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[ Abstract] Objective To investigate the risk factors and pathogenic bacteria of bloodstream infection in patients
with severe respiratory failure treated with intravenous-venous extracorporeal membrane oxygenation (VV-ECMO).Methods
A total of 90 patients with severe respiratory failure who received VV-ECMO treatment from October 2017 to October 2021
in the Department of Critical Care Medicine, Second Affiliated Hospital of Zhengzhou University were selected. 60 cases in
the non-infection group and 30 cases in the bloodstream infection group. The clinical data, blood culture results, the immedi-
ate arterial blood gas analysis indexes when VV-ECMO was put on the machine, and the inflammatory indexes within 24
hours after the machine were compared between the two groups. Binary Logistic regression analysis was used. Risk factors
for complicated bloodstream infections in VV-ECMO-treated patients.Results  During VV-ECMO treatment, patients with
bloodstream infection accounted for 33.3% (30/90), and patients with non-bloodstream infection accounted for 66.7% (60/
90). Blood culture showed 33 strains of pathogenic bacteria: Gram-negative bacilli accounted for 54.5% (18/33), gram-positive
bacilli accounted for 9.1% (3/33), gram-positive cocci accounted for 33.3% (11/33), and fungal infections accounted for
333% (11/33). Among the Gram-negative bacilli, Klebsiella pneumoniae and Acinetobacter baumannii were the most common
species (272% and 182%, respectively). Arterial blood pH, partial pressure of carbon dioxide (PaCO, ), partial pressure of
oxygen (Pa0,), oxygen saturation (Sa0,), inflammatory indexes C-reactive protein (CRP), procalcitonin (PCT) were measured

in the two groups of patients), interleukin 6 (IL-6) and white blood cell count (WBC), there was no significant difference
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(P>0.05). Higher duration of mechanical ventilation, high arterial blood glucose level, and bleeding at the site of puncture

and catheterization were independent risk factors for bloodstream infection in patients with respiratory failure treated with
VV-ECMO [ OR (95% CI) =1.137 (1.008 —1283), 1.372 (1.080 — 1.742), 4.170 (1.172 — 14.843) ] .Conclusion The most common

pathogens associated with bloodstream infections after VV-ECMO were gram-negative bacilli, Klebsiella pneumoniae, and

Acinetobacter baumannii; higher duration of mechanical ventilation, higher random arterial blood glucose levels when VV-

ECMO was started, and Bleeding events at the puncture cannula are an independent risk factor for bloodstream infection in

patients with severe respiratory failure treated with VV-ECMO.
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Tab.1 Comparison of clinical data between non-infection group and bloodstream infection group
moH I AEEGLH (n =60) I G2 (n =30) Enicl PH
PRI % ) ] 3B 37(61.7) 19(63.3) 0.024 0.878
’s 23(38.3) 11(36.7)
A (2 x5, %) 44.70 £16.78 54.90 +14.93 0.419 0.006
BMI(kg/m?) * 23.59(21.48, 25.17) 23.15( 21.11, 24.84) 2.817 0.675
APACHE IT 3743 (43) * 18.50(16.00, 25.00) 18.00( 15.00, 23.00) 0.847 0.397
VV-ECMO [ #LifK (h) * 140.00(91.25,216.00)  182.00(135.75,262.25) 2.26 0.024
MR S BT (d) * 8.50( 6.00, 13.75) 16.00( 12.75, 19.00) 4.355 <0.001
ICU fEBEpf (d) 15.00( 7.00, 26.57) 20.50( 17.00, 34.00) 2.697 0.007
SRR PR (% ) ] H: DR A 200 PR 1 Ml 49(81.7) 21(70.0) 1.597 0.450
SR 2R AL 4( 6.7) 3(10.0)
o e VN 96 K M 22 K 0 7(11.7) 6(20.0)
BIFHRLERE (%) ] BRI 11(18.3) 8(26.7) 0.834 0.361
= 10A 16(26.7) 9(30.0) 0.111 0.805
P L 1 B 9 05 5( 8.3) 4(13.3) 0.556 0.712
HRRELH(% ) ] ECMO B4 4hi% i 15(25.0) 19(63.3) 12.503 <0.001
AETE B 6(10.0) 2( 6.7) 0.274 0.714
LR 16(26.7) 6(20.0) 0.481 0.488
Hb(g/L) * 107.0(81.3,126.8) 107.0(86.8,120.8) 0.051 0.959
Lac(mmol/L) * 2.50( 1.50, 4.43) 2.25( 1.80, 3.23) 0.231 0.817
Glu( mmol/L) * 8.50( 7.20,10.15) 13.05( 9.28,16.55) 4.383 0.001
TBil ( pmol/L) * 27.00(17.25,41.75) 29.00(15.50,54.00) 0.595 0.552

TE: " AIM(Q,05) ]
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H(CRP) 5128 P [CELE U & BC-11 B4 H 3)
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1.5 Stk SRA SPSS 26. 0 #4417 4U4k 4t
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HX 5. IEASE AT RORI & +s o), 410
FLBERH ¢ K50 s B IE S AR T ORISR FH [ M(Q,
Q,) 13  4lH) LR Mann-Whitney U f %65, DL
JC Logistic [FIH43H1iiAs VV-ECMO 577 & I & Il i
RG2S, P <0.05 FERELEE X,

2 % R

2.1 VV-ECMO % BiiG 7 2 W e e v 58 5 % & 1fi
TR R L B /At VV-ECMO % Bhigy7 1 (a1 9 &
IR e B 30 1], i 15 % 33 M SRR . A A I
TR 32 M, Ho B B MR TR 18 Bk (54.5% ) (R
EBHPEFF R 3 R (9. 1% ) = PFHMEERE 11 #
(33.3% ) ; LR 1 BR(3.0% ) , SRR . &
2B AR TR AR R UL TR RR R il 5% v B AR R TR
(27.2% ,9/33) Juffi 8 RNEhFT 15 (18.2% ,6/33) , ey
LR 2% BE PR R TR R PR ER TR (9. 1% ,3/33) , L3R 2,
2.2 2 Bk IERR LA 2 A E S ki pH.
PaCO, Pa0, , Sa0, 7/K-F IL#, Z R B L H it E X
(P>0.05), 033,

R3 2 4UEF ECMO EALUE Sk <o Hribs
P [M(0,,05)]
Tab.3 Comparison of arterial blood gas analysis indexes between

the two groups after ECMO on the machine

e — A L7 ML FRAR G2 I iR G2 Z{H PME
1.4.3  RYARSREIT: VV-ECMO LALS 24 h iR pH 7.40( 7.29, 7.45) 7.42( 7.33, 7.48) 0.964 0.335
BEFPKIMEFRA S ml, {fi ] Cobas €801 2 FZIHLAL  paco, 34.60(28.83. 39.78) 31.40(28.63. 40.08) 0.565 0.572
2 B AN (2 B TGN KM A4 22 )5 (PCT) Pa0,  88.55(65.03,131.75) 101.70(72.20,126.25) 0.342 0.732
2.6(11-6) . Cobas 702 4 [ A AL ALK T G5 i 2B Sa0,  96.60(92.00, 98.78) 97.30(95.28, 98.25) 0.479 0.632
2 VV-ECMO J&¥7 B MR BAR R T (BK)
Tab.2 Pathogen analysis of bloodstream infection in patients treated with VV-ECMO
2 AT R 2% PR A BAPEBR T LA
it 98 S FRAAFT b 9 LS FEoR:) 2 BRIk 3 SNt R 1
i S AN B AT A 6 B IMAS BT R 1 PP AR 2
KIp¥ed vl 1 NI ER A 2
FGE B Y A 1 LA AT BR A 1
T2 /R e AR 1 A4 BR 1
SR G R 1
Er g uk ik P | 1
it 18 3 11 1
& 54.5% 9.1% 33.3% 3.0%




£ 924 - BEMERT 2R 2022 4E 9 4521 %459 ] Chin J Diffic and Compl Cas, September 2022 , Vol. 21 ,No. 9
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Tab.4 Comparison of inflammatory indexes between non-infection

group and bloodstream infection group

"o L AR e 4 Lt e 4

ZfH P{E

IL-6(ng/L)  230.65(39.12,732.28) 148.25(39.13,610.50) 0.240 0.810
PCT(pg/L) 2.73( 0.50, 24.62) 2.90( 0.96, 8.14) 0.372 0.710
CRP(pg/L)  94.08(38.49,161.60) 99.70(70.17,203.90) 1.019 0.308

WBC( x10°/L) 11.35( 7.82, 16.61) 9.71( 7.11, 13.69) 1.314 0.189

2.4 VV-ECMO ffj B i 7 JF % I 30 % 3 19 — 0
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xS,
31 it
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F T L R s e i B Rk — Bl R SR Ai 47 (ve-
nous arterial extracorporeal membrane oxygenation, VA-
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VV-ECMO Jf7 (535 I & I B % ) f 6 A 28 8 L
JEGIR I RIS, X T VV-ECMO A Ji5 IfiL I 2% 4% i)
B S 2 g MR 7 HA H I R

ARBEFE AR 90 ] i #%3%2 VV-ECMO 577 i
eI R MR LR N 33. 3% , 5 REEAT S HIE
FELAARE ' i hE R 2L A8 L 435 7% B A 33

Bk, Hrb 32 Bk A A B I, 1 AR B (o
PR ) LAY, o 22 TP A O TR v il 4% e B A TR
MRS R Y 7 bR R (45.5% ) o BRAEIF SRR
TG ), ECMO FHICBE N IR G LU > B 1R g 22 L
XA ECMO JaY7 B bt E Z R 2 K
BN RESZAAR ) X — 5B A S AT R
ST I — 0 E AT R B BE N IRE VV-ECMO 4
I A I U R L e DL R A IR Ol B i Bk TR
(23.8% ,9/38) "7 A 55 405 S F5 e UL JL 18 A i
Ry T AR (27. 2% ,9/33) , 3% AT BB T HUE
FNFEAS [ 38 J 1 , AW 58 88 YA T 8 s 2
B, 1Al R v B AR AT R B fif = R Bl AT PR IE 2 A
PP b b ML ARG GE R A T R B N R B R DL 3
TR

7 I R AW 5 22 P (1) FEAE B R AR R G
st A W B S Y I 2R G T
i FBE R TR N R R AR, & B ER N
R ARG AE P 750 W KT e A A8 Ak, TR
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ABFFEH VV-ECMO 3697 B35 52k M HLAL K
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Tab.5 Binary logistic regression analysis of risk factors for bloodstream infection in patients with acute respiratory failure treated with VV-

ECMO
L B1H SE B Wald {8 P1{E OR 1§ 95% CI
(RN 0.008 0.021 0.142 0.706 1.008 0.967 ~ 1.051
VV-ECMO F#LIH &K 0.002 0.003 0.552 0.457 1.002 0.996 ~ 1.008
HUIHGE S B 3 0.129 0.062 4.347 0.037 1.137 1.008 ~ 1.283
ICU B 0.033 0.019 3.027 0.082 1.034 0.996 ~ 1.073
Clu & 0.316 0.122 6.712 0.010 1.372 1.080 ~ 1.742
4 3F ECMO B4 405 1 1.428 0.648 4.860 0.027 4.170 1.172 ~14.843
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