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A case of a pregnant woman with severe COVID-19 who was treated by multidisciplinary therapy

Tatsuya Harada', Satoyuki Ogino?, Shunkichi Sasazawa?, Fumio Asano?,
Shinji Tanigaki®, Yasuhiko Kaita?, Yoshihiro Yamaguchi?

EBEE ML, HifauF v IV AEYYE (COVID-19) HEEAT 2V RAIREL, BT IlEmo g
WS 272 DEENPBETH S, SEUTRFHNICEEL L 72 COVID-19 H3E 12 U TR OTERERUE 8 4,
SEEINGE 2 17\ BRI R IR 2 7 B 2 RER L 72 D T3 5, JEFNE 30 oM, COVID-19 FIE 7
HE (k2738 6 H) 1ZEME(L LB H Y B ICHbiol S Nz, FERREREIEIX T 72 DML 2 8 A,
2R HIC A TIFIRAHEE & U, BEEAME T PaO/FI0, (P/F) Lk 200 BAEZ R T T\, 8 HIZ P/F Ik 120
CEMAL, BIE29ERMZ, BREORBLREFTH -2 e 5w EYRNi 217572, 9K HIZ P/F kL 85
F TR 72 72 D FIR-F AR A S A EL N T (venovenous extracorporeal membrane oxygenation: VV-ECMO) %
BAUT, BOHEE UCTHEYRMAIEIC ME 2RO 72720, MERS, BIRERN 2 U k25872, %
DBIEPARFE 2 U 22 5% HIZ VV-ECMO %, 524 R HIC N TIFkSs 28l L, 25 62 5w H I ARkt e
U7z, BRI 1,479g DMK AARERTH - 7208, FEORHE R BB L HE 79 HIZIKRE 3,213g THEIRE
& U7z, IR ESEAL L 72 COVID-19 JEFNIZ B\ TS, ERREBE &I AN EZN 2R IENBETH
5,

(HAE £EE 2022; 33: 166-72)

¥—"7— N : ECMO, HEENAZ#EE, +F EU)Bah

We report a case of a patient with coronavirus disease (COVID-19) in the second trimester of pregnancy who was started
on venovenous extracorporeal membrane oxygenation (VV-ECMO) immediately after a cesarean section with ventilation
and prone positioning, resulting in a good outcome for both the mother and the child. The patient, a woman in her 30s
was transferred to our hospital due to worsening respiratory status at 28 weeks and 0 days of gestation, 8 days after the
onset of COVID-19. On the second day, she was started on mechanical ventilation. Although the period of pregnancy
was prolonged by prone ventilation, because the PaO2/FIO: ratio (P/F) decreased to 76, we performed a cesarean section
on the eighth day. She was started on VV-ECMO on the ninth day. Thereafter, her respiratory condition gradually
improved, and she was weaned from VV-ECMO on the twenty-second day. Later, she was extubated on the twenty-fourth
day and transferred from the intensive care unit to the general ward on the thirtieth day. In cases of COVID-19 that
become severe in the second trimester of pregnancy, multidisciplinary treatment is necessary, taking into consideration
the number of weeks of pregnancy.

(JJAAM. 2022; 33: 166-72)
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HEipieB 25 M an F v 1)L 2 Y E
(coronavirus disease 2019: COVID-19) I ESE/LD Y
A7 DEL Y, EEOHE TV TR R S
NTW32, IOIICHEPREIZESHEGE &S
oI, BETNIERTLBITEMDOERKIC
WS 27 DERPBERBYIETH D, MO EAE
COVID-19 12343 2 iHECBE L T, EWNTIXER 36
SRR ST NS S Ul W - e I R - = i
COVID-19 Jifi% & @ Wr X 4, FiR-SiR Ao 2BsERLA T
fiti (venovenous extracorporeal membrane oxygenation:
VV-ECMO) % AU 7HENH 2505, iRk
(U4 14 3 0 HA* 5 27 3 6 H) IZ COVID-19 AYEfiE
U, Ba'ROLEREE % #E AN U 72 8& 120,
E7z, MR UCTHEMOBEVNEHTH 2L T5
HWELBWMAINDE YD, TOAEMEITDOVTIXE
F o TV,

SRR N E, #EfE(L U 72 COVID-19 ¥
R U CHRIBOMERRIAR ZH A, EARNEZITV
REF & B 12 BRIl 2 15 750 2 #EER LU 7= D TR
B 5, 0B, RISUMEFHRSE O OMMEEER
DG & 132 BEITR <, G IR ERICED &
EabLTWd, 72, BE L RCOHEKIZET
LRBEEZETWS,

B &30 RO, #IFEE, Body mass index
22.9, COVID-19 7 7 F > Rk

WEARIE - Resd I U

BRI - ABtatH (Mg 208 6 H) &b, e
BEEDHEEZRDT W, BHMMEEZZZL, #
Bl 77 4 )L AD polymerase chain reaction FREL A%
BETdH b, COVID-19 &2 ABEL 7z,
COVID-19 ¥4 5 H H & 0 #REAY 39 FEIZ EH U SpO,
PETRL, Mg, VAT YENL 100mg/
H (#EIDM 200mg/H) G-I N7z, FE6 HH
WIFAKIBME 7 L K= 40mg/H ASEMN S v 7z, FIE 7
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HEHIZ)V Y —N—=< 227 10L/SBEKREGTTH
SpO, % 88% ¥ TIK N UMl D EE( A EED 1,
COVID-19 #jiE7r & 8 HH (M4 28 3 0 H) 12 4B
W H D 7= DI EEBEGE X T,

K BE R BLAE © A F L X)L Glasgow coma scale
E4V5M6, OMAEK 98/47, IfiJE 137/75mmHg, FEIKEL
33/47, K 37.0 B (BEESTE), Sp0, 97% (V) H— N —
YA 0L/ BFEES )

SREERERA AT AL« BRI AT 2 8 () B — N —
<Y A2 0L/ 18FER S N) ; pH 7.44, pCO, 34.2mmHg,
PO, 94.9mmHg, HCO;™ 24.4mmol/L, BE -0.1mmol/L,
Lac 0.7mmol/L

MR TR : 1115 ; Hb 11.9g/dL, RBC 389 Ji/uL,
Plt 21.0 Ji/pL, WBC 6,500/uL (myelocyte 1.0%, band
10.5%, seg 78.0%, eosino 0.0%, baso 0.0%, monocyte
6.0%, lymphocyte 4.5%), AL ; Na 137mmol/L, K
3.9mmol/L, Cl 106mmol/L, TP 6.0g/dL, Alb 2.6g/dL,
T-Bil 0.6mg/dL, AST 94IU/L, ALT 58IU/L, CK 118IU/L,
BUN 7.4mg/dL, Cre 0.37mg/dL, Glu 143mg/dL, CRP
2.33mg/dL, HbA1¢5.6%. k& ; APTT 37.9 ¥, PT 100%,
PT-INR 1.00, Fib 465mg/dL, D-&X 4 ¥— 0.50ug/mL

M v 2 Z%% (Fig. 1) : M2 HE & @ VD%
TZz#ED7,

s 5 CT (Fig. 2) « Mtz Ml T 59
DHIAENEFELTH D, Ml FEEIZARMER I
R DRI Z D 7=,

ABetsti (Fig. 3) : @i ) ¥ —N—< 27 101/
R FEB G T T Sp0,98% L £ T TH Y, FRIKE 72 &
DHFIEREBEETH - 72728, KEFEIZETIC
KRBTV R=> 40mg/H, L AT ¥ ¥V 100mg/H
D ARG, 53 ~/3 Y > 10,000 HAAL/H D
TR MG U, e Az, H2 R -
N—=S A7 12453 BEHREEG FTH SpO, 93%F=E L
PMETIRVIRRBIZ 72 © 7272 high flow nasal cannula
(HFNC) %35 U7z, £72, BRADHEZZEL,
JERDIREZ HIIZ R—FYIRD 7 v ¥ a &2 AN
T 8 IFHFEEOMEMAIEEE LML 72, LA L,
HFNC T FIO; 1.0, & 40L/4> T% PaOy/FIO, (P/F)
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Fig. 1. Chest radiograph.
(a) hospital day 1 on admission, (b) hospital day 10. The day after the start of VV-ECMO, (c) hospital day 24 after extubation.

Fig. 2. Chest CT.
(a) hospital day 1 on admission, (b) hospital day 9. The day of start of the VV-ECMO, (c) hospital day 23. The day after
VV-ECMO withdrawal.
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Fig. 3. The clinical course.

Time course of the patient in terms of P/F and therapeutic interventions.
TAE: transcatheter arterial embolization, UFH: unfractionated heparin

58 F TR U772, [UETE U TITIRaE
ZBAfA U 72 N LIFIK#RESE 13 assist-control ventilation
(A/C) E— K, IP5#AKIEE (positive end-expiratory
pressure: PEEP) 12cmH,0, BE&EjE 7cmH,0, FIO,0.75
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&L, PF Il 180 £CoksE L7z, B, #Efch
LTk 7zv&=), 7akrz+—, IX8Y I A
AL, FHEE T TATIFIRESE % (k5 L 72,
F3HWHIIZ PV X< 7 600mg ZEML, %49 H
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EZMINETHKE L 7= COVID-19 #FimD 1 fl

L/min —e—pump flow sweep gas =e=Hb g/dl
7 14
6 12
5 10
4 8
~———
. ¥ — e §
2 4

1Caesarean section
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Operation TAE 2
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Hospital Day
UFH 14400 24000 2880026400 28800 26400 (unit/hr)
total
FFP 4 4 6 12 2 28unit
PC 20 20 40unit

Fig. 4. The clinical course during VV-ECMO management.
The VV-ECMO settings and the course of time during VV-ECMO management.
TAE: transcatheter arterial embolization, UFH: unfractionated heparin, RBC: red
blood cells, FFP: fresh frozen plasm, PC: platelet concentrate

IZ A/C € — N, PEEP 12cmH,0, BFE)/E 6cmH,0, FIO,
0.45 DN TR ERE%E T P/F 1 280 £ CTlEL TW
7=D%, H5 6 W H I HFHSKE— F, PEEP 15cmH,0,
pressure support ScmH,0, FIO, 1.0 D A T #83% E
T P/F L 60 £ THIEL 72728, KRN IE D FRER %
LR U, mHEF 16 RifLL ERkGE U 7z, BRI R E %
fifTrE, RHMANDOHER T T2L, BEADKE
7b>m\fa)%ﬁﬁﬁm“é 728, PERABIEMZOS &
A ILDTE = & — X B R A T D IRE % Wit
E@ ’EW_[W L7,
5 7 998 HIZ VX HERAL T P/F LK 209 £ TeEL T W
7=, 8 W HIZIZMEEML TS P/F I 120 &AL L,
NP E AT IRAE B IR % #ERE 9 5 Z & 1IN
HeEz, ERABEmEG#HL, ZhETHRIE
FCHRIBHRE, FARBIIEFHMEANTRELTED
FRYEDFERGIEEE 29 WA Z T\ t&bﬁﬁtﬂﬁﬁm
w2175 figte U7z,
A HE 2T EUIB 2 L, il —#ic
P/F 1t 309 £ CHEL72HY, FOMHIZPFLILSS £
T L 7272 VV-ECMO %238 A L7z, ZEH FTH
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NZEFRIRD: 536 M (PCKC-A® 18Fr) 2 AL, A
KERERA S B (PCKC-V® 24Fr) %ffAL 7=,

ECMO %i& 1357 T.ERL T2 D HAF-CFP®, A T0Mfi[E]
BITRTERTEDORA T T2 T4 VElEE HP2®% #
F LU, VV-ECMO &R Y 7Ifji & 3.8L/47, N THiGE
3% FI10, 1.0, 4L/43 THA%H L 7= (Fig.4). VV-ECMO
FAAEE, PURERGRIIRDE AN &2 VT 6 I
il Z &z Mk A % 47\, APTT (actived partial
thromboplastin time) 45~60 % HEIZ U TERLL 7=,
¥ 7z, VV-ECMO EH 1% Hb 10.0g/dL 2L E % HEEIZ
B Il 2 47 o 72, 85 13 9 H I EYIBRMAIRIZ B\ T
MAED I K% RO 72 7= DA & JF38 Ui % A7z
A, B I15HHIZIEHb 103g/dL £F TR F L7720 K
DEANY Y OHG 2RIz, KROEA/NY)
1R S EER MR DI K 23D 72 72 D&/ CT M %
Mt L7z & 25, IR ISR 2 0 JRE % 1k
U, WMifIKEEZ MR L TW2720, 5 16 W HIZHE
BEN, HEWEN, BRRERRIE PN o I fEER Al 2 FEHE U 7=,
MAEFR A 2 4744 S Hb 8.6g/dL £ CAMANET L,

IHE A ME 74mmHg & MEOK TN %2 @B 72720, 25
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Fig. 5. pelvic contrast-enhanced CT.
(a) It shows the extravasation from bilateral branches of inferior epigastric artery in the early phase. (b) It shows
prominent hematoma in the abdominal wall in the delay phase.

17 WHITER CTREZERBLZ2 25, WlloF
MEEEBHR D 73K 7 & BEREN T extravasation % F8.6D 7z
=¥ T F ARy V&AW TRATIRIERRAM 2 5
fEL 7= (Fig.5). ZDEIEERERIXLE LEMS K
#ZL7,

52097 H 2> 5 VV-ECMO DB~ [71 1) T A TAik
RBBFED FIO,, MEZRXITT, & 21 HmHIZIE
VV-ECMO Dt 7 A b 217\, AN THiWGAERFED
FI0,0.21, Jii& off DIRFETH P/F [ 277 £ THEL
2o 85 22 JHIZ VV-ECMO % Bl L, ZDHIZAT
IEIR 5§D PEEP, FIO, ZfR4IZRIFTWE, 224 9%
I AN TTIPIR SR & B U 72, F OBRBER R IIR %
IZRU A Z ENTE, FI0WHICIEIREN=a—1
MR 2L/ 5 T CIFBAREDN L RE U 7= 72 b — i
BUZHRR L, 2B 62 WHICHEREEE Uz,

fRIGIZEE L Tid, B2 EUIRaM cEMRES 29
0 HIZHAE U 72, 1,479g OB H AEREDE (1,000
A E 1,500g Kiifi) T, HiZE#£ X neonatal intensive care
unit (NICU) IZAZEL, ATIRSHEREZ LT\
2%, Hik 3 HCA TR AR A o MR U Hik 28 HIZik
R HIRERIFTH D NICU 2» & growing care unit (Z iz
KU7-, ZDO#HHER 79 H (BIE 2 H) 124K 3,213¢
THEREEE Uz, AP ENOKIGE A SN, BTE
ECHOPRAEORET IZHHI LTV,
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AIEHITIE, M I FE U EAEA U &
COVID-19 (ZX U T, iR DLERREE 2 i A A
Bk, NTIFREREHE 21T, BAGE EYRIM R
JIZ VV-ECMO OEAZ1TWVEER} - RUER Tz
a2 DEANLEEITS LT, BFEBHIZR
TR0 2 15 72 AREBNE 7 O A DM D Z i D
COVID-19 12X 2RI L TRk 2 52 %,

JERRIZ & 0 G RITZEA T B 720, Il I3 DK
FIZH LU TCTLOIEFHTH 2 AREMED D D & D Y,
EDDITHIA VTN T WY A )V AEYE, EIE
AVEIEIRARIE HRE (severe acute respiratory syndrome:
SARS), FHEIEKZEMERE (Middle East respiratory
syndrome: MERS)72 & D 77 1 )L AP EIZ DWT,
B L CHEROBER TRV EH N EHE I N
TW5 9 T U CREMFIIZHFTZ L7z COVID-19
ZOWTHFABKTHY, ZDV AT B LU LEERD
HEPRESNT VWS 2, £z, COVID-19 DAL
EEE PR IR 558 RE A (acute respiratory distress
syndrome: ARDS) (2725 YU A7 &< 7, LA
ARDS ZFIEL 72856, BIERATERKREEEDY A
IDENE WS HEDDH D Y, COVID-19 1&REHAZ T
THELABROKETY A7 EEL, EREEZET 53
JETH D, AEFITIEX, INFTITHEBINLTWS
COVID-19 DESEL ) 27 K& 720 5 % EffE R

JJAAM. 2022; 33: 166-72



EZFpMNE T L7 COVID-19 17D 1 I

Fig. 6. Prone positioning.
(a) Prone positioning in awake pregnant patient. We used a donut-shaped cushion to decompress the patient's
abdomen. (b) We tried to simulate the position with medical workers so that the patient could safely perform the
prone positioning therapy.

1272 < 9, IR & COVID-19 7 7 F ¥ R TH -
7= Z &3 COVID-19 DEFE/LDER & & 2 5Nz,
ARDS H# T, ATIFIREHE A o R EAMT R TE
DIFFREDORZIZ A TH D, KR FIFLL
INTWVWS 23, COVID-19 3L ARDS 12725 Y
A7 DE L, NTIERSEEPOAL ST, S
R BT S IEEMLEE DI ARBE D U A% T
HBELEINTNVD WD, £ < O TIFHELIEEH
HENPSASINTNDE Z WL\, — /5T, Ei#c
3 B HE MR BT U CIRIMIR B & ARG OHIE
DT 21370 <, FEUERET & FIRRIZ IR
BLIE WO IEL H B Y, AAEHITIE COVID-19 F
EDEIRFIICH D, BIEOREEZEZEADL—HT
HEEVWERPREOEENEE N, TD7-, Al
720 D AENRE R % T 13T 72 6D 1 HE R E 2 AT
52tz BATHHENICIFA X Y ZHTHAIZ
YIalb—Yarv%4Forz, Fig.6b DX S5 IZMEHIZ
JEMMMPSBRWES R—=F VRO vy aviziE
&, A&y TDFEEUREOREE X A TR 45 H
EHELFa—T M TINDY AR EIZDONTHR
U7z, £ UCIEENMIRIEZ B A U2, MIELD
S HEEME AN DAL 2 HRIE, R Hl, HiERidH DT 4
L EDOEBERFH T, B BRR 2T A
&5, £z, MEAH AREZE 3 R Z &,
AL B DT CEME LU IFRREOE=X2) v 7%
U7z, BRVEOARFEFEAMIZBI U TIE, RALSHRIZ I
7 B NRHEE il & 58 & I\ B O BRIE DR % file iR
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U, HBEEALA SANEALIZARAL 22 # % U 72 BRI B IO
e =X — 2 FWIRE THRIZDIREZ G L 72,
FERELUT, BREANDOPEDEARDOEIEIXRE
BAAZR L2 Mk 9 2 Z 2 D3 C &, iR 290 HE T
ERRIAEE LI T Z & T E 72,

ASEH T I%75 LY & fEfT U 72#12 VV-ECMO
ZEAUZZD, EYRHIZ ECMO RRSEIR & 72 5
BT S E A TN, RIERHMAR R E
¥ 4% (The Society for Maternal-Fetal Medicine: SMFM)
£ COVID-19 ® VV-ECMO & A D5ff & 72 2 {4z
KLUT, VV-ECMO A% % LR R E TR
LLTW5 19, —/T, iid VV-ECMO E A% D
HEAFRIIRARDY 77.8%, IRWED 65%TH D, HIlIX
BHIEDBIHEY A2 & d 0, WiRTHHIZB I3
ECMO H A 85 TIIERE & i U RHMAEE, I
BT DOEEARE N WS WD 5 7, EHIRE (I
IR37HO0HMS 416 H) O THNIK, WK
AREEHM I U 72 BRI X0 5 (2 7 YR % fafT L,
FEREHAIZ VV-ECMO 25 AT 5 Z LY HHETH 5 7%,
Il (MR 1458 0 H22 5 2738 6 H), g (4T
P22 0 H2 6 3638 6 H) ORFHATIE, MEgRiksE,
IR WD 2 1 I v 7 ORI, EieokEx
ZERLUTHW T 2HBEND D, KEHTIE,
VV-ECMO EHHDEMEY A7 2F R L, ik
D VV-ECMO & A&, wREZRM D fERR A S % it
X8 e Uz, BRIEFEE T IEBUHEIG T O 1EH H#pH
WTHE L TH 0, fEMEEL 29 JH 28R 72 iR D 2E
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BRI 8% WS HE DX, YBE TOMEMEL 29
AL DR RO ELFED 100%TH 722 L0 o,
I AR Al & fiaeh D 5 A, IR 29 38 2 B2 72 IR T
@ FEP R TH 5 LW L VV-ECMO H AR
Ron EUIBEM 217 - 72, BRVEIE 1,479g DRI H A=
HWEEBTHAELD, TORIIERZEEREE -
0, BHRIZBEUTEEMEMOSHERD > 725
DD, 14 HED VV-ECMO & A& II R % (2 IEIKIRAE
DHELZAD, BT ELIIBIFLREE2-E 57,

IRz EYE(L U 72COVID-19ERIZ B\ T, 1F
FREE % RIHIZ ANTZ BRI BETH 5,
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