, and formulate comprehensive, detailed,

and personalized intervention measures through multidisciplinary collaboration, so as to prevent HAI during treat-
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ment period.
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Figure 1 Screening process of literatures for Meta-analysis

on incidences and risk factors of HAI in adult pa-

tients during ECMO treatment period
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Table 1 Characteristics and quality evaluation results of included literatures for Meta-analysis on incidences and risk factors of

HAI in adult patients during ECMO treatment period (1 =28)

B L™ (2024) 2019 4 1 H—2023 4 11 A LA 63 53/88 37.59 2.3.,4.6.7,8,9,19,20 6

L& EE 024 2018 4 6 2023 4 10 J FE 58~60 40/28 58.82 4.5.6.7.12,14,15.18.,19 6

EIREH %0 (2011) 2005 4 8 2009 4 8 H | 51~52 49/71 40.83 1.4.8 6

TN 404 (2024) 2020 41 12023 4 8 GalE) 50~53 35/48 42.17 1.4.7.11 6

W (2024) 20112020 4 i E 40 19/58 24.68 4.5.6,7,13,17,18.,19 7

3695 (2016) 2013 41 201549 H hE 51~68 32/203 13.62 9.10,11.,19 6

el Mg (2024) 2021 4 6 H—2022 4 6 A FrE 46~48 29/73 28. 43 / 7

JoEi R 2011) 2001 4F 1 2009 4F 6 A i 46~48 50/1 693 2.87 18 7

Kim 477 (2017) WA A—20154 121 & 58~61 14/47 22.95 6.12.13 6

Li %20 (2021) 2013 4F 1 §—2019 4F 12 A rh [ 47~51 16/40 28.57 2.5.6,7.9.18 4

Sun %% (2010) 1996 4F 1 H—2007 4F 12 [ 47~52 45/289 13.47 5.6,7,10,16 5

Wang %57 (2023) 2015 4£ 1 §—2021 4E 10 A i 56~57 86/110 43.88 4.5.6,7.11,14,19.20 5

Aubron %52 (2013) 2005 4 1 201146 A BRI 46~48 36/110 24.66 4.5.6.15 6

Cavayas 21 (2018) 2006—2016 4 JIEPN 48 2129/17 568 10. 81 4,10,17 7
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Table 2 Subgroup analysis on incidences of HAI in adult patients during ECMO treatment period
i ¥ A b S JoT A G B 45 2R Meta 73 #7 25
e o mwmmee oo, o, R

A I ] (A7)

<2014 7 347/2 373 98.8 <<0. 001 [N 26.8 0.12~0. 42

2015—2019 9 2453/18 318 96. 4 <<0. 001 it Bl 28.0 0.19~0. 37

=2020 12 444/755 80. 4 <<0. 001 it L 36.5 0.30~0. 43
F AR

it 3 J e 7 329/520 97.1 <0. 001 it Bl 36.0 0.19~0.53

1ML 78 J% 11 2 451/10 254 97.7 <0. 001 Bt Bl 19.9 0. 16~0. 24
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F Y T RS R

i 45 R B KT 1 11 469/716 72.6 <<0. 001 SER]) 39.0 0.34~0. 44

Jili %% B 1A 7 207/454 59.9 0. 020 Pl B 31.7 0.26~0. 37

oA ¥ E A0 2 46/214 92.2 <<0. 001 it Bl 16.5 0. 01~0. 32

i 2 A PR T 3 273/477 99. 0 <<0. 001 Ft Bl 40.6 0.08~0.73
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% Meta 23 Brgh B R S8 8 SRS U F VR
A S B IE ARG )Y (CRRT) V-V ECMO 897
F0 VECMO JRI7 B E] =72 h HLAGE <K =9 d.
BMIZ=24 kg/m’ AE#E =45 4 |7 5L 88 B 52 4 (SO-
FAO P43 85 5« A Be B I e L & JF Bl IR o L & OF
ICU & A & HAT AR R, W3R 3. A
FEH LA R R 3R ATE S — SOk P 4R A, Rt e
Wt Meta 43 M1 gE A7 #5A M0 Hr . X B E 4G
ECMO 48 4k Ml /B i 5 0 1 4 4 5 O
O WLR AT & AEFI B B s 55 R R BUR &
K HAT XU R % .

2.4 BB XTAEAR 20 AR R 4 R
JFHAS TR) 250 o7 A% 8 58 77 50 43 A & B0 I L B <
B VAR R T SOFA T 43 45 S B0 I #% 41, H AR 3k
IV H TG W] 5 AR A L IR WY 40 A 2 SR AR PR AT . X R

A1 7 AT SRR PR A - 45 50 R HAT R
N 24.1%~40. 0%, 55 Meta 43 7 8 th 19 4 I+ & i
FATE 31, 060 FEIC W 822 57 . R W AR B AT
By RR A

2.5 RERAmFr ARBEFEA 28 K SCHAY HAT &%
RSO =10 FR B2 m R (4GB CRRT

BT ECMO 38 7 B 18] F0AL B5E < KO #E 47 T
Egger’s ik kK F ks, 4R 2N, K4 CRRT
BT FIHLAE A K P=>0. 05, ¥ 3 B 38 A % 7R
WAL R R R 1 AT REPERL/IN . SR X T HAL
BRGR AT .1 = 2.56,P = 0. 018; X} T ECMO 34
SEIFRI RS B, = 6. 11, P<<0. 001, 3% 32 B 4 #7485 5
FAE—E W R F M. L HAL & 2 R 0, I - &
LA 2,



o [ R i e 2025 4F 12 45 24 %45 12 Chin ] Infect Control Vol 24 No 12 Dec 2025 1843
x 3 JRAERE ECMO YT W HAT fER: F R 1Y Meta 43
Table 3 Meta-analysis on risk factors for HAI in adult patients during ECMO treatment period
itk FEA B () ST A S A
A S . OR/SMD 95%CI P
Bkt B EER PO P o
KEMEREVIT 3 114 179 0 0. 688 & & 7.838 3.372~18.220  <<0.001
o0 A 3 110 183 0 0. 958 [ 5 1. 077 0.937~1.239 0.297
SR A 4 251 249 45.9 0.136 5 0.911 0.793~1.047 0.191
B4 CRRT &4F 10 2 609 18 349 44,1 0. 065 [ 5 1.578 1.297~1. 921 <0. 001
V-V ECMO #i 8 294 776 57.3 0.022 Fié B, 2.022 1.153~3, 545 0.014
ECMO 477 I ] 17 656 1 420 84.3  <C0.001 it #1, 1.022 1.011~1. 032 <0. 001
HLARE 11 425 871 85.9 <0. 001 [BEiIN 1. 051 1.055~1. 099 0.029
ICU fi: B b [ 4 142 323 86.3  <C0.001 Fi AL 0. 938 0.829~1. 062 0.310
B 245 W 1 5 284 464 80.4  <C0.001 Tt B, 1. 205 0.901~1.612 0. 209
A i 6 2319 18 212 80.4  <C0.001 Ft AL 1. 043 1.001~1. 088 0. 045
BMI 4 284 552 0 0.710 [ 5 0.154* 0. 005~0. 303 0.043
ECMO i ] i UL {4 4 113 175 75.9 0. 006 [t B, 1.011 0.980~1. 043 0.501
i MR YT 4 83 228 71.0 0.016 LN 0.975 0.195~4. 888 0.976
1M7L R 3 155 178 85. 4 0. 001 Ft AL 1.286 0.883~1.874 0. 190
SOFA 43 4 255 270 38.6 0. 180 & & 1. 058 1.021~1. 096 0. 002
N B i J% e 3 124 380 65. 0 0. 056 Fiti HL 3.035 1.031~8. 938 0. 044
93 T 1 i ¢ 3 2190 17 663 86. 1 0. 001 it B 2,241 0. 499~10. 060 0.292
R 8 324 2191 49.2 0. 055 ] & 2.242 1.594~3. 155 <0. 001
& I 5 7 290 582 0 0. 590 [# 1. 105 0.819~1.493 0.513
ICU # A s 3 169 258 40. 2 0.188 [ 5 2.324 1.163~4. 646 0.017
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Figure 2 Funnel chart analysis results of incidences of HAI
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