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HERLAGHNSEHHEERDELE L, Fhbhbid, &
HEADKRBEEZREZHNCHELTHNEZDNESH, F
DANDVHERTZAEEEZMEOHIAZ TS XD ICERES
KI2CEDE L, REDHD—FTRSTLLICEE
BHLWTE,

LTEM—FE3

WIETE o T HRERRERE T O H R « HEID RS R R
ARG, EEOBO M D SHNS MEhD Y v
FARY—L] ZEEEDPLDEBNEBT LR, R
ERPICEEZANT 2 ~3EMETHEI LW I HA,

Tb, HEREEEMIELL, LS HEHRILTHE
YEMICERELE T 2> TVEREEBEVTEH
W, L7 EREHLEZ 1I0HDHICIE, E2&8LT
T EFERLAELTHWEL,

TEV—EA

TR 6 £ T A ? EREHEIRERAZKT UEEER
LB LERTEE Lz, HEXBOHT,
FEBEREHD L T FIUSERICEBDH B EHTES LR
ZELEMN, TBidRkDEV] Ebhbhay 7 z2%2l
FOZZEBELTVET ERFHREOSRIEES &o
TV DR ERITPRDE L,

TEV—F &

R 114, &P o TRMAKERROILE i
ZERLE Uz, MBE, BT TOREREVRE LTI,
BELRBEIZTCLLVEHHLTBLET., TOR
ik T C AGEERC LICEERAEN. - -] B
TWELE, B ZREENELTL DD AKEE
METEE Lz,

LEV—FB

R 17 4, BRERE IR A S IRAE O IR BN HE D Y i
RETHIVTOBE, < AREXOMBITEDN, £
TR, HAETEB IS4 LARDEL,
Y 20 £, DPC #EffRRRic F LIF LIt YR, 7—
ZAFBDN, FlEPHMEEBIEEOE L
D TOEFBICFCTo>TREPODOH L, WNELER
OFFEHFERLE, AREEE COE . - - BFET3[E
GELNIANMIED E Lie, ZORBISERHAELE
FrAELTEEIELE,
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TEW—FT

R 22 4, RIERHEREORHMEE D, EREH
BELRRZLIWEOREN T EHEMAHEL £ L,
f@AMESEbLo>TNL D, AMBERIZ? EH I 76
MEFI LTV DESS ?HEIZILFEAHDF £ ? 55
oL AHI NS F Lz,

TS DFBFERKITONWT
HEEHOMLAHEE o TVET, IEWIRIZIE
HEERENEN TV T EIEARBETLLY, Eo&,
B E BN HEEOC LD T, LR LS
T HPT, HEBOMEEEENTWDOTL &
I EMPHEZTANEZDERDODEIDEATLERS
BEEZTD, BlERDIZWVEDTY, HEEEHE
Bl ZThHTEZLARLTVET, 855A.
F a7 TEREL, b EEHEEKE & RhEED
BEEFEUSITEL, WEFRFERZZEA T ET,
Z5BRVWHAMBE LR SERIIMESG>TVET,
WE, ATEHEBEROML. AMEROzHIC—E%
ML TVEDT, BIELTWVWIZ I ELTVET, X
TERELIRF O I AR A IC & TRODED F9.
g, BEIDEBIEEFNTVWARDEERBVWES, Z
LT, BALKBRWVWE, Bhthixd b, HEBAED
HIZEAICBTSENTVET,
BAIEFESEE, TGO TREYL, HEOHT—%
AL AN GAP-Y/DY it

R R, BLWEETH D, 7= IBEIKS
REBSTWET, EhGELWEWS T EEBFHHEE
DHBEAICEDELH>TEDBY, FLT, BLWL
BHEEBEN TV TELWVENWEESTVET, B
TADTEHIC, HEDIZHIZ,

BH, WCELTES->TVWET, COREBHED
L T ERZE LIAHK LTz,

BWEODHZEIE, WOL, HONEITTVET,
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TERERE

COVID-19 i ic & 2 EIEFER A IS LT
VV-ECMO 73 A Uiy Uisiz 1

Tl L Y EA BEZA Y I e Y
PN RN

B, LR S,

1) FHRBIR L FFR R SR > 2 — -

= ERT RN
My IH 2
T EBERL Y 2 — BUARRIARR

2) FRERRPHREERE B AW TR JCR RS e

Key word: Coronavirus disease 2019 (COVID-19) .
ATt 8 & T (CHDF)

-

wE 1
JEFINE 52 BT, Coronavirus disease 2019 (COVID-19) ffiZic & 2 BAEMFIL A4 T A TIFIRE TR
Hegh, & LUEWERERMEICTS 5 MmEE N THREBN AR L & oo, ikt FRREERMES
s SRR N TRl (veno-venous extracorporeal membrane oxygenation: LU T V-V ECMO) ZE A L7z,
NIHREE, CHDF, VV-ECMO % £ OEHIAREHZIT,
FIC B < BBt L7z, COVID-19 fiRicx L Tidinfte L TOZOREMAENHEILL TWEL, il
H2W S TeBHIC R S IMREHIR ZEE T3 LHVEETHS.
ECMO Z8 A U T E T ER 2 1B L e D T 97 % .
EREMRA A, AR AT (V-V ECMO). FFist

11 HAIC V-V ECMO Z8Ei L, 7694

4El, HSE COVID-19 fliZiZH LT V-V

P

FUBHIC

N O 3 M W 55 58 IE % B (Acute respiratory
distress syndrome: ARDS) 1 #3513 % A4} BB A T2
(Extracorporeal membrane oxygenation: ECMQ) i,
2009 £ CESAR study # & U HIN1pdm09 1 > 7 /L
T2 R# ARDS fEFIIC 513 % V-V ECMO O LD
WETNTH D, HAGCHAGBEOIL TS,

COVID-19 i, mlin&Z PDICEEMFRAEZEL,
FHEREEEZETZERENMPLELEHENS, C
@ COVID-19 2 & 5 BHIEFFIRAEICH LT, V-V ECMO
= & B R ORES < BENTVB,

|
WEEIEE
SRR IE
PR

52 mB M

FPREEIMAE, SIELE, PrE &, Gy
RFRCHF L L
BB E2-3 jEm2a BME204/H
HLji 15

e AR D 2 A A S REHERUR & A IR U

Foo ABE 5 Hilih BAERIME A RS, 3 HENCHM D
DI 7w 7 EZE LUARLA ENEEHRE T
Tzo 1 HAGICPE RIS LTEEZZZ LIz T A,
SpO, 40% (Room Air) & EAEMRALZERH, EHICA
BHE, NIMIEM LTz, ABRHH, Hui_ e
COVID-19PCR [ ERE E Nz, ATPERERZITS
&, (K %fm;muﬁlfz‘%@“é.[ix«\a’:ﬁnﬁxﬁm}:f;tot:o

A B

B 172 cm, A& 95 kg, BMI 32 kg/m®, Ifi/f 118
/77 mmHg, MRfA 101/ 52, "W 22 @/ 7. &
i 39.8°C. A MM A B a2 3 (A A =X R R B o ol 468
% (Synchronized intermittent mandatory ventilation:
SIMV). FiO, (fraction of inspiratory oxygen) :100% .
0 9 cmH.0,
PC (Pressure control) : 15 cmH,0, f (frequency) :
20[8 / 3 CH- e, AFHRHREMR (£ 1 3R &5
TS ABRRelaEs X B E (K 1D @ WfEREEGLO R

Ao ARESH D | mfl TR

PEEP (Positive end-expiratory pressure)
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= 1

ABEARERR

Hematology Blood gas analysis Biochemistry
WBC 7.940 il pH 7377 1P 3.1 mg/dl
Neut 85.3% PCO: 40.3 Torr Mg 2.2 mg/dl
Lym 10.2% PO 68.7 Torr Thil 0.8 mg/dl
Mon 3.7 % HCO 23.1 mmol/L. HbAle 6.1%
Fos 0.5% Biochemistry BNP 7.6 p/ml
RBC 455100l | TP 5.7 g/dl Procaleitonin 0.06 ng/ml
Hb 14.4 gidl Alb 24 gidl Ferritin 1544 ng/ml
Ht 43.8% BUN 14 mg/dl KL-6 862 U/ml
Plt 186x1004d | Cr 0.87 mg/dl sIL-2R 1487 U/ml
Coagulation CPK 242 U4 TSH 0.644 TU/ml
PT 87% AST 6301 Free T4 0.97 ng/dl
INR 1.08 ALT asun
Fih T67 mg/dl ALP azeun
FDP 520pgml | y-GTP 41
D-daimer 40.1 pg/ml LDH 500 Uﬂl N |
Urine Na 138 mmal/l
S.Prnewnoniae Antigen (-) K 3.9 mmoll
Legionella Antigen  (-) Cl ‘ 104 mmoll

X1

AR RS CT B E
AU A7 AR E

T AR S

HEORMED D, AT ERE
EEDEWIRREOBakigkds o,

ABET X #%

L (X 2) © wfiEIc

AMHAED

B2 ABEEsHEES CT
HiAREE (1 3)

VOM
= P/F

(ml .
MCPG
4 — YV
600

= - q P = - op ¢ a= o P & ha
1 2 5 7 10 12 13 15 17 20 26 30 37 38 41 43 45"
(51
CTRX  Coltmuxone , PIPCYIAZ - Piperncilim /Tuzbsactam . MEIM Meropenem . CMZ - Celimetazole , VON - Vaneomyin
METG  Micafungan , BOMO *extmetorsal membrne axygenntion . P/ PrOSRO-. TV Tidad volume

K3 ERFRfEE

WA OEGRE T, T I [ e &
RIS IR 2R T,
N TIRIRASRE - SIMV £— R, fEER. FiO, : 100 %,
PEEP : 9 cmH,0.PC: 15 emiLO.f: 12 [/ 53 OIRAET
P/F ratio: 68 & 3 B 73 (K 2R (L 2 RE & e Murray
score 3.5 TH BT & 7‘3\!5 ECMO S5 & Il L (2
2) VV-ECMO ZHE A U7z GAIMEAGAE 19Fr, Bl
i 19Fr),
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£2 ELSO A1 RS54 Vchid B ECMO WA - s

VV ECMO jiihis
i el BT i R “ofh
PIF <150 (Fi0:>0.9) #5 b=z 30emHa0 « BERPEST U — P AERERE
and/or Murray score 23 « B ST AT L e
PIF <80 (FiO. > 0.9) PaC0: >80mmHg i * NP AR BERRAS A
and/or Muray seore 3-4
BRI AL
A YR
TL'L T RO AT (FiO:>09 77 h—H: >30)
SR (RFHHEREL < 4000 0)
SRR E P T RO i
A EGOME  (PHEERNES - R L)
it (AR e AR L)

S EDBET R T EY Y 28 24 BEEE, T 7
EE¥IEIL 1600 mg/ H, ¥% LY = 1R800 p g/ H
G L, BEEAORTIE PR 400E 19 L5
MR 2R, BREEENERLTWS LT Lo
O LRERE Ui 2R Lz, V-V ECMO A
% OMRERFEEIZ. Lung rest Z[X % 728 A/C (assist
control) €— F, fEEX, FiO,: 0.21, PEEP: 10, PS:
5. TV: 100 & L7z, V-VECMOF&EWRX, R 7 1945
[[#E T flow 4.5 L/min I& TEMZMS Uz, FLEEIR
APTT %2 45 ~ 60 WIEE L KD XL FT T 7ERZ Y
N EHWTaY =L .

84, 75 HIC V-V ECMO weaning % i{d» 7= %, &

JEBMEIRIC & B R IHE & LR %328 weaning A H
7L CUVIREEDS R Tz, 55 8 R HICHEEL - mEEE DN -

FTIER IS FRZRO O EEEERN 2T, AL
P B SRl ¢ O L R & L TRIE R (Pseudo;nonas
aeruginosa) Zir® & Lic 7 T LIEERRE £ SHIC
7%U7$V/%L«7VU//?VA7?L«&£
HEL7,

FORBCBEEBEOHMA RN & ZHRL
fnohag 248 T Ulc. MRIRFEF ORMEIE R4 ICEEL
THD, ECMOMRIREEE 21% I{ETTE T M
MABENZETIILEHAATE—%0 L/min
TTFFTE CO,IrEA VW L 2R L, B 114w
H i< ECMO 7% #fEfii U 72 ("W a5 3% 3E CPAP+PSV £ —
I, FiD, 0.4, PEEP 5, PS 14{ZT TV 500, P/F ratio:

240) . ECMO BRI EHF 2 RET D i’.lﬁﬁuljr%’z%m.
O, HEEpEORRICRMZE L, BN O EHRE

A BERIC X BMAE T 2R, MCT T JE%FEE
ZiRDiEino o, BMEESHERS., Babigict: S ICU-
acquired weakness (ICU-AW) Z&Hf LIz L&z, B
FRER OB R/ EN S, ICU AICKREEE sk
TALMEEEZ R LAN S, BRI U NE YT
AU ADL #ERICHS Iz,

B2 WHICRARRED D, RIERIGE WEGR B
SEPEMARLROH TWiRWzH A7 — 7 VR MR
FOEREL L TEAIMMED TS LEEERE (E coli,
Enterobacter , P . aeruginosa , K . pneumoniae). A7
U ViR ET F KR (MRSA), HEEZEIV AT
AR L 1g 8BEE, N O A v 1g 24 BERE,
ATy rFEY 150mg 24 FREEORS ERA L iz,

14 fRHIC, EEEEN S ESBL A RKBRE A X
N, BEERE LTRHIEATREEE A, ARl
T A ’5"‘/—)1/ lg 8 BRI 25 LiE RS B L
TEs

#15mAIIC, SMEHEERZRIEL DN EHIH
# L. PTGBD (Percutaneous transhepatic gallbladder
drainage) tube Z#RA L7z, 55 28 W HICHEMFH D
b, MKRE CRIERIC LA H D ICU-AW ORZETH
CHHEE HRTOW ARV T H o 7e. BIEED 5 ESBL
EERBEIEHEINTED, 7 A%/ —)VEAn
NALNELEFE L, 3 37 W HIC PCRBEZITL,
B2 TR U BREERRRR, 28 39 WMHICETEIE Lz, &
43 FRHIC ICU Z3BE L, 58 76 %\ HIC S T BBk
Lixotz, RIEIMER THD - LEBEEHEEZ RN
R L LT COVID-19 HERId M 72,

5

COVID-19 (&, 20194 12 AICE R E Nz SARS O
O ¢ VA 2 (SARS-CoV-2 virus) i k- THlEi#
TNAEHT, BEOWNHIZREZ TV (2021 F6
H 18 HIRTE), & A XD COVID-19 HEZHAERD,
MR TOEREZRE L TEEOMICHET A N
DhoTnd, LMLERENPEREREZETEZHOD
Bl Tid, BREMEARZ2R L ICU TOEMMNLEIC
BHTENBHEH, NLFREHNLE L &> IhEF] D
FETRIT 17.7% L@V T EHbhr->TEDH, ECMO ik
ZD &S HEEMNRASEMCREDOFRELTER
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)

LEND,
COVID-19 FliZ& i ¥ L T D HEFIRIa#IZIS B R T
B ENTELT, FBHRICE U 5 EEEE MAEC
T HIRVIEIRELIC K B PR EZRIRICP S T LAE
BLEZONTVD, TOREEE SHICE, X
&L 2DDFZNCTED ARE L MiREHIE AN & 7%
%o 1 DHE. ANTHHRIRREEMESE (VILL Ventilator-
induced lung injury) ZE##d % Z L TH5. 2 DHIZ,
COVID-19 I & D IEHEN TV BV ERTRIC XL B
fifikE s (P-SILIL: Patient self-inflicted lung injury) % <
CETHRS,

P-SILI &id, K4 DY A IIVEDIET L TR S
AALEEORREDC L TH S,

i i A% 4

L RIFRL S 15 1 [ W AR

4 P-SIL L BREEDH A2

FEREHY 7R ai O [ FERE R EE VR D A b L AR E
B35 ETRVOMESNET O, Fiif s & ¢k ik
MBMKIEICES, MKEIC KD AT AsgEEMEE C
D, FHICHFEMREE DL R 5, HFEMERES )
e 2 7T, BfEANEEFIC XD ImE 7z ik < &,
M ENEE 5, AMmE L s E—REAN L)
3 & O RELGDHEANOKERBENEINT 5, 5
IC— el & B, &HE EFICn A MHEEIC K D&
WPEAEINS % PSILI Z B9 5 = sbicid, FHAICHE
B2 M T END S, HIREGETE LB A
MV EE, RIS RO, 2R L, JFRER Y R—
I (high-flow nasal O,, NPPV) Z{T5 B NH 5, T
N5 NPPV T & FEEREN AV S W&, Ry 78
WV E RS D AEBOA N LAZBEINEETLE S,
T LT, BIHOSETRE., WRAREE - it
BN OY AL 7NV EILDBEEEZENT NS, AT
W E HO SRS - Fhota 2 LT & VILI %° P-SILI Z =
BTERVWEBICECMOEAZEET 5. AEHE,

N T IR B TR U R B3 ) 22 4 T & 9 (K s R i AE
NEETh-- =B HIC V-VECMO 2 A L 1=,
CO&IIC, BRGNS &5 2 7278 TR
TTAlzIz, MEEERTC LA B REGREES
CENCEREBATVS,

ECMO T & 2 ESMEERIEIL, Bt MmOk >T
A& L ARRAI - BIARIE L (V-A ECMO) & iR -
XM (V-V ECMO) &g/ E N5, V-A ECMO (3.
HUEOMERMEZEHNE T2 DICH L, V-V ECMO
&, EERERAEIC R L TECEM D S8 ABMOE
HEBEWENLT ENH B, TDD, H=a—L#F
MERZ S5, A - Fuiketic@Bh iz g R > 7 ¢
ERT S, BEHEESEV A, B P O I R T A
DizDICEHEHTIMEE=_ 2 ) IR EIC RS HE L,
HBirsEHEET S,

ECMO 3 IFHICENTHRHETH D FUHEAD
B LRI TV RREL DS, BAOREELT
&, (KEERIMAED ELEE, /7 A HOBEEITV, ik
ELHLE S TERWIRIR (Lung rest) Z{ED 9
TEWNTES, BAFTOHRNE LTIE, ANTFERE
HT TRk d 2 KB RMES—R#BKES DRV G
Bk, BERNIHEEL 21T U, PERER S DR & IS
SRR LTV a, BRI maiR S LT
EWEBLWIEEFICECMO B AL LTWD, ADMET
ARITHT %S ECMO 8 A FEHE T ECMO H A DT
DIVRAZZ50%EHEZ, BERENEFNE L0 S5
I BCMO A ZZ [ L, izt ididze, L
ML ECMO B DB HHE L L THEEILARD 17.5%.
EIEEA - BB MARNZNZF 122%, 17.8%, &5
WCIEBEEHE L LT, I - (RS - s3SI HIm A
53.1%. TAIMAY 6.9%. DIC A 3.7% LHEE N TEHD,
ZOEANTIFEEZATRTNIEE R,

FAlX, HFRICT 202044 4 A5 2020 4 1 HD
MC COVID-19 i LT ECMO B A L /-IEMTH %,
FEGIE 4 ) (B4 B, FlTIE 53.2 5. BMIF
& 295 kg/m® T - 7o, HiEEEBE, BG4,
EIMLESE 1 %4, DFHFE%E 1 % TH Y, Murray score -
1341, i5RE 3BERE. | BIECTH-T,
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&4 ZBRITEHIFS COVID-19 ECMO BAJERI (2020 £ 4 B~ 2021 F 1 B) * KJEF
fE | | PR Al BMI Murray ROCMO ECMO ECMO ECMO B4z | AbiH% it fizlify
] (i) s (kg/m2) Seore LWACH) b | S {HAE (R) (g) (M)
1 Gt 5 R 29 4.8 g Respiratory 1CU-AW 3 55 11,630,600 E1F
2% 52 5 EEg e 31 3.25 1 Respiratory 1CU-AW 10 76 11,574,120 {7
3 56 ] L f 3 35 3h (i Respiratory Jli L4 o 3 13 13,078,210 L
DR A 1CU-AW
4 49 B L 23 = 0 Cardiac ICU-AW 8 35 3,651,370 17

BE 4
CTRX @ Ceftriaxone
Vaneomyein

MCI'G © Micalungin , BCMO : extractoreal membrane oxygenation . P/ PaOu/Fi0 . . TV @ Tidal volume , BMI

Mass Index

. PIPCI/TAZ : Piperacilin / Tazobactam , MEPM @ Meropenem |

CMZ @ Cefmetazole . VOCM

* Body

COVID- 19 Coronavirus disease 2019, VV-KECMO @ venorveno extractoreal membrane oxyvgenateon

ARDS @ acule respiralory distresss syndrome , SIMV :

synchronized intermittent mandatory ventilation

LCU-AW ! 1CU-aequired weakenss , VILI @ Ventilator Induced Lung Injury , P-81L1 ¢ Patient selfinflicted Lung Injury

NPPV  Noninvasive Pressure Venlilation

AJEE P/F bE 68 T Murray A 27 3.25 L FETEH
80 %LA L EAEZ N, ARG EL, BEELRR
EREPHRMEREROMMEZNT M5, HRBIER
PEHEII RS Lo 7z (3R 3). ECMO BI#E&IHERR
& e A ERLNEZD > M, COVID-19 & 15 YL

XSO TZIT, FERTLAY O B BEERK O 2 fil 72 ik & L
TN T B 2B A7, TOT LHRARICHL

N7z ICU-AW DIFER & x> e r[aEE L H 5.
# 3 Murray score

AT 0 1 2 3 4
Al X it it ki L 25% 50% 75% it
it (PAF 1) =300 I 225~299 | 175~224 | 100~174 <100
PEEP (emH:0) 2 \[ 6~8 9~11 i 12~14 =15
B A GA T A 40~59 20~39 <20 l

|
=80 t G0~79
|

(ml/emHz0)

sbE, BRI OGH L, HHETE L0

Mg L | 0

T ) 5 AR

it (ARDS) | =»25

0.1~2.5

(ELSO #A F74 0" L0 Hel)

VA-ECMO A & 75 o TERIE. Ot IEIRRE T 2R
A &R DR O EME TH > 7. AKT <
ICECMOEA D, RREMIILHEETH >,
ECMO H#uZ 2 HE WD, DHMEIEEZ TS D =i
ERICIKFEZZE L 72D ARE 35 HTERERRE E> TV
%, VV-ECMO A & 75 - TERIG R REZH L TH
Y Murray score & 2.5 LA E@DEESE ARDS DIKRETH -
Teo ABim S ECMOEAIBIL TIE, fEFIEBIZESD

E3HEN—EBLAICEA L T TWa, ECMO

id, 8 — 10 HTH D BHFERREE - SERMRESRMIAH I
KD EFIICU-AW ZRIEL T3, £FBREES T

FEFICRI L Tld 1 ~2 7 ARROARMAMEZEL TV

LI E S TEMNE, ABRiD S EERINERE R
U, ALPEIREHAAE L HWTE N zhd, ARADFEY,
FEIC K D IFREIY R— ML X AMERESDATE
HLTWEEDTH S, %@tb W0 IR B T AL A
5ECMO WA ZTICEMZELTED, KERIMIET
BEREEA LSS TOEANTH Tz, ZORET, K
RERETHOBBTF2EELTVRIKETH - 2.
ECMOEA Lz oDOfFaicigtimzi c U AR 14
HEICIETE Ui, F7- ARRESHERMESRAICBE L Tk,
Bl EZE -7 1 HIZRWTREERZEFRDENT,
Hg{Ed 11,630,600 [ T&H - 7z, ECMO & A 1 7EHI
K CNIFESHEOEREZECT, RO 4 fEFIZ,
ECMO HAREA 10 HREETH - 72H3. 30 H ECMO 21T
TWIER TlE 24,501 930 HE AU Z &5
ICEBEDEEEZ?E LT,

LUkt TiE, 65 MU Lo®RE L 7 AL EOEH
AT E PR & 7 - 72 COVID-19 FEFIE ECMO D)
TIEHEWVEHIE L TWa, £ TOMEMFNIC ECMO H AR
L, BHFED) A7 DEWEFICIZERICE A%
BETRETH B, Tz ECMO BRIENH DL ITHE
AT 2oy, A\AMEBESHEERZEGEOEERY
HHEET 5, BATIE, VA-ECMO O & A XshRicD
VT L SR ABIZE (SAVE] study) 2% %
7, VV-ECMO I B L T D [E R D W 2Eld &, EOLIA
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trial 1 T HESE ARDS I i LT A TIEIRIC & %490
¥ ECMO a7 b U7 KR RCT AMfrhi, 2O
4k LN 5 VV-ECMO O 8 3 ) 11 2 17 - T2 280
%, $EHIT. ECMO BEO AN $296,247 T QALY
(Quality-Adjusted Life year) 7% 14.54, A TFFURiA%
BEOBAN $150,451 TQALY 8 195 Th-Te. BT
TR L IE $36.001/QALY EFtEE N, ECMO I
X 2 iagiE A TR & B iGEE & Lk U B AR
BV ERROT BN,

COVID-19 Di#417T T ECMO X —f& D NENDERE N
ZE3cEol. —HRDIFHNS ECMO ZfERENs C
Ly in <, ECMO ZINFIEDO @ iaH LRk L
TWVWBALZ, EERTOELSHD T LIS
NTWhEWEo, BRTH-E LTS ECMO DEA
ERUEINBCLEDH B, YlETO ECMO HALERD
A pEE A R AR O & 2 IKIEHICSEH T H S,
ECMO ## A L7=B &1, ML0aEICERL TR
KIEOBEE{THhEFUI AL ARV, L LERER
Ict. AMEEICE, 2ARMCERONH S, ECMO
IS S FOBEERM U HFET S7cHEAIICHEL
THEBEICWHRT 2 LEN DD,

HAlZ ECMO £ 2 — kA TE ST, £ D
MiZy T ECMO 2175 > T\ 5, T D7z ECMO O
HEMEL B> THBY, ThHEEREFICENSA]
BN B B, FNRECTEDICHREHATE, SR
COVID-19 #ifTic & D #i% & 7z B COVID-19 ¥R
ECMO net (ECMO net) H& %, Hfis TOEA EH-
e AVEE LS. ECMO net IStk 2175 T &T
ECMOEFRIC BT 2 ik DA ECMO net A 273 —
HERlc R T, AN SR E THKICELTE
e 2 5N5, £ ECMOEAOFRICELT
LR T B L L AAETH S, ECMOEAICEL T,
Wiz g O RERELRENH 5 —)7 T, BA, B
B 7 & AR TRIEDHAE L 725 G ECMO net
oS EEAsRHL TV T ETEER ERICEN S
TW heEILND,

ECMO 3 A l&. Lung rest Z{ED 9 T LI HHKD D
HUM SR EIRE 5 7V 7 & B s S OFE 2 & 9 ATHE
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FL®IC

A EAVPE PR B8 B S JE (febrile urinary tract infection:
fUTD (3R, %Fh.fLZJJE'C GRS HLENDEEBT, 7
HEHT 5 2 RARMOILIILOR 7% FUTI TH B s

FLIR fUTI Da2Rtld, BIERORBIGGEHROH TIEHt

AT, RHOBHETRICHAZEIDENS S, T
NZHEDRLEBELZRA M, UTIZBREE S
W ETHH, UTIHFREY A7 &g REEDMRHIFH
SHORAEMNRE Z22W T 2 O OBRPMELITI .
T IZEL IR DRI R - ﬁ’éﬁﬁﬂ’]m[&'ﬁﬁ%tiﬁiﬁ i EARY )
(LI BAREMED D 2728, BARGIBRT B LR
HICRHICEL ’\%’C%%’)o

FLUE FUTTREBNIC 09 % 2RI LR TRk I DU
T, RIEOHEHAE, FENERICT> TVEHEILCD
WTHEN B,

[ITES e

/I Y FUTLE 1) @ 30 — 50 % I B8 Bt JR & b i
(vesicourethral reflux: VUR) Z&#fd % 2 & 2, VUR
PMFEET ZAERIE (UTI ZHHT B A7 EnT & 9,
fUTI 72 18 U 7ERNE B (renal scar: RS) ZH2RK
LR s Y 2000 E9I5EE T fUTLHER] 4
i, VUR OFEHER R E{REZIE T b % HER R EE LR
EER (voiding cystourethrography: VCUG) 7 {719
ZT EMSRhEN TV,

LA U VUR & AREEE R D RN &
SEFIT RS ZH2RK L 7z FERID 30 - 40%1 13 VUR HEAE
LixnZ &7 VUR DERZFAND 2D HHDOMA
THa5HVCUGIE, BEL TWA/NNRITREDF—T IV
ZHE L THRzZEHT2METHD, BRICE (R
BILEARLABKRENT LR ENS, UTLNRER]
IR U T2 VCUG 217 9 kI a2 B R AGE
(o iy Nl B el

o FLIR fUTI

AN R AR

“IIZI JOAFTN

T D% UTI O AW IZ 17 > 72 DMSA (99mTe-
dlmercaptosuccmlc acid) B VF 757 4 —TREM

ZROTREN, SOV EEL D VUR Z2&HT 2R
. FLVR fUTIFEFNC 35V T2 DMSA &2 v
FT5T7 4 —THEENZINELZD%RS #HET S0
RETEIZMS THEW 'Y, LW I REHIHERE, top-down
approach (TDA) &3 #ifeixnikimh &S nic, ¢
EHOEREMICETEHE DMSAB Y VY F 557 4 —
T HERRES T8 3 (3 A b BIRESD ‘top) BT L.
PR 2RO B EIC DR VCUG TR TH 5
(THDLBRED down) IZ VIR BHZ 0 E S ERK
RIBLVIHERNTEALALTHE Y, LS5k
FLI FUTTREGNC X9 % i A 75 #F 0% kik TVUR @
AL D LEREFEDOHMIIC K > THBEETENH
EENS] EWHIEBZFICEITNTWVS,

7272 TDA ’Hﬁj’%%‘lﬁﬁi@ DMSAB L vF757 ¢ —
OFE TR, FERTZOR 60 - 80% WMIHKT %
EHE éhfw7 L DMSABYVVF TS T 4 —
EEEHT. ##ilRZ 1 AEERNBRETHD, ARICBL
TEEHPBETHZ L, HATIE UTI OFLRDK
LSRN DMSAB S Y F T T7 4 — R ETERH R
AR T E N T W B dic, fUTI FIERSIE
DDMSABY UV F T ST+ —DRITHEEL T EMD,
Plx{ EE HATIE TDA IE—MAICIE > Tz,

EDQT 7Ta—FIEzEIRT 2N D0 TOREN
BREAFREZZWY, EREHNABRET, SHEMES
M (reno-bladder ultrasonography: RBUS) 54 Al
R <, FBIER 72 RefI LUNIC BREADSE 5 iz fUTI
WFEFLIERI T3, & VUR P BERUEZ & 0f 9 % %
MEL, FUTI ZBRELICA VLW EREThTEY Y., B
EDHA RS A P vl D XS BEMHT S
VCUG IFHEREE N TR,

Bl 5535 i RBUS &

Sy« 8 9)
AR

fFUTI 7] 38 2L Ve e 1 2= 511
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RBUS Al & VCUG Flt 7. 7% bl sieas U 7z iff g 102 ©
i3, HE, EEBLRE. BEROLAE 10ml L,
B 45mm AT, KER R fREEHF2E (Society
of Fetal Urology: SFU) D548 *® T 2 LI L DIKEIE,
R DILIRZ RBUS DRBEAIR & LTW5, R
EptEE (Tml/kg) = @ 2 SLLEREMRICRDEE LT
WBTZ K UTIHRDOU A THZ LV IRENDHD
A Aix &% RBUS fEfTRFOBEMAEZRMEL TH
LT ELRBBETHAS,

PRI B GE SR (VCUG)

FATHERIz & ST, VCUC I BN EMRETH D,
fEf7d 2 HICIFEIC VR DEES, VURD S L —
R 2 ZHET B EGBINIC L BT, THIKEEHEEED
EMFIMTFEREIARNETHE, EENF v 7 LT
WAHEHZE 1ITRT.

&1 VCUGHEIEDF T v/IEH

s i A T 1
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DL OSRTE  SMRE N BEETE S0 2
NTF—=F YA X Fr
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B, 2EBEERL (45 ) I LT, HHRZ IR T BHRH
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EEBRT 5.

Pk PR P i e FR DS 5 e 1 T O BF IS DWW Tk, BRI
TREERAAE VCUG HifT 8 HLUN T % VUR OMHIC 2
WBEZ2EWEHEENTVS P OT, VCUG Fi{TA
FIRERITH B LA L B AT, BEN BLFET
LCHEEAHZERETAE3 LTS,

3 EELL D VUR ZZLIRBHIC M & N RERI T, fUTI
HHEBELUACVCUC ZEMT R 2 A I TICD0T
DIV FREF RV, FEHFIIHH LI VCUG H
HfTTEDER I EBNERPEFHIIHBRELT
BH., THHRIPLE R 5 ¥ E (continuous antibiotic
prophylaxis: CAP) # T & VCUG B&A DK £ TIIE
1 - 2 [8]0> RBUS, FR#%Es ., BIRHE D b 2 SEFIE il FERITE.,
THROIBEIEL TV 5,

DMSA® S v F 55T 4 —

BRUE O M ENIC DMSA YV F 557 1 —%
M7 %85 A%, fUTI FEEA B 2PRELIRICHEITT 5.
VURD&H 5% LIcEb 59, /R fUTHER 24T RS
BERTEHEEN15% EREINT NS Y, fUTI ER
M UTAER 29, VUR, $Hic 4 B -5 D VIR BH S
REM) 92028 SgE T BFUAERRERMIGE T 72 R
LU B2 U g f] 202y, R AR IRE LA DR
BRSZERLPTVEREENTWVWS, PDTHRA
HAOD fUTI BRI RSTED ) A TH B L BbhTw
12, BREDME TIRET LAFEERO (UTHEF O A
RS DR A7 @O EIREET ATV S 2%,

BRI RN EMEREDEREATFTHL L E

N, BEH- - SFEHIEMEZRIET 2EHMANH 5,
BERICEEZMETH > TE 20-30 LRI &I
Fich3588H0, Bflo7+0—7 v THRET
HBLENTWVS Y, i TIE VUR BMEERL %
TH->TE, BHRYELH 5 L HEFICEIITE. JREA.
PRI ¥ DOEHERFIET 2V A7 HEn *
B RGE O 7 B MR B E (Reflux nephropathy:
RN) 74—S L8 (K1) ZHVTWS, Rl
B FHER D B Group 2a DL _E I B HEAEREE S E,
BERDY R 7 hiEn ¥,
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£¥) relalive uplake
=50+5%
Group 0 (Normal) {mean+2SD)

WA/ BHARR e B Ly

g 1 (a b) relative uptake > 40%
roup 1 (a, bl

HEYRER M7 / HERRR
a HMRER
b, HMEERMN (2@ T)/ I2ARRM

relative uptake S40%

Group 2 (a. b)
—MEENRE (3ELLE) / WHERE
a MHEWIER
b, MMEEWRM 2M@ET) /HERY
Group 3
AW NRE (ALY  WRARE
WHIRBUSHRLEELD

scar (+)
1T HEEREEE (RN) 7+—5 L5948
DIEEX DEEHIE RN 74— L5%H Group 2a LA ED
BRI RS NEEERE & THFE—[10D RBUS - JR#
2 - MERANE TREEFEZEL TV 5,

scar (—)

(i)
AR 59537 (continuous antibiotic
prophylaxis: CAP)

CAP X, 9 XTODOFL— F®dD VURJEH & VUR Dz
UWIIERFIANELE U 72/ fUTLREFINS 38\ T fUTI FE 3R
LB THS EME Y TN TWD, NRUTI ER
JEHD 75 - 86% &, fUTI F1F# 6 A LUNICHFEL
TWAODT, CAP Z#WlE fUTI #iEHR 6 h HHRE [Hs

BHBERETNTOS Y, ERHER - LWRO—I
DRERITIE, TSRO BHERIARTAE RIRDHERR

FEOEE 7z FE) A VUR S fUTI OFIEICBR L TED.,
CORBERZEZ I1I2HAETICHRRETE LD
ZVEHET ThTVWA,

T Di=h%EHF fUTI HHZMEIC VCUG ZHifT L.
VURA 2 LR & L <1 VUR TH - - fEHIC X fUTI
FIEN B PEME L IZ 1 RZBASETOEVWAD
HAM., CAP ZHEfTL T\, VCUG DT b
59 3 ELL LD VUR BdH ZAEFNCEI LT, BHEET
HELLIIHHIBERICHETES X 510D X TCAP

LTS
FOAl & L Tl % & OD1/3-1/58 D

Sulfamethoxazole-trimetoprim ( #% %€ i % & 100mg/
kg/ H) Z—H—ERFHCHR, £LTWs, 727 ST
EFlE AR 2 2 H AR Tl e i viso D 1 555
TR TA M PREFRERE (ERED E KR RIVER & LTIl
BICAEWENT WV B, TOTdE% 2 H R ORER
IZ4E Cefaclor (27 7 Z7m)L) (fEHEiL & 20-40mg/

kyE)%%ﬁ%@lB—USE%PTV%OWﬁEQ
HIRZINZ BTl fUTI SRR O RIS 425 D 34|
F&%’;%Ifazt%ﬁk%ow’c CAP I W B HEH 2R g
ETRBEVEERTNE Y,

IR

FREGEEYYIE & WEDOMFR E LT, RIRUIBRENT
WIRWIRIXBIRYIRZ OB IR E R UTI ZE LT L,
BRRGIBRMTE 1 RO B RO UTI FHicaEzhe %
WBNOMENH B, REAETH-TL LT
@ UTI FAERIE 1% 50T, UTI F05 HAIC BIRY) %
247 5 Ol EE I PR E W S GRS B A8 UTLE
BUCFRZRE LWV BERNS N Y,

Shim 5 (& VUR @7\ fUTI 5B R FL R F %2 CAP 7z L
T1EMBREHE L, AN TELZHEA
FLRO fUTI BHFERX 18% T, CNIZURBiENTE
VB IR IRICHT B fUT] B33 34% X D HEICK
Mole, EREL TS Y,

MNRAZEITHT S RENGEREE LT, AT70a4 RE
HREDNENTHS EMESNTEH, BRI 4 -
12 BB OHFEH T 80 - 90% LA & T B MENZ L
B ERRE & LTI OR R E IR L E 2 R O E
ZE<T5H, @MABEERICK D lEHEEEd, @
REEAO=EPRENICERLTVWE EEZALNT
WB,

L&D fUTI W13 5 RAER T EE a2 D 2 I HH R
EODEBEZBETERVEGEAIR, XAV UFE
BT A7)V 2 W eI 1 H 1 - 2[R 4 S
my2CeziBE LTV,

WA (-t

Breakthrough infection, CAP #% 1 % @ fUTI ¥ 4.,
INERHEZEELL BT 3 BELL B VUR WHFE L T 3355
& (persistent VUR) ZFff#s & LT\ 5,

AEATE PRI B AE B R AEGNIT 0 L T, BERE STl
% T % Lich-Gregoir ¥ (LG i£) Z1T5 T &MHE L,
7272 Waldyer sheath {3 B5IERE I B % ohitag o 5
FFEL TV AT, FRHC 3 AR OAERNIC /@l LG
BT % & 36%ICHEIRMZEC 4 &0 D Wi
W& 5>, TOTHERBAIEGOME VUR SEFIC L
TIEHEREA FMiE TH % Cohen IBEZHITL TV, &
7z persistent  VUR IZ3F U TIE PN HEEM Deflux i A g
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- BHEICH T A iRE
FLRL—Z 78TO fUTI FEES VUR &£
BE1E B BEME AP (Bladder bowel dysfunction: BBD)
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B FLIREOPHMERE L fUTIL. VUR DY E OFEERELEL
TWV2HhOMEIDEOND, FIRC K 2 EREILERR
JREWGHEE G2 T &, (HRMUEZIRE P O FR IS A B
AN G UTIZREEEZ 052 PR AL b
—ZVURIDEFICE S TITEAA[0EMEN DS &5
A, PHEEIEDGE 2 FLUT, BIEROMEZE5 D, Lo
IS THEE T 5., B AR A R IC B % 0 I IS A RE 72
L B2 X5 aEWRAD 2 R XA I HHE RS 2
FoTW3,
ikﬂﬁ@mmm%%ﬁbkﬁWQ%M%@ﬁi
I BBD ZHAET B LWV MENH D Y RS,
HL@M FHIELRTVERE Y TN TV EREN S
NLHANOHEITH, M BFERH, Py FML—

Z VTR N AR I RERBIC DWW T DR
i, FRlE B LB OREGNS DV TR E R R FFETS
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- BE AR S TR

PRGN O _ BT TETH D, 4t
WIE & F OB FE OB ENEE RS RBIEDIEETH S
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I IE A TR 2 OFFBASCICIE > TEHEAL, S E
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TR RELIS 7 )

L Y Q

i oA LT IZ0E LS,
ik —REZ W > TRAICERL,
BN TIEATT.

IBESELLEOIZ. BILTTEDIL)
SALORIZ HIIROFRMDSHAICHCLE
DT TS

SHREA (BLoZOHO) QECIZIABA
DMEERRLELTTFSL,

SSAEBEDITEWNNLIZL, TELFEZITEP A
FLUEBRRZTTFSLY,
B L REBEREERILOTLET,
—BHEAGITRIE, Blh eyt —SOIIPRNE
AL, ChTLRELA MRS, BB EENE-T
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