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e R W 55 30 9 g B (ARDS, acute respiratory
distress syndrome) 13, ZEHEE B - AMEITRe T T 5.
SMEITHIE LT R R IE L BRI N D, Wi
121X Berlin BN AW H 4L, (1) 5 ecm H,0 2Lk
D W & # K B (PEEP, positive end-expiratory
pressure) [T P/F 300 BLR. (2) JEK & 72 5K kE
OFEED B 1VEM AN OFEHE.  (3) Mo i G 46 A
ToO®MEORE, @) DA TIEHFHTE v
MR THDZ EDO4HH LTI & T
ARDS L2l s s, flig<ol NAY ORENES D
TERERE 572 1 Tl A < WUILE L AMEs 5 D [l B2 R 5
SRR L7220 LEAEREA SE BT OMR A &
LCRIET D Z L23% 0, ARDS O¥5HEIT. il
FHI D IEFF A E 1T & Y R EE OB B 23 7T
WL THETDIEDREEMAKIETH D, Mtk g
WS SN D LB KEEZA T, Mfifa E
FE THED RS &SRS %A e s i
WPz 73 Ut tE itk I R &Iz 72 5 [P
i N R N e W O /e = =
Vx Y MIFEOBMORR & 720 | KR MIE %
BEERZT, £k, ZNENKEEO LA, Il
AT IAT VADEKTNDORRN E 2D, #KT)5:
PR 72 R & A A9, —J. ARDS 12 &5
A~ 8 L LT, Mg 8 iE, Mz
X BPH%, MEMEREC L2 Ea%ic L0, i
FBEPIN ERT B EBmb5N TS,

ARDS TiX. kA RER? HEEREBICHERET
5NN, JRINEREATE RS, REREE
DNTNTH > THEIITHIEN LT D7,
ML AT B S 3 > 7 MY 7 08 B 1 7 &
WMy a vy 7T 5, /2. ARDS Tidhilifg
MR AT O T2z, PEEP 2L, IKF Lz
filiay 747> ZTx L TEWERE) T (driving
pressure) ZE 95, ZOREHR. MFENEHS L5
L CTHLR~ OGRS E S, AEAif
FIME TR 5, MiEEISO EFIX. AEOH%
A ERIC X0 EREATAMNZ S IR FEET
ODHHREOK T2 S 72 59, 18I IR i
JEIE#3IE L. AR Sl ETE 5,

ARDS TiHfilikfEZEE T TWD e, fEEREH

}ﬁ*

DT 8 DERAETGI Z IR L2 1T U7 57208,
— 5 TR AN Z2 W IE IR 720X E AN
REEPHRTOILERD D, £ T, HROE
=& IR EEICR D, ARDS 2RI S IMITH)
feDpE=%1Y > L LT, pulse pressure variation
(PPV)., HtaE#kHE (CVP central venous pressure)
BLOLIEE T I XD N KNk (IVC, inferior
vena cava) o4 DBRITENTZIRIETH S, PPV
O _EFIZFEERTAMN O L %2 K LT D2,
CVP, IVC, £ilvZER &M L TAHODRDBER L
TS 72 BITERHAN 21T, AR EEDI
D IGEITIE BRI A IR U PR e o FL i L=oiE
EAGEEEE A T 5 V. FRTLALROAMA
IR TIERBALER DI, RENTE=41
TCHDHMBNRY T —F N DN LEET D, #
LTI #IRIE 2 e, £82 0 Tl
R AR DA T BTS2 U, i
BFHARIEH 0 B 5 BEI O — Bt EH
(NO, nitric oxide) DIk A #1795, ARDS TiZffias
HBRZIRIT 2 B To OREM RO 2 — TIZ B AT
SHTIRDZ DD, HEELT I —RAED
ERT D, BRI IEE 2 &6 Ui,
BEELT O — AT X B4 BHERE DM A3 5 B
BHIZEHTHD %,

NO W AT P OEIZEE U CIIRIERBZ D 5
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JE IR B DRI A E RN 255 iz, i
BLEMBBNANDOLREEKD DD NOWKAIXHE)
ThdEEZOLND, HHIRERANTH (ECMO,
extracorporeal membrane oxygenation) 3 i P
AETH LTHRI TS B0, —&HIIZ1X veno-
venous ECMO 2%:& IR &5, L L. HLAE
D LTS A ICIIIEBRA B AL ETH S 720,
veno-arterial ECMO % #at45 ¥,
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ik le-tracking echocardiography in ARDS patients:
The ARD strain study. Ann Intensive Care 2020;

1) Sipmann FS, Santos A, Tusman G: Heart-lung in- 10: 24.
teractions in acute respiratory distress syndrome: 3) Kon ZN, Bittle GJ, Pasrija C, et al: Venovenous
Pathophysiology, detection and management strat- versus venoarterial extracorporeal membrane oxy-
egies. Ann Transl Med 2018; 6: 27. genation for adult patients with acute respiratory
2) Lemarié J, Maigrat CH, Kimmoun A, et al: Feasibil- distress syndrome requiring precannulation hemo-
ity, reproducibility and diagnostic usefulness of dynamic support: A review of the ELSO registry.

right ventricular strain by 2-dimensional speck- Ann Thorac Surg 2017; 104: 645-9.
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ETHIZ

E BRI 72 W FEHE NN IS5 LT 2 & TRMEEH G
DOWFZE « BERIZKNZ T L7z2s, g P g o
XA TlXZe v, ARG EIZ AR AN 4
RS LRI BE P HRICESE R IR
L. Bl tholgss & F U< HEREHOBE 2%
DR, Mg & el LI & 282D 72 Do
PCTEETLZAERD D, A TIX M OGS
BHL LA ERHE IS AR Y . BIEOMA
RREEL ., EEREIT D T DIT B IR A HRIT
ONTiERD,

B L

MBS (AKI, acute kidney injury) & I1XAVE
CEMEREME T L2 RE ., [EBR W SR UE Tl
ENnB Y, EHREEICART EERED 15 ~ 20%
MFIE L, 4~ 6% DNEREBEEEZLE LT 5,
BRMRME VT F= O EFTHHELTEN
BimL., BREEEZTE L AKL B E ORENE
THRIT50% Ic8 k5. AKLIZSERE L. P&
REINETH D LS XD, PR EEEX
IR A CIXEE LR, FODTPRIRNERET
HY. BEEEELE LT 5 L5 e dE b &kt
5z EhRDBN. FOHEDO—ONEEREH
Tbhbbd,

JAAEHEIIE & itk AKI

AKI %2k Log W RER R 72 B2 1 BUME S K
FMinD 528, MWEREHEZHLELT <. kB
2\ AR E & it AKTIZB LT, iR (4
S REetE . FATERIIRT) . flF b (BT ) | ik ICU
B D VITFERR) ORI 20 T ARILE OB -
fits AKIL & OBIEIZ OWTRLHRT 5.

1) #Hi (25 Rkt - BD )

A BN S 30% BL_E o 210 F (MAP, mean

arterial pressure) DR R 2 {RIME L EF#K L. JEO

[

ik A0 2 20 F % HBEHD 660 ANA 4 & LTS ik
AT X BEMRICBW T, 36.5% OEE TG
BEE -5 0% - 10 2BONTILDX A IS
TARIME D2 P AKIL & OBIE b 3G ST
BV EADY, FERHEIZ & - TTH BRI

LA 5 4 5 JfRIA4 - TR ORI E 3 R & 722 5
2) fhirh (I )

JECMETA 2320 5 30 75 NEL L&~ T2 % ik
B A X BEHFIRIZ BN T, fiidh MAP T4/t 5 &
MAP = 75 mmHg : 39.5%. MAP = 65 mmHg :
19.3%. MAP = 55 mmHg : 7.5% o #H & TA& ML JF
ERDEY, ik AKI L OBLELHE SN TS
D (E2)7, VAFTT 4 v LY 2— Ttk
AKI OB 2.69 fi5 L HE LTS 7,

3) itk (ICU 3 2\ Mdwibk)

FE T % 2 1 DK 300 N % 3 7o B it e
Hif 1] X B ZEWF 928 T FAii$% © MAP = 65 mmHg
15 43 LAk %9 18%. MAP = 70 mmHg 30 4321 |
1 25% O H FE THRIM E 2 R 72 7 AKIL & DR
HEAHE SN TEY Y, WRORILEX B S
NTndEnS5HEELH S 7,

4) R OKINEIZBI 35 consensus statement

perioperative quality initiative (POQI) 7 —3 > 7"/
J—Th 5 O ST OEIE 12 B$ 5 Statement™”
TIE. ARRG. A, AR oM A BE O BB
Tk <, MidT B4R RINEHESFIZ DS AL
TW5, iBIFERL L (ICU 23w ii)s) &z o
NWTHRIRELTVD,

5) f1K 3 % SCiik

L2 L Z < £ Br ] Anaesth [2 383 S L7z i
SC AR, SRR S E & 4% AKL I B3 % 45 B
BN —BRTIIVARVWrER LTINS, &
HDHIX 26 Midk. 3 AN E&EFATAER, 2015
E SO 5 AER]L i RIME ORFRIZE S 722> T
W5 i AKT OB IZEML T b Z &
BHE LD TH S, 5AERICHmREIZI®RD L.
M PSRRI L Cnd 2 HR LT

* KRB 2R A B R I JE R AR AR 2 i S R - 4R PR IR s
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Duration of MAP < 65 mmHg Odds ratio (95% Cl)
Before incision —e— 1.04 (1.01-1.07)
After incision e 1.03 (1.00-1.05)
Total e 1.05 (1.02-1.07)

AUC of MAP < 65 mmHg
Before incision —e— 1.02 (1.01-1.04)
After incision —a— 1.02 (1.00-1.04)
Total —e— 1.03 (1.02-1.05)

1 1 1
0.95 1 1.05 1.1

1 AT (2 S EE%. FHARIE) OBMLE & k2 EBEE Y & YSIA)

Probability of Acute Kidney Injury

o
| I I I I
0 20 40 80 80 100
Time (minutes)

—— MAP < 55 mmHg — MAP 55 to 59 mmHg —— MAP 60 to 64 mmHg

—— MAP 65 to 69 mmHg ——— MAP 70 to 74 mmHg

o
=
1
£
)
[ =
k=
4
8
RS
B
=
3
8
o 8-
o

3

T T T T T T
30 40 50 60 70 80

Lowest Mean Arterial Pressure (mmHg)

2 iR TP OELE & HREBEE MY £ Y3IA)
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Ti72E, 20X RG5ETORREEETD
X ORMERHDDTH A 90, FHIUX ML
MLE DOREHER R EFE, TR & bR 2 ARIILE DR
i, RMTEOEBEFEDLETHAHTHLED L
iz bbb, Fidize T, ficofREmE R
TR D LB EIND, BIEO RSB
BT A EBEN T =2 =037, #EHIT S L
BNEWNS HiIgoXxptExH6N5 (K3), AKI
DR ICESN T —NHhELEX L
. AKI OFRIERT. SHBNERE=X — 2O
TRIZEEHET 5,

I I & 2 B oD M2 1. & SRR S

AKI BIE O BIXBEHMBEREZD EOKR T TH
%Y, BBUEIZZE ORRRERNIC X Y EM - K
FRFITHA 0 LT VIRBIC S Do RN Tl
BB 1T A MG A < MR AR, @
AAIE AR A & i A4 Ik~ @ shunting 23788 5
. Zu— UL MRS TS LB x b dIk
MThH, MUMEBIXREE Z > T2 W REEA
RIS N T WD, BEREMI R - CIRARILE D> & Bl
5ED L E % b b autoregulation D R ERIZIN &
Y b L S, BB X poorly autoregulated
ThHhHEINTND, S SITSHMHORRME S L
T A B BRI VB L7 1 2 > LW AR &
WRFRE: T2 OREIZES Z & 7, MR
autoregulation IZ & A 5.2 5 Z L b I T
W5,

GROTMEL F L

AKI FIERT T 5 BIBIE O R % I
oK) U FTDHZ L, AKI OFEBRE B O RE
BRI B L 2 S, BUERABIY HLA
TWB PR R 70 FE R 2 1 DS BB Dk 7%
IEDIERERRE=F —L72 Y AKIEH DT
Sy IRy I ARTD EEZTWD, RfEE
SEFFGEIED ) T 0 & A DTHRe 722 5 242
B4 2 Z LT, HYRBTREORER, R ERE
ANHORNR ST LEZ D,

FR-ZED

b
(MAHE-MmE)

3 AKI OfEREEIL black box

3CHR
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2012; 2.

2) Jor O, Maca J, Koutna J, et al: Hypotension after in-
duction of general anesthesia: Occurrence, risk fac-
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4) Gregory A, Stapelfeldt WH, Khanna AK, et al: In-
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Analg 2021; 132: 1654-65.

5) Walsh M, Devereaux PJ, Garg AX, et al: Relation-
ship between intraoperative mean arterial pressure
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thesiology 2013; 119: 507-15.

6) Wijnberge M, Schenk J, Bulle E, et al: Association
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morbidity and mortality: Systematic review and
meta-analysis. B]S Open 2021; 5: zraa018.

7) Turan A, Chang C, Cohen B, et al: Incidence, se-
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tions after abdominal surgery: A prospective blind-
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550-9.

8) Khanna AK, Shaw AD, Stapelfeldt WH, et al: Post-
operative hypotension and adverse clinical out-
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sion, after noncardiac surgery. Anesth Analg 2021;
132: 1410-20.

9) Michard F, Scheeren TWL, Saugel B: A glimpse
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10) Sessler DI, Bloomstone JA, Aronson S, et al:
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ment on intraoperative blood pressure, risk and
outcomes for elective surgery. Br ] Anaesth 2019;
122: 563-74.

11) Chiu C, Fong N, Lazzareschi D, et al: Fluids, vaso-
pressors, and acute kidney injury after major ab-
dominal surgery between 2015 and 2019: A multi-
centre retrospective analysis. Br ] Anaesth 2022;
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12) Lankadeva YR, May CN, Bellomo R, et al: Role of
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kidney injury: a narrative review. Br ] Anaesth in sheep. Br ] Anaesth 2019; 122: 342-9.
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13) Iguchi N, Kosaka J, Booth LC, et al: Renal perfu- www.med.osaka-u.ac.jp/pub/anes/www/html/upo2/

sion, oxygenation, and sympathetic nerve activity index.html >

during volatile or intravenous general anaesthesia



12

EHEME H44% H15 (2023)

W43 HER - ISR S VAR Y Y AT 1T B IEBRFAL

3. HAELAZITHY 2 B iG

A N F#® ORI

BHHEL T A mohThikba A b
&9 N LR E TN D OB RAMEOA 2SR
ThD. BENETHITE~ 10% RIE KK E L
T <o EARREE UTHER] S OBERE - SHAREREDS
L VIETF LB O TRERERT LSS VY,
ZOl, Wiz L. XA LY —7NiE
APl & 4R VR LR # 2R D & L ASEIK
shd.

WREHLE S K ORI 8t

DARZEORRE L L TZOM 5 -1, @ 5 - I,
QL AZET D, Zh b OFERITEANID
PRI T B2 P, T8 DA AS B
b,
l)ﬂiﬁo S IiiL

VP SR T 7 R VS 0 Bl B L 5 A D 7k

E#L%L Jili B33 & OVl N o 7k o3 e iz

X v fifao ke S FE AR, v b

EUar 757 v AMETFIC L D KRS 3 MLE,

MR R O A, CO, IR E X T n?

PR RAS SN e Ao
< WL U T2 Bl i ek U Rp R R R b el & 0

RS2 Z LIFEEREBFEEDO D LR D,

oo B

JRIER R E SRR I B L Tl kB2 2 L
TWREE E TR, 7 IRE RO R AR
TH V. BHENCAREE 5B LAE S, PRI IRFE D
wERZR, b L ITEGREE 2RO D H5A1X
SRS 2R TR E TN,

- IMAEPRSRFIT M P A6 2 1E 5 Z & CLOHl.
BAMMIRIRIZ L DR THRE DB IEL 2 X D
ZENRTED, 272 LEE OO NER T
WHRIMLERSY 3y 7 X d VA7 0835 Y HE
BRE=ZY T HRLELTE Y,

2) 5 -1
© R 72 SR AR ORI K 0 L eI
RIZTTIEeL, Bz 280 - Aoird
OFEFR L U THIEER ML RSB35k
(slow pathway) &. A JEAHREHI L C Heis v Sod
VT RN O Ff IR 0L e o 2 A U LR O FF-53 A7 23
12 U % % (fast-pathway) 3 5 7

< DT 3T KD N REIREE O RN =5 i
JEHS 2T BRI & 2 i i I T&E 5 HIET
B YRR AN TH S (B 1)Y,

- FUREIL, PIRED D W BE TR W TR
5 SO RHAREER L D B 7o L IR G0
WBETH D, DMEIEMRELIIEZA — 7 RRA

fii > o I D 5T 4 A5 ifn o EF 4 A o 1
. — s - . TXEIRZR * Proportional pulse pressure
EEFCHE D © ZRFUERERE (sBP-dBP) / sBP < 0.25

X1

DI O—ZFAU-mITENRE
transtricuspid pressure gradient (TRPG)

. Eé,;.LHjE%EFB#FEITF*"{

HEwTa D H & 0 3T

EET il (& ERLR)

R R A A B T e R

SHIRAERE, 2 MR AP AR -
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BIEN DR, BARMECESE TONa 1

WS RIE SN D Z & T|RYiMEEEC D720k

%Eﬁﬁﬁ@%%ﬁi\gfhé Vo FRFEBE
AlX. BRANERSEN 2 s 5.

3) ﬁAL\?BHj (LOS, low output syndrome)
< AR H 2R R CHRLER DR 5 T & i o B3
mfEE 2 DWRBICHD & PRAED TR
B E7es, staSE o hEE 2 fl USEmia T
T 0 N RO EITIEZ M A I HETT D i
IZHEBRA AR BR O 2 E g T _RETH D,

- BROEE O I1Z B U Tl Nohria-Stevenson 733
T cold DFF L ¥ R0 FREAR T 25 D i R AE IR %
RO DLE, TR LR (LVOTO-VTI
= 14 £2030MRE = 2.2 L/min/m®) 28 555
BITHRAT 2 O, Bk 1 ~ 2 KRR o
ke Tl AR s DR B A A 720 IR %
79,

- BB IS ER DA FEUE & U ClE, g
Wik a2 1T > TH ORI ENF 5 (Il
1 £ < 90 mmHg ¥ 72 1% ¥ ¥ 1l JE < 65
mmHg) . QFEHFE O RE2RD 5 (: Ak
fii > 2 mmol/L) & NETF b b,

- BERNE IR U EOREEEMNS
O, BEMICREZ I ERE L~ BN 7
il 2 PRl L7220 SR IRT 5 2 L EHE
THdH(E2)"Y,

BRI B 5 kDO—F7

DR AREZ BTSRRI AR LTIk,
BEFEFTIND D RE, 731 2T KD TEB) ]

IABP
B

Emax
/

Pressure

.
N
N
N
N
N
N
Nogo

F- 3
‘m

Pressure

IMPELLA

(RIS L O ST S, DA UGE LAETT
B LT HRA Zeilas bt 3 & 73 5 (PICS, post
intensive care syndrome) ¥, FElo “lkDO—F D
HEL. BET TN A%’% PRI 2 AERE H
BOEREREDORIFT U M MTKEREEE
ZADTCOEERRA VN2 D,

DEAE
- FARFAMENEERETH Y, Bk &
WERE R, 4B R AR DR, KA
e L, Bl L IZXBIEN D, @iGEPE &K
WEEIMED 2 DD X A 7T is . BPMET 2
FEBENFE RIS 7,

« HAEI TIIARSEEZ X2 L, RIEITTA DR
M, RIS IR & A du B & 72 %,
ZOTORMRIERaY hu— L 28Dk
BRI X 2 F — A T ORI R A LS & 72
b. RRKOEBHEIT LSS REEOUGE, IR EEE
DY RERLVEFEDHMEFF TH D2, OARIHHEE
DRk R & 72 255 ITIT T LD A%
ZET5 Y,

Z)AL\WUAE")?‘—‘/B v
AL TITREENRIC X 2 Bk - Kt

TaAYT 4 va =y RREMERRE. DU &

XU & LB T ZEE ICU-AW, ICU acquired

weakness) 205 Y 27 3gEn 7,

M LR BHEE - RIS LT iR, 1fT
BReOEbizER LRSS (B3). OICU-AW O
PR, @ 48 RERTLLN O E 2 U ~NE Y 5 —
va vy OFEE, @BEHIFERS ADL OHLK%TT 5
ZERMEEShTWS (F4)9",

V-A ECMO

Emax
’

Pressure

Volume
TR R BIES
AHE KBRS KEDARF M1 TR
iR i i R
. FA— ) IR .
EE A B R EAA RIBEAER
KEIAREST B IREE
N Ep EERME AR A
2 KEAREE VSD. HOCM KBRS
BEEE Mt BERE

2 HHAHBNEERORR (X Y & Y RESIA)
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1. BEIBLURNICBTA2EEERDEE 1. NYHAIDMSRERDFEIVE
2. AEEFOEF-IIFEMEDIELDEE D 2. BELEMIZHEITSBERIERIBE. (AE2kgtE N0
3. FEEDHSEAEFIRIE . (EIETEAS) 3. PEEOEERHERERE
4. BEFEOAEERHRIESR 4. MAHENMEFSNDEIVFO—ILFER®D
5. MATHEEEOREELLSAVFA—LFED FEARIE, SRR T 2R

FEAR 5. BEEEIAYY
6. EHHEDLEHE, DIEE, DHIEL 6. BHICKIBEEIKRDEL

~

RMEEHREBE IR
8. EBEENFEANRRELDIFDIENIDEKE
(Disection, AAE, sever HTN, 2B 5] LA D VTE)

3 DAREEETEFEENZR LA DHE - FERCTH Y & U ERE)

STEP 0 1 3 4 5

2FEFFEAR

fhEHROM

~NYRTvT
\ 30ELLE
g Seat Position
ity BE AT
R
HEF

. EMS )3
EE) EMS )L R—ILEY
ADL BR

M4 HRICHTLREHERTOT S LEEERR)

ROM : B mIEnisi 3 fE.

3) KPRk

DAL BETIEILY O RN X—FHEII N
el bz, WEET DR A RERPRMEIz kv =
FNX—DRHFERHD Lo vk & 72 5. Atk
WICIEZ T RaE T 29 BRI
TWETZLET., HF o7 BAETUE L “EIRME
PN aR=7"izleb V) A7 BEn Y,
FEFHEIIFMER RN ILEEEA L. &
OB NEEIIR ZE SN ERBKAITH S,
MATBENRE 23228 L TV 48 e[ LLN 12 B G
THZ LRI TNSE Y,

SCHR
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3) El Zfiﬂﬁiﬂ"%? [ BRODARZERERMT A KT
DV - BB A KT A 2 (2017

EMS : EEKEE. T).T . Ry FEgEEIT/LT

ETLRT ) . 2022 4E4 A 1 H % % . < httpsy/
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4. BRI & BRI P
~ KRASTRBRBIINT K 2 545 ke LB 1 ik mg ~

B ¥ c

XL

BUEEE S 3 v 7 BESCOET M % EEE DR
hifiE 2B 2 EEREITB W T, JEFAZRMEILE
J2 1. (NOMI, non-occlusive mesenteric ischemia) %
Rk T HHERMIZ. FTEAHTIERNDO—DT
Ho VP, EREBFICBIT DRI RAIE
HRATHY . B TICBOWTIZZFORMmIZE S
IR L 72D, T8 R MU R = 72 R A
< — H — IR BRI 72 5 MR ORI E A 72N 2
L. EEE CTIZRNTSD 20 ~ 30% DEET
BIE kT 2 & VLB OBNITEN Y, &
WHELEDIRNER>TNWD, D%V, BEE
ML DOFEIE 2 WA BRI T2 DS P H el i 3
A g e

IBERRONBHEEE L TORMMEER

A5 12 i R DR 20 ~ 30% DI AR
INDHMB, PFERIMEERDL AR IR ET
% LB E~DIMLTRZ WA S H. HK - O - il
DIEAHERHZ LB R~ T B Y,
Z O ST, BHFEDOWDW D KME
BROGERRE EDICELE LD, 20D,
BE IR f2 & (mottled skin) @ 5 4 <> capillary refill
time (CRT). ZL TV AFF L A—& THlIE S
15 perfusion index <° pulse-amplitude index 5
W BB OB L L. Z0UGER
X OMEFE &2 HER & U e IR BRE BEDS G 48 I L oD 7
i « ICHITHD EE2bND Y, D%k,
8 K I 64 2 IR BRAE B & 0% BRI DA%
DIAHEHOIEER T A —X Tz, “KMIEER
ZHIEUEIELT 572 L TH D,

RIEROBEZHIE LIc/r A

WeliEtk > = v 7 BFICB TR, BRI &
OB S TWIRWAS, RIEFEE (CRT) O
SRR & LT oiliR A3, FLRIEZfERE L L
TEIRAE & 0 b PR & T D ATREIE S RIR

[N

o

EhTn3 7, i, LIEFRREFICRITS
5% B I P B (8 L VAR 121k, Y22 Bk
JE& &bl RN IEBR AR T _&E L SN T
W3 Y, L., RSB A% 5 LIiEFI~ O
B0 AR LT an ¥, i) 2
T, OVBERE AN ZE S W2 TG BRAEB S 545 D
PREREBL 21T o T 4T S ) B TR MG ER A 223 R
T57, ZOLHIRRM N TR TEDLDh,
2 ELRIBIRALTDO /AT RLF Y von
V7L EOMAE P 5. RO -
FIERNBETH S 5, 7287 HAEMEN), S
PHZ“GEBMTIER W 2256 Th 5, B iE
va v OAIIE. BHAEAT A, RV R
N33 VRS A W OB RICHFHATH
L ERMEENTVS DY, E, LETHi%
B RIS AT E B0 B IR ] D N 10 it 2 2
L7 ERNZ BN T, itz i H & oo I ISt %
BEFDHZ BB D. DX IREHTIE. /NGRS
JEE I a5 0 i A8 e L 2 SR Y9 & U Ve IO e
Vav I EHBELTHDIREMERD D7, &
i 3 o B R 2 WIRE U CRIR DA A 2175 Z
L, JRREMGEED T DITIZHEN S Lt Y,
ARMWIGBRA 2T, SN R 5 S5 LT
WD Z ERFNBENTWD, FE R M: 45 PN I )i e
AR L TWDEE I, ME N Rl ok
HELHRFL he REY 2 ) VEKFIRT VF b
BV EHIOR G SRET S T, KRR 4
DORNZ LIz v, AEY) 72286 - SRS
RFREHICE - THEEZRI SN EOEER
THLERD D,

HEINE L

AWMEERIEH K ETRBERETH Y. IHEIEER
TIPTS5 LIRS 7220, BRREIGIC
BT, RIEEERIZNE L d OO kL -
BEBE L oW SN DERIS. TR - OB Ak
TIEE ORMIEBEALIT D SIS I B 2R &
RVER S FEET D, T8 - Bk &GS TR

* RIRR 2R AR 5 B 5 A0 5 R SR RL BRI A h VR a2 20 B
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WZxF9 B a2 Fr B e tse. EIARBEILZEIC
X VR OMFICAE B2 E T TNWD Z &%)
JRIND S Lit7en,

HIE BB IR DI BRI OBRHTIER 1T L
Vo KIEEBRASOEMITINA., PR, B
R NS A= — o — Mg A&, L
PEBR 2 FEAN - HERE L. FedkiTxdins (RRIZ 2 Wil
DT OBRBAE NN ERIGEE LD D) THZ L
MEFREIIERkD 55,

E Rt0)

g2 W S RIERE O P RUEDTZDIC
F. R Z WAL SN EE TH D,
—MRIVRIEBR ST A — X OILE, OHIEL O
BAEICA. “BHEERORIETH 5 KM
BT RNCHIE, 2 L CEIEIES D2 &5 1B
MR I O FEAE 2 B 1L U P Bk I e e il 2 4
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g 72 Lo
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RYBRRIY Y BIAL FFEFELEY a vy 72TVICEIT 5
I35 BUHA SE D O L R PR b
it W UM Om OB BT O B O£T
/A N /S — SR 1 N R < B i o
SR S I VI LR T I . W 23 N
%) # & 1E 2 HR & L 2 early goal-directed therapy

WUMAE Y S 3 > 7 12X M BUHESE O {8 H A3 A ZH
Th DN, DGR IC 5 % DB IC >N T
SEEINTE ST, HROIFRE I A2 HELd
BTDITIES SR D ERIIERPBETH D, A
WM2ETIX. RUBRRY YT A K LPS) sk
va vy ZEF TR D IMEREROERIZ O
T, PEERVATERG 2 0 U o0 A4S BE S5 b %
WEBMNITHE Lz, LPSIZTY a v 7 25HEL
E—ZARIN=6)I1c/ VT KLFU > (NA)
LRV TFL TV (AVP) 85 U, AT E) e & i hT
L7z. LPS Be5- Tk, ARMEERIMLATRAC N 23 344
LR BRIMIESH R STz, NA, AVP & izl
BIRDT LA 2D 2, NA CldA 26 B Lk &
LOHERE D LR DD Tz, OIS TR IR R
RO BERFGZ e & U, vAiEREILIC
DI D

e

FERGEIT K 2 2B D 8 It DR 1T NE
B2 S IUEM: > 3 » 71227235, KT
BWT, BUMAEDRENAETHIL 18% LKL T
WAHM, IRIEDFEREREI &, ZhicES 3T
BomWmmAHEShTns Y, WifEtkEy 3 v 2
DBEHA KT A TEERET SN TR Y KIAEIC
ST DR KRR RE, s &bz 3 v J kR
DD DOIEBRELENEETHDZ ENRINT
W5, WIMIEMEY 3 v 7 Tl B 72 40 SO 2
A U I rhER SR NO 25 o B HLAR Y E A3 N L.
PRIME OIERR & M 2B M D TTHED & R A 5
HWABERENE Y, Eio. BUILIED 40% T sepsis
induced myocardial dysfunction (SIMD) & Xi¥h 5
DEREREE DA DG S TWS ¥ Y, M
JEME Y 3 > 7 OFBREEITIB W TIE. Rivers 51T
X0 B o KSR & FESIC X DRk E R

(EGDT) 71 h 3 L3208 - ik Eh Tk,
%7z, Macdonald 5iXF¥IM)E 65 ~ 70 mmHg %
MERET D 7o 80 O FIAF ESE O NI ERTE O WA
HEETHVHATHD LHELTWVS Y, Asfar
5% HESESI)E 65 ~ 70 mmHg D& H & 80 ~
85 mmHg DEFITB VT PRITHEREIZR WV
AL 1Bk LT 2 A D BUENE S = v 7 BT
B CEE ML H il A3 80 ~ 85 mmHg #f D F
NERBEIEOMHENKR N L EHRELTNWD
D, RSN RPEIREIRTE F U ADERIC
IVEHRENTHDER, WTFhoBET LI Y X
AZRNTHIMEIFEEREHIEETH D,
ME X AR &SRO TH Y. Zh b
MFE P B BEFE (AR & AP i M AE 4
e L AIEBRIMERAKRE <DL 5 Y, Bl
v a v 7 RBIOZEOBRERIT, 2N 5 IMERE
BEENREDOX S ITBbT D0 2HlET 5 Z L.
IR EHRECHRE BT TH 5, TRET
DOIERER X OHEMFZRIc X v Bl iE ks 3 » 2
BIRNOMATBRRZEILIZEL RIS TWVWD
P31 B B A O A AR & AT R R
MR 53 0 B BRI el Lz i 1372 s
AR OHPNZ, WIEYES 3 v 7 0iRER O
M EZEAb 2 LA O ERPIRGEEIZ X Y H ST
5ZLThD, WIIENY 3 v 7 BEOBIRIT I
WMz T, MENERTHD /LT KLFY v
(NA) XY 7Ly (AVP) VWS N S, #E
DLHERD B, NA & AVP XM I B 5 Z A4
RFDEBIEER R D Y, [ U RE RS
FEGATH > Th, DIMUERHECA ) 5B ML
OFEAITNH TR D LKA T, MfTERE
OBEFIRAEITIT TR & 23R8 U 7o — A LA B -
EF MW, E— 271 KO lipopolysaccharide
(LPS) #FMEY 3 v 7 BEFNITBWT, &I
HTHDNA L AVP OXMIEREEFHEZICH 2 5

* ENLARBRERIIE o & — G BRE) AR A
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B RRGEE LTz,
ik
1) BT

AWFZEIX E LG BRER R AT Ie & o X — B S BRATE
RHEEERORRBERCHES N E—7 1
R6TH (94 +03kg, A3, AA3H) #F7
RT—1F MY T A 25mgkg) HLLIFERY FA
NEZ—NF hY 74 (20 mg/kg) THIF L. i
BA Y TN 15~ 2.0% CHFHRR T2 L &
Hiz, X7 v =17 A (0.8 mgh) ZFrtiE Lk,
FiO, 0.5, #i&if& 120 ~ 150 ml *+ min kg TAL
MERERE AT 9 Z LT, RED Y FRE DSk
BREZHFFTD X 9ICERE LTz, BENLBLE
K zfldk L. ME b BB ThRg. il HE &
Ol E) IR 12 ffi A U 7z Fluid-filled 7 7 — 5 )L %,
JE N Z Yy AT 2 —H%— (DX-300, H A KE,
Japan) IZHE L. 0L (RAP) B X OV ELFE)IL
(LAP). MiEhiRIE (PAP) ZHIE Lz, AT RENR
[T 7 v — 7 1 — 7 (10PSB, Transonic %
USA) ¥ & L. 7 v — X2 — & — (TS420,
Transonic #:%2 , USA) T & (CO) #HIE L
Teo El2. VY —H&Z HF—F 0 (SPR-350,
Millar #£%¢ , USA) %72 KEREIAR, ZESHEIAR &LV
AL. IF—FVmic TELEE IVP)., EfT
KERIE (AP) ZHIE Uiz, Bl EDOSEEREER.
BHEHH S ZET 5 E T30 LR L.
T AEMEBREONEREKST TH DHLPS
(Lipopolysaccharides from Escherichia coli 055:B5,
Sigma-Aldrich #£#) % 2 mg/kg KAEENkK = A > M
LG U, LPS #5654, IfilEAS 60 mmHg ELF
IT72 B 7R WRREE 1T AR B A3 K O £ % R ET L
BURMNEET % 2 ReE R & 0 SEH1#5- 525k % Br bk
L7z, LPS #5472 552504 174 £ Ttz k
FLIATEIRE T — &2 ZE Uie, BUMEM:Y = > &
WHEDANWLNDMENERE LT, NA(/ VT
KLV >4k , alfresa, Japan) & AVP (¥ kL
¥ U ESHIR 20, Pfizer, Japan) 2 U7z, HANX.
FHRBEEIRICHEA Utz 8Fr & — R ITHFEA R H
7—7 ) GF IR 7 —T V) AL, VU v
VIRY 7T 10 Rl OFR R 5 2 T o T,
2) 7ua haj

LPS #: 5 2 Wil f: & 0 A B 5-F25r 2 Bllh L
7z. NA % 0.3 pg/kg/min % L < 1X AVP % 0.04 U/
min ZE1 10 75 L. fTEEoz bz
FiEk L7z, 2 AIH 2853 5B0Ti%. 15 0L B
Fa 222 i, & IMfT B RIS et #& 538/ o
Baseline R L RO L2 0. 5 L RZ@ELL
ez LaMER LTz, NA & AVP OfEIHIZZ > &
KNITHRE L. 2R ORGEBRE,. 51155
FEfE LILfTEI B2 L e X ¥ LT, NAD 10
S L BIE K< AVP @ 10 43R G52 4 BT

1o Tz (VR R OMGE) .
3) O R E D BRI HRFE

Al ORGE TIXOERE & U T & 28I
P, MEHRE L U CRINEIT & A0 IR ER ik
AR LTz,

@ 1%k (HR, heart rate)

MEKE XLV 1048720 O (AL
bpm) ZHH L7z,

@R (B, end-systolic elastance)

E. XM ITRAE LZawn e BRI 2 2 315
EThD Y. APFRIBNTELIF. Frlkoid
Y. JERARIR B ICR T D ERMERARFE — 2
LVP (Pmax) & ZESEIGHEARE (Pes). —BLLAH
BV EvHEHLE DY,

E., = (Pmax — Pes)/SV

Z 2 TPes T FEH AP TIERLL Y. SViX CO
CHR2HRH L, £72 Pmax X EZE LT 8F
BHZBIT 2~ EDELRERE LI VL ND
LOICEH LT,

PEAR ARIHE (EDP) R > B 2600 S — IR ko0 5%
KA (Max + dP/dt) R E TOUFE O L =T
&L EEEE— RS e/ MiE (Min — dP/dt) RS
5 EDP & T R L 721G E TOHRADZE L
FBIEELFOY A Y ahIR~E B L., B a b,
c&kdr

A
LVP(t) =05 X a X (1 —cos(b X t + ¢)) + EDP

¥ a, b, cITTE

£ 537z a ZHvy, Pmax = a + EDP %* 5 Pmax
RO, RBELEIEWEIUFRILDOIZ 5 D&
MBHDTD, YA WITGEEIT DB BUEE o
F—RIZ 2 {EORELASITE LT,

QB M &Pt (SVR, systemic vascular resistance)

SVR = (SF#) AP — ¥ RAP) / 3FE¥) CO L W &
H L7z,

@F GBI & (SBY, stressed blood volume)

A N OWBPIEER IR L v, At E
RO EREHRAR & B RS TR AR OFE BRI & LT
TSNS, B SIXIEER A A O BTGB, Ao,
WAEBRD 4 DDA R— K X v M, FlkiE
T & A A EERRIT X o THRBR O Al 5
BT D —RALTE B P 7 L 2 EE L
R B SRR A L Y, — AL TE B
BETMTBWT, BrlRETIX RAP & LAP OB
BLLTEIN, KRB THRERILKE XN
ORTHINTS Z LRHRETH D ¥,

SBV = (CO (ml *min '-kg ') + 19.61 X % 1
RAP + 3.49 X £ LAP) X 0.129
4) F—¥ 180

&7 Fu JE IR EIELEE, 200 Hz 127 Y
& v 25 2 L (PowerLab 16/30, AD Instruments,
Australia) , N— K7 ¢ A7 Eizidsk LN 217 -
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oo IEB L OLHHEOT — X 1% LPS 85157
B L ORI EFAEFE A, SRR G- AT L O 5%
THERTOZE LTz 10 BRI E¥ME LTz,
5) frat b

JoNleT—&i%, FHH R TRR
L7z BT OWTHEGH#ENTY 7 N EZR %/
L7, EZRIZRB LU R a~x X —O#Ee 21k
UMY 7 by 27 TH 5 Y, o
A SR B oM, L IFEIEEZRD
Wilcoxon 75 - EA7 FERE TREFHIEMNT 21T - T2
% 72, NA + AVP @ 8 F %) & 1 Friedman ¥
(Baseline, NA 3 X O'NA + AVP O Hlg) 217 -
2o BERABIEORFIZONWTIEIN=4THDZ
L5, post hoc B IZ T T/ LNz RT
DI E Uiz, BitkEIIZOWTIEP < 0.05 &2 #
FHRRICE R E LTz,

R

1) LPS Iz X % A7 8hHe4s b

LPS 2 mg/kg $5-% OREMIMITE B2 L 2 K
1A ITRT, #5430 2 F Tk, AuliZzMER X
O BOK T 23D, MOEFETE2ME-T
Wiz, 1B iz LPS # 5.1 & £ 5-% O Il 178 &

EOIEREDELE R, LPSIZ XLV AP I3 H
FIT/E R L7z (LPS | 93 + 14 vs. LPS # 62 + 10
mmHg, P < 0.05), % 7. LAP (LPSHj 7.1 =24
vs. LPS % 5.7 = 2.4 mmHg, P < 0.05). RAP (LPS
Aif 3.7 = 1.5 vs. LPS # 3.4 = 1.4 mmHg, P <
0.05) 3 X T”°CO (LPS #if 1.4 = 0.4 vs. LPS # 1.1
+ 0.3 L/min, P < 0.05) A RITE T Lz, L
¥ (LPS ®if 121 + 15 vs. LPS 4 119 + 16 bpm,
N.S). E. i3%1t72h - 7= (LPS i 22 = 8 vs. LPS
% 24 = 7mmHg/ml, N.S) ., [ll5& 85 MEIC OV TiE,
SVR (LPS #ij 70 = 23 vs. LPS # 56 = 12 mmHg -
min/L, P < 0.05). SBV (LPS i 31 = 5 vs. LPS %
26 £ 4 ml/kg, P < 0.05) & HITHEITE T Lz,
2)LPS R a vy 7 EFNIZBIT B NA L

AVP D0 S BB i

LPS # 51413 #4711z SBV DIE T2 & % Z
E B, ERIZ E W SBY 2R L, MEHER 217 -
72o NA & AVP O£ 523017 E) 8 & &Rk
FIETHBAZRK 2 LR 1R, OHEIZNA T
IXHEEITHEIN U225, AVP TiZB &7 b %
RO o (NA D #5017 121 = 19 vs. 5%
124 = 19 bpm, P < 0.05; AVP: #£¢ 5 ij 125 + 13
vs. #2554 124 + 12 bpm, N.S, ® 2C), E. 1% NA

(A) N (B)
LPS#& &5
200 + HR (bpm) RAP (mmHg) Ees (mmHg/ml)
(bpm) 160 10 40 °
0 *
(m'?\nl:g) N0 0 0
Baseline LPS Baseline LPS Baseline LPS
0
2
CcO AP (mmHg) LAP (mmHg) SVR (mmHg - min/L)
(L/min) T oo —e0 16 120 o
0 . * *
5 80 8 2 60 { ]
RAP o o
(mmHg) 0 0 0
0 B LPS Baseline LPS Baseline LPS
10
LAP L'“M
(mmHg) CO (Umin) PAP (mmHg) SBYV (miikg)
0 2 . 30 50
20 - o o) *
PAP s it otk 1] |0 5] ge=——ga 2
(mmHg) | 19
0 T T » 0 0 0
< > Baselin LPS Baseline LPS Baseline LPS
30 min

1 LPS#HEICLKBE—FILRDOMITEIEE
(A) LPS (2mg/kg) ZE5ICX2MITENRERRIIEZILORET—H,
(B) LPS x5 &k 2MTEHENEIL, FHEEZES S 7 TRF.

*P < 0.05 vs. Baseline. N = 6

LPS, YRR B v hS4 F; HR, D3EE; AR $IiR/E ; CO, L E ; RAR BEXE ; LAB £EE;
PAP, i Z1fR/E ; Ees, end-systolic elastance; SVR, A& ; SBY, AN BEIRIRE .,
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(A) +NA

+—>
3 min

(B) +AVP

3 min

2 E—JILRIZEITSLPS %5 2 %0 NA &£ AVP OMmTEREERAD

(A) NABSIZKSMTEIREELDHER—BHI,
(B) AVP Bk 2 miTHIREZ LD RE—H,
* P < 0.05 vs. Baseline. N = 6

NA, /L7 KLFH1 2 ; AVB/AY TL I HR, iIMAS; AR BIRIE ; CO, MEHE ; RAPEEE ; LAR £
EE ; PAR ffiEARE ; LVE Z£:DEE ; Ee, end-systolic elastance; SVR, #A1M&1&$1 ; SBY, ASEERIMEE.

THZEIZ ES L. AVP TIZH SR Eb 23
otz (NA - #5007 30 = 11 vs. #2154 33 =
11 mmHg/ml, P < 0.05; AVP : 55 30 + 11 vs.
5 1% 29 + 10 mmHg/ml, N.S, X 2D), SVR %
NA. AVP & bz HREICHEM L7z (NA @ #5507 48
+ 20 vs. 54 57 = 26 mmHg * min/L, P < 0.05;
AVP : $:5Ri 49 = 15 vs. # 54 55 += 15 mmHg -
min/L, P < 0.05), 7. AWFFIZEITF S SVR D
LI NA & AVP CTRIFEETH -7z (NA 19 =
11 vs. AVP 14 + 7%, N.S, ® 2E). SBVIiZNA T
3N U AVP T 50328 b 2588 72 - Tz (NA:
# 51 36 = 14 vs. % 51 39 £ 16 ml/kg, P <
0.05; AVP : #5532 + 13 vs. ¥ 5:4% 32 + 13 mV/
kg, N.S, & 2F),

3BLUVRLIZNAICAVP # Bl L2854
D A FNZDONTOIATEIREOZ AL (B 3A) &Ml
BREICRIETER 2R3 (PAP 2B W T 4 4
DB 1IFINMEARRDZDITN =3), KEER
DOHEFI G5B OFPHIZB W T, AVP @I 5z

K IED EFIZRER TH -7 (AVP #5451 78
+ 12 vs. AVP # 54 80 = 13 mmHg, N.S, & 1),
F o, OMIE R B R &[RRI AVP $2
542 T SVR OFZDHINENT BN Uz (Be5-ai © 54
+ 25 vs. NA : 60 + 30 vs. NA + AVP : 66 + 31
mmHg * min/L, P = 0.018, X 3B).
3) D MEEFEIZ B3 5 NA & AVP DR
41Z NA & AVP O F O Ath D 0 I8 Hi e~
P8 % 7%, Max + dP/dt iZ NA Tl =8
L7223, AVP TIIAZETH - Tz (NA: #5157 2,475
+ 442 vs. P54 3,696 = 604 mmHg/s, P < 0.05;
AVP : ¥ 57i 2,563 + 354 vs. #¢5:4% 2,527 + 396
mmHg/s, N.S, B 4A), ZHUI/AEE E.,, OEILITT
JGE LR WK TH -z, 0 hEERE 2 23 Min
-dP/dt 1%, (NA : #5707 — 1,320 = 277 vs. £ 5
#% — 2,076 = 486 mmHg/s, P < 0.05; AVP : &5
i — 1,361 =134 vs. % 5 % — 1,459 = 195
mmHg/s, N.S, & 4B) Th - 7z, [fill&#EHT (PVR)
ICBWTIZPAP B2 Bl ERR ERYN=4T



EBRIAE o5 448 15 (2023)

SVR

(mmHg - min/L)

(%)

SVRZ L3

1'

NA

Baseline

60 -

(]

(e]

AVP

40 1

20 +

Baseline

NA

—]
((¢9]

D 00

Baseline

NA

AVP

AVP

2 X

o0

o—

-

Baseline

30
15 1
0

NA

S

Baseline
*

AVP

Baseline

NA

Baseline

*

NA

AVP

AVP

2 E—YJIILRIZEITSLPS &5 2 BfE% D NA & AVP OITEIEE/ER@
(C) (D) NA, AVP O BEEESS M (HR, Ee) ~DERA (LB EELE (TE) . FHEIFES S TR,
(E) (F) NA.AVP O IE41E (SVR, SBV) ~DEA (LE) &ZEE (TE) ., FHHEIFES S TR,
* P < 0.05 vs. Baseline. N = 6
NA, /L7 KLF U2 AVB/NY T LI Y HR, 188 ; AR BIBRIE ; CO, DMEHE ; RABRERE ; LAB &
BT ; PAR &R E ; LVE £ 1L =X ; Ee, end-systolic elastance; SVR, 2N &1 ; SBY, HSEIRIKE,

S En1E A

&1 LPS#HE5 L LPSHFHRMD 3 v IREIZE TS NA & AVP O M7

Baseline

LPS

Baselinel

Baselinel
+ NA

Baseline2

Baseline2
+ AVP

Baseline3
N=14)

Baseline3
+ NA
(N=4)

Baseline3 +
NA + AVP
N=4)

HR
bpm

121 £15

119 £ 16

121 +19

124 =
19%*

125 =13

124 =12

129 =16

132 £15

131 =15

AP
mmHg

93 +t14

62 * 10*

64 =11

82 +13%*

62 =11

68 =12
T

70 =11

78 +12

80 =13

CcO
L/min

1.1 £ 0.3*%

1.4+ 0.5

1.5+
0.6**

1.3 £ 0.6

1.3 +0.5
T

14 £ 0.6

1.5+0.7

14 £ 0.6

RAP
mmHg

3.4 £ 1.4%

5.3 +34

5.6 £ 3.9

4.2 +24

4.2+26

49 +26

4.9+26

4.8 +25

LAP
mmHg

5.7 £ 2.4*

8.2+t 4.6

8.9 5.3

6.9 = 3.1

6.9 = 3.3

7.9 £ 3.4

8.0 =34

7.8 £ 3.4

PAP
mmHg

15+ 1.6

14 +28

16 = 3.0

17 £ 3.7

14 +25

14 +27

15+25

16 = 2.5

16 = 2.5

I RRHE R 22, 6 BHOE — 7 VR THR

FE (PEASEERIEIN = 4). PAP IZB W Tk RN R Do,

LPS ## 5., NA B XX AVP B EER TIZ N = 4. NA & AVP OHERTIZN = 3 THElIr 217 - 7z,
F—=RFBEE A NORE Lz 10 BRI ZEEME LTZETH D, *P < 0.05 : Baseline vs. LPS, **P < 0.05 :

Baselinel vs. Baselinel + NA, T P < 0.05 : Baseline2 vs. Baseline2 + AVP,

HR, 04K ; AR BIRIE ; CO, WA ; RAR £5)E ; LAR A BT ; PAP, BiliBIik/T: ; Baseline, LPS #-5-7ff > Baseline
; Baselinel, NA ££5-7iij ® Baseline; Baseline2, AVP #-5-1iij ® Baseline; Baseline3, NA & AVP #¢-5.5ij Baseline,
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(A)
+NA +AVP
200 -
HR ™ ||||’| T T
(bpm) ' !
0
100 1
AP e S Lo
(mmHg)
0
3 -
cO v
(L/min)
0 T ]
+—>
10 min
(B)
HR (bpm)
1 | o o o
50 T
100 -
50 A
0
Baseline NA NA+AVP
SVR (mmHg - min/L)
0 ././.
114
40 -
0

Baseline NA NA+AVP

+NA +AVP
10 -
RAP
(mmHg)
0
15 -
LAP
(mmHg)
0
25
PAP
(mmHg)
0 T 3
+—>
10 min
E.g (mmHg/mi)
60 N o
o)
[¢)
O |
30 1 ::_i—o-
0
Baseline NA NA+AVP
SBV (mikg)
80 -
40 A
0—
0

Baseline NA NA+AVP

3 NA & AVP OHtRER
(A) Baseline DIREEM 5> NA #5712 AVP 2B L = & =D MITHIRERTR—HI,
(B) NAIZAVP ZEML=-HEDLMEREDEL (N=4), FHEEZET S TRT.
NA, /)IL7 ELFY > ; AVB XY T L2 HR, ID#8% ; AP EARIE ; CO, MAHE ; RAP BEE;
LAP £EIT ; PAP, fi#AR/E ; E.., end-systolic elastance; SVR, #2M%&K#1 ; SBY, EMEEMKE,

WAL U7z, REBRBREIZBN T, W3EH L i
BREEIERD P oTz, (NA: E5H7 4.1 =
1.9 vs. £ 5:4% 4.0 = 1.9 mmHg * min/L, N.S; AVP :
# 5 i 4.9 = 1.9 vs. # 5 % 5.0 = 1.8 mmHg -
min/L, N.S, K 4C).

BE

AMEEIZ LPS B3 3 v 7 EF A RiTBIT
DI RS (NA. AVP) OO LS H P~ D%
e OHERE & IS HRBIC BT D A BEHETHIr L2 D

DTHBD, LPSIiEE—27 1 KD SVR & SBV % it
TR N &8, R EZ2FE Lz, LPSick 5
MR IR LTl & & DI NA 285952
LT, HR., £O=EE,. SVRB LUSBV R EH
L7z, —h. AVP #5925 L SVR OANHR
I U7z, NA #5-Fiz AVP 208545 2
LT, SVR O 2 LR %2380 7z,
1) DEERERFEIZ I D NA & AVP OfEH
AKWF7 Iz BT, LPS B X OYLPS & ¥ 1k
v v ZARBBIZRIT B NA & AVP OO FERE~D
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(A) Max +dP/dt (mmHg/s)
5000 l/////;
2500 [ﬁ |—H i
0
Baseline Baseline
(B) Min -dP/dt (mmtgs
Baseline NA Baseline AVP
0
-1500 L@&\Jﬁg \_g,\
-3000 \\:
(C) PVR (mmHg - miniL)
10
o o0
51 [ |

on—=Ta —
0
Baseline NA  Baseline AVP
4 NA & AVP D% QMITEREIEE~DER
(A) Baseline DIKEEM 5 NA R 5&IZ AVP %
EBMLfzEEDMmITEIREREZ—BI,
(B) NAIZCAVP ZEML =B ED L MEHMH
DEL (N=4), FHEZET T TERT,
NA, /JILZ7RKLFY2;AVBE RYTLP Y,
HR, [38% ; AR BRI ; CO, MAKE ; RAB

AEE; LAB £E £ ; PAB WM& AR E ; Ee,
end-systolic elastance; SVR, 211K ; SBY,
AMBERLEE,

VER & U TRz Ak Lo BUERICE H Lz, ik
MSEMES 3 v 7 TIERIEIT & D 3 At G B o1
Iz & - THEkZ 295 Z L2 SIMD 2 & 505
MBRFEET D Z EAME SR TWBER 27 &
WHIRIZ B W T LPS #5112 81 2 LB o2 ki
E%hﬁ#otoyni£%@%®%ﬁmbmﬁ

WD LR FHEEOEENRE 2 b5, NA
0i FIEVERIC & 5% R4 8 #4 LTz HR K
TEEZLEDR, 73T 00 Bl ZREH
Rz X0 B R B> Y, AVP i3

HIBA~OEBENRVERIZ RN, FEIC XD ER
RESATHIER X BIREF LT 255D 5.
AL T 10 43 [ D FEHNS B2 B8 TNA X
HR % B X8, BHERERIZ X 28R 52
bz, —F.AVP Tix HR I3 S ¥ o Tz,

PRIMAE X Z D 40% FLJE TOMERER W 21k 5 &
ERFHEENTNWS Y, EETIELTZa—IT LD
DERERM AR ST AR Y, MR %
PE S WOE O RIS AR N ic X D b a—T
DOUPHEREZ BRAG LT W &b Tn
%02 KRR TIRODBEIEIC DWW T, LPS #5
Hitt T S 7B b B 7e i o T2, LPS i3
g v 7 REBIZBIF D NA 0503 E,, 2 #5-8i
30 = 1172 5 £ 5 # 33 £ 11 mmHg/ml (+ 12 +
T%) IS ¥, NAZATaF7 I 00 Bl %R
WHEAE TR D IMER 2 b 5. E, 214
B U7z Cassidy & ORFEIZB W T HEIME &
HZERMBNTND Y, AVP OOk 12 6
FTHEAE LT, el BHEIT X 2 DHEEEIK R
ERE 72 OMER OFED RIBE SN TNDH 28, —
EORMBIFZRNT Y, KEFAIZIBNT, AVP
PeGIE By ~OERREE RO o T,

2) MAERHEIZBIT S NA & AVP DR

B IMAE 1R SFRE 1T BB S & L TR
THADAT 4 =—XZ —=REA SN, BFikoMm
BRI X 0 FEHAMRIMESE U B0 TH S,
LPS #5012 &£ 5 SVR O&LiZMEIc L v A4 T
HD. ERSIFZLPS 285 L RKITBWT 1
#1z SVR O RIZ 2028 IL-6 ohn & M F o
R &G L7z, Aboab 51X~ # 12 LPS % 30
SFERER S L CZE D 30 0% SVRIFK N L’z
DBRBAIZEFRLIZEBELTWS?, %1k,
Monge & ZIIMIEMES 3 v 7 BFITB W Tk
BHEORMNA SVR O FiIcf#E L Tnb Z &
EHELTNWD Y, AFRIZBNTIZLPS T X
Y SVR O F28FFE S, B PR T o M M jiE s 78
ICHERLL 72 AT RE 2R LTz,

NA B L TNAVP i & % SVR ~D %) BT BEH I
HECEZHOTHY, RIMT Ik LT SVR Btk
H K1 17%) 23k & 725 X 91T NA & AVP %%
Ll Z A, FIESHRITINABHRICE P
(NA 30 = 13 vs. AVP 10 = 8%, P < 0.05), A W
BTIHE—HGEICLDRIE L Lz SVR B
Iz CokE 2 B RICBEME 72 NATLY
FENRTRE L oo Z LR STz, BRIRIZE
WTIE, NA R GICHE X, MFESEMENRZ LN
ABIZAVP 2T 22 LR LIEZLIED D, A
ZIZBNTH, NARG NIZ AVP 285452 &
T. SVR ORIHIMPA 72 BN 258 7z,

SIS TERREF Z2 A LT BRI Y — X — 5
HEK & &b F &R T X 2 Mo E s
MEBEDIKTZFELSBY 2K TEIELD
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WL ML E AR Ic W Th D, AL TS LPS
3 a v 7T X B 2RI P B 0D Ve 8 5 LR
MBNETH T, —F. BIMEIZIS 1T 2 @ Tl
VRIS R IR S0 Bt ] S 2 PR I B B s 1T D 72 28 B
WREMEDS S B O %, AWFZIZ X Y NA XA
L COZMEIMETETE =27 NV RKIZBWT SBY %1
MERZIVEME LS ERRBRENRTL, —H.
AVP (L SBV iTxf L CTHERIE LRI 2P o T2,
HEIRICR W TR 2 AT, RRERIIZHEM$ 5
ZLiEH DM, SBVIZOWTDERM eI
RN, PRERTEM 2Rl 5 Z L ikFE— ik TH N
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The impact of vasoconstrictors on cardiovascular properties constituting the circulatory equilibrium

in a canine model of lipopolysaccharide (LPS) induced shock

Midori Kakuuchi®, Shohei Yokota®, Aimi Yokoi®, Hiroki Matsushita®, Akitsugu Nishiura™,
Meihua Li*, Kazunori Uemura*, Toru Kawada™, Keita Saku®

* Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center

[Introduction] Septic shock is characterized by pro-
gressive vasodilation and increased vascular permea-
bility. The current treatment consensus is administer-
ing noradrenaline (NA) and vasopressin (AVP) with
appropriate fluids. However, the hemodynamic effects
of these agents in septic shock are not fully under-
stood. In this study, we examined the effects of NA and
AVP on the cardiovascular properties constituting the
circulatory equilibrium (CE) in a canine model of lipo-
polysaccharide (LPS) induced shock.

[Methods] In six beagle dogs under general anes-
thesia, we opened the chest and simultaneously mea-
sured arterial pressure (AP), right atrial pressure
(RAP), left atrial pressure (LAP), and cardiac output
(CO). We infused LPS (2 mg/kg) and examined the

impact of 10-min infusion of NA (0.3 pg/kg/min), AVP
(0.04 U/min), and NA (0.3 ng/kg/min) with AVP (0.04
U/min) on hemodynamics for 2-h after LPS.

[Results] LPS reduced AP with decreasing stressed
blood volume (SBV). In LPS-induced shock, NA in-
creased systemic vascular resistance (SVR), heart
rate, left ventricular end-systolic elastance, and SBV.
Meanwhile, AVP increased SVR, but not other parame-
ters. As a result, the equilibrium point in the CE were
significantly different between NA and AVP.

[Conclusion] NA increases CO with an inotropic ef-
fect and SBV augment effect compared to AVP. Under-
standing drug impacts through analysis of cardiovascu-
lar properties, which constitutes the CE, may contrib-
ute to the optimization of septic shock treatment.

Keywords : hemodynamics, septic shock, vasoconstrictors, circulatory equilibrium

(CircCont 44: 18 ~ 28, 2023)
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A case of a massive carbon dioxide embolism developing
during laparoscopic hepatectomy which resulted in
hemodynamic collapse and acute cerebral infarction

Shotaro Sakimura, MD, PhD*', Yoshie Tai, MD*', Hiromi Kawano, MD*'
Masumi Umehara, MD*', Ken Yamaura, MD, PhD**

Abstract

An 84-year-old man diagnosed with hepatocellular
carcinoma was scheduled to undergo laparoscopic
hepatic segmentectomy under general anesthesia
combined with epidural analgesia. At 3 hours after
the start of the operation, his arterial blood pres-
sure, Sp0O, and EtCO, significantly decreased during
resection of the liver, while CVP increased from 7
mmHg to 14 mmHg. The hemodynamic status sta-
bilized within approximately 15 minutes, with the
discontinuation of pneumoperitoneum, volume load-
ing, and a single administration of noradrenaline.
Surgery was then continued. Postoperatively, in-
complete paralysis of the left face, left upper, and
lower limbs was observed. MRI on the day after
surgery revealed scattered lesions of acute cerebral
infarction in the right cerebral hemisphere. The pa-
ralysis improved with rehabilitation until postopera-
tive day 20. It is important to recognize that laparo-
scopic hepatectomy is risk factor for carbon dioxide
embolism and anesthesia management should be con-
ducted with consideration of the risk of carbon diox-
ide embolism.

Introduction

In laparoscopic surgery, various complications re-
lated to surgical procedures (e.g., hypercapnia, sub-
cutaneous emphysema and carbon dioxide embo-
lism) have been reported, and anesthesiologists are
required to respond quickly during intraoperative
management. Although the incidence of clinically
symptomatic carbon dioxide embolism presenting
with clinical symptoms is rare (0.001%)”, it is a

life-threatening complication, with circulatory col-
lapse occurring in severe cases and a fatality rate of
approximately 28%2. We herein report a case of in-
traoperative acute circulatory failure and cerebral
infraction due to carbon dioxide embolism during
laparoscopic hepatectomy.

Case report

In laparoscopic surgery, various complications re-
lated to surgical procedures (e.g., hypercapnia, sub-
cutaneous emphysema and carbon dioxide embo-
lism) have been reported, and anesthesiologists are
required to respond quickly during intraoperative
management. Although the incidence of clinically
symptomatic carbon dioxide embolism presenting
with clinical symptoms is rare (0.001%)", it is a
life-threatening complication, with circulatory col-
lapse occurring in severe cases and a fatality rate of
approximately 28%2. We herein report a case of in-
traoperative acute circulatory failure and cerebral
infraction due to carbon dioxide embolism during
laparoscopic hepatectomy. The patient was an
84-year-old man (height, 162 cm; weight 58 kg)
who was scheduled to undergo laparoscopic hepatic
S8 subsegmentectomy for suspected hepatocellular
carcinoma (tumor size: 14 mm in S8). At two to
three months before surgery, the patient presented
chest pain on exertion and a preoperative echocar-
diogram showed wall motion abnormalities from the
base to the middle inferior wall. Coronary angiogra-
phy CT showed suspected obstruction of the right
coronary artery; thus, cardiac catheterization was
performed, which revealed 90-99% stenosis in Seg
3 of the right coronary artery. The patient was diag-

*1 Department of Anesthesiology, Fukuoka City Hospital, Fukuoka, Japan

*Department of Anesthesiology and Critical Care Medicine, Kyushu University Hospital, Fukuoka, Japan
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nosed with unstable angina pectoris; however, as it
was a malignant disease, the decision was made to
proceed with laparoscopic hepatic segmentectomy
before coronary stenting. Other comorbidities in-
cluded type 2 diabetes mellitus and dyslipidemia,
both of which were well controlled with medical
treatment.

The patient was managed with general anesthesia
combined with epidural and monitored with stan-
dard monitoring, intravascular arterial blood pres-
sure (with continuous cardiac output) and central
venous pressure. The induction of anesthesia was
performed with fentanyl, remimazolam and rocuro-
nium and maintenance was performed with air, oxy-
gen, desflurane and remifentanil. The operation was
performed in the left semi-supine and mild inverted
Trendelenburg position. Circulatory dynamics were
stable from the start of anesthesia and the surgeon
decided to change the surgery to laparoscopic ante-
rior hepatic segmentectomy intraoperatively. At ap-
proximately 3 hours after the start of surgery, while
the liver was being dissected using the Pringle ma-
neuver, the systolic blood pressure dropped from
100 mmHg to the 30 mmHg range, oxygen satura-
tion dropped from 99% to 87%, expiratory terminal
carbon dioxide partial pressure (EtCO,) dropped
rapidly from 32 mmHg to 14 mmHg, and central ve-
nous pressure (CVP) increased from 7 mmHg to 14
mmHg. The insufflation pressure at this time was
10 mmHg. Immediately the insufflation was stopped

140 |

and the Pringle maneuver was removed after hemo-
static manipulation. A single dose of phenylephrine
(0.1-0.3 mg X 6 times) and noradrenaline (20 X 2
times) was administered with infusion of fluids and
the circulatory system stabilized after approximate-
ly 15 minutes (Figure 1). An arterial blood gas
analysis at that time showed a discrepancy of PaO,
of 187 Torr and PaCO, of 60 Torr at F,0, of 0.72 and
EtCO, of 35 mmHg. Based on these findings, we
concluded that pulmonary embolism caused by car-
bon dioxide gas had occurred, resulting in circulato-
ry collapse due to acute right heart failure. The pa-
tient was subsequently operated on laparoscopically
with the pneumoperitoneum pressure decreased to
6-8 mmHg, and the operation was completed with-
out any circulatory collapse.

After awakening from anesthesia, left facial, left
upper limb and left lower limb insufficiency paraly-
sis were observed. Head MRI on the day after sur-
gery revealed scattered lesions of acute cerebral in-
farction in the right frontal, parietal and temporal
lobes (Figure 2), and edaravone administration and
rehabilitation were started in the intensive care unit
for the purpose of brain protection. The neurological
findings on the day after surgery showed left facial
palsy and left hemiplegia (manual muscle testing
(MMT) 2 and Brunnstrom stage (BRS) IV in the
upper limb and MMT 3 and BRS IV in the lower
limb), but the left upper limb improved to MMT 4
and BRS VI on the second day after surgery and

Start of 3rd Pringle maneuvar ‘ Event occurrence ‘
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CVP central venous pressure; EtCO2, end-tidal carbon dioxide; ABG, arterial blood gas.
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Figure 2 MRI on the day after surgery

Head MRI (diffusion-weighted imaging) on the day after surgery showed scattered high-signal areas in the
right frontal, parietal and temporal lobes, indicating acute cerebral infarction.

both the left upper and lower limbs improved to BRS
VI on the 20th day after surgery.

Discussion

The indications for laparoscopic hepatectomy have
expanded with the development of new surgical
techniques, laparoscopic energy devices and ultra-
sonic surgical aspiration devices, and it has been re-
ported to shorten the hospital stay in comparison to
open surgery, with a comparable rate of complica-
tions and blood loss ?.

In the intraoperative management of hepatectomy,
it is important to control venous hemorrhage during
liver resection, which ensures a good surgical field.
It is therefore essential to use the Pringle maneuver
in which the hepatic artery and portal vein are
clamped and control the CVP to maintain a low
pressure in hepatectomy. In addition, since insuffla-
tion pressure is also applied in laparoscopic surgery,
anesthetists are required to control the balance be-
tween insufflation pressure and CVP plus airway
pressure by checking the condition of the surgical
field and adjusting infusion rate and respiratory set-
tings. A good visual field can be achieved if the in-
sufflation pressure and hepatic venous pressures are
equal, but a high hepatic venous pressure can cause
hemorrhage, while a high insufflation pressure in-
creases the risk of carbon dioxide embolism. Meth-
ods to reduce hepatic venous pressure include low-
ering the CVP, adopting the reverse Trendelenburg
position, and lowering the airway pressure, includ-
ing end-expiratory positive airway pressure
(PEEP) ¥. In the present case, the CVP was around
7 mmHg just before carbon dioxide embolism oc-
curred; however, the laparoscopic surgical field find-
ings showed that the inferior vena cava had col-

lapsed considerably due to restrictive infusion man-
agement. Thus, there was a large pressure gradient
between the insufflation pressure, which was set at
10 mmHg, and the CVP. Moreover, it was necessary
to expose the right and middle hepatic vein for hepa-
tectomy, and the central branch of the middle hepat-
ic vein was suspected to have been damaged by the
surgical operation. Therefore, a large amount of car-
bon dioxide gas entered the venous vessels from
central side of the damaged middle hepatic vein and
was not absorbed into the blood. This carbon dioxide
gas formed an interface in the right atrium or ven-
tricle, resulting in “a gas-lock” that obstructed
blood flow and caused circulatory collapse *°.
Transesophageal echocardiography, the most sensi-
tive diagnostic method for gas embolism, could not
be performed in this case ®. Thus, the diagnosis of
carbon dioxide embolism due to pneumoperitoneum
was made based on the changes in hemodynamic
parameters. Treatment for gas embolism requires
immediate interruption of insufflation and surgery,
positioning of the patient in the Trendelenburg posi-
tion and left lateral recumbency, rapid fluid infusion
and catecholamine administration ®. In this case,
the intraoperative position was left lateral recum-
bency from the beginning, so the patient was treated
with rapid infusion and a single dose of noradrena-
line. Thereafter, a shift to open surgery was consid-
ered, but the operation was completed without prob-
lems by increasing the CVP to around 10 mmHg
with infusion and the reduction of the insufflation
pressure to 6-8 mmHg. In order to prevent and de-
tect gas embolism in laparoscopic hepatectomy, as
in the present case, it is likely important to pay at-
tention to the decrease in EtCO, during liver resec-
tion, and if suspected, to reduce the insufflation



32

EBRIAE o5 448 15 (2023)

pressure as well and manage the infusion appropri-
ately. As mentioned above”, infusion management
using CVP as an indicator has been reported to re-
duce blood loss during laparoscopic hepatectomy;
however, care is required when using the CVP for
this purpose because it is influenced by a variety of
factors, including the transducer position, body posi-
tion and respiratory conditions.

Paradoxical embolism is defined as embolization by
material that enters systemic circulation from the
vena cava or the right heart system, where it causes
obstructive symptoms in the peripheral arteries ”.
The mechanisms of paradoxical embolism include
(1) the presence of a right-left shunt, such as pat-
ent foramen ovale, atrial or ventricular septal defect,
(ii ) the presence of an intrapulmonary shunt asso-
ciated with chronic liver disease, and (iii) the
leaking of carbon dioxide into the left heart after the
influx of more carbon dioxide into the peripheral
pulmonary circulation than can be dissolved ¥. In
the present case, no right-left shunt was diagnosed
on preoperative echocardiography; however, patent
foramen ovale is reported to be present in approxi-
mately 25% of healthy individuals. Head MRI on the
day after surgery also showed scattered lesions of
acute cerebral infarction in the right frontal, parietal
and temporal lobes. Intraoperative hypotension was
also considered as a possible cause of cerebral in-
farction; however, as the patient was in the left lat-
eral recumbent position during the operation, the
carbon dioxide gas could easily enter the brachioce-
phalic artery. Moreover as the infarction was scat-
tered and there was no stenosis in the main vessels
on MRA of the head and neck region, the diagnosis
of paradoxical carbon dioxide embolism was made.
The possible causes of paradoxical embolism in the
present case were as follows (i ) CVP was elevat-
ed to 14 mmHg; thus, the elevated right ventricular
pressure may have promoted blood flow through the
patent foramen ovale or ( ii ) a large amount of car-
bon dioxide gas that caused circulatory collapse
flowed from the right ventricular system into the
left ventricular system via the pulmonary circula-
tion. Although there have been several reports of
cerebral infarction caused by carbon dioxide embo-
lism in laparoscopic surgery, most of these patients
presented with severe postoperative neurological
symptoms and extensive cerebral infarction lesions
on imaging studies ” . The presence of sporadic
small cerebral infarct lesions, as was observed in
this case, is rarely reported because imaging studies
are rarely performed due to the lack of clinical neu-

rological symptoms. However the risk of sporadic
right-sided embolism is very high in laparoscopic
hepatectomy due to the high frequency of asymp-
tomatic carbon dioxide embolism, the intraoperative
positioning of the patient in the reverse Trendelen-
burg and left semi-supine positions, and the nature
of the gas (carbon dioxide) . Therefore, in laparo-
scopic hepatectomy, if even mild neurological symp-
toms are observed postoperatively, it is important to
perform an imaging study to diagnose carbon diox-
ide-induced cerebral infarction and to intervene at
an early stage.

In laparoscopic hepatectomy, the risk of gas embo-
lism is considered to be particularly high, and the
introduction of large amounts of carbon dioxide into
the bloodstream represents a critical situation.
Therefore, it is necessary to keep in mind that man-
agement with limited transfusion—as in open hepa-
tectomy—may contribute to this situation. More-
over, it is necessary to verify whether transfusion
and circulatory management using not only CVP but
also a single stroke volume coefficient based on min-
imally invasive monitoring (e.g., intravascular arte-
rial blood pressure) would be useful. When postop-
erative symptoms such as paralysis occur, as in the
present case, consideration of the effects of the pa-
tient’ s intraoperative position and the performance
of imaging studies are important for making a diag-
nosis of paradoxical carbon dioxide embolism.

The purpose and content of this case report were
explained to the patient in writing and their consent
was obtained. An abstract of the text was presented
at the 43rd Annual Meeting of the Japanese Society
of Cardiovascular Control in Medicine (2022, Naga-
saki, Japan).

The authors have no conflicts of interest to declare
in association with this study.
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AT 22 DNl — REHFELTHTRESR
e L X3 RAEZIIE Lz, WA LERANENL
WOHDIZZHESZ EhE. TH0WS BRIZIER
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T2 4I0—X —=VEILEIZT

ICHD DI £ LT,

TR SRR D RV C LTz, %#FHT CBT T
TEHLTBFIBEEIIZEWZWEDY £3, 0%
FHERBRNRDH 0 30, HAT 20 4£LL Loz
BLHORBPERNE LRI L -0 &
WHE Lk, tOBEAEANDTIZENTHIEZ NN
—EIXEHLTNDDTEARDOP ERNETHR,
RONE Y B GRTIIN R O TR AT L,

HBEIZBLT

R OBRITIFFICELE THEOMPL I EH D
FiEE 2D LAKIFIERICHETRY £9. &
5 9 iR TUCSD OHFZEHE B L WHLIKIZ Lo 1)
TR F£9 . IWEPRWESbh S MXIT A E

FE1 Y4 AVELILEICT

L7723, Lo EZBEHBICALNTLENEL
Teo 2019412 HT LN Y AR AV —R v &
O ET AV INZIFEA EHFHLTITONRN
HBWEPNTHWET, REBEBED NLVRT
»3—7% @ December Nights 12 2> 1) % L7z 3
LTXBEDOFZBT 5 L. gz S E A
NWTL %, P OB L)L a=—DERIBH
NWTW5, DS EHTANRE LN THWE L,
TNHBT AV A EEFLOOREFERE L A
91 @ Ta— L LE Lk, E<ITBANTES
O LB, WRNWERS LIRBETDH LI s
not an emergency.” & 5 DAV OBEAEFT DR
BERBZONEFZIIPTALEDNE LR, 2
NWEDANY LEREROLS>TEELERN, 7T
BT AV IEMELTLENE Lz, H T ADE|
NEEEDOT A= M AV N TBRITOIRENLE
AT TSI D - T2 D TE I ERKF FRER
D— ) BRAMEEICZORIFTHEIP>THEEL
Too FOHT N—FRAL MNTH ol L% LTZKR
b —/ mhE BRIESTERKZMKEE O H
Sl BHESRRFZO/NREEITITE oL 2T
o TEWREBMERIZZRY £ Uiz, E2Hm
BED X NHX DX DT R— h A2 b OEEH
THERL LIZDEVWE LERRD D 91T
EBairTHE HEWOUIIA VI U BRLE
FEEbi. bhAAERENBLERITRD Z
EbholeTET, ITRT AV BT,

E Rt 0)

T DI H Te > THALREIED HITF IR TH
LATL DX IcEbNE Lz, FEBROMEIZA
LS THORWEOEbN L EnEd., ALK
THIREZ L TWB LT R IR O 245 T
RIZHIA TWBEENRLNEBNET, T AU D
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TREHEEBTTEHEAMZE Lz, 2D bW
FIE LB T ORERBEDOTIIR NN LS 5 Bn
FEEDH Y £, ARG EBIT RN E R
B C24ERMC LK ERRZ LR Db b RIELBITT
Rl 22 < FoZ LM TEE Lk, 2023454 H
> & PRI ST his e 12 S ) & 22 0 F L3l
VIELL 2> TLEWE Lz, Wi EIT 548
FHIR BTN S ARNZR XV EFHZ R - T
EUTWET, TP ELEZ LTk > THIR
T BEFED b RO e fifcicE g
bolt LKL THWET, wAREATHICE > TH
JEHICBEDTT,

X Ziz

JHE LT 2 ELL BB L TWE TR, ok
2HEHZTREVWE LFEEHEE, Xk H
U CL N HAE2BER. FRERKZMRL ORI 0
Fdh. HPEETOT KA A% LT NkiliAR
FRAFZ, ZTTANTINE—F I
Marsala ffEED A > N—, Yo F 4o = THIH
7R o T4 < OB TIITHD TE#Z LIzt
BngEd, B nT A ) B TOEEE iz L
TNEFELFAEEL, AMichbyne 5, UL
ERLELUTIOASER L SETWREEEET,



42

EHEME H44% H15 (2023)

-X WM -
I

Z v b OB HEIPREAREREHC IV T, iR
GIIPRB ORIz X 0 FREh D259 7
V— A MMEIZKVBIEESND

Xavier PH, Fonseca ACE, Gongalves LA, et al:
Lung injury is induced by abrupt increase in re-
spiratory rate but prevented by recruitment ma-
neuver in mild acute respiratory distress syn-
drome in rats. Anesthesiology 2023; 138: 420-35.

5 NTERIZ X D MiEE 2T 5 bz,
e Oft i & & HIzE 2 (RR, respiration rate)
BIRARICEALSEDZ ERHENE ST ELEH
HEIn Ty, FEDHIZ. RR 2B L2
5 EAMITEMEERE8 X0 & NI X
DRGSR L. £72 RR 228 Hims g3
AHZ Y 7 v— N Ay MERITS 2 L THERE
WA S ENTE D LIRE LTz,

Fik VRRIS v BT A4 ReRBENES L
24 Wifll#%. 2B FRE: R D 49 IEOffE D Wistar 5 v
Mz 1 M#LAR 6 ml/kg, MESUGEAKRSG T 3 cm H20
TANLIERZATU, B R —2 2RO X 5T
PALSHT (BHEn="7), (DRR=701a8]/43T2
REfA. (2) 70 81/ 4> © 1 KR O%. 130 R/ 3T 1
RERA. (3)130 01/ 4> 2 R, (4) 70 [8] / 43 C 30
4y F D% 60 4> E TIZ 70 [B] /43> & 130 [0l / 43
FTRELDNT (2 WK / 43) #hn. BLRE 130 [A] / 43,
(5) #1¥> ® 60 43 [T 70 [1l /43 7> & 130 [0l / 43 %
TE BITHERNT (1N / 43) Bahn,  BARE 130 [B]
/4y, (6)130 181 /4> T 1R, (7) 1300l /43 T 1
RERT O RTIZ 30 RID Y 7 v — kN A > M g{E G
TR SOERS T 30 cm H20 T30 #) #1715,

FEEL 0 NICIRIGAR T I 0D SARE OV AP i el 8 5
A a7 1. RR 32BN Uz fE & Felie U CHE
RMTEIN U2 MK o T2, £ 72 RR 23 AT
BN U7 RE & Eelie UCL e T L7 /Tl
Jili DBIZAROAE — P DA o Tz, U Z— b X
v MEEIZ. RR SR8 UizRtick i % k
B+ R 2 7R 38R - F8 BB N 2 4 il
L7z,

FEaE 0 Ty D ORE FEERIN SR IR, 55 JEE B T
Tid, RREZZUICHEMEE2 X0, HAicH
&R 72 5 53 N TRk 35 F8 Ll 48 45 D FE % 1k Ik
T&E, &b, VZ7aAa—bAY MEIZEY
RR DA 7 N X 56 B LW A0
IEEND Z LR ENT,

(B B R 2l B R
(eI

FELMETFAT R DA B FEREREIE & 2 PE RSB DB
Goeddel LA, Erlinger S, Murphy Z, et al: Asso-
ciation between left ventricular relative wall
thickness and acute kidney injury after noncar-
diac surgery. Anesth Analg 2022; 135: 605-16.

5 BBk (AKI, acute kidney injury) i
JEDETF MR IR A2 2B R TR L
2%, METOLLER~ —F— LB REOME S
AT Z Lk U R FHESLINHTA A DFRREIC 72 D
nh Lz, ARERH K (LVEE left ventricular
ejection fraction) RN TN D EBEIZBNT,
R 2 — AR G B 72 AR EEE (RWT,
relative wall thickness) O INT O HEREAR 20 &
B2 AR A ) A7 LEREN S D03, itk & OHE
EDOBBEIZONWTIIWEREMIZE SN TV RN, F
& 51X LVEF M7 Tn b g U 27 JE0ETF
i REIT BT ATHT RWT & AKI OREZ Tz,

J 2016 4E1 H 1 H 2> 5 2018 4E 6 H 30 H
FTIIEDIETFN (N U 27 RN D L <IER
N JE LG TAT) 23 F0E S, AT 12 » BLLNI
BiEEL o — WA E2 2 18U LB E s
gL Lic, il V7 F =282 mg/dl B L,
% L < 1% LVEF 28 50% R iiff D B F 1ZBR A L7z,
AKLIZIIE 7 L7 F =2 3% 48 e LA T 2
A 5 0.3 mg/dl DB E 72 i%. itk 7 BB
12 50% Bl BRI L 72854 LEF L. RWT & AKI
O B2 T HT O B R BN M Uz, AKT J85E
Wi < B g 2 M i A . RRITBKEE DD
ZR L,

fh 01,041 N0 B (62 5% £ 1558, Mk
59%) MAMFZEIZ SN Uiz, Hits 7 HELNIT AKI
ZIE LTz D1X 145 1] (13.9%) TH - 7o, BEJEHE
Iz e, 262 K20 A (7.6%) . 259 A 40 A
(15.4%). 259 N 40 A (15.9%). 263 A 39 A
(14.8%) 78 AKI % 389 L 7zo RWT OfEA K& <
72% & AKI O3S A& S U7z, SRR
HOMATENTHIET S . RWT 28 0.1 803
51223 T AKI OFEIERITHI 26% BN L7z, i
BRI CTHIIET D &, RWT & AKI & D[z B
F o7, F72. RWT BN ABE IS & 4
BHELIERD SN o T,

FEEE T E| RWT X, LVEF 237z T B
AV A7 JEETFAM% 7 HELAN O AKLFIE & &
WBEL A R TOMILE RN - Th o Tc. U A RIS
LM AT A DA & L TH®BIZf T T
RWT #Hill 2 F 4 2I12i%. & 572 D8R NE
Tbhb.

(IS =P e vl BRI R
il FER)
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WGP IZ BT SR ERET 7S L L
FEA A iR : AN X BIEHIZE

Son J, Jeong H, Yun ], et al: Enhanced recovery af-
ter surgery program and opioid consumption in
pulmonary resection surgery: A retrospective ob-
servational study. Anesth Analg 2023; 136: 719-27.

Bt IR T RIS LuvisAZ EE R
L. % (Fricifise o) A €44 K& Uizl
JEERLELTEIN, FEFA ROKERGIIHA
RAERLIICBET S, FH 1T, HigRIEME
(ERAS, enhanced recovery after surgery) 7' & "=
IR CHiIRRA 2 52 1) fo BB X, RER DB A
JBRELV I EF A FOWEER DR E
E Uiz,

JiEE 12019 4E 8 A A B 2020 4F 12 A £ Tigit
2,147 N D EBE B EIR T4 % 52 1F 7o 24BE D 2
NOABIERZNZENDORBHFIZERAS 0 7
LEFEH Lz, A7) —= 0%, BEXZT
BEIZIESWTERAS 'V —F LHEkD 7 —
FIBT bz, WRIT 2 B2 bR ELS
iRl Ule, EZEEHMIE X A0 5HaRFE E
TORDOE LA Kl OAGRLE Lk, Bk
FAMEE & LT, B0 H O R B X O
KRmE AT, A RBEEOEFL, £
rpy49 5 (ICU, intensive care unit) M. ARE
. B X O Clavien-Dindo 43 i CTE 36 S L iz 1l
BAEPHER G ENTZ, S BT, A KLY
72 UCIBRE L7z B 5 b fifli S v e

FEE RN, 2,120 NDOBEERH SR Lo
Tro FHNiD SBEEE TOA A A RN EE (h
e fill [PUsr i PA]) 1%, ERAS B (n = 260) 25063k
F(n=1,860) X W o7 (BB R 44 (16
~ 1221 mg vs 208 [146 ~ 2941 mg ; o fif 7% :
— 143 mg;95%CI, — 154 ~— 132;P < 0.001).
FEEA RS 7 L CiBRE Lz B %X ERAS
TEDS A 1T 4 D> - T2 (156/260 [60%] vs 329/1860
[18%] ; A v Xk, 7.0 5 95%CI, 53 — 9.3 ; P <
0.001), K24 H D57 ERE D438 X O &R iR
JE 2 a7 1%, ERAS BERRERTE L W KA - 7z (GF
R A a7 1 [3.0 = 1.7vs 3.5 = 1.8 ; iy
#. —0.5;95%CIL — 0.8 ~— 0.3 ; P < 0.001, &
BRI A a7 ¢ [5.5 £ 2.1vs64 = 1.7 T
#. —83;9%Cl — 1.0~ —05;P<0.001),
ICU £ I, A Bz, Clavien-Dindo 43 812
IR -T2,

fERE - ERAS 71 /5 AR THiYIRR & 32 1) 7z i
Hix, EREIRICEA RS EROEEZ 1T 7
BEIVLFEL A ROWEHEL DL o1,

(IR R~ o LR
e )

II

KINBAR 2 BHITB T 0T BER DY 1 I >
7 Ltk C R B

Fielding-Singh V, Vanneman MW, Grogan T, et
al: Association between preoperative
hemodialysis timing and postoperative

mortality in patients with end-stage kidney
disease. JAMA 2022; 328: 1837-48.

[FH ] Al 24 HNIT IMBGERT 2 2 TOR DRI
REBHETIE. BRIMFEN H A S Tl £ TOM
FaiZ. fitsse o= L4 5,
[EFRIRMB A 2B E T /E N Ll LT, ik
L, R OMFEZE. Mzah, MfE. TR
PESZED Y A7 AR, AR MLENfT O X 1
VRN A7 NT-CTh B RErED S D A3,
ARG MLIHGB T DFOlR 2 A 2 2 Z1EH B Tlidia
W, ARFZETIE. WBTOMIGBIT OX A IV 7L
i iz )at o B & B Uz
(] W40 18 L b KIEALTHE3 [H O
M ZEH o BE, WIEX20114F1H1H~
201849 H30H (7 + @ — ~ 20184212 H 31
H) I FAli 222 1) fz 83, primary exposure & LT
MIATHRAL DIRBIT & FMETOHB L, T4
H (i) OFEN {7 DF M, primary outcome : i
$# 90 HIETCH, BIRIT ©7 b A itk 90 HD
DIMAEZE, OIS RA XY Mz XD AR 2R
o BIRE , JRYE 2. 28 sefifh 2 b TR
[#5 ] 46,828 N\ D 3 % 56f 42T 1,147,846 DT
iz f@tr. Z o9 b, MEEN & FHRORER 1
H7Z > 72 DI 65.4%, 2 A7Z -7 DX 24.9%, i
# 90 HELN Ofit4 2L T I 34,944 1 (3.0%) T,
MLFE 2> B FAF £ TOMRBRAEWIZEARICE
Pote. ZORERIE, itk 14 HENB XU 30 H
DN ORI TR ONWTH—E LT\, F
4 H OB X, 90 HE O TEDET &
FARITBEE L Tnie ekt ) 27, 4.0% 5 T-Afi 24
B ML BT 2 32 1 720N 4.5% 5 $akt U R 7 25,
— 0.5% [95%CI. — 0.7 ~ -0.3] ; f# 1£ HR. 0.88
[95%CIL. 0.84 ~ 0.91]), IL#ZEMN & T ORE
MN2HERIZ3HOEBRETS, [ HILEN %%
A, RO 90 AR TERIX, MRS
1 Ho@BE L HEAT P o T,

GREERIARE R DU 27 23N E L, B LT
WG FIZ K - TREEZ T 2R MERH 5
M e LD MBS FAF £ TORE
EL< Bz LT, B TEROEN) A7 L5
ZEERTHERTH T,
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RANIZH T B REXFERBIZBI L LIV I L
DEME & RAEPEIZDOWT

D Stk / R A AL ) BB/ BB
Zhou YY, Yang ST, Duan KM, et.al: Efficacy and
safety of remimazolam besylate in broncoscopy for
adults: A multicenter, randomized, double-blind,
positive controlled clinical study. Front Pharmacol
2022; 13: 1005367.

(BRI &GS LB A OB ORI & LT, BN
B D LNR Y DTV RFEHITHDHL
<~V I AIENTH D,

[ R1HE,. [REFEREIBNTRD LISHHAS
NDHIREH I T B R T+ — AR IX YV T AT
HBMN, REL L TARRT + — VITIHRILE.
BESHRIE. &Y T MTIIERRBB OB E, 2K
HoRSNZEF b, B EEAR KIS T
HDL IV T NIBIEDOREESE DR S %M/ 5
TEMTEDLLD LRV,

[GElRim &, ZhaakdtFE., EiEA L —EEMI
A ER, 2020 4F 11 H 2> 5 2021 4E 6 H Iz 1 T
11 PEIRHERE CTH M. 310 4 Dxt4 B 2 i 241
1%t 1 OEI A T2HITE Y AT, 0.2 mgkg DL
IV TLAERIF 2 mgkg DT ORT F— L EH
HL, KEXREROL IV I AN L%
RN, FERHGEE ¢ SRRk hE. FIREE
MIEH : BRBRIERE 50 b EGRIN L T TOR, 58
LR E TORM, S LGB TP LR
B E CTOWR, =& —fERTTRE & 722 > T RFRAL
L AR 2 —HA M UEIE, ReMFLE © wpik
M (SpO2 90% A i) . KU E (sBP90 mmHg £A
T, RXR—=Z XY 20% Bl EEF)

ERIL IV SR 1544 - FuaR 7+ — it
153 £ %501 L 2=V T ADOHEEHSHFIZ T v R
74— LR UCIES M. WS bR
HRETORMETL2EEE TORMMA T 1R
T —NBLHILTL I=Y T AT 1545,
LI~V T ARECIRILE, A9 O NE 2R )E
DOFEERE L OVESHROREEN T TR T +—)
Tzl U TH IR > T,

iRl L 2 <=V 5 AT & B 5 oI &S %
FREICBNTH TH YV RETH D,

LIV I A LTURT +—)V B EE S
BeGIT X B 4 B RIS ARG O AT B T8 0D B
B i S0 2 (L] HRRAR

Sekiguchi R, Kinoshita M, Kawanishi R, et.al:
Comparison of hemodynamics during induction
of general anesthesia with remimazolam and
target-controlled propofol in middle-aged and
elderly patients: A single-center, randomized,
controlled trial. BMC Anesthesiol 2023; 23: 14.

[FER] L <Y T ARG & target controlled
infusion (TCD) ZfH Wiz 7 v R 7 + — & G2 Xk %
RIS A RE D LT B AR I W BER] CH B AR 213589
otz

(BRI oMM X, OIEA XY & adE
sk LBE L CTWD, RN T+ — T X DR
BAIRIMEZEEZRZTY ZAZ70—~HTHY.,
Rl D L I BITHFICR D, —H. LIvY
T BT & DR A NARILED Y A7 % RiF %)
MR D D, AWFEIZL I~V T4 TClIZ X
57 R T F — )V ORRFEE A DI TE) 8 % Hi
T 5D E N T,

[5¥E] ®H420% 45 ~ 80 1 D 40 N JFRIRE AIRFIT
T IHEAT, LI~V T4 12mgkgh (L3
<~V I AR LR T+ — )3 ugml (7 a R
7 F — VR 1T, EEFMMIEE & LT, RE
EARE O 1M (MAP, mean arterial pressure) @
AL il Fl W FEAG B H & L T. estimated
Continuous Cardiac Output (esCCO) »» 555
L 1 % (HR, heart rate) - U 11 H & (CO, cardiac
output) * 1 [RI#1H & (SV, stroke volume) D% LA
% g,

GERIL IV SABE204 - 7uRR 7+ — L
20 %o br. EEFMEHE. RIRGHMEEHE & B
Wl THREAZITIBZE IS, MAP & SVIiX
ERSRE £ TORFMICRED 57, ZBILEORE R
BB D IR o T,

—J7. HR & COIBIL TiZ. EHMHRETO
REf2S K& BB L., RS £ TORERIIT L
LTHR & CODIKFMNREL o, LHALE
Mo, HikiHRE TORMZHRESL S, 2FEMT
DHBEITIRD RIS T,

Gitam] KB OMIR 2 1 Cid i <. HEESRE
TS R AR DI TENRE DEALIC K E I8
ZRIET, MATERRA~OEE RN SINB L

IRV T AEMOTHRBEEARTS, 7R
7 — )RR & R RR AR Bl d s s B
Thd,

(JUMR 27955 e T A
H7k  Fnge)



45

III

ISCHEMIA #Bk & Z Dt # b <> T

ISCHEMIA (International study of comparative
health effectiveness with medical and invasive

approaches) ik & Z Ofe il 2 BT 2.

L EBIIRGE FRIT A3 D IREER),  PRAEI TG R
Maron DJ, Hochman JS, Reynolds HR, et al:
Initial invasive or conservative strategy for
stable coronary disease. N Eng ] Med 2020;
382: 1395-407.

ISCHEMIA & Bk & % 2020 4E {2 New England
Journal of Medicine {2 #8#% X L 72T M Z R TDH
Do BEAIRIRAIT T severe % 7z moderate DU G
Bl & A 9 5 B 5,179 4 % invasive B (2,588
%) conservative ff (2,591 44) ICfEfE 4 L LTz, BR
ARFEAE & U CIX B REIS N Atk iimige, KA
OHERE, KRR ENZET b,

invasive it TIZMAE & 21TV, MATFREE O
i C & IR M A7 & (PCI, percutaneous coronary
intervention) ¥ 721 coronary artery bypass grafting
(CABG) &N L. M THMBHEEIT S,
conservative #f TIXHEWIRE DR E TV, HWik
FERZET) L2 U INAE & 21T, s Thi
RIMATHEEEZTS Z & & Uik, FHBEZLRIZ
32FETH Y., FEFAME T LB T, DT
&, POtMEI X B ABE. O, MEIEOEEIH
H& SN, ZORHR, invasive Bf Tl 2,054 4
(79.4%) TIMATFER TS, ZOHRIT
PClI74%, CABG 26% T& - /z, invasive BT b 3
MBI OB TON T BE N 20% BRE N Z &
IZ 72 %, conservative #t Tl 667 44 (25.7%) ~CIfil
EIER AT SN, 544 4 (21.0%) TILATFFEEN
fifiEnie, 74 a—7 v 7 ORR, FEFMIE
H. &, LAFZE O 4RI CARzE
BRI o T,

— RT3 L. EFRSLDFZERITED VITR
WD B, PCI= CABG %17 - T HEKA
WD TIEZRWRA, EEZXTLES, LAL,
ISCHEMIA i 5% 1 strategy @ i T - T, 3
WikiE & PCIL<° CABG % Huiz U7z ikl Tl Ze v,
bk L7z & 912 invasive BE T b 3minE LT -0
BIS 20% FLEEAFAE L. conservative #EC b LT HF
AT o T DS 20% FRIEIT 15, Biffiic PCI<°
CABG ORMR M TX R NERIZ/R > T3,
Z DL O Y s E 3 2 Rlic 2 - 72
A, 2021 T HE R S vz ACC/AHA/SCAL w117
WEH A KT A > Tlid, ISCHEMIA iRk Ok 5

ZRIH L, MR T EBERZE T2 <. EF
R50% LL EH V. KA TH DA X PCL
CABG & HizHESEL RXANID L7272, BLRiTD
HA KT A 2 TIEFEREDRZ Tl CABG OHE: 3t
XTI THY., KIFREHETH D, T OEHEICH
L. ZEOOEMAEIEEERD SRS EIE
INic. AIBTH HAREARIAS, HALEIL
BTIEIES, AAREEIRINEI SR F THIHZ
R LTz, F0%iE & LTk lnvasive BE D IfiLF7
HEIZ 74% ZPCITH V. FRIZPCLIZEV %
WBIND | TR FATR AR DR 36.2% &
ENTWEN, ZORBIZRKDEHNLEBLDILD
CABG DIEBIEIE Do DB AL 3.2 4 &
CABG 23 17%h & 72 ZHIRNTEL TWAR W] EHTH
V. A RFAZHIHTHRETIE2nE L,
T AU F D AATS & STS IZILFE TR AIEE L.
R1I Y CABG 2% e REB RPN L. B
SRR A3 U Z &, PCIL 2> CABG 72> D& 234
EENZEINTNDZ L. A RTA VEBEICH
HF 3Rl fEn LHEA2ERLTVWS, 3—
2y XD EACTS IR0V HA RoA VEHTS
BRI LRG0 HFRNZ EAERHL TR, £eliv
R4 VREITHBHENRBS L T RN L &R
fiL. PCl £ CABGZ#F UHHRL X Lig@E< Z
CRTHREOEMEENTZ LITR DI RN
ZHL TS,

ISCHEMIA ZRBRIZ 1T 2 D iikEZE | EEDE
DL HTREHE,. Pk BREE~NOBE
Chaitman BR, Alexander KP, Cyr DD, et al:
Myocardial infarction in the ISCHEMIA trial.
Impact of different definitions on incidence,
prognosis, and treatment comparisons. Circula-
tion 2021; 143: 790-804.

ISCHEMIA & 5% © i conservative #f & invasive
FEDNY) 3.2 FE OB O, LyiFiZE DFEAERIT
IHBENED ERES N TS, DHfZEOR
ER A /RT 7T 7% L THD L invasive B TlHiB
it RN D FEZE DFEIENZ < . Z DIHAEH
IZRIE B A B L. 3 4£47 T conservative #t & K
M2 X51C72%, L L, ISCHEMIA & 57 5C
O appendix % i TH% & Procedural MI(F-H21z &
D NAHE%E) & Non-procedural MI T 3 13 Cf##T L
72X S TE Y. Non-procedural MI D ¥
JiE %0 invasive BE T 72 <. NP — KEE2 0.67
Lo TWVWD, TOD XS ITOHREZEDREAMIC I
FORHENPMELRDZILEND D, ZOWRXT
I 5 A %8 O %E & & L T primary definition &
secondary definition % F \» T ISCHEMIA & 5% »
il R & B MGE L T W %, primary definition T &
CK-MB Ofiz HWTOHiZEER L TVWDHOD
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lz%} L. secondary definition "Gl troponin % i€ 2%
W2 LT3, primary definition Zf#£H L7233
A, FEFGEE SO MBI R R
IZR® 72N, secondary definition % W54
. EB 5D invasive BETHIENE P o Tc, TD
X 9 ITBFEIZ X - IR O FEFREE 28 E L
INBHZEERLTND,

LB IR FRIT X3 2 IR BRI, PRAEI IR HER IS
DELEH

Hochman JS, Anthopolos R, Reynolds HR, et
al: Survival after invasive or conservative man-
agement of stable coronary disease. Circulation
2023; 147: 8-19.

ISCHEMIA G B O i H #E 2 &L v Klliz 7 +

o —7 v 795 ISCHEMIA-EXTEND iR 213174
. Az T SN, Y7 e —T v
WINZ 5.7 L TR EN TN D, ZORR, &
FETCIZ DU Tl conservative #f & invasive FEIC
HEEERDRI -T2, L L., ODILEIZEL
Tl invasive fF CRAFRFER o —/HT
invasive B TIATHAIE O ILAE P DBHTE A3 <
Z ORI,

ISCHEMIA 7k & Z Ofg Iz > W THER LTz,
BHREREE O H D HH & k41T Lz ISCHEMIA-
CKDE LB EINTRY., SO EERL
7z,

CHROBIE ST PRI R 2 DRI 51
W )
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it 5% S

KERBERHEERER 22k

o F

LI

KERIERFR 221 2016 4R12 KEREERIR % L kA
BB L 2R R NRIRIERISERIR 2 & L TR,
HilEsAiR, Wiz R ABE R L2
F L. 2020 4TI KR IERNK KRR B &
KIRERSERL K IR IR R DA S E
L7ze RERREETEZFENBE-TEY.
972016 4E T FIT TN E L EDBRBOA S
AR T, 2018 FFITIZ A RIE R Z W 5
BEPE BNCT LR Eg L % —B T - Bk L E
L 72,2022 4E 7 AITIZIRBesi AR A BUosBHRE L.
FZ iR B T X =R ENE L, Bl
TEIX. FEICHREREZH 5 BHOBENRKE -
TRV, 20254E5 HIZHRTPETT., S HIT,
KABERDA D FEEBA 2027 FEIT KT E T
T TN OHEBEFT AR AL, A~ — M
PHEMET D KFERE ] OFEATEH OB LiTtED 5
nTnEd,

2022 4F 1 AUz TH AR AR AT RERE Pk
EREA  —ME S ICRRE L, THREMNRRLL
TEFR2EZTE, BENHZL. Higicfz
THENDRHEBEDS VIZHBRT 51 LW obE L
WESINDREHE 2 LE Lz, £ K
Newsweek] 76 T 1% 2021 4E, 2022 4F & 5 17 T
['World’ s Best Hospitals | 1Z3®&H S THWET,

AFETIX. FHEDIET D 2R DREERL - X
ATV =y 7 ) O—EMORENP S, FiThsk
FAiR LRt v X —Iiz oW TR BRFIH ) 5
FHOBERRICTHASE TN REEE £,

GEP S X ITES

2015 4 £ TIXIHR T, 13 BA2H T 5 hRF1f
BLREATHEPBBEBITTEBZITV.
2015 4E R DO FAFK0Z 9,078 . RIS BRI £%
1% 6,052 1T L7z, 2016 43 H iz, #r L uvpok
FRBUTBEE U TRM I 20 B, S aE=1T
16K L7220 F LTz, 2020 4ELLREIZ. Frflaw
7 AN A EGEIT T DR RSRE T IREETO
HIERFEOBEH AT WRAS LAEEIZB ML T

N *
%= I

BV, 2022 4 14RO M4 E0X 12,833 .
T B ROE 7,129 1 © L7z, CT R0 N
BEEER W TN T 51 7Y v RFAf
BE2E, BRPEICHINT ETERE 1 Rz T
BV, . BEGFTUB 24 BB ATFM IR
INT BB AR 1 BHER L TOWET, RFRHE
. B 77 LU RAEFTFoTRY. FIEE
FERT, BRR T2t SRiiiREOHLFE OB L
*3, [iHORATMHORM, 4 HOEEER.
Er AR O, F O E RS 2 FEN T
WS R LET, BRYIEILROREIZ L - T,
TR BLE P IBIEROMHIRMA D LB LKL
EoDMHHRDYELEN, 77 L A%
THEWMEZILAT D2 LT, WD HTEHZE-T
MBIERTE L EXTVWET, BRITHIITS
MRy X — 1OWRENZ X Y. £ T T4l
BTORBFMAHEIML TR £33, 124 Bri
Wi 72 WFTE] & UTHRERHERE L Tfi< 2 &
ZEDLVIZHY XA

MBS TIX. FHXEY A7 4 (AA
Y6, GAIA) RFANE L EfBREETEAINT
WET, ZIVUZIABROE 2 Sk L CTREA ST
WAV AT AT BFIILTEHHEINTEY,
JRIRHE OB ESLL MR E O THMTH
i TidZel. fEllT — X 22| TE 5 HAEH]
THRRZ > TePBEELRT K 2> TVWET, F
iR A% D Rl doNs B A > AT A DS S
TWT, i (FRiRas - i - LAhE=
X —) ORI —ERR & SRR, FRIC R
BHEIZ & - TEIERDOE T ERL L DM T HIER
KAHEHRDD L LTHHERTWET,

BUIEfR AR b DI BRI B - T2 BT RHE JR 0 22 8
— OB RP o T FME L EN, FHRRN PR B
WX BN BERITIIBRZR T BN TS b,
HRZRUDZ ENTEXET, £, FIHBIL
ICH®RE T —< I LTEEEDOANR NV NEFMED
AV ARLBNIBRENTEY., FHKEMBT
DLEPRENTHWET (K1), 20 EdD D F1ii
R, 3HIZ 16 B, 2T 4 BE PN THRES
nTnEd, SEEM=ZhREHRHEOL 707

* KB RERR BRI - XA 27 ) =2 7
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2z 5D, FRENDE TP EVOHHED
2> TNET, ZIWRIFF—AAT—2arD
fib, MATRERELMBBLRE L ZOREE. B
BB DOM, KINDH Y 77 Ly A — BT
i, FEAVRIMRICHHA S TnET,
B4 2 7 L 2 LT, 2021 4F 8 Iz 4 k% pE R}
T TR 2 1 77 A ) AR A B o R A
PR S, RYYEITE IR OBERRN 7252 0 ANDSFT
bihvE L, 202342 A RKOERK TIZES
TIZZ 2Tt 229 D AR B 0 & Lic, Alfg7s
RV HRD G TE D028 %, S0 121 4
T, 95 105 HASEM O G RIT BT 5 IR 1
LR gLk, BT EEOREEZIEND
Tt e EE, EARITIRES G TTR, ZOLETH
TUIBA L R AL E TN E TR 25 L %
L7z (B2), FEFR - EREESFRL & B 2 & TR
AR Z L E LT, /NERE - BERR, HiE
. ERR TR, YRR, BERRAeHEER,
JRBESRAE, Thde kA, MRk, R rhiaEeEs.
BRIRL - XA 27 V) = 7 O, %< OB
BRLUTCEHINTEE Lz, #HOMTE I
TR, BEETEDZ ERENTH &
20, JEMICEERZ L LZTIEDTHET,

)
[

HarBat sy —

2022 4R 7 AT, FraxiaE S A L 12 BT
DOALE A BABHBE LE Uiz, LD 12 BEizid,
BAREEHEE X —NEE S, PIBRAFIOn
Ry NEFIZREA SN THET,

Z O 1 BT RRIERIEERLR bk fioat v
R ESNE Lic. ABELRBED KR 3P
77 T, Zk#BAED CT =, #REFM=E2
B, RkEEZV TRV ET,

R R A OB P RIX TEICU) & L TR
My 2—D3cH, EHZL X—4—TH
FRoELThET, £o. hRFAAELO IR
FEL LR UEIZH T OBIC O BE O/ HNRD
2, HARDOMEIRHILTVET, Hiflian
F AN ARYSERE O B E ST, Rdrkiat
VX — OBHRRENE. PRTINEIC B D E b E
TirhbTWE Lz, BIEIZZ @ EICU T MN&
PurERHin ] & DEEIN 2Y —=2 7 LT E#EE
fToTWET, 24 FERIEF S ik gzt v
& — | LRl Uz 124 RERIWT & 72 WAl | L o
BEE T T2 _< . BN hi#e TR & T
WET,

M2 BREFHEOHKF
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EICU ¢ [H UK 3 MICIiHEREMENKBFEE v
X =B S I. BFSOIEER T Y 2 L AR
arH X B W@ OB AL L 0. SR
BENREZ A[BE & 3 D e 7 i % 24 IEf R
HTHRELTHWET, 4DV, TRBREBANRL N
PREANEL - I AR NTREERE, iR WiRL N
Bl HALZRAEL R - XA 7 V) = JEHD
B ISR R B A3 HE LB A T > TV E T, &
EOFFER - HERIA - IR ERR - BER T
e 1 ORAR BRI N IR IR O TP &R & Ff D A
TAHNAE Yy THREES L. ZETHEOEW
F—AEREF T THET,

Ele, TOABIZIZ. XAF 74T KR
EALT — "REDICE OGN, RO LB LA
ELDZ ENTE, HETOBRNWDZER L 72> T
WET, iR T — b ofthiz, FHITREE OFTE
MTHhrEMOHRET—<IZ LT — b3% <
HERLTVWET (B3), LY I VFRILENLTS

ZEHEABED SN TWDHIR T, BERINS A
O, B NAITHRVEIREH D LK £ T

Bboiz

THIEDH 5 H 1. KR EREERIR PR —
LAXR=U D& 7R ALM @#ES oY =
M E, BEARVTL Y hEBETDHZ LN
TEET, VT4 THEMREZRE T4 b B
SINTWVETOTIE FE W, https:/www.ompu.
ac.jp/maintower/

Z DEITHEERFAN DT FRIEHE O S
TRRIER) - A > 7 U = 7 | L THERIREEHR I O
FITEMTHAL TR Y EEAMN, T S RREE
D EETETOLAES. T TITRREENE - fh
PERIE L LTEBFB SN TWDEE ok TZi
WDHDHIX. BEBRE - nEbEx—
7 KL & (ane000@ompu.ac.jp) E T ZHHE N E 1,
e LR R R A TR Y £9
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3 A FE A
LT 47 © 8 10 mg, 20 mg
(Z4 XL 7Y)
e R WL I OB OB OMET

. ZHIHI Uz, E 7z, DOCA-salt 3% & ML TAE &
TV T 4T ORE FAT o MBS AR OS2
UL T TR (A TR ) i L. BEAS £ O X 2 R0 RSB A LT

Bayer tL THBUIZ AR I NI EAT v 4 RELR
RIWI 2TV anrFafl RERERFLEE (MRA,
mineralocorticoid receptor antagonist) T&» 5 (& 1),
PHih41E. cardio. renal, diabetes (23K L7z g
TH 5D,

T4 RV VIERIER X O A R R Z
9~ mineralocorticoid receptor (MR) ®:f# % M:1k %
MMz 2z &TOIME - BfEE 2T 5 Z &2
RHHNTRY ., 2 BRI 2 &6 2 180k B
BRI LI o TnD, LUNICHA O %
A ERS

- T4 R L/ i MR TR

mMAL 2 B8 LTz (in vitro) o
© T4 R/ AR MR A IS 1B M B e T

NT oy MR D EHRER R 2k L. ML

AL. MRO

JuLxx)> (TL>FT47)

Hsc/\f/

+'+
0] ]

H
0" ™“CHs
203508

1 4L/ v, THFEL/ U,

(in vivo) o

74 RV iMbEEE I AT e A REKE
HE, BIRMIZMR I AT D Z & TEDIE
PeAEZ 442 (K1), MR X F:ICE RIS i
HIIZ BN TEMAE O - HRilt-S iR Dk
AT o T De JL4E MR TR LU OB R Bk
e, i, MBEHEFITASEHL NS Z L,
S HIZZE OBPFEHL - TEMEALAIIER X OHRHEAL
LA EPEERTDZ LT DRSBTS
B RRIC EE R H A5 Z ERHLN Lo
TWb, ZDMkH, MRIGEMHOMENL, LIIESR
21X T & T D a 535 EEx 60
T3,

T4 RV i i vitro TR NWT, EBIRIZ
MR iZHiET 22 L TEOEMIALEZIHI L, fho

IJLL/>
IFLL/ Y, REOQ/ 59 o DtEES
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AT A RBNVEVZRMITR U TOREITIER
IZINE P otz EBIT, invivo TiX. DB
I 2 29I K OHRMEAL 240 L. g b 55 o
HEIRZIR Ule, 4R, BEIRIN 2 &3 5 B
FH LB BERE DAL N REE 9 2 18 14 B i (CKD,
chronic kidney disease) 128 T. FEHrE A 23N
D—Bael>TnWb, £z, CKD iZ &%
BoOBME HBHEL, BAEIZEDL ETORMEH
WCHTEICED ) R BENZ E DB TND,
B IRIS &2 A BE 9 D CKD 128 1) 5 BEAF O 15 HEik g
. EIIMLATEIRE £ IR~ O 2R & L
TWBHONREN, ZI T, RKIER X ML %
B LT D7 0 2L EH T bR & e
VL EEZBND,

Atk Y~

T ARV % 2 BRI A S 0T S 18R i
PBFICRBNT, BEETY FRA VPRI
MEEETY RARA > NOFREBY A7 KNS H
N
1) FIDELIODKD,

HEE) (= 2)

2 RUBE RIS & & BF 9 2 18 M B R i &k 4 &
U 7z [ B 4 W] 55 TIT #H 3Bk (FIDELIODKD, &%
16244) Iz B\~ T, angiotensin-converting enzyme
(ACE) [l 223%£ / angiotensin receptor blocker (ARB)
TR~ O ERE ST XY, FEGT

A Bk 16244 ([ B 3L [H] 45 111

MEEHCTHIBEETY RRA 2 b (BALDR
fiE, 4L BT DR — AT A VER B
40% BL F O Ee e 72 eGFR R TR, B M3E) DI
WYV R 2778 RICHERAERICKETEI L
(HR[95%CI] :0.825[0.732 ~0.928].p = 0.0014) .
2) FIGARODKD, ik 17530 (EIBRILR) %5 11T 41

A (K 2)

2 BURE DRI % B 0F T B 18 M B s & 2 x4 &
U 7 [ B 4 W] 275 TI0 AH 3R B (FIGARODKD. B
17530) {2 B W T, ACE [H 523 /ARB % & #o 2 ik
HIRA~O LRSIy, FTEGEETH D
DMEEETY RBRAL 2 b (OISR, JEBSEH
DFEZE, JEEFERINZE PR X AT X D A
Bi) OB 27 %7 S RICHRNERICETE
72 (HR[95%CI]:0.87[0.76 ~0.98].p = 0.0264).
3) FIDELIO-DKD. 8} 16244 35 & U FIGARO-

DKD. 5 17530 (FEIFIFE 5 I AHEAER)

HA NI SR ik, B Ak [ 45 I AH 5 Bk
(FIDELIO-DKD, &tk 16244) o FH3L{HIEE D
BEATY RS Y MNeBIFD 7S RITkHT S
NP — KX 1 % Fal - 72 (HR [95%CI] : 0.911
[0.596 ~ 1.392]), —Ji. ZFOMKERZOBF A4
(HR [95%CI] : 1.349[0.695 ~ 2.617]). B X UH
B[ 45 T #H Bk (FIGARO-DKD. Bk 17530)
OERFNRFEMEHD BFEHEZY RKRA Vb
(HR [95%CI] : 1.16 [0.63 ~ 2.14]) iz B\ TiZ.
7T RITHTHE N — RHR 1 % k-7,

2EERFZE AT DEUBREEENRE UL
ERHEIZFE M AR (58%16244/ FIDELIODKD)
BEESIVRRSI Y MRRETOHMOKaplan-Meierili#i (FAS)

o0
50

A\Y—FKLE (95%CI) :0.825(0.732-0928) (A% Cox LLPIN S —KEFIL)
p=0.0014 (3| Log-rank #:2)
RRET 7A7IRES. AU CFROAFIY—
0
g ®
i
i
Fure
= 20
FLYTFAPR
0 6 2 )
BYDARVIRRETOMM
(=
#LYF4FE 2833 2.708 2,607 2397 1.808 1274 787 aa1 83
ToeHEn 2841 2.724 2,586 2379 1.758 1.248 792 453 82
BHES T FRI/PRUEBRERORRAE (FAS)
NS K1 (96%C1) pi
o REE0wE) [RENACH RRECE)
BTN wii7s) 7sa  so@in o0 osas0r2 0028 000t
ARGFERE
BFRLORT 208(7.3) 299 236(83) 339 — 0.869(0.721-1.048) 0.1409
FERTE 119(42) 160 139(49) 187 0.858(0672-1096) 02191
T JomacEF 16769 240 199(70) 287 e 0824(0671-1.013) 00846
ABELLESRT SRS REDS
S e 479(169) 721 677(203) 873 —-— 0815(0722-0920) 0.0009
BRE 2«0 — 200 — — -
050 1 200
SLvFcrnlt Tourn@t
KL —FET FWTIVRES. FIU-) ISR,

%[5 55 HER (Gt )
PRHEESE mMARER (FX8%17530/FIGARO-DKD
BLOERE I RREM A PRAETTOME OKaplan-Meier #itk (FAS)
(%)
H
NY—KiE (95%CD : 0.87 (0.76-0.98) (@5 Cox It/ \F—KEF L)
p=0.0264 (7| Log-rank 1#3%)
RBET  PA7IVEES. t#58. eGFRONFI)—RULNBESHITER
IStk et
2 E
i
7 -yt
B FLYT4TR
E 3
. ‘
T e s R s s i s awe
BOOA A/ PRBETOMRR
ERE
#L»F<FH 3686 3.600 3517 3.427 3.320 2781 2184 1.712 1.093 598
otk 3,666 3577 3478 3,389 3,267 2730 2125 1.657 1,076 585
BONBEEEI/FRAFRUVEBRZRORRE (FAS)
NS —KH(95%C) i
) RRECL) RERE(%/E)
ﬁg‘ﬂfﬁwﬁ” 488(124) 387 519(142) 445 e 0.87(0.76-0.98) 00284
ERSFERE
AaEE 194(5.3) 1566 214(68) 174 —. 080(0.74-1.09) 02742
AREHOEEE 103(28) 085 102(28) 085 —— 089(0.76-1.31) 09628
AR 108(28) 089 111(3.0) 082 — 087(0.74-1.26) 07932
DFSLEBAR 117(32) 026 163(4.4) 136 — 0.71(0.66-0.80) 0.0043
——
0.40 1.00 200
FLUF TR Pae - e
NY—FR. 2! FET CPAZIZRES . eCFROAF V- RU OO EES KR
FEICIYES,

2 ELGBRRHBRMER K £YSIA)
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ﬁéﬁ 1) ~5)

DGR
« ARHND ST R U iBoE OB O B 5 B
A hFaFy = U N FELEEET D EAL
TEYPFEN, BTN, RAT 7L FE
b, ABVRAE Y NEEHETHEA. 7T A
n<A v rEgshofd
- ARFNEG-BALAIREIC NG 72 Y 7 A {23 5.5 mEq/L
I TN EE
AV AMEZEBEIELIBZNRH D
=9,
- T DI HERERE S (Child-Pugh 708 C) D 5 %
AFIOMARER EFTE2RZNBD D0,
TV UIRDEE
ARNOERIZ X W REEEILSEDRBZENN
HDHTD,
2) HIERREIER
Fh VU 7 AER X OSRERE AR g EHE
BIWEFNZIZES LS, Frigwm U o AME X
WASCE EREEREIVER L LClEshTnd,
Ak, EmAHVTAMIEIC XV EERBZ &bk
FMEDAEENR, SREkME AW RN L0 BN
EEAWEIICZY L. Bh ) v AIMESKRERES
NI Z N SR TH D,
- EA Y Y AllE (RMP BB REE Sz A7)
WY T AMERD HbNDZ EBHDDT,
A E LTI A U o A48 4.8 mEg/L BL RO i
Fiz G L. BRI EIIHERM. HEr D
4RBITINE SV v AMER LTV eGFR ZHIE L.
ZO% Y EHMIClET 5, £z, BGBIBREO
MiEH VU 7 AMilEDS 4.8 mEq/L BOEETIE. M0
FH U 7 AMER X OEE OIRBIZIS U TR G-BE»
5 4% X0 HRNTEMOMLTE S VU 7 SERTE %2
EET D,
O V) 7 A IfLIE DO WIHIEIR
M A kO BN BT BRT B, AR <
LEXP&ET5, RBBSL S RELNT B, &l
MBEBN, FRIZHBALRN, FENBRLONDS
- SREBRIE AR EA (RMP B2 EEN Y 2 27)
AFI OSBRI, eGFR MET T 52 &
BHHDOT, BHEOEILICER L THET 5,
3) MR IEAN R
cBEEVEICES S O ENERD bbb Z &
HHOT, FEE. HEHEOERSEEREES
bk 2 RIE T BT ER S 5,
DVREEOEREATHBHEICHTIER
OEPHE - BEEEHOH 5 B85
- MyEH U 7 A2 5.0 mEg/L # 5.5 mEq/L LR
DBE
KK G OME 2 EEICHW T2 &0 mh
Vo AMUEZEEIEEBFNRH 5,

@AY T AMGEDFEH Y A7 REnEE
eGFR A, IMiEH Y 7 AE, mh U v Al
SEDBEEIE DD 5 B T, X v BRI M &
Vo AMEEIET 5. mh Y v AIMAEDFIY
AT REEDREFNDLD D,

QHEE DR HRERE E R H

KEFEGIZE Y eGFR ME T T2 2083H 5
Z &5, eGFR 28 25 mL/min/1.73 m® 3 i D

B ITIIARA G O A 2 EEICHW T 5. &
7o, AFIBEG IR A 2 TEIicE -
TeHAX. AROERS 2 RIET 5, @h) T A
MIEDIRIFY R BEEDBENLD 5,

QT MRk sk B

- ¥ DOFFHEREREEE (Child-Pugh 234 C) Db 5 B
BHELARWZ &, AFloffiEEs R4 58
ZFNRH Y. BRRBRTHRA I TS,

- hEEE DR HERERE S (Child-Pugh 22 B) & 5
B

BEOIRBIZIE T T, X HERNzIES Y v

LMMEERIET D Z o AFIOML RS AT
DBENED D,

@AFleEHTDHHD
IEUR A BEZR AT Uik, 5 H 30w B 70 i

2175 X 9 fRET 5,

G
I8 E 721X IR LT WD e 0 8 5 ki

. BE LR ERMEZ BN S Ll S

LB OREET D, BMER (T v ) TH

M (EEREIRS) 2t hOK) 25 %, IF - ia

VaEE (IR EOWRAD) 236 19 1%, ZHERE~D

P (NEER O B8 17 0oL FBERT

BB, T, MWMER(Z vy MIZBNT,

DR OWEFRIZ X 5 L ZEZ BN DREDH T

BRI b DK 4 {5 ORI~ D4 By gz

BETRO LN,

©Fz5g
BAABTEIRDZ L, BMER (Y b B

RN G) TR A~BITT 5 Z L ST

Wb, £, v NOREIMIZBWTE FDF 4

EOLHREER T, BAMO VI &0 hE3E

A GECE OB 23588 bz,

@/N RS
INRE A b U T BR R BRIZ FEME L T,

AhhE - 2R

2 IBE PRI % 5 9 2 1Rk T s

el Ly KBRS LB Thof8FE %
I%<O
Ak - &

W, BACIZ 74 %L v E LT NOME
Z1H1ngEas5423,
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eGFR 7% 60 mL/min/1.73 m* £L_- : 20 mg

eGFR 78 60 mL/min/1.73 m® Kiifj : 10 mg 7> 5%
HaEBMB L. MiEs Y 7 A, eGFRIZIE L T,
Pe G BAlAA B 4 8% % HZIZ 20 mg ~EEERT 2,
(kB L O HRIZ BT B 1ER]

Pe B £ 3B, RS 4%, 20
%D EHINTIG A Y 7 AMER K eGFR ZHIE
L. REBIZHE > THEZHRHHITS (R,

Febrpibfs, MEA U v AMER 5.0 mEg/L BUF
I RRo8&12i%, 10mg 21 H 1 [H 55

1 RAZEBLUVHA=ZICEEYT EE

I3 H U 7 24l (mEq/L) | & FRA

48 LR OB 20 mgl H 1[0 o 3 & :
10mgl H 1 o 3 A
20mgl H 1l & (&
72 L. eGFR 23 1ij [a] o il
END 30% AL TIET
LTWRWEAIZIRS,)
4.8 # 5.5 IR D& HERr

5.5 HWOLE ik

ZHBHT A Z L3 TE D, 10 mg #E & 20 mg HED
EWEAFESE IR STV RN D, 20 mg %
P54 021 10 me $EZHH L7,

ST

Z4 3V i JEAT A RELERT MRA
THY, EXRPICAT e, FEKETIT, &
RIZI R I ansF af Rk (MR) kA&
F5Z & T, MR OiEMHALZIHIT 5, MR IZE
N DIRANE & O LA oM, BHiEoRERkIAE, O
eI A& LA I L. 2oz,
L=y - TUTOk Ty - T A RAT e RO
B BEM TH DTN RATFa iz, 18
TR MLRERR e A H A R I DR R Iz B\ T,
Racl 5 DR 23 EHEE 5 L. MR % @ #iE M1k
SH D L THEME TSRS A 2RI
WTRERBIORMbzEEIRIT LEEZ DN
T3 (X 3),

12 MRS i (CKD) 25 oD 78 0 0 I 45 26 7R

ﬁﬁ&fm‘@ﬁ%ﬁMRwﬁﬁ@@mﬂ*
FER X OHRHEAL 22 U, B Tl ek g
R R A MEES RSB SE, DIET
TR, DR L DR EE DN L7 D

FIEAFO zaFm#ﬂH

AR ﬁﬁ)@ﬂﬁﬁl
EEEFES
I

I
I
7:»:}1?:»):41 |
I

FIFATOY

> MROBEESE ¢

Ract I

\J

TR KR UL |
1

3

ERERAGES |
]

DEX
DEREL
DEEE
DEEm
rE

F U L/ EREE
REGFEEE

REY A hEE
FRAAER EfR i
el

() saxmuns (63)

K3 T4 L3/ OEBERERFCH Y &Y35IA)

R A MIBEARERAE EERIAT, TA 7 IR m ) VEOES TEABRTANRHLRVWE S 12530 okH
ZLTWD, R RV A MEEIZT R b — 3 A0 A RBIN A S ARBRBILENRD 5 OR RY A N ORENSEZ 5 Z & T,
BEER &AL HEFT 5.
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TERHEEINTWS, 71 2L/ VidlEsskEE
ETIVENNT BT, KIEF L OHRAEAL 2 fifi L.
e A Y T S Ml =¥ LN A ON (e A4
JROFEEANE], OISR U TR B K00 ik
L OMFINERED BN TND, ZhbDZ &
NS, T4 RV VIIRIER L ORI S 2 &
fZ 9 MR O#EMEALZ M5 Z & T, Il -
B il ot 55 D TS FE P HE IR M BN T H T2 L E XD
na.

MM EAER Y~

PRI LN &) (R2)
PEAER (BEHICERT 52 8) (R3)

x2 HHRAEE

SCHR

DAAS = AESBREME: rL 70 7 8
10mg, 20mg A > X 2 — 7 + — A (21K,
2022 4F6 H)

DNA AR rLv o F o7 %
10mg. 20mg #&Ar B e

AN =N EEHBRE: FL T 7
10mg. 20mg A SCH (5 2 g, 2022 48 5 HGET)

DAL VARt L F e 7 8
10mg. 20mg iz 4R 2 I N U A 7 & B )
(2022 46 H)

5) JEA G @4 mEREIEREERRIN =27 L
< http://www.mhlw.go.jp/topics/2006/11/tp1122-1.
html >

(BFRALAGNIE)

S5

BRPRAEAR - HE T R

WP - falRiN T

ANTaAFY =N (L b)Y =)
U M FEAEHERA(, —ET.
HL hF)
TEFFENL(LAT X YY)
EVFEN(TY VAR, TYTR
XFA—7)

RAT v FLFEAL (LT T 7)
VA Y NEFRAI(F YR
L., AZVEN KR, VLAY =,
FLyar vy R)
ro)Au<A (7T R,
7590 v v R)

BENWRH 5,

AFOMpEENE L EFT5|CYPIA 2R HETDZ LiTkY

AHNDZ VT T2 AR T S,
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=3 HHRAFTE(HAICEETSZL)

SR 445 ERRIESR - 518 H 1A WP - a1

rhfLEE @ CYP3A [HEH] AKFN DM AP EEN FFIT2BFN |CYP3A #fHET 25 2 iz kv AH|

NI Q= R G NHDOT, FHZARKIBIBRER X |07 VT Z 2 ARBIT 5,

RXZ IV O EFESIRIXME ) 7 A%

TN ary — % BEDOIREAHEICHET D L,

51 CYP3A FHEEHI

TIFxur

TIVREY I

FRUVNVE T2 i ip RS D CYP3A FEEA
Vo7 rEYv v

IR

Tz=h AV

Tz /) N)VE X —)L

ZI77EL VY

N

A4 3 vA N¥V Y7 (StJohn's
Wort, > bV a—rX-U—})
HHEME

AFI DM jRE2RE L ALT L.
R T BB ENDH D DT,
CYP3A FEANEH DN E 21355
HH~OREEERTDHZ L.

CYP3A 245 Z iz & 0 £5#l
DZ VT T AT 5,

w7 hv
N7 AFL Y
VNS YVA -SRI
oy O VA
=¥FkL v

MFEHLV T EERARBICEHY
7 AMUERFEBL T B fE itk 23 8K
FTAIBEFNRH D DT, B LA
LHW SN DG OARERT S
Zr. BEFRTAEAIX. MED
Vo MMl K0 SN HIE 3 5 5,
BEOREEZEEICBRTLHZ L.

71U ST REERASERT 2%
nNrxd 5.

RN |

MmEH Y7 LMl EABLOEHY
7 AUE S FEBLS D AR AN R
TEIRBENRDDDOT, MFEHY
v A K SEIRNTE B 4
TTERT DT L,

BV T LETEERARHRT 28 %
NdH 5,

ANT 7 ARNEHY —)L - MY R
c7V A

MmEFEH Y 7 Ml EABEXOESY
7 ALE S FE LT 2 fa Rt s B K
TAEBENRDAHDT, MiFEHY
7 Az K0 BN NE § D S
TizERT I L. HDVEA
RO 2EERTDHZ L.

VT KRR SRS 58 %
NH 5,

FL—FIN—VEHEM

AR DI P EER LRSI BZFN
NHDHOT, B LAWK S EE
THZ L,

CYP3A Z[H5E9 5 Z iz Xk b A¥Hl
DIVT F 2V ARBPIT D,

Y F 7 NHLH
SRR Y F 77 A

VF U LhEElTRB8EZNLD
20T, MY F T SRR
THZ L

2P IR TH BB, F b
VOAALFTUARIZTY FTLALE
COFEERET S bty
5%, F b YT AP
prlickvilzrEX NS,

JERT v A R % SE 38
A RAZY V%

Bt LE TIEE A Y U Al
SERH LONDBENRD S

W2 IZAI TH BB, 7r A
27OV SRS Z
LIz L0 RERIESERERBAA L. B
Vo AEREEMIC L DMEN Y 7
MEDOERENRZ D EEZBND,

ez
—
Ny
\

I M COEMERES BTN
BdHob.

WIERBEFIIAHTH D25, I b
B OFEMEFHE(An ) F 7
NABHEEST D L ORERDH D,
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SEHNTHS 2 A BOIE

(Im1%)

757 4 %Y — (anaphylaxis)

1) fEdk

HEIWEDT F 7 4 XL — Kt & 1%, EHS Gh
HWHT L7 S ate) FiTehd 5 a0k
BT & 0 | EHR G558 5 ~ 30 LA T,
AT 1525 28 OBMEIS T, FHEAER E L
T, AUEICEALT B MR XOERZE. £IX
W R, S HITIEEROEE (T a vy 7)RH 0.
WHEIT G LKA RS DL I N TS,
CAMBHEORIEIR, ALK, 70 R 5 %5
DOWPEWL BHEIRAS, AR & 72138 X e CTHEEUE S
WHNDZ x2S, IHIT, EERESERE LT
MFARTREEICRZ V) B ESEr 2 d5HZ L
ETF 74 5% — v a vy LR, ZDREE
WFAEG MR EERIRETH S (R 1), B3NN
IZE D S OIXAFERTEEFIMRIEL TN D EHER
hb,

B, KRB L% MR OB A, Mkt (i
PEZF) 25, JELZOHAEIZE VAT HEFTEIR

CRBREF = Y. 1)

e BT

IERUCHEI SN D, FElR R WSRAE 2 p%E LT
BE. WOEH (<H<9) BEEr, fMlnEE
YRRE LIGA. HiAg (Ba—bk 2—) ME
mEhd,

WL IR, RHITE & BRI TH D, EH
DT F 74 TF T —iF YUKEFE NS5,
10~ 15 2 IR FE Hg O R 2 B84 5 (B 20
il v s F BN

[ ORIz ERd oYk ik (R 1) 238 7235
A, (D MERIESE OB 2k h ThiuL ez
Lighikd s, QAL ZVFov s, 3T KL
FUVUERIZZERY COFHRNES. @7 &
LW | IEAITIE. ST IR R 1 [ B 23
HLOT FAaELAH L TEbIIZZT 5, GE
HE. T7F745F 0 — HA RS V1 23R
DT E,)

2) FERERRT

TFT7 4 T7F =%, E& LUTHEAE IR 7
LIF =Ktk I TS, TLILF—DR
HER2B0bWwdT LAY HUR) SENICRA

BER. ALk

[ B530DLK
= =

* RRBAEIR

RIS - WEDRE, BER
UARKS, fIBL. F.
MEENNE 2,
EROF - 268

BN, 85,
BE. K=

* SE{EESIER

BIt, @ - RKE
IRKRTRFEE

- N

« IPORESIEIR
IPIRSEIRBERRE, BOEH. B
<LoanoipEsd
SEZTVNA. SEDBDIEN
REROSERNAR. 28

« BIRSSER

MEET (MMREF ; HypovolemialZ kD : UNKEHEFE9O0MmHgRG)

BHUES

FOEFHRIBRE (Chest tightness : BIDYEDTITESNDEIOTELI)

Y3vD, EREAEIR WMS1E

1 77374 3F0—RIEGER) DERERIHERE
TF743F—RISIE. REREIH L 5 FKEETERRNOERNIBICHRT 5,

BAXFE, BIEMTHY . RRLENDBETH S,

* RO EERHERL R B3R e 1 e
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EHEME H44% H15 (2023)

T 5 &, FEDMETIET LAZF L ITHd 5 IgE
PEBMESIL, ZThRFTL LT, B0~ A M
i B IR I S FET S i Bk oK |
DR IgE Z /A (Fe 2 584K) il &E T 5.
ZFOM%, F—T L AA VI BERE (EEERSN)
TBHE, FOT LALLMl Dt
HIER E o IgE Hiik L HURPUE N ZL Z 32 &
k. Zhbsofiiahrbe AX I, MY 7 H—
Y (s 7—¥o—#), 77VF=", HD
Wiiefa M) VO I BN AT 4 T —
Z—MEHENs (B2), InbDz7 )X —
DD RN DR A G ICE 35 Z & T A
DOFERNEFL I NS,

—Ji. —HOIEW T, HEMEOTF T4 T
V=BT IR SRR D SN D Z L R3B B,

* X
***

ZoLE. IgE filkEh &9 RIEEAED DV
XFooRlEc L wikRsEEIEL. TS
745 h¥T L (C3a. Cha) BB END, =
NHiE~ A MR FEE TE. mEfnk: IgE
ZREENT D L, <A MlgHEkD 7 2
HN » AF 4 T — & —DiEkE A HEE T3 (K 3),
3) R RIS A

TF 747X =Nt ¥ a v 7 BNELEEE
IS SN ESH 2R 1 CERL 20 ~ 21 4R) 125
T e, Fob Tl aa U 7 F U RN
Wizinb s Z it b,

4% - WHEAIENE (angioedema/laryngeal edema)

DRI
IMAEPEEIEIZ, FEVERIC KRG ORI DR L7

~ILS—THERE
N

<
B A

@Wf

IgEFLIAREE

W(W j
4

BEOT LT R

@

BUOT LILY VRIS
&V EE S NTIgER kI
e RiEEERE OFCER
HREERT S

Jiudrgilin)

BRI

MEZEMETTE, OMEWR, [EXFEHINGE

B2 I#7LUILX—ORE#S
BB AE) 7 LILF—RIGE. ZULST DGR AERICBAR., v/ 077—UNIhZEzER.
BEREDNSE. TEMARBESEAHE (MHC, major histocompatibility complex) 7 5 X I [Z12TR L
=R % CD4 I51E T MR ANERE L. ~JL/S— T2 #if8 (Th2) (2L T 5, Th2 KEET H4 >4 —0
A4 X (IL)-2,-4,5F5DY A bha4 VX BHlBERAAKELET SHEMBICHMEEE D, IRT7LILFT—
RIGDBE . BHEMREL YEL SN SHAILIGE THY . D IgE HifAD fragment crystallizable (Fc)
&, BEHECIFIERIKICRIET 5 Fee ZBRRICHET S (UL, WIEIREME), TD®R. B—T7 LIS
VICBERERN. TOT LT UIFBEMED S WDILIFEER EO IGE AL EE L. URERARG
FEREL. ChoofifahsoerR423Iy, M) T24—E(TOTF7—EO—8). I750F=>, 5
WEBAAMYIVEDT AL - ATAI—4—MEEIhD,
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li FFI45%— i

IgEST#E 1% FFIgEFT %

v —

A BEDEMEL SN

IgEEE &

I
BEWAETHE

RO BRI ENE

FoURONE
HERONE

:

T AR OEMEL ¢
v
ERFSUBR)TF—RIEED
AT 4T —3—HH
Y
EREEMT7 21550 —

FHRRTY
X=b—=lb
FEFAF

K3 7FTI745F—DANZALIZEZDEE
BE, 7F7745F%F— X IgE NN ET S, FIgENEKEDOEDH D, . ~X k%
FEMIELT, ERXREIVEDATAI—4—%KET 5,
k1 BEFBETFI4S5F—RG -

3 — RiEEHl

L3 v I NRESh-EEROHER(FR 20 ~ 21 §)
AF NI R—=. AFAFY =, AF AT a— FEAF )

MRA 3525 HRFV R—n

P AFH XV TIF. IARTTFo. RT7YEFEN,
Rex XAk, P ATS5F

Fi IR R T 52 TaRT =L

R [ 5 i T 5 BEL 5 741 FTTEARAE Y AUV

A AT 9% BRI 38 vrunz=FrF R U A

PLEE(NTT L 1L0)

R=y Vv -7 = ARHUEYE

—a—F% ) n RPiEH#

ANV ) XU, EX T T v Y R,
LAR7uadv

NSAIDs (™77 & L TC)

vouZxzFrF )TN

iR E 5 IR e S AN MAE . R B 5k

I Fv ARSIV VP HA T 7 F o

it 52 o7 ua=7 AR

Z DAty T 0 V=T IA N AERE RIS B () A kL)

HPICHB T 2 EHFEETH Y, EH. 1~3H
BITHIE 72 < IHIB T D, TR B A Bt~ AL
AR L, IFEREAZES 2, EmE. Hic
IRHE-C VBT T B FEAIT TN T L BRL A,

NI B0 B PRI IR LI A IR U D,
FHNTIE. CAMBICEDRER AR LN D HIZ
FREEY RS, FEGRED S BN, KT
FHAR I IR E S BT 2 2 & &R D, FRIT,
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EHEME H44% H15 (2023)

kLB, IRECMEEICIIE L2 81X,
JEASAAS V) MEEHPIE 20k L, BRIC RGBSR A2 %
ERLGDDmMDTHERTH D, ESLEH. O
JEEREIE O & FIEACNE B -PMEEH DPAZE . IR,
WEr ., S REEOMPERICERT 5. fikic
v, . K RERO X 5 ICERIEO IR R
Fi$ 2005, 28 OREHIC RS DE THE
ET 5, . BICHIE LEEFR TR L TL
E95H005, 2~3 HFfHTEHIDDOLD D, T
O MEERERIEIZ X 0 M RS IR 5 D o,
S HICHEIT U TRUERERDNE L2 Db DORB D
(E 1),

BIVE O R NI ES NI & > THRZR S,
MRVA R R B TIX. SRS B AA S 1 R BAA
WCHIE LIRS S Tnd, 7ot 5r v
VR FE (ACE, angiotensin-converting enzyme)
FEROGE. B GEGH% 1EBINICRIET 5
ZENRLW, L. FEFNC K - THBIRHHIZ A
MBHV ., FETIXIRA 1RRE%. HETIX 6 FLL
oz tbdHb. Frzc, BIEHETH S ACE fLE
T X D MAE MR TIX, MRIAIEIC K S50
BRESINTWD T, KRIEHNT X 2 G
OF B MRS HZ EREETH D, TRIFL
a2, A NI e 5 2 3% 5 DT
FEHEEZFH L CEBIZZ2T 5.

T UL VTR A& BT, 20D
DORT LVF 7D, EPEHE (=2
)& RS THFNIANT T LTHER LT,
BT L AF—EPREZRIIN, B AX
vouAfa b UED AT 4 = — X =)k
h3s (R 2),

- IgG PR DB GRE X HiILd D

T I OOIL9P, VORI 5% 25

T 74 TR —REE (K 3)

IgE HUEOBI G 50 TN, [HERD
FOBBE SN TN D,

X fEAlL EALER, FXFANT V%K

- BN S B 3R
vrudxvrr—vilHEC LN F0H
RITPGE2 O, pEE B, 5Ty A
F=nauA =y =x> (LTC4 LTD4, LTE4) @
BREGEERD D EEZHNTNWS (H4),
2= NI UV REBEBIES ORI,
NSAIDs ANfiitfiE 2 3 2w GEMER H 5,
TV T Uy R (ACE) FRE SR

ToVFTUIINET VATV
~DOEMEES (ACE =F=F—F¥1: 75 UF
=V OOfREESE) OFEIZXEY, TIVR=Y
PSRRI B R U C S Y A B
%o Frz, BAEMEMAEMERIEE 3R &

2) JERERE %5ClA vt — (CI-INH) RIEIEDHEET
- gE YilkOB G R EZ HND DD iZ. ACELEH = 2 huFr DIRAHIC X -
NSAIDs

AA
vl
Cox | Lox
v |
LT ¢
LTC4,LTD4 I LTB4
MEINHE WFPERE AL
EIMEEER MEAE\DES
L DU—SINIEDHEE | g v

OB EHEF |

Cytoprotection |

Wi

BEFA

HmRiEE SERZFE. NEFE/ CARD)
*AGML (PREUY, I207xF D AV REXFYY>OFVYTOTTY)
- BIEEE - BEZI (VVO0TISTIORRES>TS /) TOD T YR(FBMERSEEHZL)
CERUARR. V0-VEBIL (007170 A VEXSYYY>O0FVYTOTIY)

X4 NSAIDs [Z&k 2HMEE (FEZE. MEZE/ CARKD) ORIEERF
NSAIDs [k 2EMHS / MEMZEOMFILT LILF—HBFICE DL DTEAEL ., NSAIDs ATO R4
GO UARBRETHAIVIALFF IS FT—HERETSHILICEYAEL S, LR S intolerance
(FTHE) THY., TREUD, AV KRAED 0, 29072+ 9%F0 COX BEERAMNRUVEYIZHRKIE

T HIERANH D,
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TRENRFRINDZ EBH D, £, ACE
PHEESETIX, TR RASHIEE U2 e e P v
EDBEES U A7 N LR DARER D D,

« %27 E bV ALY L& 2 (ARNI, angiotensin
receptor neprilysin inhibitor)

Y7 RIABRT) T4V UILERETH D,
X7V TA v OREFEILFNER I 7 7
Vo, =a—axX7FRY, Y FNRETF U,
DEMEF MY T AFJRA T F K (ANP, atrial
natriuretic peptide). Myt b U o AR
¥ K (BNP, brain natriuretic peptide). bradykinin
BK) B Xxx= (BT AX AP
DX 5 MR TF Ko Tnd, 7Y
T4 v UMY BK 2BinE 8, mEFED
VAR ERT 5, W xiz. ACE BLEIED 5
ARNI ~DY) Y £ 2 IRt 1% 36 IR [ LN A3 A 0] T
»HDd,

- BRTERIEA

3) IR S
CEATFEA T UAS YRR A, TsFr, R
RA v, /ALY F— A, BURRIESE, BRI
TH

AR TER CHEE BT ELR TS
Vayv KRR, 7hIVA7 VR, =a—F)
0 Rk, Y77 RE), AR RERE,
Play VE, JERT a A REEHLZESE (NSAIDs,
non-steroidal antiinflammatory drugs). #%&11&E4E
F(EL, =R ury), &

- X— R NTZ UV, REEFBEEFEOEERTINY

s T VFT Y AR (ACE) B

- ARNI

- HRE R HEHA

=507 .S N8 = ) e

- JEEHI

C Ak (urticaria)

D) iEdR

CARRZB IR SR O—oT, KEOHEZIZ
FAET B~ A MR & 5> OFEFF Tk L
To. B AKX I VEOALRALEY R S MU ML
BLOWRICER U, MAEHEER GLHE) . MRk
Ot (B2 B L ORFRER(ER) 205, Lk
o T HWFHEFIEDORIVER & LTO L AMBIZ.
(7F745% — gy 7] OMPHEER] &
LCHEBTZZ3b 5, AARRERIESD
WIZBHHT A KT 4 21 (2011 4F) TIi&. CAME
AT NV—716REIZ L TWBH R, TR
LAF—OBEREZ SND DX, 2O %
THY., KPR RRAH) TH 5,

Tk, CAMBIZETT LAX =25 L Tn
BLEZLBNTHEN, BT LHESTEZEND
ObEEND, CAZEKSO—FICMEFE (2

7o Vx=vEETIEIC KD,

AVTEELEDND) EIENDHEERD D, D
V. CAMBIXESEOFERICHFET D~ A M
JaRsM] & 2> DR THUERL L. Bt S iz b8
BB X RESNMUERIERE DT T
AEERIS LSRR ARSI ND Z &n
b, L. F. WIS OIMEMERE (B
A% - AR 13, KOEPAZOZRN RS 5720

HEEBBETH D,

S5z, JEAT A RMEHIZEIESE @ NSAIDs 1~
il iE A3 % %, NSAIDs iZ. M F1E (Wb 57T
A URE) ERRIFAE K EETHX0ERI L. 3
WE L ElCMEFREEZELT 5 BRI KRilSh
5, KGBRITIXEMRIREESCHEOAN. Wi
KR ZRTHINEL . RERITEMNECAMBSES
TE<RABNS,

2) E B
TR LV — RO
CAMIZIX. B OBEKICHEAET D<A Ml

G HEIbOfEF L LT, 7F 710 IF P —Nik

THi U7z IgE Pifk & 2 ORI PR A 53

SIBTLAXF—KihE LTELHMENTND

M, EEIIIERPUEZRETE 5 Z &34 <

B0, IR7 L AX—DEREZ BND A

BB, 7F 74 5% — - vav iRy

B EERIZANRTINIIZSRN(EL),
+ NSAIDs ANfiifsiE

7 AE Y %@ NSAIDs IREES B4~ 3 I

LT BN SRR D Z & TH D, FEIEHE

J¥1Z. NSAIDs @ cyclooxygenase (COX) -1 FH. 5

ERIZkY, 75F Ryvfh A7 — KR Y Ry

VEF—ERIZY T L. BOBRKRE S

WL S I A i M TUEAE . B o i e

EROVATF=ruA bl x (LTC4

LTD4. LTE4). & BiTiliv [ iskibeE/EH %

H3 % LTB4 BEEMT 2 Z & TRERBKEET S

LIhTtnd (B4), T7bb. KiEIZ COX-1

FHL22 1 Fl 24> NSAIDs 4% 12 564 2 il Aok

BROTHD, Lo T, COX-1HEEH DR

W INSAIDs, BEARIZIZT A Y >0 £ > KX

Z2yv, VrmuTzFyrF M) T AEITRL

BSOS BRLSBN, T RT I 7200k

L a7 GERM COX-2 FLEH) Tk, AFI

ERNIZAETIZ S W,

3) JE RIS A

M - WHEEPRIE ] OB HES S,

T AP v AEIF T & T 5 NSAIDs
vruzxzr b TLASRE (T 74

Fx T — GEME. MAETRIE, PR iRHEE,  fa)5

W, AL, A2 RAX v (BT

G207 1 — 9K DIEIRIEAL)

- ACE fH 53



62

EBRIAE o5 448 15 (2023)

MBI - A>T 2—Ya V7 rvay

(hypersensitivity/Infusion reaction)

1) ek

infusion reactions (IR) . 48 b2AHICHES
AEHELZLLLTLLALNTRY, ARG HE
T X B G Blh# 24 REEILANIC 2 < BT 5 HE
FIOBDRITH D, L L. IR X 24 Krli] BLRKE,
E2MHBGURBICEITLIZEbH D, iER
WEEANT LY., SEFNICE D RESEARY, BED
FEE - TEYE RREEIRD DR - IRERAR M 2 X
T EENETHD FHIHOIFE LD LD
HB)e T, FINRAREDS ITB# S (HSR,
hypersensitivity reaction) % % Z it Z 3 o[ gElE 23 H
5. IR & HSR I ITIZ B2 553, FRIZB W
TIEMZERE L LTHOWTHER W E BbiLd,

2009 4£, K[ National Cancer Institute @ Cancer
therapy evaluation program 73 /2 # L 7z [Common
Terminology Criteria for Adverse Events (CTCAE)
ver4.0] &, AAXREIKRIELWE 7 v — 7 (JCOG,
Japan Clinical Oncology Group) 12 & % H & & iR
[CTCAE ver. 4.0 JCOGI Tix. f > 72—V 3
YUT Y a vk TS E T3 AR B ol ic
ST AEERIN] EEZLT, SEMSHELTY
% (& 2), CTCAE @ Grade 1 (§&4iE) 1% )i ©T—
WPEDRIS SO R L, B EEI R
T, REOFRE, EE R, MONRBETDH
5. Grade 2 (HEHE) 13 R E 7180 O il 23
WAEE, T2 72 URERIZ T D 1R I I3 o0 T S s
35 24 RFEIPIN O PRENE G- 2035 TH Y.,
EHMORIE. FHKS, TRIE ORI IR R
EHTHD, FEBIT, IRIZ Grade 2 T TTH DM,
Fii1Z Grade 3 DL E O EIEFIAHER S5, Grade
3FTBIE : —EWFELTHEHIET D MIBIEIC
FVABRZET DLV THY, R K 2
) RE LT OINASEBIL T HRINIESE., 7ZEHic
KB h T HOTIZARWN, K AR %
3%, Grade 4 X EMEEPT  BADOMLEZ
T DHIRETHY. 7TFH 71 FF T —ER

HEOKEL T WA, BRI, SR
FEERE, AR, REBERETH D, WIiT,
Grade5; L 0HE B H D,

£/ 7 u—F U PiiRBENL, BERAEER
KITHLDIREZFHET DY AT BRREV. Kt
FHNTBWTIRIE, AR L-BAIEH 30 50 5
2 R ORI B Uy 24 R LA I S IR 23 1 2k
T 5. %<1i%. #EdH DL 2 [ HOEERIZH
2505, 10 ~ 30% 1% 3 [0l H LLE DB IT B W
THRHNLD,

2) FERERET

HSR B LU IR i, AEENHETICL DT LV
X — St & IR R IT X 2D BullE ORI
KlEhd, IR OEERZERBEFIZTNEZ AN
ThHU. FEHNZ L DEND KRSV, R 2B
MAIZEDIRIZ, [T L AXF—KnE LT
XD LEMHRETHD, VAT TFUR0bIL
R7ZFLVEDTTFFHHANT XD IR 1L IGE 23
BETHIRTLAF—KRhEEILLNTVD
(B2, L2»rL., Z2FHV L R¥HTHDLH N7 X
AL KX FEL, IHIZITE, Zu—F)L
HiEBLHNC X 5 Fizix. 1IgE OBHIX G ER T
»% (K 3),

3) R RIS A

FEALEDEEERGINBINARKIT. RE
HIET D REMER D D, BoatEpin A T,
KXY RIER (N ) ZXEAL REXXEL
H), TSFFHRN (S ATSF o, IARTS
FrRed IV VS IFUE), RSV RY —=<
NREFIIALEY Y, LT AV FF—F, 7
HANY Y, ZhRY R, TrAd=fvr, V&
FEVHEORGRHZ LIZ VLIRS,

4) PB &

IR DHEIEE # RN T S dic, SiMEE 2R
{T%, SHIT. iesbRnchie A% I V¥,
H2 W3, 7 7/ 7=y, BIBKERT
v NERTPHINCRGEINDZLBH D,

o B Y REEH
22X ZDIRDIS5%IE. DL ~2

% 2 Common Terminology Criteria for Adverse Events (CTCAE) Version 5.0 Grades

(AAKREERE : MedDRA/J v25.1)

Grades

2L — K| Grade I% AE OHEJESE 2745, CTCAE Tl Grade 1 ~Z L FDJRANCHE > TEFX L TEY .,
% AE OEIENE OFIHZFBNICREHEHR L T ¢

Grade 1

BE SRR R, ERBRE DR D D 5 KT R E I 3RAF R OAR ; IGHREES 20

Grade 2

HEEAE 5 /N / JRIFTIN / JRREERVAIR A2 BT 5 5 ARIRATIE O & olnl LISk o H AR TR B VE Ol
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