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[Abstract] Objective To analyze the efficacy and access safety of extracorporeal membrane oxygenation
(ECMO) in series with continuous renal replacement therapy (CRRT) access for critically ill patients using propensity
score matching analysis, and to explore the potential influencing factors of infection. Methods A total of 200 critically
ill patients who received both ECMO and CRRT treatment in the intensive care unit (ICU) of Huai'an Second People's
Hospital from December 2020 to December 2024 were retrospectively selected as the research subjects. They were
divided into the independent operation group (72 cases) and the series system group (128 cases) according to the access
connection mode of ECMO and CRRT. Propensity score matching analysis was used to perform 1 : 1 matching for patients
of the two groups. The general data [age, gender, body mass index (BMI), clinical diagnosis, underlying disease, intubation
method, intubation position, disease severity, ECMO support duration, catheter indwelling duration, oxygenation index
(Pa0,/Fi0,) at 48 hours after ECMO initiation, serum creatinine (SCr), procalcitonin (PCT), hemoglobin (Hb), white blood
cell count (WBC), platelet count (PLT)], treatment status [ECMO initiation duration, ECMO operation duration, ECMO
flow, left ventricular ejection fraction (LVEF), CRRT initiation duration, CRRT catheter indwelling duration, inflow and
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outflow volume of replacement fluid], clinical outcome indicators (28-day survival rate, length of ICU stay, renal function
recovery, fluid balance compliance rate), and access safety indicators (incidence of ECMO access thrombosis, incidence of
infection, and incidence of bleeding events) of all the patients were collected. Subgroup analysis was conducted based on
the occurrence of infection, and multivariate Logistic regression analysis was used to screen the potential risk factors for
Results Finally, a total of 120 patients

were successfully matched, with 60 patients in both the independent operation group and the series system group. No

infection in critically ill patients receiving both ECMO and CRRT treatment.

statistically significant differences were observed in the general data between the two groups, indicating comparability.
Compared with the independent operation group, the ECMO flow at 48 hours after ECMO initiation, SCr, and alanine
transaminase (ALT) of the patients in the series system group were significantly decreased, while the LVEF at 48 hours
after ECMO initiation was significantly increased, additionally, the CRRT initiation duration, CRRT catheter indwelling
duration, and the length of ICU stay were significantly shortened, and the inflow and outflow volume of replacement fluid
were significantly increased. The incidence of infection and bleeding events in the series system group was significantly
lower than that in the independent operation group [infection incidence: 11.67% (7/60) vs. 36.67% (22/60), bleeding
event incidence: 8.33% (5/60) vs. 48.33% (29/60), both P < 0.05]. No significant difference was found in the other
general data, treatment status, clinical outcome indicators, or access safety indicators between the two groups. Among
the 120 patients, 29 cases developed infection (accounting for 24.17%), and 91 cases had no infection (accounting for
75.83%). Compared with the non-infection group, the catheter indwelling duration was significantly prolonged and PCT
was significantly increased in the infection group, while the PLT and the proportion of patients with ECMO and CRRT
access connected via the series system were significantly decreased. Multivariate Logistic regression analysis showed that
catheter indwelling duration [odds ratio (OR) = 1.277,95% confidence interval (95%CI) was 1.001-1.629, P = 0.049],
PCT (OR = 1.529, 95%CI was 1.222-1.914, P < 0.001], PLT (OR = 0.953, 95%CI was 0.926-0.981, P = 0.001), and
access connection mode (OR = 0.289, 95%CI was 0.090-0.930, P = 0.037) were potential risk factors for infection in
critically ill patients. Conclusion The ECMO-in-series CRRT access can accelerate the initiation of CRRT, avoid
local bleeding, stabilize patients' cardiac, hepatic and renal functions, reduce potential infection risks, and improve the
prognosis of patients.

[Key words] Extracorporeal membrane oxygenation; = Continuous renal replacement therapy; Intensive care
unit;  Critically ill patient; Tendency score matching
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BB Wik . ST RS S IR B B
TKAFEEAS ECMO RGEHEAT T, HEH AT AR & 4%
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I, (v e 2% D0 A RB 2 1 At (AR S AR A S 4 ]
% ECMO S48, LKA A A S 16 LRFRICE
% ECMO 8T R R Seldinger BEARTERAT
ECMO i 45 A3 AL E 478057 9 CRRT AT, IF AR I8
RBE I R | VAT 5 45 I R i E CRRT
TRIF I, ML R % BN 100 ~ 120 mL/min, B i)
HERE R 20~25mL kg - h's

122 REKRRGA : PERRGLEF W CRRT 5%
HHEE] ECMO Mg (i HAR— N RIRR G817
ECMO BYAE XA iz 74, B F 452 ECMO
Y7 A K CRRT ) H %43 ECMO J5 2% - Hi S
IL[E217, W CRRT IR MZ 18 50 ~ <350 mmHg
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1.3 WMEHERR

131 — GOk AR R AR | M AT
FEE (body mass index, BMI), IIfi KRiZ Wi . FEREER |
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z 1 \EEIES EEEA R ECMO 5 CRRT
BEEEAFARAEESE —MERLLE
S (B, v ts) 51.15+6.15 5248+8.87 0954 0.342
e (] (%)) 0.134 0.715
Bk 30(50.00) 32(53.33)
/g 30(50.00) 28(46.67)
BMI (kg/m’, x+s)  2645+249 27.15+2.02 1.691 0.094
GRS (] (%)) 2507 0.285
PR 18(30.00) 20(33.33)
LMIESE 16(26.67) 22(36.67)
HAh 26(43.33) 18(30.00)
FERtBI (] (%))
WHPR I 10(16.67) 12(20.00) 0223 0.637
B EB 8(13.33) 10(16.67) 0261  0.609
LWER 20(33.33) 25(41.67) 0.889 0.346
i 772X (1] (%)) 0.539  0.463
Bk - w5k 35(58.33) 31(51.67)
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2.2 JRIPIEDL (3 2): SIS E Tl R, R R S
ZHHEH ECMO 148 h ECMO i & 35 K4 {I% . LVEF
2T, CRRT JE B ) AT CRRT 345 i [i] d
AR BB R BN (3 P<0.05).

Fx2 AEMHEIESEESSRE ECMO 5 CRRT ##%

ERAXNPAEESRZFATHERLR (x+5)

ECMO JEzhifal (h)  2.03+£0.58 1.89+0.46 1465  0.146
ECMO izf7HfE (h)  70.18+1645  7526+1820 1.604 0.111
ECMO it
(mlL kgﬁl “min™)
ECMO _FALI 6.16+1.03 585+1.16  1.548  0.124
ECMO _[-HL 48 h 3.89+0.79 326+0.65 4770 <0.001
LVEF
ECMO AL 0.288+0.053  0.305+0.061 1.600 0.112
ECMO F#L48h  0313+£0.061  0342+0.078 2251  0.026
CRRT BT 34.02+3.23 12484158  46.402 <0.001
(min)
S FHHE 156506 L15:032 29398 <0001
F[a] (min)

B A (mL) 2 816.00+384.51 3054.15+356.42 3.518  0.001
FH AR (mL) 2 456.17+269.48 2 506.15+216.39 1.120  0.265
HuEE (ml) 142637+215.26 1498.26+186.26 1.956  0.053
AN (mL) 2046.05+312.02 2123.15+267.85 1452  0.149

1 ECMO KMl 4 &, CRRT 3% 201t B A6 97,
LVEF NZE =il 5r4%
2.3 ImIREE JEFEhr (58 3): HSma TaH e, Bk
ARG 1CU Bt [a] B 408, SCr. ALT 3%
[ (3 P<<0.05),

R3 HEEESTEFARRE ECMO 5 CRRT

B EZRAAWAEREBEIRASBIEIRILER

= MSTB T4l BEBERLEA x e
Hihs (n=60)  (ne60) @ PMH
28 d HEfFER (% ()] 61.67(37) 73.33(44) 1861 0.172

ICU fEREmIE] (d, x+s) 9.154+1.36  8.06+1.29 4.504 <0.001
SCr(umol/L, x +5) 110.26+ 13.57 102.61 +10.64 3.436  0.001

Alb(g/L, X+5) 3405+4.53 3526+261 1793 0.076

ALT (U/L, % +5) 35264526 3246+489 3.020 0.003

m[ﬁ: PR 91.67(55)  100.00(60) 3339 0.068
% (f5))

1 ECMO RSN E A, CRRT &8st B IER 1697, ICU
S TEAE W B, SCr oM IMLALET, Alb AR, ALT Jy7R 2B 2 i
24 GEEELETETEER (R 4): 5lnraa A e, &
IR 2R e 20 £8 R A A RN S A L R
FEAIC (¥ P<<0.05).
2.5 WAL (3 5): 120 B, 29 6l K A By
(7 24.17%), 91 BIAR KA &G (1 75.83%) 5 HARIE
YUl M AL IR YL B A S B A i A, PCT
WE T, PLT JCR K R 4% 42 ECMO 5 CRRT
I P 1 L A5 SRR (34 P<0.05),

Fx4 HEHEESTEEARE ECMO 5 CRRT &

EEAXNRAEESFERTEMIERLE( % (F]))

I MALiE T RS
LD (n=60)  (nme0) X P
EC%EE%E;%@ 3.33(2) 0(0) 0.509 0476
B R AR 36.67(22) 11.67(7) 10231  0.001
Jay iR g 25.00(15) 8.33(5)
I 11.67(7) 3.33(2)
i F A A% 48.33(29) 833(5) 26.639 <0.001
BN N0 38.33(23) 5.00(3)
THAIE H I 6.67(4) 1.67(1)
AE 3.33(2) 1.67(1)

T : ECMO NSNS, CRRT Ayt i iRy

R5 REREREMARES ECMO 5 CRRT

BITNEERERAF LR

= e ALY ?
Hitr j(i“:fl? (n=: 25) [ /{g P
WS (%, xts) 51.23+7.94 5234+681 0733 0.467
R B (%)) 0.188  0.664
Pitin 46 (50.55) 16(55.17)
gl 45(49.45) 13(44.83)
BMI(kg/m®,x+s)  2667+281 27.06+243 0.724 0472
& AR (6] (%)) 2246 0325
TR 28(30.77) 10(34.48)
L WUATAE 32(35.16) 6(20.69)
HoAthy 31(34.07) 13(44.83)
FLptpems (41 (%))
WP 16(17.58) 6(20.69)  0.142  0.706
B B 13(14.29) 5(17.24)  0.151  0.698
O IES 31(34.07) 14(4828)  1.895 0.169
A (1(%)) 1.709  0.191
Bk -k 47(51.65) 19(65.52)
K- K 44(48.35) 10(34.48)
T ALE (71(%)) 1455  0.228
iididile 58(63.74) 22(75.86)
P K 33(36.26) 7(24.14)
AFE’;?H;EJFHS ﬁﬁ 17254341 18344276 1.744 0.086
E%Oﬁﬁw“ﬂ 2944067  326+1.02 1584 0.122
*E'F(%: %%E;ﬂﬂ 9.87+1.76  11.05+2.34 2500 0.017
P 3(0;1/ :} lggz T4s) 20658+27.94 1998423572 0930 0358

SCr (umol/L, x )
PCT (ug/L, x+s)

78.42+17.48 83.31+24.56 0.995 0.326

948+240 13.02+3.15 5559 0.001
Hb(g/L,x+s) 93.56+10.42 92.15+9.42 0.684 0.497
WBC(X10°/L,x+s) 1034+2.08 11.22+2.75 1.585 0.121
PLT( X 10°/L,x+s) 10526 +28.42 86.49+20.13 3.927 <0.001

’Eﬁﬁﬁ%ﬁﬁ 10231 0.001
MSTIBEAT 38(41.76) 22(75.86)
BERS 53(58.24) 7(24.14)

1 : ECMO RSN 4, CRRT vk B4 YT, BMI
AT AEEL, APACHE T Jy 2t 2 S i M R B 3743 1
Pa0,/Fi0, NEATEEL, SCr MIMALEF, PCT MFEEEZRF, Hb Ay £l
I, WBC S AL, PLT 91/ 4% 5 1 mmHg=0.133 kPa
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2.6 HAEBH R ARG AR RS R 2 AT - XUk
Yugl SRR B 25 R A Gui e AR bR AT
TRAE . D BB EEEG(Y)  &=1,5=0;2 %
BB ] (X)), PCT (X,). PLT(X,) ¥ R i 22748 i
@ EEEE T (X,) B R G =1, 3118 17=0.
Z N &K Logistic [AIH5HT B, 545 B B 1A L PCT
PLT il % 3% 2 07 =0 T B IR A8 R AR L
TERBS 2 (34 P<0.05; % 6).

i #5% ECMO 5 CRRT j&r B EEE

BB ERKE RN L E XK Logistic @357

A B s x’fi P{i ORMH  95%CI
PAFEENIE] 0245 0.124 3.874  0.049 1.277 1.001 ~ 1.629
PCT 0.425 0.115 13.755 <0.001 1.529 1.222~1.914
PLT -0.048 0.015 10.593  0.001 0.953 0.926 ~ 0.981
SEERERETE —1.242 0597 4337 0.037 0.289 0.090 ~ 0.930

T : ECMO RSBl 2 A, CRRT 3% S50 B e IGT7,
PCT NFEES R, PLT I/ ML, OR JfE3tL, 95%CT h 95%
HEFX[E]

3 3 i

FE R 2R BMI, RS 52 ECMO $ %8
72 AL E . APACHE 1T PE/r %5 Z PR 20 I8 &%
(52, ] REXT ECMO B R CRRT 3 B IR Y7 SR
T2 4 Er= A s L AR SR A R EO R
(LRI | T AR | BHAPLERSE R 2R R H
052 ) P P2 DR K P BB ™ B 48 ECMO H1 8% CRRT
T BT RO B OC PR 222 AT g Hak 23 6, M
A ROE X IR A R R ST A Ry T, RS
S5 ST g S M S R 3 S RSOR RN 2 A 1tk
b AY2E R AR B 2 IIVE L 120 {585, il ST as
TR EREX R G445 60 1) 06 L B R 135 7 1
BLR IR, SIS TA AR IR R S 4L E ECMO
L 48 h ECMO i & & & FE AR LVEF 3% T,
CRRT J& gl i [8] F1 CRRT 545 B3 & i 0] 4 35 4
B A R ER N, 2R A S EE .
ECMO il CRRT 4% H 381 7HF, A L B A A
SRR, ST B ECMO Fph [ AR 4 B 1 ik
AP L HEAE 55, O NED e A2 450™ 5 (1) FRE AR5 A
BRMAEIIA L, T2 @ i ECMO A RB IR 2
g i Uk B B AU RIS ECMO 75 4
Fricm i BRI, m RIS T AT e A R B
VI3 REIR I A P R S vk, S Al AR B3 5%
F. [FIEE, 24 CRRT ShS7 81 THY, T B 7 B
Y AL AR E TR 5 B R] , 340 2 DRI A1 4 1 7
2T I AL 3 AR, S KU RS

MNPEF CRRT 45 % #8156 31 ECMO [l &, A4k T e fAk
M3 8h 12 A FE AR A ECMO i Tt ag i 2
BE AR K . A 7R, CRRT 5 ECMO Py
[7i) A T 2 [ 780 4 AR A PR A 55 A Qa2 s
B, I8 ECMO B & 9 1 far , H ECMO P FAIK
WG T LA P9 R 05, DR T A A L R AL
25, (R B R R Gkt e T PR A B0 il A B A0
e, WA 7 M S F & 2E ). Huang %61
AR &I, ECMO A CRRT B9IRY7 7 =X ] LA
AR R U IE T 8 R S A R, D AR AT A
EHL, T B0 E T ECMO H35X CRRT 18 # X0 2 g
AR

REA A 7R 2 B, B i 8 BRI sh A At
AEH [F] 252 CRRT 5 ECMO 8 3 i 8 AR5 77 F
TR > FEABE R B, S S s T4 A,
IR R G ALE A ICU (B [H) 8354554, SCr. ALT
T EPRAR, 25 398 Gt 5 3, 8 ECMO H B¢
CRRT 38 [ 6 B A3 R b 1 bR 9 09 A 9, %o i
U A T A Sh B AR 9 ELA S R 5 Rl
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