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[ Abstract] Backgroud COVID-19 has spread rapidly in China and the whole world with strong infectivity and lower
respiratory tract pathogenicity, there is no specific antiviral drugs so far.Extracorporeal membrane oxygenation (ECMO ) can
be a temporary and effective alternative to cardiopulmonary function as a salvage therapy.Objective To introduce the experience
of ECMO in the treatment of patients with severe COVID-19.Methods 3 patients with severe COVID—-19 who received ECMO
in Henan Provincial People’” s Hospital were retrospectively analyzed.The timing of intervention, mode selection, complications
prevention, volume management and treatment experience were analyzed, and summarized the treatment experience.
Results Case 1 and case 3 had respiratory failure combined with circulatory failure, and case 2 had simple respiratory failure.
The condition improved after ECMO, 1 case death and the remaining 2 patients were discharged.Conclusion For patients with
severe COVID-19, using of ECMO as early as possible in adjuvant treatment can quickly improve systemic oxygenation and
improve the perfusion of the surrounding organs, providing time for subsequent treatment of patients.

[ Key words] COVID-19; SARS-CoV-2; Extracorporeal membrane oxygenation; Acute respiratory syndrome
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iy 7™ HE A P I T 25 A NE IR 7 2 AU (severe acute
respiratory syndrome coronavirus 2, SARS-CoV-2) Fraads il
TR EEIT R (corona virus disease 2019, COVID-19 ) H A
s R e R Y, A R OR AT 2. fE
I COVID-19 BEIEIE AR, ZHRHE KRR RZVET
W B ZEAF (acute respairatory distress syndrome, ARDS ) (2] s
T B IE DA S B B, SHUGE SISk 4R R
AAH, RIMNEME A (ECMO) AT & R 3Rtk ih 7 Bt
AR EACOIIIRE T, AR A e R ARk
A, s B A G I L O IS ER R, &)
IR B F B, AR IT i A 240 w2 N R BRI 3 il f TR AR
COVID-19 BH M FH ECMO HBhAIT I ARIHL, Bkt
B RITE BAIGYT B S, 0T ECMO IAYT TR . SR AR,
A BT 74y K ECMO $ARTE COVID-19 G HE1EH, 17
Bk COVID-19 HITRYT I iR 2 1e 8t
1 &EENY
L1 el 1 B, B, 3%, MEAXAFERRL, B
“PIS 10 A X7 @ T 2020-01-24 3£ T B WL TAE R m E
B, ATBHRT R AT RABER L (RT-PCR) %0 B w48k
FabE, b A COVID-19, m/aHRiE #77 BIK 554 R Je o ik
KB AFE GRATHm) ) I RATEEF; AKRS 10 K,
BEH AR EIFE (Sa0,) THEZE 88%, AT HA S
mEREAALLR K AE; ARH 12 K, &F Sa0, #4: T %,
#H—F LA A ER COVID-19, 2 A 16 B, #ATHEA
KEFR,

BHBNT AR ERE, Sa0, A 38%, F4354
(OI) % 91 mm Hg (1 mm Hg=0.133 kPa) , #% T4 %4
FEBF RN BB AT, L PR XEE A P-A/
CHEX.: A KEEBA (PEEP) 4 10 ecm H,0 (1 em H,0
=0.098 kPa) , & H4EH (PC) # 15 cm H,0, RNAKE
(Fi0,) 4 100%, "FEIFEH 15 K /min, R FAFSFH
AErasR (ASHERRZEA IO mmXT0mm) , E5F
LR, RSk E R, R A A AR IR 528
BATRAZXLFTHELRE, FTEEARSE 2 RET#HHk -
Fhk (V-A) ECMO 4808 57, 2 )& % F Ol BARIR 5 2
KE; NRH 8K, THEHECMO 2% £ 1 L/min, M
BABEERFRECHATASE D (S HENEZEH 35 mm
x48 mm) , Mk E (PASP) 4 46 mm Hg, £ %4
f 54 (LVEF) # 61%; TFTiAECMO i & 5h/E, B4k
FEAE, 12.Sa0, F . #hhkfe =845 A (PaCO,) FH5,
43°%E ECMO, ¥ F 4 h# Pk — # Bk (V-V ) ECMO #X; £ V-V
ECMO X &7 14d )6, BEMIFLE S EHEAME"E,
A28 2 46 BR Rk B £ ECMO RS, % Ao RAE-F 44,
AR BEFRABER A R A ZHFBA (PSV) , Aoiftk
BHEREB TGS 2T RERAEEE, RAZRELST;
ANEH 46 R, AEBEMoae. WEIHk. ©RFET,
HIT,

12 #Bl2 BF, B,58%, REAZCK. ShERL,
B “A# 104K @ F 2020-01-23 3£ TR EARER,
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4T RT-PCR # ] %7 SARS-CoV-2 & B Mk, 23R CT o
TR ATE R KRB R FRBEER, # A COVID-19,
BHTENET, BB MNFLEREEM T2A5BHA
TEAANRER, NESE A COVID-19 (LER ) &5 1 &
oER E3R, NIRG, LEPATEERLA, A5 F A 10 L/min,
Se it B bR B AR A (SpO, ) A T1%, 3 ke B4 JE( Pa0, )
# 43 mm Hg,

ANRHS K, BEFRTEFTREAME, HIFTLTHEFH
SR LA BB AL, "FRABEXEE A P-A/C BEX: PC A
8 ecm H,0, PEEP % 12 cm H,0, FiO, 4 100%, #J& %% SpO,
It% £ 88%~92%, 42 O1 4% (60.8 mm Hg) ; #%:%57 This
BE OB, X2 T (LERHETRMEEM LB FK
ShAES E R A AR X BN R U P AE R
COVID-19 & &89 Lhuark, BE&EF s, Hbiish
H AR, BRAV-VECMO &7; % 154/, &F 0l
HRKE, ST AT 2, ¥WHEECMO 2754 3.5
~4.0 L/min, %% i& # 3 265~3 500 r/min, & & % A 5.0~7.5
L/min, 4 2 K B 4 100%, @ J& % % Pa0, 7+ & £ 80
~100 mm Hg, MER¥LAE, B THBRE, =FZTH,
7RI S| SRR | 4R IE AR T & (CRRT) | 403407 |
ERIFELT, HEENEAGRIE, BETARSE IS K
MR BAF LT HASET, TAKRS 52 RemdE,
13 ®#lI3 #H, B, 58%, REAZCKMEL, B “%
w10 A X7 @ F 2020-02-02 st F &M § EARER,
4778 3K F RT-PCR # 0l % & COVID-19 4% 8 [Fa bk, #W 4
COVID-19, F&4FTHMEH. 2 A 178, BER “ME,
AHIF LM E” MBNTHEARERGST, NRGHA
COVID-19 ( & A ) &5F [ R edR Z38, SHPL4T @ ERA,
FURE 4 9 L/min, W5 EF Sp0, 7% £ 80%, Pa0, 4 45 mm
Hgo AFE# 6 X, &4 Sp0, ik, SR EFRATLEERE
W) Sp0,, MATAE TS A BB A, FRIEX
#HE A P-A/CEX: PC # 8 cm H,O, PEEP % 12 ¢cm H,0,
Fi0, # 100%, @ /& & # Sp0, 7+ & £ 80%~90%, OI #
70 mm Hg, BREHEE/F ThE B ETHR, ZhEiEks
W(atEs e, T B LIRE )GTARRE, K3 T V-A-V
ECMO Eausrof ) AR4E &5 %5 K, ¥ % & ECMO #4774
¥: MG ECMO R A HAIK, AIHIK - &2 A#Hk V-V
ECMO 4 7 a5 AR M. f2 3% & 3.0~3.7 L/min, #%i% 3 565
~3 780 r/min, &R E 7.5 L/min, B20REZ 100%; A& REkK -
& WL F Pk V-A ECMO 4% AU M : i F 0.9~1.2 L/min,
# 3% 2 500~2 565 r/min, %A% 2 L/min, 4 EGKE 100%.
ECMO #8h % 57 )5, %4 Sp0, 7t & £ 100%; & #7 T i+ R
AR, B hEERSHRA TG EE R, O3 THHFE
AEREN, NIRPAEE, LS TR,

ECMO #8167 % 25 &, A58 5RFAMBA A
ek (CO) . V-A ECMO & &. o JE 5 25 R e Hilth V-A
ECMO, 4247 V-V ECMO %3 84, % TAFHET. A5
R AR A RS, Bgmititi. CREEGEKS,
MO R R B, BB RERKR L TARS 34
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RIH AT,
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H COVID-19 2 & LISk, PIHLEAEIRIEGPE T
W S0 1 T AR T S At B SETF R . 241 COVID-19
BEONFAE, UG IR DO SRR T MU B AT o & R
B R, R X IR YT M LA I T B B iR I &
SE . JRYTIEREGNG . TR 4k ARG, o B AL T
il ECMO B BIAYT 1 o TR A R B A T R A i A
COVID-19 % SBuABE R, o0 3 BlfaEA COVID-19 B#H 5L
Jiti ECMO R4 3245, BRI 83 ECMO RO s
T, LARLIEE AT HE A AU
2.1 ECMO 4 ABFHL  ARDS S S0 20K 25 0 X LA Tk
Ho5IRZM B e, % TREAA A HIND J&&oh
FRIEI £33 05 | A 28 SR 2 A 9T O LA il 7, Rt
Il R A BESE 4 HERR COVID-19 S I & 0L . IR BERE
BRATRE, AUFFEEY, COVID-19 &L &IEONEg, I
PEAT UILES 28 110 0 O UREE THs . SO R BUR
AL RS T R 2l ECMO.

ABEWIG Y 3 PlfEE I COVID-19 H A B 4 #5148
Wr, AR E RIS RN EA S R R T R SRR (fa
TR 7 R SR bR A 2 R AR A A Ay SRR IR B B A X
B LA O I, R R (Fio, = 0.8,
St 6 ml/kg, PEEP = 10 em H,0) B Rk 2L Fpife,
WIEEE SIERI AT o) ECMO S BhiAY7: (1) 01<50 mm Hg #
i 3h; (2) 0Lk 50~80 mm Hg 83 6 h;  (3) FiO, A 1.0%,
0I<100 mm Hg; (4) pH{H <7.2 H PaC0,>60 mm Hg #id 6 h,
HIFEWE A5 >35 YK /min;  (5) PEAIR >35 IR /min B}, pH
B <72 HFHH >30 em H,05  (6) fE™ERAEEGME; (7)
B IOV R Sl I R A5
22 ECMO fiBh#isl Kkt ECMO 4 BB U il 4 f o
TP 25 B RIS . AP V-V ECMO. V-A ECMO
HV-A-V ECMO 3 Pz, X B4 IS AU (H0 D BE I 1Y)
BEE RIS R V-V ECMO K, V-V ECMO KL
UL RS, LR SR OB ZE DI RE . 4 B Al IR 4
IRE(ELC DI RETE 3 B A IO ) o ARG 2 A 0
W, ABZIZWIR COVID-19 (fE A ) 43 [ BINFIE 268
HUILAEAT V-V ECMO Hii Bhiay 7 101155 25 U 0 D fg

X 4 6 B RS S (9 COVID-19 B %%, I & % V-A
ECMO #5X, AR 1 01 2, 75 1816 M 2 M A R 3R R
R HON PP R A IR IR RS 34, O AR R A R A
DR A E R RO AT I sk R, R Sk
Jiike e, FREMIIshIKE, Bkt V-A ECMO £, 8 d J5.0»
ifg. Bl ZE Woks, (AR IIRE2E, 7 ECMO % Bl
UCEN A AL HARE B R A s R A, AT
JEH K B V-A ECMO o it rRu sl (=K, Bin H o XL
S 25 FIRER ZITeRE MOl V-V ECMO i3, i —P%
I e S5 B A7

V-A-V ECMO /£ J—FRki —4hE e, 4 ECMO iz
TP L T B A AR “Fdbsi A e w, %]

H RN T s i i, UG 5 0 IR L s kR 3h ik
MY FERA T V=-A M V-V TR, e SR Aneg g
PRI AR 3 AT V-A-V ECMO 48, %IEF] V-A-V
ECMO 53 H Sl ik 737 2k il 2 0 ) 28 Ak T S i
S AU, W00 RS SRSl 43 591 S 45 0 Tl e FR Al
e, TTUDREE MRS . R RD A

2.3 JFRAE KA

2.3.1  HUBORAE AN HE  HUBER A B R, B
HIMESE . BRI bk A B A R s L AT I
HhC B DK 2 R S S R AOREE L A AR, R R
F AT B PEDUR BEAT 25 B 25 >40 mm Hg., ) E0 1
. D- ZRAEAKETHE B4R AR (FIB) <2 ¢/L, H M
Pa0,<150 mm Hg., PaCO,>50 mm Hg %5, FFAbEEA K b ) mf
FARFRAE, BN EFRRS.

232 BEIKRIERAF (1) BE ECMO FHBNGY T H
PR BBl : RN RR 25 . W ERE . KA Spo, TR,
BREESEHL . A EBERAR AR . B @ AR T B m g,
6 F s E B 20F @M. (2) B3 ECMO HhiAIT
TR B WETR S, TR TR IR, 75 M AL L
JK ECMO I, RIS IR i i AT IR LA
(3) ECMO HBHaY T RME R R A By, TR5 et
R B F s e, W SRR AR, KT
CRRT. (4) V-A ECMO JAY7IHEI B H B . TR Sa0, 25
SRR, TR MR e V-A-V ECMO B, (5) V-V
ECMO /97 111 8 & 325 003897 COME LLAERR 03 8h ) 24 %
SERENL, TRATECH V-A-V ECMO B, (6) B Thk/E
2%, WATEA K AHEG O AMNERID, sE ECMO W . N
Pk . AL YR IR CE SR, (7) 78 ECMO B
TRIT IR A D RR S, AT R AR A B (28
FEARBIPKA ARYT (PCL) ), s34 PEEP LABE IS 42 0 % Wi
Tfir . FEAREEIIKE (MAP) DA A0 58 5 e, [t
HEHECMO Fikt. (8) 3 Sa0, AL, nlHfhnsaflt, wng
PR . AhFEIM | PEE AR L R A

24 ZREAEHE COVID-19 fE MM ] LKW, £F 4R
PP ) B PRSI B, e b A8 e i . 7K b, 3543 i
B AL AU ] SR Ak il N S8 BRI 43 b
W&, W] LR M R TE AL kIS 2, Is CT J2 X
LA P8 A] WL RUR SR = B R . DR, T IR I B
B2, v R ZE 2R R A 7K o Il S i 4 N, R nsg A AR
A, AT R o R ATS SO R IR A |
AR SRS, A ECMO 513 A8 G BT e e bk A
T3 ECMO Jimisi/b, I PR T 38 o PR s ik s | A8 10 for
BN L AR A R Ak, BRI 2 HE R R AR
MG P25 W Sl ik — A5 e R 1l 5 i 2, AR KR >
JitizK BRI B34 i ECMO SBaIT 1

2.5 ECMO BB P4 COVID-19 J& LUl s A48 g 32 5
TG Y, T B S R R R ST O = T
FPEM R, HAETHRBITLL 60 2 LU a2, FEe3mtun
FRHERT R L COVID-19 BFFET B B FE Ml &
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AN, BAE . P E WA (SOFA W4 ) . ARG

D- ZEAERAKE >1 we/l. WEEREF S COVID-19 BH AT

TGO
ECMO fE iR YT HAE 8 1 —Fh A= S35 T Be, 1EIRYT

FER FBAEERAE " (1) B ARTERA =R,

M BB B IR SE PR RS 5 (2) ECMO ¥4t

PRBUR BRI, XWRYT BEIFI N A — 7 A EOR % 16

(3) FEMMLZARE, BT BAL, B8 MG IRAMERE; (4)

ECMO 1E A BIERAE, 1AIT IR A I AAE i B8 23 B HE2 A

JPRCR;  (5) ECMO B FHIH AR K, — e b &

HECMO Bt AL .

ECMO E 01 . A Rn 8 A0 Il 2y 58 19 B A i Bl 4
B, TEIRYT ARDS H AU, IRl if HAERF IR R 50
Eyeps CUNBRIRFEAT 48 . HING 884G ) i lfuig 17—
R, IEBE A (Y HING B piia i ) .
T COVID-19 fff b, CRtZA SCHkAIE 11 H ECMO Hi
ARG ARBE 2 BLREREE I BE, HOAh ECMO
AN fE B COVID-19 B E MR T B wlcHEBR 2R
SIEFRRE 3 ECMO, Jf T A R ECMO # i g f2 Ak iy
WHERE R Z T . T A R O ITIRE . A R
MR A A B B DPUR SRS AT T
PSS B S G F Y COVID-19 JEH IR R
3 NG

ECMO MiRJ7 fEE A COVID-19 35 4B T T £ 1y i [i]
JFHA AL, BTERE, TFAAERY Ry S b IR 28 ¢ H 2L,
COVID-19 ¥ — H 5 3 ECMO W& — 5 A B i, R
IEA & B MAEAIR T 7 SRAEE S GV X 1 T2 071k
MIRET, WA RE AR IF S HURA F RS, B2
Z2ER R TIUME, HA XA BRI FEIR G E A COVID-19 &
EWGHER, JEFEEAE A R R R

MEE Tk FREARTLFOME LRI, FHTAIT
WM, BB, FAEN, FHERATIR FADKE . 2,
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