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Supplemental Figure 1: Association with Mortality for COVID-19 Patients Requiring VV-

ECMO

Patient Factors (Male vs Female Sex)

Male vs Female (Unadjusted Odds Ratio)

Male Female Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ahrmadi 2020 5 5 1 1 01% 1.22[0.03, 48.20]
Bergman 2021 12 38 4 8 04% 046010, 2.16] —
Biancari 2021 A8 1049 11 23 13% 1.29[0.52,317] B R
Blazoski 2021 5 12 4 2 03% 0.711[0.12,4.32] I
Eraaten 2022 38 78 10 28 1.3% 1.63[0.65, 4.08] I n—
Cheng 2021 32 46 21 28 1.0% 0.76[0.26, 2.20] [ —
Draviet 2021 28 549 8 17 049% 1.09[0.37, 3.20] I E—
Diaz 201 28 7 5 14 0.8% 1.17[0.36, 3.86] I —
Direier 2021 4 13 1 I 01% 0.89[0.06, 12.88]
Friedrichson 2022 18947 28492 605 4983 47.5% 1.2901.11, 1.80] L
Garfleld 2021 f 39 2 14 04% 1.09[0.19, 6.16]
Giraud 2021 ] A 1 A 01% 33.00[1.08,1023.56] +
Hajage 2022 95 207 20 F2  30% 1.891[1.04, 3.43] —
Hall 2022 224 347 a7 158 T7.3% 1.49[1.01,2.18] —
Hermann 2022 32 7 ] o 1.3% 1.91[0.77, 4.76] T
Jacohs 2021 a1 138 28 62 249% 1.62[0.88, 2.96] T
Kakar 2021 4 gq 2 I 01% 0.401[0.03,6.18]
Lai 2021 22 34 7 16 07% 2.36[0.70, 7.93] =
Lehreton 2021 132 234 32 67 36% 1.401[0.81, 2.42] T
Loforte 2021 36 g1 ] 1m 02% 016 [0.02,1.34]
Messeler 2022 181 338 38 91 4.49% 1.61[1.01, 2.57] —
Mguyen 2021 403 844 139 338 16.4% 1.31 [1.01, 1.69] =
Raasveld 2021 20 57 f 14 0.8% 0.72[0.22,2.37] . E—
Rajajes 2021 7 14 2 8 03% 263 [0.39,17.46] i
Shaefi 2021 a1 137 12 53 20% 2.03[0.98, 4.21] R
Tabhatabai 2021 13 27 2 4 02% 0.93[0.11, 7.59]
Trejnowska 2022 86 119 )| 3/ 14% 0.67[0.28,1.61] I
Zayat 2021 4 11 4 B 02% 0.29[0.04, 2.37]
Zhang 2020 13 33 1 10 0.2% 5.85 [0.66, 51.79]
Total (95% Cl) 6048 2100 100.0% 1.33 [1.20, 1.48] ]
Total events 3arg 1103
Heterogeneity TauF= 0.00; Chif=25.18, df= 28 (P = 0.62) F= 0% =IZ| o1 051 1=D 1EID=
Testfor overall effect: £= 546 (P = 0.00001) ' ’ Female Male
Male vs Female (Adjusted Odds Ratio)
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Hall 2022 0392 02262 E8.8% 1.481[0.95, 2.31] -l
Kunavarapu 2021 01985 0.7048 T1% 1.220.31, 4.85] ]
Rahie 2021 00392 04162 203% 1.04 [0.46, 2.35] . —
Rao 2021 1.6041 09717 37% 450 [0.67, 30.22]
Total {95% Cl) 100.0% 1.42 [0.98, 2.05] o g
Heterogeneity; Tau®= 0.00; Chi*= 2.05, df= 3 (P = 0.56%; F= 0% f ! { |
. n.oz [IN] 10 a0
Test for overall effect: £=1.85 (P = 0.06) Female Male




Male vs Female (Adjusted Hazard Ratio)

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 85% Cl IV, Random, 85% CI
Barbaro 2021 0.0354 005862 71.5% 1.04 [0.93,1.16]
Saeed 2021 -0.1383 02725 3.0% 0.87 [0.51,1.48] T
Shaefi 2021 0131 01038 209% 1.14[0.93,1.40] ™
Zaanog 2022 0174 0221 4.6% 1.19[0.77,1.84] T
Total (95% Cl) 100.0% 1.06 [0.96, 1.16] ;
Heterogeneity, Tau*=0.00; Chi®=1.45, df= 3 (P = 0.69), F= 0% ID 07 IZ|=1

Testfar overall effect Z=118(F=0.24) Female Male



Patient Factors (Older vs Younger Age)

Older Age vs Younger Age (Unadjusted Odds Ratio)

Older Age Younger Age Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Ahmadi 2020 3 3 3 4 0.2% 3.00[0.08, 102.08] 4
Eergman 2021 14 29 2 17 11% T.O0[1.35, 36.28]
Biancari 2021 15 22 55 110 2.9% 214081, 5.68] I
Friedrichson 2022 7Eh 924 1797 2951 35.8% 2.87[2.39 3.44] =
Kakar 2021 3 5 2 T 0.8% 3.TH[0.33, 42.47]
Lehretan 2021 124 203 40 99 101% 2.32[1.42 3.78] -
Mustafa 2021 13 42 B 38 24% 2381080, 7.11] T
MNesseler 2022 TE 116 143 M3 11.8% 226[1.45 357 —
MNguyen 2021 276 4497 268 85 28.3% 1.94[1.54, 2.46] -
Raff 2020 10 11 4 14 048%  25.00[2.36, 264.80] —_—*
Shaefi 2021 19 35 44 185 4.7% 3.00[1.41,6.359] —_—
Supady 2021 14 17 G0 110 1.7% 3.89[1.06,14.30]
Total (95% CI) 1904 4503 100.0% 2.48 [2.09, 2.95] L
Total events 1322 2424
Heterogeneity: TauF= 0.01; Chi*=13.02, df=11 (P=0.29); F= 16% 0?1 1=D 1DE|=

Test for overall effect: Z=10.46 (P = 0.00001)

Older Age vs Younger Age (Adjusted Odds Ratio)

Younger Age Older Age

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Hall 2022 0844 01837 401% 2331.82, 3.33] &
Lebretan 2021 1.0613 03662 2621% 2.89[1.41,5492] —
Rahie 2021 005883 03256 290% 1.06 [0.56, 2.01] ——
Rao 2021 22153 1.2076 47% 917 [0.86, 87.78]
Total {95% Cl) 100.0% 2.09[1.22, 3.59] L
?etf;ﬂgenemrl:l T?fu t:gj g;gghlpz_ﬁn.gg‘n,;ifz FP=007)F=57% 001 01 10 100
estfor overall effect 2= 2.68 (P = 0.007) Younger Age Older Age
Older Age vs Younger Age (Hazard Odds Ratio)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 85% Cl IV, Random, 85% CI
Barbaro 2021 07779 00853 297% 2181[1.84, 2.87] Ll
Riera 2022 1.4124 02867 167% 411 [2.34, 7.20] —
Schmidt 2021 1.2669 04464 9.9% 3.85[1.48, 8.81] —
Shaefi 2021 03716 01272 272% 1.45[1.13,1.86] =
Supady 2021 0.7EY9 02807 16.5% 216[1.22, 3.80] —
Total (95% Cl) 100.0% 2.27 [1.63, 3.16] &»
Heterogeneity: Tau®=0.09; Chi*=15.31, df=4 (P=0.004) F=T4% T o 10 100

Testfor overall effect £=4.86 (P = 0.00001)

Younger Age Older Age




Older Age vs Younger Age (Per 10 Year Increase, Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Cheng 2021 0262 00533 11.9% 130117, 1.44] -
Ciaviet 2021 0.3428 0.0699 97% 1.41[1.23,1.62] -
Hermann 2022 0.348 00387 13.9% 1.4201.31,1.583] -
Joshi 2022 0036 DOM0B 169% 1.09[1.08,1.11] -
kKunavarapy 2021 00592 00612 108% 1.06[0.94,1.20] ™
Lofarte 2021 00316 00411 136% 1.09[1.00,1.18] =
Raff 2020 01166 00146 16E6% T.1201.09,1.16] =
Rao 2021 01354 01002 6.6% 1.14[0.94,1.349] ™
Total (95% CI) 100.0% 1.19 [1.11, 1.27] [ ]
Heterogeneity: Tau?= 0.01; Chi*= 65.66, df= 7 (F = 0.00001); F= 89% ID ; DI,2 nls 2 5

Test for overall effect £=4523 (F = 0.00001) Younger Age Older Age

Older Age vs Younger Age (Per 10 Year Increase, Adjusted Hazard Ratio)

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 85% Cl IV, Random, 85% CI
George 2022 00592 00612 532.3% 1.06[0.94,1.20]
Faagog 2022 03716 01008 467% 1.45[1.19,1.77] -
Total (95% CI) 100.0% 1.23 [0.90, 1.67]

Heterogeneity: Tau*=0.04; Chi®=7.02, df=1 (P = 0.008); F= 86% f f

Testfor overall effect Z=1.32 (P=019) 0.1 0z YUUH?_I]IESI' _i'\ge1 Olcler.-z’-\ge



Patient Factors (Obesity vs None)

Obesity vs None (Unadjusted Odds Ratio)

Obesity None Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Eergman 2021 g 14 7 T 1.2% 287 [0.74,8.94] I —
Eiancari 2021 26 56 44 TE 3T% 0.63[0.31,1.26] T
Braaten 2022 27 52 22 48 24% 1.28[0.58, 2.80] I
Draviet 2021 8 24 249 47 1.4% 0.24[0.09, 0.E5]
Diaz 2021 12 el 21 49 23% 0.67 [0.27,1.63] — 1
Hajage 2022 55 139 63 130 6.9% 0.70[0.43,1.13] I
Hall 2022 194 317 123 189 103% 0.85([0.58,1.23] -
Hermann 2022 13 35 28 B 2E% 0.80[0.35,1.86] I
Jacaobs 201 T3 128 ar 728 1% 1.26[0.70,2.24] I
Jashi 2022 530 1150 404 845 2389% 0.893[0.78,1.11] -
Lebreton 2021 TE 143 24 153 TE% 0.93[0.59,1.47] -
Mustafa 2021 13 57 7 23 16% 0.68[0.23,1.99] — T
Messeler 2022 93 213 120 216 101% 0.69[0.48,1.02] —
Mguyen 2021 295  GA9 247 493 188% 0.75[0.59, 0.94] -
Zhang 2020 7 21 7 22 12% 1.07[0.30, 3.84] N —
Total (95% CI) 3084 2456 100.0% 0.83[0.72, 0.95] 4
Total events 1437 1243
?eti;ngenemtl:l T?ru :;E—mg ECsh|F'=_1D.'r‘.n---1nl38, df=14 (P=0.23), 7= 20% o 0 e 100
estior overall effect. 2= 2.65 (7 = 0.008) No Obesity Obesity
Obesity vs None (Adjusted Odds Ratio)
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Rahbie 2021 -0.27 03271 87.2% 0.76 [0.40, 1.44]
Rao 2021 -1.2379 0.8969 12.8% 0.29 [0.05, 1.68]
Total (95% CI) 100.0% 0.67 [0.36, 1.27]
ity == CChif= = = CR= f f T } !
;let?;ngenemrl.l T?fu t-_g._ﬂl,%mp-}ﬂ.ﬂ;g, df=1(FP=031) F=3% 0o 01 ] 10 100
estfor overall effect Z=122 (F=022 None Obesity
Obesity vs None (Adjusted Hazard Ratio)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 85% Cl IV, Random, 85% CI
Ahmadi 2020 05042 02598 30.3% 1.66[1.00, 2.74] -
Diaz 2021 -0.3011 03676 20.2% 0.74[0.36,1.57] —
Shaefi 2021 -0.0205 01245 485% 0.97 [0.76,1.24]
Total (95% CI) 100.0% 1.08 [0.73, 1.60]
H . - - - - — R —- I 1 ]
Heterogeneity: Tau*=0.07; Chi®= 437, df= 2 {(F= 011}, F= 54% T 0 ] 10 100

Testforoverall effect Z=038 (P =070}

Mone Obesity



Patient Factors (Chronic Lung Disease vs None)

Chronic Lung Disease vs None (Unadjusted Odds Ratio)

Lung Disease None Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bergman 2021 1 1 14 42 0.3% 0.60[0.06, 6.29)]
Biancari 2021 B 12 64 120 1.3% 0.88[0.27, 2.87]  —
Blazoski 2021 2 2 7 18 02% TET[0.32,183.01] *
Cheng 2021 2 2 51 T2 02% 209010 4532]
Diaz 2021 1 B 32 T4 04% 0.29[0.03, 2.63]
Direier 2021 1 2 4 14 02% 260[012 50.44]
Friedrichson 2022 318 493 2237 3382 494% 0.91[0.74,1.10] L1
Hall 2022 39 &0 272 445 AE% 1.18[0.67, 2.08] b
Hermann 2022 11 19 30 82 1.7% 2.38[0.86, 6.58] 7
Jacobs 2021 19 33 91 167 31% 1.13[0.83 2.41] b
Joshi 2022 51 110 883 1875 119% 0.97 [0.66, 1.43] -
Lehreton 2021 14 34 148 268 3.4% 0.63[0.31,1.29] —T
Lofarte 2021 4 L] 41 66 0.3% 2.44[0.26,23.07]
Mesgeler 2022 14 27 204 402 29% 1.21[0.45, 2.66] R —
Mguyen 2021 108 21 433 8971 1848% 1.33[0.98,1.79] il
Raasveld 2021 B 11 20 B0 1.0% 2.40[0.65, 8.83] —
Shaefi 2021 3 4 60 186  0.3% 6.30[0.64, 61.84]
Tabatahai 2021 1 3 14 30 03% 0.57 [0.05, 7.00]
Trejnowska 2022 ] 11 108 147 09% 0.83[0.23 3.69)] —_—r
Fayat 2021 1 3 7 14 0.3% 0.50[0.04, 6.86]
Zhang 2020 3 5 11 3|8 05% 368054 2515] i
Total (95% Cl) 1057 8478 100.0% 1.05[0.92,1.19] 4
Total events 613 4734
?etf;ﬂgenemtl:lT?ru *[:ZD—DDD E?hlp=—1ugﬁT05' df=20(FP=047)F=0% 'IZI.D1 o 1'EI 1IZIIZI'
estfor overall effect: £= 0.67 (F = 0.50) Mone Lung Disease
Chronic Lung Disease vs None (Adjusted Odds Ratio)
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Hermann 2022 1411 07048 361% 4101[1.03, 16.32] &
Rahie 2021 0802 0606 4849% 2.23[0.68, 7.31] —1—
Rao 2021 01044 10042 150% 1110013, 9.48]
Total {95% Cl) 100.0% 2.50 [1.09, 5.74] il
it - . == - —_ I - } Il 1 1
?eti;ngenemfl.l T?fu t-.51302,t]C?h|F'-_1I:.|DE:|33, df=2(P=058) F=0% 'D.EI1 DH 1'D 1DEI'
Bstfor overall efiect Z=217 (P = 0.03 Mone Lung Disease
Chronic Lung Disease vs None (Adjusted Hazard Ratio)
Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Barbaro 2021 06152 02609 23T7% 1.85([1.09, 3.14] —
Hermann 2022 0678 04112 102% 1.497 [0.88, 4.41] T
Shaefi 2021 03365 01616 6A.1% 1.40[1.02,1.97] L3
Total (95% Cl) 100.0% 1.55 [1.20, 2.00] &
Heterogeneity: Tau®=0.00; Chi*=1.17,df= 2 (P = 0.56), F= 0% T o 1 100

Test for overall effect, 2= 3.33 (P = 0.0009)

Maone Lung Disease



Patient Factors (Immunocompromise vs None)

Immunocompromise vs None (Unadjusted Odds Ratio)

Immunocompromise None Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Blazoski 2021 1 1 g 149 4.21% 4.06[0.19,112.39] >
Hermann 20232 2 3 38 48 7.8% 303027, 34.57]
Lebraton 2021 13 18 181 320 H1.3% 291 [1.01, 839 —
Shaefi 2021 7 16 a6 174 42T7% 1.64[0.58 4.63] —T
Zayat 2021 1 1 ¥ 16 41% 3.80[013,107.31] *
Total (95% CI) 39 627 100.0% 2.34 [1.19,4.61] e
Total events 24 261
Heterageneity: Tau®=0.00; Chi*=0.85 df=4 (F=083), F=0% f f f {
Testfo?u\rer:rll effect Z= 2I.46 P= D.D'll) ( 4 001 o1 10 . 100
MNone Immunocompromise

Immunocompromise vs None (Adjusted Odds Ratio)
Joshi 2022 — 4.35 (2.46 to 7.69)
Immunocompromise vs None (Adjusted Hazard Ratio)

Barbaro 2021 - 1.06 (0.83 to 1.35)



Disease Factors (Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation)

Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation (Unadjusted Odds Ratio)

Longer Shorter Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Herrmann 2022 27 GE 14 3| O121% 1.04 [0.45, 2.39] Tt
Karagiannidis 2021 aos 378 259 389 382% 207 [1.49, 2.88] -
Kurihara 2021 T ] 5 17 28% 8.40[1.27,55.39]
Li 2021 18 17 7 14 3.0% TAO[1.23, 45.81]
Messeler 2022 TooO113 148 316 29.2% 1.85[1.19, 2.87] ——
Supady 2021 33 a0 41 TTOO14T% 1.70[0.82, 3.56] T
Total (95% CI) 634 848 100.0% 1.94 [1.40, 2.67] &
Total events 457 474
Heterageneity: Tau®=0.04; Chi®= 693, df=5(F =023 F=23% o 0 e 100

Test for overall effect: £=4.02 (F = 0.0001)

Shorter Duration Longer Duration

Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation (Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Hall 2022 01985 02627 321% 1.22[0.73, 2.04]
Joshi 2022 0478 01523 39.6% 161 [1.20,2.17] =
Rahie 2021 -0.5188 03185 28.3% 060032, 1.11]
Total {95% Cl) 100.0% 1.11 [0.65, 1.92]
Heterogeneity: Tau*= 017, ChifF=8.07, df=2 (P =002, F=75% o 0 ] A o0

Test for overall effect. Z= 0238 (P=0.70)

Shorter Duration Longer Duration

Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation (Adjusted Hazard Ratio)

Supady 2021 - 1.66 (1.00 to 2.75)

Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation (Per Day Increase, Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% ClI
Hermann 2022 -0.044 0037 442% 0.96 [0.89,1.03]
kunavarapu 2021 027 01378 13.3% 1.3 [1.00,1.72]
Lehretan 2021 -0.0943 00408 425% 0.91 [0.84, 0.949]
Total (95% CI) 100.0% 0.98 [0.87, 1.09]

Heterogeneity, Tau®=0.01; Chi®=6.58, df= 2 {P=0.04) F=70%

Test for overall effect: Z= 041 (P = 0.68) 0.01

0.1 1 10 100
Shorter Duration  Longer Duration

Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation (Per Day Increase, Adjusted Hazard

Ratio)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Diaz 2021 0.0408 00329 288% 1.04 [0.98,1.11]
Hermann 2022 -0.0726 00282 317% 093 [0.88, 098]
Saeed 2022 0.01 001584 39.5% 1.01 [0.98, 1.04]
Total (95% Cl) 100.0% 0.99 [0.94, 1.05]

Heterageneity, Tau*=0.00; Chi*=8.497, df= 2{(P=0.01}; F=77% 'D o
Testfor overall effect Z=0.24 (P = 0.81) ’

0.1 1 10 100
Shorter Duration  Longer Duration



Duration of Pre-ECMO Mechanical Ventilation, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Biancari 2021 56 56 g2 53 a1 7 4.8% 0.30[1.54, 2.14] I —
Cheng 2021 37 56 21 55 &7 53 32% -1.80 [-4.64,1.04] —
Diawiet 2021 57 468 34 7T B2 3r 38% -1.30[3.76,1.16] e
Diaz 2021 48 408 52 4 31 33 5.2% 080084, 2.44] e
Dreier 2021 6.3 34 11 1493 ¥ 5 1.0% -13.00 F19.46,-6.54] +—
Garfield 2021 4 31 45 35 31 ] 1.0% 0&0[1.83, 2,87  Ee—
Giraud 2021 4 2 4 ] 2 A 3IT% -5.00[-7.53,-2.47]
Hajage 2022 5 3 19 6.7 3 118 5.8% -1.70[-2.42,-0.98] B
Joshi 2022 36 35 10591 4.1 4 934 TI% -0.50 -0.83,-0.17] -
lakar 2021 45 18 T 45 18 ] 43% 000F213, 2173 [ E—
kunavarapu 2021 i 29 18 16 23 5.6% -070 212,077 E———
Lai 20 33 32 21 52 T4 24 3.0% -280[-5492 013
Lafarte 2021 51 4 26 43 37 45 17% 0.80[-1.08, 2.68] I
Messeler 2022 5 3 10 87 37 18 5.9% -0.70[-1.34,-0.08] —
Raasuveld 2021 57 46 45 7T 26 3.0% -1.30[4.34,1.74] —
Rahie 2021 3 3 188 23 22 138 T.0% 070[012,1.28] —
Raff 2020 35 54 11 61 4.2 14 23% -2 BO0[-6.482 1.37] -
Rajajes 2021 g 41 14 4 ¥ ] 1.8% 2.00[-3.09, 7.09]
Schmicdt 2021 37 23 43 7Y 1B 30 5.E% -4.00 -4.87,-3.173] —
Shaefi 2021 23 37 T 37 38 63 6.1% -1.40[-2.54,-0.26] —
Tabatabai 2021 3.3 3z 18 37 18 14 5.0% -0.40[-214,1.34] T
Woicu 2021 23 34 12 47 38 28 3.89% -240[-4.81, 0.01] EEE—
Fayat 2021 33 04 ] 92 134 ] &% -500[-15.20, 3400 4
Total (95% CI) 2182 1916 100.0%  1.14 [-1.83, -0.46] &>
Heterogeneity: Tau®=1.66; Chi*=129.39, df=22 (P = 0.00001); F=33% 5_1 0 ES D :lj 1D=

Test for overall effect £= 3.26 (P = 0.001)

Lower in Survivars  Higher in Sunvivors



Disease Factors (Longer vs Shorter Pre-ECMO Time from Symptom Onset)

Longer vs Shorter Pre-ECMO Time from Symptom Onset, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Dreier 2021 16 &4 11 273 A 5 81% -11.230[16.490,-5.70) +————
Kakar 2021 142 B2 T 1488 312 ] 85% -1.60 [-6.98, 3.78]
Kunavarapdy 2021 114 48 29 144 a5 23 162% -3.00[-5.85 -0.14] e —
Lai 2021 147 107 al 18 16 29 h.4% S330 1071, 411) 4
Raasveld 2021 187 GBI 45 187 94 26 12.0% -1.00 [-5.03, 3.03] - 1
Raff 2020 125 84 11 1948 7.3 14 G.9% -T40[1367 113 +———
Rajajes 2021 147 98 14 18 105 9 42% -3.30[11.90,5.30 ¢
Shaefl 2021 127 45 127 133 68 63 20.2% -0.60[-2.45,1.29] —
Woicu 2021 127 1.7 12 137 &4 8 186% -1.00 [-3.25,1.25] -1
Total (95% Cl) 277 202 100.0% -2.79 [-4.73, -0.85] -*-—
Heterageneity: Tau®= 3.95; Chif=17.30, df= 8 (P = 0.03); = 54% f ; {

-10 -5 0 5 10

Testfor overall effect. 2= 2.82 (F = 0.00%) Lower in Survivors Higher in Survivars



Disease Factors (Need for Pre-ECMO Renal Replacement Therapy vs None)

Need for Pre-ECMO Renal Replacement Therapy vs None (Unadjusted Odds Ratio)

Need for RRT None Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Eergman 2021 10 16 11 30 10.9% 2880821010 T
Biancari 2021 7 15 B3 117 11.8% 0.75[0.26, 2.20] [ —
Eraaten 2022 29 49 20 a1 13.4% 2.25[1.01, 5.00] —
Dreier 2021 3 4 2 12 5.0% 1500098, 228.90] *
Garfield 2021 1 T T 38 B.3% 0.74[0.08 7.15]
Hajage 2022 26 44 18 225 13.5% 16.61 [F.69, 35.88] —_—
Loforte 2021 2 2 43 69 4.2% 3.05[0.14, 65.91]
MNesseler 2022 34 51 185 378 14.3% 208113, 3.86] I
Shaefi 2021 4 13 89 177 111% 0.85[0.26, 3.01] e
Yaicu 2021 17 20 11 20 9.5% 4,64 [1.02, 21.00] I E—
Total (95% CI) 221 1117 100.0% 2.64[1.26, 5.51] e
Total events 133 4149
Heterogeneity: Tau®=0.85; Chi*= 3418 df=9 (P = 0.0001); F=74% 'D.D1 Df1 1-0 1DD'

Testfor averall effect: Z= 2.58 (P = 0.010) None Need for RRT



Disease Factors (Lower vs Higher Compliance, cm H20)

Lower vs Higher Compliance, cm H20, Alive vs Died (Mean Difference)

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% C|

Alive Died
Study or Subgroup  Mean SD Total Mean SD Total Weight
Daviet 2021 231 12 3\ 33 a6 a7 BE%
Diaz 2021 238 VB 52 193 T4 33 111%
Dreier 2021 255 98 11 226 TA a4 29%
Giraud 2021 il 1 4 17 a A BT%
Hajage 2022 183 82 181 ATT 105 118 144%
Lafarte 2021 418 244 26301 114 45 23%
Rahie 2021 187 445 169 18458 64 138 182%
Rajajes 2021 2244 14 223 496 9 44%
Schmict 2021 222 BA 48 M7 a4 30 134%
Shaefi 2021 28 142 127 323 106 63 101%
Woicu 2021 257 B4 12 203 T8 8 549%
Total (95% CI) 653 512 100.0%

Heterogeneity: Tau®=3.27; Chi*= 2219, df =10 (P = 0.01}; F= 55%
Test for overall effect: Z=1.92 (F = 0.05)

-0.20[-4.38, 3.98]
4.50[1.24, 7.76]
2.90 [-5.86, 11.68]
400012, 813
160 [-0.70, 3.90]
11.70 [1.71, 21.69]
1.20 [0.07, 2.47]
-0.30 [-7.08, 6.48]
0.50 [-2.09, 3.09]
-4.30 |7.80,-0.70]
5.40 [-0.16, 10.95]

1.57 [0.03, 3.18]

“50 .25 0 25 50
Lowerin Survivors Higher in Survivors



Disease Factors (Higher vs Lower Plateau Pressure, cm H20)

Higher vs Lower Plateau Pressure, cm H20, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bergman 2021 w5 30 301 34 16 28%  -010[F2.54, 2.34]
Cheng 2021 A 21 337 213 53 50%  -1.00[F282 087 —
Diaviet 2021 TT 84 349 28 31 a7 43%  -030[2.27 167 I —
Diaz 2021 2545 46 52 273 413 33 7% -1.80[F3.91, 031 —
Garfield 2021 28 46 45 897 84 a 0.4%  -0.F0[F7.01, 561]
Hajage 2022 03 37 1. M o445 118 161%  -0.F0[1.70,0.30] T
Hermann 2022 H g 55 H 5 349 3.3% 000223 223 D E—
Lai 2021 281 7.2 21 34 548 249 1.2%  -2.30[F5.97,1.37] —
Messeler 2022 297 3F M0 287 52 M9 2310% 0.00[-0.85, 0.84] ——
Rahie 2021 3203 169 333 37 138 2F0%  -1.30[207,-043] ——
Schrmidt 2021 M3 1A 48 32 47 30 558%  -0.F0[2.431.03] I
Shaefi 2021 o523 117 I 46 63 7.E% 0.00[-1.45,1.44] T
Yaoicw 2021 287 7A 12 307 341 28 0.89% -5.00[-9.40,-0.60]
Total (95% CI) 980 811 100.0% -0.71[1.12,-0.30] L

N - . 2= —_ —_ LR = ! 1 1 ]
Heterogeneity, Taw®=0.01; Chi*=1217, df=12{P=043) F=1% '-'IU '5 o é 10'

Test for averall effect: Z=3.40 (F = 0.0007)

Lower in Survivors  Higher in Survivars



Disease Factors (Higher vs Lower Driving Pressure, cm H20)

Higher vs Lower Driving Pressure, cm H20, Alive vs Died (Adjusted Hazard Ratio)

Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI

Hazard Ratio
IV, Random, 95% CI

Diaz 2021 1.0578 03572 55.2% 2.88 [1.43, 5.80] ——

Schmidt 2021 0.6152 0.3968 44.8% 1.85 [0.85, 4.03] —

Total (95% CI) 100.0%  2.36[1.40, 3.97] .

Heterogeneity: Tauf= 0.00; Chi#= 0.69, df= 1 (P = 0.41); F= 0% b o T+ o0

Testfor overall effect: Z= 3.24 (P = 0.001)

Lower Driving Pressure Higher Driving Pressure



Disease Factors (Peak Pressure, cm H20)

Peak Pressure, cm H20, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Beraman 2021 L 30 30 6.6 16 17.1% .70 [2.21,9.19] e —
Braaten 2022 342 B3 51 31 48 49 21.4% 3.10[0.89, 5.31] -
Dreier 2021 333 34 11 3445 85 5 7.A% 1200892 652
Joshi 2022 338 5.9 1051 347 BF 934 253%  -0.90[-1.46,-0.34] -
Raasveld 2021 34 6.2 44 34T 26 178% -1.00[4.28 2.29] -1
Tabatahai 2021 368 6.2 18 38 99 15 108%  -1.20[6.97 457]

Total (95% CI) 1206 1045 100.0%  1.01[-1.50, 3.53] —-’-—
1 1 ]

Heterogeneity: Tau®= 6.42; Chi*= 24.45, d= 5 (P = 0.00072); F= 80% I | !

1
o B -10 -4 1] ] 10
Testfor overall efiect: Z=0.78 (F = 0.43) Lower in Survivors  Higher in Survivars




Disease Factors (Higher vs Lower PaC02, mmHg)

Higher vs Lower PaC0O2, mmHg (Adjusted Hazard Ratio)

Study or Subgroup  log[Hazard Ratio]

Hazard Ratio

SE Weight IV, Random, 95% Cl

Hazard Ratio
IV, Random, 95% CI

Diiaz 2021 158748 04012 494% 4,83 [2.20,10.60] —i—
Schmidt 2021 07467 03913 506% 2.11[0.98, 4.54] —il—
Total (95% Cl) 100.0% 318 [1.41,7.15] e
Heterogeneity Tau=0.19; Chi*= 2.18, df=1 (P = 0.14}; F= 54% f t f {
] 0.0 0.1 10 100
Test for overall effect: Z=2.78 (P = 0.005) Lower PaC02 Higher PaCO2
Higher vs Lower PaC0O2, mmHg, Alive vs Died (Mean Difference)
Alive Died Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bergman 2021 538 133 30 62 161 16 4.0% -820[17.41,1.01] T
Biancari 2021 582 15.8 62 626 181 7o T.0% -4.40[10.18,1.38] I
Braaten 2022 653 16.6 a1 B1.2 201 44 55% 410[3.14,11.34] T
Cheng 2021 4545 1848 BT O S a3 4.0% -8.90[18.14,0.34] —
Draviet 2021 587 108 3\ AYT 131 ar T.4% 1.00[-4.41,6.41] B
Diaz 2021 572 187 52 67 209 33 4.3% -9.80[18.96,-1.04]
Dreiar 2021 623 18458 11 TH 251 a 07% -1670[41.54,814]
Garfield 2021 63 184 45 713 357 8 0.7% -830[F336217.07]
Giraud 2021 405 48 4 EOB 848 3} 26% -20.30[-32.70,-7.90]
Hajage 2022 57 142 151 61.3 143 118 101% -4 30 [7.73,-0.87] -
Hermann 2022 49 9.4 60 477 11.8 4 88% 1.30[-3.02, 5.67] T
Lai2021 a75 16458 21 B149 104 29 4.8% -4 40[-12.43, 3.63] T
Laofarte 2021 62 14 26 [ai4] 20 45 39% -3.00[-12.35,6.39] I —
Messeler 2022 537 127 210 577 148 219 11.2% -4.00 [-6.62,-1.38] -
Raasveld 2021 861 133 45 751 282 26 29% -19.00[-30.52,-7.449]
Rabie 2021 A7 157 169 AB7F 1345 138 103% -1.70[-4.97,1.57] -
Shaefi 201 557 1358 127 a6 17.4 63 8.0% -0.30[-5.22, 4. 67] B
Tabatabai 2021 579 14.8 18 697 16.7 15 31% -11.80[22.67,-0.83]
Zayat 2021 ar8 327 9 B81 211 8 0.7% -1020[36.09,15.649]
Total (95% CI) 1151 979 100.0% -4,10 [-6.30, -1.89] ’
Heterogeneity, Tau®= 9.48, Chi*= 36.81, df=18 (P = 0.006); F= 91% -ZES b 255 SDI

Testfor overall effect: 2= 3.64 (P =0.0003)

Lower in Survivors  Higher in Survivors



Disease Factors (Lower vs Higher Pa02/FiO2 Ratio)

Lower vs Higher PaO2/FiO2 Ratio (Adjusted Hazard Ratio)

Hazard Ratio

Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Schmidt 2021 -01133 04323 2.4% 0.89[0.38, 2.08]

Shaefi 2021 0.2546 00676 97.6% 1.29[1.13,1.47]

Total (95% Cl) 100.0% 1.28 [1.12, 1.46] 4

Heterogeneity: Tau®=0.00; Chi*=0.71,df=1 (P =040}, F= 0% f t T f {
Testfn?n\rergll eﬁect'Z:SIES (F':DIJDIDE) ( ’ 0.01 ’ 0.1 - 1 10 - 100

: : : Higher P/F Ratio Lower PiF Ratio
Lower vs Higher PaO2/FiO2 Ratio, Alive vs Died (Mean Difference)
Alive Died Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eergman 2021 TE2 M7 0 621 202 16 2.9% 14101[1.52, 26.68]

Biancari 2021 T4 27 62 g3 18 To a.0% 6.00[-1.93 13.93] T

Eraaten 2022 T42 237 a1 703 28 45 3.8% 390 [-6.29, 14.049] -

Diaviet 2021 718 177 39 723 112 37 58% -050-712,613] —T

Diaz 2021 80 261 52 833 294 33 30% -3.30[-15.49, 8.99] e

Direier 2021 737 339 11 116 724 5 01% -42.30[-108.85 24.25] *

Garfield 2021 72168 45 B23 134 5 37% 9.70 [-0.80, 20.20] —
Giraud 2021 7h15 4 7H 225 E o 11% 0.00[23.24, 23.24]

Hajage 2022 643 18 151 G177 12 118  80% 260 [1.00,6.20] ™

Hermann 2022 892 445 B0 T3 203 41 28% 16.10[3.24, 28.96]

Jacohs 2021 4.9 181 90 731 3.9 10 A5% -8.20 [-15.24,-1.16] —_—

Joshi 2022 757 261 10581 713 236 934 89% 4.40[2.21,6.59] -

Lai 2021 B33 119 21 534 148 29 53% 9.90[2.49, 17.31] —_—
Loforte 2021 926 519 26 T1.2 278 45 12% 2140014, 42.94]

Messeler 2022 65 17.9 210 E97 194 219  80% -4.70[-8.23,-1.17] -

Raasveld 2021 B0 207 45 F23 298 26 28% 2301528 1065 s —

Rabie 2021 B0 119 169 E17 127 138  85% -1.70 -4.48,1.08] -

Raff 2020 BT 216 11 739 218 14 18% ST20[-24.28,9.89] —

Rajajee 2021 BT 124 14 BT 236 q 1.9% 100 [-17.73,148.73] —
Schmidt 2021 BO.3Y 115 48 62 11.7 30 6. 7% -1.70 [-7.00, 3.60] T

Shaefi 2021 TET 225 127 EB87 159 63 6% 8.00[2.46, 13.54] —
Tahatahai 2021 724 203 18 706 184 15 2.7% 1.80[-11.42,146.02] T

Woicu 2021 837 134 12 873 16.8 28 4.0% -3E0 1341, 6.21] I

Total (95% Cl) 2347 2043 100.0% 1.98 [-0.58, 4.54] ].
Heterogeneity: Tau?=18.07; Chi*= 63.93, df= 22 (P = 0.00001); 1= BE% o =+ i + .

Test for overall effect: Z=1.51 (F=013)

Lower in Survivors  Higher in Survivors



Disease Factors (Higher vs Lower PEEP, cm H20)

Higher vs Lower PEEP, cm H20, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bergman 2021 137 38 30 14 2.8 16 22%  -0.30[F2.22 167 —
Braaten 2022 131 34 51 13 31 49 4.5% 010 F1.17,1.37] I
Cheng 2021 138 28 1 153 38 53 31%  -1.50[3.08 0.08] |
Daviet 2021 12 341 3 117 349 a7 3.0% 0.30[-1.249,1.849 I
Dreier 2021 15 1.7 11 138 36 a 0.8% 1.20 211, 4.51] —
Garfield 2021 123 38 45 125 54 a 0.5%  -0.20[F4.10, 370
Hajage 2022 137 22 19 14 3 118 126%  -030[-0.85 0.349] -
Jashi 2022 14 3 1081 137 37 934 248% 0.30[0.00, 0.60] i
Lai 2021 114 2 21 1M1 18 249 5.4% 0.30[0.73,1.33] -
Lebraton 2021 12 3 126 123 180 11.2% 000071, 0.71] -
Laofarte 2021 121 48 26 14458 37 45 1.9% -2.40[4.47,-0.33]
Messeler 2022 123 M0 123 M9 147% 0.00 047, 0.57] -
Raasveld 2021 113 46 45 137 34 26 20%  -240[4.41,-0.349]
Rajajee 2021 18 2.5 14 17 4.4 ] 0.8% 200116, 5.16] ]
Shaefi 2021 16 3 127 187 3 63 7.a% 0.30 [-0.61,1.21] I
Tabatabai 2021 187 37 18 154 37 14 1.3% 0.30[-2.24, 2.84] e —
Woicl 2021 12 3.4 12 12 31 28 1.6% 000224 2.24]  E—
Zayat 2021 13 4.4 9 135 18 a 0.8%  -0.80[3.63 263 —
Total (95% CI) 2007 1812 100.0%  -0.03 [-0.32, 0.26] [ )
Heterogeneity: Tau®= 0.07; Chif= 2141, df=17 (P=0.21); F=21% =—1D 55 D % 1D=

Testfor overall effect £= 019 (F=0.85)

Lower in Survivors  Higher in Survivors



Disease Factors (Higher vs Lower Tidal Volume, mL/kg)

Higher vs Lower Tidal Volume, mL/kg, Alive vs Died (Mean Difference)

Alive Died Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Biancari 2021 56 24 60 65 2.2 70 3.4%  -0.80F1.70,-0.10]
Cheng 2021 53 08 21 53 08 53 10.0% 0.00 040, 0.400 e
Diaviet 2021 56 08 349 59 08 37 1MTF%  -0.30[0.66, 0.08] 7
Diaz 2021 54 11 52 5.3 08 33 10.0% 0.10[-0.30, 0.500 -
Giraud 2021 arf 0r 4 a6 0.8 fi 2.5% 010[-0.84,1.04] I —
Hajage 2022 48 2 151 46 22 118 T.2% 020031, 0.71] T
Hermann 2022 3 54 T2 349 22%  -1.00[F202 002 —
Megsgeler 2022 58 07 210 87 08 219 246% 0.10[-0.04, 0.24] ol
Schmidt 2021 61 045 48 f 045 30 18.6% 010013, 033 el
Shaefi 2021 BE1 1.3 127 B2 14 53 97%  -010[F0A1, 03] T
Total (95% CI) T66 668 100.0% -0.03[-0.18,0.13] [ ]
Heterogeneity: Tauw®=0.02; Chi*= 14 67 df=9(F=0.10); F= 39% f f

1 1
-4 -2 0 2 4

Testfor overall efiect: 2= 0.34 (P = 0.73) Lower in Survivors  Higher in Survivars



Disease Factors (Bacterial Co-Infection vs None)

Bacterial Co-Infection vs None (Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Cheng 2021 -1.7148  1.083 29.45% 0.18[0.02, 1.50] = '
Joshi 2022 -0.0513 01936 70.5% 0.95 [0.65, 1.349]
Total {95% Cl) 100.0% 0.58 [0.13, 2.57]

Heterogeneity, Tau*=0.78, Chi*= 229, df=1 {FP=013; F= 56% f f I

Test for overall effect. Z=0.71 (P = 0.48) 0.01 0.1 Mone 1 Bacterial él:?—lnfecti;nm

Bacterial Co-Infection vs None (Adjusted Hazard Ratio)

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Barbaro 2021 -0.005 00512 B84.5% 1.00[0.90,1.10]
Riera 2022 02142 01892 155% 1.24 [0.86, 1.80]
Total (95% Cl) 100.0% 1.03 [0.88, 1.20]

Heterageneity, Tau*=0.00; Chi®=1.25, df= 1 (P = 0.26); F= 20% f t 1

Testfor overall effect Z=036(F =072} 0.01 0.1 Nune1 Bacterial (;uu—lnfectic?nm



Disease Factors (Pre-ECMO Proning vs None)

Pre-ECMO Proning vs None (Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Hall 2022 02852 02406 416% 1.33[0.83,2.13]
Joshi 2022 -0.2485 01009 58.4% 0.78[0.64, 0.95] [ |
Total {95% Cl) 100.0% 0.97 [0.58, 1.63]

Heterogeneity, Tau*=0.11; Chi*= 418, df=1 {FP=0.04) F=76% f
Test for overall effect. Z= 010 (P =0.82)

0.01 0.1 1 10 100
Prone Position Mone

Pre-ECMO Proning vs None (Adjusted Hazard Ratio)

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Saeed 2022 01648 02043 B21% 1.18[0.79,1.76]
Zaagog 2022 015856 02614 379% 117 [0.70,1.95]
Total (95% Cl) 100.0% 1.18 [0.86, 1.61]

Heterageneity, Tau*=0.00; Chi®=0.00, df=1 {(F=0.493);, F=0% f 1 1

Testfor overall efiect 7= 1.00 (F = 0.32) 0.01 T ene Brone ootan "



Center Factors (Lower vs Higher Volume)

Lower vs Higher Volume (Adjusted Odds Ratio)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Lebretan 2021 1.0919 0364 542% 2.98[1.46, 6.08] ——
Rahie 2021 0.A008 04023 458% 1.65[0.78, 3.63] -
Total {95% Cl) 100.0% 2.27 [1.28, 4.05] L
Heterogeneity: Tau*=0.03, ChifF=119, df=1{F =028, F=16% I f } |
Test for overall effect: 2= 2.78 (P = 0.005) 0.01 0.1 10 100

Higher Volume Lower Volume

Lower vs Higher Volume (Adjusted Hazard Ratio)

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Barbaro 2021 01985 01264 447% 1.22 [0.95,1.56]
Riera 2022 06616 02113 31.4% 1.94[1.28, 2493 —a—
Saeed 2022 06349 02736 239% 1.89[1.10,3.23)] — &
Total (95% Cl) 100.0% 1.57 [1.11, 2.20] &
Heterogeneity, Tau®= 0.05; Chi®= 4.68, df= 2 (P = 0.10}; F= 57% f t T f {
Test for overall effect, Z=2.57 (P = 0.01) 0.01 0.1 1 10 100

Higher Volume Lower Volume



Supplemental Table 1: Risk of Bias Assessments — QUIPS

Study

Study Participation

Study Attrition

Prognostic
Factor
Measurement

Outcome
Measurement

Confounding
Adjustment

Statistical
Analysis &
Reporting

Ahmad 2022

Barbaro 2021

Bergman 2021

Blazoski 2021

Braaten 2022

Cheng 2021

Daviet 2021

Diaz 2021

Friedrichson 2022

Giraud 2020

Hajage 2022

Hall 2022

Hermann 2022

Jacobs 2021

Kakar 2021

Karagiannidis 2021

Kunavarapu 2021

Kurihara 2021

Lai 2021

Lebreton 2021

Li 2021

Loforte 2021

Mustafa 2021

Nesseler 2022

Nguyen 2021

Raasveld 2021

Rabie 2021

Raff 2020

Rajajee 2021

Rao 2021

Riera 2022

Saeed 2022

Schmidt 2021

Shaefi 2021

Supady 2021

Tabatabai 2021

Trejnowska 2022

Voicu 2021

Zaaqoq 2022

Zayat 2021

Zhang 2020

0/0]|0|6|6|0|0|6|G|C|0|6|6|0|0|B|6|0|0|0|0|0|0|B|6|C|0|0|®|0|0|0|0|0|0|0|0|0|0|0|Q)
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ellellclallellelelcclelcllelelclelelelclellelelclelelelelelalelcelele ClElelellelEl e

Low Risk = @; Moderate Risk = @




Supplemental Table 2: GRADE Assessments

N2 of Certainty assessment impact Certainty | Importance
studies
Study Risk of | Inconsistency | Indirectness | Imprecision | Publication
design bias Bias
Sex
26 observational | not serious® not serious not serious none Pooled unadjusted OR = 1.34 | @) |CRITICAL
studies serious®® (95% CI 1.20 to 1.49) Moderate
suggesting higher risk of dying
in males. Less data in the
adjusted analysis however
pooled analysis for aOR and
aHR is consistent with
unadjusted analysis.
Age
11 observational | not not serious not serious not serious none Pooled unadjusted OR = 2.51 (asYarYasTs) CRITICAL
studies serious®® (95% CI 2.07 to 3.03) High
suggesting older age
associated with mortality. Less
data in the adjusted analysis
however pooled analysis for
aOR and aHR is consistent with
unadjusted analysis.
Obesity
14 observational | serious? | not serious not serious serious® none Pooled unadjusted OR = 0.84 @@OO CRITICAL
studies (95% CI 0.72 to 0.97) Low
suggesting lower risk of death
if not obese.




Chronic Lung Disease

19 observational | not not serious not serious serious’ none Pooled unadjusted OR = 1.08 @@@O CRITICAL
studies serious®® (95% CI 0.92 to 1.26) Moderate
suggesting higher risk of death
if presence of chronic lung
disease. Less data in the
adjusted analysis however
pooled analysis for aOR and
aHR is consistent with
unadjusted analysis.
Immunocompromised Status
5 observational | serious? | not serious not serious serious? none Pooled unadjusted OR = 2.34 @@OO CRITICAL
studies (95% CI 1.19 to 4.61) Low
suggesting high risk of death if
immunocompromised. Less
data in the adjusted analysis
however studies reporting aOR
and aHR is consistent with
unadjusted analysis.
Pre-ECMO RRT use
7 observational | serious? | not serious not serious serious”s none Pooled unadjusted OR = 3.18 (@@ | CRITICAL
studies (95% CI 1.41 to 7.17) Low
suggesting higher risk of death
with RRT use.
Duration of MV Pre-ECMO
6 observational | serious® | not serious not serious not serious none Pooled unadjusted OR = 1.94 | @) |CRITICAL
studies (95% CI 1.40 to 2.67) Moderate

suggesting higher risk of death
with longer duration.
Consistent with unadjusted
pooled mean difference = 1.14
days fewer duration of MV pre-




ECMO in those that survived
(95% CI 0.46 to 1.83 days
fewer). Consistent with longer
vs shorter duration adjusted
analysis but not with per-day
adjusted analysis (likely limited
by linear categorization).

Duration

of symptoms

observational
studies

serious?

not serious'

not serious

not serious

none

Unadjusted pooled mean
difference = 1.51 days shorter
duration of symptoms pre-
ECMO in those that survived
(95% CI 0.36 higher to 2.65
fewer)

o000

Moderate

CRITICAL

P:F ratio

20

observational
studies

not
serious®®

serious’

not serious

serious’

none

Unadjusted pooled mean
difference = 1.52 points higher
in those that survived (95% CI
1.16 lower to 4.20 higher).
Less data in the adjusted
analysis however consistent
with the unadjusted analysis.

OO

Low

CRITICAL

PaCO2

16

observational
studies

not
serious®P

serious’

not serious

not serious

none

Unadjusted pooled mean
difference = 4.04 mmHg lower
in those that survived (95% CI
1.64 to 6.44 lower). Less data
in the adjusted analysis
however consistent with the
unadjusted analysis.

o000

Moderate

CRITICAL

Compliance




10 observational | serious® | serious’ not serious serious’ none Unadjusted pooled mean OO | CRITICAL
studies difference = 1.55 cm H20 Very low
higher in those that survived
(95% CI 0.12 lower to 3.21
higher).
PEEP
16 observational | serious? | not serious not serious serious® none Unadjusted pooled mean ®dOO | CRITICAL
studies difference = 0.05 cmH20 Low
higher in those that survived
(95% CI 0.26 lower to 0.37
higher).
Plateau Pressure
12 observational | serious? | not serious not serious serious none Unadjusted pooled mean @@OO CRITICAL
studies difference = 0.71 cmH20 lower | | gy
in those that survived (95% CI
0.26 lower to 1.15 lower).
Peak Pressure
5 observational | serious® | serious not serious serious' none Unadjusted pooled mean OO | CRITICAL
studies difference = 1.20 cmH20 Very low
higher in those that survived
(95% CI 1.51 lower to 3.90
higher).
Tidal Volume
9 observational | serious® | not serious not serious serious® none Unadjusted pooled mean ®dOQ | CRITICAL

studies

difference = 0.03 ml/kg lower
in those that survived (95% CI
0.15 lower to 0.09 higher).

Low

Centre Volume




2 observational | not not serious not serious serious? none Adjusted odds ratio = 2.27 ®PP() | CRITICAL
studies serious (95% CI 1.28 to 4.05) Moderate
suggesting higher mortality in
lower volume centres.
Driving Pressure
2 observational | not not serious not serious not serious none Adjusted hazard ratio = 2.36 (a3YarYasTs) CRITICAL
studies serious (95% CI 1.40 to 3.97) High
suggesting high mortality with
higher driving pressure
Bacterial Co-Infection
2 observational | not not serious not serious serious® none Adjusted hazard ratio = 1.03 @@@O CRITICAL
studies serious (95% CI 0.88 to 1.20) Moderate
suggesting no impact on
mortality with bacterial
coinfection.
Prone positioning before ECMO
2 observational | not not serious not serious very serious® | none Adjusted odds ratio = 0.97 ®POO | CRITICAL
studies serious (95% CI 0.58 to 1.63) Low
suggesting no impact on
mortality with prone
positioning prior to ECMO
Explanations

a. Most data comes from unadjusted analysis however adjusted analysis is consistent in demonstrating association.

b. Most included studies at low risk of bias.

c. Low I-squared but visual inspection of the forest plot suggests variation amongst included trials.

d. All unadjusted analysis so residual confounding a concern.

e. Upper end of the 95% CI does not rule out no association.

f. Lower end of the 95% CI does not rule out no association.




g. Small number of events contribute to imprecision.
h. Visual inspection suggests wide overlap in Cls.

i. High I-squared but all heterogeneity on the same side of association

j. High I-squared

k. Overall rated 'no association' but ends of Cl don't rule out association

1. Very wide confidence intervals.

Supplemental Table 3: Model Composition for Adjusted Analyses

Acute
Immunoco . Other COVID Co- MV Ventilation | Oxygenation . Centre
Study Sex | Age | BMI mpr:)lmise Lung Disease Comorbidity | Therapies | Infection | Duration Meltricls xIz;letricsl Il(:l;i::; Experience Other
Cardiac Arrest, ELSO
Chapter, Race,
Barbaro2021 | @ | @ | @ © @) © © © © © @) © ECMO
Configuration,
COVID Wave
Cheng 2021 . . . Lymphocyte Count
High Flow 02,
Daviet 2021 | © © © © © PRESERVE Score,
COVID Wave
bw | | B | B B | 8 | ®
George 2022
Hall 2022 © @
Hezr(r)rzlznn . . . . . . . SOFA zzgz, RESP
Joshi 2022 © © © © ©
Ki
o8 8| @ € €
Lebreton
2021 . . .
Loforte 2021 © © CRP
Rabic2021 | © | © | @ © © © © SOFA Score
Raff 2020 .
Rao202I | © | © | © © © Race
Riera 2022 )] @ [ | @ )] Syré‘g{’,rl’]l)D““; "‘Vt:’“’
swcd202 | @ | @ | @ © © © © | Syomptom Dumtion
Sczl(lgidt © © © © © © COVID Wave
shaefiz2l | © | © | © © © © © © © © SOFA Score




Supady 2021

SOFA Score

Zaaqoq 2022 | © © ©

Supplemental Table 4: Model Quality for Adjusted Analyses

Pre-specification of

Appropriate Sample Size

Valid Proportionality

Study Model Type Confounding Variables (Evelg: t[i)sr;\;z(l)t)'lable Assumption Reported
Barbaro 2021 Cox Proportional Hazards © © ©
Cheng 2021 Logistic Regression © O N/A
Daviet 2021 Logistic Regression O S N/A
Diaz 2021 Cox Proportional Hazards © © ©
George 2022 Cox Proportional Hazards © S 2
Hall 2022 Logistic Regression © © N/A
Logistic Regression + Cox
Hermann 2022 l%roportio%lal Hazards = o -
Joshi 2022 Logistic Regression © © N/A
Kunavarapu 2021 Logistic Regression O S N/A
Lebreton 2021 Logistic Regression © © N/A
Loforte 2021 Logistic Regression O S N/A
Rabie 2021 Logistic Regression O S N/A
Raff 2020 Logistic Regression © S N/A
Rao 2021 Cox Proportional Hazards O e N/A
Riera 2022 Cox Proportional Hazards © © )
Saeed 2022 Cox Proportional Hazards © © ©
Schmidt 2021 Cox Proportional Hazards © © O
Shaefi 2021 Cox Proportional Hazards © © ©
Supady 2021 Cox Proportional Hazards O S O
Zaaqoq 2022 Cox Proportional Hazards © © ©




Sensitivity Analyses

Supplemental Table 5: Exclusion of Studies evaluating ICU or 28-day mortality (versus primary outcome of in-hospital)

Unadjusted Odds Ratio Adjusted Odds Ratio Adjusted Hazard Ratio . .
. . . Mean Difference Analysis
. Analysis Analysis Analysis
Prognostic Factor Studies Studies Studies Studies
o o o ()
(N) uOR (95% CI) (N) aOR (95% CI) (N) aHR (95% CI) (N) MD (95% CI)
Patient Factors
Older Age 12 2.48 (2.09 to 2.95) 4 2.09 (1.22 t0 3.59) 5 2.27(1.63t03.16) - -
Male Sex 25 1.33 (1.20 to 1.48) 4 1.42 (0.98 to 2.05) 4 1.06 (0.96 to 1.16) - -
Chronic Lung Disease 18 1.02 (0.89 to 1.17) 3 2.50 (1.09 to 5.74) 3 1.55 (1.20 to 2.00) - -
Obesity 13 0.84 (0.71 to 0.98) 2 0.67 (0.36 to 1.27) 3 1.08 (0.73 to 1.60) - -
Immunocompromised 4 2.29 (1.13 t0 4.64) 1 4.35(2.46 t0 7.69) 1 1.06 (0.83 to 1.35) - -
Pre-Cannulation Disease Factors
Higher Driving Pressure - - - - 2 2.36 (1.40 to 3.97) - -
Longer Symptom -3.13 (-5.32 t0 -0.93)
: - - - - - - 8
Duration days
Higher PaCO2 - - - - 2 3.18 (1.41 to 7.15) 16 -3.97(-6.29 to -1.65)
mmHg
Longer IMV Duration 5 2.07 (1.55 to 2.76) 3 1.11 (0.65 to 1.92 1 1.66 (1.00 to 2.75) 20 -0.74 (_ldzjsto -0.14)
Lower PaO2/FiO2 Ratio - - - - 1 1.29 (1.13 to 1.47) 19 1.93 (_:)é)ligttso 4.96)
. -0.76 (-1.37 to -0.15)
Higher Plateau Pressure - - - - - - 10 em H20
Need for Renal
Replacement Therapy 9 1.89 (1.23 to 2.90) - - - - - -
Lower Positive End i ) ) i ) i 16 0.15 (-0.06 to 0.37)
Expiratory Pressure cm H20




Higher Tidal Volume

-0.06 (-0.24 to 0.13)
ml/kg

Lower Compliance

1.91 (-0.36 to0 4.18)

Higher Peak Pressure

N[O 2

1.44 (-1.65 to 4.52)

0.58 (0.13 t0 2.57)

1.03 (0.88 to 1.20)

Bacterial Co-Infection - - 2 2 - -

Pre-ECMO Proning - - 2 0.97 (0.58 to 1.63) 2 1.18 (0.86 to 1.61) - -
Center Factors

Lower Volume | - - | 2 [ 227(128t04.05 | 3 [ 157(1.11t0220) | - -

uOR: unadjusted odds rao; aOR; adjusted odds ratio; aHR; adjusted hazard ratio; MD: mean difference; IMV: invasive mechanical ventilation

Sensitivity Analyses

Supplemental Table 6: Exclusion of Studies with potential risk of bias related to prediction model development

Unadjusted Odds Ratio Adjusted Odds Ratio Adjusted Hazard Ratio Mean Difference Analvsis
. Analysis Analysis Analysis y
Prognostic Factor Studies Studies Studies Studies
() () () o
N) uOR (95% CI) (N) aOR (95% CI) (N) aHR (95% CI) (N) MD (95% CI)
Patient Factors
Older Age 12 2.48 (2.09 to 2.95) 2.43 (1.76 to 3.35) 4 2.33 (1.57 to 3.45) - -
Male Sex 28 1.32 (1.19 to 1.47) 1 1.48 (0.95 t0 2.31) 4 1.06 (0.96 to 1.16) - -
Chronic Lung Disease 21 1.05 (0.92 to 1.19) - - 2 1.51 (1.15 to 1.98) - -
Obesity 14 0.84 (0.72 t0 0.97) - - 3 1.08 (0.73 to 1.60) - -
Immunocompromised 5 2.34 (1.19t0 4.61) 1 4.35(2.46 t0 7.69) 1 1.06 (0.83 to 1.35) - -
Pre-Cannulation Disease Factors
Higher Driving Pressure - - - - 2 2.36 (1.40 t0 3.97) - -
Longer Symptom i ) ) i ) i 9 -2.79 (-4.73 to -0.85)
Duration days
Higher PaCO2 - - - - 2 3.18 (1.41t0 7.15) 18 4.23 (:6.69 t0 -1.77)
mmHg
Longer IMV Duration 6 1.94 (1.40 to 2.67) 2 1.50 (1.16 to 1.95) 1 1.66 (1.00 to 2.75) 22 LT diisto -0.38)
Lower PaO2/FiO2 Ratio - - - - 2 1.28 (1.12 to 1.46) 22 1.98 (-g.ogiittso 4.78)
. -0.71 (-1.20 to -0.21)
Higher Plateau Pressure - - - - - - 12 em H20
Need for Renal
Replacement Therapy o 189 (1.23 10 2.90) ) ) ) ) ) )
Lower Positive End i ) ) i ) i 17 0.01 (-0.31 t0 0.32)

Expiratory Pressure

cm H20




-0.05 (-0.22 t0 0.12)

Higher Tidal Volume - - - - - - 9
ml/kg
Lower Compliance - - - - - - 10 1.63 (-0.27 to 3.53)
Higher Peak Pressure - - - - 6 1.01 (-1.50 t0 3.53)

0.58 (0.13 t0 2.57)

1.03 (0.88 to 1.20)

Bacterial Co-Infection - - 2 2 - -

Pre-ECMO Proning - - 2 0.97 (0.58 to 1.63) 2 1.18 (0.86 to 1.61) - -
Center Factors

Lower Volume | - - | 1 [ 298(1.46t06.08) | 3 | 157(1.11t0220) | - -

uOR: unadjusted odds rao; aOR; adjusted odds ratio; aHR; adjusted hazard ratio; MD: mean difference; IMV: invasive mechanical ventilation




Supplemental Figure 2: Funnel Plots
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Patient Factors (Obesity vs None)

Unadjusted Odds Ratio
4 SE(05[ORY .
oic'
0zt o4
b
i 0
0,
I [
K
o
0.6 :
o ©
0&T i
1 : 1 1 ORI
0.01 0.1 1 10 100
Patient Factors (Lung Disease vs None)
Unadjusted Odds Ratio
4 SE(05[ORY |
o}
O: ]
10
© »
05—+ i o
o\
ol ©
|
o ©
o i
15+ i
-
2 - ; , OR,
0.01 0.1 1 10 100




Disease Factors (Longer vs Shorter Duration of Pre-ECMO Mechanical Ventilation)

Duration of Pre-ECMO Mechanical Ventilation, Alive vs Died (Mean Difference)
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Disease Factors (Need for RRT vs None)
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Disease Factors (Lower vs Higher Compliance, cm H20)

Lower vs Higher Compliance, cm H20, Alive vs Died (Mean Difference)
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Disease Factors (Higher vs Lower Plateau Pressure, cm H20)

Higher vs Lower Plateau Pressure, cm H20, Alive vs Died (Mean Difference)
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Disease Factors (Lower vs Higher PaO2/FiO2 Ratio)
Lower vs Higher PaO2/FiO2 Ratio, Alive vs Died (Mean Difference)
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Disease Factors (Higher vs Lower PaCO2, mmHg)
Higher vs Lower PaCO2, mmHg, Alive vs Died (Mean Difference)
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Disease Factors (Higher vs Lower PEEP, cm H20)
Higher vs Lower PEEP, cm H20, Alive vs Died (Mean Difference)
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