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[ Abstract] : Objective To evaluate therapeutic effect of invasive mechanical ventilation and ECMO on COVID—-19 patients and
to determine related risk factors. Methods Clinical data of 150 critical patients with COVID-19 diagnosed by the laboratory test in
Wuhan were analyzed retrospectively. Clinical outcomes of the patients receiving IMV treatment (IMV group) and the patients receiving
noninvasive ventilation, high—flow nasal cannula oxygen therapy and non-—auxiliary ventilation (non—IMV group) were compared.
Meanwhile , the IMV patients were divided into ECMO group and non—ECMO group for subgroup analysis. Univariate analysis and mult-
ivariate logistic regression analysis were used to analyze the risk factors of IMV treatment and ECMO treatment for critical COVID-19
patients after admission to ICU. Results The mortality of the IMV group was significantly higher than that of the non—IMV group
(69.7% vs. 8.2% , P <0.001). Univariate analysis showed that there were significant differences in WBC, Hb, CRP, PCT, TBil and
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MB between the IMV group and non IMV group. Multivariate regression analysis showed that higher leukocytes ( OR 4.897, 95% CI
2.165, 11.073, P <0.001), PCT (OR 2.865, 95% CI 1.309, 6.269, P =0.008) , and lower HB (OR 0.313, 95% CI 0.134, 0.735,
P =0.008) were independent predictors for IMV treatment. Compared with the non—ECMO group, ECMO patients were younger, had a
higher proportion of coronary heart disease ( P =0.01) and higher levels of PCT, AST, TBil, MB, FBG, PT, as well as a larger pro-
portion of D—dimer >0.5. The shorter of the interval from admission to IMV treatment was, the lower PaO,/ FiO, would be. Multivariate
regression analysis showed that age older than 65 years (OR 0.175, 95% CI 0.036, 0.855, P =0.031) and higher Pa0O,/ FiO,( OR
0.014, 95% CI 0.001, 0.143, P <0.001) were independent risk factors for non ECMO treatment. The survival rate of the ECMO group
was significantly higher than that of the non—ECMO group (52.6% vs. 13.7%, P <0.001). Conclusion The levels of leukocyte and
hemoglobin are independent predictors for IMV treatment, while the age and Pa0O,/FiO, are independent risk factors for ECMO treat-

ment. Compared with IMV support, ECMO is a relatively reliable treatment associated with a significantly reduced mortality rate in the

critically ill patients with COVID-19.
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21 BEARTHRIERAFE HREIRKERHE
PR 7 DK A L = BEAE P B ZE A b 7 S
P BN Ao 4 38 2 e 1) B 7 B0 I . 150 1) 31
IR 67.8 % (35~100 %), B 63.3%, =il
JE(58.7%) J& fie & UL 0 & IF5E, RO B IR
(20% ) FseEAR 3 [k o83 Ff 4 £b 1 O IE 95 (8% ) , Hrpr
61 BB E 42 TR IMV SCRRBYT, T 89 191(59.3% )
TP I T B2 IMV AT, P ARG
LT 67 ], EAKIET 3 44.7% , 53k IMV 21 4H
b, IMV 3BT % B 2 7+ 755 (69.7% vs. 8.2%, P <
0.001) (£ 1), IMV 4 89 il & 38 {4 (42.7%)
% T ECMO 97, ECMO 4l 0y 7736 K & T3k
ECMO #H (52.6% vs. 13.7%, P <0.001) (£ 2) .

22 fEEBEES IMV ECMO 576 Ak B &
o BRI RN, IMV 4 59E IMV 21 6] 52 %
WBC Hb .CRP ,PCT . Thil Mb 4 B E 25 (HH
HZ AR M BOf RAE R AR T 2R
(%3), =2 F R IHE/R, & WBC(OR
4.897,95%Cl:2.165~11.073, P <0.001) .PCT( OR
2.865,95%C1:1.309 ~6.269, P =0.008) FI#AK Hb
(OR 0.313,95%CI.0.134~0.735, P =0.008) J& %
232 IMV 3R S fER 2R (R 4) .

FLH R T R, X FHE ECMO 418 %, #2
% ECMO JRI7 BRI T /N G I 560 Lo i T
( P =0.01), 5 & /K> PCT,AST, Thil ,Mb , Fbg
PT VUK D- 51K >0.5 mg/L WL (£ 5) , 3 H.
ABE 2252 IMV 3797 (1 [8) B B[] 5806, 1 PaO,/
FiO, BAR(K 6) , LR BIHE/R, AFBKT
65 % (OR 0.175,95%CI:0.036 ~0.855, P =0.031) FlI
B Pa0,/FiO,(OR 0.014,95%CI:0.001 ~0.143,
P <0.001) J2& & 3% 4E ECMO 4397 B9 3l 57 15 J6: [
2R,

F 1 IMV 4UREE IMV A EE N DG it22 008 SR Ir 45 R

Wi IMV 4 (n=89) AE MV 4l (n=61) PiE
B[ n(%) ] 62(65.3) 33(34.7) 0.052
FR (%) 67.67+10.99 67.98+12.85 0.505
>65 % [n(%) ] 56(62.9) 34(55.7) 0.378
HIE
TR n( %) ] 48(53.9) 40(65.6) 0.155
WEPRE (%) ] 21(23.6) 9(14.8) 0.184
8 P B S 5 / B s [ n (%) ] 2(2.2) 1(1.6) 0.794
T [ (%) ] 8(9.0) 4(6.6) 0.590
GIEIHNEIT [n( %) ] 3(3.4) 0(0.0) 0.147
PET-[n(%) ] 62(69.7) 5(8.2) <0.001

Fz 2 ECMO 4109E ECMO 4 A DGt Xigyr 45 =

WH ECMO 41(n=38) 4k ECMO 41 (n=51) P1H
B[ (%) ] 24(38.7) 38(61.3) 0.249
FR () 63.21+13.08 71.0+7.74 <0.001
>65 #[n(%) ] 15(39.5) 41(80.4) <0.001
B IFAE
R n(%) ] 16(42.1) 32(62.7) 0.053
BRI [ n( %) ] 6(15.8) 15(29.4) 0.134
5 BEL ZE M Al 25/ B i [ n (% ) 0(0) 2(3.9) 0.217
T [ (%) ] 0(0) 8(15.7) 0.010
GE AT [n( %) ] 1(2.6) 2(3.9) 0.739
BT [n(%) ] 18(47.4) 44(86.3) <0.001
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®3 MV 4UREE IMV 4R E R AR R AL n( %) ]
WiH IMV 4 (n=89) 4k IMV 41 (n=61) P
Hb<110 g/L 44(49.4) 18(29.5) 0.015
PLT<100 x10°/L 17(19.1) 12(19.7) 0.931
R PSS
WBC<4 5>10 x10°/L 63(70.8) 20(32.8) <0.001
CRP>100 mg/L 42(47.2) 16(26.2) 0.01
PCT>0.5 ng/ml 57(64) 21(34.4) <0.001
IIRERILE
SCr>133 pmol/L 22(24.7) 9(14.8) 0.139
BUN>8 mmol/L 46(51.7) 26(42.6) 0.275
ALT>200 U/L 3(3.4) 2(3.3) 0.975
AST>80 U/L 10(11.2) 2(3.3) 0.078
TBil>17.1 wmol/L 31(34.8) 10(16.4) 0.013
ALP>135 U/L 11(12.4) 8(13.1) 0.891
O U EHE b
LDH>450 U/L 26(29.2) 10(16.4) 0.071
¢Tnl>0.5 wg/L 19(21.3) 10(16.4) 0.45
CKMB>5 U/L 87(97.8) 60(98.4) 0.794
Mb>80 g/L 33(37.1) 12(20) 0.026
BE M RETE bR
Fbg<1.5 g/L 6(6.7) 3(4.9) 0.644
APTT>37 s 12(13.5) 7(11.5) 0.716
PT>16 s 53(59.6) 27(44.3) 0.065
D-ZF{£>0.5 mg/L 32(36.4) 17(27.9) 0.278

R4 MV AAEE IMV B RE G R Z A logistic [BIHMHT[(n(%) ]
TiH IMV 41 (n=89) JE MV 4 (n=61) Pia 2T PAH JH% OR 95%C1
WBC<4 5>10 x10°/L 63(70.8) 20(32.8) <0.001 <0.001 4.897(2.165,11.073)
Hb<110 ¢/L 44(49.4) 18(29.5) 0.015 0.008 0.313(0.134,0.735)
PCT>0.5 ng/ml 57(64) 21(34.4) <0.001 0.008 2.865(1.309,6.269)

3 3

fETEAL COVID-19 B3 9 1% 1F & Jl o 1k, K
Z¥ COVID-19 & Ff ™8 ARDS & 11 fili & 5k &
s RN AT — s B B L B R AR O, B RE
TR HICRCEL i, B st v A ) I AR e 5, A B
BB PG IS MR IT I B R G . ATFoE 4 R
WoR TEHEA ICU B TETE 5 4% A 3™ 5 A
SAUIMLE RN 9 A J N, LA KA I 30 240 B B 45 F 4k &
PRGN T RGBT ) (Y 53, 7E 1CU AT e 142 IMV
MES 5 2 T R, AR 25 B R 2 4 L)) At

WLPCT B4 2 H T4 5 N IFNGE R A R
HIT AR Z AT — IS T, POT 348 B gRE 5
COVID-19 BEIET- WHEMK ", MAMIT H L
HZE T E &, PCT T+ 5 COVID-19 B
T B2 IMV G970 S7 M O, X T 48 e & A
COVID-19 B3 By <0 H B ALEA — & i 45
TEARIIBFTE K2 60% (19 65 % LT #5%
IMV f# COVID-19 BE M H T ECMO, M4 1AIM:
AL COVID-19 (I IS 48 7, v i 2 4 X 1
EESAE™ | RON LA GRE 717 A AE BEMLAE AL Y
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R 5 ECMO ZHAIFE ECMO 4B EKWIIERRILE [n(%) ]

WiH ECMO #H(n=38) 4k ECMO 4 (n=51) P
Hb<110 g/L 12(31.6) 23(45.1) 0.197
PLT<100 x10°/L 30(78.9) 31(60.8) 0.068
YA SCFE bR
WBC<4 8{>10 x10°/L 34(89.5) 38(74.5) 0.076
CRP>100 mg/L 23(60.5) 29(56.9) 0.729
PCT>0.5 ng/ml 36(94.7) 37(72.5) 0.007
JHE g
SCr>133 pmol/L 15(39.5) 16(31.4) 0.428
BUN>8 mmol/L 31(81.6) 38(74.5) 0.429
ALT>200 U/L 0(0) 3(5.9%) 0.128
AST>80 U/L 30(78.9) 24(47.1) 0.002
TBil>17.1 wmol/L 34(89.5) 24(47.1) <0.001
ALP>135 U/L 3(7.9) 8(15.7) 0.269
O UBEE S b
LDH>450 U/L 25(65.8) 31(60.8) 0.629
¢Tnl>0.5 pg/L 25(65.8) 26(51) 0.162
CKMB>5 U/L 33(86.8) 49(96.1) 0.109
Mb> 80 g/L 36(94.7) 37(72.5) 0.007
B LD REFE PR
Fhg<1.5 g/L 0(0) 6(11.8) 0.029
APTT>37 s 21(55.3) 21(41.2) 0.188
PT>16 s 36(94.7) 39(76.5) 0.019
- RK>0.5 mg/L 30(78.9) 30(58.8) 0.045
% 6 ECMO ZHFIE ECMO 41 37 Hi6 b b4
wH ECMO 41 (n=38) Ik ECMO 1 (n=51) P
A B A I ] 0.015
<25d [n(%) ] 29(76.3) 26(51)
>25d [n(%) ] 9(23.7) 25(49)
WAL 0.220
JE 1R [n( %) ] 29(51.8) 27(48.2)
HEEH (%) ] 8(36.4) 14(63.6)
ARS8
MRS R TEFE (emH,0) 10(10.0~12.0) 10.0(10.0~12.0) 0.180
AGETF B (emH,0) 29.70+1.695 33.72+2.051 0.144
kS5 Hr
pH 7.31£0.022 7.32+0.027 0.776
Pa0,/Fi0, <0.001
<100[n(%) ] 37(97.4) 17(33.3)
>100 [n(%) ] 1(2.6) 34(66.7)

R7 ECMO RITHAEE ECMO A 1

KA FER R Z AR & logistic P HT [ n( %) ]

mH ECMO 4 (n=38) JE ECMO #H(n=51) P1A 25N P H % OR95%CI
IR (X)) 23(60.5) 10(19.6) <0.001 0.031 0.175(0.036~0.855)
Pa0,/Fi0, <100 37(97.4) 17(33.3) <0.001 0.000 0.014(0.001~0.143)
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BAE N KA RS ECMO 56 3T & 5E 1Y XU, T
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Yl LA SR D) RE SR A | K e RN X T R i
JUE 28 FERILIR B 22 /9 COVID-19 235 J3 A ECMO )
RS PEA KU B2 38 R IE

5 HINI KT 256 A0 A w58 LF
Jr A 452 ECMO Y7 I B EER L 1™ B 1Y ARDS,
TERTHA—HF 55 v, ECMO B0k R S 4 Bk 16 7 4
it ST R — 2 AR ST A R R EC-
MO SCHFJE —FfOAH X AT 58 (3R 97 5 48, 53k ECMO
ZHAHEL COVID-19 fa HE B E AET R W 2 REIR( P <
0.001), fHH FAHEFE A 4L 8 F /05 B
ECMO F0iA 1 FAE 5 H 3 I % 18 B 7 %8 IR b R 1Y
BAIRZRE ST, HOv ECMO £85I B — 5 1
] 5 DA 57 BR L BRI 5% M I, 007 75 1 A 45
WHE Ry A T

ZE LR d, 85 K/ WBC  PCT R K
() Hb J&fEH A COVID-19 35 4552 IMV 1597
MRS Sl R, MiEHE3Z IMV {37 COVID-19
BE T, Pa0,/FiO, BARF AR TE 65 % LI By B &
153 ECMO JAI7 BT BEVER i . ASBFSE X T4 H
IEREWNNMRIIRIT T R EA — 2 MIRRHE &
SC T K XA 3l Y G B A COVID - 19 35 52 it
IMV F1 ECMO J397 , % T 20 ek 35 f& 3 28 35 1 I IR
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