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Meta—analysis of Prognostic Risk Factors of ECMO in the Treatment

of Acute Respiratory Distress Syndrome
KANG Feng—er,YAO Yang,CAO Xiao—mei,NING Ling,DING Ge,WANG Sheng—yu
(Department of Pulmonary and Critical Care Medicine,the First Affiliated Hospital of Xi‘an Medical University,
Xi’an 710077,Shaanxi,China)
Abstract: Objective To systematically evaluate the risk factors for the prognosis of extracorporeal membrane oxygenation in the treatment of acute
respiratory distress syndrome.Methods The databases of PubMed, EMbase, Web of Science, Cochrane and CNKI were searched by computer to
screen the related studies on the prognosis of ECMO in the treatment of ARDS. The retrieval time was from the establishment of the database to
March 2022.Two researchers independently screened the literature, extracted the data and evaluated the included literature. The quality of the
included literature was evaluated according to the bias risk assessment tool (NOS scale) of RCT, and the Revman5.4 statistical software provided by
Cochrane International Collaboration was used for meta—analysis.Results A total of 31 literatures were included, including 5585 patients. The results
of meta—analysis showed that immune dysfunction (OR=2.63,95% CI:1.84-3.76,P<0.000 01), mechanical ventilation time before ECMO (MD=2.19,95%
CE1.48-2.90,P<0.000 01), lactic acid concentration (MD=0.82,95%CL0.32-1.31,P=0.001), SAPSII score (MD=6.36,95%C1:4.01-8.71,P<0.000 01),
APACHE I score (MD=2.99,95%CF1.88-4.11,P<0.000 01), SOFA score (MD=1.28,95%(CI:0.92-1.64,P<0.000 01) and ECMO time (MD=1.93,95%CI:
1.31-2.55,P<0.000 01) were negatively correlated with death.Conclusion Immune dysfunction, mechanical ventilation time before ECMO, lactic acid
concentration, SAPS I score, APACHE Il score, SOFA score and ECMO time are risk factors for the prognosis of ECMO in ARDS patients.

Key words: Extracorporeal membrane oxygenation;Acute respiratory distress syndrome;SAPS [ score; APACHE Il score;SOFA score

SVEFIN A ZEAAE (acute respiratory distress EMYHEATIRYY , BARIATT AWML, {2 ARDS i

syndrome , ARDS ) ] 5 S{{I% 40 ILAE | 13 ffk PR I i
S K i AU 7 4 A1 25 P A= A2 1, 3
SR HHUME S, I/ N =i i PP OR IR TR AR

FETHH - 1.2020 FPGLHE- LB 455 :20YXYJ0001(7)];
2.2 2RI R SR B 4300 H G R 5 SRR 9 B 0 (45 : B21021BN)
PEF TR < BRIRUR (1996.10-) , 42, B P MR 58 A, 2N
FIPIR 5 15 EAEDSY

WIRVER : EEE(1980.6-), 55, BEFGVE 22, 18+, AT EEIW, 2037,
T A U, F2 SN TR G T AR A AT

2

FHIBENBET- A ik 409% LA b W T ARDS 3%
AIFET R B . 5 RT RACRAERS , RANEAR
4 (extracorporeal membrane oxygenation, ECMO ) J&
TR ROR NS, A il i) JS SR A AR Ak 5 5
[ Bl A B AWt 22, ECMO 7E ARDS {7
S T BRI RACR o B e S [ iy 2 o
g — 1% G538 B ECMO TR Y7 ™ T U VI 52 3
WHoE A, ™ H AR AL Y ARDS S8 35 I B %
£ ECMO W I BEBE . ECMO (14 R IR =5 T
ARDS [ BIFHE A, T HAR S T IEFR ARDS &



536 B 23 1
2023 4 12 A

AR R

Journal of Medical Information

Vol. 36 No.23

Dec. 2023 EFHERZF

TR PR A A ECMO HR B B 4 A
1BY7 ARDS WA RCT- B (H AR Z fG 1 P 3R 2 520
ECMO /57 I BCR , Bk ECMO £ AR7E ARDS f#
H YR HMRAEAE A, ARSEAE & Jehi kR
5 I PRAVE S, X520 ECMO 3677 ARDS Filfs
R fE B 2R EATPEAL , DU G ARDS S5 19
ECMO 1577 75 %8 Kl RAS FRER (AR A5

1 #ZBEHZE

L1 NS HERR AR

L1L1ARRME WX 44 ARDS s OffkE
R4 ECMO , BEANR s @FHIFAL T [l st 1
SR HEPENTSE , WF5E 73 e G0 BEAIESE | BA S A
T @ =15 2 QBAETRIE R ; @45 R br h
AR T3 O 5 R TSR3,
112 fEBRbriE OBIBRE S LR Sk KAk
JE 46 £ SCHR ; @ GRADE £ GE k4l T i VPN AR ifE 9
S BT 1 22 B SCHR 3 @ JCAR B GE T8 Am S 42 SO
REFRAS 1Y SCHR s @23 BB 3C . 3CHl ; @R 56 12 2
JLJLEH,

1.2 SCHRF R S m I HLK K PubMed \EMbase
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il EE I FEE AR (0 = 3378)
Fubmed = 1400
Embasze= 1193
Cochrane = 168
W= 617
|
U BB ARG (= 1400)
l 172)
CUE R IC 3 (n = 14000 >
. HEbk R S E(n = 1197)
SHEETHheTr®E =128 ) PP—m——_ FrTEAGRE: 938
ERNBENE: 50
}
et L
B 1 XEiFIEREE
F1 MNP ERIFE
EiNGIE EES Btk FR (S ) BMI(kg/m?)  #EAHE  AfFAETT NOS W4r(4))
Bergman ZR 20217 USA 38/8 51+10.0 31.7(6.6) 46 30/16 6
Kutlega M 2017¢ Croatia 28/12 47.77+7.19 27.31+1.82 40 25/15 7
Spinelli E 2020 Italy 53/30 51+14 / 83 53/30 7
Huang L 2017" China 18/5 46.1%18.5 / 23 13/10 8
Panholzer B 2017" Germany 30/16 54 296 46 22/24 7
Chiu T.C 2021 China 103/49 50.3+16.4 25.8+5.3 152 71/81 8
Stshr F 2011 European 18/12 47.2+18.4 23.6+3.9 30 14/16 7
Martucci G 20191 Italy 62/20 42+11 29+6 82 62/20 6
Hilder M 20170 Germany 69/39 48 27.8 108 41/67 8
Blazoski C 2021 USA 12/8 5448.7 3547 20 11/9 7
Schmidt M 2013 France 86/54 43.33+5.31 27.52+1.65 140 84/56 6
Serpa Neto A 2016" Brazil 331214 41.4x14.0 29.6+8.5 545 353/192 8
Baek MS 20187 Korea 138/71 57.75+3.84 23.443.7 209 96/113 7
Tanaka S 2021 France 16/9 51.97+4.92 24.32+2.61 25 13/12 7
Saeed O 20221 American 211/81 50.27+2.4 30.07£2.03 292 135/113 6
Liu X 2016 China 32/6 51.39£13.27  25.732.84 38 16/22 7
Pham T 2013%" American 61/62 42+13 3249 123 79/44 8
Pappalardo F 2013 Ttaly 36/24 39.7+12 30.5+8.8 60 41/19 7
Beiderlinden M 2006*  Germany / 42.2+13 / 32 17/15 7
Chiu T.C 2017% China 108/50 50.3+16.3 25.8+5.2 158 71/87 6
Song JH 20162 Korea 8/5 54.7+5.9 24.7+1.7 13 716 6
Brogan TV 2009 USA 563/503 31.98+3.72 / 1066 541/525 7
WU MY 2017 China 91/38 4815 / 129 66/63 7
Chiu T.C 2021 Switzerland 83/35 50.3+16.4 25.8+5.3 118 59/59 8
Lee JH 2021% Korea 33/41 53.24+2.633  25.3+0.645 74 33/41 5
Warren A 2020°" British 675/529 44+3.5 / 1204 887/317 8
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A5 ExR Ve (S BMI(kg/m?)  BEARE  AEFAET: NOS A (4)
Bonizzoli M 2017 Italy 96/30 49.9+16.4 26+1.33 126 73/53 7
Liu SQ 2019* China 72/26 50.6+14.9 / 99 60/39 6
Lazzeri C 20165 Ttaly 14/7 53.1+10.8 27.629.1 21 9/12 5
Bojic A 2021 Austria 35/29 2524+1.81  37.67+4.39 64 38/26 7
Schmidt M 2018 France 127/76 51.063.96 / 203 60/143 8
Nonsurvivoer survivor Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H 95% CI M-H 95% Cl
Baek MS2018 34 113 24 86  18.5% 1.29[0.70, 2.38] =
Blazoski C 2021 1 9 0 11 1.1% 4.06 [015, 112.39]
Chiu LC 2017 31 a7 11 T 13.8% 3.02 [1.39, 6.58] R T
Chiu LC2021 29 81 1 71 13.6% 3.04 [1.38, 6.68] -
Hilder M 2017 30 &7 11 41 124% 2.21[0.95, 5.13] -
Kutlesa M2016 [ 15 3 25 4.5% 4.89 [1.00, 23.93]
Lea JH 2020 13 41 8 33 9.2% 1.45(0.52, 4,08] E=—
Schmidt M 2013 29 56 14 B4 139% 5.37 [2.47, 11.88] - =
WU MY2017 26 63 11 B6  12.9% 3.51[1.55, 7.97] _—
Total {95% CI) 532 498 100.0% 2.63 [1.84, 3.76] ‘
Total events 199 o3 . § X §
Heterogeneity: Tau® = 0.08; Chi* = 11.21,df =8 (P = 0.18); I = 20% '0.01 0?1 H 1'0 100'

Test for overall effect: £ = 5,31 (P < 0.00001)

Favours [experimental] Favours [control]

B 2 ®EIREARLREEST ECMO AT H ARDS BE WG #NH F M E

Nonsurviver
0 =18, otal

Study or Subgroup  Mea [ al Weigh
ANDJA BONCZ020 4.01 368 44 26.4%

Mean Ditference
wCl IV, 95% CI

711160, 3.82]
Bonizzoli M 2016 306 171 53 152 255 73 41.1% 1.54 [0.80, 2.28]

Panholzer B 2017 518 674 22 343 964 22 20%  1.75[-3.17.667] = S
SPINELLI 2019 376 271 30 141 073 53 30.5% 265 [1.66, 3.64] ]

Total (95% CI) 149 227 100.0% 2.19 [1.48, 2.90] '

Heterogenaity: Tau® =0.17; Chi* = 4. 54, df = 3 (P = 0.21); P = 34%
Test for overall effect: £ = 6.08 (P < 0.00001)
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R ERFLRACETEE ARDS SREET- BRI E
(MD=0.82,95%CI:0.32~1.31, P=0.001), W&l 4, %}
LI B AT W20 40 , 45 5 R FLIR KT i S
ARDS BEHIET- MR KN E 5 ECMO fii i X TCH]
SAEME(MD=0.79,95%CI:-0.20~1.79, P=0.12) , I
Kl s,

2.3.4 fEEAEFSr A 6 Wik T SAPS 1114,
S A s A B R AF AR R R Bk ( P=70%
P=0.05) , BCR LA BRI T Meta 43T, 45
7R SAPS T4 BB FET- RIS FE IS R R (MD=
6.36,95%CI:4.01~8.71, P<0.000 01); 4 7 WiHF 534k
5T APACHE 1L %43, S B PR A 56 7 45 i 55 (1) 47
TER /N A ( P=45% , P=0.09) , R FH [ 5 %500 45

RIPEAT Meta 4347, 25 5 /” APACHE 11342 3
BT Byl ~7 fE 6 P & (MD=2.99,95% CI: 1.88~4.11,
P<0.000 01); 4 15 Witf5E4is T SOFA P55, 555t
PRI R S AR BIAEE R K Rt (P=69%, P=
0.0001) , BCR BN B RIIEAT Meta 73477 , 45 5%
7R SOFA PR/ B FET- M fER R (MD=
1.28,95%CI:0.92~1.64, P<0.000 01 ), AGFFHAT T
WL ST, 2530 s SAPS I PE43 A1 SOFA PE/M G
K% 5 ECMO fifi 7 XA — & A, 3 2,
2.3.5 ECMO L #LEFE] F 20 T 5 iR 45 T ECMO
HLRR], SRS 56 R A AR (B AR R S
PE(P=91%, P<0.000 01), HiR F BEAIL A5 W AR AL 57 7
Meta 7387, 2558 W78 ECMO LA H] S3ET-% V)4
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Nonsurvivor surviver Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V. Random, 95% Cl IV Random, 95% CI
Baek MS 2018 342 103 113 217 085 96 14.0% 1.25[1.00, 1.50] =
Beldedinden M 2005 46 37 49 41 34 101 7% 050073, 173 T
C. Lazzer| 2015 25 06 12 16 04 9 13.1% 0.80 [0.47, 1.33] =
Hilder M 2017 431 16 BT 233 053 41 132% 1.08 [1.56, 2.40] -
Omar Saeed2021 181 028 113 153 02 154 14.5% 0.28[0.22, 0.34]
Pappalardo F 2012 21 08 19 3 45 41 66%  -0.90[-234,054] I
Schmidt M 2013 213 D45 56 253 046 B4 143%  -0.40[-D55,-0.25]
Song JH 2016 6§ 2 & 4 15 T 45% 2,00 [0.05, 3.95] S
Tai Pham 2013 41 44 44 24 2 TH  60% 1.70 [0.33, 3.07] ———
Xiaoging Liu2016 431 319 22 257 211 16 54% 1.74 [0.05, 3.43] I
Total (95% CI) 501 628 100.0% 0.82[0.32, 1.31] L 4
Heterogeneity: Tau® = 0.44: Chi® = 215,87, df = 9 (P < 0.00001); I* = 96% j4 2 . 2 j‘
Tostforovemllsfiect: 2 = 3:22(P=10.001) Favours [experimental] Favours [control]
I FA N 7 s
& 4 ZERIREX ECMO i&¥TH ARDS E&FEH mA R E
Nonsurvivor survivor Mean Difference Mean Difference
_ Study or Sub Mean SD Total Mean SD Total Weight IV, Rand 95% CI V. 95% C1
1.24VV
C. Lazzer 2015 25 06 12 16 04 9 186% 0.90[0.47, 1.33) i
Hildar M 2017 431 16 BT 233 053 41 1B6% 1.881.56, 2.40]
Schmidt M 2013 213 0.45 56 253 046 B4 191% -0.40 [-0.55, -0.25] "
Song JH 2016 6 2 i 4 15 7 110% 2.00{0.05, 3,85] e
Subtotal (85% Cl) 141 141 67.3%  1.03 [0.35, 2.40] -
Heterogensity: Tau® = 1.76; Chi® = 134.08, df = 3 (P < 0.00001); F = 98%
Test for overall effect: £ = 1.47 (P =0.14)
1.2.2V-V V-A
Baek MS 2018 342 103 113 217 085 96 19.0% 1.25[1.00. 1.50]
Pappalarda F 2012 21 08 19 3 45 41 137% 0,90 [-2.34, 0.54] o [
Subtotal (95% CI) 132 137 327%  0.20 [1.80, 2.39) -~
Heterogensity: Tau? = 2,03; Chi® = 8,35, df =1 (P = 0.004); 12 = 88%
Test for overall effect: Z = 0.28 (P = 0.78)
Total (95% CI) 273 278 100.0%  0.79 [0.20,1.79] 1.
Hetarogenaity: Tau? = 1.34; Chi® = 208.73, df = 5 (P < 0.00001); I* = 93% t t H + +
Test for overall effect: Z = 1.57 (B = 0.12) . 10 R S | 0
Test for subaroun differences: Ghi* = 0.33. df = 1 (P = 0.67). ' = 0% =0l Fps ekl Fajoors Jconteol
2 | FAd PN .,
5 FLERKEXT ECMO j&8JTH) ARDS HB& T/ % ML 4H 5
1 A3 S
%2 BEETES T ECMO &7 ARDS £2E T/ B E =R Meta 5347
N Bl FE b kA 1 kY H +
fal = YA SCHR SRR RN R Meta 73174
(%) P MD/OR(95%CI) P
SAPS I ¥4 [7,12,13,18,23,36] 70 0.05 Rt 6.36(4.01~8.71)  <0.000 01
> 7
APACHE Il P43 [6,8,17,20,24,25,32] 45 0.09 [ 5% 2.99(1.88~4.11)  <0.000 01
SOFA 1143 [5.7,9,12,13,16-18,22, 69  0.0001 R AL 1.28(0.92~1.64)  <0.000 01
24,27,28,31,32,36]
SAPS 1 14320 V-V 4 [7,12,13,36] 54 0.09 REAIL 5.7(3.91~7.67)  <0.000 01
N
V-VEG V-A [18,23] 75 0.003 FEHL  16.63(9.73~23.53) <0.000 01
SOFA 143720 V-V [9,12,13,22,27,31,32,36] 77 <0.0001  BEAL 1.1(0.52~1.68) 0.0002
S, 2
V-VEE V-A®H  [5,7,16-18,23,24,28] 30 0.22 [] 5 1.72(1.27~2.16)  <0.000 01
MNonsurviver survivor Mean Difference Mean Difference
dy or Subgroup  Mea tal Mean ig Random, 85% Cl Iv. 95% G
ANDJA BOJIC 1318 532 38 151 978 26 1.9% -1.92 [6.04, 2.20] N
Bagk MS 2018 663 431 06 BB1 38 113 78% 192 [3.04,-080] e
Bergman ZR2021 151 976 26 1348 532 38  19% 1,82 [-2.20, 6.04] T
Blazoski C 2021 861 38 113 668 4.3 a8 79% 1.92[0.80, 3.04] s
Bonizzali M2018 6T TAT 16 2047 536 30 20%  11.20(7.20,15.20] i
Brogan 2009 17 12 9 11 82 11 05%  600[-265 1465 =
Chiu LC 2017 10 285 53 BO3 16 T3 T.9% 1.07 [-0.03, 2.17] =
Chiu LG 2021 6.98 19 T2 617 142 741 105% 0.81 [0.65, 0.87]
Huang L2017 97 249 87 89 182 71 94% 0.80[0.13, 1.47] F
Kutlesa M2016 1M 223 @ 9 18 71 95% 2.00[1.36, 2.64] b
Lazzer C 2015 291 3.52 19 054 028 13 6.3% 2.37 [0.78, 3.96] 5
Lee JH 2020 1487 426 15 69 082 25 45% 7.97 [5.78, 10.16] -
Liu XQ 2016 205 168 12 2286 14 a 0.2% -2.10[-14.97,10.77]
Mariuee iG 2017 927 653 41 2867 2444 33 0.5% -18.40 [-27.97, -10.83]
Neto AS 2016 1647 1974 18 659 556 20 04% 9.88 [0.44, 19.32] —
Panhoizer B 2017 211 13.8 20 157 129 &2 0.8% 540 [-1.49,12.29] T
Schmidt M 2013 3 098 192 22 oM 353 10.5% 0.80 [0.65, 0.95]
Schmidt M2018 228 3758 24 1485 605 22 02%  TB5[-7.40,23.10] —
Tai Pham 2013 737 284 56 338 174 B4 BO9% 3.99(3.16, 4.82) -
Warren A 2020 12 481 143 B4 214 60 8.5% 3.54 [2.58, 4.50] -
Total (95% CI} 1791 1951 100.0% 1,93 [1.31, 2.55] L]
Heterogensity: Tau* = 0.96; Chi* = 22336, df = 19 (P < 0.00001); " = 81% 20 40 I 1‘0 2'[)

26

Test for overall effect: Z = 6.06 (P < 0.00001)

Favours [expenmental]

Favours [control]
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4y . APACHE Il ¥4) \SOFA $¥F43) F# K 1Y ECMO
AL RS A FET - UIAE O . ARDS E A 5
G REDIRER ARG, /R AE TR YT R R vh R U e
FER N BB F I T e i iR r 26 EE, hT
ECMO i 555 12 i 20 sl H UG < Hp 22 1] 52 2 Fh
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